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N. C. AGRICULTURAL EXPERIMENT STATION, 

OFFICE OF DIRECTOR. 

RALEIGH, N. C, January 9, 1897. 

To His Excellency, ELIAS CARR, 

Governor of North Carolina. 

SIR : I have the honor to submit herewith a report of the opera- 
tions of the North Carolina Agricultural Experiment Station for the 
year ending December 31, 1896. 

This report is made in accordance with the following portion of 
section 3 of the Hatch Act of the Congress of the United States for 
the maintenance of agricultural experiment stations in the various 
States and Territories: 

"It shall be the duty of each of the said stations, annually, on or 
before the first day of February, to make to the Governor of the 
State or Territory in which it is located, a full and detailed report 
of its operations, including a statement of receipts and expendi- 
tures." 

Trusting that this report will prove satisfactory to your Excel- 
lency, I am, very respectfully yours, 

H. B. BATTLE, Director. 

in 
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NINETEENTH ANNUAL REPORT 

OF THE 

DIRECTOR 
OF THE 

N. G. AGRICULTURAL EXPERIMENT STATION, 
FOR THE YEAR  1896, 

TO THE GOVERNOR. 

The North Carolina Agricultural Experiment Station, as has been 
heretofore frequently stated, was established in March, 1877, with a 
twofold object in view—first, to act as a Fertilizer Control Station; 
and second, as an Agricultural Experiment Station, in the true 
sense of the word. Until 1887, the Station was supported entirely 
by the State from the tax on fertilizers, but by legislative enactment 
of that year it received the funds derived from the United States 
Hatch Act for the maintenance of experiment stations in the various 
States and territories, and thenceforth the scope of the work was 
largely increased. The Station receives at present also a sum from 
the North Carolina Department of Agriculture for conducting the 
work of the Fertilizer Control. The report of the work of the Station 
for the two years 1895 and 1896 is embraced under each of its legal 
functions, as follows: 

1. The Fertilizer Control Station. 

2. The Agricultural Experiment Station. 

It is not improper to insert, at this point, some of the results accom- 
plished by the Experiment Station during the time it has been labor- 
ing for the best interests of farmers within the borders of the State. 
The results are shown in the expressions of correspondents from 
the length and breadth of North Carolina and from other States 
and countries. 

THE VALUE OF THE WORK OF THE EXPERIMENT STATION, AND 
How IT IS APPRECIATED BY NORTH CAROLINA FARMERS AND 
OTHERS. 

The Station has now lived since 1877, and is just entering on the 
twentieth year of its existence. It seems fitting at this time for it to 
show to the State generally how its work has been received in the 
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past, and is being received at present, and how the policy upon 
which the Siation is being operated is appreciated by the farmers of 
North Carolina for whom the Station was organized and is being 
conducted. 

The present director has been in charge of the Station during the 
last nine years, since September 1887. It is with pardonable pride 
that he presents the opinions of so many farmers of the State and of 
others outside, in reference to the value of its work It should be said 
that, with the exception stated below, these expressions are sponta- 
neous and entirely unsolicited. This exception is in the case of the 
distribution of the volume. "Diseases of the Horse," which, though 
published by the U. S Department of Agriculture, was distributed 
in North Carolina at great expense by the Station. The recipients 
of this work were asked to express their opinion of the policy of the 
Experiment Station in distributing such works at its own expense. 

In the Appendix may be seen the following: 

1. The opinions of nearly one thousand farmers in North Carolina, 
in regard to the work of the Experiment Station. 

2. The value of the Station's work, as expressed by 146 non-resi- 
dents for 33 States. 

3. The value of the Station's work, as stated by 15 residents from 
foreign countries. 

I.   THE FERTILIZER CONTROL STATION. 

It is hardly necessary to revert to the fact of the value that the 
Fertilizer Control has been to the farmers of North Carolina since its 
organization in 1877. Millions of dollars have been saved, not only 
in the prevention of actual losses in fertilizer materials, but also in 
the losses, many fold in excess, which would have accrued from dis- 
astrous crops consequent upon the use of worthless applications. 

It will be remembered that, up to 1891, the fertilizer trade was 
subjected to a license tax on each brand of fertilizer sold in the State. 
Commencing in that year, the present tonnage charge has been in 
operation. 

In order to show the character of the trade for a number of years 
past, the subjoined table is inserted, giving the character of the differ- 
ent brands on sale in the State during previous years. It will be 
noted, however, that as licenses did not lapse with the calendar year, 
a single brand previous to 1891 could extend through portions of two 
years. The numbers therefore, while showing the number of brands 
licensed, do not show the actual number on sale during each year. 
The large increase in the number of brands after 1890 is due to the 
change from the license tax on each brand to a definite charge upon 
each ton. 
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1885 1886 1887 1888 1889 1890 1891 1892 1893 1891 1895 1896 
Acid phosphates or simple superphos- 
■phates  9 11 10 9 12 16     59 81 86     86 150 107 
Superphosphate with potash  10 9 8 7 5 4      i3 24 22     24 36 68 
Ammoniated superphosphates  63 66 58 62 62 63   178 232 264   281 3*0 398 
Ammoniated superphosphates with- 

out potash  — — -- — — —-     15 12 5     12 11 12 
Katnit              — — — — — —      19 25 29     35 38 34 
Other potash salts and chemicals  __. — — — —- 3 4 6      6 4 13 
Animal bone  —- -- —- —- — -—    — .— 339 16 
Fish scrap  .— —- -— — —- —-454248 
Miscellaneous  3 4 1 1 2 1       4 6 8     10 4 10 

Totals      85     90     77     79     81     81   295   389   427    462   541   666 

Looking at the increase in another way, the number of brands for 
each year is greater than the year previous, according to the following: 

In the year 1892 increase over the previous year...  101 
1893 increase over the previous year   29 
J894 increase over the previous year  36 
1895 increase over the previous yectr  80 
1896 increase over the previous year ,  125 

The number of brands accredited to the several States is as fol- 
lows, and furnishes an interesting basis for comparison, as it shows 
to what an extent the trade of manufacturing is distributed among 
the several States: 

1885 1886 1887 1888 1889 1890 1892 1893 1894 1895 1896 
Massachusetts       314722333 3 3 
Connecticut       3        1        2        1        1        1      ______ __ 
New York        4311218       10        87 9 
New Jersey           2324453722 1 
Delaware        4        4        4        3        3        3       ._         5        6 2 __ 
Maryland     31       35      29      25       28       25      9><     1"4      93 88 100 
Pennsylvania    --         1                   1                             5       12        7 6 
Virginia      .__     18       21        14       12       12       16       96     106     146 189 213 
North Carolina           9       10       11       13       14       18       78      8u       98 137 166 
South Carolina  11       11       10       H       15       13      85      82      97 96 153 
Georgia   -       -      -       -       - 13        7        1 
Missouri       —       —       —       —       —       __       __       _-         1 11 11 
Illinois        -_       -_       —       -_       —       —       —       —       ._ __ 10 

Totals   85  90  77  79  81  84  389  427  462  541  666 

A casual glance at the above table will show how the number of 
fertilizer brands accredited to the States of Virginia, North Carolina 
and South Carolina have increased. This is especially the case with 
North Carolina, where toe increase has >een very murked. As 
further illustrating this increase, the following calculation is inserted, 
which shows the proportion of the brands on sale which were man- 
ufactured in the three States before mentioned as compared with the 
total number sold tor the different years: 

THE NUMBER OF BRWDS OF FERTILIZERS MANUFACTURED IV THE THREE STATES, VIR- 
GINIA NORTH CAROLINA AND SOUTH CAROLINA, FOR THE YEARS 1M85 TO 1895, IN PER 
CENTS.  OF THE  WHOLE  NUMBER. 

1885 1886  1887 1888 1889 1890 1892 1893 1891 1895 1896 
Virginia ) 
North Carolina > 4170   46 67   45.45   48.10   50.62   .55.95   66.61   64.87   73.81   78.00   79 89 
South Caiolina ) 

In reference to North Carolina alone, the change is more decided. 
If we consider only the number of licenced brands before 1891 as 
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showing the relative amount of fertilizer sold and the actual propor- 
tion of tonnage sold by North Carolina manufacturers after 1891, the 
increase is very noticeable. 

RELATIVE AMOUNT OF FERTILIZER BUSINESS IN 1896 AS COM- 
PARED WITH 1894 AND 1895. 

The following table sho-vs the number of firms doing business in 
North Carolina, together with the location of the fertilizer factories 
and the relative amount of business done during 1894, 1895 and 
1896, for the fiscal year ending November 30, as determined by the 
sale of tags for the same periods: 

FIRM DOING  BUSINESS  IN   NORTH  CAROLINA IN   1896,  WITH  RELATIVE 
AMOUNT OF rfALES AS COMPARED WITH 1894 AND 1895. 

Numb-r of 
firms. 

Number o* 
brands. 

Average 
number of 
brands per 

firm. 

Relative 
amount of busi- 

ness handled. 

OS 
JO 

30 
21 
17 
43 

111 

56 

25 
21 
11 
29 

89 

CO os 
00 

28 
19 
15 
28 

90 

36 

98 
146 
97 

121 

462 

iO 
OS oo 

137 
189 
96 

119 

541 

OS 
oo 

166 
213 
153 
134 

666 

os oo 

3 
7 
6 
3 

5 

OS 
00 

5 
9 
7 
4 

OS 
JO 

6 
9 
7 
4 

OS 
OO 

OS 
00 

OS 
00 
i-H 

Firms in North Carolina. ~  
pr. ct 

42.15 
pr. ct 

4424 
pr. ct 

37 00 
Virginia          ._ __     37.84   40.71 50.08 
South Carolina    - — 8.69 

11.32 
7.15 
7.90 

4.71 
Other States    _.     8.21 

Total .     6 7 100.00 100.00 100.00 

The first thing that attracts attention in comparing the relative 
amount of business handled during the three years, as well as for the 
term previous to 1894, is that the trade is being concentrated into 
the two States of North Carolina and Virginia. The reason must be 
that, considering the item of freights, the trade can be more easily 
supplied by near-by points, and that also the cost of manufacturing 
is cheaper, together with some of the raw ingredients. The result 
of these facts is that North Carolina handled in 1895 nearly half 
the trade, and North Carolina and Virginia nearly nine tenths. 

During 1896 there is apparently a falling off in business done by 
North Carolina firms. This is more apparent than real, because 
during 1896 several North Carolina firms entered a business combi- 
nation with Virginia firms, with headquarters in Virginia. As their 
business, heretofore credited to North Carolina, is now being handled 
by this company in Virginia there is no means of telling the exact 
volume of business which should really still be credited to North Caro- 
lina firms. The 37 per cent, now credited to North Carolina should 
therefore be largely increased. 

It is noticeable that a large number of firms from distant States 
register brands, but their trade is trifling compared with North Car- 
olina and Virginia firms.    The average number of brands per firm 
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is greater for S >uth Carolina than for North Carolina.    Virginia has 
a still greater proportion as compared with North Carolina. 

DIGEST OF FERTILIZER LAWS NOW IN FORCE. 

In order to give a short and concise statement of all laws now in 
operation in regard to the fertilizer inspection and control, the fol- 
lowing carefully prepared digest of existing laws is inserced: 

No manipulated guanos, superphosphates, commercial fertilizers, or other 
fertilizing material, shall be sold or offered for sale, unless a tonnage charge of 
twenty-five cents per ton has been paid Each barrel, package, or bag must 
have attached a tag representing this fact, which tags are issued by the Commis- 
sioner of Agriculture according to regulations prescribed by the Department 
of Agriculture The Department of Agriculture has power at all times to have 
samples collected of any fertilizer or fertilizing material on sale, which must 
be taken from at least ten per cent, of the lot sele ted. These samples are taken 
from the goods in the hands of dealers after they are shipped from the manufac- 
tories, and accordingly represent the true grade of fertilizers offered for sale. 

Every package of fertilizer offered for sale must have thereon a plainly printed 
label, a copy of which must be filed with the Commissioner of Agriculture, 
together with a true sample of the fertilizer which it is proposed to sell, at or 
before the shipment of such fertilizer into the State, and which label must be 
uniformly used and not changed during the year The label must set forth the 
name, location and trade-mark of the manufacturer; also the chemical composi- 
tion of contents and real percentage of the ordinary ingredients claimed to be 
present, together with date of analyzation. and that all charges have been paid. 
There must be no variation in the guaranteed percentages, but the bags must be 
branded with the exact chemical composition of the contents. No fertilizer can 
be sold with a content less than eight per cent, of available phosphoric acid, 
two per cent, of ammonia, and one per cent, of potash, though in mixed goods 
these percentages are allowed to vary if there is a large excess of some of the 
ingredients. Cotton-seed meal is exempted from paying the tonnage charge ; also 
land plaster, agricultural lime, oyster-shell lime. marl, and bulk materials for 
manufacturing purposes. It is a misdemeanor, and a fine of ten dollars for each 
bag. for an agent or dealer to offer for sale any such fertilizer or fertilizing 
materials not properly tagged, or a consumer to remove it. or a railroad agent 
to deliver it. 

Any fertilizer or fertilizing material that does not contain the ingredients as 
represented by the label is liable to seizure, and. after being> established, its 
value recovered by the Board of Agriculture. Any person who offers for sale 
fertilizers or fertilizing material without having attached thereto labels as pro- 
vided by law. is liable to a fine of ten dollars for each separate package—one- 
half, less the cost, going to the party suing, and the remainder to the Depart- 
ment; and if such fertilizer is condemned, the Department makes analysis of 
the same and has printed labels placed on each package, giving the true chemi- 
cal ingredients of the same, and fixes the commercial value at which it may be 
sold. The Department of Agriculture can require agents of railroads and steam- 
boat companies to furnish monthly statements of the quantity of fertilizers 
transported by them. The Experiment Station analyzes the samples of fertilizers 
taken by the official inspectors, and publishes the same whenever needful. 

INCREASE IN NUMBER OF BRANDS, AND THE DIFFICULTY IN A 
PROPER CONTROL. 

During the year 1890, the last year of the license tax system, there 
were 84 brands of commercial fertilizers licensed to be sold in North 
Carolina. It is very easy to see, under those circumstances (where 
the number of brands was small) how much easier it was to supervise 
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the fertilizer trade than under the present tonnage system, where the 
number of brands is almost unlimited. Under the operations of the 
latter system, the number of brands, including fertilizing ingredients, 
offered for sale in the State, has increased from 84 in 1890 to 666 in 
1896 The difficulties met with in the proper control of the fertilizer 
trade, under these conditions, have accordingly been very greatly 
increased, since it is essential that each and every brand of mixed 
fertilizer or fertilizing ingredient found on sale should be analyzed 
one or more times during each season. 

VALUATIONS OF FERTILIZERS, AND HOW THEY ARE DETERMINED. 

The valuations of the three constituents—available phosphoric 
acid, ammonia, and potash—are intended to give the market price 
for cash at the seaboard of the ingredients making up the fertilizer. 
The cash prices for small lots in bags, free on board cars, are intended. 
These valuations are made up early in January of each year, to run 
through the spring and fall seasons. It is expected that there will 
be variations in the market price of the ingredients during the year, 
but this variation usually is not great. This is because fertilizing 
materials are largely contracted for in advance before the opening 
of the year, and in most cases the ingredients have already been 
wholly purchased and the fertilizers already manipulated before the 
beginning of the season. 

The valuations of the constituents are fixed by careful examina- 
tions of existing trade conditions, the markets at important centres, 
and from actual quotations given by seaboard manufacturers and 
dealers upon various ingredients used for manipulating fertilizers. 
These quotations are for cash in small lots, free on board and bagged. 

The relative commercial valuation given to the three valuable 
ingredients for the year 1896 was— 

For available phosphoric acid  4^ cents per pound. 
For ammonia 13     "        "       " 
For potash  5     "       "        " 

For 1895, the valuations were as follows: 
For available phosphoric acid  A\ cents per pound. 
For ammonia 14     "       "       " 
For potash .  5     "       " 

The valuation for potash remains the same as for several years 
past. The phosphoric acid also remains the same during the two 
years 1895 and 1896 per pound, it being 5 cents in 1894. The 
ammonia for 1896 is reduced 1 cent, being 24 cents in 1895. This 
decrease was caused by a fall in the price of ammoniates. 

These figures were based as usual on the actual retail cash price 
of the unmixed ingredients at the seaboard in bags. 

From the commercial valuation of a fertilizer, a farmer by using 
these figures, can see the actual cash worth at the seaboard of the 
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unmixed ingredients used in the fertilizer. In other words, with 
cash in hand, he could purchase from seaboard manufacturers the 
materials used to make up the fertilizer at the valuation given per 
ton. For interior points freight, of course, must be added. In the 
bulletins showing the analyses of fertilizers a table giving the various 
freight rates from seaboard to interior points is always inserted for 
convenience of buyers. 

The following table shows the average percentage composition, 
by analysis and by guarantee, of fertilizers sold in 1890, in 1891, in 
1892, in 1893, in 1894, in 1895, and in 1896. The relative seaboard 
value, both by analysis and guarantee, is calculated on the basis of 
the valuation employed for 1896. Except in one slight case, all the 
materials are very materially higher in grade than is guaranteed. 

AVERAGE PERCENTAGE COMPOSITION OF FERTILIZERS  ON SALE IN NORTH 
CAROLINA FOR SEVERAL YEARS. 

RELATIVE 
AVAIL- 

ABLE PHOS AMMO- 
NIA. POTASH. 

SEABOARD 
VALUEPERTON 

ACID. OF UNMIXED 

YEAR. 

INGREDIENTS 

KIND OF FFRTILIZER. 1    oj aj aj oj 
0Q 

'oo 

0J 

d "Si a 'oo 
03 

a 
OB 

'w 
+3 

>> o3 >> e3 >> o3 >> g s- fH 
03 03 o3 o3 a3 o3 o3 c3 
CI 3 a 3 a 3 M 3 
< 0 < a < © < O 
>» t>> >> >> >» >> >> >> 
oa pq eq pq pq m pq pq 

I fl890 
1 1891 

12.92 12.25 $10 34 8 9 80 
12 21 12.06 _ 9.77 9.65 

1 1892 
•! 1893 

12.25 
12.93 

12.01 
12.04 

9.80 
10.34 

9 61 
Acid phosphates            9 63 

1 1894 
| 1895 
11896 

f 1890 

13.73 
13.29 
13.25 

12.00 
12.21 
11.95 

10.98 
10.K3 
10.60 

9.60 
9.77 
9.56 

12.04 10 90 1.77 1.42 11.40 10.14 
i | 1891 11.17 10.29 1.66 1.50 10.60 9.73 
i 1 1892 11.22 9.97 2 06 1.53 11.04 9.51 

Acid phosphates with potash  -! 1893 10.38 9.60 1.78 1.40 10.08 9.08 
1 1894 11.27 9.77 1.77 1.47 10 79 9.29 
| 1895 
11896 

fl890 

10.78 
10.47 

9.11 

932 
9.26 

853 

2 02 
2.01 

2.02 

1.93 
1.91 

1.71 

1064 
10.39 

15.09 

9.39 
9.32 

2.41 2.29 14.03 
I 1891 . 8.11 8.24 2.59 2.51 2.20 1.88 14.90 14.50 

Ammoniated superphosphates with 
potash  

1 1892 
<j 1893 

8.70 
8.37 

8.10 
8.05 

2.63 
2.59 

2.46 
2 47 

2.65 
2 56 

2.12 
1.97 

15.92 
15.47 

14.50 
14.34 

1 1894 9.04 8.06 2.85 2.76 2.51 221 16.58 15.28 
! 1895 8 84 7.78 3.26 3.05 2.91 2.45 17.81 15.99 
11896 8.99 8 05 2.99 2.76 2 68 2.33 17.05 15.39 

BULLETINS CONTAINING FERTILIZER ANALYSES. 

The plan adopted during the season of 1892 for the first time, in 
publishing the analyses of fertilizers, has been continued during 
1896. This plan proved very acceptable to buyers, and gave them 
a complete record of the standing of the various brands already ana- 
lyzed. Early in January of 1896 an analysis bulletin was published 
which  included  the   various analytical   determinations   in  detail, 
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namely: moisture, soluble, insoluble, reverted, and available phos- 
phoric acid, nitrogen and ammonia, potash, and the relative com- 
mercial valuation. There was also given the guaranteed percentage 
of available phosphoric acid, ammonia and potash, and the guar- 
anteed value, using the Station's figures for the valuation ot the 
unmixed ingredients at the seaboard. Ail analyses that were made 
during the year 1895, both in the spring and fall seasons, were 
inserted therein. As buyers do not purchase their fertilizers to a 
great extent before March 1st, this gave ample time to distribute the 
bulletins into the hands of those who desired to use them in their 
purchase?. This first complete bulletin was sent to the full mailing 
list of over 15,000 names. Upon the back of the title page was 
stamped the fact that the analyses for 1896 would be sent out every 
two weeks during the season, and that parties desiring them would 
be supplied upon application. 

The bi weekly bulletins for 1896, published during the spring of 
1896, contained only the main results of the analysis of each sample 
of fertilizer, viz., available phosphoric acid, ammonia, potash, me- 
chanical condition of fertilizers and relative commercial value, 
together with the percentage, and valuation guaranteed by the manu- 
facturer These short forms were chosen to facilitate printing the 
bulletins, the object being to place the. analyses at the earliest possible 
moment before those who needed them. For most practical purposes 
these short statements of results answer as well as the complete anal- 
yses, though the latter are always included in the analytical work, 
and are printed in the complete bulletin at the beginning of the year. 

The methods of fertilizer analysis are those of the association of 
official agricultural chemists as modified by each annual meeting. 

II. THE AGRICULTURAL EXPERIMENT STATION. 
The second object designed by the State laws of 1877 was the estab- 

lishment of a true Agricultural Experiment Station. Its functions 
were to be carried on in various branches of agriculture. The work 
was commenced and elaborated from time to time, as funds would 
admit, until 1887, when its scope waslargely augmented by the means 
obtained through the Hatch Act of the general government. 

The work of the Station, thus enlarged, embraces— 
I.  CHEMICAL AND MICROSCOPICAL WORK, including, 

1. The analysis of all fertilizers legally on sale in the State. 
2. The analysis of agricultural chemicals, of composts and home-made 

fertilizers, and all materials from which they can be made. 
3   The analysis of soils, marls and muck. 
4. The analysis of feeding stuffs. 
5. The examination of seeds with reference to their purity, and capacity 

to germinate. 
6. The examination of grasses and weeds. 
7. The study of insects injurious to vegetation. 
8. The analysis of milk, butter and other dairy products. 
9. Investigation of fungous diseases of plants, and remedies designed to 

eradicate them. 
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10. Such other chemical and microscopical investigations as are demanded 
from time to time. 

II. EXPERIMENTAL WORK IN THE FIELD, STABLE AND DAIRY, including: 
1. The effect of different fertilizers on various soils of the State. 
2. The study of improved methods for the cultivation of the staple crops. 
3. The study of the best treatment of worn-out lands 
4. The study of the best system for the rotation of crops 
5. Chemical investigations, with practical experiments with cattle, on 

the value of the various forage crops, especially those common in 
North Carolina. 

6. Investigations upon the growth of new crops for this climate, in com- 
parison with those we now have. 

7. The construction of silo, and the value of ensilage. 
8. The study of the growth of cattle using different feeding stuffs. 
9. Investigations in the production of milk and butter, under different con- 

ditions and with various implements. 
10. Digestion experiments with stock, to ascertain the real value of various 

food stuffs. 
11. Experiments with the various feeding rations, to ascertain how far the 

feeding standards can be relied on. 
12. Tests to compare the value of different varieties of fruits, vegetables 

and other horticultural products 
13. Investigations designed to develop the vineyard and trucking interests 

of the State. 
14. Investigations upon the diseases of cattle and domestic animals, and 

the dissemination of information concerning the treatment of various 
diseases 

15. Studies as to the best methods of enlarging the poultry business of the 
State, and placing it upon a profitable footing. 

16. Such other work from time to time as may be deemed advisable for the 
interest of the agriculture of the State, 

III. THE COLLECTION AND DISTRIBUTION OF METEOROLOGICAL DATA, such as 
will directly aid the various agricultural and horticultural industries of the 
State.    The work is of benefit in: 

1. The distribution of telegrams to various portions of the State, giving 
the probable state of the weather for the succeeding twenty-four hours. 

2. A foreknowledge of the coming of frosts and cold waves, thereby pro- 
tecting fruit, trucking and tobacco interests. 

3. The collection of various meteorogical data; and by obtaining a more 
perfect idea of the various climatic conditions, to extend to other lo- 
calities the crops found useful in portions of this and other States. Also 
to be able to present to others a better knowledge of the State's unex- 
celled climate. 

4. The collection and distribution of weekly reports, showing the effect of 
the weather on crops during successive periods of their growth 

IV. A BUREAU OF INFORMATION upon all subjects connected with the agricul- 
tural industries of the State.    Under this head is.included: 

1. Publications of the Station, embracing six different classes of bulletins 
and three of reports These publications contain the results of the in- 
vestigation carried on, as well as a resume of work done elsewhere, in 
order to instruct or advance the agricultural interests. 

2. Direct correspondence, though the various divisions of the Station, 
with individual farmers, information being always given as promptly 
and carefully as possible by those most competent to do so. 

3. Personal contact of the Station staff with farmers and others at insti- 
tutes and fairs, and by visits to farms, etc. 

V. SAMPLES FOR EXAMINATION.—Samples, when sent by citizens of the State, 
for chemical or other examination, will be examined and their value reported 
free of charge, under certain conditions and stipulations— 

1. If the experimental work of the Station will not be retarded thereby. 

Horlh Carolina State library 

Raleiqh 
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2. If the work is of an agricultural character 
3. If the samples come from the sender's own lands. 
4. If they are of sufficient public interest, and the Station is free to publish 

the results. 
5. If the samples are taken and sent according to the Station's printed 

forms, and are fully described. 

DIVISIONS OF THE STATION. 

In order to facilitate the work of the Experiment Station, it has 
been subdivided into— 
1. Executive Division. 6. Horticultural Division. 
2. Chemical Division. 7. Meteorological Division. 
3. Agricultural Division. 8   Poultry Division 
4. Botanical Division. 9. Veterinary Division. 
5. Entomological Division. 10. Division of Publications. 

EQUIPMENT. 

The headquarters of the station are in the Agricultural Building, 
Raleigh, immediately north of the State Capitol. In the north wing 
are located the offices, the chemical laboratories, mailing-room and 
storerooms. On the basement floor is the document room, where 
are kept the publications of the Station. On the third floor is situ- 
ated the mycological laboratory, botanical and entomological work 
rooms, also the meteorogical division of the Station, organized as the 
State Weather Service, and co-operating with the United States 
Weather Bureau. On the roof of the building and on the third floor, 
are located the various instruments for recording meteorological ob- 
servations. A thirty-five-foot staff for displaying flags to dissemi- 
nate weather forecasts is also upon the roof, from which point the 
signals are visible from a considerable distance. 

The Experiment Farm is located about one mile and a half west 
of the city, and adjoins the fair grounds of the State Agricultural 
Society. It is in close proximity to the grounds of the North Car- 
olina College of Agriculture and Mechanic Arts, and the students 
have access to the experiments and study their progress and their 
results. On the farm are kept located the experimental dairy, silos, 
and barn, in which are the cattle under test for production of beef, 
milk, and other purposes. Here is also located the poultry work of 
the station, comprising eight yards and the necessary equipment for 
carrying on the work. Field-crop tests are also conducted, as far as 
is possible, upon the land of the farm Here, also, is a portion of the 
field and plant house work of the horticultural division, the remain- 
der being conducted at Southern Pines. The Experiment Farm is 
connected by telephone with the city offices. The electric cars, on 
the Hillsboro-street line of the city, stop within easy walking distance 
of the farm. 

At Southern Pines, Moore county, the main portion of the horti- 
cultural work of the station is being conducted. 
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THE WORKING FORCE AT THE STATION. 

The working force of the Station has been the same as in past 
years, with the following exceptions: Mr. B. W. Kilgore was granted 
leave of absence, dating from October, 1895, to June, 1896, for the 
purpose of pursuing advanced studies. Mr. S. E. Asbury, instructor 
in chemistry at the A. & M. College, was temporarily employed to 
do chemical work in the laboratory of the Station during the above 
time. Mr. F. B. Carpenter resigned his position as second assistant 
chemist early in November, 1895, and the vacancy was filled by the 
promotion of Mr. W. M. Allen and Mr. C. B. Williams, respectively, 
to the position of second and third assistant chemist. In the poultry 
division, newly organized, Mr. F. E. Hege, of Newbern, N. C, was 
employed as poultry manager, and began work December 1, 1895. 

During 1896 there have been but few changes in the force of the 
workers of the Experiment Station. Mr. C. B. Williams resigned 
his position as third assistant chemist in Ocober, 1896, and Mr. H. 
K. Miller, who was appointed as fourth assistant chemist in March, 
1896, and who had been working at the Station since that time, was 
promoted to the vacant position. Mr. S. E. Asbury, who had been 
working temporarily in the laboratory of the Station, was appointed 
fourth assistant chemist on December 1,1896. Owing to the removal 
to another State of Dr. F. P. Williamson, consulting veterinarian of 
the Experiment Station, on November 1st, the position of consulting 
veterinarian is now vacant, and at the end of the year 1896 has not 
been filled. 

THE PUBLICATIONS OP THE STATION. 

The publications of the Station have been classified to facilitate 
preparation as well as preservation. The bulletins and reports 
being of such varied character, and mailed to different lists, there 
must necessarily be some confusion unless this be done. 

Accordingly, the following classification has been adopted: 

A. BULLETINS—Regular.  Each edition 14,000 to 26,000 copies.   For 
popular reading, with scientific terms avoided as far as pos- 
sible. Numbered consecutively 82, 83, 84, etc. Sent to all 
names on the mailing-list.    Last issued during 1896 is No. 135. 

B. BULLETINS—Technical.    Each edition 3,000 copies.    Numbered 
consecutively 1, 2, 3, etc.; also with corresponding number of 
regular bulletin according to date of issue, 77b, 80c, etc. 
Sent only to scientific list and exchanges. Summaries of 
these issues appear in regular bulletins. Last issued was No. 
7—91 d. This series of bulletins since 1893 have been mer- 
ged into the series of regular bulletins. 

C. BULLETINS—Meteorological Division (State Weather Service).  Each 
edition 1,800 copies. Numbered consecutively 1, 2, 3, etc. 
Sent only to meteorological list and to exchanges. Subject-mat- 



XX N. C   AGRICULTURAL EXPERIMENT STATION.      1896. 

ter is mainly meteorological data from various Stations in 
North Carolina. Last issued during 1896 was No. 83. These 
have been discontinued, owing to the separation- of the U. S. 
Weather Bureau work from the Station. 

D. BULLETINS—Special.     Each edition  varying in  number from 
500 to 60,000 copies. For special purposes, as occasion de- 
mands. Numbered consecutively 1, 2, etc. Sent only to 
special names, as occasion demands. This series includes the 
bi-weekly fertilizer bulletins. Last issued during 1896 was 
No. 39. ' 

E. BULLETINS—Weekly Weather Crop.    Each edition  1,600 copies. 
Numbered consecutively 1, 2, 3, etc., during the year of issue. 
Gives weekly the effect of the weather upon crops during the 
growing season. Sent only to crop bulletin list and ex- 
changes. Last issued during 1896 was No. 25 These have 
been discontinued, owing to the separation of the U. S 
Weather Bureau work from the Station. 

F. BULLETINS—Press.    Each edition 600 copies.    Numbered con- 
secutively 1, 2, 3, etc. Short reading articles for newspaper 
columns. First number published was May 24, 1890. Sent 
to newspaper exchanges and to chairmen of experimental 
committees of Alliances and Granges. Last issued during 
1896 was No. 76. 

G. ANNUAL REPORTS OF THE STATION.—Each edition 1,000 copies. 
Numbered consecutively with years, 1-1878, 2-1879, 3-1880, 
etc. Prior to 1888 these reports contained results of the year's 
work, and took the place of the separate bulletins which ap- 
peared thereafter. The annual reports now contain copies of 
the regular bulletins issued during the year. Sent to ex- 
changes only, and not to the general mailing-list. Last 
issued was eighteenth annual for 1895. 

H. ANNUAL REPORTS OF THE METEOROLOGICAL DIVISION, Constitu- 
ting the State Weather Service. Each edition 2,000 to 4,000 
copies. Numbered consecutively with years, 1-1S87, 2-1888, 
3-1889, etc. Includes monthly and annual means of mete- 
orological dai!*at various stations in North Carolina and fir 
the State, with other records made and work done during the 
year; also copies of meteorological bulletins of Series C issued 
during the year. Sent to meteorological exchange list only. 
Last issue was ninth annual for 1895. These have been dis- 
continued owing to the separation of the U. S. Weather 
Bureau work from the Station. 

I. BIENNIAL REPORTS OF THE STATION.—Sent to the Governor 
for transmission to the General Assembly. Each edition 500 
to  3,000  copies.    Numbered   consecutively 1-(1887,  1888), 
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2-(1889, 1890), 3-(1891, 1892), etc. These reports are de- 
manded by State authorities, and are not intended for general 
distribution. Last issue was Ninth Biennial Report for the 
years 1895 and 1896. 

J. INFORMATION BULLETIN.—Designed for distribution to collect 
information concerning practical and useful plans of farm 
management or methods of cultivation of different crops, 
etc., to be collated thereafter for use in general bulletins. The 
last issue during 1896 was No. 6. 

Since the above general plan was adopted, it was found that some 
confusion occurred in the classification of A and B (regular and 
technical bulletins). To remedy this, it was decided to merge the 
latter series into the former, and to give a popular summary of the 
technical work, which summary is alone to be sent to the general 
list of farmers throughout the State. The full detailed report of the 
technical work is mailed, as usual, to the scientific and exchange 
lists. Others can secure each of these publications by special appli- 
cation therefor. This plan prevents wasteful distribution of bulle- 
tins to those who do not have the time or the inclination to investi- 
gate the detailed portions of the technical work, and supplies to far- 
mers only what they most generally wish to know, i. e., the results 
of the work. 

PUBLICATIONS DURING THE YEAR 1896. 

During the year 1896 sixty-one publications have been issued, 
subdivided as follows: 
Series A—Regular Bulletins —12 bulletins, containing 374 pages 

" C—Monthly Meteorological Bulletins —8 bulletins, containing 142 pages. 
" D—Special Bulletins —9 bulletins, containing 115 pages. 
'• E—Weekly Weather Bulletins—25 bulletins, containing 25 pages. 
" F—Press Bulletin—3 bulletins, containing 3 pages. 
" G—Annual Report of ~tation—1 report, containing 74 pages. 
" H—Annual Report State Weather Service—1 report, containing 56 pages. 
" I—Biennial Report of the Station—1 report, containing 157 pages. 
" J—Information Bulletin—1 bulletin, containing 2 pages. 
Total during 1896, 61 publications, containing 948 pages. 

SUMMARY OF PUBLICATIONS ISSUED DURING 1896 

A     OF THE REGULAR BULLETINS, 12 ISSUES. 

No. 124.—Fertilizer Analyses of the Fertilizer Control. 
January 8, 1896. 32 pp. Including official analyses of spring and fall samples 

1895 The Fertilizer Control Station. Analyses during 1896. The present 
fertilizer laws. When analyses of fertilizers are made for farmers. The 
necessity for accurate sampling. The need of fertilizer analyses and expla- 
nation of terms used. Terms used in an analysis Phosphoric acid, nitro- 
gen (or ammonia) Potash water. Guaranteed per centages Mechanical 
condition. Relative seaboard value per ton of unmixed ingredients. How 
the valuations of constituents are determined Valuations of available 
phosphoric acid, ammonia and potash during 1896. How values per ton are 
calculated, and how they can be utilized by farmers. Freight rates from 
seaboard points to 82 interior points in North Carolina. Detailed analyses 
of all fertilizers during 1895. 
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No. 125.—Forage Grasses and Haymaking. 
January 15, 1896. 56 pp. Including tests of forage grasses. General state- 

ments. Soils and general treatment. Results of the tests with forage 
grasses (70 varieties). The formation and care of grass lands The proper 
selection of species. Manure for grasses. The use and value of experimen- 
tal plats and grass mixtures. Diseases and insect enemies of grasses. Hay- 
ing tools and hay-making. Tools, implements and machines for haying. 
Haying by hand and machine Hay farms in North Carolina. Detailed 
statement of notes taken of the grass plats during growth 

No. 126.—Why Not Improve Your Poultry? 
March 21, 1896. 8 pp. Poultry in North Carolina, with suggestions for im- 

provements in breeding, feeding and marketing Prices per pound at home 
and at Northern markets Premiums offered by the State Agricultural So- 
ciety for fowls exhibited by North Carolina farmers at State Fair. Poultry 
journals. 

No. 127.—Parasites of Domestic Animals. 
JT, May 15, 1896.   46 pp.   Introduction.   Parasitic worms.   Insect parasites.   Para- 
L^,   sites and parasiticides.    Animals and their parasites.    The parasites of cat- 

tle.    Insect parasites of cattle.    The parasites of the horse, mule and ass 
The parasites of the sheep and goat     The parasites of the pig     The para- 
sites of the dog and cat. 

No. 128.—Pests of Grain Crops. 
July 1, 1896     12 pp.    Fungicides.    Insecticides.    Pests of barley.    Pests of 

buckwheat.    Pests of Indian corn     Pests of millet     Pests of oats.    Pests 
of rice     Pests of rye.    Pests of sorghum.    Pests of wheat 

No. 129.—Horticultural Experiments at Southern Pines, 1895. 
July 10, 1896 46 pp. Introduction Location of the experiments. Geology 

of the region. Climatic conditions. The soil and its comparative composi- 
tion. The plan of the experimental tests. Clearing the land and prepara- 
tion for planting. Varieties of fruit selected, and general treatment. Lay- 
ing out plats, setting plants, and subsequent cultivation Details of fertil- 
izing. Methods of recording growth, making notes and securing photo- 
graphic records. Weather conditions during 1895 Fungous and insect 
enemies and their treatment. Difficulties encountered during the first year. 
Growth during 1^9"). and conclusions 

No. 130.—Poultry Keeping for Profit. 
September 3, 1896. 58 pp Introduction Location and size of a poultry yard 

Poultry houses. Pure-bred poultry. Crossing pure-bred cocks on common 
hens. Diseases of poultry. Signs of health and disease in poultry. The 
anatomy of the egg The egg as it appears during incubation. Natural in- 
cubation. Feeding grown fowls Artificial incubation Brooders and 
brooding. Dressing and shipping poultry to market. "Ifs" in poultry 
raising. General poultry points Miscellaneous facts and figures. Para- 
sites of poultry. 

No. 131.—Parasites of Poultry. 
September 10, 1896.    16 pp.    Parasitic worms.    Insect parasites     Hairy bird 

tick.    Lice of poultry.    Protozoan parasites.    Remedies for poultry lice. 

No. 132.—The Home Vegetable Garden and Its Pests. 
October 20, 1896. 60 pp Introduction. Location and soil for a garden. Lay- 

ing out and enclosing the garden. Rotation of crops. Cold frames and 
uses. Hot-beds. Manures and fertilizers Preparation of the soil. Saving 
seed. Quantity of seed for planting. Crops for the garden. Asparagus, 
artichoke, beans, beets, broccoli, Brussels sprouts, cauliflower, cabbage, car- 
rot, celery, collards, corn (sweet), cucumber, egg-plant, herbs, horse-radish, 
kale (Gre cole), kohlrabi, leeks, lettuce, melons, mushrooms, okra or gumbo, 
onions, parsley, parsnips, peas, peppers, potatoes (Irish), late potatoes for 
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table use, second crop for seed, keeping Irish potatoes, sweet potatoes, keep- 
ing sweet potatoes, radishes, rhubarb or pie-plant, salsify or oyster plant, 
spinach, squashes, tomatoes, turnips Pests of vegetable crops and their 
treatment. Introductory. Apparatus for applying the remedies. Formulas. 
Plants and their parasites. 

No. 133.—Some New Forage Fibre ami other useful Plants, 18 pp. 
No. 134.—Some Low cost Barns, 16 pp. 
No. 135.—The Effect of Decomposition on the Manurial Value of 

Cotton Seed, 8 pp. 

C.    OF THE STATE WEATHER SERVICE DIVISION, 8 ISSUES. 

No. 76.—North Carolina Weather during January, 1896. 
January 31, 1896. 16 pp. General remarks. Remarks by observers. Sum- 

mary : atmospheric pressure; air temperature; precipitation; wind; weather; 
miscellaneous; normals. Dates of thunderstorms, hail or sleet, solar and 
lunar halos, fog and rainbows. Charts showing normal temperature and 
precipitation for January in North Carolina. Tables of daily mean, maxi- 
mum and minimum temperatures, and daily precipitation. Monthly sum- 
maries from 59 observers. 

No. 77.—North Carolina Weather during February, 1896. 
February 29, 1896. 18 pp. Contents similar to No. 76. Monthly summaries 

from 64 observers. 

No. 78.—North Carolina Weather during March, 1896. 
March 31, 1896.   18 pp.   Contents similar to No. 76.    Monthly summaries from 

62 observers. 

No. 79.—North Carolina Section of the Climate and Crop Service 
of the Weather Bureau. 

April 30, 1896.   18 pp.    Contents similar to No. 76.    Monthly summaries from 
62 observers. 

No. 80.—North Carolina Section of the Climate and Crop Service 
of the Weather Bureau. 

May 31, 1896.    18 pp.    Contents similar to No. 76.    Monthly summaries from 
61 observers. 

No. 81.—North Carolina Section of the Climate and Crop Service 
of the Weather Bureau. 

June 30, 1^*96.    18 pp     Contents similar to No. 76.    Monthly summaries from 
59 observers. 

No. 82.—North Carolina Section of the Climate and Crop Service 
of the Weather Bureau. 

July 31, 1896.    18 pp.    Contents similar to No. 76.    Monthly summaries from 
59 observers 

No. 83.—North Carolina Section of the Climate and Crop Service 
of the Weather Bureau. 

August 31, 1896.    18 pp.    Contents similar to No. 76.    Monthly summaries 
from 59 observers. 

D.    OF THE SPECIAL BULLETINS, 9 ISSUES. 

No. 31.—Fertilizer Analyses of the Fertilizer Control. 
February 15,1896.   12 pp.   First bi-weekly edition, season of 1896.   The present 

fertilizer laws.    Terms used in an analysis.    How the valuations of con- 
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stituents are determined. How values per ton are calculated, and how they 
can be utilized by farmers. Table of freight rates from the seaboard to 
interior points.    Analyses of 39 samples analyzed by the Fertilizer Control. 

No. 32.—Fertilizer Analyses of the Fertilizer Control. 
February 29, 1896.    16 pp.    Second bi-weekly edition, season of 1896.    Con- 

tents similar to No. 31.    Analyses of 81 samples analyzed by the Fertilizer 
Control. 

No. 33.—Spraying Formulas and Applications. 
March 1, 1896.    1 p.    Gives the best treatment for the most common plant 

diseases and injurious insects. 

No. 34.—Fertilizer Analyses of the Fertilizer Control. 
March 14, 1896.    16 pp.    Third bi-weekly edition, season of 1896.    Contents 

similar to No.  31.    Analyses of  125  samples analyzed  by the  Fertilizer 
Control. 

No. 35.—Fertilizer Analyses of the Fertilizer Control. 
March 28. 1896.    18 pp.    Fourth bi-weekly edition, season of 1896.    Contents 

similar to No.  31.    Analyses of   172 samples analyzed  by the  Fertilizer 
Control. 

No. 36.—Fertilizer Analyses of the Fertilizer Control. 
April 11, 1896.    20 pp.    Fifth bi-weekly edition, season of 1896.    Contents sim- 

ilar to No. 31.    Analyses of 216 samples analyzed by the Fertilizer Control. 

No. 37.—Fertilizer Analyses of the Fertilizer Control. 
April 25, 1896.    24 pp.    Sixth  bi-weekly edition, season of  1896.    Contents 

similar to No. 31.    Analyses of  259  samples  analyzed  by the  Fertilizer 
Control. 

No. 38.—Fertilizer Analyses of the Fertilizer Control. 
May 9. 1896.    4 pp.    Seventh bi-weekly edition, season of 1896.    Issued as a 

supplement to No. 37.    Analyses of 20 additional samples analyzed by the 
Fertilizer Control. 

No. 39.—Fertilizer Analyses of the Fertilizer Control. 
May 30, 1896. 4 pp. Eighth bi-weekly edition, season of 1896. Contents 

similar to No. 38.    Analyses of 49 samples analyzed by the Fertilizer Control. 

E.    OF THE WEEKLY WEATHER CROP BULLETINS, 25 ISSUES. 

Nos. 1 to 25.—Weekly Weather Crop Bulletin. 
April 6, 1896, to September 21, 1896.    Issued every Monday afternoon during 

the crop season.    400 reporters, representing all of the 96 counties of the 
State. 

F.    OF THE PRESS BULLETINS, 3 ISSUES. 

No. 74.—January 22, 1896. 
Articles: The North Carolina Experiment Station bulletins. Fertilizer analy- 

ses at the Experiment Station. Epidemic of "staggers" among horses. 
Cultivation of the peach tree. Questions and replies, Relative value of 
hays. Trellis for grapes, and pruning. Formula for a fish scrap fertilizer. 
Sub-soiling and preparing land for potatoes. Cow-peas plowed in the fall 
or in the spring ? 

No. 75.—June 10, 1896. 
Articles: Chinch bugs.    A new tobacco pest. 

No. 76.—August 15, 1896. 
Articles: The euonymus scale.    The grape-vine leaf-roller. 
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G.    OF THE ANNUAL REPORTS OF THE STATION, 1 ISSUE. 

No. 18.—The Work during 1895 of the 1ST. C. Agricultural Experi- 
ment Station. 

January 31, 1896. 74 pp. List of Board of Control and officers of the Expe- 
ment Station. Letters of transmittal. Report of Director. The Fertilizer 
Control Station. The Agricultural Experiment Station. The value of the 
Station's publication. Acknowledgments. The new poultry division. The 
working force at the Station. Farmers' institutes. Soil tests. Trucking 
interests Tobacco work of the Station. Educational bulletins. Dairy and 
stock interests. Tuberculosis in cattle. Hillside ditching. Waldensian 
colonists. Fruit culture. Methods of fertilizer analyses. Co-operative hor- 
ticultural work at Southern Pines. The work of the agricultural division. 
The work of the chemical division. The work of the botanical and ento- 
mological divisions. The work of the horticultural division. The work of 
the meteorological division of the State weather service. The work of the 
veterinary division. The work of the poultry division. Report of the agri- 
culturist. Report of the first assistant chemist. Report of the botanist 
and entomologist. Report of the horticulturist. Report of the meteor- 
ologist. Financial statement. Bulletins No. Ill to 123, inclusive, issued 
during 1896. 

H. OF THE ANNUAL REPORTS OF THE METEOROLOGICAL 
DIVISION, 1 ISSUE. 

No. 9.—North Carolina Weather during the Year 1895. 
December 31, 1895. 52 pp. Officers of the Experiment Station and the Board 

of Control. List of publications of the State weather service during 1895. 
Collection of meteorological data, list of stations and observers during 1895, 
and instructions. Weekly weather crop bulletin and list of crop corres- 
pondents during 1895. Weather and temperature forecasts and list of sta- 
tions in North Carolina receiving forecasts during 1895. Annual meteor- 
ological summary for 1895. General remarks upon the climate of North 
Carolina during the year 1895. Review of the weather crop conditions in 
North Carolina during the season of 1895. Charts of normal annual tempera- 
ture and precipitation for North Carolina. Monthly meteorological summa- 
ries for North Carolina.    Bulletins Nos. 64 to 75, inclusive, issued during 1895. 

I.    OF THE BIENNIAL REPORTS OF THE STATION, 1 ISSUE. 

No. 9.—Ninth Biennial Report for 1895 ami 1896.    157 pp. 
Report of Director. 

J.    OF THE INFORMATION BULLETINS, 1 ISSUE. 

No. 6.—December 16, 1896.    2 pp. 
Inquiries as to insect and fungous pests of tobacco. 

CO-OPERATIVE HORTICULTURAL WORK AT SOUTHERN PINES. 

The work at Southern Pines heretofore outlined has been continued 
during 1896, and is assuming much larger proportions than was 
anticipated. The results, however, will be of greater value on this 
account. Already much interest has been elicited, not only in this 
State but elsewhere, and future results are awaited with much anti- 
cipation. 

The work during 1896 is about concluded, and the results are 
being prepared for publication. During the past year, the first 
annual report of the Experimental Farm was issued, and was copied 
into a regular bulletin of the Experiment Station. Results of the 
second year's operations will shortly be issued in a similar publica- 

3 
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tion. The special results in this publication will be entirely in the 
vegetable experiments, and the crops included in these results will 
be: Irish potatoes, sweet potatoes, cucumbers, tomatoes, cabbages 
and snap-beans. The results on asparagus cannot be recorded until 
two or more years have elapsed. In the meantime, the crops of 
annual planting named above will be repeated and the results, com- 
bined with those already reached, will be more conclusive, as they 
will embody the combined work of several seasons. During the 
past two years the crops on the fruit farm have not yielded any 
returns, but for the coming year the strawberries and grapes will 
both furnish fruit, and the yield will not only be promising but 
valuable experimental reports will be secured. The results of the 
orchard fruits cannot begin to be shown until a year or two more 
has elapsed. 

By arrangement with the North Carolina State Horticultural So- 
ciety, the Station assumes part of the lease of the land used for the 
vegetable experiments,-and a portion of this land is being used for 
the horticultural work of the Experiment Station other than that 
required by the co-operation above mentioned. The work in this 
way assumes a more permanent form, and the Station can thus more 
readily undertake experiments at that point. 

The selection of this locality for this experimental work, both in 
fruit and vegetable and other ways, has caused the locality to become 
much more widely known, and is more largely advertised and visited 
by health seekers, who carry away with them a knowledge of the 
work conducted there, which can be better understood and examined 
by a personal visit, and the information regarding the work is thus 
distributed far and wide. 

EXAMINATION OF NURSERY STOCK. 

Owing to the increase of different insects and fungous diseases in 
the various sections of the State, and also to the increased number 
of nurseries for the sale of fruit trees, shrubs and vines, we have 
been confronted with the necessity of making examination of the 
various nurseries to ascertain if they were free from infectious dis- 
eases and insects. For the benefit of the public good, our people 
should know that the nursery stock they buy does not come from 
nurseries which are infected by these diseases or insects. The 
absence of this knowledge doubtless is the cause of the distribution 
of such objectionable stock to various sections of the State. Nursery- 
men themselves may not be aware of it, and in all cases the pur- 
chasers would doubtless think the stock was free from such diseases, 
and plant them with impunity. In the absence of any State law 
regulating such matters, at the request of several prominent nursery- 
men the Station has undertaken to make examination of nursery 
stock grown in the nurseries to be examined. The conditions for 
the examination of this stock, and also of other stock which may be 
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procured by the nurserymen in question, can be seen from the fol- 
lowing extract from a circular letter in regard to the subject: 

"Owing to the great and growing danger of disseminating de- 
structive insect and fungous pests of fruit trees, shrubs, and vines, 
many States are passing stringent laws regulating the distribution 
of nursery stock. 

"To better protect our own people, and to offer to the nurserymen 
of the State a method of escaping the annoyances of quarantine 
laws of other States, the North Carolina Agricultural Experiment 
Station makes the following proposition, the conditions of which 
must be accepted in good faith before the examination of the nur- 
sery stock will be made: 

"1. The Experiment Station will send its Botanist and Entomolo- 
gist to make a semi-annual inspection of any nursery in the State, 
and within ten days thereafter furnish the proprietor with a certifi- 
cate of the facts as found, such certificate to hold good for six months 
only, and may be published or otherwise used in good faith by the 
proprietor of the nursery. The Station will make no charge for its 
certificate, but the actual travelling expenses of the person making 
the inspection must be paid by the proprietor of the nursery. 

" 2 Each nursery accepting this offer and publishing the Station's 
certificate must agree to send out no stock not grown in a nursery 
certified by the Station until a specimen of such stock has been sent 
to the Station and reported free from pests. Such specimens would 
include twigs carefully sampled (as will be prescribed) from each 
bundle received, containing not to exceed fifty trees, shrubs, vines, 
and such other specimens as the case may require. 

"3. Should any stock infected by San Jose scale, or other destruc- 
tive pest, be received from any other nursery, the Station must be 
notified at once and such stock either destroyed or treated as the case 
may demand and the Station may prescribe. 

"4. Any nurseryman accepting this offer and not keeping good 
faith with the Station, will be refused all further favors, aud the facts 
in the case will be published." 

The certificate will embrace the following statement: 

That the nursery grounds of   were personally inspected 
by the Botanist and Entomologist, and the growing stock was free from San 
Jose scale, West Indian scale, Black Knot, "Yellows" and "Rosette," and all 
other infectious pests, and are apparently healthy in every respect, except as 
stated below. This certificate does not extend to a longer period than six 
months from date of examination, nor does it include any stock not grown in 
the nurseries of the aforesaid. 

There should be some State law having the supervision of such 
work, and which will prescribe penalties for the distribution of 
objectionable stock of this character. Elsewhere in this report a 
State law is given, the result of the deliberations of the North Caro- 
lina State Horticultural Society and of its officers and special com- 
mittee, which should receive attention at the hands of the present 
Legislature, as the importance of it is very evident to thinking men 
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PREPARATION   OF   MATTER  FOR THE BULLETIN  OF THE DEPART- 
MENT  OF AGRICULTURE.    • 

At the request of the Commissioner of Agriculture, Hon. S. L. 
Patterson, the Station has undertaken to prepare each month two or 
three pages for the bulletin of the Department of Agriculture, issued 
under his direction. Already several contributions have been in- 
cluded during the past few months The object of these articles 
will be to present matters of immediate interest to the farmers of 
the State. They will also embrace the work of the Experiment 
Station as soon as results of experiments are reached. These results 
will be given in short, concise form so as to be easily understood. 
The work of other Experiment Stations, or work conducted in differ- 
ent parts of the country and abroad, will also be included, as it ap- 
pears to be of value to North Carolina readers. A feature which 
doubtless will be of special interest is the "Question and Reply" 
column, where every farmer may ask questions, and the same will 
be answered by the member of the Station staff best able to do so. 
If the question is of general public interest, both the question and 
reply will appear in a future issue of the bulletin. 

CO-OPERATION WITH THE UNITED STATES WEATHER BUREAU. 

Since 1886 the Experiment Station has been cooperating in the 
management of the State Weather Service in the distribution of 
daily forecasts, cold wave and frost warnings, and the collection of 
meteorological data from various sections of the State. This co- 
operation was first begun with the United States Signal Service, then 
a department of the United States Army, with General W. B. Hazen 
in charge. To General Hazen's interest and valuable aid the State 
Weather Service owes much, and with the co-operation of the Ex- 
periment Station its value became immediately apparent and con- 
tinued to grow rapidly. When it was first organized, the State 
Weather Service included only the collection of meteorological data 
and the dissemination of weather forecasts. This was first accom- 
plished by means of telegrams, and also by the assistance of certain 
railroads in the State, which posted weather flags upon the sides of their 
cars. This plan of distribution, however, was maintained only for a 
short time. The next step of progress was in the collection of crop sta- 
tistics each week, and the issue of the weekly weather crop bulletin 
giving the effect of the weather upon the various staple crops in the 
State. Owing to the freshness of this information, as the bulletin 
was generally issued the day after the reporters mailed their reports, 
the immediate value of these bulletins was quite apparent, and ap- 
preciated by all. After the transfer of the United States Signal 
Service by Congressional act to the United States Department of 
Agriculture, under the name of the Weather Bureau, the work was 
continued, especially along the lines of agricultural value. The 
number of stations receiving the daily forecasts greatly increased, 
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not only by means of telegrams, but by a system of mail distribu- 
tion. This consisted in mailing, not only from Raleigh, but from 
different sections in the State, the daily indications to post-offices 
where the same could be reached during the same day, and dis- 
tributed in time to be of value for the coming twenty four hours. 
A daily weather map was also prepared, giving temperature, pre- 
cipitation, barometer pressure, wind direction and state of the 
weather at important points throughout the United States. The 
publications issued during this time embraced three forms: (1st) 
Monthly bulletins containing meteorological data collected by obser- 
vers scattered over the State. (2d) The weekly weather crop bulle- 
tin, giving the result of the weather upon crops each week during 
the growing season. (3d) Annual reports, which include summary 
of meteorological data mentioned in the monthly bulletins; a sum- 
mary of the work of the weekly weather bulletin, and a resume of 
the status of the service at the time of the publication, besides other 
articles, from time to time, on subjects of special interest. 

The policy of the management of the United States Weather 
Bureau in the meantime having changed to a more complete unifi- 
cation of the different weather services in the United States, more 
under the direct control of the chief of the Weather Bureau, it was 
decided by the Experiment Station to cease its co-operation, and 
since October 1, 1896, the North Carolina Section of the Climate and 
Crop Service has no connection with the Experiment Station. It is 
a fitting opportunity here to acknowldge the valuable aid which the 
observers, and reporters of the State Weather Service have always 
rendered and which has made the results of the work so important 
and far-reaching. The Experiment Station accordingly tenders its 
grateful appreciation not only to them, but to the management of 
the United States Signal Service under the direction of General 
Hazen, General A. W. Greely, and the Weather Bureau under Pro- 
fessor M. W. Harrington and Professor W. L. Moore, all of whom 
have given valuable assistance, and without whose aid the work 
could not have been accomplished. 

LEGISLATION IN REGARD TO CROP DISEASES. 

As elsewhere mentioned, there is great need for some general law 
in North Carolina to prevent the growth and distribution of infec- 
tious diseases and insects, which will not only tend to but will actu- 
ally destroy the fruit interests of the State and materially damage 
the staple crops. Mention might be made of the importance of some 
law of this character when it is considered the immense damage the 
Gypsy Moth has done in Massachusetts. Beginning from a single 
pair accidentally allowed to escape, they had so multiplied before 
any legislation upon the subject could be had that they had almost 
destroyed the trees and other growing plants in certain sections of 
Massachusetts.    It was seen at once that unless their depredations 
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were stopped the whole State would soon be materially damaged, 
and other States would shortly be affected and greatly hurt. An ap- 
propriation of fifty thousand dollars was first given by the Legisla- 
ture of Massachusetts for their destruction, which has since been an- 
nually enlarged, until up to date almost a million dollars have been 
appropriated for their destruction. The moths in this way have 
been kept in check, but only careful and systematic work has pre- 
vented their rapid multiplication. If the Gypsy Moth ever gets a 
foothold in this State, their destructive effects will be at once appar- 
ent and their growth will be rapid, not only affecting fruit trees but 
growing crops, cotton, etc. Another insect pest might be mentioned, 
which is the San Jose scale. This first occurred in the fruit-growing 
district of Southern California, and distributed to the Eastern portion 
of the United States unknowingly, and still unknowingly was widely 
distributed by certain nurseryman in New Jersey. Now it occurs, 
to a more or less extent, in isolated portions of most of the fruit- 
growing States of the eastern Atlantic States. The rapidit}^ of the 
growth of this insect is enoimous, and the development from one 
pair during one season may reach, under favorable conditions, many 
hundreds of millions. The conditions in this State are favorable, 
and unless they are promptly checked before once getting a foot- 
hold the fruit interest will be seriously damaged. Through the 
efforts of the Station, this pest has been located already in several 
localities, and efforts are being made to destroy them, and the best 
remedies known to science have been advised and are being used; 
but there should by all means be some provision of State law which 
will operate and compel parties to use remedies best designed for the 
purpose, and to adopt such precautions as some competent person 
may deem advisable. Many States have such a law, and where the 
fruit interest is sufficiently great the laws are very stringent. A law 
prepared by the Botanist of this Station, at the request of the State 
Horticultural Society, and adopted by it, and further modified by 
the Station officers to better facilitate its working operations is here 
appended. The three members of the Commission appointed by 
such an act would labor without any compensation whatever. 

AN ACT TO PREVENT THE INTRODUCTION AND DISSEMINATION OF 
DANGEROUS INSECT, FUNGOUS AND WEED PESTS OF CROPS. 

The General Assembly of North Carolina do enact: 
SECTION 1. That for the purpose of this Act the State Commissioner of Agri- 

culture, the Director of the North Carolina Agricultural Experiment Station, and 
the President of the North Carolina State Horticultural Society, are hereby con- 
stituted a Commission for the extermination of noxious insects, fungous dis- 
eases and weeds which are affecting or may affect crops. They are empowered 
to elect one of their number chairman and to adopt rules and regulations for 
their own government, such as may be requisite for carrying out the provisions 
of this Act. The members of said Commission shall receive no salary, and shall 
be allowed only such expenses as have been specifically incurred and necessary in 
attending the meetings of the Commission. 

SEC. 2. The members of the Commission aforesaid shall hold a meeting within 
thirty days after the ratification of this Act, and shall prepare and publish a 
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list of dangerous crop pests, known to be present within the State, or liable to 
be introduced, and may at any subsequent meeting extend or amend said list. 
The Commission shall also publish methods for exterminating such pests as they 
may deem capable of being economically exterminated within the boundaries 
of the State, and for repressing such as cannot be economically exterminated, 
and for preventing the spread of such pests within the State They may also 
adopt regulations, not inconsistent with the laws or Constitution of this State 
or the United States, for preventing the introduction of dangerous crop pests 
from without the State and for governing common carriers in transporting 
plants liable to harbor such pests to and from the State. 

SEC. 3. No person, firm or corporation shall knowingly and wilfully keep upon 
his or their premises any plant infested by any dangerous crop pest listed and 
published as such by the said Commission, or permit dangerous weed pests to 
mature seed or otherwise multiply upon their land, except under such regula- 
tions as the Commission may prescribe. Every such infested plant and premises 
are hereby declared a public nuisance. The owner of such plants or premises 
shall, when notified to do so by the Commission, take such measures as may be 
prescribed to eradicate such pests, and if such action is not taken, or is improp- 
erly executed, within ten days after being so notified, the Commission shall 
cause said premises to be freed from such pests by the best available method, 
and the cost of such work shall be a lien against said premises and may be 
recovered, together with cost of action, before any court in the State having 
competent jurisdiction. Said notice shall be written and mailed to the usual or 
known address, or left at the ordinary place of business of said owner or his 
agent. No damage shall be awarded the owner of such premises for entering 
thereon and destroying or otherwise treating any infested plant or crop, when 
done by order of the Commission 

SEC. 4. When said Commission has reason to suspect that any pest listed by 
them as dangerous exists in any county in the State, they shall cause such sus- 
picion to be verified by a person competent to determine the specific identity of 
such pests of crops, and if such suspicion prove founded upon fact shall further 
appoint, for a designated time and duty, a competent person their agent to in- 
spect such infested premises, and to take such measures for treating the same 
as the Commission may direct. Any duly authorized agent of the Commission 
shall have authority to enter upon and inspect any premises between the hours 
of sunrise and sunset during every working day of the year. Any one who 
shall seek to prevent such inspection, or who shall otherwise interfere with any 
agent of the Commission while in the performance of his duties, shall be fined 
not less than five dollars nor more than fifty dollars for each offence, or may be 
imprisoned for not less than ten nor more than thirty days 

SEC. 5 For the purpose of carrying out the provisions of this Act the sum of 
five hundred dollars per annum for the two years 1897-1898, or so much thereof 
as is necessary, is hereby appropriated out of any funds in the Treasury not 
otherwise appropriated, and shall be paid by the State Treasurer upon properly 
authenticated vouchers signed by the Chairman of the Commission. 

SEC. 6. The said Commission shall report to the Governor, for transmission to 
the next General Assembly, its acts and disbursements under the provisions of 
this Act. Such a report, together with all such circulars as mav be issued by 
the said Commission for the purposes of this Act, shall be printed in editions of 
1,000 copies by the pubiic printer, and paid for as other public printing. 

SEC. 7. All laws or clauses of laws inconsistent with this Act are hereby 
repealed. 

SEC. 8. This Act shall take effect from and after its ratification. 

If it is desired to prevent the introduction from other States into 
North Carolina of infectious plants or trees, the provisions of the 
Maryland law recently enacted may be applied in this case. The 
section of the Maryland law dealing with outside nursery stock and 
nurserymen is as follows: 

"Whenever any trees, plants or vines are shipped into this State from another 
State, every package thereof shall be plainly labeled on the outside with the 
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name of the consignor, the name of the consignee, the contents, and a certifi- 
cate showing that the contents have been inspected by a State or Government 
officer, and that the trees, plants or vines therein contained are free from all 
San Jose scale, yellows, rosette and other injurious insect or disease. Whenever 
any trees, plants or vines are shipped into this State without such a certificate 
plainly fixed on the outside of such package, the fact may be reported to any 
Justice of the Peace of this State, and such Justice shall issue a summons for 
the consignee of such package and the agent of the consignor, if he be known, 
to appear before him on a certain day to be therein named, to show cause why 
such trees, plants or vines should not be seized as being in violation of the pro- 
visions of this Act, and on trial thereof, if said Justice be satisfied that the pro- 
visions of this Act have been violated, said Justice shall order said agent or 
consignee to return such package of trees, plants or vines immediately to the 
shipper or consignor, unless said consignee or agent shall forthwith have said 
trees, plants and vines examined by the State Entomologist of this State, and 
he certify to such Justice of the Peace that the said trees, plants or vines are 
free from all insects or disease; and if said agent or consignee shall fail to have 
such nursery stock examined by the State Entomologist, or fail to return such 
packages to the shipper or consignor thereof, then said Justice of the Peace 
shall order and direct the Constable or Sheriff to burn and destroy all such 
trees, plants and vines as have been shipped into this State in violation of law." 

The above act was presented to a recent meeting of the Board of 
Agriculture in December, 1896, and was unanimously endorsed. 

THE NEW POULTRY DIVISION. 

Since the establishment of the poultry work, special interest has 
been created in the raising and care of poultry throughout the State. 
As mentioned previously, small industries in every branch of busi- 
ness prove of more direct value to people generally than larger ones 
located at a few points. The small industries are more widely scat- 
tered, can be begun with smaller capital, and usually be managed 
with less skill. These advantages are especially noticeable in agri- 
cultural matters, and particularly in poultry work. Poultry raising 
has been undertaken in various sections of the State as a result of 
the inauguration of this work by the Experiment Station. Not only 
has the breeding of poultry been begun on very many farms, but in 
many localities extensive poultry yards have been laid out, houses 
erected, and the business commenced in an extensive manner. The 
aid of the Poultry Manager has been solicited and secured in all of 
these operations. Perhaps a better and more direct result of the 
establishment of the poultry division can be seen in the much lar- 
ger exhibit of pure bred poultry at the recent State Fair of 1896, 
where over 1,400 entries were made, which number is almost four 
times as many as have been exhibited before under most favorable 
auspices. 

In order to create interest in this subject, three bulletins of a pop- 
ular character have been issued during the past year. The first, 
"Why Not Improve Your Poultry?" was distributed very generally 
throughout the State, and an edition of 26,000 was used for this pur- 
pose. The object of this bulletin was to arouse our people to the 
necessity of improving their stock, and the advisability of raising 
poultry.    This was followed later by a bulletin of fifty-six pages on 
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" Poultry Keeping for Profit," illustrated by cuts showing the pure- 
bred fowls described, plans for poultry houses, and various breeding 
houses, incubators, etc. This publication is believed to be more 
complete than any other issued by any station, and the points dis- 
cussed are those especially needed by amateur poultry raisers. This 
popular style would especially commend itself to those having no 
special training as poultry keepers. Applications for this bulletin 
have been received from all points of the United States, and several 
prominent poultry papers have taken copious extracts from it, or 
else copied it entire. A third bulletin on "Parasites of Poultry" 
has also been issued, taking up the pests which affect poultry, as 
well as describing remedies. 

FORAGE GRASSES. 

The question of feeding stock is always an important one, and 
should receive marked attention by stock owners. In the past the 
Station has issued a great many bulletins directly bearing upon 
feeding stock and also growing ceriain stock feeds During 1896 a 
special bulletin on forage grasses has been issued as the result of 
systematic test of various grasses grown on the Station farm. The 
value of these grasses has been noted, as well as the general growth 
and adaptation to various soils. In connection with this bulletin, 
as a companion chapter, a complete article on hay making is also 
Inserted, taking up the question in a popular manner, and illus- 
trated with cuts snowing useful haying implements and machines. 
The Station is still of the opinion that the care of stock is one of 
the main questions of value in a proper system of farming. By a 
careful preservation of manure, most of the fertility can be pre- 
served upon the farm, and will be useful in growing cheaply other 
stock food for the future development of stock animals, either for 
work, sale, or for dairy purposes. 

THE HOME VEGETABLE GARDEN. 

As an incentive to the proper raising of home supplies, and es- 
specially in the management of the home vegetable garden in grow- 
ing these nutritious and healthful plants, a special bulletin has been 
issued and widely distributed. The sorts of vegetables discussed 
were quite varied, and included about all that can be successfully 
grown in the State for the purpose of home consumption. In con- 
nection with the cultivation and growth of these vegetables, the 
various insect and fungous pests which might affect them are taken 
up and fully described, together with best remedies known in order 
to destroy and prevent their ravages. It is believed that this bulle- 
tin will be one of the most widely appreciated of all the publica- 
tion of the Station. 

EDUCATIONAL BULLETINS. 

The policy of issuing educational bulletins, inaugurated by the 
Station almost from its beginning, and especially elaborated since 
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the Station began to receive the benefit of the Hatch Fund, has 
proven of much value. It is one thing to reach results in the in- 
vestigations undertaken by an Experiment Station. It is quite 
another to distribute this information in the very many localities 
where it should be applied. Farmers are generally unscientific 
readers, and have little time to spend in the study of results, es- 
pecially if they be hidden in tabulated statements or a mass of 
scientific terms or descriptions. For immediate use, what is needed 
only is the general results of the work, such, too, as can be easily 
described, and thus be transmitted from one to another with but 
little difficulty. Realizing this fact, the Station has in the past (and 
will continue to do so) paid special attention to the issuing of such 
publications as can better be appreciated by the average farmer. In 
connection with the publication of these results, it has been found 
best to issue bulletins of an educational character which will enable 
people better to understand the results of the different investigations 
after they are reached. A large majority of the bulletins of the 
Station have been wholly or in part embraced in such a plan. The 
reception which these bulletins have met has shown in the widest 
sense that the policy outlined above is the correct one. The system 
of press bulletins inaugurated for the same purpose, and also the 
plate matter method of distributing these articles, already described 
in previous reports, still continue to prove of great service as adjuncts,, 
to the general issues of the Station bulletins and reports. 

It must not be supposed that truly scientific work is belittled or 
neglected. Many scientific investigations have been commenced 
and concluded, and results published in regular bulletins and reports, 
but the detailed statements concerning them are not sent to the gen- 
eral mailing list throughout the State, but go to scientific exchanges, 
libraries, etc. 

The Station has often had opportunity to see the very great value 
the system of educational or popular bulletins, which it inaugurated 
some years ago. has proven to the people at large, for whom they 
were written. As the name implies, the bulletins are free from tech- 
nicalities as far as possible, and embrace subjects of practical and 
immediate value. They are written to meet the standpoint of the 
farmer who desires the subjects to be treated in a plain but compre- 
hensive way, and such as will give him the exact information he 
desires, consistent with the many conditions, local and otherwise, 
which must be considered. The appreciation of such a series of 
publications is shown by the large number of applications, not only 
from our own State, but from other states and countries, as well as 
from the letters that are received and expressions that are heard 
regarding their value. 
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Capt. C. B. Den son, Secretary Board of Public Charities of North Carolina, 

Raleigh.    Report for 1895. 
Michigan Board of Health, Lansing.    Report for 1895. 
American Museum of Natural History, New York City. Bulletin Vol. 8,1895. 

Report of President, 1895. 
Minister of Agriculture, Paris, France.    Bulletins 1895. 
Professor T. Jamieson, Aberdeen, Scotland Proceedings of Agricultural Re- 

search Association for 1895. 
Prof. J. A. Holmes, State Geologist, Chapel Hill, N. C. Underground Water 

Supplies. 
Kansas Horticultural Society, Topeka.    Report for 1895. 
Georgia Department of Agriculture, Atlanta. Publications of the Department 

for 1895. 
C. H. Nimson, Cranberry, N. C.    Sheep Industry in North Carolina. 
Kansas Board of Agriculture, Topeka, Report for 1895. Bulletin, Corn Cul- 

ture. 
Pennsylvania Department of Agriculture, Harrisburg.    Report for 1895. 
Massachusetts Board of Agriculture, Boston.    Report for 1895. 
American Berkshire Association, Springfield, 111.    Berkshire Year Book. 
Public Library, Boston, Mass.    Report for 1895. 
Dr. C. H. Herty, Athens, Ga.    Review of Work on Double Halides 
University of Iowa, Iowa City.    Laboratory Bulletin No. 4. 
O. C. Gregg, Superintendent Minnesota Farmers' Institutes, Minneapolis. 

Report for 1895. 
Schimmel & Co., New York City. Semi-Annual Report for 1895. Semi-Annual 

Report for 1896. 
New York State Board of Health, Albany.    Report for 1895. 
Board of Health, Nashville, Tenn.    Report of 1895 
Oberlin College, Oberlin, Ohio.    Bulletins 1 to 7. 
Pennsylvania Department of Agriculture, Harrisburg. Report for 1895. Bul- 

letin No. 17. 
Missouri Botanical Garden, St. Louis.    Report for 1895. 
Oregon Board of Horticulture, Salem.    Bulletin No. 9. 
Prof  C. H. Fernald. Boston, Mass.    The Crambidse of North America. 
Massachusetts Horticultural Society, Boston. Transactions of Horticultural 

Society, 1895.    Part 1, 1896. 
Prof. G. P. Foaden, Ghizih, Egypt.    Notes on Egyptian Crops. 
George Abbott, Philadelphia, Pa. Milk Legislation. Variability of Milk 

Solids. 
Dairymen and Creameries Association, Ottawa, Canada.    Report for 1895. 
Massachusetts Board of Agriculture, Boston.    Report on Gypsy Moth, 1895. 
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Dr. J. A. Lintner, State Entomologist, Albany, N. Y. Report on Injurious 
Insects. 

Missouri Horticultural Society, Jefferson City.    Report for 1895. 
Society of Natural History, Cincinnati, Ohio.    Journal for 1895. 
Prof. E. A. Smith, State Geologist, University of Alabama. Iron-making in 

Alabama.    Bulletin No. 5 of Geological Survey. 
Stillwell & Gladding, New York City. Determinations of Iron Oxides and 

Alumina in Phosphate Rock by Ammonium Acetate Method. 
W. H. Snow, High Point, N. C. Snow's Modern Barn System of Raising and 

Curing Tobacco. 
Dr. H. Leffman, Philadelphia, Pa. Water Supply of Rome. Typhoid Fever 

in Philadelphia. 
G. C. Seager, Rochester, N. Y. Meeting of American Association of Nursery- 

men, 1896. 
Department of Interior, Washington, D. C. (by courtesy of Hon. B. H. Bunn). 

Eleventh Census. Statistics of Agriculture. Vital and Social Statistics. Trans- 
portation Business. Manufacturing Industries, Parts 1 and 2. Abstracts of 
the 11th Census. Real Estate Mortgages. Mineral Industries. Crime, Pauper- 
ism and Benevolence.    Insurance Business. 

Royal Agricultural Society, London, England. Journal of Society; Vol. 6, 
Part 4; Vol. 7, Part 1. 

American Philosophical Society, Philadelphia, Pa. Proceedings of Society; 
Nos. 148, 149, 150. 151. 

Elisha Mitchell Scientific Society, Chapel Hill, N. C. Journal of the Society, 
1895. 

Thos. Sturgis, New York City.    Proceedings of New York Farmers for 1895. 

PAPERS AND JOURNALS OUTSIDE THE STATE, 1896. 

Agricultural Epitomist Indianapolis, Ind. 
Agricultural Gazette of New South Wales Sydney, Australia. 
Agricultural South Atlanta, Ga. 
American Agriculturist   New York, N. Y. 
American Dairyman   New York, N. Y. 
American Farmer Washington, D. C. 
American Grange Bulletin and Scientific Farmer Cincinnati. Ohio. 
American Swineherd Chicago, 111. 
Baltimore Sun Baltimore, Md. 
California Cultivator and Poultry Keeper Los Angeles, Cal. 
Carolina Planter Florence. S. C. 
Clover Leaf South Bend. Mich. 
Cotton Plant Columbia, S. C. 
Elgin Dairy Report   Elgin, 111. 
Farm and Dairy Ames, Towa. 
Farm and Home Springfield, Mass. 
Farm and Home Melbourne, Australia. 
Farm and Fireside Springfield, Ohio. 
Farm and Orchard Las Cruces. N. M. 
Farm, Field and Fireside Chicago, 111. 
Farm Journal Philadelphia, Pa. 
Farm Magazine   Knoxville, Tenn. 
Farmers' Advocate Burlington. Vt. 
Farmers' Advocate London, Ontario. 
Farmers' Guide Huntington, Ind. 
Farmers' Home  Dayton, Ohio. 
Farmers' Magazine Springfield. 111. 
Florida Farm and Fruit Grower ... -Jacksonville, Fla. 
Gleanings in Bee Culture Medina. Ohio. 
Grange Visitor Charlotte. Mich. 
Hoard's Dairyman Fort Atkinson, Wis. 
Home and Farm Louisville, Ky. 
Homestead _ Des Moines, Iowa. 
Horticultural Gleaner Austin, Texas. 
Hospodar   Omaha, Neb. 
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Indiana Farmer   . -Indianapolis, Ind. 
Industrial American   Lexington, Ky. 
Louisiana Planter   New Orleans, La. 
Mirror and Farmer Manchester, N. H. 
Montana Fruit Grower Missoula, Mont. 
National Dairman and Messenger   Kansas City, Mo. 
New England Florist   Boston, Mass. 
Ohio Farmer   Cleveland, Ohio. 
Oregon Agriculturist Portland. Oregon, 
Pacific Coast Dairyman . Tacoma Washington. 
Peninsula Farmer Federalsburg, Md. 
Practical Farmer Philadelphia, Pa. 
Progressive South Richmond, Va. 
Public Ledger Philadelphia, Pa. 
Southern Cultivator Atlanta  Ga. 
Southern Farmer ' New Orleans, La. 
Southern States Magazine Baltimore, Md. 
Swine Breeders' Journal _ Indianapolis, Ind. 
Tobacco Leaf   New York, N. Y. 
Trade Journal Baltimore, Md. 
Wallace Farmer Ames, Iowa. 
Weekly Times Melbourne, Australia. 
West Virginia Farm Reporter  Charleston, W. Va. 

PAPERS RECEIVED FROM INSIDE THE STATE, 1896. 

Alamance Gleaner (Graham). Free Press (Kinston). 
Asheville Citizen. Greensboro Patriot. 
Beaufort Herald. Greensboro Record. 
Bulletin North Carolina Board of Health Headlight (Goldsboro). 

(Raleigh). Henderson Gold Leaf. 
Caswell News (Yanceyville). Hendersonville Times 
Caucasian (Raleigh). Mecklenburg Times (Charlotte). 
Charlotte Democrat. Messenger and Intelligencer (Wades- 
Charlotte Observer. boro . 
Concord Standard. Monroe Enquirer. 
Concord Times. Monroe Journal. 
Davie Times (Mocksville). Morganton Herald. 
Economist-Falcon (Elizabeth City). Mt. Holly Times. 
Eastern Reflector (Greenville). North Carolina Baptist (Fayetteville). 
Elizabeth City News. North Carolina Medical Journal (Wil- 
Franklin Press mington). 
Patron and Gleaner (Lasker). Tar Heel Poultryman (Shelby). 
Press and Carolinian (Hickory). Truckers' Journal (Chadbourn). 
Progressive Age (Aurora). Union Republican (Winston). 
Progressive Farmer i Raleigh). Warrenton Record. 
Roanoke News (Weldon). Washington Progress. 
Salisbury Watchman. Washington Gazette. 
Stanly News (Albemarle). Waynesville Courier. 
Statesville Landmark. Western Sentinel (Winston). 
Southern Poultryman and Dairyman       Wilkesboro Chronicle. 

(High Point'. Wilson Mirror. 
Tarboro Southerner. Wilson Times 

THE WORK OP THE VARIOUS DIVISIONS. 

The detailed work of the various divisions can be seen by refer- 
ring to the reports of the heads of the various divisions attached 
herewith. 
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REPORT OF THE AGRICULTURIST FOR THE 
YEAR 1896. 

DR. H. B. BATTLE, Director Experiment Station. 
SIR: Since the last report to you, for 1895, the usual feeding, 

routine, and correspondence have been in progress. The digestion 
experiments in process at that time have been completed. The per- 
centages have been calculated for all eleven experiments, including 
timothy-hay, and this hay combined with cotton-seed meal in rations 
in which each succeeding ration contained more meal than the pre- 
ceding, until a wide range of ratios have been covered. The manu- 
script of the work, however, is being held for some corrections and 
to be enlarged by checking over the crabgrass-hay experiments, 
which do not lead to conclusions harmonious with our previously 
reported work. 

These experiments are as follows: 
1. Timothy hay alone.    Ratio, 1 : 26.1. 
2. Timothy hay and cotton-seed meal, fed in proportion of 16 to 1. 

Ratio, 1 : 12.4. 
3. Timothy hay and cotton-seed meal, fed in proportion of 12 to 1. 

Ratio, 1 : 9.9. 
4. Timothy ha}' and cotton-seed meal, fed in proportion of 8 to 1. 

Ratio, 1 : 7.72. 
5. Timothy hay and cotton-seed meal, fed in proportion of 4 to 1. 

Ratio, calculated, 1 : 4.8. 
6. Timothy hay and cotton seed meal, fed in proportion of 2 to 1. 
7. Timothy hay and cotton-seed meal, fed in proportion of 1 to 1. 
8. Timothy hay alone, second lot. 
9. Timothy hay and sunflower seed  meal, and the latter alone. 

Failure, sheep refuse, due doubtless to stale meal. 
10. Crab-grass hay.    Sheep Nos. 1 and 2.    These were used for all 

above digestions. 
11. Crab-grass hay.    Sheep Nos.  3 and 4.    These have been fed 

through all the above experiments as a safeguard, so that sub- 
stitution could be made if necessar}7, and to observe the com- 
parative effect of the confinement and  wearing of harness 
during the periods of collection. 

During the season of 1895—'96, we have sustained a serious failure 
of the crimson clover crop.    This was due to the exceedingly dry 
fall and unfavorable spring.    The only part of the whole crop which 
grew well, and which was very promising until the hot dry weather 



NINETEENTH ANNUAL REPORT. XXXIX 

of April, was greatly injured by that heated term, and we secured 
only a small crop of hay and a smaller one of seed following on the 
same laud. Grass land from seeding previously reported has also 
suffered severely, and one and one-fourth acres yielded only 600 
pounds of hay. This might be considered a failure, but there is a 
fine turf, and it is being grazed with a prospect of a much larger 
yield of grass than hay. Seedings of the newer economic grasses 
for the purpose of raising enough for digestion by sheep have either 
failed or gained so slow under the climatic conditions as to be dis- 
couraging. 

Seedings of rye and crimson clover have proved, in this year, to 
be safer than clover alone, though the return in a crop of rye-hay 
and clover and rye to graze does not seem of equal value to clover- 
hay or seed with the straw left to feed. The rye did help more of 
the clover to survive the heat of the sun, probably by its earlier start 
and partial protection afforded by its leaves. 

In spite of the adverse conditions which have prevailed, prickly 
comfrey (Symphytum asperrimum) as a forage plant produces growth 
enough to be cut any time during the year. Nearly as much can 
also be said of the new forage plant saccaline (Polygonum sachalinense). 
This has been tried here several times, but has not succeeded until 
last year. If on an economic basis as much growth can be secured 
as we have had to date this year from the roots set last year, a favor- 
able consideration must be given these two perennials, where winter 
annuals like crimson clover fail to give the early forage so much 
needed. 

The much advertised and talked about flat pea (Lathyrus sylvestris) 
continues to live on our grounds, but has never yet afforded a single 
satisfactory cutting, though great attention has been accorded it. 
Perhaps the Experiment Farm soils lack the proper species of soil 
microbe to grow this species of legume, though we know of few 
others which have not thrived here when once started. Corn, rye, 
beans, and the cow-pea are the stand by forage plants on which we 
must continue to depend for profitable crops. 

In the last report for 1895, mention was made of moving the 
sheep to sheds in the pasture, and that all the available room at the 
barn was needed for calves during the winter. The calves were 
born healthy and have all been raised. The cows were all bred 
again, to come in fresh in the late summer and fall, but there have 
been two cases of abortion this spring. Whether these were result- 
ing from accidental cause, or were the outcome of further spread of 
the abortive germ, is problematic. One was more likely to have 
resulted from accident than the other, but both may have been acci- 
dental. Among the sheep there has been some mortality. One 
horned-dorset ewe, one Shropshire ewe, and two or three natives have 
died—one from injury by dogs. This is not likely to occur again 
soon, because of mortality among roving dogs, induced by this attack. 
The sheep have bred early, and all but two or three lambs were 
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raised. Thus far the rivalry between breeds has been between the 
merino and dorset. The advantage was with the dorset at first, but 
has changed to the other breed, and promises to so continue. The 
Shropshire ram pined during the winter and spring, and proved 
useless. He was killed June 5th, and given to the poultry division 
for chicken feed. The southdowns purchased last (in the fall of 1895) 
are doing well. One lamb was lost from service before the ewes 
came. The trio purchased and the lamb saved are among the finest 
specimens of sheep we have. The ram is especially a fine one. 
Several lambs have been sold at satisfactory prices. 

Permanent improvements have been, a new pasture fence on two 
sides of the six acre pasture, and fencing enough for three sides of 
one-and-a quarter acres at the southwest corner of the farm. 

A deep tile-drain for each of three plats has also been laid, and a 
main leading off north to a water-course, with one other principal 
branch in the five-acre field. Total length of this system of drains, 
1,586 feet.    Another drain has been laid south to the Hillsboro road. 

During the winter and spring several articles have been prepared 
for the report of the State Dairymen's Association, and as Chairman 
of a Publication Committee, that report was prepared and printed, 
after raising the funds with which to defray expenses of publication. 

Beside the above work, outside of the usual duties as Agriculturist 
to the Station, an agricultural column has been edited in the Bibli- 
cal Recorder, a state denominational paper of high standing, and 
through the medium of which it is expected some considerable 
advantage to the stock interests of the state can be effected. There 
is a lamentable lack of appreciation of what constitutes value in 
breeding stock, and of the value of good stock on farms generally. 
Some counter efforts, such as the above, must be made to reach this 
outside of the Station, in order that the best work in this line may 
begin to be appreciated. 

The routine work with the dairy stock has been continued during 
the year, and the year's record will be presented as soon after com- 
pletion as possible. The exceedingly dry and hot midsummer 
weather affected yields from cows, and probably retarded growths of 
calves, as well as doing harm to the sheep, which are not well shaded 
for such weather. 

During the last half of the year the Agriculturist has been with 
the Commissioner of Agriculture during four trips, and assisted in 
holding nine Farmers' Institutes. 

Some preparation was made to conduct the work of a dairy con- 
test at the State Fair, but neither the State Dairy Association nor 
the State Agricultural Society took any further steps than the offer 
of liberal prizes by the former; hence the effort toward advance was 
allowed to fail for lack of interest. A local dairymen's association 
has been formed in Raleigh, in which the Agriculturist has been a 
member, and which seems to reflect the feeling in the state in regard 
to the dairy industry.    For the few who are in the dairy industry 
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on a small scale, it pays, but efforts toward increasing, or inducing 
farmers generally to go into it, are looked upon with a jealous eye. 
We meet this on the part of such farmers who know from experience 
around the towns, and incredulity outside of that small circle. Back- 
ing this apparent feeling is a lack of capital in the hands of farmers 
with which to make new moves whenever they desire to bestir them- 
selves in the lines we point out. 

The tile-drains put in during the spring, already referred to, re- 
spond to rainfall as indicated whenever the fall in any given storm 
approaches one inch. No particular effect of that work was expected 
on the crop this season and none has been traced. This tile-drain, 
with hillside ditches put in on the northeast slope, outside of the old 
board fence on the Fair Ground land, and our interior pasture fence 
are the main permanent improvements of the year. 

The stock on hand November 30th consists of one driving horse, 
two mules, fourteen cows, two yearling steers (raised here), six year- 
ling heifers, three cow calves, and one bull calf; one cow, not owned 
by the Station, which has been here nearly three years, and would 
have been returned to owner but for the misfortune of losing one- 
fourth of udder, and is now for sale, not being desirable to keep in 
town with this blemish. One of the yearling heifers from this cow 
has been registered as Polly K 3d, No. 115,796, A. J. C. C. 

Sheep on hand.—Merinos: One ram, two ewes (original purchase), 
one grade ewe. Horned-dorset: One ram, one ewe (original pur- 
chase). Southdowns: One ram, one ewe (original purchase). Shrop- 
shire: One ram of recent purchase, one ewe (original purchase. Four 
so-called native wethers used in digesting experiments. Forty-three 
so-called native ewes for breeding grade spring lambs. These last 
are in four flocks of 11, 11, 11 and 10, and with the above make 
flocks of 12, 14, 14 and 15. 

Swine on hand.—Eight pigs, Poland China farrowed, and seven 
pigs, Poland China farrowed. 

The swine were purchased to begin experiments on the feeding 
value of separated and buttermilk, and to gather some facts as to 
the cost of pig-pork. 

From the sheep we hope to gather some data worth reporting in 
1897. Thus far the losses have led the sales, and the wool has not 
been worth as much as the food consumed. 

The dairy herd has been well maintained and without loss, except 
the bull, Stillwater. He was brought out of his stall August 28th, 
suffering from injury to gambrel joints, and no one knew how or 
when it was done. He continued to lose ground, in spite of what 
could be done for him, and was finally killed and used for chicken 
ford by the poultry division. 

In connection with maintaining the stock, some field experiments 
might well be made with some of the forage crops which from time 
to time have been favorably reported.    With too small an area to 
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risk a loss on such crops, we are compelled to grow corn and to use 
the silo as safeguards. We would like to grow other crops on a scale 
large enough to prove their value and subject ea-h to animal diges- 
tion, one which proved successful. Then a practical experiment 
could well be undertaken for each on fattening, production of milk, 
or growing young stock, which must be in the line we must proceed, 
if we would open the way for many cropping farmers to diversify 
their work and raise more stock for the improvement of their lands 
and their own material welfare. 

Appended will be found the summary of milk and butter and 
butter production of the Station herd for years 1895 and 1896: 
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REPORT OF THE FIRST ASSISTANT CHEMIST, FOR 
THE YEAR 1896. 

DR. H. B. BATTLE, Director. 
DEAR SIR: I present herewith a brief summary of the work done 

in the chemical division of the Experiment Station since January, 
1896, together with a statement of the work in progress and that out- 
lined for the future. The following statement shows the analytical 
work done during the year: 

Commercial fertilizer :  421 
Fertilizing material  1 
Ashes  14 
Marls  15 
Soils  2 
Cotton-seed hull ashes  1 
Agricultural lime  1 
Tobacco dust  1 
Tobacco stems  1 
Cotton-seed meal  1 
Fossil coral  1 
Wheat bran    1 
Insecticide for tobacco  1 
Reporter's phosphoric acid samples (for A. O. A. C.)  3 
Reporter's nitrogen samples (for A. O. A. C.)  3 
Health waters  100 
Mineral waters  55 
Boiler waters    2 
Dye water  1 
Water residue  1 
Feeding stuffs  9 
Feeding stuffs analyzed in connection with digestion experiments.- 55 
Ores (assay for gold and silver)  2 
Ores, mineral, and rocks identified and values reported  85 

Total 767 

Analyses in connection with Horticultural Society work at Southern 
Pines: 

In addition to the above analyses, the following have been made 
in the laboratory in connection with experiments at Southern Pines. 
Many of these samples have required much time and care in drying 
and properly preparing for analyses. Only the work on the fertilizer 
samples is now complete. Considerable time will be required to 
finish the analyses of the various other materials. About two-thirds 
of them have been finished.    The samples are: 

Fertilizers and fertilizing materials  25 
Irish potato tubers, tops, etc   45 
Grape vines, leaves, etc  144 
Sweet potato tubers, vines, etc   62 

Carried forward  276 
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Brought forward    276 
Cucumbers, vines, etc    3 
Tomatoes and vines    2 
Cabbage  3 
Beans _   20 
Strawberry vines    29 
Corn and corn cobs    40 

Total  375 

Besides the laboratory work recorded, one worker of this division, 
Mr. C. B. Williams, has spent a large amount of time at Southern 
Pines fertilizing the various crops, collecting samples for analysis, 
arranging experiments to test the fixative power of this sandy soil 
for different fertilizing constituents, etc. 

Study of Methods of Analysis.—This division has taken part this 
year in the study of methods for determining phosphoric acid and 
nitrogen for the Association of Official Agricultural Chemists. We 
have not done as much this year in this line as in previous years; 
that is, we have not undertaken to co operate on so many subjects, 
on account of the large amount of other work on hand. These 
methods mean a great deal to our work, and we feel that it is far 
better to undertake the work on one or two subjects and do it well, 
than to attempt to cover more ground in an imperfect way. We shall 
ask that this plan be followed in the future in regard to the associa- 
tion work. 

Besides this co-operation, we have concentrated all the time at our 
disposal, after attending to regular duties, to the study of a method 
for the estimation of certain substances in foods and feeding stuffs. 
The feeding problem is one of the most important subjects with 
which experiment stations have to deal, and nothing is more needed 
in the solution of this problem than a more thorough knowledge of 
the classes of substances comprising the materials we feed. We feel 
that time is well spent in such a study. 

Digestion Experiments.—The analytical work for the ten or more 
digestion experiments made last fall and this spring has been com- 
pleted and the results worked out. More work in this line is con- 
templated. 

Farmers1 Institutes.—This division has been called upon for a lim- 
ited amount of farmers' institute duty, which has been performed 
when possible to leave the regular work. 

Equipment.—Some improvements have been made in the laboratory 
and its equipment during the past summer. With the completion 
of the addition to the Agricultural Building, we will be better able 
to separate our work than heretofore by reason of the additional 
space which the laboratory will then possess. 

I desire to say, in conclusion, that each member of the division is 
due corresponding credit for the work accomplished. 

Respectfully submitted, 
B. W. KILGORE, 

First Assistant Chemist. 
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REPORT OF  THE   BOTANIST  AND   ENTOMOLOGIST, 
FOR THE YEAR 1896. 

DR. H. B. BATTLE, Director. 
DEAR SIR: I beg leave to submit the following account of work 

undertaken and accomplished by the Botanical and Entomological 
Divisions of the Station during the calendar year of 1896: 

Special No. 33—Spraying Calendar. 
Special No. 127—Parasites of Domestic Animals. 
Special No. 128—Pests of Grain Crops. 
Special No. 131—Parasites of Poultry. 
Special No. 132 (Part)—Pests of Garden Crops. 
The following publications are partly completed, and can be made 

ready for early publication : 
(a) The Tobacco Leaf-miner. 
(b) Some New Forage Plants. 
(c) Recent Advances in Methods for Combating Fungous Diseases. 
(d) The Official Method of Testing Seed. 
(e) Scale Insects and Their Treatment. 
Besides the above Station publications, the undersigned has con- 

tributed papers on economic botany and entomology to the Proceed- 
ings of the State Horticultural Society, to the Proceedings of the 
American Association of Experiment Stations (3 papers), and to 
several agricultural papers. 

The year has been signalized by the appearance in our State of 
two of the worst and most destructive insect pests known to science. 
These are the San Jose scale (which attacks the peach, plum, pear, 
and other fruit trees), and the tobacco leaf-miner (which mines and 
destroys the market value of growing tobacco leaves). The scale is 
an enemy of deciduous fruits, long known and greatly dreaded in 
California, where it has damaged orchards to the extent of millions 
of dollars. It is now known that this pest was introduced into this 
side of the continent about six years ago by the large nursery firms 
in New Jersey, and by them scattered broadcast over the land with 
the stock they sent out. It now infests every State along the Atlan- 
tic seaboard, from Massachusetts to Florida. It has been found by 
me in three widely separated localities in North Carolina, and very 
likely exists elsewhere. In two of these localities the Station has 
caused all infested trees to be destroyed. In the third locality, the 
infestation is too extensive for such a drastic measure. The Station 
has procured a supply of insecticides, and has already treated a por- 
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tion of the infested area with a view of furnishing an object lesson 
to the neighboring fruit-growers. It is hoped that by this means the 
pest may be kept under control if it cannot be eradicated. The 
Entomologist of the Station, from his knowledge of the nature of 
the insect and its behaviour in other infested States, believes that 
this insect can be exterminated within the State only by a systematic 
warfare directed by a careful authority and backed by a State law. 
To free our State from this destructive pest we would have not only 
to exterminate every trace of the scale within the State, but also 
take efficient measures for preventing further importations from 
without. This latter is a very important matter. Our State is 
receiving immigration from the fruit-growing section of the North. 
These men naturally send North for their nursery stock, and in this 
way this, and other pests nearly as dangerous, are liable to be intro- 
duced afresh any day. At the request of the State Horticultural 
Society, the Entomologist has prepared a draft of a law intended to 
supply an efficient means for stamping out such pests and keeping 
them out thereafter. A copy of the law is hereto annexed. [See 
page xxx.] Your attention and that of the State Board of Agri- 
culture is earnestly requested to this matter, which is one of vast 
moment to the present and future of the horticulture and agricul- 
ture of the State. Half-way measures will not do, and leaving the 
matter alone is suicidal. By proper methods under the direct super- 
vision of a competent central authority, we can, at the expense of a 
comparatively triflng sum, prevent future losses which will otherwise 
amount in the aggregate to many millions of dollars. I would sug- 
gest that a resolution by the Board of Agriculture, asking the State 
Legislature to pass a law such as I have outlined, would greatly help 
to secure the same. 

It appears that scarcely less dangerous than the San Jose scale is 
the new tobacco insect pest, discovered by the Station, infesting to- 
bacco plantations in the eastern part of the State. This insect is a 
native one, which has for an indefinite period infested the homely 
native weed called bull or horse-nettle, and by botanists Solanum 
Carolinense. This weed is common only on very dry, sandy soil, 
and exists abundantly only in our eastern counties. During the last 
few years the farmers of that section have begun to grow tobacco. 
The tobacco plant and the above-named weed belong to the same 
natural plant family, and are, in fact, naturally closely related. The 
insect was not long in discovering that the luxuriantly growing 
tobacco offers better food than the coarse weed, and much more of it. 
The result is an enormous acceleration of the normal increase of 
the insect and very great injuring of tobacco fields in two or three 
townships of the county in which the insect appeared. It was in 
precisely this way that the Colorado potato beetle about thirty years 
ago abandoned its former food plant—a weed very much like our 
bull nettle—and attacked the more abundant and juicy potato vine. 
In Paris green we have found a cheap and very efficient remedy for 
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the potato beetle, but no such remedies will avail us against this 
new pest of tobacco. This insect mines the leaf between the upper 
and lower epidermis, eating away the green matter but leaving the 
outside skin intact. This covering suffices to protect the worm 
within from any liquid or powder, and we must therefore attack the 
pest by indirect methods, and be aided in this by the coercive power 
of the State. The insect lives during the winter in the stumps of 
tobacco plants left in the field, and in the leaves and roots of the 
weed Solanum Carolinense. 

I feel very much gratified that the agitation, begun by this Station 
in 1888, for better seeds and efficient control of the quality of seed 
sold in the market, has at last borne fruit. At the recent meeting 
of the Association of American Agricultural Experiment Stations 
two committees were appointed to prepare a uniform method, to be 
officially sanctioned by the Association, for testing seeds in all the 
Stations. The Botanist of this Station was made a member of both 
these committees. The rules have been prepared and a model form 
of apparatus devised, and is now being constructed at the expense 
of the United States Department of Agriculture. There is now no 
reason why our farmers should not be able to buy seeds of guaran- 
teed quality, such as European farmers have been accustomed to 
purchase for more than a dozen years. 

Very respectfully, GERALD MCCARTHY, 
Botanist and Entomologist. 
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REPORT OF THE HORTICULTURIST, FOR THE YEAR 
1896. 

DR. H. B. BATTLE, Director: 

I beg leave herewith to present a statement of the operations of 
the Horticultural Department of the Station for the past season. 
The inception of the work at Southern Pines, and the necessity for 
the permanent transfer of my assistant, Mr. Rhodes, to that point, 
necesarily put a stop to much work at the Station grounds here. 
The growing of the grapes under glass was left for the summer in 
charge of Mr. Curran, a student of the college, who succeeded in 
producing a fine crop. The tomato experiment in the open ground 
was a failure because of the intense heat and dry weather, and no 
experimental work was attempted. We are just getting the grapery 
to the point where we can use it for the production of cross-bred 
seedlings, having a vine or two of Munson's best native seedlings in 
the house which will give fruit next summer, and it is hoped that 
some cross-fertilization can be made. 

The erection of the new green-house structures at the college will 
give me an opportunity for conducting experimental work there, 
and I have inaugurated work with the forcing of strawberries under 
glass, and also tomatoes. This is in the line of developing the cul- 
ture under glass of such things as promise to be profitable to our 
growers when properly undertaken, and will be the subject of bulle- 
tins in the near future. 

The work of development of a strain of sweet corn on which I 
have been engaged for the past six years is approaching success, and 
we have at the Southern Pines grounds grown this year a lot of this 
corn that seems to be nearly fixed in character, and some of which 
I hope to place in the hands of careful growers for test the coming 
spring. The work on bulbs for florists' use will be continued at 
Southern Pines, and it is believed that the sandy soil there will result 
in the development of better bulbs than we have yet produced. 
With the completion of our frames at the college, I hope to take up 
a series of experiments to demonstrate the use of a simple glass sash 
in the winter cultivation of various crops that will enable our growers 
to produce at an earlier date than they have ever done. These will 
include not only the culture of lettuce as now practiced, but also the 
radish, beet, and early carrot, and a few other things. I consider the 
development of culture under glass as the most important thing that 
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can be brought to the attention of our growers. I am glad to say 
that the efforts that I have made to induce some of the truckers to 
attempt winter culture with glass, instead of cloth as they have been 
doing, are producing some fruit—one grower near Washington hav- 
ing this fall planted over an acre under glass in lettuce. When 
once they get to growing plants with the aid of glass they will never 
return to the poor substitute of plant cloth. 

I would recommend that a hot water pipe line be extended into 
the grapery at the Station, so that we can protect the vines in start- 
ing from sudden frosts. I would also recommend that the glass 
sashes now at the Station farm be transferred to the new garden to 
be arranged at the college, and all the frames be gotten together so 
as to give me full space for experimental work. This will give me 
in all about fifty sashes for work there. 

Respectfully submitted, W. F. MASSEY, 
Horticulturist. 
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REPORT OF THE POULTRY  MANAGER, FOR THE 
YEAR 1896. 

DR. H. B. BATTLE, Director. 

DEAR SIR: The work on the poultry houses, fences, etc., was com- 
pleted in January, 1896, and the fowls were mated January 11th. 
No records were begun until February 1st. 

The main objects in view for this past season have been—1st, to 
interest the general public, by mating different breeds of pure-bred 
cocks to the ordinary barnyard fowls, by showing the progeny to the 
numerous visitors, by exhibiting at fairs, and by publishing inter- 
esting facts in bulletins. 2d, to note the effects of different feeds on 
different lots of young chicks, the production of eggs, the general 
health and condition of old fowls fed and treated differently. 3d, 
the management of artificial incubation and breeding, treatment of 
diseases, etc., and to pay particular attention to visitors who are in- 
clined to give the business a trial. 

The results have been very gratifying. Our yards have been vis- 
ited by hundreds of people from different states. The local farming 
class has taken quite an interest in the division—in fact, far more 
than I anticipated—and I have paid special attention to them. There 
are no less than twenty-five farmers, to my knowledge, in Wake 
county who last spring purchased from different breeders in the 
state pure-bred cocks to mate to their common hens. Those who 
have reported results are greatly pleased, and all say they are done 
with the common flocks. 

To give an idea as to the growth of the industry in our immediate 
vicinity during the past year, I will say there were forty-two local 
exhibitors in the poultry department of the late State Fair; twice as 
many as all exhibitors at any previous State Fair. The largest num- 
ber of fowls ever shown at a State Fair previous to 1896 was 690. 
This year there were from this state alone 1,492, not including the 
Station's exhibit of 65. Competition in this department previous to 
this year has been open to the world, and always at least one-half 
the fowls shown were from other states, making the gain for 1896 
over 300 per cent. Several yards in different portions of the state 
have been erected from plans sent out by us, and from notes taken 
by visitors who came to Raleigh especially to see the poultry divis- 
ion. The principal one were twelve houses and yards, by S. W. 
Thomas, Southern Pines, whose plant covers two acres.    C. C. Wil- 
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liams, of Redland, Davie county, has six yards; twelve houses have 
been erected in Raleigh, and fourteen more will be built before Feb- 
ruary 1st by Messrs. Johnson & Murray. Several houses at Louis- 
burg are already built, two at Wilmington, four at Rodanthe, and 
several in other portions of the state. During the year L. B. Holt, 
at Graham, N. C, has invested in stock and houses nearly two thou- 
sand dollars. 

Strict attention has been paid to hatching by artificial incubation, 
for in that lies all the financial success in connection with raising 
poultry for market. There is much to learn in hatching and rear- 
ing poultry artificially, which can only be learned by experience, i. e., 
the conditions in North Carolina are far different than in New York 
or Texas, therefore it is of importance that this portion should in 
future receive great care, and under suitable conditions. The main 
issue in managing successfully the incubators is in properly apply- 
ing moisture, and this has been my special effort this season. 

Not having sufficient brooder hou^e room we have not been able 
to carry out fully experiments as intended last spring in raising 
chicks artificially. In this I wish to make special effort, with in- 
creased facilities, next season. 

Our success with the fowls has been very satisfactory, except with 
turkeys. Not having the proper range for them, the death rate in 
young has been large. That, in addition to the old hens being stolen 
from their nests, has discouraged me; and in view of the fact that 
the Rhode Island Station has done so much with them, we hardly 
think it of enough importance to continue at present under the ex- 
isting circumstances. 

Experiments as to what age it is possible to have pullets laying 
were very successful, as follows: April 26th, 12 pullets were yarded 
of differet breeds, and fed and cared for in the best manner, with the 
following results: Brown leghorn pullets began laying when 3 
months, 24 days old; others (different breeds) began laying when 4 
months,8 days; 4 months, 10 days; 4 months, 16days; and 5 months, 
3 days old. Other pullets, same breeds, allowed to receive ordinary 
attention only, did not begin to lay until from six to seven and one- 
half months old. One of many questions asked in all poultry papers 
is, "How long after the cock is placed with hen until the eggs are 
fertile, and how long after the cock is removed will eggs remain fer- 
tile?" The experiments made on that line, and the results secured, 
seem to be of importance to all, especially to those making the sale 
of fine eggs a specialty. The experiments heretofore mentioned have 
been made more especially for the average farmer or market poulterer. 
The following experiment designed for fanciers will prove of interest. 
It might be added here that there are in North Carolina, to my cer- 
tain knowledge, 186 breeders of fancy fowls, i. e. standard breeds. 
1. What feed is best to give during the moulting periods, when such 
fowls are intended for shows held during winter, especially to pro- 
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duce brilliant plumage, and to keep them in health and condition 
while they are confined in coops for such purpose? 2. What feed is 
best to hasten them through their moult, so as to have them in con- 
dition for early fall fairs? 

Our experiments with diseases have not been so full, on account 
of the splendid health of our flocks, as we have lost from death dur- 
ing the year only eleven fowls. Next season we hope to give much 
attention to this special work, not having sick fowls from our own 
flocks, but by getting them from other parties—being, of course, care- 
ful not to introduce any contagious diseases here. 

Some time since a circular letter was sent to all state breeders, and 
to other large breeders, asking what they considered of most im- 
portance for our work for another season. Most of the replies included 
the following lines of work: A test, to run at least two seasons, to 
ascertain the cost of production of two yards of fowls of same breed, 
confined in yards and allowed free range, noting, of course, health 
and condition. Also two yards same variety, fed differently, to note 
results. Also experiments with the incubator and brooder chicks. 
Another, and especially recommended by breeders and editors, is to 
feed for two seasons and to be able to say, " What is a balanced ration 
for hens?" Another, to try by actual shipment to ascertain what 
pure breeds in this climate will produce the best market chicks, so 
that breeders may dispose of to the markets all culls, keeping, of 
course, the finer chicks to be sold for fancy breeding. The foregoing 
are the principal topics that will receive attention, but other subjects 
for work constantly arise and will receive attention in the future. 

F. E. HEGE, 
Poultry Manager. 
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NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION 

IN ACCOUNT WITH 

THE UNITED STATES APPROPRIATION. 

1896. Dr. 
To receipts from the Treasurer of the United States 

as per appropriations for the year ending June 
30, 1896, under Act of Congress approved March 
2,1887  $15,000 00 

Or. 
June 30.  By salaries  $5,333 17 

labor  1,095 50 
publications  3,593 28 
postage and stationery  654 07 
freight and express  305 36 
heat, light and water  332 01 
chemical supplies  315 52 
seeds, plants, and sundry supplies  395 85 
fertilizers  42 65 
feeding stuff  629 74 
library  281 88 
tools, implements, and machinery  282 36 
furniture and fixtures  124 00 
scientific apparatus  132 47 
livestock  107 00 
travelling expenses  429 21 
contingent expenses  259 43 
building and repairs  686 50 

Total    $15,000 00 

The undersigned, duly appointed Auditor for the State Board of Control* 
hereby certifies that the above items of expenditures, made by the North Caro- 
lina Agricultural Experiment Station for the fiscal year ending June 30, 1896, 
are made up from the books of the Auditor of the Board and of the Treasurer 
of the State of North Carolina (Treasurer of the North Carolina Agricultural 
Experiment Station), and that the receipts from the Treasurer of the United 
States for the year named were $15,000, and the disbursements $15,000, for all 
which proper vouchers are on file in the office of the Treasurer above named. 

(Signed) T. K. BRUNER, Auditor. 
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APPENDIX. 

THE OPINIONS OF NEARLY ONE THOUSAND NORTH CAROLINA FARMERS, REPRE- 
SENTING 95 COUNTIES, IN REGARD TO THE WORK OF THE N. C. AGRICULTURAL 
EXPERIMENT STATION. 

Alamance County.—W. B. York : I get much information from your publica- 
tions. J. R. Adams, Secretary Alliance: We return thanks for " Diseases of 
the Horse " ; we think it a great book. G. W. Pettigrew and J. W. Lea : We 
wish you great success in the great work. James Newlin, Jr : I am very much 
interested in your publications and read everything I see from the Station. J. 
C. Whitesell: I think the publications are a benefit to me. S. J. Hadley: Some 
of your publications are quite interesting and instructive. C. J. Greeson : I do 
not wish to miss a single copy of your publications. James W. Somers : I find 
a great many subjects of much interest treated in your publications. Lafayette 
Holt: I am highly pleased with the publications. Mrs Mary White : I read all 
of your bulletins with a great deal of pleasure. C W. Hunt: I am pleased with 
the plan you have adopted, and I think it decidedly the best way you can go 
about getting the Station and its work before the people, and nothing is better 
read by our country citizens than their home publications. L. Banks Holt: I 
read the bulletins with interest and get good information from the same. Miss 
Lizzie Barrow: All the different bulletins are highly appreciated W. E. Hay: 
I enjoy reading the bulletins. J. D. Bason : I take this opportunity of express- 
ing my appreciation of the bulletins A B Tate: I like the poultry bulletin 
very much, and will be glad to get all bulletins issued, L. Banks Holt: Please 
send me another bulletin. Some one has carried mine away. It is such a good 
one that I want to place it among my books, etc. J. W. Somers : I want every 
one of them. 

Alexander County.—W. W. Fry: I am very thankful for the opportunity of 
receiving your publications. J. W. Alexander : I get a great deal of informa- 
tion from your publications that I could not get otherwise. W. W. Gryder: 
We certainly want bulletins and kindly ask you to place our names on your 
mailing list. W. J. Davis: I think there is useful information contained in 
your bulletins. 

Alleghany County. —Eugene Transou : I find the publications you have sent me 
have been a great benefit to me. M. H. Cox: There is great benefit to be de- 
rived from the study of the bulletin. 

Anson County.—L. T. Carter: Every bulletin contains good lessons for a 
farmer ; I am delighted with them. J. A. Kendall: I get a great deal of infor- 
mation from the bulletins. N. E. Howard, Secretary Alliance : In my opinion 
it will be of great benefit to the farmers. T. C. Cox: I cannot do without the 
bulletins Miss Julia Rowland : I think your bulletins will be of great benefit 
to me.    M. J. Martin ; I think they are a good help to farmers. 

Ashe County.—John Dent: I think your publication on the " Diseaes of the 
Horse" a book of great value to farmers; your bulletin on "Trucking in the 
South" is very good, even for this mountain country. J. Eller : Your publica- 
tions are full of useful information and are welcome visitors. E. C. Severt: 
Your publication on the " Diseases of the Horse" is worth the attention of any 
farmer who owns a horse, and I think that the Station has done a great work 
for the farmers by publishing and placing this work in their reach. John M. 
Black: They are highly appreciated by me and my family. Your bulletins are 
always thankfully received. 
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Beaufort County'.—George Collins : Your bulletins are very enlightening and 
useful. F. J. Cahoon : I deem it a valuable publication. George Collins : I prize 
your bulletins very much. I. T. Bishop : I enjoy reading your publications very 
much. T. L. Jackson : I consider it the best work on the " Diseases of the 
Horse " I have ever read. J. Hulse : I have been very much interested in your 
publications, and have been benefited by them, I think. H. A. Latham: I 
think the plan a good one ; I have published all matter received ; many of my 
readers are interested in your publications John R. Rowe: 1 think they are 
valuable R W. Wharton: I have seen the book on the "Diseases of the 
Horse " and examined it with some care ; I consider it very valuable Alonzo 
Sparrow: I eagerly read everything pertaining to farming. C C Williams: 
Please send me the bulletins, as I am more than anxious for them John T. Gay- 
lord : We think the bulletins very instructive. M. B. Wilkinson : I read them 
and they are a great help to me. J. L. Butt: I am well pleased with the bulle- 
tins you have been sending me W. B. Rodman: I am largely interested in 
agriculture. I find your publications of great value to me. and gain much val- 
uable information. I have in the past three years, by intelligent application of 
the information gained from your department, raised the average of mine and 
my tenants' crops from 600 lbs of seed cotton to 800 lbs per acre, and my own 
crop from 700 lbs. to 1200 lbs. My corn crop from 15 bushels to 25 bushels per 
acre. Washington Progress: The North Carolina Agricultural Experiment Sta- 
tion is doing splendid work for the farmers in keeping them reliably posted 
monthly in the latest and most important matters relating to their calling. Also 
in introducing new varieties of seed and plants, and occasionally making spe- 
cial effort toward the more general cultivation of known and approved varieties 
not in general use. 

Bertie County.—E. E. Etheridge : I appreciate exceedingly the good work you 
are doing for us farmers. Dr. W. R. Capehart: The average farmer loses much 
stock for want of such information as he can, if he will, gather from "Dis- 
eases of the Horse." A. J. Cobb : I have greatly enjoyed your publications. I 
feel that I have been greatly benefitted by perusing them. Geo. H. Barnes : I 
appreciate the work the Station is doing for the farmers. E. S. Daile : I appre- 
ciate your publications. W. J. Capehart: Your bulletins are far more valua- 
ble than formerly. W. H. Penland : Your bulletin on Forage Grasses, and Hay- 
making is very fine and valuable. M. J. Rayner: It contains valuable informa- 
tion. A. J. M. Perry: I have a great interest in the work of the N. C. Experi- 
ment Station, and think it a great work. William Breese : I know that your 
bulletins have made me money. 

Bladen County.—J. W. Spaulding : I am well pleased with the Station bulle- 
tins. C. G. Dunn : I prize the publications highly for the valuable information 
they contain. The last one came right at the time when I needed the informa- 
tion it contained. Rev. James Kelly : I read and appreciate your literature and 
file your bulletins for future reference. A. M. McNeill: I am always glad to 
receive your publications. J. S. DeVane : I am very much pleased with your 
publications. It is a great help to the farmer. William C. Whitfield : I always 
like to read your publications. A. J. Bordeaux : We appreciate the book on 
"Diseases on the Horse " and consider it a book that all horse-owners ought to 
have. Hiram Vickers : We appreciate it very much. Mrs. Ellen P. Guion : You 
are doing a good work for our people, and I wish to share the benefit of the in- 
formation. Phillip Ward: Please send me the bulletins; I appreciate them 
very much. F. M. Marshburn : I am interested in farming and want all the in- 
formation I can get. C. W. Williams: Have been pleased to get them. 
Thanks for sending them. 

Brunswick County —J. C. Rowell: I am very much pleased with your publi- 
cations. Stevens and Farrell: The efforts of your Experiment Station we are 
in hearty sympathy with, and shall be glad to aid it all we can. T. J. Wescott: 
I received Bulletin No. 112, which I appreciate highly. It came just at the time 
when I especially needed the information it contained. I am trying to fix to try 
trucking this fall on a very small scale, and I find "Trucking in the South" a 
wonderful help to me. Southport Leader: The North Carolina Agricultural 
Experiment Station in its Bulletin No. 73 on the best agricultural grasses, has 
really prepared a book, not a bulletin, of both interest and value, not alone to 
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the farmer but to any reader who will give it a careful study. It is a matter of 
importance to the agriculturist, to the stockman and to the trade generally, 
that attention should be directed to the cultivation of so important a commod- 
ity. R. D. Willard: I appreciate them very much, as they contain so much 
useful knowledge that every farmer should have. 

Buncombe County.—J. C. Cowan: I received the bulletin on grasses, and am 
well pleased with it. N. Plamandon: I am trying to do what your bulletins 
tell me. I also tell all my neighbors the good things in it. I save them all and 
bind them for future use. William L. Kimmell: Bulletin No. 92 is not only 
very interesting but a very opportune number, and valuable specially to the 
whole rural population, the most of whom are not much given to providing 
themselves with text-books upon either agriculture, horticulture, or any other 
culture; to many of these Number 92 will come with the pleasure corres- 
ponding with that of an invitation to a free treat, and both they and oth- 
ers, always provided with the best books of the day, will find, I am sure, 
much pleasure and profit in the subjects contained in the bulletin. S. F. Ven- 
able: All I have seen from the Station have been very valuable, and by their 
help I am getting quite skilled in compounding and saving, by the knowledge 
gained, at least ftlO per ton in original cost of fertilizer. John E. Rheim : I am 
very much interested in the bulletins furnished by you. Otto Kirstein : Please 
continue sending bulletins as they are very useful to me. A. H. & C. E. Ly- 
man : We value the bulletins, and prefer to pay for them if desired. T. L Sut- 
ton : I find your bulletins very valuable. W. F. Randolph: I greatly appreci- 
ate the bulletins. N. Plamandon: I find your bulletins very valuable. The 
copy on "Weeds and Insects," and No. 88, on '• Growing Celery and Onions," 
and notes on Horticultural work for 1892, are valuable. I would rather pay for 
it than not receive it. It is a pity every farmer cannot get it. E. D. Heine- 
man : I am a firm believer in yours and your colleagues work. I, for one, have 
benefited by it to no small extent The North Carolina mountain farmer wants 
education badly in the use of manure and good fertilizers, etc. Anything you 
can do in this line will be a boon to him and the community at large Perhaps 
you will not get your reward in this world. William E. Breece: I believe the 
bulletins are calculated to do much good, and the only trouble in the way is 
getting the people to read them. They are educational in more than one way. 
Asheville ( itizen (extract from an article describing a model farm): The owner 
of this model farm sets great store by the work of the North Carolina Agricul- 
tural Experiment Station, and knows by experience that if the farmers will 
study its work they are bound to profit by it. This farm is a striking object 
lesson. There is no experiment about it, and when all tillers of the soil farm as 
this owner has farmed, Western North Carolina will indeed be the garden spot 
of the country. John M. Ledford: I am well pleased with it. S. F. Venable: 
Your papers have been much desired by me, and will be read with much eager- 
ness. W. Etner: I find that they give a great amount of useful information. 
B. S. Tipton: I received a bulletin, "The Agricultural Grasses," about three 
years ago, which has been indeed very profitable to me. I am now only too 
glad to know that other reports of your valuable Station can be had. Herbert 
L. Steele : I have on more than one occasion received much valuable information 
from the Station. Solon L. Hough : I am still reading No. 64, and regard it as 
a highly valuable work. J. P. Kerr: You have sent out a bulletin that will be 
of great value to poultry-breeders, for market and fancy alike, and from same 
(while at Alamance) we sold almost all our Wyandottes. T. L. Brown: It is 
first-class and will do lots of good. C. E. Moody: I am farming somewhat and 
often refer to your bulletins, and like to get all the information I can in a per- 
manent and concise form. L. B. McBrayer: The bulletins are very useful to 
me. S. F. Venable: I owe many thanks to the Experiment Station for the val- 
uable and interesting amount of information that I have received from it in the 
short time my name has been on the mailing list. 

Burke County.—T. W. Drury: From what I have seen of the book on "Dis- 
eases of the Horse," I think its use in isolated districts, and more especially in 
the western part of the State cannot be overestimated. A. Dobson : Bulletin 
No. 79 gave me more information about my business than anything I ever read 
in my life.    Joshua Gibbs : The more I read your bulletins the more interested 
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I become. H. A. Adams: I highly appreciate the bulletins you send me, and 
hope you will continue my name upon your list. E. Vinxy: Much obliged to 
you for your kindness in sending such valuable books as we find the precious 
bulletins. W. E. Erwin: Many thanks for a copy of bulletin entitled "Agri- 
cultural Suggestions to the Waldensians " The thought was a happy one, and 
the matter was just what was needed by these interesting people. I am sure 
it will result in much good to the colonist. I will say that I regard your plan 
of plate matter a most excellent one, and would by all means advise its contin- 
uance. The matters treated of cover a wide range, and I know of no better 
method of disseminating valuable information among our farmers and fruit- 
growers. If persisted in, the plan is bound to tell in the adoption of a more in- 
telligent system of agriculture throughout the State. John Hildebraud : I re- 
ceived valuable information from the bulletins sent me Dr Geo. H. Moran: 
Judging by a hasty look, I find your book on "Diseases of the Horse" a very 
valuable book. Calvin Howk : Inlrevising your list keep my name and send me 
your bulletins, as they contain many important things to farmers. H. A. Adams : 
I highly appreciate the bulletins and hope you will continue to send them to 
me. Claude Brown : I would like to have it, as it gives a lot of good reading to 
the farmers. P. H. Dahson : I am well pleased with it. Francois Balmas : Will 
be most happy if you will continue to send me the bulletins, because they are 
of great help to me. John Pascal: I feel that it will be useful and also a great 
help to me. Perron Henry : Your bulletins has been useful and interesting. J. 
D. Glass: I appreciate them very much. Rev. Barth Soulier: I have been 
greatly benefited by reading them. Jambert Mical: The bulletin of the Agri- 
cultural Station is very useful.    T. Salvogoit: The bulletin is very useful to me. 

Cabarrus County—Truman Chapman: The bulletin is a great help to me. 
Edward F. Green: "Trucking in the South" is exactly the thing that I have 
been hoping would come out. I have, through your kindness, received valua- 
ble assistance in the way of farming. John A. Harkey : I have examined your 
book on " Diseases of the Horse," and think it a very good book. H. P. John- 
ston : Please send me all bulletins as issued, as I find important information in 
them regarding the applications of science to agriculture. J. B. White : I have 
been benefited by your publications. S. A. Grier : I am delighted with the bul- 
letins. H. P. Johnston: The bulletins have been of untold benefit to me in 
bringing up my old land for the past seven years. W. F. Goodman; Experi- 
ment Station bulletins are highly appreciated. 

Caldivell County.—G. W. Sherill: I have been reading the bulletins, and am 
much interested in them C. P. Milton : I am anxious to get each publication. 
F. G. Bowman: I am always glad when I get the bulletins. I have obtained 
lots of good information from them. J. M. Spainhour: I am very anxious to 
have the bulletins of the Agricultural Experiment Station continued to my 
address. Wish I had them from the beginning. H. M. Kent: I read the bul- 
letins with much interest. They are very good reading for a farmer. W. A. 
Annas : I read it and found it interesting and profitable. 

Camden County.—C. M. Hubbard: I found bulletin No. 96 very interesting, 
and it also gives valuable hints to farmers. R. J. Williams: I will be glad to 
have you send me any bulletins you may have, and I assure you they will be 
appreciated and read. M. D. Dozier: I get a good deal of information from 
your bulletins. Dr. W. D. Kellan: I like it very much. M. D. Dozier : Bulle- 
tin No 139 will be the means of saving many thousands of dollars to the farm- 
ers of this State. H. H. Perry : Accept my compliments for the great good you 
are doing for the farmers of the State. 

Carteret County.—D. E. Langdale: I find the bulletins very useful indeed. 
H. C. Moore: I looked through your bulletin with pleasure and profit. It de- 
serves a wide circulation among our farmers, and if read can but be produc- 
tive of much good. D. W. Davis : Please send me the bulletins, as I don't want 
to be without them. D. E. Langsdale: Your bulletin on "Diseases of the 
Horse" has not only pronounced itself a valuable work, but has proved itself 
very beneficial to the body it was presented to. H. Murdock, Jr.: I think it a 
good thing for the farmers. D. S. Weeks: I consider them useful and interest- 
ing. 
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Caswell County.—James C. Pinnix: I appreciate the bulletins very much. 
Hope you will continue to send them. B. B. Boswell: I think the bulletins are 
very useful. J. D. Wiggins, Jr.: They are not only interesting but instructive. 
Every farmer should take them. J. B. Siddle : I get a lot of good information 
from it. 

Catawba County.—Joseph A. Slewman: I find the bulletins of great service 
to me. P. C. Hahn : You will please accept my sincere thanks for Bulletins 73 
and 74, which have been carefully read. I surely believe North Carolina 
farmers will be greatly benefited by the noble and good experiments and 
tests you are from time to time making. R P. Reinhart: I have always be- 
lieved in our Experiment Station, and am glad to see others here take an in- 
terest in it. I prize the bulletins highly. They have been a great deal of help 
to me. E. A Smith : I really appreciate the efforts made by the Station, and 
if they can be spared I should be pleased to receive the following numbers: __. 
I already have some of the issues, and for that reason desire more. R P. Rein- 
hardt: I have the finest prospects for onions and Irish potatoes I ever had, and 
attribute it to the Station P. C. Hahn : I think you are doing our farmers so 
much good. J. L. Miller : Please enroll my name for the different bulletins. I 
am always anxious for their arrival. M E. Thornton : We think well of the 
publication and desire to continue it. James H. Sherrill: I write to heartily 
thank you and your associates for the last instructive bulletin (No. 79), and feel 
confident if they are all issued in a similar and simple style the great common 
agricultural people would more highly appreciate them. Alonzo Yount: I re- 
ceive good from the bulletins. E. B* Cline: I should be glad to have you con- 
tinue sending me the bulletins of the Experiment Station. J. T. Miller: Some 
of your bulletins have given me some very valuable information by which I 
have been profited. L. H. Shuford: I derive much pleasure and some profit 
from the bulletins. I have examined No. 73, and must say that it is worth the 
attention of all our farmers. The information contained therein is such as we 
certainly need. I believe the study of this bulletin will be beneficial and have 
a tendency to correct existing evils. William Johnson : They are a help to me 
and I am certainly benefited thereby. Frederick Herman: I cannot well do 
without it. Lee Hahn : Don't let me miss one. E. L. Sherrill: I have received 
much information from your bulletins. C. D. Moore : I have found them of 
value and of interest. J. Turner: I think it invaluable to the farmer. E. B. 
Cline : I take considerable interest in the bulletins sent out by the Agricultural 
Experiment Station. E. L Sherrill: I am much pleased with the bulletin for 
Home-Mixed Fertilizers I am satisfied it will save the State thousands of dol- 
lars. J. S. Hoffman: I received bulletin No. 130 and read it with care and 
pleasure. 

Chatham County.—W. F. Stevens : After having looked at the book on "Dis- 
eases of the Horse " I think it a good book, and the Alliance is well pleased with 
it, and return thanks for it. A. H. Sloan, Secretary Alliance: The book on 
"Diseases of the Horse " received, and it was highly appreciated by our Alliance. 
I think it is a good work, also a good lesson for the farmers. W. T. Gunter: 
Please don't ever fail to send me the bulletin, I want it all the time. T. H. 
Goldston: I have examined your bulletin on " Diseases of the Horse," and find 
it to be the very book the farmers have been needing for a long time, and there 
is no doubt but that it will advance them in the knowledge of the diseases of 
the horse. P. T. Wolff: I found the description of grasses in Bulletin No. 73 as 
near perfect as possible. C. C Hamlet: I get much information from your pub- 
lications. Jacob Garrett: I have received much information from your bulle- 
tins. I consider them a great help to the farmer L F. Paschall: I get a great 
deal of information that is valuable from them. James D. Yates: I am always 
glad to receive them and hope they will continue to come. J. George Hanner : 
I appreciate them. John R. Gilbert: I can't do without them I think all of 
them valuable. Zeb. V. McPherson: I think the Station is doing some excel- 
lent work for the farmers if they will avail themselves of the advice you are 
giving them. T. W. Gattis : I appreciate all the literature I get from the Sta- 
tion and am thankful for it. J. BvDorsett: I consider them very valuable to 
me. 

Cherokee County.—Dr. G. G. Whitcomb : Bulletin No. 117 is invaluable to all 
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concerned, and especially to the profession who are deeply interested in all per- 
taining to tuberculosis. I have read with deep interest your excellent series of 
bulletins, profiting largely thereby by the timely suggestions and evident scien- 
tific investigations of your able corps of assistants. J. T. L. Hartness: I think 
Bulletin No 73 is excellent and am well pleased with it. Think it will be a 
great help to the farmers. I think that it is a book every farmer ought to be in 
possession of, as it gives the desired information. Dr. G. G Whitcomb : I re- 
gard the bulletins as reliable aid to all interested in progressive agricultural 
methods. Isham M. Gaddis : I am much pleased with the work of the Station. 
J. F. Patterson : I prize them very highly. William P. Payne : I consider it a 
good criterion to go by. 

Chowan County —H. B. Britt: I find some valuable facts in your bulletins. I 
think it will benefit me by having it on file with my other papers. W. H. Cal- 
houn, Jr.: After a careful perusal of the bulletins I find so much valuable infor- 
mation that I shall ask for a number more. 

Clay County.—J. S. Carter: Good wishes for the work of the Station, and 
many thanks for the bulletins received Many of them afford valuable informa- 
tion for farmers. James C. Penland : I desire and appreciate the bulletins. I 
think they will be a great help to the farmers, so send them to me, as I am a 
farmer 

Cleveland County.—J. C. Elliott: I read and appreciate all the bulletins I get. 
G. V Hicks: I received Bulletin No. 73, and find it to contain valuable informa- 
tion. I am well pleased with it I think every farmer should have one. Col. 
John C. Tipton: The bulletins are excellent. J. T. Gardner: I like your bulle- 
tins very much. William Hicks; I am very much interested in them W. C. 
Tucker : Bulletin No. 73 is at hand and am well pleased with it. W. P. Wilson: 
Have been borrowing my neighbor's bulletins for over a year. G. S. Gleisson : 
For four years I have been reading your literature with much interest and feel 
that I have been greatly benefited. S. C. Jones: So far as I have read it, I like 
your book on •' Diseases of the Horse " all right. I think it a good book. G. V. 
Hicks: I am in receipt of your book entitled. " Diseases of the Horse," with 
which I am well pleased. It is filled with information of great importance to 
every horse owner in the United States I would not sell the copy you sent me 
for $5. B F. Blanton: I am interested in the bulletins of the Station. J. B. 
Wolfe : I appreciate very much the bulletins from the Station. J. D Barrett: 
I am always glad to receive the bulletins O. B Elliott: I read all sent and they 
are highly appreciated. J M. White : I like it very much It treats everything 
in a plain way, so that we country people can understand and appreciate Tar- 
Heel Poultryman: No. 130 should be in the hands of all poultrymen. It is a 
splendid publication. A. B Dorsey: I appreciate them very much. William 
Chitwood: I read and appreciate them. W. P. Wilson: I am desirous of read- 
ing every one of them. 

Columbus County.—Mrs. E. A. Payne : Any of your valuable bulletins are 
gladly received by me. E C. Wooten: "Trucking in the South" is just good 
enough for any one to read ; it is brimful of good old-time hard sense, like all 
the others. D. P. High: I take great interest in your publications. R. A. 
Rockwell: Our readers speak in the highest terms of the reports of the Experi- 
ment Station ; it is a great work for the farmers ; I think the idea of furnishing 
newspapers with plate matter a good one and should be continued. A. H. High : 
I like the bulletins. William McCleney : I find them very instructive : E H. 
Mance: I can gain a good deal of valuable information by reading them. D. 
P. High: I am pleased with them, and want them all sent when published. W. 
C Clark ; I derive great benefit from the bulletins Christie Bros. : We appre- 
ciate them very much.    George W. Lennon : They are an immense help to me. 

Craven County.—P. J. Lee: Please renew my subscription of the bulletin, if 
you please, for it is a great aid to us, Bryan Davis : From a few hasty sketches 
I think "Diseases of the Horse" a valuable book. R. E. Chapman : The publi- 
cations are very interesting to me. Dr Charles Duffy : I regard No. 112 as one of 
your most useful issues, and would prefer to keep it, but believing that you will 
send me next bound book containg this bulletin, I am content to wait for it in 
that shape.    William H. Smith: Please continue to send me the bulletins, as I 



lxii N. C. AGRICULTURAL EXPERIMENT STATION.      1896. 

prize them very much ; I consider them a great help to me in many ways. New- 
bern Journal: North Carolina, through the Station, is one of the foremost 
States in looking out for the agricultural classes and is doing good, efficient and 
serviceable work for the farmers. C. C. Bell; They contain a great deal of val- 
uable information. P. J. Lee: I get great information from them. William 
Dunn: The poultry bulletin is very good, and many persons write me after 
having seen it. 

Cumberland County.—George H. Hall: I am getting some good information 
from your bulletins. Have tried your way of feeding cattle for beef with cot- 
ton seed hulls, on a small scale, with fair success John McDuffie : I would con- 
sider myself unfortunate indeed, were you to drop my name from your mailing 
list. Your bulletins are of great value to me. G. W. Lawrence: I take great 
interest in your bulletins, and like to read them as often as they are published. 
Gen. William G. LeDuc: I am very much obliged for your kind attention in 
sending me this bulletin on " Diseases of the Horse." and assure you that it will 
finally be placed where it will do the most good W. F. Campbell: I think the 
bulletins are the most valuable and instructive publications I ever read. For 
them I beg you will accept my most profound thanks, with the assurance that 
I appreciate them. G. W. Broadfoot: Many of your bulletins I regard as valu- 
able. E. J Edwards: I am so well pleased with Bulletin No 130 that I write 
asking for No. 131 B. S. Horn, Secretary Alliance: Please accept my thanks 
for bulletin on " Diseases of the Horse; " I have shown the book to some of the 
members of our Alliance, and they all say it is a good work and has been needed 
in this community, as it contains valuable information. I think it is a grand 
and noble work. S. H. Strange : I get a great deal of valuable information from 
the bulletins W F. Campbell: Some one has been very kindly sending me 
some very valuable publications, which I always read carefully, and appreciate 
most highly, and I desire to express my sincere thanks A. W. Broadfoot: I 
have read with great pleasure Bulletin No 73, and believe it will be of incalcu- 
lable good to our farmers if they could only be induced to try some of its sug- 
gestions. James M. Pearce : I have just read with great pleasure your work on 
"Agricultural Grasses." Thos. H. Sutton: I like the bulletins, many of which 
are interesting to me; I am not a farmer; all are interesting to my wife, who 
is a farmer A. J. Chesnutt: I take great interest in the reports. C. W Broad- 
foot : If our people could only be induced to read Bulletin No. 112 and act upon 
it, the results would be marvelous. J. A. McArthur, Jr. : My class at Lumber 
Bridge are much pleased with No 79. John McDuffin : Your bulletins are care- 
fully read and appreciated by me. W. J. Tolar : I would like to have the bene- 
fit of your bulletins. W. J. Green : Please accept my thanks for the two valua- 
ble publications of the Station that you have kindly sent me, and which add 
immensely to the value of the work which you are so creditably conducting. 

Currituck County.—J. B. Evans : The bulletins contains many things that are 
profitable to me. John Mercer : The publications have been lots of help to me 
In farming. 

Dare County.—A. W. Simpson : Send me all bulletins. I not only want them, 
I need them. 

Davidson County.—Thomas Carrick : The book on the " Diseases of the Horse " 
certainly must prove very beneficial to every horse owner who will examine its 
pages and practice its teachings. H. Helmstell, Secretary of the Alliance : Your 
bulletin on the " Diseases of the Horse" received and meet the approval of our 
Alliance. The members think it an excellent work. T. G. Kindley . I have re- 
ceived several bulletins and prize them very much. Thomas Carrick: I take 
the privilege to say that the book on '' Diseases of the Horse " certainly must 
prove beneficial to every owner of a horse who will examine its pages and prac- 
tice its teachings W. A. Berrier : Please send me the missing pages (101 to 142) 
on " Parasites of Domestic Animals," as I did not get them, and oblige a friend 
of the Experiment Station, as I want these pages in particular. I wrote you a 
a long time ago about worms in horses; I sent you the result of the trial as 
stated then. It finally cured. R. L. Payne, Jr. : I regard your bulletin on 
"Diseases of the Horse" as of much value, and if the Station did nothing else 
this year for the North Carolina farmer he should regard your work with the 
highest praise.    Thomas Carrick : I have read with pleasure and profit the bul- 
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letins heretofore received. Shall be glad to have the bulletins as usual. I have 
found the bulletins useful and interesting. I keep many of them where I can 
easily refer to them. Mrs. C. H. Wright: I take much interest in the bulletins 
and do not wish to be without them. H. D. Hedrick : I do not wish to miss a 
single copy of your bulletins. J. A. Fink : The bulletins are much appreciated. 
John Phillips : Please send me the bulletins regular, as I desire the use and ben- 
efit of them. M. L. Hedrick : I am interested in reading them. J. D. Curry: I 
appreciate the bulletins you have sent me very much, and hope you will con- 
tinue to send them. R. L. Adderton : I am interested in farming, and will read 
the bulletins with interest. C. H. Bernheim : Please accept my hearty thanks 
for the bulletins sent me. It gives me much pleasure in reading them, as also 
much valuable information. George Crouch : I want the bulletins very much, 
for I get lots of information from them on various things. DeWitt Clodfelter : 
I have read some of the bulletins and like them very much, so send them to me 
and I will appreciate them very much. H. T. Phillips : I am greatly benefited 
by the bulletin. J. A. Fink : I appreciate your efforts to enlighten the farmers 
of North Carolina on agricultural topics. 

Davie County.—Richard I. Pass: CUn't well get along without the bulletins. 
Will X. Coley : I think No. 127 a valuable publication, and it should be in the 
hands of every farmer. Jesse G. Foster : I read all I get from the Station, and 
try to profit by it. I read them with pleasure and I think that if our people 
would read them and practice it as far as they possibly could that your litera- 
ture would prove a blessing to our people. G P. Stroud : Please send me all 
the Station bulletins I assure you I will read and appreciate them. I received 
Bulletin No. 79 some time ago which I very much appreciated and read, I think 
to profit. J. M. Johnston: I desire your bulletins to be continued, as we get 
valuable information therefrom not picked up elsewhere. 

Duplin County. — C. V. Batts : I appreciate the bulletins you have sent me. W. 
L. Hill: I want you to send the bulletins right on. Can't afford to miss a single 
copy. They are of great use to the farmers. J. L. F. Shine : I appreciate them 
very much, and think they are a great help to the farmers of our State M. E. 
Hobbs : I have received many bulletins from the Experiment Station of Raleigh, 
which I have studied very closely and from which I have gotten valuable infor- 
mation, No. 96 being the last received, and which I appreciate more than any. 
I am convinced that every practical farmer should read the bulletins gotten out. 
Since reading several bulletins I have become so interested in the work of the 
Station that I will not ask all the questions which I would like. W. I. Hall: I 
consider them of great importance to me. James E. Ward : I received the 
book on the i% Diseases of the Horse;" and the members of the Alliance are well 
pleased with it. They request me to express to you their thanks. D. S. Wil- 
liams : I feel that I would be greatly benefited by receiving the bulletin. J. D. 
Ireland : I enjoy your bulletins and want them all the time. I consider them the 
best education the farmer has. J. Murray : I always like to read your publica- 
tions. Boney Wells : I am interested in farming and am always glad to get 
such books and papers.    William Grady : It is very interesting and valuable. 

Durham County.—R D. Blacknall: Be sure to send bulletins for the coming 
year and until they cease to be issued. A. H. Stokes : I have read the Bulletin 
No. 73 with a great deal of pleasure and profit. J. E. Rogers : I received a copy 
of "Diseases of the Horse," and was very much pleased with it. I have paid 
as much as $3 for a book on the diseases of the horse that is not as good as the 
one received from you. I think the Experiment Station is accomplishing a great 
deal of good by distributing such books among the farmers. Please accept my 
thanks for the book sent me. Addison Mangum : I received Bulletins Nos. 61 
and 73. They contain valuable information for the farmers, especially No. 73 
on grasses. M P. Mangum : We value your bulletin very much, and should be 
glad to have it continued. R. D. Patterson. Jr : You have issued some very 
interesting bulletins from your Station R. W. Bailey : I think the bulletin on 
" Diseases of the Horse" a valuable and useful treatise to horse-owners. J. C. 
Nichols : I have received poultry bulletin and find it to be just what I have been 
looking for for some time. William K. Parrish : They contain much valuable 
information.    J  C. Nichols : I carefully read them and gain much information 
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from them that is of much benefit to a farmer and especially to young farmers. 
0. J. W. Perry : They are a great help to me. W. R. Nichols : Please send bul- 
letins to me, as I want every issue. W. H. Shaw : I always appreciate every- 
thing from the Station, and think that it is doing a great work. 

Edgecombe County:—David Pender : I find the bulletins very interesting as 
well as profitable. C. H. King : The bulletins are of great help to me. I wish 
very much to have them, as I am in the dairy business. J. C. Bellamy, Secre- 
tary Alliance. The copy of the work, " Diseases of the Horse," sent this Alli- 
ance by the Station, has been received. The work is a valuable one to the farm- 
ers, gotten up in style to meet their demands, and the Station has done a com- 
mendable thing in supplying them with it. J. G. Charles : I think the plan a 
good one, and would be glad to have the plate matter continued. E. Porter : I 
am in receipt of Bulletin No. 112, "Truck Farming in the South," and I feel 
that I have lost much valuable information in missing former publications of 
the Station. Elias Carr : I hanks for the copy of the work, " Diseases of the 
Horse," which came promptly to my home, ihis work, together with its com- 
panion, " Cattle and Dairy Farming," issued some time since, I regard of more 
value to the farmer than all other publications combined that have emanated 
from the National Public Printing Bureau in the aid of agriculture, and the 
distribution of such valuable matter through our State Experiment .station 
gratuitously cannot be too highly commended. G. T. DeBerry : 1 am very well 
pleased with Bulletin No. 130. George W. Proctor : I think your bulletin on 
"Diseases of the Horse." valuable to all horse-owners. Emett Savage: The 
bulletins are worth lots to any farmer who will study them. Farmers' Advo- 
cate : We find the bulletins issued by the North Carolina Experiment station of 
very great aid to us, and ask our farmer friends to read them carefully, as many 
practical, useful and timely suggestions are offered. J. P McDonald: 1 find them 
very interesting and useful to me. Thos. H. Battle : They are very valuable. 
James H Chapman : I don't know how I would get along without it. Jas. T. 
Howard : They are fully appreciated. G. E Burwell : I have read with interest 
Bulletin No. 130. J. D. Jenkins: I enjoy reading the publications from your 
t* tation very much. All your bulletins are acceptable to me. W. P. Singletary: 
I have yet to see one that was not in some way interesting and instructive. 

Franklin County.—J. H. Congers : I like the bulletins. All good farmers do 
the same. F. Ashton : I duly received the book on "Diseases of the Horse." I 
am very well pleased with it and am obliged for your kindness in sending me a 
copy. G. W. Newell: 1 write to express my opinion of the excellence of the 
work being done by the Station under your direction and the value of the in- 
formation supplied in the bulletins of your department. I am especially pleased 
with the last bulletin. No. 83. J. H. Harris : I received the book on the " Dis- 
eases of the Horse." I have been looking over it carefully and think it contains 
valuable information I consider it to be a work that has long been needed by 
the farmer. Dr. O. L. Ellis: t find a great deal of interest and value in the 
bulletins. J. N. & R. G. Egerton: We want the bulletins and don't want to 
miss an edition. John H Cannaday : I have gained much more than I can teli 
from your valuable books. G. W. Newell: I shall desire to have the very excel- 
lent and valuable bulletins of your department continued to my address. F. 
Ashton : I duly received bulletins 73 and 74, and am especially pleased with the 
former. Sheriff H. C. Kearney : Being engaged in agriculture as well as an 
official, 1 find great interest in its success and feel certain that much good is 
being accomplished by the Experiment Station and time will prove it. E. M. 
Gupton, Secretary of Alliance : I have examined the book and find it a great 
work. Several of our members have examined it and say it is by far the best 
book on horse diseases ever examined by them. I spend a good part of my 
evenings examining the bulletins you send me and find them profitable and in- 
structive to me. J. A. Winston : Please continue to send bulletins, as I enjoy 
reading them. F. Ashton : I take great interest in your bulletin and think 
them extremely interesting and valuable to the county. W F. Jackson : Your 
bulletins are proving of the greatest service to me. F. T. Cooke : I enjoy and 
profit by it. W. L. McGhee : Bulletin No. 61 received and is a good thing. W. 
J. Jenkins: I find it very interesting besides beneficial. 
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Forsyth County.—J. A. Scales : I find the bulletins very interesting, though I 
am not a farmer. N. P. Holleman: So far I like the bulletins very much and 
hope to gain a good deal of benefit from them. V. O. Thompson : I will be glad 
to receive all the bulletins sent out by the Experiment Station, and read them 
all. A. D. Mickle : I was especially interested in reading the bulletin on tuber- 
culosis. It would be a great thing if your suggestions contained in it, as to the 
best methods of preventing the disease, could be enforced by law. R. E. Fen- 
tress : I think I have been greatly benefited by reading the bulletins. J. A. 
Wolff : Please enter my name for bulletins, as I will be glad to receive them. 
D. A. Binkley : I am always glad to receive the bulletins S. T. Mickey : I am 
always glad to receive the bulletins of the North Carolina Experiment Station. 
William F. Burbank : I believe the plan of press bulletins is a most excellent 
one, and earnestly advise its continuance. In fact, I do not know anything so 
valuable to farmer readers as your reports, and I regard the present method of 
sending them out as the best that can be devised. I do not know how it can be 
improved. S. A. Stoltz : I received one of your bulletins (No. 121), and was 
very much pleased with its advice. I see you offer the publications free to those 
who desire them and desire to be benefited by them. I for one will be glad to 
receive them.    There is nothing I take so much interest in as I do farming.    H. 
E. Fries : Accept many thanks for the book, "Diseases of the Horse," I con- 
sider this a move in the right direction, and I am not surprised that the book 
meets with a large demand. Theo. Kimmel, Sr. : I enjoy receiving them very 
much. I think they are very beneficial to keep one's self posted V. O. Thomp- 
son : I received your bulletin (No. 83), am very much pleased with it. F. M. 
Hartgrove : I consider them very valuable for the farmers. Jas. H. Stockton : 
Have gained much needed information. J. F. Miller : I have found it interest- 
ing and profitable. W. A. Boyd : Your work in bulletin 130 is splendid, and 
should be in demand. It is very good indeed J. P. Griffin : I have been want- 
ing something along that line for a long time, and congratulate your depart- 
ment for having gotten it out first. J. B. Welch : I must thank you for publi- 
cations sent me. The bulletins, "Poultry Culture and Parasites in Poultry," 
have been worth a good deal to me. I do appreciate them very highly — nothing 
better. I will be proud of all publications and information sent me for 1897. 
H. C Schwab: I have found in it a lot of information I have often wanted to 
know. W. C. Crest: Allow me to congratulate you on Bulletin No. 130. It is 
well written and simply and carefully explained. 

Gaston County —J. M Mcintosh : The work on the " Diseases of the Horse " 
came to hand several days ago. As far as we have examined it we are well 
pleased with it Rufus M. Johnston : I regard the bulletin on the best "Agricul- 
tural Grasses '2 as a valuable book for the farmers of the State. W. C Cansler : 
I find your book on " Diseases of the Horse " as excellent in every respect, and it 
is the very book for the farmers. I hope the Station will continue such good 
work for the farmers. D. E. G. Pasour: I received Bulletin No. 73, which is 
full of valuable information. It should be studied by every farmer, as it treats 
so fully a subject that does not receive the attention it should. It is the best I 
have seen—it does the Station credit. The Station has done a great work for 
the farmers of North Carolina, and hope it may continue its work. Charles L. 
Rhyne : I received those books you sent me, and thank you. They are worth $2 
each to me. Mrs. L. E. Johnston : I read all the bulletins with interest and will 
be greatly obliged for them. John T. Wilson ; I like to read it and learn some- 
thing. E. A Mauney : I feel benefited very much by reading them. Charles L. 
Rhyne: The bulletins you sent me were worth $25 to me. I made 300 bushels 
sweet potatoes, fed my hogs, ate and sold, on 1^ acres. J. L. Clemmer : I like 
the information I get from your bulletins. 

Granville County.—J P. Thomas : The book treating of the horse to hand, 
and we are well pleased with it. We extend many thanks for your good work 
in behalf of the farmer. J G Hunt: I am always glad to get the bulletins. 
Please continue to send them to me P. R. Hardee, M. D. : I think your bulle- 
tin on "Diseases of the Horse" by far the best book of the kind I have ever 
seen. It treats of the horse in a thorough, systematic and scientific way, and 
the treatment it gives is perfectly rational. Dr. G. A. Coggeshall: I express to 
you my grateful appreciation of the special favor you have done me in sending 
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me the book, "Diseases of the Horse." under the present circumstances of its dis- 
tribution. I regard this work exceedingly valuable, both for its plates, which are 
beautifully executed, and for the valuable letter-press. It will prove of valuable 
service to every intelligent, progressive farmer in the State who receives it, L. 
H. Moss: I am well pleased with the bulletins and wish you to continue them. 
H. H. Latta : I wish every farmer in the State could read it. R. J. Moody : They 
are interesting and I appreciate them. W. H. Green : We get a good deal of in- 
formation from them. G. T. Sikes: I have been reading: the bulletins for years 
and take much interest in your experiments. W. H. White: Our people seem 
delighted to have them. 

Greene County.—W. H. Bryan, Jr. : I have carefully examined the book on 
" Diseases of the Horse," and think that the Experiment Station has made a wise 
and judicious use of what it cost to prepare the work. I consider it the best 
work of the kind I have ever read. Levi Hill: I am in receipt of the book " Dis- 
ease of the Horse " I have examined it, and find it to be a book that every horse 
owner needs. I am well plf ased with it, and I heartily commend your action 
and that of the Experiment Station in distributing them free to the farmers of 
the State. James H. Best: I find much useful information contained in the bul- 
letins. I think every farmer in the State should take them. Samuel T. Jones: 
Please send it to me, as I am glad to receive it at all times. Thomas P. Sum- 
mers : You will please continue the bulletins.    I take great interest in them. 

Guilford County.—H. W. Wharton, editor of Greensboro Patriot: So far as I 
can learn my readers are pleased with the plate matter. Judge D. Schenk : I am 
edified and much pleased with your bulletins. The last, No. 96, is full of valuable 
matter. Your book is of incalculable value to the intelligent farmers of the State. 
Henry Wakefield : I am much interested in the field experiments. G. H. Parker: 
Continue sending bulletins. We find them very interesting. Joseph Denny: I 
appreciate the bulletin on ''Diseases of the Horse." I think the diseases are 
treated scientifically and ably. J. W. G. Smith: I am in receipt of work entitled 
" Diseases of the Horse," for which please accept thanks. I pronounce it a valu- 
able work, and one that has long been wanted by the farmers of this State. Eu- 
gene Eckel: I appreciate the bulletins very much, and consider them valuable to 
every one interested in farming. D. Schenk: I saw one of your bulletins copied 
in the Charlotte Observer, which was full of practical information that we need 
in North Carolina. W. M. Barber: It is one of the most valuable and highly prac- 
tical publications ever issued by the State. Mrs. McAdoo King : Too much can- 
not be said in praise of your bulletins, which are intended for the farming class. 
Andrew Joy ner: lvalue very highly the Station's publications. P. H. Hobson: 
I can't think of anything you publish that I ought not to read, so I will say send 
them all to me. I read every bulletin that has ever come into my hands with 
interest and with profit. The work you sent out a few years ago, " The Diseases 
of the Horse," I prize very highly. I find it more reliable than other books that 
cost big money. W. G. Barbee: I think the bulletins you send out are valuable 
papers on the subject of which they treat. J. E. Hardin: I appreciate very much 
the work of the Station. J. L. Lane : Many of them are valuable. Mrs. J. E. 
Cox: The bulletins tell so many things I have long wanted to know. A. M. Smith: 
Every farmer in the State ought to have them, and profit by your well and thor- 
oughly demonstrated experiments. G. H. Parker: They are very instructive. N. 
P. Henley: I find much information in it. I would not be without it. Houston 
& Bros.: We find them very useful. O. A. Thrift: I find the information given 
in them very interesting and instructive. A. F. Whitworth: I am very much 
pleased with it. W. M. Barber: Your work is of inestimable value to the farmers 
of this State, if they could only realize it. 

Halifax County.—W. V. Bobbitt: Please do not fail to put my name on your 
new list, as I take great interest in reading the bulletins and all other papers sent 
out by you. Henry Clark: Your book on the " Diseases of the Horse," received. 
I think it will prove very useful to our farmers. Geo. W. Bryan: I take an in- 
terest in all of your bulletins, and get much valuable information by reading them. 
Gilliam Newsom: I find the bulletins very useful. Jas. Ryan and Jas. Billups: 
We have received your bulletin, No. 73, and are well pleased with it. We think 
it is all any one could ask for on grass culture, and it will be a great help to us to 
know what we could not have known without it. M. E. Cousins: I am a practi- 
cal farmer, and love my occupation and desire all the information I can possibly 
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obtain, and will thank you for any publication you will send, and I assure you 
they will be read with interest. J. G. Newsom: By all means keep my name on 
your list. I bind them all. They are worth more to me than all the agricultural 
papers I read. F. H. Taylor: I take pleasure in acknowledging the reception of 
Bulletins 73 and 74. In returning thanks for the same, it is but an expression in 
a limited degree of the high appreciation I have for the effort, and the most satis- 
factory manner to the people in which you are conducting the Experiment Station. 
I take a great deal of interest in them. W. E. Barkley: I consider them of much 
benefit to me in my farm work. W. D. Shields: I find much useful information 
in them. L. G. Grady: lam persuaded that your bulletin on "Diseases of the 
Horse" is a very valuable book, one that should be in the hands of every horse 
owner. C. A. Camp: I have examined Bulletin No. 73 carefully, and find it con- 
tains very much useful information, such as the farmers ought to be enlightened 
upon. Gilliam Newsom : If farmers would read all the bulletins sent out by you 
carefully, it would be a great schooling to many of us. I read every one you send 
me and try and profit by the useful information contained in them. Dr. John A. 
Collins: I want to help spread the knowledge which they always contain. S. T. 
Burnett: I have been getting the Station's bulletins for several years, and have 
been greatly benefited by them. J. P. Ware: I wish to receive them as they are 
issued, and I consider and appreciate them, as I am a farmer and desire all the 
information I can get on agriculture. Frank L. Savage: I prize them very 
highly, and read them to try to get what information I can. J. E. Rue: The 
bulletins are a good thing for progressive people, and I appreciate your labors 
in that direction. W. V Bobbitt: I would not be without them for anything. 
John J. Robertson: I appreciate them no little, being a fruit grower and truck 
farmer. F. L. Peppin: The value of the Station bulletios is so pronounced that I 
desire to have my name entered on the mailing list. I consider the information 
contained therein of great value. W. H. Haldford: I would like to get them reg- 
ularly, as I love to read them. 

Harnett County.—Wm. Pearson: I consider your publications of very great 
value, and would exceedingly regret being deprived of the valuable information 
contained therein. J. T. McCorquodale: I am a farmer, and feel a deep interest 
in the work of the Station, and realize that you are accomplishing a great deal in 
shedding light on the dark road of the farmer in our good old State. I wish to be 
beneficed by your work. I have been receiving the much valued bulletins issued 
from your department for several years, and ask respectfully for a continuance of 
them. 

Haywood County.—Mrs. L. M. Welch: I have taken much pains in reading and 
studying your bulletins, and feel much benefited. Send all your reports of ex- 
periments for the last six or eight months. I want to practice the best system of 
agriculture, and appreciate the efforts of the State to aid, by counsel or otherwise, 
its farmers. A. J. Allen: I muet say that all matter received from the Station is 
thankfully received; besides, I am a willing worker for the Station. George E. 
Boggs: I value the bulletins greatly. J. J. Rogers: I want them and like to read 
them. Mary Davis: I will be glad to get them, and after reading them, will give 
them to my neighbors. 

Henderson County.—T. A. W. Lyda: I received a copy of the work on " Dis- 
eases of the Horse," for which accept my thanks. I think this great book will be 
a blessing to every horse owner. E. W. Gurley: I read and preserve all your pub- 
lications, and find them truly good and instructive. Thomas C. Mills: I regard 
Bulletin No. 73 as a most valuable work. I was very favorably impressed with 
the article on the pea. Wm. C. Connell: I keep the bulletins on file and refer to 
them very often. M. C. Whitaker: The bulletins are quite instructive. Walter 
Hurst: The bulletins are valuable to me, and I wish my name retained on the list. 
C. Oates: The bulletin on "Diseases of the Horse" has been duly received and 
carefully examined. It should be in the hands of all stock-owners. I have re- 
ceived 75, 76 and 77, and have already gained valuable information. Henderson- 
ville Times: Bulletin No. 73, " Best Agricultural Grasses," is of great importance 
to the farmers of the State. Albert Brovles: I am always glad to receive and read 
them for information. E. W. Gurley: Kefp the bulletins coming to me. Have 
them all on file. I can't run the ranch without them. Jno. Jordan: I think they 
are of much benefit to those that will read them.    S. B. Mauney: The formulas 
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you sent me did well. More than doubled the crop. J. L. Hubbard: I value the 
information they give. You are doing a good work. Y. D. Moore: As a North 
Carolinian, I am proud of our Agricultural Experiment Station. Please continue 
to send the bulletin. I read with great satisfaction Bulletin No. 126. T. A. W. 
Lyda: I am much pleased with the Bulletin No. 80, and the Press Bulletin No. 
22, that you sent me. James Ledbetter: I have been following some of the in- 
structions given by the Station, and the result is, I have the finest onions I ever 
raised—some < f them are eleven inches in circumference. C. H. Rice: I find them 
very valuable and would like for you to continue sending them. 

Hertford County.—J. W. Barnes: I gather some in teresting points from it. 
John B. Brewer: I think them very valuable and take great interest in reading 
them. 

Hyde County.—J. W. Overton : I wish the bulletins to be continued, as I get 
some very valuable information from them.    George G. Newman: I like the bul 
letins to refer to. I take care and file all that are sent me. P. M. Carawan : Please 
send me the year book of 1894 for I am desirous to have it, as I believe I will be 
benefited by it, because I have been benefitted by the bulletins. 

Iredell County.—M. E Hyams : Bulletin No. 73 received. As far as examined I 
find nothing to criticise. It is well gotten up and worthy of mention. I congrat- 
ulate the author. Mrs. R. W. Orr : I would like to help a friend in another State 
by introducing the bulletins to her. If she could derive as much helpful infor- 
mation from them as we have from our highly-prized Station, she would count 
them as friends indeed. Many thanks for all your kind favors, which we appre- 
ciate most highly. Mrs. W. H. H. Gregorv : Some of the most valuable results 
have been obtained from the bulletins. W. E. Sloan : I value the Station as a 
great help to farmers, and we all should value you and your assistants' services. 
I thank you for the information I have received. A. H. Dowell: I find the bul- 
letins of much advantage in a great many ways. G. W. Hetheux : Send me the 
bulletins at once, as I like to read them. W. J. Harmon : I find your bulletins of 
great help to young farmers. D. M. Coiner : They are very valuable and should 
prove a great benefit to the State. Caldwell & Clark, editors of The Landmark: 
We are pleased with the plate matter furnished by you. Have so stated in our 
columns, and we think our farmer readers are pleased with it. We think the 
plan a good one and advise its continuance. J. E. Sloan : Send me bulletins, 
as I read and profit thereby. Any one who does not profit by them does 
not read nor put into practice what he does read. Please remember they are 
always thankfully received by me. M. Brady : You will please send me your 
bulletins. I love to read them and am always glad when they come. Prof. E. S. 
Millsop : The statistics are sometimes useful to teachers as well as to others.    J. 
E. Summers, Secretary Alliance : In ray opinion your book on " Diseases of the 
Horse" ought to be in the hands of every horse owner, and without doubt the 
Experiment Station has conferred a great benefit on North Carolina farmers in 
providing for its gratuitous distribution. J. B. Gill: Please send me bulletins as 
you have been doing. I never wish them to be discontinued. E. W. Brawley : 
I still desire the bulletins, as I gain much information from them. P. C. Jurney, 
Secretary Alliance : I am much pleased with the book on "Diseases of the Horse," 
as also are all the members of our Sub-Alliance who have examined it.    John 
F. Brawley: The bulletin is a good paper to get new ideas and information. It 
is the paper that the farmer need to get new plans to work by, learn how to culti- 
vate laud, and to make terraces to keep the land from making gulleys. I am 
pleased with your paper. R. W. Boyd : I think the bulletins are of great value. 
B. B. Boyd : I find them highly valuable, and should be sorry to miss one of them. 
R. W. Orr: I am perfectly delighted with the bulletins sent me last week. M. 
Brady: I like the bulletins. I read all I can get. Would be sorry if they should 
stop. Prof. D. Matt. Thompson: I feel a great interest in the success of the Ex- 
periment Station. H. S. King: I appreciate any publications you send, and 
would be glad if \ ou would send anything you may have. J. B. Holman : I think 
you are accomplishing much good by sending out your reports. George L. Rum- 
ple : I find a great many things in the bulletins that are of great value to me, as 
I am a young farmer and need all the information I can get. Mrs. W. H. H. 
Gregory: The bulletins are always very welcome and quite helpful to me. 
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Jackson County.—H. E. Allen: The bulletins contain valuable information for 
farmers. 

Johnston County.—C. C. Barbour: Please continue bulletins to my address and 
oblige. I gain much valuable information from them. J. W. Canaday: Bulletin 
No. 73 received and contents carefully read. It is full of good information. I 
feel greatly benefited with so valuable a work. Thomas H. Atkinson: I find them 
very instructive and entertaining, and of great value to the farming interests. C. 
L. Barnes: I want the bulletins, for I received much benefit from those I have 
received. R.A.Baker: I find your bulletins an advantage to us. J.H.Williams: 
I have been getting the bulletins from your Station about a year, and I am well 
pleased with them. I find them valuable. Robert A. Sanders: I read ihem with 
care. A. R. Keen: They are appreciated very much. E. S. Sanders: I specially 
desire every copy. Phillip Lee: I gain much information that is valuable to me 
from reading them. 

Jones County.—C. C. Andrews: I am well pleased with your bulletin on " Dis- 
eases of the Horse." I think it is the very thing for any horse owner. J. C. Hol- 
land: Please send me the bulletins most useful to farmers. I would like to have 
them for reference. D. W. Eubank: The bulletins are very interesting, all of 
them; let them come. W. B. Hargett: I find much valuable information and 
interesting reading in the bulletins. E. F. Sanderson: I like to get the bulletins. 
I get a great deal of information from them. 

Lenoir County.—I. B. Smith, Secretary of Alliance: Your book on the "Dis- 
eases of the Horse" was gladly received several days ago. It is highly apprecia- 
ted by our Alliance. I think it is the best book on the diseases of the horse 
I have ever seen. I think the Station is doing a good deal of good work. C. C. 
Fordham: I get much valuable information from the bulletin. A. W. Whitfield: 
I received Bulletin 73, and was much pleased with it. J. W. Granger: Please 
continue my name on your bulletin list, I am anxious for every copy. W. W. 
Dunn: I take great pleasure in reading all your bulletins, and think I receive much 
benefit from them. Albert Miller: Please send me bulletins. I like them very 
much. LaGrange Spectator: We have received the Bulletin, No. 73, which is 
dovoted to the best agricultural grasses. This is a matter of vast importance to 
Eastern farmers, and the work of the Agricultural Experiment Station in getting 
out this work will do a great deal of good. J. W. Daly: I highly appreciate it. 
J. T. Hill: I get great benefit from the bulletins. 

Lincoln County.—Robert Nixon: I received your book on Grass Culture and 
liked it very much. I think it is a good book. M. S. Rudisill: I think the Station 
is doing a great work for the intelligent farmers of the State. Charles E. Ransom: 
I have read Bulletin No. 73, and think it a good thing. I think every farmer 
ought to have one and study it. F. J. Leatherman, Secretary Alliance: I have 
examined your bulletin on " Diseases of the Horse," and think it is one of the 
grandest works of the kind I have ever seen. I think you should have honor for 
such grand work. All the members of our Alliance think well of the book. Thanks 
for the book. M. M. Hull, Secretary Alliance: We appreciate the work and it is 
of value to us. Our members are heeding the advice it gives and trying to use the 
cure3. R. S. Smith, Secretary Alliance: I tender my thanks to the Station for 
such a gift as the book on " Diseases of the Horse." I have done some work with 
the book, and find it works fine, and I do think it is the best gotten-up book I ever 
read. M. M. Lentz: I have become deeply interested in the bulletins I have re- 
ceived from the Station, but most especially in your poultry bulletin. All publi- 
cations sent me will be gladly received. J. W. Alexander: I find them very in- 
structive and valuable. F. A. Boiles: I am very ruuch interested in them. John 
Barr: I appreciate the work of the Station very much, and hope it may have every 
encouragement from the North Carolina farmers. 

Macon County.—J. G. Griffin: Continue to send all bulletins as they are issued, 
for I read and preserve every one that I have received, for I consider them all 
valuable to every one interested in agriculture. S. Clark: Bulletins are much 
appreciated. Please continue to send them. Z. P. Moses: I have examined Bul- 
letm No. 73, and I think every grass-grower should have one. Highland Star : 
We have received Bulletin No. 73, "The Best Agricultural Grasses." It is a 
splendid work of 100 pages, carefully prepared and finely illustrated, containing 
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valuable information every farmer in the country ought to know. J. F. Slagle: I 
have been very much interested in the copies I have seen. J. G. Griffin: I appre- 
ciate the work of our Experiment Station very much, and carefully preserve and 
study every bulletin. Jas. C. Weaver: I take a very great interest in them and 
would be sorry to miss one. 

Madison County.—Thomas F. Wilds: I find your bulletin on "Diseases of the 
Horse" of great value to the farmers, and think the Experiment Station is doing 
much good in distributing the work. Joseph D. Bradley : Please continue to send 
me the bulletins, as they contain valuable information to me. 

Martin County.—J. E. Peal: Bulletin 73 is the thing I have wanted. All that 
I have heard speak of it are pleased with it. D. W. Trask : Please send me Bul- 
letin 112. I have seen a copy you sent Mr. N. A Lay ton, and think it as good or 
better than many books on trucking that cost $1.50 each. James E. Moore : Bul- 
letin No. 73 contains in a condensed form valuable information, and will be a 
very ready reference for information on grasses and their cultivation, and if our 
farmers will use the information they will find it of great value. J. R. Ballard : 
I would be glad to have them, as I find a good deal of good information in them. 

McDowell County.—R. L. Greenlee : I find the bulletin very interesting and in- 
structive. If the previous issues are anything to compare with these later ones 
I would like to have the whole series, or any portion of the same you could send 
me. If the farmers of the Srate would study 92, 97 and 98. they would learn to 
take more interest in them. J. L. Murphy: I am interested in the bulletin, W. 
H. Taylor : I received Bulletin 121, and was very well pleased with it. Robert 
A. Tate: I received the bulletins, and find great information in them. 

Mecklenburg County.—W. W. Boyce: I appreciate the bulletins and file them. 
W. B. Alexander, Secretary Sharon Alliance: Your bulletin on " Diseases of 
the Horse " is very highly appreciated. I am instructed to say it is a very val 
uable service to farmers when read properly and studied and its treatment put 
into practice. A. M. Donaldson : The fertilizer bulletin sent me last spring saved 
me about as much money as my year's taxes came to. R. F. Davidson: I read 
the bulletin with much interest. (J. L. Mull wee: Please continue to send me the 
bulletins; I value them very much. E. G. Warden : I am very much interested 
in poultry, and find valuable information in No. 130, a copy of which I have. W. 
W. Boyce : We think your bulletin on " Diseases of the Horse" a wise step in the 
Station. W. W. Smith: I have taken several poultry papers during the time, 
but I find more information in your two bulletins (Nos. 130 and 131), than I have 
been able to find in them all. E. McNish : There is more real good information 
in Bulletin 130 than in anything of its size I ever svw. W. C. Dowd : I think your 
plan of furnishing reports in plate matter a good one, because in that way more 
publishers use the matter, and most of them use mor<* of it than they would oth- 
erwise. M. A. Robinson: Several copies of the Bulletin (No. 73) have been re- 
ceived in our community, and every one I have heard express an opinion says it 
is the best thing on grasses they ever saw. I wouldn't take $25 for the knowl- 
edge I have gained from the book already. Truly this bulletin ought to be in the 
hands of every farmer who has energy and intelligence enough to make use of 
it. D. R. Younge : I saw a part of one of your bulletins some time ago, and 
found some valuable suggestions in it. S. T. Stowe : The bulletins are valuable, 
and should be studied by all leading farmers in the State. J. E. Stenhouse: I 
delight in perusing the bulletins, and I am trying to follow their directions. J. 
C. Randolph : I enjoy reading the bulletins. W. M. Vandevere : I have received 
No. 79, which is comprehensive to the average farmer. Nos. 94 and 92 are both 
good. John Hirst: I am just beginning on a small scale market-gardening and 
fruit-growing, and have been much interested and assisted by some of the bulle- 
tins issued from your Station. J. S. Davidson: The work on the "Diseases of 
the Horse" received, and I must say is highly appreciated by me. Accept my 
thanks. No intelligent farmer or horse owner should be without it. It is as 
essential in every way as a family physician. W. E. Junker : I received a copy 
of Bulletin No. 73, and was pleased with it. B. T. Price: Have received much 
benefit from the bulletins sent out by your Station. Rev. T. N. Ivey, of Wilson, 
has applied to me for information on celery growing, and I have never seen any- 
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thing on the subject equal to Prof. Massey's bulletin. J. R. McAlpine : I have 
been able to give Bulletin No. 92 bub a casual glance, but that was sufficient to 
satisfy me that it was one of the most complete and exhaustive treatise I ever 
met on those subjects. R. C. Morrison : I enjoy each copy of the bulletin very 
much. Am always glad to get it. J. C. Randolph : The bulletins contain inter- 
zsting reading, and they are instructive, and no doubt if people would follow 
their advice more closely they would be better off. I like to read them and pre- 
serve them all. Charlotte Observer: Your plate service is quite satisfactory, and 
we are printing it as it is received. We think the plan a good one. Charlotte 
Chronicle: We have received Bulletin No. 73 of the North Carolina Agricultural 
Experiment Station. It is a carefully prepared compendium of the most useful 
grasses suitable to the needs of the people of North Carolina. C. L. Mullwee : 
There is information in each one of them. T. J. Davis : I am always pleased to 
receive poultry bulletin-? from the North Carolina Station. Rev. E. A. Osborne : 
I find it quite interesting and instructive. Editor Charlotte Observer: The Ex- 
periment Station is sending out a very valuable bulletin, entitled "Rational Stock 
Feeding." The information given in this publication cannot be gotten elsewhere. 
W. L. Marshall: I find them very interesting and instructive. Geo. H. Elliott: 
I find the bulletins very instructive, and wish to have them continued. D. J. 
Dunn: I feel very much benefitted by the ones I have already, and others will be 
of great service to me I know. J. T. Clark : I find a great deal of useful infor- 
mation in them. J. I. Blakeley : I am anxious to keep up with your publications, 
and am always pleased to read any of your bulletins. Joseph Graham: Please 
continue sending to my address your valuable and interesting bulletins. W. E. 
Ardrey : I have received Bulletin No. 81 and appreciate it very much. I enjoy 
all of your bulletins very much. S. D. Faulkner : They are very instructive and 
beneficial. C. W. Abernethy : I find them very valuable. Charles F. Alexander : 
I received a sample copy of your bulletin. It is of interest to me and would be 
glad to have them sent to me. James Sledge : I am alwavs glad to read them, as 
they contain useful information. N. P. Lyles : I think there is much informa- 
tion in them for the farmers, and especially did I appreciate your articles on 
«' Growing Celery in the South," and "Cultivation of Onions" in Bulletin No. 83. 

Mitchell County.—A. G. Weatherby: Permit me to thank you most sincerely 
for the valuable bulletin, No. 73. Sanborn Worthen: Many articles in the bulle- 
tin are valuable. T. J. Burleson: I have spent no small amount of money on 
books of this kind. The bulletins have been a great help to me. H. E. Wilson: 
The bulletin on Hillside Terraces was very acceptable and interesting. Harlan 
P. Kelsey: Bulletin No. 126 is a good one; you are on the right track; what our 
North Carolina farmers need is education. 

Montgomerg County.—B. F. Bush: The book, " Diseases of the Horse," received. 
We find it to be an encyclopedia of useful information. We are truly thankful 
for such valuable information. W. G. De Berry: The bulletins are doing a great 
deal of good. D. L. Owing: I think they have been of great benefit to me in the 
past, and I assure you I enjoy reading them W. F. Wooley: I want the bulletin 
as long as it will be printed. I like it very much. E. J. Bruton: They are all 
instructive and every farmer should read them. 

Moore County.—John A. Greene: Your book, " Diseases of the Horse," received 
and many thanks for the same. I and several townsmen have examined it, and 
guests have examined it, and we all agree that it is one of the best works of the 
kind that we have ever seen, especially the engravings, and I only wish it had a 
better cover. J. R. Gilbert: Bulletin on "Diseases of the Horse," received, and 
I am convinced that it fills a long-felt want among owners of stock. I have read 
with pleasure No. 73 of the North Carolina Agricultural Experiment Station, and 
am satisfied that if its contents are studied by farmers and people who are raising 
or expect to raise grass for a profit, it will prove a valuable addition to any one's 
experience and be experience to the unexperienced. I look upon it and shall pre- 
serve it as a valuable work of reference. H. S. Pool: Please send me every num- 
ber. I will pay money for it rather than do without it. J. E. Taylor: I will be 
pleased to be on your mailing list for bulletins and other good things from the 
North Carolina Agricultural Experiment Station. John W. Shields: Please send 
bulletins. I am always glad to get them. J. R. McQueen: I wish the Station 
success, and hope its usefulness will not be impaired when the farmers need it. 
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worse, being forced to quit cotton and not knowing how to raise anything else 
profitable. H. S. Pool: I very carefully peruse every one of your bulletins. I am 
always glad to get them, so please send all publications. F. Dixon: I consider the 
bulletins a mine of information to the farmer, fruit grower and every one con- 
nected with agriculture. I have read all I have received since my name was 
placed on the mailing list about three years ago. Also keep them on my book 
shelves for future reference. T. E. Battley: The bulletins are all very much ap- 
preciated by me. W. E. Black: I believe Bulletin 112 would be of great interest 
to me. Dr. F. W. Bradbury: Please accept thanks for the generous gift of bulle- 
tins. I am reading them with a great deal of pleasure, and find a great amount 
of information. Your Station muLt be doing a great and grand work for the 
farmers of North Carolina. Dr. G. W. North: Please renew my name for this 
coming year, as I take pains to keep all publications on file for all newcomers to 
read in my colony. C. H Hall: I have received much benefit from past bulletins 
and should miss them very much. Eugene V. Mersch: I feel very much interested 
in the workings of such a body as the Experiment Station, and would be very 
glad to have the bulletins sent regularly to my address. A. M. Smith: I received 
your bulletin. "Trucking in the South," and also "Home-made Fertilizer and 
Composts." I am well pleased with same. They are certainly a great help to 
persons engaged in trucking. D. M. Underwood, Secretary of Pocket Alliance: 
The book on " Diseases of the Horse," sent by you some time ago, was received 
and showed to our members, and they all seemed to like it very much. John L. 
Caddell: I have learned a great deal from the bulletins. Otto Katzenstein: The 
bulletins are the most complete and interesting publication of their kind, and I 
shall derive much benefit from them. John R. Gilbert: Your bulletin No. 79 
has been"received and read with pleasure. I think it is the best bulletin you 
have issued. It is just the thing I have been wanting for myself for a long time. 
E. D. Perry: Your Climatology is exceptionally well gotten up, as a work of 
reference is most valuable, and reflects great credit on your bureau. Dr. M. W. 
Wright: Bulletin No. 61 should be in the hands of every wide-awake farmer in 
the State. D. P. Shields: I enjoy reading them very much on account of the 
information they give. A. D. McLauchlin: I find them very interesting and help- 
ful. J. M. Coffer: I think they will do much good. H. A. McCallum: I appre- 
ciate them very much. I like very much all your publications. The more I 
receive the more I feel interested in the work that is carried on at the Agricultural 
Experiment Station. 

Nash County.—T. P. Braswell: I appreciate the bulletins. Don't fail to send 
them. B. B. Guion : Please send me all the bulletins from your office. W. A. 
Moore : I wish you to continue to send me the bulletin, as it keeps me posted on 
several subjects. N. W. Boddie : Bulletins regularly received and very much ap- 
preciated, and wish you to continue to send them. J. P. Ward : I get lots of in- 
formation from them. 

New Hanover County.—William Swan : I would like very much to have it sent 
to my address, as I read and get a good deal of information from it. S. Jewett: 
Thanking you for the bulletins furnished me recently, which I feel helped to put 
me straight on the farm, I would appreciate it if my name was kept on the list. 
W. H. Bernard: Your bulletin on "Trucking in the South" is the most valuable 
publication ever issued by the Station. C. H. Heide : I have, indeed, many 
years' experience here in farming, but so far all I have yet read coming from 
your Station has been very helpful to farming here. W. H. Mills: I was very 
much pleased with Bulletin No. 96. Your publications are all very good, and I 
highly appreciate them. Wilmington Star: The North Carolina Experiment 
Station has recently issued a large illustrated bulletin, of nearly a hundred pages, 
devoted to giving information on the grasses best adapted to North Carolina, a 
book of much value to the grass-grower. There is not a farm in the State that 
a portion of which should not be devoted to grass culture, and in the long run 
will be found the most profitable crcp grown. JohnB. Quelch : The bulletins in- 
terest me very much. G. W. Stokes: Your bulletin (No. 83) is especially valua- 
ble to me. S. W. Noble : The bulletin on compost and home-made manures is 
just what we farmers need. H. A. Whiting : I have just received bulletin " The 
Vegetable Garden and Its Pests." This seems an unusually valuable bulletin, and 
it contains a great deal of information. 
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Northampton County.—Samuel B. Stephenson : I shall always appreciate your 
kindness in sending me the book on the "Diseases of the Horse." It describes 
the symptoms in my horse precisely, and I think I will be able to cure him. I 
think the bcok contains valuable information in regard to the horse. D. C. 
Whitted : I think every n an in North Carolina ought to read the bulletins.    John 
B. Quelch : Please continue mailing the bulletins, which are of great interest to 
me. S. Jewett: I have appreciated the bulletins. M. S. Willard : I would miss 
the bulletins very much. McEachin Bros. : Please send us bulletins regularly, as 
we need them very much. Roanoke Patron : We have received bulletin No. 73, 
"The Best Agricultural Grasses." It contains information valuable to every 
farmer who desires to get the best profit out of the farm at the smallest cost. 
The Station is doing valuable service in gathering up such information for the 
use of our farmers. Roanoke Patron: We note with pleasure the issue, by the 
Experiment Station at Raleigh, of a carefully prepared series of papers, giving 
in detail the methods of cultivation of certain crops, which will help the farmers 
in deciding what crops they may substitute for cotton advantageously. These 
papers are very timely, and show that the Station is alive to the interest and 
needs of our farmers, and seeks to show them how they may diversify their crops 
and not be dependent alone upon one thing to sell to meet their necessary ex- 
penses. George Bishop : *I am much benefited by them. McL. Hill: I highly 
appreciate the bulletins, and desire to have them in the future. B. F. Renfrow : 
Please continue to send me the bulletins. I find them very interesting, and ap- 
preciate them thoroughly. W. J. Atkinson : I take great delight in re ading them, 
and wish to follow the advice of some of them. 

Onslow County.—D. E. Sandlin . Your bulletin No. 79 was such a charge from 
your tormer Station bulletins for the average farmer, that you must allow me to 
congratulate you from the very bottom of my heart. All we uneducated clod- 
hoppers can glean something frcm it that will be valuable to us. E. Murrell: I 
take great interest in reading it, and would like very much to get it. 

Orange County.—D. S. Allison : I am very much interested, and 1 think bene- 
fited, by your past bulletins. E. Alexander : Nearly all the bulletins are of inter- 
est and use to me. and I am glad to have them. J. O. Webb: I think No. 130 a 
fine book. John K. Hughes : I am satisfied that it is a very valuable publication. 
T. Ivey : I regard them all as valuable. D. S. Allison : I read them all with in- 
terest and profit. Sterling Browning : I get a great deal of useful information 
from them. R. R. Harding : I like the manner in which you have gotten out the 
bcok. It is plain and logical and will do lots of gocd. C. A. Whitaker : The 
bulletins are welcome visitors at my home. 

Pamlico County.—W. T. Mayo: I have carefully read your bulletin on " Dis- 
eases of the Horse," and have tried some of the teachings of it; I find it good. 
The book has been used by my friends, and they think that the Station is doing a 
great work in sending out such a book to the farmers of North Carolina. A. D. 
Rawls: I have been reading your bulletins for some time, and would like to con- 
tinue. I think our Station is a grand thing for our farmers to be proud of. I 
appreciate the noble work that the Station is doing. I find very beneficial infor- 
mation in every copy of your work. J. R. Bowden: I wish bulletins, as I get good 
information from them. 

Pasquotank County.—R. O. Preyer: Please keep my name on the list of those 
wishing bulletins.    I would not be without them if I bad to pay for them.    M. 
C. Gregory: Please accept my sincere thanks for Bulletin No. 92. It is the very 
essence of what every lover of orchard and garden culture is in rfeed of ; it deals 
in an intelligent manner with what I esteem the luxuries of life. It is the very 
thing I have been, hunting for these many years. F. F. Cohoon: We have many 
farmers in this section who do not know, therefore cannot appreciate, the good 
work you are trying to do for them. Elizabeth City North Carolinian: The Sta- 
tion will accept our thanks for a copy of the " Best Agricultural Grasses " suita- 
ble for this State. This is a subject of deep interest to every farmer of the State. 
W. H. Buff kin: lam very thankful for information received in your bulletins, 
and would be glad to receive them as long as you feel disposed to send them. 

Pender County.—Dr. E. Porter: I have found the bulletins and papers issued 
from the Station interesting, and would like to receive them regularly.    J. C. 

6 
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Jones: I have heard a great deal of your bulletin on " Trucking in the S)uth," of 
its great usefulness, etc.. and would like to have a copy. L. H. McCiammy: By 
last mail I received a copy of that invaluable work, " Disea-esof the Horse." The 
plates are the clearest and most instructive that I have ever seen. Its treatment 
of everything pertaining to the care or cure of that noble animal is the most 
rational; it surpasses everything of the kind which I have examined, and I assure 
you that I most highly appreciate and sincerely thank you for it. Dr. E. Porter: 
I have 250,000 cabbage now set out, and found much valuable information in your 
bulletin 123, page 381, describing the cabbage maggot and its treatment. It was 
timely and saved me. J. W. Page: I write concerning your Bulletin No. 73. I 
am not a competent judge, as I have n^ver used any grass, but I think it has given 
me much light on this subject. J. P. Herring: I have been reading some of the 
copies of the bulletin you sent to this office, and find them of great interest and 
very instructive. L. H. McCiammy: I would not be without "Trucking in the 
South " for $25. In my judgment it is the most valuable publication ever gratui- 
tously distributed. I have made practical application of some of its suggestions 
this year with most gratifying results. S. T. Lee: Please continue sending me 
bulletins. I like them very much. J. M. Barlow^e: I would be pleased to receive 
all future bulletins, and I assure you they will be carefully read, and I hope do 
not only myself but others good. R. J. Jones: I am a young farmer just starting, 
and find the information good in your bulletins. J. C. Jones: I derive great ben- 
efit from tbe Station publications. E. H. English: I get some good lessons out of 
the bulletins.    Thos. B. Long: I am pleased with your poultry bulletin. 

Perquimans County.—W. A. Newbold: The bulletin of October 8th which you 
sent me contains much valuable information for the farmers, and I think if the 
advice given in these bulletins would be heeded by us as farmere, we would learn 
much that in time would enlighten us upon agriculture in all its branches. All 
the subjects named in this bulletin are of much importance, and we hope our 
farmers will discuss them, and thereby gain much that will be of great value to 
them. J. A. Whitehead: I read with interest each copy of the bulletin. I would 
not be without it for anything. I have advised my neighbors to take and read it. 
Every farmer should read and profit by its instructions. Please consider me your 
appreciative reader of the bulletin. 

Person County.—W. P. Yancey : I have received and read Bulletin No 73, and 
am more than pleased with it. Would not be without it for ten dollars. J. D. 
Winstead: I find the bulletins contain much useful information. W. Yarboro : 
With feelings of gratitude I thank you for the great benefit you are doing our 
State. R. A. Pass : I have begun the erection of poultry houses (the plans given 
in 130) for three yards.    I am thankful for the information given therein. 

Pitt County.—P. F. Evans : The work on "Agricultural Grasses" have been re- 
ceived. I find it a very instructive and comprehensive work on the subject, from 
the study of which every intelligent farmer would derive benefit. J. F. Joyner : 
I take great interest in the bulletins. S. H. Sugg : I am very much interested in 
the bulletins, and anything that pertains to the progress and development of North 
Carolina. C. H. Johnston: I have Bulletin No. 92, and have gained a lot of in- 
formation, and it causes me to want the others. R. R. Cotton: The bulletin is 
always a welcome visitor, from which I get much valuable information. J. B. 
Grimes : Bulletin No. 92 is worth more to the farmers of North Carolina than 
many times the annual cost of the Experiment Station. For our farmers I wish 
to congratulate you upon the efficiency of the service, and to thank you for the 
valuable work. D. J. Whichard : I think the plan of publishing plate matter in 
newspapers is a good one, and it brings matter to the attention of the farmers 
and the people generally that is beneficial to them. J. F. Joyner : I always en- 
joy your bulletins, but owing to some cause, I get them very irregularly. May 
your work live long and prosper. J. A. Sugg: I am very much interested, and 
will make the bulletins useful in my hands. I take special pleasure in doing what 
I can for North Carolina and her people. A. D. Johnston : The bulletins are a 
great help to any practical farmer. J. P. Quinerly: The bulletins are much ap- 
preciated. E. G. Cox : Please continue to send me the Station bulletins, as I de- 
rive great benefit from them, and while I have not much to say, I take great in- 
terest in the Station work. J. McDixon : I am benefited by each bulletin. John 
P. Brown: I shall thank you to send Station bulletins as heretofore, as I derive 
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much information and pleasure from the perusal of them. Andrew Joyner : The 
bulletins are very valuable to me. Alban Greaves : A copy of the North Carolina 
Experiment Station bulletin bearing on "Fruit and Horticulture" would be of 
the utmost service to me. I should be glad of Nos. 92 and 94, and write in hopes 
of receiving them. The Experiment Station ought to be appreciated by farmers 
and o'hers. J. C. Quinerly : I receive nothing that I gather more from than the 
bulletins you send me. I enjoy them. J McDixon : Please keep mv name on 
your register and accept my thanks for the bulletin. M. M. Bissett: My Alliance 
regards your bulletin on the '' Diseases of the Horse" a valuable book and money 
well spent. Josephus Cox : I get so much valuable information I do not want to 
miss a single copy. J. A. Wolston : Please continue bulletins to me I get much 
information from them. John King: I have read them with pleasure and with 
profit.    S. F. Carton : I appreciate your bulletins very much. 

Polk County.—Dr. C. J. Ken worth: The bulletins are reliable and interesting. 
M. A. Cornwell: I am glad to receive the bulletins at any time. W. M. Justice : 
I received the work on the " Diseases of the Horse," and will say, after making a 
hasty examination of the work, that I am well pleased with it, and believe it will 
prove of great value to horse owners. John Orr : We wish to thank you for 
bulletins received, and are glad to get them regularly. James K. Simpson: I 
highly appreciate them. L. N. Wilcox : They are valuable and interesting read- 
ing. Mrs. J. T. Camp: The Station bulletins are very helpful. J. I. Bran scorn: 
I am always glad to receive them. George E. Morton : I need them in my busi- 
ness. 

Randolph County.—J. I, Lambert: I have received your bulletin on " Diseases 
of the Horse." I am well pleased with it. I think it will be a great benefit to 
farmers. I thauk you for same. L. O. Sugg: I have been reading the bulletins 
for quite a whuV, and find them very instructive. T. S. Groves: I find the bul- 
letins of much value to me. C. U. Hinshaw : I think you are doing a grand work. 
W. L. Kivett: Bulletin No. 126 contains valuable information. I feel proud that 
our State is furnishing such information which is so valuable to the agricultural 
classes. Through the experience and information of others, I have this year 
raised 100 bushels of Irish potatoes on about one-fourth of an acre. D. M. Hol- 
lady : I consider your experiments very valuable to the farmers, and I wish to 
keep posed. J. W. Bean : I am very anxious to have your bulletins sent to me. 
I ihink it the most valuable publication in North Carolina for the farmer. G. H. 
Makepeace : Please continue my name on your list and send me bulletins. I find 
them very interesting and instructive. N. H. Ferguson : I have read the bulle- 
tins that nave been sent me from the Experiment Station with much interest. 
D tvid Sumner : I think Bulletin No. 73 is a good thing ; I am well pleased with 
it B. F. Steed : I enjoy the bulletins. L. M. H. Reynolds : My farming and gar- 
de!, ing are on a very small scale, but I appreciate the bulletins and shall be glad 
to receive them. C. G. Dorsett: Being much interested in agricultural bulletins, 
you will please send them to me. I assure vou they will be read and studied. 
John F. Brower : I think everv farmer should read the bulletins. Daniel Farlow : 
I am interested in them. C H. Hobbs : I have examined your bulletins carefully 
ani appreciate them very much, particularly the one on grasses. I. H Pugh : I 
am much pleased with the valuable imformation it imparts and do not wish it 
discontinued. R. G. McD miel: I like to read it very much. C. H. Hobbs : I am 
very much pleased with the practical information you are sending out from the 
S arion. Ic is a good work. R. P. Taylor: I think the Station is a grand thing 
for the farmers, if they would only take advantage of the opportunities that are 
offered them, and try to profit by others' experience. C. L. Robbins: I would be 
glad for you to send me your papsr. I am much interested in it. H. F. Bes- 
cheres : I have received a copy of the bulletin and find it quite a help to me. 
Please send me the bulletins. J M. Williams: I am very much delighted with 
the bulletins that I have been receiving from you, and find them of much benefit 
to me, and if you still send them I assure you that I shall feel that it is a great 
favor to me. J. E Ward : I think the bulletins are real interesting, and am very 
glad to receive them. 

Richmond County.—David A. Passoner: The book, "Diseases of the Horse," is 
at hand. I am well pleased with it. I think it a good thing. B. F. McGregor: 
I think your bulletin on " Diseases of the Horse," will be of much benefit to the 
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farmers of the State.    C. W. Poole: I am a great admirer of the bulletins.    Wm. 
H. Murphy, Jr.: Please send the following Nos     I hate to ask for so many 
bulletins, but I really want them. Peter McRae: I am always glad to receive 
them. H. S. Pool: I appreciate them. M. A. Davis: I received one of your hand- 
books which I highly prize. I like to get them. I take a great delight in reading 
them. 

Robeson County.—J. B. Sellers: I find the bulletins issued by your Station very 
valuable. I can get a great deal of infoimation from them. J. A. McAllister: I 
wish every farmer could get the bulletins and read them. R. W. Towns^rd: I 
commend yourself and co laborers to our agricultural interests. W. EL Ellis: I 
derive great benefit from bulletins issued from jour department, and consider 
them second to none issued in any State. W. S. Cobb: I wish the Station much 
success. N. T. Humphrey: Please continue to send me the bulletins, for I appre- 
ciate them. Jas. McBryde: I am well pleased with it, and desire to get it the 
balance of the year. Wm. Boyd: I am pleased with your work. Jas. Humphrey: 
I am in receipt of your Bulletin No. 137, and hasten to write to thank you for your 
caution about compost peddlers. R. K. Blake: I am a farmer and nurseryman, 
and find the Station publications of great benefit. 

Rockingham County.—P. B. Neal: I was much pleased with the book on " Dis- 
eases of the Horse,'' and th?nk it is a good work. E. Daligny, M. D.: If it is any- 
thing I can do to help the t^ork of the Station, I am ready to do all in my power 
at any time. R. P. Richa»dson, Jr.: I believe your Station is the best source of 
information. S. H. Boyd: I find your bulletins a valuable help. Dr. J. H. Thacker: 
Please continue all publications to my address, as they are very interesting and 
instructive. Wm. A. Payne, M. D.: I wish you to mail your bulletins to me reg- 
ularly, as I gain much information from them. J. R. Smith, M. D.: I consider 
your bulletin on " Diseases of the Horse " one of the best works extant, and from 
the flattering clippings I send you see I am not alone in this thinking. I think it 
will do a great deal of good, ard your mode of distribution is, I think, a good one. 
Delma Rainey: I think it is the be>-t work on " Diseases of the Horse" ever pub- 
lished, and will be of more benefit to the farmers than anything yet published. 
P. B. Neal: I am so glad of the benefit the bulletins may be to our people. John 
D. Meodoc: There is some important information in Bulletin No. 72. W. S. Mc- 
Kinney: I am always glad to receive them. W. D. Landen: I like it very much. 
Mrs. John Pannill: We aie very much interested in them, and read and study 
them carefully, and then file them away for future use. J. M. Harris: I can gain 
a great deal of information from the bulletins. P. B. Johnston: I read your bul- 
letins with interest, and have gotten some valuable information from them. G. 
W. Brooks: I am a friend to the Sfation and regular reader of its publications. 
Thos. R. Sharp: I am much interested in the reports. 

Rowan County.—A. D. L. Moses, Secretary Alliance: From the slight exam- 
ination I have given your bulletin on " Diseases of the Horse," I think our Alli- 
ance will appreciate it very highly. James A. Lisk: I cannot well do without the 
bulletin. It is read with much interest in this section, and has done a great deal 
of good. George B. Kesler: I am much pleased with the bulletins. Whit L. Wil- 
helm: I would be glad to receive the bulletins. Owen H. Bishop: I have just 
received a copy of "Diseases of the Horse," for which I thank you very much. 
J. B. Johnston: I find valuable information in the bulletin. J. T. Wyatt: I get a 
great deal of information from the bulletin. J. W. Peeler: I find the bulletin of 
benefit to me. J. McPenninger: After carefully reading Bulletin No. 73, I must 
say it is the most valuable work I ever had placed in my hands. It contains the 
information that every cultivator of grasses should have. John H. Lemly: If you 
please, send me a copy of your valuable treatment on stock, etc. John D. A. 
Fisher: The bulletins are highly appreciated by me. They contain just such in- 
formation as any practical farmer should have. C. H. Bruner: Conducting a 
general farm, all your publications are very interesting and valuable to me. W. 
C. Lisk: I have been reading your bulletins and I have received a great deal of 
information in regard to farming. I expect to try some of the plans this year. 
H. C. Agner: I derive a great deal of benefit through the study of the bulletins, 
and wish you to continue sending them to me. H. C. Deaton: I am now receiv- 
ing the bulletins of the Station and am well pleased. Moses Goodman: The bulle- 
tins have been of great good to me. 
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Rutherford County.—Andrew Joyner: I received the report of North Carolina 
Experiment Station during 1894, and found out practically what I had been seek- 
ing in the dark to learn for many years. It is of wonderful interest and practical 
value to the up-to-date farmer. Plato Rollins: I received your book on "Diseases 
of the Horse." It was received with thanks and highly appreciated. J. Q Pad- 
gett: I received the Bulletin No. 73, and am well pleased. W. A. Thompson: I 
have received the bulletin on grass culture, and am well pleased with it. D. E. 
Huatley: I desire to thank you and the Station for the valuable information which 
I have obtained from the bulletins which I have received from you. 1 am always 
glad of any information on farming or pertaining to the farm, and especially 
trucking and garden culture. J. W. Morgan: I really do want the bulletins. 
Forward them to me all the time without fail. Thomas L. Hale: In regard to the 
bulletin, will say send it as usual. I find much in it of interest, and I may say, of 
value. H. G. Ewart: I find them interesting. A. L. Rucker: Many of them have 
been very helpful to me. D. G. Huntley: The bulletins have been a great help to 
me, and I especially desire the bulletin on the care of poultry. W. L. T witty: I 
enjoy reading the bulletins. Col. T. B. Long: I have the honor to acknowledge 
the receipt of Bulletin No. 91. I have perused its contents with very great satis- 
faction. R. B. Clark. I appreciate it greatly, especially knowing where it came 
from. It will do me lots of good. J. L. Padgett: I take much pleasure in reading 
tliH bulletins, and gain mucn information from them. 

Sampson County.—J C. Hobbs: I wish to have all the bulletins sent me regu- 
larlv and in full, as I take great care and read them with much interest. James 
O, Mathews: I desire to receive the future issues of the Station's bulletins, as I 
regard them valuable to farmers. John W. Williams: I think they are a great 
help to the farmers. 

Stanly County.—I consider them very valuable to any farmer who wishes to 
progress in his methods. W. T. Cutchin: I keep all bulletins for reference, and I 
find them very helpful. J. W. Nance: I was well pleased with Bulletin No. 73, 
and would be glad to receive any publications from the Station, as I think they 
would be of much interest to me in assisting me in carrying on my farm work 
more completely. W. T. Cutchin: The Bulletin No. 73 has received my careful 
attention, and I must say that it is a most valuable pamphlet indeed. The com- 
parisons, data and assortments are carefully made and stated. J. P. R. Polk: I 
have read with much interest numerous bulletins emanating from the Experiment 
Station. W. T. Cutchin: I have studied and read thoroughly all of the bulletins, 
and I have gained no little amount of good. Am thing of benefit is devoured here. 
C. M. Palmer: I have been reading the bulletins from your office recently with 
great profit and interest. Thomas L. Meggs: I received a copy of your bulletin 
and am well pleased with it. J. P. Sell: I am well pleased with your work and 
highly appreciate it and read it regularly, and want it continued to me. W. T. 
Cut chin: Please send all the bulletins as fast as they are published, with the assu- 
rance they are thoroughlv appreciated. Wm. Harward: I would not wish to be 
without them. John P. R. Polk: Your recent Bulletin No. 130 is strictly up to- 
dat^. It is plain, practical, and to the point, and should be of immense benefit to 
all North Carolinians, those more especially interested in poultry. I shall be 
pleased to have all your bulletins, as they are eminently practical and valuable. 

Stokes County.—W. P. Bynum: The bulletins are valuable and interesting Rev. 
J. N. Hunt: I have been pleased to read the bulletins in the past, and wish you to 
continue. A. M. Stack: I find the bulletins very valuable. C. B Moore: The 
bulletins are of great value to the farmer. J. H. Campbell: Your book on "Dis- 
eases of the Horse" received, and I thir k it will prove a great benefit to the farm- 
ers of North Carolina. It is a book which I do not doubt will be greatly appre- 
ciated by the farmers of North Carolina. It will fill a want and prove to be a 
great benefit to the farmers and Alliance generally. M. D. Ham: send me the 
bulletins, as I like to have them.    J. P. Dalton: There is good information in them. 

Surry Covnty.—W. E, Storm : I am highly pleased with the bulletins. H. G. 
Chatham : I want to thank you personally for the inestimable good you are doing 
by the bulletins. " The Home Vegetable Garden and its Pests," ia worth $5 to any 
gardener, and every bulletin contains valuable information. B. F. Sparger: I 
have received several copies of the bulletin from the Experiment Station and ap- 
preciate them, and hope you will continue to send them to me. I think the bul- 
letins will dc a great deal of good if the people will study them. 
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Swain County,—J. W. L. Arthur: I am always glad to get the bulletins, as 
they are very instructive. Swain County Herald: Bulletin No. 73, issued by the 
Station, is loaded with valuable information on the subject of grasses, and the 
soils and localities best adapted to their successful and profitable cultivation. Ifc 
should be in the hands of every farmer in Swain county. The Station at Raleigh 
has been of incalculable benefit to North Carolina, and those who have studied 
its bulletins have been well paid and are becoming educated in the proper use of 
means—which lie all around them—for their advancement in wealth and pros- 
perity. Swain County Herald: We have received Bulletin No. 76, "Plant Dis- 
eases and their Remedies." It is a useful and valuable publication, and should be 
in the hands of every farmer. It is hard to see how so much useful information 
was compressed in so small a space. R. O. Patterson : I regard the bulletins as 
very beneficial. J. A. Franks: I will be very grateful if you will continue to 
send them to me, as I am very much interested in them. 

Transylvania County.—Mrs. H. Larned : I do not like to do without the bulle- 
tins; they are so interesting and useful. J. M. Hamlin : You sent me not long 
since bulletins for which I am very much obliged, and which I read with much 
interest. T. E. Meece: Please forward your valuable paper to me. F. E. Jen- 
kins: I gain so much information from them that of course I want them. Albert 
Jenkins : I prize them very highly and find them very useful. B. Robinson : 
Please forward your valuable paper to me. C. Grimshaw, M. D.: I write to thank 
you, on my part, for the valuable article on celery. 

Tyrrell County.—F. N. Hussey : I have learned to farm more from your bulle- 
tins in the last four years than all the balance of my life, and I hope and pray 
that your good work may reap a harvest. Thomas W. Swain : I highly appreci- 
ate them. 

Union County.—Charles W. Barrino: I am obliged for the bulletins, as they 
have been of much benefit to me. W. H. Fitzgerald : We appreciate the bulle- 
tins. W. G. McBryde : Will you please enter my name on your mailing list for 
future bulletins? I do not ask this because they are free, but because I have got 
so much valuable information from them in the past. I read all I get and try to 
profit thereby. D. M. Simmerlin : I like the bulletins very much, and prize them 
very much. H. G. Green : Please continue the bulletin to me, as I think it a 
valuable publication. Ashcraf t Bros. : We find the matter sent out by you very 
popular with our readers. H. W. Pusser: I now beg to express my thanks to 
the Station for the faithful work you are doing for us. I regard the publications 
as indispensable. W. B. Hyatt: I think they are a great benefit. J. M. Am tin : 
Please accept my thanks for your kindness towards me in sending the bulletins, 
as they have been a great deal of information to me. I. C. W. Hargett: I think 
they are the thing for the farmers to take. H. M. Baucom : Please continue the 
bulletin to my address, as you have been doing. I like it very much. D. C. Jen- 
kins : I read them with interest. J. V. Griffin : I have received a few and eig'oy 
reading them very much. 

Vance County.—Hamilton Stewart : I do not wish to overestimate or give 
excessive praise, but this much I will say : That if the people of North Carolina 
will be guided by your work, it will be the saving of thousands of dollars. A. H. 
Ball: 1 am a farmer and read all the farming information I can get. I keep them 
for future reference. Mrs. Sarah E. Noble: I find the papers of much interest. Thad. 
R. Manning : I am pleased with the press bulletin plate-matter myself, and think 
it a valuable and interesting feature of the paper. That it meets the approval of 
my readers, among the class it is designed to benefit, I am quite sure. I have 
heard many favorable comments on the subject from that quarter. H. H. Har- 
ris : I get lots of information from the bulletins. J. M. Horner : I have heard 
the poultry bulletin highly spoken of, and desire to have one. W. H. Cheek : 
Please continue to send me the bulletins ; I prize them very much. A. H. Ball: 
I am a farmer and read all the bulletins I can get. I have learned a good deal 
from thf m, and hope to learn more. P. N. Gill : I am very much interested in 
the work. Sam Watkins : Was very much pleased with your bulletin issued sev- 
eral months ago on celery. Henderson Gold Leaf: Those who do not read the 
papers and bulletins sent out and keep posted in regard to the work of the N. C. 
Experiment Station cannot appreciate what is being done in the interest of agri- 
culture, horticulture, stock raising, etc.    Let our farmers wake up to the impor- 
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tance of grasses in farming. In the first place let each farmer that is not already 
supplied send to our Experiment Station, at Raleigh, and get one of their pamph- 
lets on the different grasses and forage plants, and learn that red clover and 
orchard grass, while very good ones, are not the only grasses in the world, or 
adapted to growing in our section. U. O. Duke : I read them and have been bene- 
fited by them. M. C. Whittaker : I have read some of your bulletins and am well 
pleased with them. They supply a great need of the people and should not only 
he read but studied. A. L Capehart : I have received " Poultry Keeping for 
Profit" and found it very inteiesting. Am very much obliged to you for same. 
Henderson Gold Leaf: The station is doing good work in behalf of the farming 
interests of the State. 

Wake County.—Mrs. M. E. Pugh : I find the bulletins interesting and helpful. 
Dr. G. W. Blacknall: I read the bulletins with much pleasure. Raleigh Christian 
Advocate.: Probably the most notable bulletin the North Carolina Experiment 
Station has ever is-ued is Bulletin 92. This treats of orchard and garden fruits, 
their culture ; the best methods of budding and grafting ; enemies to fruit life ; 
soils and manures suitable to fruit; best varieties of fruits. This will be sent free 
to farmers who apply for it. No farmer who takes an interest in modern meth- 
ods and farm improvements should be without this pamphlet. B. P. Williamson : 
Our people should read each one of the bulletins carefully, as they contain good 
facts for thought and practice. W. F. Dtbnam : I find the bulletins very pleasant 
reading and very instructive, and they should find their way into the homes of 
the people of the State. R. J. Carpenter : I find some very good things for the 
farmers in the bulletins. S. F. Telfair : I am instructed by the Governor to 
acknowledge the receipt of volume on the " Diseases of the Horse," and to thank 
you for the same. It is a valuable book and is highly appreciated. Dr. R. H. 
Lewis : I desire not only to ihank you for such a valuable treatise (Diseases of the 
Horse), but aJso to express my appreciation, as a citizen of the State, interested in 
agriculture, of the enlightened management of your department. I cannot com- 
mend too highly the policy thus so successfully inaugurated of distributing among 
our farmers accurate and trustworthy literature on practical subjects of interest 
to them, such, for example, as this scientific, and at the same time practical and 
most admirable work on rhe most valuable animal known to man. W. B. Smith: 
I think it (Diseases of the Horse) is a most valuable book. W. O. Allen : I think 
that your work must inure to the good of every farmer who will read your bulle- 
tins. Gov. Thos. M. Holt : Please accept my thanks for the volume (Climatology 
of North Carolina), which reflects great credit on your depirtment. C. B. Den- 
son : Allow me to iemrn thaiiks to you for the Climatology and to congratulate 
you and the State on it. Geo. L. Penny : I have received one or two copies of 
the bulletin and am verv much pleased with it. I would like to receive it regu- 
larly. R. P. Howell : Please continue the bulletins by all means, as I find th^m 
very useful. Geo. W. Perry : I am well pleased and profited bv them. W. H. 
Burt: Send the bulletin. I appreciate it highly. W. B. Smith : I want them and 
anything else as instructive and beneficial as they are. T. L. Penny : I want the 
bulletins for they are a great deal of benefit to me. W. W. Norris : I am already 
receiving it and think there is much instruction given in its pag< s. Wish more 
farmers to read it.    W. H. Britt: I peiuse the pages of the bulletin with interest. 

Warren County—W. G. Plummer : The book on "Diseases of the Horse" 
seems to be complete, and has left little untold. Many thanks for the same. 
O. H. Fo >te : The book on the "Diseases of the Horse" is an admirable work, 
and it is to be legretted that it cannot be in the hands of every man who owns or 
much uses horses. Charles Petar : The bulletin is a useful and instructive pamph- 
let. L. C. Perkinson : The agricultural bulletin generally contains matter of 
interest and imparts valuable information on some thi» gs. W. L. Baxter : Please 
continue to send me the bulletins, which we duly appreciate. G. A. Foote : I 
received the work on the horse and criticised it carefully. It is well gotten up 
typographically, and the platfs are the most intelligent. The book is a credit to 
the Experiment Station. R. D. Paschal : I wish you would send the bulletins to 
me. I take great pride in reading the Experiment Station literature, and think 
the farmers can learn a good deal if they will. J. B. Wiggins : I have seen a 
good many books of the kind on diseases of the horse, but I think the one sent 
out by the North Carolina Experiment Station surpasses all others, and ought to 
be, and no doubt is, highly appreciated by the farmers of this State.    Peter Wil- 
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liams : The bulletins are of much benefit to me. Dr. D. F. Smithwick: I have 
greatly appreciated the bulletins, and request that you continue to tend them to 
my address. E. W. Thompson : I am very much pleased with the bulletins. 
J. D. Newell, Secretary Alliance : I think the bulletin on the " Diseases of the 
Horse" is one of the best of its kind I have ever seen, and will be of incalculable 
value generally. I have placed it where it will do the most good. James A. 
Pitchford : I am truly thankful for past bulletins. W. D. Rodgers : You will 
please continue to send me the bulletins. They are interesting and instructive, 
and should be kept for reference by every farmer. M. Wolff: The book on "Dis- 
eases of the Horse " is the best thing published in the English language, and can- 
not help doing much good among our farmers. H. A. Foote : I regard the bulle- 
tins as specially valuable to our agricultural literature. F. M. Watkins: I am a 
farmer, and would like for you to send me all the bulletins from the Station, as I 
see much valuable information is to be gained by reading them. Peter Clacy : I 
appreciate the good work you are doing and wish to profit by it. E. W. Thomp- 
son : I think you are on the right track in regard to crops and manure. J. B. 
Ellis : I appreciate the bulletins sent to me from time to time. J. M. Brame : I 
read the bulletins with great interest and think they are of great value to the 
State. Continue to send them to me. H. B. Hunter, Sr.: lam always pleased 
and appreciate the bulletins and all matter from the Station. I am in full accord 
with the Station and wish you much success. M. Wolf: I wish you abundant 
success in your noble work. The bulletin is the best thing the State can do and 
is doing for the farmers.    J. C. Jones : I am very much interested in the work. 

Washington County.—W. T. Hopkins : I prize the bulletins very highly. 
Watauga County.—John Green, Jr.: Your book, "Diseases of the Horse," 

was promptly received. It is a valuable work, and will do good in saving the 
lives of many valuable horses, and thousands to the farmer. Adam Green, Jr.: 
I have received Bulletin 73, for which accept thanks. I think it very valuable, 
and should be in the hands of every farmer in the State. N. T. Mast: Please send 
me your bulletins, as I take great pleasure in reading them. H. H. Farthing : I 
think the bulletin on grasses is a very useful book for the farmers, and one which 
the members of Sweetwater Alliance seem to appreciate, as it has been called 
into requisition quite often since we got it. Bulletin 84, on " Enemies of Truck 
and Garden Crops," I appreciate very highly as containing much useful informa- 
tion. W. I. Farthing : I have been getting some copies of bulletins and like 
them. Norman Astley : Several years ago I wrote your Station for information 
regarding North Carolina, and received a supply of literature. I have made some 
investments. I have now three farms in Burke county of about 800 acres, all 
told, and have just completed a pretty summer cottage here at Blowing Rock. 
H. H. Green : Received Bulletin No. 73, and was well pleased with it. It con- 
tains a vast amount of information I have long needed. A. J. Gambill : I think 
Bulletin No 73 contains useful information for the thoughtful farmer. C. U. 
Chipps, M. D.: I think that the bulletin should be carefully read and practically 
applied by all farmers. Dr. W. Gentry : I very highly appreciate all of them. I 
am exceedingly well pleased with Bulletin No. 92, which treats of the vineyard 
and orchard. It is scientific, simple and practical and should be re id and reserved 
for reference by every farmer. J. J. F. Reese : I am pleased and delighted with 
the information received from the bulletins of the Experiment Station. Please 
continue to send to my address. 

Wayne County.—A. Roscower : The plate-matter is all O. K. and worthy of 
perusal. A. L. Aycock : Have been benefited very much by the use of the bul- 
letins. John F. Albrighton : I want the bulletins sent to me all the time. They 
have been a great benefit to me. Many thanks for your faithful effort to serve 
the farmers of the State. J. W. Hall : Please permit me to say that I am so much 
pleased with the Station and its work, I could point out many instances where 
we farmers have been inestimably benefited by it. J. F. Oliver: I always read 
thn bulletins carefully and value them very much. John F. Albritton : I highly 
appreciate your effort to advance the agricultural interests of North Carolina. 
Your bulletins have helped me very much. Tne work, " Diseases of the Horse," 
is worth a great deal to any one who will seek its information, and its gratuitous 
distribution, with that of your other literature, will prove of incalculable value 
to our farming people.    George W. Langston : I appreciate the bulletins and find 
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them of much value. J. B. Garris: I am deeply interested in practical farming 
and think you are doing a noble work. J. O. Loftin : I find the bulletins very 
interesting and profitable. I would not be without them for $5 per annum. Wm. 
T. Yates : I shall be pleased to have the bulletins sent me. I read them with 
pleasure and interest Wm. S. Cheyney : The bulletins contain much useful 
information. W. H. Jennett: I enjoy the bulletins very much. H. A. Pennock : 
The Station is certainly doing a grand work for the people, and if the farmers 
will follow its teachings, North Carolina ought soon to be one of the most pros^- 
perous States in the Union. Gov. C. H. Brogden : The bulletin on 'k Diseases of 
the Horse" is a scientific and physiological treatise and diagnosis of various dis- 
eases which affect the horse, and it does so with more accuracy than any book I 
have ever read upon the diseases to which it relates, and I hope its distribution 
will be of general benefit to those who own horses. W. A. Jones: I feel very 
grateful for the timely warning you gave concerning fraudulent compost ped- 
dlers. J. W. Bryan : I am indebted to the Station for its admirable bulletin on 
Trucking and I also think the last bulletin is a very valuable issue. I think you 
are doing some excellent work. R E Cox: lam always glad to receive such 
literature and feel an interest in your Station especially. John L Albritton : 
Your Bulletin No. 132 is a valuable help to us. It should be in every farmer's 
house. Ed. L. Edmundson : I received your bulletin. No. 125, on "Forage. Grasses 
and Hay Making" and am well pleased with it. C. H. Brogden : I read them with 
in'erest and I like to get all the information I can. Thad. Jones : Tney are highly 
appreciated and many more of your efforts, in so soon, furnishing us with the 
analysis of the many fertilizers offered this year. 

Wilkes County.—T. A. Howell: All of the bulletins have been received, read 
and passed to my neighoors, and when any of them fail to come I very much miss 
them. R. A. Deal: The plan of printing the agricultural plate-matter appears to 
meet the approval of our readers. J. F. Gentry : I think they are valuable to the 
farmer. 

Wilson County.—G. W. Stanton : Please accept my thanks for Bulletin 73. I 
think it valuable to those who wish to cultivate grasses. John A. Mayo : Your 
bulletin. " Trucking in the South," is a shot in the bull's eye directly. Jesse A. 
Moore : I have read your bulletins with pleasure and benefit. T. J. Hadley : I 
have just seen the test for last year and have been much interested in it. Such 
tests are worth a great deal to the intelligent farmer. 

Yadkin County —Isaac S. Groce : I am a farmer of Yadkin county and desire 
instruction. I will read anything you send me. Will Reavis: I suppose you think 
I have strong faith in the Station from the number of questions I have asked, 
which is true. J. F. Cook: I have derived great benefit from the various publica- 
tions by the N. C. Experiment Station, and feel safe to say from experience and 
observation that no other department pays the people so well for its cost. N. G. 
Williams: It has been my pleasure to read from time to time, as published in our 
State papers, quite a number of extracts from your bulletins. J. F. Cook: I ap- 
preciate very much the efforts of our State to enlighten our farming population 
and though not a farmer myself, I receive a great deal of benefit from the publi- 
cations sent out by your department. 

Yancey County —M. A. Randolph: All bulletins have been read and appreciated. 

THE VALUE OF THE STATION'S WORK AS EXPRESSED BY 146 NON- 
RESIDENTS FROM 33 STATES. 

ALABAMA., Lauderdale county.—J. W. Somrner: I find vour publications the 
most comprehensive on the subjects I ever re id, and would not be without them 
for anv price. Wilcox county.—S. M. Cathcart: The bulletins are brim-full of 
good information. Every farmer should have tli9m. Tuscaloosa county.— 
Eugene A. Smith: I wish to acknowledge, with thanks, the receipt of your North 
Cirolina Weather Report for 1895, and to express the hope that the publications 
of your office, so very acceptable, will continue to come to my address. Mobile 
county.—E D. Mann: I desire, on behalf of my Association, to thank you most 
sincerely for your generous courtesy and kindness in sending copies of your Bul- 
letin No. 112, which I assure you our members fully appreciate. Two or three 
copies of the work were in the hands of the members, and it was from their state- 
ment, that they hid found it of incalculable value, that a general desire to possess 
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a copy arose. Baldwin county.—Sigoor Alex. Mastro-Valerio: Please accept my 
thanks for the dozen copies of the special bulletin, "Agricultural Suggestions to 
the Waldensians." Colbert county.—Dr. Geo, T. McWhorter: The work done at 
the North Carolina Experiment Station is beginning to be highly appreciated by 
intelligent agriculturists everywhere. Lee county.—Harvey Armstrong: Your 
Bulletin No. 79 is very valuable to a reading farmer and one who loves his avoca- 
tion. 

ARKANSAS, Pulaski county.—Zeb. Waro, Jr.: The report for 1890 contains 
many answers to questions of common interest to every planter, especially those 
who are just branching from cotton to something more profitable and whicn every 
farmer should raise, no matter how much cotton he may plant. 

CALIFORNIA, LOS Angeles county.—G. H. A.Goodwin: We must congratulate 
you most highly on your bulletins, which we value greatly, and hope our paper 
has been one quarter as useful to you as your bulletins have to us. San Bernardino 
county.—Wm. T. Randall: I wish to acknowledge with thanks the magnificent 
report for 1894 you have just sent us. It is an honor to your State. Santa Clara 
county.—Otis M. Engs: I am much interested in intelligent feeding of stock, and 
the information contained in Bulletins Nos. 97 and 106 possess a high value to me. 

CONNECTICUT, Hartford county.—Clarence Bryant: Bulletin No. 92 is very 
good, and I thank you much for it. 

DELAWARE, Kent county.—Weslev Webb: I find your bulletins of great inter- 
est and value. B. P. Galloway: You are to be congratulated on the excellent 
work the Station is doing, and the excellent way the results are being set before 
the people. 

DISTRICT OF COLUMBIA, Washington City.—W. S. Yeates: Please accept my 
thanks for Bulletin No. 73. It is a very inieresting and useful little document. 
Joseph F. James: Bulletins like No. 73 are sure to be of great value to the farmers 
of your State and elsewhere. 

FLORIDA, Pasco county.—C, H. Blocker: Please accept thanks for your valua- 
ble bulletin, No. 73. Marion county.—D. C. Anderson: In the last Times Union 
is a long article alluding to the valuable aid you have rendered truckers in the 
preparation and distribution of Bulletin No. 112, a copv of which I hope you will 
send me. The printed matter from your Experiment Station and that of Mary- 
land I prize more highly than of any other Station from which I get it. Walton 
county.—Florida Times : In its bulletin No. 132, the Experiment Station of North 
Carolina has given to the people a most valuable treatise on "The Home Vege- 
table Garden and its Pest." The Station has done a noble work for the State by 
publishing No. 112.    We intend to publish extracts from it. 

GEORGIA, Bibb county.—Walcott and Wright: Your bulletins contain valuable 
information, and we wish to thank you for them. Richmond county.—J. H. 
Alexander: I beg leave to express my high appreciation of your Bulletin No. 73. 
Just that sort of information disseminated among the people of your State will 
surely develop your agricultural interests in that direction and lead to great ad- 
vances. The matter in the bulletin is really so good as to deserve a good binding 
and should receive a wide distribution. Chatham county.—Malcom McLean: I 
thank you for your Bulletin No. 93. Your publications are always interesting, 
and to my mind the most practical and useful of any issued in the South. Bibb 
county.—Wm. I. Stone: I am of opinion that the bulletins issued from your Sta- 
tion are the best issued in the South. Union county.—A. A. Daniel: Please give 
me names of some men who will guarantee their grass seed. I have read your 
Bulletin No. 73, and would like to get some of the grass seed suggested therein. 
Fulton eounty.—J. H. Davis: Your bulletins are very practical and just what is 
needed. Southern Fancier: While on the subject of crossing we will publish a 
valuable article from the North Carolina Agricultural Experiment Station in the 
Bulletin No. 130. Habersham county.—James G. Griffin: I have all the Station 
bulletins carefully saved and prize them highly, and will be greatly obliged to you 
if you will continue to send them. Early county.—B. E. Brooks: In ytur Bulle- 
tin No. 79, entitled "Facts for Farmers," every paragraph is worth a dollar. 

IDAHO, Latah county.—Chas. P. Fox: We appreciate the bulletin and will use 
it to some extent in our course of instruction relating to certain animal diseases. 
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INDIANA, Albion county.—D. L. Baughruan: Bulletin No. 92 is a valuable pub- 
lication. Most all of it will apply to this latitude. Tippecanoe county.—W. C. 
Latta: I would be glad to receive fifteen copies each of these bulletins (130 and 
131) for distribution among our students if you can spare them. Saint Joseph 
county.—Clover Leaf: The North Carolina Station has sent out in a very attrac- 
tive form, "North Carolina Weather," during 1894. The student of meteorology 
will find much that will interest him. 

IOWA, Appanoose county.—M. J. M. Kerchner: We are much pleased with 
Bulletin No. 130 and are anxious for the next bulletin. Clayton county.—James 
Edwards: I have read the bulletins with pleasure and profit. 

KENTUCKY, Jefferson county.—Halbert Rust: Bulletin No. 112 is very interest- 
ing and instructive, and I thank you for your courtesy. Fleming county.— 
Robt. J. Samuel: Your bulletin (No. 73) on grasses and other farm crops is the 
most instructive, and more sought, than any. Your tables of analysis is superior 
to all others.    I have not been able to keep one for myself. 

LOUISIANA, Saint Tammany Parish.—John T. Munsch: Bulletin 73 is quite a 
valuable little volume, and ought to be in the hands of every industrious and 
progressive farmer. It is a useful publication. Saint Mary Parish.—W. J. 
Thompson: I am advised by my chemists that the bulletins of your Station are 
both of interest and value to them in their work here. I therefore respectfully 
ask that you continue my name on your mailing list. Your publications are ap- 
preciated. 

MARYLAND, Baltimore county.—W. H. Edmonds: The bulletins from the North 
Carolina Experiment Station are among the best that come to my office. I am 
anxious not to miss any of them. J. Bolgiano & Sons: We consider your bul- 
letins a most valuable publication, and expect something valvable with each num- 
ber. We would miss it very much. Southern States Magazine: The North Caro- 
lina Experiment Station is one of the most intelligently conducted and one of the 
broadest and most progressive and helpful of the fifty-four Experiment Stations 
in the Union. Baltimore Weekly Sun: The Station deserves great credit for their 
numerous bulletins, tef ming, as they do, with excellent practical suggestions and 
facts. G. P. Shepperd: I consider Bulletin No. 130 a very valuable paper to any 
one interested in poultry raising. Edward Ingle : It is just the thing I need. It 
is so eminently practical and simple. 

MASSACHUSETTS, Worcester county.—H. S. Mimer: Bulletin No. 92 is exceed- 
ingly interesting. American Cultivator, Boston, Mass.: The North Carolina Bul- 
letin devotes considerable space to popularizing scientific terms, matter, etc., for 
farmers. Air, soil, water, plant food, rotation of crops, and the fertilizing ele- 
ments of potash, nitrogen, lime and phosphoric acid are all discussed in such a 
clear way that the most unscientific man can understand tbem. This is what is 
needed from a great many of the stations—a clear, plain, common-sense explana- 
tion of the relation of the soil and its elements to plant life. A few more such 
reports would be of great value to the farmers, who never had the chance or the 
inclination to go into the details of scientific farming from the standpoint of the 
scientist. 

MINNESOTA, Pipestone county.—DeWitt S. Harris: Your book on North Caro- 
lina weather during 1894 received. It is a book full of valuable information, and 
will be kept for reference at this school. Rice county.—C. O. Persons: Your 
excellent Bulletins Nos. 79 and 92 received, for which accept thanks. You are 
doing a great work. 

MISSISSIPPI, Oktibbeha county.—L. D. McDowell: I acknowledge the prompt 
receipt of Bulletin 73, and have read it with unusual interest. Perry county — 
Enclosed find stamps for Bulletin No. 112, and accept many thanks. I would 
willingly pay five times as much for it. Jackson county.—Alex Raff: Some 
time ago you were kind enough to send me your Bulletin No. 92, which I consider 
the most comprehensive and instructive on the subject which it treats that has 
ever been issued fr~»m any station. Lincoln county.—A. McRae: Reports and 
bulletins are very interesting, and we farmers ought to be very thankful to you in 
advising us as to how to farm intelligently. Lauderdale county.—Southern Live 
Stock Journal: The North Carolina Station is doing a great work. Jackson 
county.—Alex. Raff: I have heard Bulletin No. 130 so highly spoken of that I 
am very desirous of receiving some of the information that it imparts on a 
branch of business I am now in. 
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MISSOURI, Saint Louis county.—L P. Jenson: The valuable bulletin cm Fruit 
Culture will be very good for me. Cole county.—L. V. Dix: I think Bulletin No. 
92 one of the most useful reports that I have seen from any station on fruit grow- 
ing. Greene county.—I. D. Chamberlain: I cannot begin to tell you how thank- 
ful I am for the publications, nor how much I appreciate your kindness. I do 
not know how I shall ever repay you for them, only to try to do as much good to 
others as you appear willing to do to me. I certainly appreciate your kindness 
and liberality. J D Chamberlain: I tHink Bulletin No. 123 is an excellent pub- 
lication, and I am glad to have it. Please accept my thanks for it. Jackson 
county.—W. E. Grimshaw: Bulletin No. 130 is to me both interesting and in- 
structive. 

NEW HAMPSHIRE, Grafton county.—O. C. Kingsberry: Received Bulletin No. 
130.    Thanks.    Ic is very good in every respect. 

NEW JERSEY, Monmouth county.—Samuel Lock wood: I am glad to know you 
are turning out work so g^od and so practical. Burlington county.—Thomas J. 
Beans: I wish to send you my thanks for a copy of your Bulletin No. 108, "Seed 
Testing, its Uses and Methods," and also to express as well as I can my sense of its 
great merits. 

NEW YORK, New York county.—C. F. Garriques: I find the bulletins of much 
interest to me in my business. Columbia county.—Arthur K. Harrison: Have 
not had time to examine the book, but it seems to be an excellent one, and well 
worth the small amount you charge to n >n-residents. New York county —New 
York Weekly World: The North Carolina Experiment Station will soon issue a 
very interesting bulletin on Fruit Culture. This will cover the subject completely. 
It will be fully illustrated. First, it takes up orchards and describes the culture 
of all the fruits, methods of budding and grafting, artificial culture, best varie- 
ties, etc. The bulletin will fill over 100 pages, and will be one of the most im- 
portant yet sent out by the Station. Fruit culture is becoming a leading industry 
in North Carolina, and this bulletin is to cover the needs of the fruit raisers. 
Albany county.—J. A. Lintner, Ph. D., State Entomologist: Mr. McCarthy's ex- 
cellent bulletin on the Parasites of Domestic Animals came to hand this morning. 
If you can spare them I would like to have two extra copies of the bulletin. 
Tompkins county—F. L. Mulford: I think Bulletin 73 very valuable, the value 
being increased by the plates. Schenectady county.—John Cantine: I have been 
very much interested in the 17th Annual Report of your Station. I have had it 
rebound in stiff covers for bettar preservation and reference. New York county.— 
We congratulate you on the amount of useful information Bulletin 127 contains. 
The succinct form in which is crowded so much useful matter is our special ad- 
miration. Edward Carter: I have received B llletin No. 132, and there are some 
valuable receipts and remedies in it. Albany county.—B. Holmes: I was pleased to 
receive Bulletin No. 130. It is very good indeed. Broome county.—Ed. of Practical 
Poultryman: Bulletin No. 130, issued by the North Carolina Agricultural Experi- 
ment Station, is a splendid publication and should be in the hands of all breeders 
and lovers of poultry. 

OHIO, Mahoning county.—H. E. Probst: I desire to express my grateful thanks 
for your kind favor of bulletin on "Poultry Keeping for Profit." Words can 
hardly express my appreciation of it, unless a desire for more be commendatory. 
I would like also to get your succeeiing bulletins on "Parasites of Poultry." 
Muskingum county—A.. E Knight: It seems to me that work similar to this 
(Bulletin 73) should be the first work of our stations until existing knowledge, 
both domestic and foreign (more especially) should be in the hands of every hus- 
bandman. Hamilton county.—W. Dubois: The help I have received on several 
occasions from your Station is very much appreciated. The bulletin proved to 
be very interesting, and of positive value to me as an amateur horticulturist. 
Charles T. P. Fennell: I assure you I appreciate the Report of 1894 highly, for 
much is contained therein of great value t > me. I trust I may some day be able 
to reciprocate the compliment. Fairfield county.—R J. Black: These Press- 
Bulletins are a good idea. Montgomery county.—Ed. of Ohio Poultry Journal: 
Bulletin 130 is a good work, treating in a plain way the subject of poultry keep- 
ing. Hamilton county.—Wilbur Dubois: Bulletin No. 132 is so valuable that I 
beg to request the favor of an add tional copy for my home files. Miami county.— 
Geo. M. Layman: Let me thank you for Bulletin No. 130, for it is brimful of 
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information. Mahoning county.—A. C. Knight: I want to compliment you on 
Bulletin No. 130. You have done the best work I know of up to date. Just what 
was wanted. 

OKLAHOMA, Payne county.—F. A. Waugh: Your Bulletin No 92 is received. 
Allow me to compliment you on it. Wnile it is out of the ordinary line of Ex- 
periment Station Bulletins, it is in a line quite as useful. My small experience 
makes me sure that what the generil farmer needs most is an understanding of 
the fundamental principles of the art and its simpler manipulations, rather than 
to hear of any startling new discoveries, especially in purely scientific subjects. I 
like the arrangement of the bulletin and the method of presentation. It covers a 
field that cannot be studied, as far as I know from any text book recently written. 
Woods county.—R. S. Curd: I am well pleased with Bulletin No. 130. Custer 
county.—F. J. Gullette: I saw your agricultural bulletin's very highly spoken of 
in my paper, and would be a great favor if you will send me No. 79. 

OREGON, Multnomah county.—B. S. Payne: I have the honor to acknowledge 
the receipt of and to thank your Experiment Station for Report of 1894. The re- 
port is full of excellent matter, and I am much pleased to have it for file in the 
library at this office. Marion county.—E. B. McElroy: I regard Bulletin No. 92 
as one of the best that I have ever read, issued from any of the departments in 
the country. 

PENNSYLVANIA.—Practical Farmer, Philadelphia: The North Carolina Experi- 
ment Station has just issued a bulletin of special practical importance at this time. 
It treats of plant diseases and their treatment. These diseases cost the fruit and 
grain growers of the country many millions of dollars a year, hence the timeli- 
ness and necessity of such a publication. It is to be regretted that publications of 
such special value cannot be sent broadcast throughout the country. Dauphin 
county.—Gabriel Huster (Member Board of Agriculture): I advised several friends 
to write to you for a copy of the bulletin on " Fruit Culture," as it contains more 
accurate information on the subject than I have ever seen, and I know from per- 
sonal experience in the use of the remedies suggested, during the past three years 
in my own orchards and vineyards, that they are effective. I consider that one 
bulletin (No. 92) worth all the money that has been spent on your station from 
the time it was built up to the present. Westmoreland county.—E. H. Topper: 
Please send me Bulletin No. 112. I want it for its excellent formulas for home- 
mixed fertilizers. Armstrong county.—There is enough practical matter in your 
bulletin on "Trucking in the South" to fill a large volume. Venango county.— 
H. B. Beatty: Please accept my thanks for Bulletin No. 108, which I have enjoyed 
reading. Crawford county.—William H. Miller: I like the-builetins and think 
a great deal of the Experiment Station and the men who conduct ic. Pike coun- 
ty.— J. M. Foster: I have derived great benefit and instruction from the bulletins 
which you have periodically issued. And I would regret very much if their de- 
livery to me should be interrupted. Buck county.—M. G. Oberholtzer; I very 
much admire them on account of their great value to the farmer. 

RHODE ISLAND, Providence county.—Samuel Cushman: I am very much pleased 
with your Bulletin No. 130, 

SOUTH CAROLINA, Laurens county.—I have missed your bulletin very much, as 
they were of great use to me in my farming project at Wilmington. Richland 
county.—M. Allison: I have been greatly pleased with what reference- I have 
seen made to the bulletins. Abbeville county.—Wm. Q. Kirk: Fruit culture is 
seldom touched upon by the Experiment Station of this State, and the importance 
of such information is sadly needed by many of us here. Charleston county.— 
Wm. P. Fleming: Bulletin No. 73 is the most complete and intelligent work of 
the kind that has ever fallen into my hands. Barnwell county.—Johnson Ha- 
good: Let me thank you for the bulletin on "Agricultural Grasses," sent at my 
request. It has be<^n carefully read, and it is the best compilation I ever met with. 
Johnson Hagood: Will you please send me another copy of Bulletin 73? Grass 
and hay farming has been a specialty with me, and your publications are very 
valuable to me. Fairfield county.—J. R. McAlpine: Please send me several of 
your past publications. I make this request the more urgently because impressed 
with the splendid service your Station is doing in the State.    I want to exhibit 
specimen bulletins to some of my South Carolina friends.    Charleston county.  
Charles U. Shepard: Permit me to thank you for the very interesting and instruc- 



lxXXVi      N. C. AGRICULTURAL EXPERIMENT STATION.      1896. 

tive Bulletin No. 78, which is just what I want to read for application on my 
Pinehurst Farm, Summerville, S. 0., where I am experimenting with tea culture. 
N. H, Eggleston, Jr.: Your bulletin on ''Trucking in the South," is the most val- 
uable bulletin I have seen issued from any Experiment Station. I wish it could 
be reprinted by our State for distribution. I have long been familiar, through the 
agricultural papers, with the great work that has been done at your Sration; and 
now I have moved South to engage in truck farming, I am anxious to avail my- 
self of all the discoveries you have made; I trust that you will be able to oblige 
me. Cotton Plant, Columbia, S. C: We are under obligations to the Experiment 
Station of North Carolina for their bulletins during the past year. They are val- 
uable documents and nicely printed. Greenville county.—W. C. Ernhart: I bad 
the pleasure of carefully reading Bulletin No 130, which I must candidly say, is 
very good. It is the best and most practical work I have ever seen, and I see all 
th^ leadng works and articles, and none are better than yours Abbeville county. 
—Dr. S. T. Lea: That's right; always state things in plain English, as in No. 130, 
and it will do much good. York county.—Brooks Inman: You are on the right 
track, we need literature written so that a 1 can interpret it, Berkely county.— 
Charles U. Shepard: I read them with interest and very often refer to it after- 
wards. I am very much obliged to you for sending me the very valuable and in- 
teresting bulletins of the station. They prove very instructive t3 me, and I have 
no doubt are equally so to the public in general. 

SOUTH DAKOTA, Brookings county.—J. H. Shepherd: Every copy of 127 has 
been snapped up so eagerly chat I have found it impossible to save a single copy. 
You should have printed more of them. 

TENNESSEE, Shelby county.—J. W. Allison: You have my sincere thanks for 
the packages of bulletins, and I congratulate you and the State of North Carolina 
upon the intelligent exposition of what must come to be one of the most import- 
ant Southern resources. The proper and intelligent use of her own products at 
home is to day, I think, the most important question before the Southern people. 
Your bulletins can but be a large factor in assisting toward this end. Our own 
State Experiment S:ation has done some good work in this line, but I must con- 
cede that I have seen nothing of the same value as is comprehended in these bul- 
letins. Hamilton county.—H. L. Shepherd: I would like very much to receive 
all the bulletins of the Station, as they are generally on subjects suited to this cli- 
mate better than any other Station. Jefferson county.—J. W. Gladding: I got 
Bulletin No. 112 O. K. I thank you very kindly for it, Please let me say to 
you, I have gotten more genuine, solid information out of it than from all the 
many from the different Stations. Your bulletins are in plain English, or such 
woids as we common farmers can digest. Shelby county.—Joe L. Ullethorne: 
Please accept our thanks for Bulletins Nos. 122 and 131. We expect to republish 
them for the benefit of our customers, giving the credit to your, scation. We will 
be glad if you will continue to send them, as we are farmers as well as seedsmen. 

TEXAS, Austin county.—I. L. Ivey: Although I take seven agricultural papers, 
I find that for accurate information on farm topics I must go to the Experiment 
Station, as a great many writers for the press indulge in theories. Galveston 
county.—C. C. Bettit: Bulletin 112 is indeed a very valuable publication. Mata- 
gorda county.—J. Linn Ladd: They are indispensable to me. 

VIRGINIA, Alexandria county.—W. H. King: I cannot, in a few words, tell 
you how much I appreciate the work done by yourself and others at your Station. 
I do not see how it could be bettered. I think your Station is not excelled bv any 
other in the practical excellence of its work. Amherst county.—C. W. Joces: 
Accept sincere thanks for Poultry Bulletin No. 130, treating of poultry-keeping in 
a most interesting and instructive manner. Appomattox county.—J. W. Gilliam: 
Your bulletin on grasses to hand, and am very much pleased with it. It is both 
interesting and instructive. Buckingham county.—John C. Senger: My thanks 
are due you for the bulletins you sent me. Without meaning to be derogatory 
toward the other stations, I feel constrained to say that the get-up of your bulle- 
tins is superior to that of all others that have come to my hands, 'jampbell 
county.—R. C. Saunders: Bulletin No. 73 is well gotten up and completely dis- 
cussed. It is a subject that contains matters of great importance to the farmer. 
It is one of the most valulable contributions to the current literature of agricul- 
ture I have seen.    Gloucester county.—P. H. Adams: I have your bulletin on 
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"Fruit Culture," and it pleases me more than that from any other State on the 
same subject. Henrico county.—Tnompson's Sons: ''Trucking in the South" is 
the most valuable work to truckers we have ever come across, and it should be in 
the hands of every trucker of your State, and every state, as far as that. We 
really wish we had 5,000 copies of it to give to our customers. We really think it 
is too good to be given only to your own State. Matthews county.—Z H. Postles: 
The value of bulletin on "Parasites of Domestic Animals" cannot be estimated if 
put into practical use and study. E. A. Eastman: Bulletin on "Trucking in the 
South" is worth very much to me. Richard V. Gaines: I find your bulletins very 
interesting and valuable. Southampton county —A. G. Groves: Your Bulletin 
No. 73 is a valuable publication to the farmers of the "Old North State." I have 
read it wich both pleasure and profit. Spottsylvania county.—S. G. Howison: 
Please accept my thanks for sending me Bulletin No. 90. It is the most valuable 
condensation of important facts of information which has ever come into my 
hands. Surry county.—A. F. Ames; Your Bulletin No. 112 is very valuable for 
anv one engaged in trucking in Southeast Virginia. Norfolk county.—Capt. B. 
W. Baker: Please send me Bulletin No. 130. A friend told me it contained the 
best information on the subjects that he had ever seen, so I would like to have 
one. J. S. Willener: It is of great benefit to me and answers many questions I often 
wish to know. Geo. Tait: We always keep very carefully the matter sent out by 
your station, as it contains so much that is valuable. We are always amazed at 
the amount of work done at the North Carolina Station. W Frank Beverly: You 
will never get out a better bulletin than No. 130. I'd rather have it than any 
poultry-book. Surry county.—A. F. Ames: I have your "Trucking in the 
South," and think a good deal of it. Chesterfield county.—R T. Martin: I find 
it a great help and keep it by me as reference. I am just arawing plans for a new 
hen house, etc., and find the bulletin invaluable to me. Amherst county.—Chas. 
W. Jones: Accept thanks for Bulletin No. 130, treating of poultry-keeping in a 
most interesting and instructive manner. Pittsylvania county.—J. H. Scales: I 
think very highly of your recent Bulletin No. 130. Ic reflects great credit on 
yourself and the station. Albemarle county.—G. B. Bird: Such bulletins as these 
issued by the State Experiment Station ought to be very profitable stimulation to 
poultry-raising. 

WEST VIRGINIA, Mason county.—Samuel C met: lam much pleased with the 
bulletins on stock feeding. I would not like to pay for them as much as they are 
worth to me. 

WISCONSIN, Wood county.—B. M. Vaughan, Librarian Horticultural Society: 
I am very glad of the Report for 1894 sent. It is full of information of great value, 
and has been a treat to me. I am anticipating ai equal treat when the 1895 
report comes. Your Srate being so much further south than Wisconsin, it wrould 
be natural to suppose that your reports would not be as useful to me as many 
other state reports, yet, on the contrary, your reports are so practical that we find 
the one we have, and the bulletins of your station in our Horary, are more used 
than most any other. L. H. Read: I must say that your Report for 1894 contains 
some of the most interesting and valuable agricultural and horticultural reading 
I have been able to get hold of. Jefferson county.—Hoard's Dairyman: Readers 
of Hoard's Dairyman do not need to be told that we rate the North Carolina Agri- 
cultural Experiment Station as well to the front in the character of its work. 
Hamilton county.—E. E Swingle: It seems that you are ahead of our station 
here on fruit and gardening. 

THE VALUE OF THE STATION'S WORK AS EXPRESSED BY FIFTEEN 
RESIDENTS OF FOREIGN COUNTRIES. 

AUSTRALIA., Queensland.—Joseph Fletcher: I have received a copy of No. 10. 
Tne information contained therein is very interesting. South Australia.—James 
Parkinson: I beg to acknowledge receipt of your Bulletin No. 120, on "Tobacco 
and Its Chemical Analyses," for which I applied. Accept my thanks for your 
courtesy and kindness. 

ENGLAND.—Francis E. Clotter: My sincere thanks for Bulletin No. 73. It is a 
fine production, nothing like it ever yet upon this side of the " salt pond." Prof. 
P. G. Nicholas, Royal Seed Establishment: I am a regular contributor to many 
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of the principal papers of this country, and I shall he glad to familiarize my 
readers, so far as possible, with the splendid work being done under your direc- 
tion.    You are, I regret to say, very far in advance of us in such matters. 

INDIA.—G. Rajah, Gopal Naidu: Your Bulletin No. 73, relating to grasses, is 
very interesting and instructive. M. Hassenally: Your Bulletin No. 77a contains 
valuable information, indispensable to the veterinary profession. It is a boon to 
the veterinarian and stock owner, and a great credit to the director. I consider 
myself extremely fortunate in receiving a copy of this work, which is very highly 
appreciated by many of my friends and others who have bad an opportunity of 
going through it. I am greatly indebted to your usual generosity and kindness 
for obliging me with your publications, and those who have perused the book 
tender their gratitude to you and the Station. The book has been placed before 
the local public, so that it may be best utilized. I trust that I may be fortunate 
in getting similar and other productions of your Station. 

CANADA.—Alfred H. Mcore: Your Bulletin No. 108 is very, very valuable, a 
marvel of industry. Samuel Sargent: I like to read your publications very much. 
They are very interesting to me. F. C. Bulman: In my judgment your Bulletin 
No. 130 is ju,-t what the Practical Farmer expresses it to be—one of the best com- 
pendiums of information on the subject of poultry-keeping, by an expert, that 
has been issued by the station. Alfred H. Moore: Your Bulletins Nos. 127 end 
128 are full of recent valuable information. The indexing renders the instruction 
easily available, and with the very clear engraving places them in the position of 
text-books. I sincerely hope you will retain my name on your mailing lists. J. 
J. Dunlap: So highly do I appreciate the information contained in your bulletins 
I would like for two other agricultural friends to receive the same. J. E. Bryant: 
As manager of Farming I write to ask for your kind permission to publish in 
Farming for January a copious quotation from your recent Bulletin No. 130. 

MEXICO.—La Compania Mercantile de Sotaventa: We return you many thanks 
for the bulletins received, and trust you will put us on your mailing lists for your 
publications. We shall be much pleased to serve you and your friends in any 
way. G. Lawton Taylor: The bulletins that you have been kind enough to send 
me have been of the greatest interest to me. Bulletin No. 112 has been received, 
and its perusal has greatly pleased me, and I am exceedingly obliged to you for it. 
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FERTILIZER ANALYSES OF THE FERTILIZER 
CONTROL 

INCLUDING 

OFFICIAL ANALYSES OF SPRING AND FALL SAMPLES OF 1895. 

BY H. B. BATTLE, DIRECTOR. 

As has been frequently stated, the work of the Station lies under 
two heads: 

1. The Agricultural Experiment Station, 
2. The Fertilizer Control Station. 

THE FERTILIZER CONTROL STATION. 

The present bulletin is issued in the interest of the Fertilizer Con- 
trol Station, and presents to the people of the State the analyses of 
samples of fertilizers taken both in the spring and fall season of 1895. 
It is issued before the opening of the spring season of 1896, in order 
to give the relative standing of all brands of fertilizers sold in the 
State, so far as they have been found and sampled. This Bulletin is 
published before the movement in fertilizers has begun for 1896, 
with the view of affording to purchasers means of judging of the 
standing of any given brand during the past seasons. 

Analyses during 1896. As is known, the samples of fertilizers are 
taken by the official inspectors from fertilizers after they have been 
sent into the State, and are out of the hands of the manufacturers 
and in the hands of local dealers. These samples, therefore, repre- 
sent exactly what the purchasers are getting. Samples are taken 
throughout the season by the different inspectors in various portions 
of the State. Analyses are made very promptly upon receipt of 
samples from the inspectors, and prepared for publication with the 
least possible delay. As in past years, they will be printed every 
two weeks during the fertilizer season of 1896. These bi-weekly 
bulletins are sent only to those who request them, but one applica- 
tion only is required for the entire season. 

The Present Fertilizer Laws. The following carefully prepared digest 
shows accurately, in small compass, the existing laws in regard to 
fertilizers. It is intended to give information in regard to the fertil- 
izer trade which should be known by purchasers, dealers, and the 
public generally. 
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No manipulated guanos, superphosphates, commercial fertilizers or other fer- 
tilizing material shall be sold or offered for sale unless a tonnage charge of twenty- 
five cents per ton has been paid. Each barrel, package or bag shall have attached 
a tag representing this fact, which tags shall be issued by the Commissioner of 
Agriculture according to regulations prescribed by the Department of Agriculture. 
The Department of Agriculture has power at all times to have samples collected 
of any fertilizer or fertilizing material on sale, which must be taken from at least 
ten per cent, of the lot selected. These samples are taken from the goods in the 
hands of dealers after they are shipped from the manufactories, and accordingly 
represent the true grade of fertilizers offered for sale. 

Every package of fertilizer offered for sale must have thereon a plainly printed 
label, a copy of which must be filed with the Commissioner of Agriculture, 
together with a true sample of the fertilizer which it is proposed to sell, at or 
before the shipment of such fertilizer into the State, and which label must be 
uniformly used and not changed during the year. This label must set forth the 
name, location and trade-mark of the manufacturer; also the chemical composi- 
tion of contents and real percentage of the ordinary ingredients claimed to be 
present, together with date of analyzation, and that all charges have been paid. 
There must be no variation in the guaranteed percentages, but the bags must be 
branded with the exact chemical composition of the contents. No fertilizer can 
be sold with a content less than eight per cent, of available phosphoric acid, two 
per cent, of ammonia, and one per cent, of potash. Cotton-seed meal is exempted 
from paying the tonnage charge; also land plaster, agricultural lime, oyster-shell 
lime, marl, and bulk materials for manufacturing purposes, upon which a ton- 
nage charge is to be paid thereafter. 

It is a misdemeanor, and a fine of ten dollars for each bag, for an agent or dealer 
to offer for sale any such fertilizer or fertilizing materials not properly tagged, or 
a consumer to remove it, or a railroad agent to deliver it. Goods kept over from 
last season must be tagged to represent this fact, and all dealers are required to 
report to the Commissioner of Agriculture the amount on hand at the close of the 
fiscal year, on November 30. 

Any fertilizer or fertilizing material that does not contain the ingredients as 
represented by the label is liable to seizure, and, after being established on trial, 
its value is recovered by the Board of Agriculture. Any person who offers for 
sale fertilizers or fertilizing material without having attached thereto labels as 
provided by law, is liable to a fine of ten dollars for each separate package—one- 
half, less the cost, going to the party suing, and the remainder to the Depart- 
ment; and if such fertilizer is condemned, the Department makes analysis of the 
same and has printed labels placed on each package, giving the true chemical 
ingredients of the same, and fixes the commercial value at which it may be sold. 
The Department of Agriculture can require agents of railroads and steamboat 
companies to furnish monthly statements of the quantity of fertilizers trans- 
ported by them. The Experiment Station analyzes samples of fertilizers taken 
by the official inspectors, and publishes the same whenever needful. 

WHEN ANALYSES OF FERTILIZERS ARE MADE FOR 
FARMERS. 

The Station does not analyze samples of fertilizers for manufactur- 
ers or dealers. It discontinued the practice some years ago, taking 
this action for several reasons. When the fertilizer manufacturing 
industry was in its infancy in North Carolina, the Station aided 
them in every laudable way by advice as to formulas, ingredients 
suitable for mixing, and by making analyses of materials for them. 
Now the industry has so grown that sufficient knowledge and facili- 
ties are at hand to render it unnecessary to continue the assistance 
formerly so freely given. Another reason why this has been with- 
drawn is that it was found that there was a tendency to abuse the 
privilege, and occasionally samples were sent to the Station and. 
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analyzed that did not truly represent the material sold. In this 
particular case, use was made of the Station's analysis in what 
might have been an unlawful purpose. 

Analyses are still made for farmers to aid them in preventing 
fraud in their purchases of fertilizers; and this applies also to fertil- 
izing ingredients, such as kainit, cotton-seed meal, chemicals, and 
the like.    These analyses are made upon the following conditions : 

1. That the article to be sampled has regularly paid the tonnage 
charges for inspection. This charge is extremely small in itself, and 
was instituted for the inspection of farmers and others purchasing 
these materials, and enables the fertilizer inspection and control to 
be sustained. Millions of dollars have been saved over and over 
again by reason of the operations of this control and the continual 
careful oversight of the fertilizer trade. This protection cannot be 
extended to fertilizers that have not the requisite tags attached to 
the bags. It is unlawful for dealers to sell bags or any packages 
of fertilizers not properly tagged, as well as for shipping agents to 
deliver and consumers to remove them. Such being the case, the 
very fact that these materials are not tagged would indicate that 
they were unlawfully on the market, and farmers are advised to* 
refuse to deal in such materials. 

2. There must be some special reason for thinking the grade below 
the guarantee. This requirement is necessary, as otherwise the Sta- 
tion would receive so many samples that the analyses of the official 
samples might be very greatly retarded thereby if all analyses were 
attempted at the time they were received. The official inspectors 
are constantly travelling over the State during the fertilizer seasons 
and they draw samples wherever fertilizers are found. It is prefera- 
ble that the samples should be drawn by them in the usual opera- 
tions of the fertilizer control, for they have better facilities and are 
more thoroughly acquainted with the proper manner of taking 
them. On account of their official character, analyses of such 
samples are of far more importance in disputed cases than a sample 
from a private party. The Station prefers, therefore, that samples 
should always come through the official inspectors. Nevertheless, 
where there is some special reason for doubting the purity of a lot 
of fertilizers, it will make an analysis of a sample if all of the condi- 
tions that are named have been observed. 

3. The sample must be taken according to forms prescribed by 
the Station, which can be obtained upon application. This is nec- 
essary in order to procure as fair and average a sample as is possi- 
ble. It can be easily seen that upon the sample depends entirely 
the value of the analysis. If it is taken carelessly it may not repre- 
sent the materials on sale, and the analysis may be entirely worth- 
less on account of that fact. After the sample is received, the Station 
can have no means of ascertaining by an examination of it whether 
it has been accurately taken or not. It must, therefore, rely for their 
accuracy solely on the instructions it gives in advance for drawing 
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these samples. In order to be positive as to the sample, none should 
be sent coming from a manufacturer or dealer. It should always be 
drawn under the personal supervision of the sender. The sampling 
in every case must be witnessed and signed by two witnesses, stating 
that all the instructions have been complied with and a fair average 
sample has been secured, representing in their opinion the lot in ques- 
tion. If it is desired by the sender, the name of the brand and 
manufacturer, with the guaranteed percentages, may be retained 
until after the analysis is received by him, but in every case these 
must be sent to the Station after the analysis is received, so that the 
records concerning the sample may be complete. As a rule there 
must be at least three tons in the lot to be sampled, though in spe- 
cial cases exceptions are made. 

THE NECESSITY FOR ACCURATE SAMPLING. 

Owing to the nature of the ingredients composing a fertilizer, it 
often happens that these ingredients do not remain thoroughly 
mixed. This is caused by the transportation and handling of the 
.bag, whereby the finer and heavier particles (generally of phosphate) 
separate from the lighter and more bulky portions of organic mate- 
rials furnishing nitrogen (or ammonia) and potash, such as tankage, 
dried blood, cotton-seed meal or tobacco stems. The heavy particles, 
which are at the same time finer, have the tendency to settle towards 
the bottom, thereby leaving the coarse organic materials at the top. 
If now a sample be taken from the top of the bag only, it will show 
by analysis a higher percentage of tbe nitrogen or potash than would 
be the case if the whole contents were carefully mixed before the 
sample was taken. The analysis will also show a lower percentage 
of phosphoric acid than should be, because a portion of the fine phos- 
phate has already settled towards the bottom, and is not reached in 
the sampling. The official inspectors obviate this difficulty by the 
use of a long hollow steel sampling tube which is thrust in from side 
to side or end to end of the bag. It is then withdrawn, bringing out 
a core of the contents of the bag in the same position as occurring 
inside. The instructions for sampling, as given by the Station, sug- 
gests a plan for securing an average sample without the use of this 
sampling tube. 

THE NEED OF FERTILIZER ANALYSES, AND EXPLANATION 
OF TERMSiUSED. 

The analysis of a fertilizer is made to determine the quantity of 
each valuable constituent present. No one, by looking at a fertilizer, 
can tell its grade, and whether the constituents claimed by the man- 
ufacturers are really present. This must be done by a careful chem- 
ical examination, and this can only be accomplished by competent 
experts. Anterior to 1877, before the establishment of the Fertilizer 
Control, there being no restraint upon manufacturers, many fertili- 
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zers were of little value, and farmers were losing enormous sums 
annually, with no opportunity of ascertaining the real character of 
the goods they were buying. The result in the field was oftentimes 
disastrous, and the planter lost not only the actual amount paid for 
the fertilizer, but also the prospective yield in his crop. Now this 
is changed. By the operations of the Fertilizer Control there is no 
opportunity for the lowest grades of fertilizers to be brought into the 
State, unless fraudulently. All brands proposed to be put on sale 
have to be first registered with the actual guaranteed percentages 
before they can be lawfully sold. Low grade fertilizers are excluded 
by law. Samples are taken of the goods after they are put on the 
market, analyzed, and published broadcast. If the grade is found to 
fall materially below the guarantee it is subject to seizure and con- 
demnation. Whenever the grade is deficient, but not materially so 
to cause condemnation, the analysis is printed, so that the public 
may be warned in the future. 

TERMS USED IN AN ANALYSIS. 

All figures given in the tables, except the value per ton, are stated 
in percentages or parts per 100. There are three special constituents 
which when present give to a fertilizer its value. These are phos- 
phoric acid, nitrogen (or ammonia) and potash. The valuable 
chemical elements in these constituents are phosphorus, nitrogen 
and potassium, respectively. These elements are never present as 
such, but always combined with other elements, which combination 
is necessary for their existence in the fertilizer. In fact the terms 
so often seen, phosphoric acid, nitrogen (or ammonia) and potash, 
refer to chemical compounds which do not exist as such, and are 
only used as convenient methods for referring to the ingredients 
present in a fertilizer. 

Phosphoric Acid, In what combinations these three ingredients 
above stated occur, depend entirely upon the materials used. If the 
phosporic acid is derived from the phosphates of fossil origin 
(South Carolina rock, etc.), as is most often the case, the phosphorus 
present in them is combined with lime in the form of tri-calcium 
phosphate, or three parts of lime in combination with phosphoric 
acid. As this is very insoluble in the soil and is not readily taken 
up by plants, it is treated with sulphuric acid to render it more sol- 
uble and available. After this treatment the phosphate contains 
only one part of lime and more phosphoric acid than before. It is 
possible for some of the soluble phosphate so made to slowly change 
back to the original form, but before reaching it an intermediate 
form may result with more lime than the soluble. This intermedi- 
ate form is called the reverted phosphate, and the quantity present 
is estimated as so much reverted phosphoric acid. In the laboratory 
estimation, the soluble phosphoric acid is that soluble in pure cold 
water;  the reverted phosphoric acid is that soluble in a solution 
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of ammonium citrate according to a standard method of analysis, 
but insoluble in water; and, lastly, the insoluble phosphoric acid is 
that which is insoluble both in water as well as in the citrate solution. 

The total phosphoric acid present in a fertilizer or fertilizing ingre- 
dient is consequently made up of three forms : (1) soluble phosphoric 
acid, (2) reverted phosphoric acid, and (3) insoluble phosphoric acid. 
The last form is not considered as available to the plants as are the 
other two forms. The first two forms combined are often spoken of 
as the available phosphoric acid, and is not a distinct form of phos- 
phoric acid, but is only the collective name of the reverted and sol- 
uble forms taken together. The available phosphoric acid is conse- 
quently the sum of the soluble and the reverted, or is the difference 
between the insoluble and the total phosphoric acid. The availa- 
ble phosphoric acid is now valued at \\ cents per pound, according 
to the plan explained further on. Equal values are there given to 
the soluble and reverted forms. It is likely that the Station may 
separate these forms in the near future and accord to the reverted a 
lower valuation than to the soluble phosphoric acid. The insoluble 
phosphoric acid is not valued, except in the case of pure bone meal, 
when a valuation of 3 cents per pound is given to it. This will 
probably be changed to embrace a range of values according to the 
fineness of the meal. 

Nitrogen (or Ammonia). Nitrogen should always be used to repre- 
sent compounds of this character. Ammonia is somewhat mislead- 
ing, for in many cases of organic materials ammonia does not exist 
at all, but nitrogen is present in the form of nitrogenous matters, 
and would be a better basis of value. " Ammonia," however, has 
become to be used so exclusively by the trade to represent these 
materials that the term cannot now well be dropped. Consequently 
both nitrogen and ammonia are given. The former is converted to 
ammonia by multiplying by 1.214. Only nitrogen (ammonia) from 
the well recognized legitimate sources is valued. Others which are 
considered as adulterations are not valued. The value given to the 
former is now 13 cents per pound. 

Potash. This constituent does not exist as such, but combined as 
sulphate, muriate (chloride) carbonate, nitrate, or inorganic combi- 
nation. The potash estimate is that soluble in pure cold water, and 
is valued at 5 cents per pound. 

Water. The quantity of moisture present is estimated as a matter of 
interest to give an indication of the property of the fertilizer, whether 
dry or wet.    It is not used in estimating the commercial value. 

Guaranteed Percentages. The percentages guaranteed by the man- 
ufacturer are given side by side with the percentages of the various 
constitutents as found by analysis. This facilitates comparison. The 
commercial value as determined by these guarantees, and the same 
valuation of constituents as are applied in the analysis, are given in 
the tables side by side with the commercial value as determined by 
the analysis. 
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Mechanical Condition. As a fertilizer in a fjne state of subdivision 
is of more value than a coarse one, because it is more available to 
the plants in the soil, the mechanical condition of each fertilizer 
as it is received from the inspector is stated. In the same way a dry 
fertilizer is more easily handled and distributed than a damp or 
moist one, and is consequently of greater value. The plan for des- 
ignating the mechanical condition is as follows: n—fine, d—good, 
r—fair, s—coarse, b—very coarse, p—damp, y—lumpy, and w—wet. 

Relative Seaboard Value per ton of Unmixed Ingredients. For the 
purpose of a better comparison among the various brands, and to 
give some idea of their worth, the relative seaboard value of the 
unmixed ingredients per ton is given as determined by the analy- 
sis. In the next column is also given, calculated in a similar way, 
the value of the guaranteed amounts of the constituents. A fuller 
discussion upon these relative commercial values, how they are cal- 
culated and in what way they are useful, will be found in the two 
following sections. 

How THE VALUATIONS OF CONSTITUENTS ARE DETERMINED. 

The valuations of the three constituents, available phosphoric 
acid, ammonia, and potash, are intended to give the market price 
for cash at the seaboard of the ingredients making up a fertilizer. 
The cash prices for small lots in bags, free on board cars, are intended. 
These valuations are made up early in January of each year, to run 
through the spring and fall seasons. It is expected that there will 
be variations in the market price of the ingredients during the 
course of the year, but experience has shown that this variation will 
be slight. 

The valuation of the constituents are fixed by a careful examina- 
tion of existing conditions of the trade, the markets at important 
centres, and from actual quotations given by seaboard manufactur- 
ers and dealers upon the various ingredients used for manipulating 
fertilizers. These quotations are for cash in small lots of five tons 
and less, free on board and bagged. 

The valuations for the year 1896 have been fixed at the following 
rate: 

For available phosphoric acid  4^ cents per pound. 
For ammonia 13      " " 
For potash  5      " " 

The analyses hereafter given in this bulletin are calculated at the 
above rate, which rate will be retained during the coming year, and 
published in the bi-weekly analyses of fertilizers already mentioned. 

During the past year (1895) available phosphoric acid was valued 
at 4J cents per pound, ammonia at 14 cents, and potash at 5 cents. 
Consequently the valuations for the present year (1896) are reduced 
1 cent per pound for ammonia, the phosphoric acid and potash 
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remaining the same.  „The reduction in ammonia is brought about 
by lower ruling rates of ingredients furnishing that material. 

How VALUES PER TON ARE CALCULATED, AND HOW THEY CAN BE 
UTILIZED BY FARMERS. 

It may be of interest to some to know how values per ton are cal- 
culated, using the valuations for the constituents just given. The 
amount or percentage of either of these constituents present in the 
fertilizers is given by the analysis. This represents parts per 100. 
The percentage is accordingly multiplied by the valuation per pound 
to get the value per 100 pounds. This is now multiplied by 20 to 
determine the value per ton (2,000 pounds). This is done for all 
three constituents, and the three amounts are added together to arrive 
at the cost value of the unmixed ingredients per ton at the seaboard. 

The following is an example : 

Percentage or pounds per 100. Per 100 lbs. Per ton (2,000 lbs.) 
9.64 Available Phos. Acid at 4^c. per lb     $0.4338 $ 8.68 
2.39 Ammonia at 13c. per lb 3107 6,21 
3.05 Potash at 5c. per lb 1525 3.05 

Total value      $.8970 $17.94 

The value per ton as here given, represents the market price per 
ton at the seaboard of the unmixed ingredients. For interior points, 
railroad freights to those points must be added. To facilitate further 
comparison, a correct table of freight rates to prominent interior 
points in North Carolina is inserted on page 11. This table is care- 
fully revised to date from the published rates of the Joint Railways 
in North Carolina and adjoining States and from other official sources. 
It can be relied upon as accurate. The values per ton represent 
unmixed ingredients. They show what would be the approximate 
cost of the ingredients to a farmer in case he bought them himself 
for mixing. The cost is, as stated, on the basis of cash in small lots 
(less than five tons) in bags, at the seaboard. By a comparison of 
these values as given by the Experiment Station, a farmer can see 
how much he is being charged over and above the actual retail cash 
cost of the unmixed raw materials. The manufacturer in addition 
has to allow for mixing the ingredients, branding the bags, hand- 
ling, fixed charges, agents' commissions, profits, etc., together with 
freight to the interior point. The cost of mixing, sacking and brand- 
ing the bags will not vary greatly from $2.60 per ton. 

Considering all items, the cash price of a mixed ammoniated fer- 
tilizer at an interior town, ought not to be more than 25 to 33J per 
cent, greater than the relative seaboard value per ton of unmixed 
ingredients as given in the tables found by analysis, with, of course, 
the freight from the seaboard to the interior point added. 

In the tables of analyses, first column, where " F " precedes the 
Station number, it indicates that the sample was taken during the 
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fall inspection of 1895.    All others were sampled during the spring 
season. 

In the tables of analyses, sixth column, the letters n, d, r, s, b,p, 
y and w all refer to the mechanical condition of the fertilizers, as 
follows: n—fine, d—good, r—fair, s—coarse, b—very coarse, p— 
damp, y—lumpy, and w wet. 

FREIGHT RATES FROM THE SEABOARD TO INTERIOR POINTS. 

CORRECTED TO JANUARY 8,1896, FROM THE PUBLISHED RATES OF THE JOINT RAILWAYS 

IN NORTH CAROLINA AND ADJOINING STATES, AND FROM OTHER OFFICIAL SOURCES. 

In Car loads, of not less than 10 tons each, per ton of 2,000 pounds. 
Car load, add W per cent. 

Less than 

DESTINATION. 

Advance  
Apex  
Asheboro  
Asheville  
Chapel Hill- 
Charlotte   
Clayton  
Cherryville— 
Clinton  
Creedmore — 
Cunningham. 
Dallas  
Davidson  
Dudley  
Dunn  
Durham  
Elkin  
Elm City  
Fair Bluff ___. 
Fayetteville  
Forestville  
Gastonia  
Gibson's  
Goldsboro  
Greensboro  
Hamlet  
Henderson  
Henderson ville 
Hickory  
High Point  
Hillsboro  
Kernersville ___ 
Kinston  
LaGrange  
Laurel Hill  
Laurinburg  
Liberty  
Louisburg  
Lumberton__. 
Macon  
Madison  
Matthews  

$3 70 
2 70 

O 

ft a 

I 
% 

40 
00 
20 
00 
70 
30 
05 
00 
50 
40 
90 
05 
40 
00 
40 

2 40 
2 10 

2 30 

4 15 

4 45 
2 70 
4 75 

2 40 
3 00 

2~40 
3 55 
2 40 

U 10 
3 00 
3 80 
4 60 
3 80 
3 20 
3 60 
3 60 
3 20 
3 00 

3 40 
3 00 

3 75 
3 75 
3 95 

3~65 
4 75 

4~45 

d  . 
a os 

II 
o o 
ft* 

D 08 
GO > 

8§ 
d-d 

Si ftS 
u A 
c3 o 

O tf 

m 30 $3 50 
3 80 3 00 
3 80 3 20 
4 25 4 00 
3 90 3 20 
3 20 3 20 
3 80 3 00 
3 40 3 60 
3 40 3 20 
3 80 3 00 

2 40 
3 40 3 60 
4 15 3 90 
3 40 3 20 
3 40 3 00 
3 80 3 00 
4 40 3 20 
3 40 2 90 
2 70 3 80 
3 00 3 00 
3 80 3 00 
3 40 3 60 
2 70 3 80 
3 40 3 00 
3 80 3 00 
3 60 3 20 
3 80 3 00 
4 25 4 25 
4 25 4 00 
3 80 3 20 
3 80 3 00 
3 80 3 00 
3 50 2 50 
3 65 3 20 
3 80 3 80 
3 80 3 80 
3 80 3 60 
3 80 3 00 
3 70 3 80 
3 85 3 01) 
4 00 3 00 
3 20 3 20 

DESTINATION. 

Maxton  
Mebane  
Milton  
Mocksville  
Monroe  
Morven  
Mount Airy  
Nashville  
Newbern  
Newton  
Norwood   
Oxford  
Pineville  
Pittsboro  
Polkton  
Raleigh  
Reidsville  
Rockingham ___ 
Rocky Mount— 
Ruffin  
Rural Hall ... 
Rutherfordton _ 
Salisbury  
Sanford  
Selma  
Shelby  
SilerCity  
Southern Pines 
Smithrleld  

*Spring Hope__. 
Statesville  
Stem  
Tarboro  
Waco  
Wadesboro  
Walnut Cove__. 
Warrenton  
Warsaw t. 
Washington  
Weldon__„  
Wilson  
Winston-Salem 

Q 

as 
ft a 

$2 20 
3 00 
3 50 
3 70 
3 00 
2 70 
3 20 

2 70 
3 40 

70 
40 
40 
20 
40 
40 
20 
40 
40 
40 
70 

2 40 
2 40 

20 
20 
50 
30 
70 
20 
25 
00 
50 
45 

2 40 
3 00 

4 
ft£ 

m 65 
3 00 

4 45 

4~65 

4 15 
4 20 
2 70 

4_15 
2 40 

4_45 
4 85 
3 50 
3 65 
2 40 
4 85 
3 85 

2-40 

"2   M P * 

it 
ft 

$3 80 
3 60 

Ho 
3 20 
3 80 

40 
00 
30 
00 
80 
60 
95 
30 
20 
00 
00 
20 

2 60 
2 80 
3 20 
3 65 
3 80 
3 00 

00 
60 
60 
20 
00 
00 

3 80 
3 60 
2 50 

2 40 
3 55 

O 

as 

eg 

O 

c3 
> 

it fta 

S3 50 
3 80 

4~30 
3 20 
2 70 
4 20 

40 
95 
25 
80 
80 
20 
10 
20 
80 
80 
80 
40 
80 
00 
40 

3 70 
3 80 
3 40 
3 40 

80 
80 
40 
40 
00 
80 
00 

3 40 
2 70 
00 

S3 80 
3 00 
2 30 
3 50 
3 20 
3 80 
3 40 
3 00 

2 60 
20 
20 
65 
20 
00 
00 
60 
60 
20 
00 
00 
20 
00 
50 
60 
20 
40 
25 
20 
50 
00 
90 
00 
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B 

o 
• I—I 

NAME OF BRAND. NAME OF MANUFACTURER 
OR AGENT. 

8851 ) 
F 9265 \ 

8855 
9057) 

F 9254 j" 
F9285 

9056 

9050 
9045 

F9239 
F9251 

9096 

9032 

8943 

8901 
8902 

9135 
8970 
9006 
9127 
8819) 

F 9287 \ 
9082/ 

F 9279 j" 
8820 

F9284 
9088) 

F 9286 \ 
8871 
8825 

8935) 
F 9274 \ 

9017 

9047 

9086) 
F 9288 S 

8930 

8844 
8818 

Acme Acid Phosphate 

Acme Fertilizer  
Allison & Addison Acid Phos- 

phate. 
Allison & Addison's B. and P. 

Potash Mixture. 
Allison &  Addison's I. X.  L. 

Acid Phosphate. 
Almont Acid Phosphate  
Almont Am'ot'd Dissolved Bone 
Almont Am'o'td Dissolved Bone 
Almont High Grade Acid Phos- 

phate. 
American Fertilizing Co.'s Acid 

Phosphate. 
Americus Brand Ammoniated 

Superphosphate. 
Ammoniated Soluble Navassa 

Guano. 
Anchor Brand Fertilizer 
Anchor Brand Tobacco Fertil- 

izer. 
Armour's All Soluble Fertilizer 
Ashepoo Acid Phosphate  
Ashley Soluble Guano  
Banner Fertilizer  
Bough's Animal Bone and Pot 

ash Compound. 
Baugh's Bone Meal  

Acme Mf'g Co., Wilmington, N. C  

Acme Mf g Co., Wilmington, N. C ._. 
Allison & Addison, Richmond, Va ... 

Allison & Addison, Richmond, Va ... 

Allison & Addison, Richmond, Va ... 

Powers, Gibbs & Co , Wilmington,N.C. 
Powers, Gibbs & Co., Wilmington,N.C. 
Powers, Gibbs & Co , Wilmington,N.C. 
Powers, Gibbs & Co., Wilmington, N.C 

American Fertilizing Co., Norfolk,Va. 

Williams & Clark Fertilizing Co., New 
York, N. Y. 

Navassa Guano Co., Wilmington,N.C. 

Allison & Addison, Richmond, Va _. 
Allison & Addison, Richmond, Va _.. 

Armour Packing Co., Chicago, 111 ... 
AshepooPhospha*teCo.,Charleston,S C 
Ashley Phosphate Co., Charleston, S.C 
Reidsville Fertilizer Co.,Reidsville,N.C 
Baugh & Sons Co., Norfolk, Va 

Baugh's Cabbage Guano     
Baugh's Dissolved Animal Bone 
Baugh's Fertilizer Chemicals.. 

Baugh's Fine Ground Fish   ... 
Baugh's High Grade Acid Phos- 

phate. 
Baugh's High Grade Acid Phos- 

phate, or Dissolved S. C. Rock 
Baugh's High Grade Tobacco 

Manure. 
Baugh's Raw Bone Superphos- 

phate of Lime. 
Baugh's Raw Bone Phosphate 

& Am. Dis. Bone with Potash 
Baugh's Seven per cent. Potato 

Guano. 
Baugh's Special Cotton Guano. 
Baugh's Special Substitute for 

Peruvian Guano. 

Baugh & Sons Co., Norfolk 

Baugh & Sons Co., Norfolk 
Baugh & Sons Co., Norfolk 
Baugh & Sons Co., Norfolk 

Baugh 
T3augh 

Baugh 

Baugh 

Baugh 

Baugh 

Baugh 

Baugh 
Baugh 

& Sons Co., 
& Sons Co., 

& Sons Co., 

& Sons Co., 

& Sons Co., 

& Sons Co., 

& Sons Co., 

& Sons Co., 
& Sons Co., 

Norfolk 
Norfolk 

Norfolk 

Norfolk 

Norfolk 

Norfolk 

Norfolk 

Norfolk 
Norfolk 

Va. 

Va 
Va 
Va. 

Va. 
Va. 

Va. 

Va. 

Va. 

Va. 

Va 

Va. 
Va. 

2 
3 

4 

5 

6 
7 
8 
9 

10 

11 

12 

13 
14 

15 
16 
17 
18 
19 

20 

21 
22 
23 

24 
25 

26 

27 

28 

29 

30 

31 
32 

NOTE.       9082—Total phosphoric acid in pure bone meal is valued at 3 cents per pound, 
F 9279—Total phosphoric acid in pure bone meal is valued at 3 cents per pound. 
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PLACE WHERE 
SAMPLE WAS 

TAKEN AND 
MECHANICAL 

CONDITION OF 
FERTILIZER. 

(See page 11.) 

73 
• i-t 
O 
< 
m 
O 
A 

a> 
i—( 

A 

o 
03 
P 

i—I 

73 
• i—i 

O 
< 

CD 
o 
A 
PH 

CD 

A 
E3 

l-H 
O 

•i—i o 
< 
02 o 
A 

QJ 
+3 *-< 

CD 
t> 
CD 

1.00 11.50 1.83 
0.95 10.38 3 43 
0.87 6.49 2.40 
0.99 9.75 2.91 
1.02 10.17 3.98 
2.93 8.65 2.74 

1.37 11,25 2.34 

1.10 11.96 2.24 
0.28 7.07 2.97 
2.28 6.65 3.93 
1.68 11.30 2.45 

0.13 8.78 4.25 

4.16 0 83 7.98 

2.72 5.50 4.47 

1.52 7.29 1.90 
1.69 7.57 2.18 

3.10 2.72 7.45 
2.57 9 79 3.68 
2.74 6.09 2.70 
0.37 6.55 2.11 
3.38 5.82 2.26 
2.21 7.07 2.16 

See foot 
a t i 

2.28 4.32 2.30 
3.90 1.92 12.04 
1.46 5.03 4.04 
0 55 4.98 4.32 

1~13 11.39 2*79 

0.31 9.49 6.24 
0.49 10.18 5.74 
2.78 5.17 3.92 

3.63 5.65 2.90 

3.26 5.92 3.29 
2.07 7.10 2.43 
1.50 5.36 2.33 

3,24 6.51 2.89 
2.60 5.71 2.87 

Available 
Phos. 
Acid. 

S3 
O 

<3T3 

C3   CD 

Equiva- 
lent to 
Ammo- 

d 
nia. 

1 

CD . Pi    . 
bO T3 c3 T3 o PI *H  a; 

•I-I 
3 
O 

03 O) 
3^ 

£ fr 3 

Potash. 

T3 
PI 
P3 
O 

PI   . 
f-i a) 
o3 CD 

Relative 
Seaboard 
Value per 
ton of Un- 
mixed In- 
gredients. 

S3 . 
C3T3 
u CD 
c3 CD 
3^ 
O 

T3 
Pl 
3 
O 

Lumber B'ge n 
Newton n  

2 Lumber B'ge s 
3Gibsonville n. 

Lattimore d .. 
Winston r... 

Graham n  

6 Mount Olive n 
7 Laurinburg r. 

Lincolnton v.. 
Lincolnton n. 9 

10 

11 

12 

13 
14 

15 
16 
17 
18 
19 

20 

21 
22 
23 

24 
25 

26 

27 

29 

30 

31 
32 

Washington d 

Pactolus d  

Willard r  

Kinston d  
Kinston d, p.. 

Roxboro r  
Monroe n  
Morven n  
Ruffin s  
Newbern d  
Winston r  
Sout'n Pine3 s 
Salisbury r... 
Newbern b ... 
Winston r . 
High Point d. 
Winston r  
Kinston b ... 
Elizab'h City n 

Williamston b 
Salisbury n... 
Battleboro r.. 

Columbia r  

Sout'n Pines d 
Salisbury r__. 
Bellcross s ... 

Newbern n... 
Newbern s  

14.33 
16.70 
11.25 
14.91 
11.77 
13.24 

14 83 

13.86 
10.28 
11.48 
13.80 

11.18 

13.17 

13.78 

12.57 
11.50 

2.83 
10.41 
15.04 
16.65 
12.79 
17.92 
6.67 
7.32 

10.16 
7.50 
7.93 
5.76 
7.96 

14 00 

14.87 
13.71 
10.80 

10.37 

12.35 
11.96 
7.92 

13.01 
9.57 

13.33 
13.81 
8.89 

12.66 
14.15 

12 

12 

11.39 10 

13.59 13 

14.20 13 
10.04 8 
10.58 8 
1375 13 

13.03 13 

8.81 8 

9.97 8 

9.19 8 
9.75 $y2 

10.17 8 
13.47 10 
8.79 8 
8.66 8 
8.08 8 
9.23 

note. _ _ _. 
(c 

6.62 6 
13.96 10 
9.07 8 
9.30 

14118 13" 

15.73 14 
15.92 
9.09 8 

8.55 8 

9.21 8 
9.53 
7.69 6 

9.40 8 
8.58 8 

2 56 

2.45 
2.17 

1.84 

2.07 

1.78 
2.35 

3.14 

2.40 
1.53 
1.83 
1.94 
3.95 
4.13 
5.28 
3.37 
1.94 
2.41 
8.50 

.4 
2.91 

1.83 

1.78 
2.02 
6.08 

2.01 
479 

3.11 

2.97 
2.63 

2 23 

2.51 

2.16 
2 85 

3.81 

2~91 
1.86 
2 22 
2.36 
4.80 
5.01 
6-41 
4.09 
2.36 
2.93 
10.32 

3.53 

2.22 

2.16 
2.45 
7.: 

2.44 
5.82 

*A 
2 

%A 
2 
3 

"*A 
2 
2 

4 
4 
7 
3 
2 

10 

2.52 

1.63 

1.91 
1.44 

1.25 

2.18 

1.53 
1.89 

4.96 

1.44 
1.88 
2.88 
2.36 

5.19 

1.68 
1.91 

3.41 

1.32 
1.30 
5.34 

5.63 

2 

VA 

10.80 

17.50 
10.80 

11.00 

11.70 

11.70 
14.70 
13.40 
11.70 

11.70 

14.05 

15 70 

13.90 
16.95 

20.30 
9.00 

1470 
13.40 
14.40 

23.30 

29.60 
16.80 
13.40 

26.00 
11.70 

12.60 

18.00 

12.40 

13.40 

28.60 

12.40 
25.20 

12.00 
12.43 
18.61 
11.39 
12.74 
11.88 

12.23 

12 78 
18.67 
17.80 
12.38 

11.73 

14.97 

17.68 

15.42 
18.08 

24.50 
12.12 
16.92 
14.51 
15 93 
16.81 
25.45 
25.47 
27.82 
23.20 
15.98 
17 89 
26.84 
12.76 

14.16 
14.33 
20.76 

13.47 

15.23 
16.25 
31.45 

14.80 
28.49 

21.50 per cent, is guaranteed, 21.61 per cent, is found. 
21.50 per cent, is guaranteed, 20.74 per cent, is found. 
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a o 
• i-H 

w 

NAME OF BRAND. NAME OF MANUFACTURER 
OR AGENT. 

8868) 
F 9278 j" 
F9246 

8884 
9043 
9126 
9139 
9063 
9110 
9138 

F9244 
9068 
9049 

F9271 
8870 
8954 
8936 

9029 
8896 

9109 

8978 
F9250 

9128) 
9137 S 
8894 
8961) 
9048^ 

F 9257 ) 
8965) 

F 9261 j" 
9073 

9004 

9052 
9118 
9024 
8995 

8890 
9060 

9061 

9111 

8904 

9067 

Beef, Blood,and Bone Fertilizer 

Blue Ridge Wheat Grower  
Bonanza Tobacco Grower  
Bone and Potash Mixture  
Bone Meal  
Bone Meal _  
Bone Plant Food  
British Mixture   
Broad Leaf Tobacco Guano ... 
Capital Bone Potash Compound 
Capital Cotton Fertilizer  
Capital Dissolved S. C. Bone .. 
Capital Dissolved S. C. Bone .. 
Capital Tobacco Fertilizer  
Capital Truck Fertilizer  
Carolina Soluble Bone and Pot- 

ash. 
Carolina Soluble Guano  
Carolina Truckers  

C. C. & Co.'s Yellow Tobacco 
Special. 

Champion Acid Phosphate  
Champion Acid Phosphate  
Champion Guano.  

Charleston Acid Phosphate. 
Charlotte Acid Phosphate.. 

Charlotte Ammomated Fertil- 
izer. 

Cherokee Acid Phosphate  

Chicora Acid Phosphate with 
Potash. 

Climax Dissolved Bone  

Columbia Acid Phosfhate  
Columbia High Grade Special 

Tobacco Guano, Golden Belt. 
Columbia Soluble Guano  
Columbia Thirteen Per Cent. 

Acid Phosphate. 
Columbia XX High Grade Acid 

Phosphate. 
Cooper's Special Tobacco Com- 

pound. 
Cotton Brand Acid Phosphate. 

Cotton Brand Ammoniated Dis 
solved Bone. 

S. W. Travers & Co., Richmond, Va _ 

Imperial Fertilizer Co.,Charleston,S.C. 
Allison & Addison, Richmond, Va  
Columbia Guano Co., Norfolk, Va . _. 
Henry Potter, Jamestown, N. C  
S. H. Ward & Son, Jamestown, N. C. 
N. C. Cotton Oil Co., Raleigh, N. C. 
Slingluff & Co., Baltimore, Md  
Reidsville Fertilizer Co., Reidsville,N.C 
S. W. Travers & Co., Richmond, Va . 
S. W. Travers & Co., Richmond, Va . 
S. W. Travers & Co., Richmond, Va . 
S. W. Travers & Co., Richmond, Va . 
S. W. Travers & Co., Richmond, Va . 
S. W. Travers & Co., Richmond, Va . 
F. S. Royster, Tarboro, N. C  

Columbia Guano Co., Norfolk, Va  
Atlantic & Virginia  Fertilizing Co., 

Richmond Va. 
Clement,  Carrington & Co , Lynch- 

burg. Va. 
S. W. Travers & Co., Richmond, Va _ 
8. W. Travers & Co., Richmond, Va _ 
Reidsville Fertilizer   Co.,  Reidsville. 

N. C. 
W. J. Crumpler, Washington, N. C -. 
Charlotte Oil and Fertilizer Co., Char- 

lotte, N. C. 

Charlotte Oil and Fertilizer CJ., Char- 
lotte, N. C. 

Greenville Fertilizer Co., Greenville, 
S. C. 

Chicora Fertilizer Co., Charleston, S.C. 

Caraleigh Phosphate and Fertilizer 
Works, Raleigh, N. C. 

Columbia Guano Co., Norfolk, Va  
Columbia Guano Co., Norfolk, Va ... 

Columbia Guano Co., Norfolk, Va ... 
Columbia Guano Co., Norfolk, Va ... 

Columbia Guano Co., Norfolk, Va ... 

Norfolk & Carolina Chemical Co, Nor- 
folk, Va. 

Powers, Gibbs & Co., Wilmington,N.C 

Powers, Gibbs & Co., Wilmington, N.C 

NOTE. 9126—Total phosphoric acid in pure bone meal is valued at 3 cents per pound. 
9136—Total phosphoric acid in pure bone meal is valued at 3 cents per pound. 
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PLACE WHERE 
SAMPLE WAS 

TAKEN AND 
MECHANICAL 

CONDITION OF 
FERTILIZER. 

(See page 11.) 
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A 02 o 
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,4 Acid. nia. 

fa 
fa 

fa 
73 a ! <D 

1 r2 T3 c3 'C! 
0) 
bo •d Pi . 
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O 
w 
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i—i 
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i—i o CD 

3 o 
of a; 
3^ • i-H 

S3 o §£ 
m M fa $ 1| fc fa 25 

Potash. 

c 
o 
fa 

JH  CD 

O 

Relative 
Seaboard 
Value per 
ton of Un- 
mixed In- 
gredients. 
P 

P 
P o 
fa 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

49 
50 

51 

52 
53 
54 

55 
56 

57 

58 

59 

60 

61 
62 

63 
64 

65 

66 

67 

Greenville r_. 
Statesville b.. 
Lattimore n.. 
Wilson b £ .. 
Four Oaks s.. 
Greensboro b . 
High Point b. 
Wake Forest r 
Roxboro s  
Pilot Mt s .... 
Shelby n  
Louisburg s. -. 
Pittsboro n ... 
Statesville n.. 
Greenville b.. 
Hertford?)  
Kinston n  

Morven r  
Washington b 

Roxboro s.. 

Rowland n. 
Shelby n  
Ruffin r  
Pilot Mtn.s. 
Washington 
Wilson n  
Pineville d _ 
Hickory n.. 
Wilson d ... 
Hickory d . 
Hender'n'lle 

n 

Morven r 

13.21 
8.28 
9.69 

14.36 
10 37 
7.64 
7.48 
9.97 

10.72 
12.82 
10.88 
9.95 

15.55 
13.16 
10 09 
9.09 

12.94 

16.54 
9.35 

13.08 

14.70 
12.86 
11.25 
10.10 
10.91 
15.90 
14.48 
16.13 
11.55 
10.96 
16.22 

14.74 

1.37 
1.64 
2.26 
1.22 
1.91 

1.87 
1.06 

127 

7.01 
4.90 
8.97 
7.40 
4.23 
See 
See 
5.91 
7.97 
7.00 
5.22 
6.17 
8.57 

10.25 
6.13 
6.36 
6.58 

4.13 
6.47 

6.54 

8. 
10. 

6 
6. 

11. 
11. 
12. 
12 
7. 
7. 

10. 

Wadesboro n. 
Burlington r.. 
Monroe n  
Rocky Mt. b.. 

Elm City b... 
Franklinton n 

Wake Forest d 

Henderson b p 

Lumberton n. 

Wake Forest r 

1.43 

1.18 
1.45 
3.40 
1.04 

1.38 
0.51 

2.43 

1.54 

0.91 

1.73 

10.49 

10.41 
10.41 
2.65 
6.56 

4.31 
9.20 

6.69 

6.90 

10.57 

7.50 

1.64 
3.46 
3.93 
1.72 
5.12 

foot 
foot 
3.21 
2.00 
2.48 
6.00 
2.76 
3.73 
326 
2.00 
2.35 
2.52 

4.94 
1.46 

2.96 

3.28 
2.68 
2.95 
1.85 
2.84 
2.06 
2.24 
2.31 
2.34 
3 29 
2.77 

1.58 

3.31 
2.92 
7.55 
2 43 

4.66 
3.29 

5.53 

1.10 

3.76 

2.39 

8.65 
8.36 

12.95 
9.12 
9.35 

aote. 
note. 
9.12 
9.97 
9.48 

11.22 
8.93 

12.30 
13.51 
8.13 
8.71 
9.10 

9.07 
7.93 

9.50 

12.04 
13.18 
9.35 
8.26 

14.42 
14.00 
14.24 
14.60 
9.95 

10.51 
13.09 

12.07 

13.72 
1333 
10.20 
8.89 

8.97 
12.49 

12.22 

8*00 

14.33 

9.89 

8 

10 

10 
8 

10 
12 

10 
12 

13 
13 

12 

10 

13 

10 
8 

8 
13 

12 

8 

12 

3.76 
3.67 
2.34 
2.33 
1.75 

1~70 

3.94 
3 52 

1.86 
1.97 

2.60 

1.57 
6.24 

1.80 

1.66 
1.69 

2.37 
2.30 

2.26 
2.39 

3.16 

4.56 
4.46 
2.84 
2.83 
2.12 

2" 06 

4.78 
4.27 

1.91 
7.58 

2 19 

2.02 
2.05 

2.88 
2 79 

1.90 

1.95 

2.31 

2.37 

2.12 

1.94 

2.57 

2.36 

2^ 

%A 

*A 

2 

2M 

2 

1.50 
1.67 
2.60 
1.72 
1.88 

2.30 
2.57 
3.28 
2.25 
2.40 

3.08 
4.66 
2.00 

1.00 
7.00 

2.27 

2.26 
2 26 

1.92 
1.84 

1.23 

2.28 

2.33 

2.62 

1.69 

2 

V4 

2 
2 
2 

w% 

*A 

13.40 

13.40 
31.50 

15 30 

9.00 
10.80 
14.40 

11.70 
11.70 

15.20 

10.80 

10.00 

11.70 

9 00 
15.05 

13.90 
11.70 

10.80 

17.50 

10.80 

13.40 

15.16 
15.41 
14.26 
18.15 
10.30 
25.44 
23.91 
17.89 
18.90 
17.33 
12.35 
15.80 
11.07 
12 16 
22.82 
23.61 
10.19 

14.13 
33.84 

16.51 

10.84 
11.86 
15.93 
15.02 
12.98 
12.60 
12.82 
13.14 
18.36 
18.55 
11.78 

12.09 

12.35 
12.00 
9.18 

16.38 

16.57 
11.24 

11.00 

16 51 

12.90 

16.73 

16.03 per cent, is guaranteed, 22.64 per cent, is found. 
16.03 per cent, is guaranteed, 20.53 per cent, is found. 
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2 

o 
•i—i 

m 

NAME OF BRAND. 
NAME OF MANUFACTURER 

OR AGENT. 

8959 

8877 

8872 

8987 

8990 

8989 
9051 

9026 

9083 

8922 

8873 

9072 
F9273 
8979 
9085 

F9252 
8997 ) 

F 9277 j" 
9112 

9084) 
F 9253 \ 

8886 
8830 
8958 

9041 
8957 
9002) 

F 9256 \ 
F9262 

8971 | 
F 9258 [ 
8866 

9037 

9107) 
F 9275 \ 

8833 
8891 

Crown   Brand Ammoniated 
Fertilizer. 

Cotton Brand High Grade Acid 
Phosphate. 

Crenshaw's Acid Phosphate... 

Crumpler's   Seven   Per   Cent. 
Guano for Potatoes and Earlv 
Truck. 

Crumpler's Standard Premium 
Guano. 

Crumpler's Standard Trucker. 
Darlington Dissolved Bone  

Davie & Whittle's Acid Phos- 
phate 

Davie & Whittle's Acid Phos- 
phate. 

Detrick's Acid Phosphate  

Diamond Acid Phosphate.. 

Caraleigh Phosphate   and   Fertilizer 
Works, Raleigh, N. C. 

Powers, Gibbs & Co., Wilmington,N.C 

Atlantic & Virginia Fertilizing Co., 
Richmond, Va. 

Imperial Guano Co., Norfolk, Va   

Imperial Guano Co., Norfolk, Va  

Imperial Guano Co., Norfolk, Va  
Darlington  Phosphate   Co., Darling 

ton, S U. 
Davie & Whittle, Petersburg, Va  

Davie & Whittle, Petersburg, Va  

Detrick Fertilizer and Chemical Co., 
Baltimore, Md. 

E. H. &  J.   A.  Meadows  Co.,  New- 
bern, N. C. 

Diamond Soluble Bone j Walton & WhannCo., Wilmington,Del 
Diamond Soluble Bone.... iEtiwan Phosphate Wks,Charleston,SC 
Dixie  Guano 
Double Bone Phosphate. 

Durham Ammoniated Fertili- 
zer, 

Durham Ammoniated Fertili- 
zer with Peruvian Guano. 

Durham High Grade Acid 
Phosphate. 

Eagle Island Am'oniat'd Guano 
Early Trucker    
Eclipse Ammoniated Guano.. 

Edisto Dissolved Bone. 
Empire Guano   
Etiwan Dissolved Bone 

Etiwan Guano 

Eureka Acid Phosphate or Dis- 
solved Bone. 

Eureka Ammoniated Bone Su- 
perphosphate. 

Eureka Ammoniated Bone Su- 
perphosphate for Tobacco. 

Eureka Bone and Potash Com- 
pound. 

Farmer's Bone Fertilizer  
Farmer's Favorite Fertilizer 

TheRasinFertilizer Co.,Baltimore,Md 
Durham Fertilizer Co., Durham, N. C. 

Durham Fertilizer Co., Durham, N. C. 

Durham Fertilizer Co., Durham, N. C. 

Durham Fertilizer Co., Durham, N. C. 

Powers, Gibbs & Co., Wilmington, Del. 
Lazaretto Guano Co., Baltimore, Md. 
Caraleigh   Phosphate   and  Fertilizer 

Works, Raleigh, N. C 
Edisto Phosphate Co., Charleston, S.C 
Rasin Fertilizer Co., Baltimore, Md. . 
Etiwan  Phosphate   Co.,   Charleston, 

S. C. 
Etiwan Phosphate   Works,   Charles 

ton, S. C. 
Atlantic and Virginia Fertilizing Co. 

Richmond, Va. 
Atlantic aud Virginia Fertilizing Co., 

Richmond, Va. 
Atlantic and Virginia Fertilizing Co. 

Richmond, Va. 
Atlantic and Virginia Fertilizing Co., 

Richmond, Va. 
F. S. Rpyster, Tarboro, N. C  ... 
Goldsboro Oil Co., Goldsboro, N. C... 

69 

70 

71 

72 

73 

74 
75 

76 

77 

78 

79 

80 
81 
82 
83 

84 

85 

86 

87 
88 
89 

90 
91 
92 

93 

94 

95 

96 

97 

98 
99 
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PLACE WHERE 
SAMPLE WAS 

TAKEN AND 
MECHANICAL 

CONDITION  OF 
FERTILIZER. 

(See page 11.) 
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CO T3 
H CD 
CO   CD 

T3 
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69 

70 

71 

72 

73 

74 
75 

76 

77 

78 

79 

80 
81 
82 
83 

84 

85 

*86 

87 
88 
89 

90 
91 
92 

93 

94 

95 

96 

.98 
99 

Nashville r... 12.14 0 77 

n .. 15.60 0. 

on d 11.781. 

Washington b  : 

Washington s. ■ 

Washington r. 13.80 0.90 
Rockingham n 14.38 1.19 

Lattimore n.. 12.45 0.84 

Camden n...   13.111.34 

Edentonra.-.   14.19 0.51 

Kinston n .... 13.80 0.60 

Statesviile n 15.09 0.46 
Statesville n 16.131.94 
Lumber ton r . 13.364.20 
Lexington n__ 11.37 0.58 
Bostic n 15 110.40 
Lumbertons.. 11.20 3.21 
Salisbury s ..11.291.04 
Henderson b.. 12.66 1.65 

No*wood n... 12.97 1.01 
Lincolntond.. 11 52 2.03 
Elm City d... 13.35 1.54 
Washington*-. 10.621.24 
Nashville s... 11 00 0.67 

Mt. Holly n... 14.601.18 
Xaehvile d... 13.06 3 11 
Wadesboro n. 17.33 1.02 
'herryville n. 14.88 0.79 

Cherryvilled. 13.791.15 

'harlotte n... 
Hickory s  
Williamston r 

Greenville s.. 

Roxboro r  
Albemarle d .. 
Washington d 
Goldsboro s... 

12.50 
10 45 
12.15 

15.24 

10.36 
10.49 
16.63 
12.86 
J 

0.90 
0.97 
3.56 

1.18 

1.22 
1.19 
0.88 
1.50 

7.25 

13.18 

10 84 

3.84 

4.23 

5.17 
11.39 

6.91 

5.25 

11.92 

11.64 

10.66 
11.44 
4.71 

10.43 
11.88 
6.50 
6.31 
8.25 

9.66 
6.75 
7.85 
7.60 
5.59 

11.09 
5.92 

10 99 
10.81 
6.23 

10.63 
8.51 
4.80 

8.06 

9.00 
7.04 
4.98 
6.33 

3 29 

1.71 

3.34 

3.: 

2.72 
3.44 

4.88 

5.82 

2.67 

3.21 

3.05 
2.42 
3.15 
4.14 
2.66 
2 64 
3.! 
0.28 

3.24 
5.28 
2.37 
1.84 
4.00 

3.25 
2.97 
2.45 
3.59 
3.35 

2.61 
3.03 
2.97 

2.22 

2.85 
5.02 
3.79 
2.78 

10.54 

14.89 

14.18 

7.12 

7.31 

789 
14.83 

11.79 

1107 

14.59 

14.85 

13.71 
13.86 
7.86 

14 57 
14.54 
9.14 
9.63 
8 53 

12.90 
12 03 
10.22 
9.44 
9.59 

14.34 
8.89 

13.44 
14.40 
9.58 

13.24 
11.54 
7.77 

10.28 

11.85 
12.06 
8.77 
9.11 

9 

13 

13 

7 

13 

10 

12 

14 

13 

13 
13 

8 
13 

10 

8 
7 

12 
8 

13 

9 

10 

8 

9 

10 

2.11 

5.78 

2.02 

4.44 

2.56 

7.02 

2.45 

5.39 

1.79 

2~00 

2.17 

2~43 
1.14jl38 
2.032.46 

1.82 

2.02 

2.21 
4.02488 
2.4512.97 

2.04 2.48 

2~74 3~33 

2.16 

2.00 

# 

2~00 
1.90 

2 62 

2.43 

2.43 
2.31 

2 
2 
21/ 

2 
5 

5.91 

145 

4.40 

1.30 

2.43 

2^ 

2 01 
1.90 
1.87 

2.25 
4.83 
2.50 

1.82 

2.50 

2.16 

1.80 
1.75 
2.54 
2.43 

1# 

4 

V* 

2 
4 

H 

2 

2 

2 

2 

14.30 

11.70 

11.70 

29 50 

13.90 

24.20 
11.70 

9.00 

10.80 

12.60 

11.70 

11.70 
11.70 
13.40 
11.70 

13.90 

18.16 

13.40 

12.76 

30.57 

14.40 

25.51 
13.35 

10.61 

9.96 

13.13 

13.37 

12.34 
12.47 
14.02 
13.11 
13.09 
16.55 

114.15 
15.7015.95 

9.00 

14.40 
23.30 

11.61 
10.83 
17.20 
26.01 

i5 20|l8.86 

10.80 
15.01 
11 70 

16.10 

9.00 

14.40 

15.60 

11.00 

14.40 
14.35 

12 91 
16.27 
12.10 
12.96 
19.11 

11.92 
10.39 
1631 

17.73 

12.47 
12.60 
16.90 
16.64 
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u 

o 
• rH 

-1-3 
02 

NAME OF BRAND. 
NAME OF MANUFACTURER 

OR AGENT. 

8828) 
F 9241 J 
8909 

8839) 
9117 f 
9036 
9023 
8928 

9033 

9062 

8885 

8946 

F9247 
9097 

9130 

8955 
9131 

8899 
8852 
8950 

8953 
8976 
9010 
8988 
8975 

8991 

9090 

8898 
8949 
9040 

9095 
9094 
8993 
8817 
9031 
8926 
9058 
8931 
8925 

Farmer's Friend Fertilizer  

Farmer's Friend High  Grade 
Fertilizer. 

Farmer's  Friend  High Grade 
Special Tobacco Fertilizer .. 

Game Guano for Tobacco  
Gem Fertilizer   .. 
Genuine  Bone   and Peruvian 

Guano. 
Genuine Slaughter House Bone 

Guano. 
Genuine Slaughter House Bone 

Guano. 
Gibbs & Co.'s High Grade Am- 

moniated Phosphate. 
Gibbs & Co.'s High Grade Am- 

moniated Phosphate. 
Great Wheat and Corn Grower 
Golden Belt Ammoniated Gu- 

ano for Tobacco. 
Golden   Leaf Bright   Tobacco 

Guamo. 
Gold Dust Guano   
Groome's Special Tobacco Fer 

Fertilizer. 
High Grade Premium Guano.. 
Home Fertilizer Chemicals  
Imperial Ammoniated  Super 

phosphate for Tobacco  
Imperial Cotton Grower   
Imperial Dissolved Bone  
Imperial Guano for Potatoes 
Imperial Guano for Tobacco .. 
Imperial   High    Grade   Acid 

Phosphate. 
Imperial Seven Per Cent. Gu- 

ano for Potatoes. 
Imperial Soluble Guano  

Imperial Ten Per Cent. Guano 
Imperial Truck Grower  
Kainit  

Kainit       
Kainit, Genuine German. 
Kainit, Genuine German. 

Kainit, Genuine German  
Kainit, Genuine German  
Kainit, Genuine German  
Kainir, Genuine German  
Kainit, Genuine German  

Old Dominion Guano Co., Norfolk,Va. 

Old Dominion Guano Co., Norfolk,Va. 

Old Dominion Guano Co., Norfolk,Va. 

Baltimore Guano Co., Baltimore, Md. 
Acme Mfg. Co., Wilmington, N. C... 
Durham Fertilizer Co., Durham, N. C 

Norfolk and Carolina Chemical Co., 
Norfolk, Va. 

Norfolk and Carolina Chemical Co., 
Norfolk, Va. 

Powers, Gibbs & Co., Wilmington, N.C 

Powers, Gibbs   &   Co.,   Wilmington, 
N.C. 

Durham Fertilizer Co., Durham, N. C. 
Powers,   Gibbs   & Co.,   Wilmington, 

N. C. 
Durham Fertilizer Co., Durham, N. C. 

Lazaretto Guano Co., Baltimore, Md.. 
Charlotte Oil and Fertilizer Co., Char- 

lotte, N. C. 
Geo. L. Arps & Co., Norfolk. Va.. .. 
Boy kin, Car me r & Co,, Baltimore, Md 
Imperial Guano Co., Norfolk, Va  

Imperial Guano Co., Norfolk, Va.  
Imperial Fertilizer Co., Charleston, S.C 
Imperial Guano Co.,. Norfolk, Va.  
Imperial Guano Co., Norfolk, Va  
Imperial Guano Co., Norfolk, Va  

Imperial Guano Co., Norfolk, Va  

Imperial   Fertilizer  Co.,   Charleston, 
S. C. 

Imperial Guano Co., Norfolk, Va  
Imperial Guano Co., Norfolk, Va  
Ashepoo Phosphate Co.,   Charleston, 

S. C. 
S. W. Travers & Co., Richmond, Va. 
American Fertilizing Co., Norfolk,Va. 
Baugh & Sons Co., Norfolk, Va  

Wm. Bragaw & Co., Washington,N.C. 
Calder Bros., Wilmington, N. C  
Columbia Guano Co., Norfolk, Va  
Columbia Guano Co., Norfolk, Va.    .. 
Imperial Fertilizer Co.,Charleston,SO. 

100 

101 

102 

103 
104 
105 

106 

107 

108 

109 

110 
111 

112 

113 
114 

115 
116 
117 

118 
119 
120 
121 
122 

123 

124 

125 
126 
127 

128 
129 
130 

131 
132 
133 
134 
135 
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PLACE WHERE 
SAMPLE WAS 

TAKEN AND 
MECHANICAL 

CONDITION OF 
FERTILIZER. 

(See page 11.) 
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nia. 

. d  . <D d   . 
T3 cc <T3 50 T5 x '-d 
d H <a O d *H   <D 

j3 c3 0) SH 3 c3 <xi 
o d^ • IH o d^ 
fe 0 5 fa 3 

Potash. 

T3 
d 
3 
O 
fa 

d   . 

cc3 0) 

O 

Relative 
Seaboard 
Value per 
ton of Un- 
mixed In- 
gredients. 

d   . 
s- <D 
c3 CD 
d+» 
O 

13 

d o 
fa 

Hertford s  
Shelby b, y ... 
Pollocksville b 

Falkland b ... 
Roxboro b  
Greenville v.. 
Goldsboro r 
Laurmburg b. 

Pactolus b ... 

Henderson r.. 

Elm City d... 

Willards  

Bosac r... 
Littleton r 

Henderson b p 

Gliden d 

100 

101 

102 

103 
104 
105 

106 

107 

108 

109 

110 
111 

112 

113 _ 
114Greensboro d. 

115 Washington r. 
116 Max ton b 

■■'? Williamstons. 

118 Keif ordb 
ll^Lumberton n. 
120 Washington b 
121 Washington s. 
122piym!uth d 

123 Washington s. 

124Ramseur n 

125 Washington b 
126 Williamston s. 
127Pinevilleb ... 

123 Greenville  b . 
129 Washington b. 
130 Washington s. 

Newbern b  
131 Washington b. 
132 Laurinburg b. 
133 Four Oaks 6.. 
134 Clinton 6  
l35Maxtonb  

11.64 
9.40 

11.91 

6.70 
10.83 
11.68 
11.79 
11.10 

16.91 

16.53 

11.80 

12.57 

12.44 
10 89 

14.86 

11.46 
9.22 

12.78 
7.86 

15.16 

15.50 
11.92 
9.32 

14.78 
5.53 

11.45 

12.69 

7.95 
12.44 
3.94 

4.02 
4.97 
5.48 
3.97 
6.70 
5.79 
4.34 
6.32 
3.41 

1.24 
1.29 
1.01 

1.46 
0.84 
1.83 
1.16 
2.85 

1.18 

1.33 

1.68 

0.81 

0.70 
1.33 

2.26 

1.54 
0 47 

1.68 

r.i5 

0.96 
2.02 
0.92 
0.90 
3.02 

1.50 

4.18 

0.38 
1.16 

6.28 
5.36 
5.17 

5 55 
6.33 
6.86 
6.83 
5.65 

7.13 

3.84 

8.35 

605 

7.41 
7.64 

4.62 

8.34 
6.73 

7.18 

5.52 

5.25 
11.60 
4.21 
6.03 
0.70 

3.54 

6.35 

5.08 
4.16 

2.47 
3.03 
4.02 

3.31 
2.44 
2.27 
2.56 
2.68 

2.59 

5.64 

1.71 

4.24 

3.93 
3.08 

2.67 
2.84 

2.10 

2.67 

3.08 
2,20 
1.80 
2 38 
9.21 

3.01 

2.12 

1.47 
2.55 

8.75 
8.39 
9.19 

8.86 
8.77 
9.13 
9.39 

9.72 

9.48 

10.06 

10.29 

11.34 
10.72 

7.51 

11.01 
9.57 

9.28 

si 19 

8.33 
13.80 
6 01 
8.41 
9.91 

6.55 

8.47 

6.55 
6.71 

10 

12 
6 
8 

10 

1.94 
1.97 
2.70 

2.51 
2.52 
2.09 
1.77 
1.57 

1.64 

1.95 

2.18 

2.24 

L87 

1.84 

1.72 
2.71 

2.30 
6.46 
3.62 

1.84 

7 16 
2.40 

5.46 

2.06 

8.58 
4.44 

2.36 
2.39 
3.28 

3.05 
3.06 
2.54 
2.15 
1.91 

1.99 

2 37 

2.65 

2.72 

2~27 

2.23 

2 09 
3.29 

2.79 
7.84 
4.39 

2.23 

8~69 
2.91 

663 

2.50 

10.42 
5.39 

2 

3 

3 

2y2 
2 

2 

m 

7 

2 

10 
5 

2.78 
2.52 
3.70 

3.37 
3.14 
2.00 
2.00 
3.18 

3.00 

2.57 

1.67 

1.97 

136 
2.90 

3.02 

1.65 
2.70 

2 01 
8 48 
2.39 

1.60 

5~90 
3.26 

6.13 

1.53 

3.52 
4.71 

13.00 

12.52 
12.52 
12.42 
12 22 
12.02 
11.92 
12.44 
1178 
12.26112 

2 
2 

2 

1 

1 

IK 
3 

2 
2 

IK 
7 
2 

IK 

5~ 
3 

6 

1 

3 
4 

10# 

12 
12 
12 
12 
12 
UK 
12 

14.40 

18.00 

18.00 

17.10 
14.40 
15.70 

14.40 

15.70 

14.70 

13.40 

10.50 
15.40 

15.70 

15 30 
17.00 

13.90 
25.20 
14.40 

13.90 
10.80 
33.80 
16.70 
9.00 

29 60 

13.40 

34 40 
22.40 
10.50 

1150 
12 00 
12.00 

12.00 
12.00 
11.50 
12.00 
12.00 

16.79 
16.29 
20 50 

19.27 
18 99 
16.82 
16.04 
15.65 

16.90 

17.27 

17.61 

18.31 

11.57 
18.45 

15 57 

16 91 
19.87 

17.61 
28.86 
21.17 

14.89 
12 42 
33.90 
18.40 
8.92 

29 26 

15.65 

36.51 
24.76 
13.00 

12.52 
12.52 
12.42 
12.22 
12.02 
11.92 
12.44 
11.73 
12.26 
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GQ 

NAME OF BRAND. 

8973 
8892 

8960 

8956 
8875 
8903 

8974 
8876 
9021 
8874 

8906 
8937 

9005 

9044 
8895 
9098 
8863 

8832 
8850 
9059 

8853 

8841 

9039 

8821 

8822 
F9248 

8933 
8969 ) 
8923 f 
8867 

8951 ) 
F 9259 j" 

8907 
9008 
9120 

F9276 

Kainit, Genuine German 
Kainit, Genuine German. 

Kainit, Genuine German. 

Kainit, Genuine German  
Kainit, Genuine German  
Kainit,   Genuine    Leopold- 

shall. 
Kainit, German  
Kainit, German  
Kainit, German ,  
Kainit, Pure*German   

Kainit, Unadulterated German 
Kangaroo Komplete Kom- 

pound Am'dBone Phosphate 
Latimer's Complete Fertilizer. 

Latta & Myatt's Special Guano 
Lazaretto Acid Phosphate .._ 
Lazaretto Crop Grower  
Lazaretto Special Tobacco Fer 

tilizer. 
Lazaretto Ten Per Cent Guano 
Lee Brand Fertilizer  
Lee's  Prepared  Agricultural 

Lime. 
Lister's Ammoniated Dissolved 

Bone Phosphate, 
Meadows' All Crop Guano  

Meadows' Cotton Guano  

Meadows' Great Potato Guano. 

Meadows' La bos Guano ..  
McGavock Special Potash Mix- 

ture. 
Muriate of Potash   
National Fertilizer   

NAME OF MANUFACTURER 
OR AGENT. 

National Special Tobacco Fer- 
tilizer. 

Navassa Acid Phosphate  

Navassa Complete Fertilizer. 
Navassa Cotton Fertilizer... 

Navassa Dissolved Bone  Phos- 
phate with Potash. 

Imperial Guano Co., Norfolk. Va 136 
E. H. & J. A. Meadows Co., Newbern 137 

N. C. 
Old Dominion Guano  Co.,  Norfolk, 138 

Va. 
Powers, Gibbs & Co.,Wilmington N.C 139 
H. Weil & Bros., Goldsboro, N. C.._. 140 
Ashley Phosphate Co., Charleston S. C 141 

Durham Fertilizer Co.. Durham, N. C_ 142 
R  N. Sweet, Wilmington, N. C    143 
Jas. G. Tinsley &Co., Richmond, Va. 144 
Acme Manufacturing Co.,  Wilming- 145 

ton, N. C. 
Navassa Guano Co., Wilmington, N.C. 146 
Wooldridge Fertilizer Co., Baltimore, 147 

Md. 
Acme Manufacturing Co., Wilming- 148 

ton, N. C. 
Columbia Guano Co., Norfolk, Va .. 149 
Lazaretto Guano Co., Baltimore, Md 150 
Lazaretto Guano Co., Baltimore, Md. 151 
Lazaretto Guano Co., Baltimore, Md-- 152 

Lazaretto Guano Co., Baltimore, Md . 153 
Jas. G. Tinsley & Co., Richmond, Va. 154 
A. S. Lee & Son, Richmond,  Va.  155 

Lister's Agricultural Chemical Works. 156 
Newark, N". J. 

E. H. & J. A. Meadows Co., Newbern, 157 
N. C. 

E. H. & J. A. Meadows Co,, Newbern, 158 
N. C. 

E. H. & J. A. Meadows Co.. Newbern, 159 
N. C. 

E.H.&J. A. Meadows Co., Newbern.N.C 160 
Allison & Addison, Richmond, Va... 161 

Baugh & Sons Co., Norfolk, Va 162 
S. W. Travers & Co., Richmond, Va. 163 

S. W. Travers & Co., Richmond, Va. 164 

Navassa GuanoCo., Wilmington, N.C. 165 

Navassa Guano Co., Wilmington, N.C. 166 
Navassa Guano Co., Wilmington; N.C. 167 

Navassa Guana Co., Wilmington, N.C. 168 

NOTE.— 9059—Contains lime, &c, in addition to potash, and is apparently a mixture of 
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PLACE WHERE 
SAMPLE WAS 
TAKEN AND 
MECHANICAL 

CONDITION OF 
FERTILIZER. 

(See page 11.) 
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*6 
a 
0 
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■ 
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"H   CD 
cS  <D 
0-^ 
O 

T5 
0 
0 
0 

1 

0 . 
?H   CD 
a CD 
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3 

0 
0 
0 

0  . 
H   CD 
c3 CD 
0^ 

C3T3 
(-  CD 
c3 CD 
0 & 
O 

0 
0 
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136 Plymouth r .. 
Kinston b  

Wilson b  

Smithfield b.. 
Wilson b  
Bennetts  

Lumberton b . 
Goldsboro b .. 
Dunn b..  
Elm City b... 

Magnolia b... 
Dudley d  

Fair Bluff r .. 

Raleigh s  
Washington n 
Greenville s .. 
Greenville r .. 

Washington s. 
Newbern b  
Clayton r  

Wilmington d 

Kinston r   

Newbern s ... 

Newbern d ... 

Newbern r  
Lattimore s, y 

Williamston b 
Mount Olive b 
Coleraine b... 
Greenville s .. 

Fayetteville n 
Cherryville n. 
Newborns  
Warsaw b  
Warrenton s.- 
Sloans d  

3.03 
8.50 

4.44 

4.65 
5.33 
4.6(5 

3.56 
7.84 
5.77 
5.62 

7.16 
10.80 

10.85 

14 32 
13.09 
11.05 
12 68 

8.83 
10.50 
12.57 

15.66 

9.42 

12.40 

9.96 

10.78 
9.66 

0.35 
12.97 
10.71 
13.78 

14 05 
12.04 
12.45 
10.28 
10.61 
16.69 

12.74 
12.58 

12.50 

1192 
1174 
12,00 

12.66 
11.16 
12.36 
12.24 

1232 
2.12 

2,04 

1.51 

12 
12 

12 

12 
12 
12 

12 
12 
ny2 
12 

2 

2 

12.00 
12.00 

12.00 

12.00 
12.00 
12.00 

12.00 
12.00 
11.50 
12.00 

11.50 
14.40 

15.70 

17.40 
11.70 
14.30 
18.90 

3440 
14.40 

15.70 

17.10 

15.05 

27.30 

25.20 
9.70 

50.00 
14.40 

14.40 

10.80 

13 40 
14.40 

11.45 

12 74 
137 

138 

12.58 

12 50 

139 
140 

--- — .... — .... ... ... — 11.92 
1174 

141 12.00 

142 
143 
144 
145 

146 
147 

148 

149 
150 

2 97 

0.47 

0.33 
1.55 
1.47 
1.68 

1.29 
1.11 

2.65 

0.97 

0.28 

1.47 

1.42 
5.30 

1.00 
0.91 
1.25 

2.64 
1.27 
2.67 

!2.56 
2.62 
1.73 

487 

6.52 

8.99 
10.36 
8.72 
7.20 

5 03 
6.46 

6.72 

8.17 

8.55 

5.96 

.5.46 
5.16 

6.65 
6.26 
7.48 

8.32 
9.61 
6.54 
6.65 
7.38 
7.85 

465 

2.57 

1.96 
351 
2.23 
1.93 

1.28 
1.64 
See 

2.08 

1.77 

1.17 

1.13 

4.51 
3.74 

2.02 
3.09 
1.38 

4 56 
3.45 
2 84 
3 06 
2.61 
4.17 

9.52 

9.09 

10.95 
13.87 
10.95 
9.13 

6.31 
8.10 

foot 

8.80 

9.94 

9.72 

7.09 

9.97 
8.90 

8 67 
9.35 
8.86 

12.88 
13 06 
9.38 
9.71 
9.99 

12.02 

"s" 

8 

10 
13 

9 
9 

6 
8 

note. 

8 

9 

8 

7 

8 
8 

8 

8 

12 

8 
8 

10^ 

1~66 

2.14 

2.40 

2~02 

2.60 

2.91 

2" 

2M 

12.66 
11.16 
1236 
12.24 

12.32 
15.94 

16.98 

18.93 
12 48 

151 
152 

153 
154 
155 

1.65 
2 62 

8.45 
1.88 

2.00 
3.18 

10,26 
2.28 

2 
3 

10 
2 

1.85 
3 00 

3.75 
2.90 
2.69 

2.13 

3.81 

2.90 

8.64 

5.65 
3 00 

50.96 
2.62 
2.39 
2.49 

3.95 
154 
2.25 
2.00 

1 
3 

3 
2 
2 

2 

^A 
2 

8 

5 

50 
2 

2 

.... 

2 

2 

16.91 
19.48 

36.11 
16.11 

156 

157 

158 

159 

160 
161 

162 
163 

164 

165 

166 
167 

168 

2.28 

2.16 

2.13 

4.61 

5.14 

1.75 
168 
1.73 

2~ 80 
2.40 
1.98 

2.77 

2.62 

2.59 

5.60 

6.24 

2.12 
2.04 
2.10 

3~40 
2.91 
2.40 

% 

2M 

5 

5 

2 

2 

2" 
2 

17.26 

19.57 

18.38 

29.58 

30.85 
11.01 

50.96 
15.94 
16.11 
15.92 

11.59 
11.75 
21.23 
17.85 
17.48 
12.82 

kainit and agricultural lime, the seaboard valuation of which unmixed, would be $5.40 per ton* 
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CO 

NAME OF BRAND. 
NAME OF MANUFACTURER 

OR AGENT. 

9089) 
F 9263 j" 

8942 
8878) 

F 9268 ) 
8940 
8041 
8944 

9132 
9074 

8897) 
8910 [ 
9019 ) 
9L04 

9065 

8981 

9075 

9116 
8893 

F 9245 
9027 ) 

F 9272 j" 
8908 I 
9018 \ 
8831 

F9240 
8980 

9087) 
F 9260 j" 
8836 
9053 

8879 
8880 

9100 

8838) 
9020 j" 
88b8 

8947 

8840 

Navassa Grain Fertilizer. 

Navassa Guano for Tobacco. 
Navassa High Grade Dissolved 

Bone Pho spate 
Navassa Root Crop Fertilizer. 
Navassa Special Truck Guano 
Navassa Strawberry Top Dress- 

ing. 
N. (J. Bright Tobacco Fertilizer 
N. C. Official Farmer's Alliance 

Acid Phosphate. 
N. C. Official Farmer's Alliance 

Guano. 

Norfolk and Carolina Chemical 
Company   Best   Acid  Phos 
phate. 

Ober's Standard  Ammoniated 
Phosphate. 

Ober's Special Compound  for 
Tobacco 

Ober's   Special   Cotton   Com 
pound. 

Occoneechee Tobacco Fertilize! 
Old Dominion Dissolved Bone 

and Potash. 
Old Dominion High Grade Bone 

Phosphate. 
Old Dominion Potato Manure 

Old Dominion Soluble Guano. 

Old Dominion Soluble Tobaccc 
Guano. 

Orient Complete Manure  

Orinoco Tobacco Guano  
Our   Acid   Phosphate or Dis 

solved S. C. Bone. 
Owl Brand Guano   
Owl Brand Special Tobacco 

Guano. 
Owl Brand   Tobacco Plant 

Guano. 
Patapsco Guano  

Peruvian Mixture. 

Piedmont   Essential   Tobacco 
Compound. 

Piedmont Guano,  Special for 
Cotton, Corn, Peanuts, &c.    I 

Navassa Guano Co., Wilmington, N.C 

Navassa Guano Co., Wilmington, N.C. 
Navassa Guano Co., Wilmington, N.C 

Navassa Guano Co., Wilmington, N.C. 
Navassa Guano Co., Wilmington, N.C. 
Navassa Guano Co., Wilmington,N.C. 

W. H. Warmer & Co., Ruffin, N. C 
Durham Fertilizer Co., Durham, N. C. 

Durham Fertilizer Co., Durham, N. C 

Norfolk and Carolina Chemical Co.. 
Norfolk Va. 

G Ober & Sons Co., Baltimore, Md... 

G. Ober & Sons Co., Baltimore, Md... 

G. Ober & Sons Co., Baltimore, Md... 

Navassa Guano Co., Wilmington, N.C. 
Old Dominion Guano Co., Norfolk,Va. 

Old Domini- n Guano Co., Norfolk,Va 

Old Dominion Guano Co., Norfolk,Va. 

Old Dominion Guano Co., Norfolk,Va. 

Old Dominion Guano Co., Norfolk,Va. 

Atlantic and Virginia Fertilizing Co., 
Richmond, Va. 

F. S. Royster. Tarboro, N. C.  
Atlantic and Virginia Fertilizing Co.. 

Richmond, Va. 
Davie & Whittle, Petersburg, Va  
Davie & Whittle, Petersburg, Va.  . 

Davie & Whittle, Petersburg, Va  

Patapsco Guano Co., Baltimore, Md 

American Fertilizing Co., Norfolk, Va 

Mt. Airy Manufacturing Co., Balti- 
more, Md. 

Mt. Airy Manufacturing Co., Balti- 
more, Md. 

169 

170 
171 

172 
173 
174 

175 
176 

177 

178 

179 

180 

181 

182 
183 

184 

185 

186 

187 

188 

189 
190 

191 
192 

193 

194 

195 

196 

197 
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PLACE WHERE 
SAMPLE WAS 
TAKEN AND 
MECHANICAL 

CONDITION OF 
FERTILIZER. 

(See page 11.) 
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169 

170 
171 

172 
173 
174 

175 
176 

177 

178 

179 

180 

181 

182 
183 

184 

185 

186 

187 

188 

189 
190 

191 
192 

193 

194 

195 

196 

198 

Lexington n.. 
Cherry ville r . 
Williamston r 
Goldsboro n .. 
Hickory n  
Conetoe b  
Conetoes  
Rocky Point r 

Ruffin r  
Ore Hill n.... 

Centre Bluff b 
Newbern s ... 
Laurinburg s. 
Hobgood r  

Louisburg n.. 

Greenville r .. 

States ville b.. 

Elkinr  
Newbern d... 
Shelby d  
Lattimore's n. 
States ville n.. 
Pollocksville I 
Washington I 
Washington I 
Shelby s, y ... 
ScotrdN'cfeb. 

Huntersville 
Hickory s ... 
Greenville s . 
Concord n. _. 

Wilsonbp... 
Wilson s  

Winston r... 

Greenville r . 
Enfield d.... 
Wilsons  

Greenville b 

Greenville r 

12.23 
21.50 

10.64 
9.73 

10.67 
11.84 

12.45 

11.70 

12.43 

10.36 
13.46 
8.16 

17.35 
13.94 
10.25 
10.97 
11.70 
12.01 
10.31 

12.18 
12.02 
15.30 
13.35 

19.47 
20.13 

14.83 

12.89 
11.17 
14.42 

10.11 

12.18 

3.07 
2.70 
2.96 
0.97 
2.62 
0.52 
0.70 
2.96 

1.15 
0.88 

2.41 
2.66 
2.52 
0.81 

1.84 

1.32 

2.33 
1.39 
1.25 
1.77 

0.95 
1.37 

1.14 

2.16 
1.48 
0.40 

0.51 

0.63 

7.22 
6.26 
5.48 
9.98 
9.42 
5.31 
6.22 
5.26 

6.43 
9.10 

5.95 
5.65 
6.06 

12.17 

7.19 

7.77 

7.33 

7.09 
6.50 
5.18 

10.07 

7.34 
7.16 

7.37 

7.42 
7.48 
7.18 

8.10 

7.33 

2.94 
4.24 
4.11 
4.66 
3.63 
2.14 
2.94 
4.18 

1.96 
3.67 

2.42 
2.85 
2.70 
2.95 

1.70 

1.66 

1.92 

2.52 
2.67 
7.64 
3.49 
3.72 
3.32 
2.69 
2.68 
2.78 
3.58 

2.14 
3.18 
3.92 
3.28 

2.49 
2.86 

2.88 

2.52 
3.18 
225 

0.26 

2.11 

10.16 
10.50 
9.59 

14.64 
13.05 
7.45 
9 16 
9.44 

8.39 
12 77 

8.37 
8.50 
8.76 

15.12 

8.89 

9.43 

9.25 

9.91 
8.95 
9.11 

14.22 
13.76 

7.: 
8.06 
8.74 
8.37 
9.43 

9.23 
9.68 
9.10 

13.35 

9.83 
10.02 

10.25 

9 94 
10.66 
9.43 

8.36 

9.44 

8 
13 

13 

13 

8^ 

13 

7 

8 

8¥ 

8 

8 
12 

? 
9 

n 

1.641.99 
1.73 
2.14 

4.46 
3.71 
2 09 

1.98 

1.75 
1.54 
1.78 

2.15 

2.51 

2.19 

1.74 

4.54 
3.80 
1.92 
2.06 
1.89 

1.70 
1.47 
2.41 

1.79 
2.26 

2.12 

1.96 
2.08 
1.77 

1.68 

2.06 

2.10 
2.60 

5.41 
4.50 
2.54 

2.40 

212 
1.87 
2.16 

61 

05 

66 

11 

51 
61 
33 
50 
29 

06 
78 
93 

2.57 

2 

2i 

5 
4 

2K 

2 

2 

2 

2M 

2 

2* 

2 
2.60 

2.60 

2 

2 

2 

2.07 
2.28 
2.22 

7.50 
4.16 
2.91 

2.37 

3.41 
3.62 
2.70 

1.13 

3.21 

1.65 

2.50 
2.19 
2.41 

8.41 
9.21 
2.97 
2.33 
2.64 

1.77 
1.38 
3.04 

1.61 
2.03 

1.78 

2 37 
1.67 
2.02 

2.58 

2.00 

1.40 

2 

1.40 

2 
2 

n 
n 
2 

2 

14.40 

15.70 
11.70 

26.30 
21.60 
17.70 

14.40 
11.70 

16.70 

11.70 

13.80 

15.70 

13.80 

14.40 
9.65 

11.70 

27.30 

15.05 

15.28 

13.40 

16.70 
10.80 

14.10 
16.61 

16.61 

16.08 

13.90 

14.40 

15.30 

16.39 
17.19 
17.61 
13.18 
11.75 
28.27 
24.10 
18.01 

16.16 
11.49 

16 47 
16.14 
16.20 
13.61 

15.92 

19 63 

16.89 

1691 
10.25 
10.61 
12.80 
12 38 
29.78 
28.45 
16.89 
16.36 
17 08 

15.44 
14.72 
18.84 
12.02 

16.10 
18.17 

17.69 

17.50 
17.84 
16.10 

15.41 

17.00 
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2 

o 

03 

NAME OF BRAND. 
NAME OF MANUFACTURER 

OR AGENT. 

9066 

8948 

8982 

8856 
8968 
8994 

9114 

8900 
9102 
9115 
9113 

Piedmont   Guano for  Cotton, 
Corn, etc. 

Piedmont Potato Grower  

8938 
9016 

8824 

8889 
9025 
9033 I 

F 9242 j" 
9103 

9064 
8848 

F9282 
8927 

9129 

9076 
9105 

8826) 
9035 [ 

F 9269 ) 
9042 

8945 
8924? 
9030 j" 
9106 
8952 

8835) 
8967 j" 
8962 

Piedmont Ten Per Cent Guano 
for Truck. 

Pine Island Ammoniated Phos- 
phate. 

Plow Brand Raw Bone Super- 
phosphate. 

Plow Brand Raw Bone Super- 
phosphate Special Tobacco. 

Pocomoke Superphosphate  
Premium Brand for Tobacco.. 
Premium Dissolved Bone  
Progressive Farmer Guano  
Prolific Cotton Grower ...  
Prolific Truck Grower   
Q.E D. Bone Truck Phosphate. 

Quickstep Bone Phosphate._- 

Raleigh Standard Guano  
Rasin Acid Phosphate  
Raw Bone Superphosphate  

Mt   Airy  Manufacturing Co.,  Balti 
more, Md. 

Mt.  Airy  Manufacturing Co., Balti 
more, Md 

Mt. Airy Manufacturing Co., Balti 
more, Md. 

Quintripiac Co., New York, N. Y  

Raw Bone Superphosphate for 
Tobacco. 

Reese's Pacific Guano  
Richmond Brand Guano  
Rocket's Acid Phosphate  
Royal Dissolved Bone  

Royal Fertilizer  

Ro^al Potato G uano  
Royster's Bone and Potash Mix- 

ture for Corn, Peanuts, etc. 
Royster's High Grade Acid 

Phosphate. 

Royster's XX High Grade Acid 
Phosphate. 

Sea Bird Ammoniated Guano . 
Sea Fowl Guano  

Sea Gull Ammoniated Guano . 
Seven Per Cent, for Potatoes & 

Early Truck. 
SlinglufFs Pure Dissolved Bone 

for Home Fertilizers. 
Special Formula "A" for Cab- 

bage. 

Walton & Whann Co., Wilmington, 
Del. 

Walton & Whann Co., Charleston^.C. 

E. B. Freeman & Co., Norfolk, Va... 
Richmond Guano Co., Richmond, Va. 
Richmond Guano Co., Richmond, Va. 
Durham Fertilizer Co., Durham, N. C. 
GoldBboro Oil Co., Goldsboro, N. C... 
Goldsboro Oil Co., Goldsboro, N C... 
Wooldridge Fertilizer Co., Baltimore, 

Md. 
Wooldridge Fertilizer Co., Baltimore, 

Md. 
N. C. Cotton Oil Co., Raleigh, N. C .. 
Rasin Fertilizer Co., Baltimore, Md .. 
Durham Fertilizer Co., Durham, N. C_ 

Durham Fertilizer Co., Durham, N. C. 

John S. Reese & Co., Baltimore, Md.. 
Jas. G. Tinsley & Co., Richmond, Va_ 
Allison & Addison, Richmond, Va  
Imperial Fertilizer Co.,   Charleston, 

S. C. 
Reidsville Fertilizer   Co.,  Reidsville, 

N. C. 
F. S. Royster, Tarboro, N. C  
F. S. Royster, Tarboro, N. C  

Old Dominion Guano Co., Norfolk,Va 

Columbia Guano Co., Norfolk, Va ... 

Powers, Gibbs & Co., Wilmingt'n, N.C 
Bradley Fertilizer Co., Boston, Mass.. 

Patapsco Guano Co., Baltimore, Md.. 
Imperial Guano Co., Norfolk, Va  

Boykin, Carmer & Co., Baltimore, Md 

Imperial Guano Co., Norfolk, Va  

198 

199 

200 

201 

202 

203 

204 
205 
206 
207 
208 
209 
210 

211 

212 
313 
214 

215 

316 
217 
218 
219 

220 

221 
222 

223 

224 

225 
226 

227 
228 

229 

239 
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PLACE WHERE 
< 

• i-H o 
< 

"6 

CO 

Available 
Phos. 

Equiva- 
lent to 
Ammo- Potash. 

Relative 
Seaboard 
Value per 
ton of Un- 

SAMPLE WAS O CO 
Q 

O Acid. nia. mixed In- 
TAKEN AND 
MECHANICAL 

ft 
CD 

i—H 
ft 

ft 
fl" 

gredients. 
, 1 

CONDITION OF JH fl £ CD +3 nd fl  . 
C3H3 

CD 
be •d fl   . 

H3 
fl   . 
03 T3 T3 

FERTILIZER. 
(See page 11.) 

CD 
'o 

CO 
j3 

F^2 

'o 
CD > fl i o 

H CD 
c3  CD +3 

• 1-4 
fl o 

fH    CD 
«   CD 
fl^ 

fl 
fl 
O 

SH   CD 
CO   CD 
fl-+- 

JH   CD 
03   CD 
fl-*3 

fl 
fl 
O 

I—I QQ Pn ft o S5 ft o ft O o ft 
• 

198 Louisburg d.. 4.35 1.80 4.07 4.27 8.34 8 1.9C 2.31 2 1.18 1 13.40 14.69 

199 Greenville b.. 8 28 0.35 4.64 1.96 6.60 6 4.32 5.24 5 9.97 10 28.40 29.53 

200 Roper s  6.82 0.64 3.31 1.86 5.17 5 8.28 10.05 10 2.55 3 33.50 3333 
201 Wilmington r. 9.07 5.31 1.96 5.80 7.76 8 1.94 2.36 2$ 1.28 1 14.05 14.40 

Hobgood b ... 12.65 3.03 3.10 7.37 10.47 1.85 2.25 ;i.29 16.56 
202 Nashville n... 14.12 1.51 6.61 3.27 9.88 9 1.97 2.39 2i 1.53 H 16.10 16.63 

203 Oxford r .  ... 16.71 1.14 6.45 3.23 9.68 9 1.83 2.22 n 1.22 U 16.10 15.71 

204 Washington d 12.05 1.71 8.58 2.02 10.60 8£ 1.68 2.04 2 1.82 H 14.35 16.66 
205 Winston s  11.66 0.84 5.39 3.45 8.84 8 1.81 2.20 2 2.29 2 14.40 15.97 
206 Elkind  11.70 0.58 10.30 4.71 15.01 13 11.70 13.51 
207 Oxford b  9.42 2.46 5.73 2.66 8.39 8 1.83 2 22 2 2.56 H 13.90 15.89 
208 Rocky Mt. r_. 13.03 1.69 7.13 2.82 9.95 9 2.13 2.59 2£ 2.12 2 16.60 17.81 
209 Kinston n  10.35 0.86 4.52 2.60 7.12 7 3.56 4.32 4 7.17 7 23.70 24.81 
210 Washington b 8.62 2.69 4.40 5.28 9.68 8 4.32 5.24 5 5.53 5 25.20 27.86 

211 Eliz'b'th City r 7.96 3.71 4 22 4.82 9.04 8 2.37 2.88 2% 3.63 3 17.35 19.25 

212 Wilson b _  12.27 0.93 8.03 0.43 8.46 8 2.78 3.37 2% 2.21 2 16.35 18.59 
213 Monroe n  16 03 0.15 12.43 2.22 14.65 14 1 f 12.60 13.19 
214 Rocky Mt s .. 9.13 2.52 6.24 2.80 9.04 9 L67 2"03 2y2 2.87 ~v& 16.10 16.28 

Lattimore b, y 9.94 1.06 5.92 2.61 8 53 2.13 2.59 3.41 17.82 
215 Pilot M't'n t 10.72 2.56 6.28 2.06 8 34 9 1.99 242 2% 3.00 Vi 16.10 16.80 

216 Louisburg d .. 9.29 0.73 2.38 8.38 10.76 8^ 1.92 2.33 2M 1.77 1.20 14.70 17.51 
217 Newbern s  13.42 1.02 7.43 1.64 9.07 8 1.72 2.09 2 1.43 1 13.40 15.04 
218 Winston d ... 

Maxton n  
12.80 
13.05 

1.42 
0.33 

7.42 
13.78 

3.10 
1.42 

10.52 
15.20 

10 
12 

9.00 
10.80 

9.47 
219 ...   13.68 

220 Ruffin s  10 24 1.65 6.86 3.07 9.93 8 2.31 2.80 2% 3.00 2% 17.20 19.22 

221 Aulander b... 11.60 0.63 4.41 3.58 7.99 7 3.86 4-69 5 9.35 7 26.30 28.73 
222 Rich Square d 10.97 1.94 4.27 4.98 9.25 8 ...   185 2 9 20 10.18 

223 Edenton n  
Benson n  

10.31 
13.04 

l.ftl 
1.06 

9.42 
8.64 

3.46 
3.89 

12.88 
12.53 

12 -  - — ...   10.80 11.59 
11.28 

Newton d  
Raleigh d  

Willard s.  

17.03 
14.42 

13.18 

1.26 
0.96 

1.05 

11.08 
5.16 

7.89 

2.88 
9.15 

2.43 

13.96 
14.31 

10.32 

12 

8 

10.80 

14.70 

12.56 
224 12.88 

225 2.13 &59 m 1.96 1 17.98 
226 Edenton r  12.31 2.61 6.40 3.27 9.67 9 1.78 2.16 2% 1.08 1 14.95 15.40 

Laurinburg d 12.75 2.81 6.08 3.47 9 55 1.78 2.16 1,13 15.34 
227 Seaboards  10.12 1.41 7.04 2.85 9.89 9 1.87 2.27 2 2.41 1^ 14.80 17.22 
228 Kelfordfr  12.84 1.50 4.18 3.26 7.44 7 5.72 6.94 7 5.74 

/ 6 
5 29.50 30.48 

229 Greenville d .. 
Maxton d  
Newbern b  

9.84 
9.95 
9.54 

i 

1.22 
1.23 
1.04 

8.85 
8.96 
4.36 

3.07 
2.76 
3.18 

■ 

11.92 
11.72 
7.54 

12 

6 

2.26 
2.32 
7.42 

2.74 
2 82 
9.01 

2 

9 

16.00 

33.80 

17.85 
17.88 

230 6.00 5 36.21 

<» 
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<D 

a 

el o 
•1—1 

c3 

02 

NAME OF BRAND. 
NAME OF MANUFACTURER 

OR AGENT. 

8963 

8834) 
9034 f 
8911 

8985 
8854 

9022 
8986 

F9267 

8883 
F9243 

8882 

8983 
9055) 
9119 1 

F 9266 ) 
F 9283 j 

8843J 

8912 
8913 
8845 

8964 
8846 
8849 
8847 

8887 
8864 
8939 

8829 

8996 
8823 

9014 

9011 

9013 
9012 

8881 
8865) 
8992 C 
9009 

Special Formula "B" for Pota- 
toes. 

Special Seven Per Cent, for Po- 
tatoes and Early Truck. 

Special Truck and Plant Fer- 
tilizer. 

Standard Cotton Grower   . 
Standard Fertilizer—L i s t e r 's 

Success. 
Standard Raw Bone Sol. Guano 
Standard Tobacco Grower  
Staple Acid Phosphate  

Star Brand Guano   
Star Brand Guano    ...... 
Star Brand Special Tobacco 

Manure. 
Star Brand Vegetable Guano.. 
Sterling High Grade Acid Phos- 

phate. 

Stonewall Brand Acid Phos 
phate. 

Stonewall Guano   .   
Stonewall Tobacco Fertilizer 
Tinsley's Bone and Potash Mix 

ture. 
Tinsley's Cabbage Manure  
Tinsley's Irish Potato Guano.. 
Tinsley's Strawberry Guano ... 
Tinsley's Ten Per Cent. Truck 

Guano. 
Tinsley's Tobacco Fertilizer _.. 
Tinsley's Vegetable Guano  
Trucker's Delight High Grade 

Potato Manure. 
Trucker's Favorite    .....  . 
Trucker's Favorite  
Truck Guano  ...   ...  . . 
Tygert's Guaranteed  Ten Per 

Cent Guano. 
Tygert's Seven Per Cent. Potato 

Guano. * 
Tygert's Six Per Cent.  Potato 

Guano. 
Tygert's Special Potato Guano. 
Tygert's Standard Bone Phos- 

phate. 
Vinco Guano for Tobacco  
Virginia Truckers  

Wagener's & Co.'s High Grade 
Ammoniated Fertilizer. 

Imperial Guano Co., Norfolk, Va  

Imperial Guano Co., Norfolk, Va  

Durham Fertilizer Co., Durham, N. C 

Imperial Guano Co., Norfolk. Va 
Lister's Agricultural Works, Newark. 

N. J. 
Old Dominion Guano Co., Norfolk,Va 
Imperial Guano Co.. Norfolk. Va 
Caraleigh   Phosphate   and   Fertilizer 

Works, Raleigh, N. C. 
Allison & Addison, Richmond, Va .. 
Allison & Addison, Richmond, Va _. 
Allison & Addison, Richmond, Va .. 

Allison & Addison, Richmond, Va .-. 
Caraleigh   Phosphate   and   Fertilizer 

Works, Raleigh, N. C. 

Jas. G. Tinsley & Co., Richmond, Va 

Jas. G. Tinsley & Co., Richmond, Va 
Jas. G Tinsley & Co., Richmond, Va 
Jas. G. Tinsley & Co., Richmond, Va. 

Jas. G. Tinsley & Co., Richmond, Va. 
Jas. G. Tinsley & Co , Richmond, Va. 
Jas. G. Tinsley & Co , Richmond, Va 
Jas. G. Tinsley & Co., Richmond, Va 

Jas G. Tinsley & Co , Richmond, Va. 
Jas. G. Tinsley & Co., Richmond, Va. 
F. S  Royster, Tarboro, N. C  

Lazaretto Guano Co., Baltimore, MrL 
Baltimore Guano Co., Baltimore, Md. 
Rasin Fertilizer Co., Baltimore, Md .. 
J. E Tygert Co., Philadelphia, Pa _.. 

J. E. Tygert Co., Philadelphia, Pa .. 

J. E. Tygert Co., Philadelphia, Pa ... 

J. E. Tygert Co., Philadelphia, Pa ... 
J. E. Tygert Co., Philadelphia, Pa ... 

Davie & Whittle, Petersburg, Va  
Atlantic & Virginia Fertilizing Co.. 

Richmond, Va. 
F. W., Wagener & Co., Charleston, S.C 

231 

232 

233 

234 
235 

236 
237 
338 

239 
240 
241 

242 
243 

244 
245 

246 
247 
248 

249 
250 
251 
252 

253 
254 
255 

256 
257 
258 
259 

260 

261 

262 
263 

264 
265 

266 
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PLACE WHERE 
SAMPLE WAS 

TAKEN AND 
MECHANICAL 

CONDITION OF 
FERTILIZER. 

(See page 11.) 

CD 

O 

O 

3 

T3 
•fH 
o 

«} 
to 
o 
,£ 

'o 
GO 

■73 
o 

<1 
cc 
O 

Si 
PH 

CD 

t> 
CD 

Equiva- 
Available lent to 

Phos. Ammo- Potash. 
Acid. 

fl 

nia. 
, , I . «    . CD . Pi    . . £   . 

73 C3T3 bC T3 cdTJ 73 C3T3 fl *5 CD o a !-i   CD d. fH    O) 
3 C3   CD ?H 3 C3   CD 2 c3 CD 
o 3 -t3 

•iH O d+- o 3+* 
fe O K pH O En 3 

Relative 
Seaboard 
Value per 
ton of Un- 
mixed In- 
gredients. 

O3T3 
JH   O- 
c6 CD 

o 

231 Newbern 5 ... 

232 Washington?) 
Washington b. 

233 Newbern r ... 

234 Plymouth b .. 
235 Wilmington d 

236 Dunns  
237 Plymouth r . 
238Newton d ... 

239 Elm City bp 
240 Lattimore r 
241 Wilson rp .. 

242 Scotl'd Neck s 
243 Greensboro n. 

Statesville n .. 
Hickory d  

244 Winston n  
245 Newbern n... 

246 Warsaw s  
247 Newbern s  
248 Newbern n... 

249 Newbern b ... 

9.81 

9.77 
11.77 
13.03 

16.50 
15.46 

12.71 
16 95 
13.63 

14.26 
10.72 
13.74 

13.42 
14.03 
13.10 
13.20 
13.10 
12.501 

1.51 

2.10 
1.48 
0.88 

0.91 
2.28 

0.73 
0.97 
2.61 

250 
251 
252 

253 
254 
255 

256 
257 
258 
259 

260 

261 

262 
263 

264 
265 

266 

Newbern s 
Newbern s 
Newbern b 

Wilson s .. 
Newbern r 
Bethel s. . 

Washington r 
Falling Creek r 
Tarboros  
Washington d 

Washington r 

Washington s. 

Washington r. 
Washington d 

Elm City r . 
Washington 
Williamston 
Morven n  

13.35 
10.86 
12.59 

7.62 
7 
9.12 
7.46 

12.41 
11.24 
16.61 

11.96 
11.15 
10.76 
7.76 

8.78 

48 
21 
34 

73 
80 
43 
74 
13 
94 

1.15 
1.00 
1.77 

1.94 
2. 
1.52 
2.46 

1. 
2.15 
0.54 

1.96 
1.38 
2.49 
2.48 

1.05 

4.58 

5.48 
3 44 
6.88 

4.98 
6.97 

5.60 
4.80 
8 49 

7.16 
6.05 
8.10 

7.55 
10.48 
10.71 
10 36 
7.32 
9.52 

6.90 
6 10 

9.292.11 

16.35 
12.80 

18.02 
9 57 
9.56 

11.53 

1.48 
1.11 

1.07 
3.24 
2.34 
3.33 

3.93 
4.07 
4.73 
2.71 

8.09 
7.05 
6.86 

5.08 
5.90 
6.87 
5.37 

5.95 

4.35 

5 58 
6.15 

7 39 
5.96 
6.33 
7 56 

3.39 

1.68 
3.51 
2.18 

3.10 
2.00 

3.19 
3.10 
4.19 

1.72 
3 51 
2.46 

2.29 
2.82 
2.65 
3.78 
3.84 
2.55 

1.85 
3.28 
2.40 

2 34 
1.98 
1.31 
1.89 

1.85 
1.88 
2.18 

1.74 
1.84 
1.60 
0.59 

2.77 

2.55 

2.34 
2.40 

2.62 
2.20 
2.46 
1.56 

7 97 

7.16 
695 
9.06 

8.08 
8.97 

8.79 
7.90 

12.68 

9.56 
10.56 

9.84 
13.30 
13.36 
14.14 
11.16 
12.07 

8.75 
9.38 

10.65 

6 27 
6.05 
6.04 
4 60 

9.94 
8.93 
9.04 

6 82 
7.74 
8 47 
5.96 

8 72 

6.90 

7.92 
8.55 

10.01 
8 16 
8.79 
9.12 

10 

8 
9 

8 
13 

10 

10 

6 
6 
6 
5 

5.40 

5.88 
5.90 
4.20 

2.06 
1.77 

1.72 
2.00 

1.94 
1.74 
2.32 

6.56 

7.14 
7.16 
5.10 
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NAME OF BRAND. NAME OF MANUFACTURER 
OR AGENT. 

8827 

8932 I 
F 9249 \ 

8972) 
F 9264 f 

8977 

8984 

9015 

9046 

9136 
9054 

9108 

Walker's   Ammoniated   Phos 
phate. 

Wando Acid Phosphate...  

Wando Soluble Guano  

Wilcox, Gibbs & Co.'s High 
Grade Acid Phosphate. 

Wilcox, Gibbs & Co.'s Manipu- 
lated Guano. 

Wooldridge's Gold Basis Bone 
Truck Phosphate. 

Wooldridge's Hard Pan Bone 
Truck Phosphate. 

Yancey'sTobnceo Formula... . 
Zell's Ammoniated Bone Super- 

phosphate. 
Zell's Special Compound for 

Tobacco. 

Joshua Walker, Baltimore, Md  

Wando Phosphate Co., Charleston,S.C 

Wando Phosphate Co., Charleston,S.C 

Wilcox & Gibbs Guano Co., Charles- 
ton. S. C. 

Wilcox & Gibhs Guano Co., Charles 
ton, S. C. 

Wooldridge Fertilizer Co., Baltimore, 
Md. 

Wooldridge Fertilizer Co., Baltimore. 
Md. 

Boykin, Carmer & Co., Baltimore, Md. 
Zell Guano Co., Baltimore, Md  

Zell Guano Co., Baltimore, Md. 

267 

268 

269 

270 

271 

272 

273 

274 
275 

276 
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268 Wallace n  
Lincolnton n . 

13.37 
12.95 

1.16 
1.23 

9.97 
10.66 

3.58 
2.86 

13.55 
13.52 

HM --- ...   — 10.35 12.20 
12.17 

269 Gastonia n ... 11.86 3.12 7.00 2.98 9.98 8 1.84 2.23 2 1.53 1 13.40 16.31 
Cherry ville n. 12.63 4.32 6.73 2.60 9.33 1.77 2 15 1.52 15.51 

270 Washington n 15.38 0.61 11.73 2.44 14.17 13 ... ... ... ! . — 11.70 12.75 

271 Washington r 16.15 1.11 5 63 3.05 8.68 8 2.20 2.67 ^A 2 50 2 15.70 17 26 

272 Washington s. 7.55 1.50 6.61 3.20 9.81 8 5.78 7.02 7 5.88 5 30.40 32.97 

273 Raleigh s_... 8.50 2.37 5.14 4.52 9.66 8 3.03 3.68 3^ 3.55 3^ 19.80 21.81 

274 Henderson r.. 12.99 0.40 6.27 2.76 9.03 8 2.53 3.07 2^ 4.50 3 16.70 20.61 
275 Rockingham r 14.54 1.66 8.21 2.05 10.26 8 1.81 2.20 2 1.50 1 13.40 16.45 

276 Oxford s, p. 14.04 2.41 8.14 1.60 9.74 8 1.87 2.27 2 2.08 2 14.40 16.75 
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FORAGE GRASSES AND HAY-MAKING. 

I.   TESTS OF FORAGE GRASSES. 

II.   THE FORMATION AND CARE OF GRASS LANDS. 

III.    HAYING TOOLS AND HAY-MAKING. 

BY GERALD MCCARTHY, BOTANIST, AND F. E. EMERY, AGRICULTURIST. 

I.   TESTS OF FORAGE GRASSES. 

1. GENERAL STATEMENTS. 

Bulletin 98 of this Station, issued in 1894, gave the results of 
several years plat tests of various leguminous forage plants. The 
present bulletin deals with grasses which were tested upon a simi- 
lar series of plats, but which, on account of their slower growth, 
required a longer trial. 

As in the case of the legumines, the grasses were tested upon both 
lowland and upland plats. The lowland plats were under the con- 
trol of the Botanist; the upland plats under the control of the Ag- 
riculturist of the Station. In this report, the results of both series 
are consolidated, and may be taken as a fair estimate of the agri- 
cultural value of these grasses for the common red-clay upland soils 
of the State. To make the report of more practical value, chapters 
on fertilization and care of grass lands, diseases and insect enemies, 
haying tools and hay making, are added. 

SOIL AND GENERAL TREATMENT. 

LOWLAND.—This was a thin gravelly soil, inclined to be sticky, 
through which flood water had made a wide wash to the depth of 
three or four feet. This and a deep hillside ditch were filled and 
graded by additions from various sources, chiefly, however, from a 
hillside excavation which reached the clay subsoil. In other parts 
this soil was the natural thin surface, underlaid by solid red clay. 
The term lowland as here used, does'not imply a low, continually- 

NOTE.—This Bulletin is not intended to give detailed statements of the feeding value of 
the various grasses, nor their seeding and cultivation and other kindred matters. For these, 
reference must be made to Bulletin No. 73 on '« The Best Agricultural Grasses," containing 
100 pages, and 74 cuts of grasses, 26 of which are full-paged. The subject of grasses and clovers 
is there exhaustively treated. A limited number of this Bulletin is still on hand, and can 
be supplied by application to Dr. H. B. BATTLE, Director, Raleigh, N. C. 
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moist location, but perhaps describes the land as close as any other 
that might be chosen. 

General Treatment.—The ground was plowed with a two-horse 
plow, disc harrowed, then thrown up into shallow beds 4x17 feet, 
with paths 1J feet wide between them. These were raked smooth 
by hand and a complete fertilizer, at rate of 800 pounds per acre, 
raked in. 'No other fertilizer was applied until 1893, when a heavy 
dressing of acid phosphate was applied ; but an ammoniated fertil- 
izer would have been preferred. The seeds were all sown on 
April 7 and 9, 1891, and raked in by hand. The plats that failed 
were, in most cases, reseeded the succeeding fall. All the plats 
received two hand weedings each year—one in early spring and one 
in mid-summer. 

UPLAND.—This series occupied the top of a gentle swell within 
the race track enclosure of the State Agricultural Society's Fair 
Ground. It is for the most part a heavy red clay, but on the ends 
North and South, and along the west edge, a thin layer of gravelly 
soil overlaid the clay, which at these places thinly covered the un- 
derlying rock. 

Recent History and General Treatment.—Cotton was grown on 
this plat in 1888, and again in 1889 with a "soil test" set of com- 
mercial fertilizers. Corn was grown in 1890, and the ground seeded 
to crimson clover after the corn. 

In preparation for these grass plats in 1891, stable manure was 
spread thickly over such places as was not well set in thrifty clover, 
while the clover was turned under with a two-horse plow. The 
ground was then harrowed to a seed bed and the grasses sown in nar- 
row plats across the old soil test plats for cotton. The plats were 
four feet wide, with paths three feet wide between them. The only 
treatment, except occasional cleaning out, or cultivating to reseed, 
was the application of ten two horse loads of stable manure March 
12-15, 1892. This was put on 54 plats, and cow-peas were grown 
between the plats in 1893, and also on plats where grasses had failed. 

COLLEGE PLATS.—A third series of plats, sown in the fall of 1891, 
were located on the grounds of the A. and M. College, this location 
being always accessible to students and visitors, whereas the Fair 
Grounds were, at times, closed to the public. These plats were loca- 
ted on a gentle northwest slope, varying from high ground at the 
South, to low, springy ground at the North end. The land was 
originally rather too poor for grass, and was given a coat of stable 
manure at about 20 tons per acre. This was plowed in and cow- 
peas planted in spring of 1891. In the fall the ground was re-plowed, 
a complete fertilizer at the rate of 500 pounds per acre raked in, the 
land thrown into shallow beds similar to those at the Fair Grounds, 
and seeded down at the same rate. The plats which failed were 
re-seeded in spring of 1892.    All these plats were plowed up in 1893. 

RATE OF SEEDING.—The rate of seeding for each variety was very 
heavy, and was not intended to be followed in practice. It was as fol- 
lows : 
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NAME. Upland. 
lbs. per acre. 

Agrostis canina      30. % 
"      nebulosa.     30. X 
"      stolonifera     30. % 
"      vulgaris        22.^5 

Avia fiexuosa ..    30. % 
Alopecurus pratensis     67 X 
Arrhenatherum avenaceum  134.^ 
A vena flavescens        90. % 
Bri mu8 giganteus  134.3^ 

"     inermis  112. % 
"     pinnatus  134.^ 
"     sylvaticus _ 151 3^ 

Cynosurus cristatus      30. % 
Dactylis glomerata      60. l/2 
Elymus arenaria   242. 
Euchleana luxurians   151.34 
Festuca <- latior  193 % 

■«     heterophylla     60.^ 
"     pratensis..  193. % 
"     ovina     60.^ 
"     rosea     60.^ 

NAME. Upland, 
lbs. per acre. 

Festuca rubra var. dumitoria... 66. 
"     ovina var. tenuifolia  60. 

Glyceria fluitans  121. 
Holcus lanatus   75. 

"     mollis  30. 
Lolium Italicum  113. 

"      pererme   113. 
Melica coerulea   60. 
Milium effusum...  30. 
Panicum frumentaceum  151. 
Phalaris arundinacea  151. 

' *     coerulascens   30. 
Phleum pratense  37. 
Poa aquatica  90. 

compressa   45 
feriilis     45. 
nemoralis  45. 
pratensis..  45. 
serotina  45 
sudetica  45. 

Yi 

H 

% 

y± 
H 

X 
X u 
Ys 
Ys 
Y% 
H 
Ys 
Ys 

2.   RESULT OF THE TESTS WITH FORAGE GRASSES. 

The description and practical results of the three-years test of 
these grasses, may be summarized as follows: 

KANGAROO GRASS.—Anthistiria ciliata.—A perennial grass, na- 
tive of Australia and the hot regions of Asia and Africa, where it 
grows four to six feet high and is evergreen. On our lowland plats 
the seed sprouted very feebly, and by mid summer the grass had 
disappeared.    Not promising. 

TALL OAT GRASS.—Arrhenatherum avenaceum (Avena elatior, Z.) 
A tall growing perennial grass, native of central Europe. It does best 
on light upland soils, shoots very early in spring, and on fertile soils 
gives a heavy cutting of easily cured hay of only fair quality. On 
all our plats this species has succeeded finely, and held its ground 
very tenaciously against weeds. Its growth is somewhat bunchy, 
and it is, therefore, not good to sow alone. It makes an excellent 
hay mixture with orchard grass and red clover. 

YELLOW OAT GRASS—Trisetum pratense, Pers. (Avena flavescens, 
L.)—A medium growing perennial grass, native of the cold regions 
and high mountains of both hemispheres. Much esteemed as a 
forage grass in Europe. On our plats this grass did poorly, but was 
best on the upland.    Not suitable for a hot climate. 

GIANT BROME GRASS—Bromus giganteus.—A tall growing species 
of Brome or Chess grass, native of the cold regions of the northern 
hemisphere. On our plats this grass failed to hold the ground, both 
from spring and fall sowings, and is considered of no value. 

HUNGARIAN BROME GRASS—Bromus inermis.—A tall growing 
perennial species, native of the colder and dryer parts of Europe 
and Asia. Has creeping root-stocks, and is esteemed above all 
other grasses for the dry sandy moorlands of Europe. On our 
plats this grass succeeded well.    Growth somewhat  bunchy, and 
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after the second year on lowland plat, tall oat grass, orchard grass 
and red clover began to crowd it out. It behaves as a winter grass, 
and is a valuable species for a pasture mixture on light or dry soil. 

FOREST BROME GRASS—Brachypodium sylvaticum.—A medium 
growing perennial brome grass, native of the cooler regions of 
Europe and Asia. On our plats it grew feebly and soon died out. 

WINGED BROME GRASS—Brachypodium pinnatum.—A perennial 
grass, scarcely distinct from B. sylvaticum. Failed utterly on low- 
land plat. On upland and college plats made a poor to fair stand 
and grew eight to ten inches high.    Not promising. 

STAR GRASS—Ghloris schwartziana.—A medium growing, succu- 
lent stemmed grass, native of the warmer regions of the world, 

closely related to Bermuda 
f grass.    On our lowland plat 

this grass grew feebly the 
first year, but matured seed 
which was scattered on the 
plat. The second year it 
gave a good stand, which 
was mown for hay before 
ripening seed. Disappeared 
the third year. A good hay 
grass, but too tender for our 
climate. The following ad- 
ditional species of Clitoris 
were tested and all proved 
rather inferior to the above : 
barbatus, divaricatus, virga- 
tus, and truncatus. 

Fig. 1.—Tall Oat Grass. Fig. 2.—Hungarian Brome. 
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Fig. 3.—Meadow Foxtail Grass. 

Fig. 4.—Perennial Ray Grass. 

MOUNTAIN BURR GRASS 
Cenchrus montanus.—A 
perennial low growing 
grass, native of the hot 
regions of both hemis- 
pheres. On our lowland 
plat this grass did fairly 
the first year and ripen 
ed a good crop of spring 
seeds. Failed to appear 
the second year. Evi- 
dently too tender for 
our climate. 

MEADOW FOXTAIL 
GRASS—Alopecurus pra- 
tensis. — A medium 
growing perennial grass 
native of the temperate 
regions of Europe and 
Asia. Esteemed one of 
the best pasture grasses 
in Europe. The seed 
sold in the market is 
usually of very feeble 
vitality J-5! (On our plats 
the seed sprouted very 
poorly, and but few 
plants grew ; these soon 
became smothered by 
crab grass and weeds. 
Did best on the upland 
plat, but became badly 
scorched by the heat of 
summer. The seed 
sprouts better from fall 
sowing. Recommended 
only for rich and fairly 
clean lands in the; pied- 
mont and mountain dis- 
tricts of the State. 

PERENNIAL RAY GRASS 
Lolium perenne.—A. low 
growing perennial grass 
native of the cooler parts 
of Europe and Asia. 
Esteemed the best of all 
pasture grasses in Scot- 
land and . portions of 
England. Succeeds best 
on moist clay soils.  On 
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all our plats the seed sprouted well and the plants grew finely, soon 
forming a close turf. Held the ground the first year, remaining 
green throughout the winter, but the second year began to weaken 
and give place to Bermuda and crab grasses. The third year it had 
about disappeared. It succeeded well from fall sowing on College 
plats. Recommended only for a bottom grass in pasture mixtures 
for low grounds in the piedmont and western districts. 

ITALIAN RAY GRASS.—Loliurn Italicum.—A tall growing annual 
or biennial variety, native of the cooler parts of Europe where it is 

esteemed the best grass for 
irrigated meadows. On all 
our plats this grass grew 
finely, forming a thick stand, 
but did not make a close turf 
like L. perenne. It held the 
ground for two vears and 
then disappeared. Succeed- 
ed well from fall sowing on 
College plats. This grass, 
on account of its rank growth 
and short life, is not suitable 
for a mixture. It will make 
good winter grazing if sown 
alone in early fall on rich 
moist land. 

ORCHARD GRASS.—Dactyl- 
is glomerata.—A tall grow- 
ing perennial grass, native 
of the temperate regions of 
the old world. On all our 
plats this grass grew finely 
during the spring months, 
forming a somewhat bunchy 
turf. Became dry and with- 
ered during the hot months, 
but resumed its growth with 
advent of cool weather, and 

Fig. 5—Italian Ray Grass. remained green all winter. 
The second year the vacant places between the tufts became filled 
with Bermuda grass and red and white clover, while the orchard 
grass intruded into adjacent beds. This grass has held its ground 
fairly well up to the close of the growing season of 1894. It can 
be recommended as a constituent in all permanent pasture mixtures 
for good soils, and with other early grasses for hay—tall oat 
grass, Kentucky blue grass, common red clover, etc. It stands 
shade better than most grasses, and is, therefore, well adapted for 
sowing in orchards and woodland pastures. 

TIMOTHY GRASS—P/ileum pratense.—A   tall   growing   perennial 
grass, native of the north temperate zone.    Highly esteemed as a 
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meadow grass for moist, heavy soils. On all our plats this grass 
made a scattered growth the first year, forming seed about July 
15. This was scattered on the plat and a much better stand ob- 
tained the second year. The grass does not shoot from the stubble 
after being mown, and the ground soon becomes covered with crab 
grass. The grass has held its ground fairly up to summer of 1894, 
and has intruded into adjacent plats. Failed from fall seeding on 
College plats. This is the standard hay grass of the Northern 
United States, but its value for the rich, moist river lands of the 
South is not fully appreciated. It should be sown alone, or mix#d 
with red-top grass and perennial red clover—never with orchard 
grass or common red clover. 

RED-TOP GRASS—Agrostis vulgaris.—A medium growing peren- 
nial grass, native of the north temperate zone, and very widely dis- 
seminated. This is one of the most esteemed pasture and meadow 
grasses for moist soils On all our plats the seed sprouted fairly. 
The grass grew slowly the first year, and became brown soon after 

cold weather began. Started 
rather late in spring, and 
came into flower July 15. 
Held its ground the second 
year, but the third year be- 
gan to yield to Bermuda 
grass. Did much better on 
the lowland than on upland 
plat. Succeeded from fall 
sowing on the College plats. 
This grass forms a thick and 
dense turf, and is, therefore, 
well adapted for sowing 
with timothy grass in order 
to protect the bulbous roots 

Fig. 6 —Orchard Grass. Fig. 7.—Timothy Grass. 
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of that grass after 
for moist soils. 

mowing. 

Fig. 8. -Red top Grass. 

It is also an excellent pasture grass 

FIORIN GRASS—Agrostis 
stolonifera.—A low grow- 
ing, creeping perennial 
grass, native of the cooler 
parts of the temperate 
zone. Much esteemed as 
a hay and pasture grass for 
boggy soils. On our up- 
land plat the seed sprouted 
poorly and few plants grew 
the first year. The second 
year it did better, but was 
still poor. The third year 
it showed scattered but 
vigorous stools of a rich 
green color, and has con- 
tinued to hold its ground 
sincr. Was not sown on 
lowland nor College plats. 
This grass can be recom- 
mended only for a perma- 
nent pasture mixture for 
moist soils in the piedmont 
and mountain districts. 
-A low growing fine-leaved BROWN BENT GRASS—Agrostis canina 

perennial grass, native of the cooler parts of the temperate zone. 
On our upland plat this behaved similar to fiorin, but rather poorer ; 
not tried on lowland.    Seems inferior to fiorin, and therefore does 
not promise much. 

BOQUET GRASS—Agrostis nebulosa.—A low and slender perennial 
grass, native of Spain, and valued chiefly as an ornamental grass 

for dry boquets. On our 
upland plat this behaved 
similar to A. canina, but 
for agricultural purposes is 
inferior to that species. It 
is a beautiful ornamental 
grass. Seems to be hold- 
ing the ground as well as 
any of the Agrostis species. 
Failed on lowland plat. 
Not tried on College plats. 

EATON GRASS — Eatonia 
Pennsylvanica. — A slen- 
der perennial grass, na- 
tive of cooler parts of 
North  America, where it 

Fig. 9.—Fiorin Grass. 
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occurs in moist woodlands.    Failed on our lowland plat.    Not tried 
on upland.    Not worth cultivating. 

GOOSE OR MANA GRASS— Glyceria fluitans.—An aquatic grass, 
found everywhere, but most common in North America. Grew 
very poorly on all our plats, and died out with advent of hot weather. 
This grass may be useful for ponds where fish or water fowl are 
bred  but for other purposes it has no value. 

OLCOTT'S FESCUE GRASS—Festuca ovina, varf—A strong growing 
perennial variety, discovered in New England by James M. Olcott, 
ffrass ao-ent of the Connecticut Experiment Station. This variety 
proved the most vigorous grower of all the smaller fescues. Forms 
a closer turf than Sheep's Fescue. On lowland plat it held its 
ground until summer of 1894, when it began to give way to red 
clover and Bermuda grass. None of the small fescues seemed long 
livers on our plats. They root shallowly and are injured by sum- 
mer drought.    Not tried on upland. 

COMMON SHEEP'S FESCUE GRASS—Festuca ovina.—A low growing, 
fine-leaved perennial grass, native of all parts of the temperate zone. 

The leaves are needle-shaped and of 
a dark blue color. Does not form 
a close turf. On all our plats the 
seed sprouted fairly. Plants grew 
very slowly and failed to produce 
seed or make a turf the first year. 
The second year it did much better, 
flowering from April 15 to May 5* 
the seed stalks being eight to ten 
inches high. Held its ground the 
second and third years,but few weeds 
being able to secure a foothold. Suc- 
ceeded less from fall than from 
spring sowing. May be recommend- 

m0^f^--' ed for a permanent pasture mixture 
Fig. lO.-Sheep's Fescue Grass. f Qr Ught Qr d ry ^^ 

RED FESCUE GRASS.—Festuca rubra.—A small growing perennial 
fescue, with running roots or stolons. On our lowland plat this be- 
haved very much like sheep's fescue, and differed only in having 
the ripening seed-tops of a much redder color. It did not make 
any runners nor a close turf; not tried on uplands. This species is 
scarcely superior to the common sheep's fescue. 

DWARF RED FESCUE.—Festuca rubra, var. dumetoria.—A dwarf 
variety of the last. On our upland plat it grew rather better than 
F. ovina. The leaves showed a bright green color. Made a better 
turf than any of the small fescues; not tried on lowland plat. Grew 
fairly from fall seeding on College plats. Yalue about same as sheep 
fescue, and may also be used in lawn mixtures. 

ROSE FESCUE GRASS.—Festuca rosea.—A small growing fescue, 
differing very slightly from F. ovina. On all our plats this species 
grew rather stronger than sheep's fescue.   Flowered April 15.   Seed 
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tops 10-11 inches high. Its 
value is about the same or 
slightly better. Succeeded 
fairly from fall sown seed. 

VARIOUS LEAVED FESCUE 
GRASS. — Festuca h eter o- 
phylla.—A low-growing, 
bunchy species, scarcely dif- 
ferent from F. ovina. In 
flower April 28. Stood sum- 
mer drought best of the 
small fescues, and was green 
October 1. On all our plats 
this behaved verv similar to 
rose fescue, and its value is 
about the same. Succeeded 
poorl}T from fall sowing. 

HARD FESCUE GRASS—Fes- 
tuca duriuscula.—A medi- 
um growing species, more 
vigorous than F. ovina. On 
our plats this proved supe- 
rior to sheep's fescue in 
every way. It should be 
always substituted for 
sheep's fescue for fair soils. 

MEADOW FESCUE GRASS— 
Festuca jpratensis.—A tall- 
growing, broad-leaved per- 
ennial species, esteemed the 
best of all this genus. On all 
our plats this species grew 
fairly well for the first two 
years, forming a rather close 
turf. It then began to give 
way before Bermuda grass 
and red clover. It is a val- 
uable grass, both for meadow 
and pasture mixtures for 
good, moist soils in the pied- 
mont and mountain dis- 
tricts. 

TALL FESCUE GRASS—Fes- 
tuca elatior.—A tall-grow- 
ing flat-leaved fescue, not 
specifically distinct from F. 
jpratensis. On all our plats 
this grew about the same as 
meadow   fescue, but  grew 

12.—Meadow Fescue Grass. 
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better on the lowland plat.    Value about the same   as  meadow 
fescue, of which this is only a variety. 

SOFT VELVET GRASS.—Holcus mollis.—A low-growing, pretty- 
looking perennial grass often used in lawn mixtures. On all our 
plats this did poorly and soon died out. It is a shallow rooting spe- 
cies and has no value except for lawns. 

MESQUITE OR VELVET GRASS.—Holcus la?iatus.—A medium grow- 
ing, velvety-looking perennial grass, which thrives well on dry 
and light soils. In England it is called ''Yorkshire fog" (%'fog" 
means moss) and regarded as a wTeed in their sheep pastures. It con- 
tains a bitter principle which causes its rejection by most stock 
when anything else is to be obtained. For sheep pasture it has 
some value, as a sheep hunts for bitter tasting plants. On our upland 
plat this grew fairly the first year, but was eventually crowded out 
by Ray grasses;" not tried on lowland plat.    This grass is not worth 

sowing for forage, but may 
be used for lawns on soil too 
light and poor for better 
grasses to succeed. 

JOHNSON GRASS.—Andro- 
pogon (Sorghum) lialapense. 
A tall growing perennial 
grass, native of the torrid re- 
gions of the old world; close- 
ly related to the sugar canes. 
This grass has a running 
root-stock which causes it to 
spread very rapidly. On our 
lowland plat, from spring 
seeding, it grew vigorously, 
attaining a height of 30 to 
36 inches by July 15; was 
mowed twice during the fi rst 
year. It shoots late in spring, 
about April 15,bloomed June 
6, and was kilted to the 
ground by the first frost of 
autumn. It affords a vast 
amount of excellent hay on 
good moist soils. It should 
be always mowed as soon as 
the seed tops hegin to emerge 
from the leaf sheathes. At 
this time the seeds are im 
perfect and cannot propa- 
gate the plant. This grass, 
all things considered, may be 
considered the most valuable 
hay grass for the Southern 

Fig. 13.-Tall Fescue Grass. 



Fig. 14.—Johnson Grass. 
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States, but should be planted and cared for with great caution, as 
its ease in spreading may cause it to be a very objectionable pest. 

REED GRASS.—Phalaris arundinacea.—A tall growing perennial 
semi-aquatic grass, native of Southern Europe. On all our plats this 
grass did fairly, but best on the lowland plat. It shoots late in spring 
and dies down to the ground after the first frost. Held the ground 
well during the first two years, but then began to give way before 
Bermuda grass. It is tender and will not grow from fall seeding. 
We have better forage grasses than this. 

BLUE CANARY GRASS—Phalaris ccerulescens —A perennial grass 
of medium growth, native of Southern Europe and Northern Africa. 
On our upland plat this grew vigorously and held the ground well for 
two years, furnishing considerable grazing. Not tried on lowland 
plats.    Can be recommended for a pasture mixture on moist soils. 

INDIAN YARD GRASS—Eleusine fiagellifera.—A perennial tall 
growing species, native of the torrid zones of the old world. On 
our lowland plat it grew slowly' until hot weather, then started 
rapid growth, and by September 1 was thirty inches high. Was 
killed, shoot and root, by the first frost.    Too tender for our climate. 

BITTER GRASS—Eragrostis pilosa—A medium growing annual 
grass, native of the hot regions of the world. On our lowland plat 
it grew fairly, producing culms 24 inches high, bearing a large 
amount of seed.    Killed by the first frost.    Of little value. 

HEFF GRASS—Eragrostis Ahysinnioa.—A medium growing annual 
grass, probably a cultivated variety of E. pilosa. In Abysinnia the 
abundant seeds of this grass are used to make bread. On our low- 
land plat it grew finely and produced a very heavy crop of seed, 

which dropped as soon as ripe. 
Failed to shoot from stubble 
when mown. This annual 
grass is inferior to the millets 
and non-saccharine sorghums, 
and has, therefore, for us little 
agricultural value. 

KENTUCKY BLUE G R A s S— 
Poa. pratensis. — A medium 
growing,fine-leaved perennial 
grass, native of the cooler tem- 
perate zone. Considered the 
best pasture grass for dry 
limestone soils. On our low- 
land plat this grass failed en- 
tirely. On the upland plat it 
grew very slowly until fall, 
then grew better during fall 
and winter. Grew well the 
second year and made a fine 
turf. Has held its ground 
since.    Succeeded fairly from Fig. 15.—Kentucky Blue Grass. 
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Fig. 16—English Blue Grass. 
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fall sowing. This grass should be the chief ingredient in pasture 
mixture for dry limy soils. For other soils its value is much less. 
The great difficulty in getting a stand of this grass is largely caused 
by the inferior quality of the seed sold in the market, which rarely 
germinates above 15 per cent. 

ENGLISH BLUE OR JUNE GRASS—Poa corrvpressa.—A low growing, 
succulent stemmed perennial grass, native of the cooler regions of 
the world. Stems are flattish and purple colored. On our lowland 
plat the seed sprouted poorly and the plants were soon crowded out 
by crab grass. On the upland plat it did better. Grew slowly the 
first year, but better the second year. Formed a good turf and 
spread into adjacent plats. This grass succeeds better than P. pra- 
tensis on soils lacking lime, and should be always substituted for 
that species on such soils. The quality of the herbage is better 
than that of Kentucky blue grass, but there is much less of it. It 
is more hardy than Kentucky blue grass. 

TEXAS BLUE GRASS—Poa arachnifera.—A medium growing per- 
ennial grass native of the warmer parts of the United States. On 
our lowland plats, several attempts tp get a stand of this grass have 
failed. In April, 1892, a plat was set with 3 drills of roots. From 
these drills the grass has spread and formed a very close turf de- 
fying the attempts of the most obtrusive weeds. It behaves as 
an evergreen and is by far the best of the genus Poa and the best 
pasture grass we have so far grown. The seeds are very small and 
matted together by webby hairs which make it difficult to sow. It 
thrives best on moist clay soils. 

FOWL MEADOW GRASS—Poa serotina.-—A medium growing per- 
ennial grass, native of the cooler parts of America, and now found 
everywhere on moist or boggy soils. On our lowland plat this grass 
grew slowly the first year, but better the second year. It then be- 
gan to deteriorate ancl eventually gave way to orchard grass from an 
adjoining plat. On the upland plat it succeeded fairly. This grass 
can be reccommended only for pasture mixtures for moist soil. 

WOOD MEADOW GRASS—Poa nemoralis.—A perennial grass of rather 
low and feeble growth. On all our plats it grew slowly and made 
a poor stand the second year. The third year it began to deterio- 
rate and gave way to Bermuda and Fescue grasses. Succeeds better 
in moist woodlands and is valuable only for such places. 

FERTILE MEADOW GRASS—Poafertilis.—A medium growing per- 
ennial grass resembling P. serotina. On our lowland plat it grew 
poorly and failed to appear the second year. On the upland plat 
it grew slowly and the second year made a fair turf. Much inferior 
to P. pratensis. 

Poa sudetica.—A medium growing perennial grass resembling P. 
serotina.   Not sown on lowland.   Failed on upland plats.   No value. 

PALMER GRASS—Panicum Palmeri.—A tall growing broad-leaved 
annual grass native of tropical America. On our lowland plat it 
grew rapidly, bearing broad but short leaves, from the root only. 
Produced an abundance of seed.    Disappeared after the first season. 



Fig. 17.—Texas Blue Grass. 
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Annual grasses are not of much value, and this is inferior to many 
we already have. It is, therefore, scarcely worthy of introduction. 

EDIBLE PANIC—Panicum frumentaceum.—A tall and coarse grow- 
ing annual grass from Hindoostan. On our lowland plat this grew 
vigorously and produced a large amount of forage and seeds. It is 
probably an improved variety of our common barn-yard grass—P. 
crusgalli. Both these grasses are semi aquatics and more valuable 
as food for fishes and water fowl than for other purposes This 
grass is well worthy the attention of carp culturists. 

LOUISIANA GRASS—Paspalum platycaule.—A low growing per- 
ennial grass native of the tropical regions of America. On our low- 
land plat all attempts to grow this grass both from seed and roots 
have failed. Seems too tender for our climate. Not tried on up- 
land plats. 

JAPANESE COUCH GRASS.—Agropyrum Japonicum.—A tall-grow- 
ing, broad-leaved perennial grass, a native of Asia. Was somewhat in- 
jured by a temperature of 5° F. above zero during winter of 1893, but 
soon recovered. Came into bloom June 6. On our lowland plat this 
grass grew finely,f orming a thick turf the first season, though our seed 
was of poor quality and came up scatteringly. Stems grew 30 inches 
high, very leafy, producing a great amount of forage and seed. The 
seed shatters out easily after it is ripe. This grass has held its ground 
against Bermuda and all other intruders, and is itself crowding out 
Bermuda grass and Japan clover from adjoining plats. This promises 

to be one of our very best grasses, 
both for hay and pasturage. 
It would mix well with orchard 
grass. It thrives extremely well 
on moist, sandy soils and can be 
strongly recommended where a 
long-lived grass is wanted. There 
may be some difficulty in getting 
rid of it when the land is wanted 
for other purposes. 

THATCH GRASS.—Pennisetum 
longistyhim.—A tall, coarse-grow- 

'J ing annual grass, native of the tor- 
rid zones. On our lowland plat 
this grew fairly well and attained 
a height of 24 inches by Septem- 
ber 1. Killed to the ground by 
first frost; no value here. Pearl 
millet, P. typhoideum, is our only 

p|rv valuable species of this genus. 

Fig. 18.—Teosinte Grass. 

TEOSINTE GRASS.—Euchlaena 
luxurians.—A tall, coarse-growing 
annual, native of tropical Amer- 
ica. Resembles and is closely re- 
lated to Indian corn.     On our up- 
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land plat the seed sprouted very feebly and produced few plants; 
these stooled finely and grew about 7 feet high; failed to produce seed. 
This annual is too tender for our climate, and for dry forage or 
ensilage is much inferior to Indian corn. The plant does not, with 
us, form seed tops as shown in cut. 

UNSUCCESSFUL SEEDINGS.—The following grasses were sown on 
lowland plats AprU 7 to 9, 1891. All failed to grow or grew so 
feebly that the plats were soon occupied by crab and Bermuda grasses: 

Andropogon annidatus. 
" sericeus. 

Hallii. 
Tragus rocemosus. 

"        scindiea. 
Eleusine corocana. 
Panicum gibbum. 
Cynosurus cristatus.—-Also failed on upland plats from two differ- 

ent seedings, both in spring and one in fall. The little growth found 
indicated that the seed was impure. Fall seeding gave growth of 
sweet vernal. 

Chrysopogon sericeus. 
" nutans. 

Aristida depressa. 
Melica muUca. 
Millium effusum.-—Also failed on upland plats from two differ- 

ent seeding, both in spring and one in fall. 
Stipa spartea. 
Eragrostis raphitrichya. 
Air a jlexuosa—Also failed on upland plats from two different 

seedings in spring and from fall seeding. 
Eragrostis eonferta. 
Panicum lachnanthemum. 
Ericliloa cristata. 
Poa aquatica.—Also failed on upland from both spring and fall 

seeding. 
Mellica caerula. 
Elymus arenaria.—Failed from both spring and fall seeding on 

upland plats. 



II.   THE FORMATION AND CARE OF GRASS LANDS. 

BY GERALD MCCARTHY, BOTANIST. 

1.    THE PROPER SELECTION OF SPECIES. 

In the economical formation of permanent grass lands there are 
several important factors which must be duly considered before the 
land is seeded, for a mistake once made is not easily remedied. In 
the first place, the farmer must consider whether he wants a meadow 
or a pasture. He may want both, but it is most profitable to have 
them in separate fields. The judgment of practical men has decided 
that " general purpose " grass fields, like general purpose tools, are 
not the most profitable. The best pasture grasses cannot be mowed, 
while on the other hand, the best meadow grasses do not bear the 
tramping of stock with impunity. Having decided whether the 
field is to be meadow or pasture, the next thing is to examine soil 
and subsoil, the lay of the ground, drainage, etc. It will not, as a 
rule, be profitable to form a meadow on rough, hilly or gullied land 
where machinery can not be safely used. Such ground will, how- 
ever, do for pasture. Having selected the ground, the next thing is 
to select the grasses most suitable for the purpose—meadow or 
pasture—and for the particular soil and field in question. Avoid 
patent mixtures and formulas warranted to be "the best" for all 
purposes. In selecting grasses for a meadow the farmer should duly 
consider the way in which he proposes to dispose of the hay. If it 
is to be sold as hay then it may be most profitable to select such 
grasses as sell best in his market, even though these may not be the 
best quality or most suitable for his soil. Most city buyers of hay 
call for timothy and will take no other while timothy is to be had, 
even though this be, as it often is, over-ripe and nearly as poor as 
straw. These buyers also dislike clover in their timothy, calling it 
a weed. This is not so unreasonable as it appears. The clover 
usually sown with timothy is the red species. This blooms some 
weeks before timothy is ready to cut and when cut together the 
clover has lost a large portion of its feeding value. Alsike clover 
or peavine clover, are much better plants than common red clover 
to sow with timothy, and when thus sown the field should be mown 
as soon as the clover blooms begin to turn brown. This will give 
a very high grade of hay, but whether it can be profitably sold in 
competition with the over-ripe northern timothy on the market re- 
quires trial. For most sections of the Southern States orchard grass 
will be found more suitable than timothy, and where the hay is to 
be fed on the farm it should be always substituted for timothy. 
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Experience has shown that in the Southern States all permanent 
grasses and clovers do best when sown in the fall. From Septem- 
ber 1st to October 1st has been recommended, but our experience 
has taught that if the seed is on the ground ungerminated and 
ready to grow when the first rains come after the hot sun of Sep- 
tember and October has past, it is more likely to grow vigorously 
and hold the ground against weeds better than at any other season. 

The use of " nurse crops," either of cereals like oats or of some 
rank growing annual grasses like Italian rye grass, is not recom- 
mended. Such nurse crops really act as weeds, smothering out 
the plants they were meant to assist and disappearing themselves 
at the end of a year or two, leaving the sward open for other weeds 
to come in. The soil for grass fields requires careful prepara- 
tion. Most of the best kinds of grass seeds are small and deli- 
cate, and unless the soil is very finely pulverized many of the 
seeds will fail to produce plants. It is folly, too, to sow expen- 
sive grass seeds upon exhausted land. Grasses are not restorative 
crops. There are some grasses, it is true, which will do fairly on 
poor soil, but these are by no means the best grasses. A good prep- 
aration for a permanent grass field is a crop of cow peas, heavily 
fertilized with potash and phosphate, planted in spring and plowed 
under when ripe. 

When grass lands become " bound-out," as they are apt to be after 
several years, the best thing to do is to plow them up and cultivate 
in some hoed crop, and seed down another* grass field elsewhere. 
Where the land plowed up cannot be profitably cultivated, it may 
be sown to pure red clover or lucerne for a few years, and the al- 
ternation between clover and grasses be kept up indefinitely. In 
pastures where coarse-growing grasses, like orchard and tall oat 
grasses, are part of the mixture, tufts of these are sometimes left 
uneaten and weeds and briers will also make their appearance. If 
allowed to mature and scatter their seeds, these grasses and weeds 
will eventually crowd out the finer grasses which, by reason of their 
greater palatability, are more closely grazed by animals and cannot 
produce seed. Pastures should be watched and these coarse grasses 
and weeds cut down with the scythe before they have matured 
seed. Where irrigation is practiced, pastures may be grazed all 
summer, but where it is not, it is good policy to grow a field of 
fodder corn or sorghum to help out the pasture and prevent too 
close grazing during the hot, dry months of summer. 

2.   MANURES FOR GRASSES. 

The annexed table of analyses, shows the amounts of different 
substances removed from the soil in one ton of hay. Obviously, if 
the produce of a grass field is mown and carted off, the soil loses 
just so much fertility; if the removal of the produce is continued 
without return in manure, the bankruptcy of the field must follow, 
sooner or later, according to the original strength of the soil.    Where 
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the herbage is pastured off the exhaustion will be slower, because a 
part of the fertilizer taken up by the grasses is returned in the drop- 
pings of the animals. But only a part, and this part is further de- 
creased by leaching of the droppings into brooks and by decompo- 
sition and loss of ammonia into the air. Where plants of the clover 
kind are grown, the drain upon the fertility of the soil is less than 
in case of the true grasses, because the nitrogen in these plants 
comes chiefly from the air. 

The experiments of Lawes and Gilbert, of England, and of many 
other scientists, show that when good fertile soil is supplied with 
an abundance of nitrogen in the form of nitrate of soda or salts of 
ammonia, the effect upon the best or free-growing grasses is to in- 
crease their luxuriance and the weight of stem and leaf, while re- 
tarding the period of ripening and the quality of seed. Increase of 
phosphates and potash, on the other hand, with a relative deficit of 
nitrogen, tends to produce early maturity and good quality of seed 
at the expense of leaf and stem. As grasses are valued more for 
their leaves and stems than for their seeds, it is apparent that an ex- 
cess of nitrogen is more profitable than an excess of the mineral 
elements. There must, however, be sufficient mineral matter in the 
soil to supply the increased needs of the plants caused by the extra 
growth produced by the nitrates. 

As shown in the following table of analyses the quantity of nitro- 
gen removed from the soil by one ton of average pure grass hay is 
about 27| pounds. The average quantity of phosphoric acid is 101 
pounds. Of potash, 341 pounds. The figures show approximately 
the quantity and proportion in which the fertilizing elements must 
be supplied to keep up the yield of the land without allowing for 
loss by leaching or other causes. There is no way of restoring the 
amount of potash and phosphoric acid carried off in the hay, except 
by stable manure or commercial fertilizers, such as acid phosphate, 
cotton seed meal, &c, or kainit or other potash salts, but a part or 
all of the nitrogen may be replaced by using plants of the clover 
kind as traps to appropriate the nitrogen of the atmosphere. In the 
table, the cash value is calculated on the basis of 15.78 cents per lb., 
for nitrogen, 4J cents per lb., for phosphoric acid and 5 cents per 
lb., for potash. 

Experiments and chemical analyses have shown that the roots 
and stubble of one acre of red clover, yielding two to four tons of 
hay, will leave in the soil in the roots and stubble from 40 to 100 
pounds of nitrogen. Of course this nitrogen is not available for the 
use of the grass until the clover roots have decayed. Each farmer 
must discover for himself, by means of experimental plats, what 
fertilizing elements his soil most needs and what is the limit of 
profitable application of fertilizers. On the farm of the North Caro- 

lina Experiment Station near Raleigh, a poor red clay on a north- 
ward slope, well drained, the most profitable fertilizer for grass was 
found by plat tests to be stable manure, next to this came raw bone 
meal (see Annual Report for  1889).    Upon soils  of  a different 
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texture or differently situated, the results might have been differ- 
ent. One of the most necessary and best manures for grass land 
is water. Irrigated lands are noted the world over for their heavy 
and constant yield of herbage. The action of water upon plants is 
both mechanical and physiological. Water acts mechanically by 
dissolving and bringing nutritive matter within reach of the plant's 
roots. Within the plant itself water acts as a solvent and carrier of 
nutritive matter taken up from the soil. From 60 to 85 per cent, of 
growing grass consists of water. Running water usually contains 
dissolved in it more or less ammonia, potash and other fertilizing 
substances, and is therefore a real fertilizer. Most of the water ab- 
sorbed by the roots is given off as vapor from the leaves after it has 
fulfilled its office of carrier of mineral food. When the supply of 
water within reach of grass roots fails, as it does during summer 
droughts, the leaves and stems are literally burnt up by the heat 
of the sun. When the supply is insufficient but not wholly lack- 
ing, growth practically ceases for the time. The loss by the burn- 
ing of plants during severe droughts and cessation of growth dur- 
ing periods of lesser scarcity, must, in the aggregate, be very heavy 
for an entire State. A large portion of this loss could be avoided 
by utilizing local facilities for irrigating the soil. The hydraulic 
ram has now been brought to very great perfection and is a cheap 
way of forcing water up on the higher parts of a farm. Windmills 
and water turbines may be used for the same purpose. Yery often 
by simply damming a brook, the water can be made to irrigate 
large fields. The efficient control of moisture is certainly necessary 
for secure and profitable farming, and the study of this matter is 
well worthy of every farmer's attention. 
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3.| THE USE AND VALUE OF EXPERIMENTAL, PLATS AND 
GRASS MIXTURES, 

The grasses more than any other family of plants with which the 
farmer has to deal, have become specially adapted for different 
kinds of soil and different amounts of moisture. Timothy, orchard 
grass, fowl meadow and other grasses thrive only on rich, moist 
soil. The fescues, tall oat grass and others do well only on dry 
and rather light soil. To plant all these grasses on land essentially 
the same affords no real test of their relative merits, except for the 
particular soil and field in question. Farmers usually have only one 
sort of land to sow in grass, and therefore a series of small trial 
plats of different grasses and clovers will show him which will give 
most satisfaction on that soil. He may on such plats, in the most 
economical way, study the effects of different kinds of fertilizer 
upon different species of grasses and clovers, and may very satis- 
factorily study the capacities of the soil itself, and ascertain whether 
or not his large fields are being worked to their full producing ca- 
pacity. Yery few farmers have any real idea of what their fields 
are capable of doing under pressure, or how far the application of 
manures will pay. For the testing of fertilizers and soils, we can 
recommend the employment of a series of eight plats all planted 
in the same species. To the first plat give complete chemical fert- 
ilizer (nitrogen, potash and phosphoric acid); to the second plat 
give fertilizer without nitrogen (potash and phosphoric acid); to 
the third give fertilizer without potash (nitrogen and phosphoric 
acid); to the fourth give fertilizer without phosphoric acid (nitro- 
gen and potash); to the fifth give fertilizer without phosphoric acid 
and potash (nitrogen); to the sixth give potash alone; to the sev- 
enth phosphoric acid alone; to the eighth give no fertilizer. A 
ninth plat may be added to which stable manure is to be applied. 
These plats will show what fertilizers are most profitable for the 
particular crop and field; this once ascertained, by varying the 
amount the limit to which intense fertilization may be profitably 
pushed will be learned. 

For a discussion of the advantages of grass and clover mixtures, 
with formulas for different purposes reference is made to Bulletin 
73 of this Station, of which copies may be obtained by addressing 
the Director. 

4.   DISEASES AND INSECT ENEMIES OF GRASSES. . 

Grasses are attacked by many species of parasitic fungi and by 
many species of insects. Owing to the minute size of the fungi and 
the close planting of grasses, these fungi generally escape the no- 
tice of farmers, unless they are so abundant as to injure the health 
of stock feeding upon the herbage. It is not practicable to apply 
chemical washes, such as are used to protect grape-vines, potato- 
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vines, etc., from fungi, because these chemicals are themselves pois- 
ons when taken into the stomach. Prevention is the only practi- 
cable method of combating these pests. 

Among the fungi which attack the true grasses probably the most 
common is " grass mildew," Erysvphe graminis. Air slacked lime 
and sulphur are good remedies for this disease, but except in the 
case of lawns will scarcely pay for the application. Certain moist 
land grasses are apt to be attacked by a fungus ( Glavicejps purpu- 
rea ) producing ergot. Those most frequently attacked are common 
rye, barley and wheat, timothy, tall oat grass, orchard grass, tall 
fescue, red-top and the ray grasses. A common wild grass in wet 
places (Elymus, sp.) is much attacked by this fungus and serves to 
convey the infection to cultivated grasses. This fungus attacks only 
the flower and seed of grasses, and is not very common except in 
moist ground and in very wet seasons. It can be prevented from 
infecting the herbage by mowing the grass before the seed-heads 
have emerged from their sheaths. Grass already attacked can be 
partly saved by mowing or cutting off the seed-tops and destroying 
them.    The stems and leaves are never infected. 

Grasses are attacked by many species of insects, of which the 
most injurious are different species of cut-worms, root-borers, wire 
worms, army worm and the white grub. As most of these pests 
live in the ground and attack the roots, and as all are general feeders, 
it is practically impossible to get rid of them except by clean fal- 
lows for one or more years, by which the pests may be starved out. 
The best way is to fertilize heavily and so produce herbage enough 
for worms and animals. Potash, especially kainit and the muriate, 
in large doses, acts as a poison to these pests and is at the same time 
one of the best fertilizers for grasses. 
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HAYING TOOLS AND HAY MAKING. 

BY F. E. EMERY, AGRICULTURIST. 

1.   TOOLS, IMPLEMENTS ANI> MACHINES FOR HAYING. 

For ages past the scythe has been an emblem of time. " As the 
grass falls before the mower's scythe," is an old and familiar quo- 
tation. " The hay appeareth, and the tender grass showeth itself." 
Prov. xxvii, 25. "For the waters of Mmrim shall be desolate, 
for the hay is withered away, the grass faileth, there is no green 
thing." Isaiah xv, 6, These quotations indicate that the subject 
is very old. Hay making has, doubtless, given employment to 
many people long before history began to be recorded. In a recent 
work  on American Agricultural Implements,* the  author  (R. L. 

Ardrey), says of the Pre-historic 
Scythe, shown at Fig. 19 : "The 
scythe of the pre-historic Lacus- 
trine inhabitant of Switzerland 
was curved, and was attached to 
a handle, forming an implement 
substantially the same as we now 

Fig. i9.—Pre-historic scythe. use,  and   that   likewise,   when 
swung into the grass or grain, described the segment of a circle in 
cutting ; and so does the sickle." 

With all our improvements and advances we still use a scythe 
which varies little from that of the early lake dwellers. Even 
the heel ring and wedge attachment may still be found, but in 
the main this has been changed to a thread-nut-and-wrench method 

*NOTE.—To the following, acknowledgment is tendered for their courtesy in 
loaning the cuts opposite their names: 

R. L. Ardrey, Manhattan Building, Chicago, Illinois, No. 19. 
The Ames Plow Co., Boston, Mass., Nos. 20, 21, 25, 26, 27, 33. 34, 35, 36, 41, 42. 
The Walter A. Wood Mowing and Reaping Machine Co., Hoosick Falis, N. Y., 

No. 22.    , 
The Eureka,;;Mower Co., Utica, N. Y., No. 23. 
The Belcher and Taylor Agricultural Tool Co., Chicopee Falls, Mass., No. 24. 
The Geneva;Tool Co., Geneva, Ohio, No. 26^. 
The Chambers-Bering-Quinlan Co., Decatur, 111., No. 28. 
The Stoddard Manufacturing Co., Dayton, Ohio, Nos. 29 and 31. 
The Keystone Manufacturing Co., Sterling, 111., Nos. 30, 32. 

|   W. G. Ricker, Rochester, N. Y., Nos. 37, 38, 39, 40. 
,   P. K. Dederick & Co., Albany, N. Y., No. 43. 
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in fastening, though it is not now more secure.     There is some 
difference in the form of 
blades, and it, as well as the 
handle, has been lightened. 

hand tool, however, has been dis- 
so it is no longer depended upon 
making, except in rough and un- 

This 
placed 
for hay Fig. 20.—Modern Scythes, 

even places, and where hay is made on a small scale. 
It was an American idea to trans- 

fer this work of cutting from man, 
and have it done by horse power. 

The first patented ma- 
chine for this purpose 

Fig. 21.—Modem scythe snath. was made  by  Peter 
Gaillard, of Lancaster, Pa., the patent dating Dec. 4, 1812. 

For forty or more years many machines were made, and some 
progress may be traced in them. Between 1850 and 1860 machines 
were perfected which gave the first beginning of some of the per- 
fect machines of to-day.     There are rear-cut and front-cut cen- 

Fig. 22.—Walter A. Wood Mowing Machine. 
tre-draft machines, and side cut machines, some of which claim no 
side draft. Of the many first-class machines, among the side-cut- 

ting ones, only one is here illus- 
trated, at figure 22. 

These machines are extensively 
used wherever hay is to be made 
and the surface can be brought 
to a condition sufficiently smooth 
for the machines to work over it. 
At figure 23 is shown one of the 
broad centre-draft, front-cut ma- 

Fig. 23.-Eureka Mower. chines.    This machine is adapted 
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to do rapid work on large areas. It leaves the cut grass standing, 
in which position the grass does not pack together as much as when 
it falls, hence there is an advantage claimed for this feature. 

Eapidity of cutting naturally called for more rapid drying and 
handling. Therefore, the hay-tedder was demanded and in- 
vented. This machine is operated by one or two horses and a 
driver. There have been a number of practical machines manufac- 
tured, the principal ones of which are the Bullarcl, Midgett, Osborne, 
and others. These machines are on the kicking principle and work 
well.    Fig. 24 shows a Bullard Tedder at work. 

Xr, 

Fig. 24.—Bullarcl Hay Tedder. 

Rakes have also received the attention of inventors.    At figure 
25 is shown a modern hand-rake. 
These are still used with the hand- 
scythe, but are not in common 
use when hay is made on a large 
scale. 

The hand drag rake, Fig. 26, 
was an advance on the common 
rake. Wherever a mowing ma- 
chine was in use, more efficient 
rakes, requiring less labor, were 
needed and began to come into 

Fig. 26.—Hand Drag Rake. use.     The  revolving  horse-rake 
was one of the earliest of the rakes requiring horse power.    It is a 
cheap and efficient implement, and may be found in use at the 

Fig. 25.—Hand Rake. 
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present time.    The operator walks behind and regulates the size of 
windrows by   "revolving" the rake at his pleasure, 
shows a cut of one of these rakes modernized. 

Figure 26J 

Fig. 26%.—Revolving Horse Hay Rake. 

The old "Grasshopper" was'one of the first wheel rakes invented. 
The driver stood on a platform in front of the axle and dumped this 
rake by stepping on the boards of the " head," which projected up 
at the middle further than those of the sides. The wooden teeth, 
which were like those of one side of the revolving rake, were mor- 
tised to the boards, sloping back from above the axle at an acute 
angle, and in dumping the driver must raise this heavy " head," 
with the hay, high enough for the hay to slide forward and drop 
out, then lower the head and continue raking be}^ond. In order to 
retain his position and " dump " this rake, a bar was framed across 
two uprights from the shafts. When the man's weight was not 
sufficient to dump the hay gathered, he could lift the bar. We 
have no cut to represent this rake. 

Horse rakes have been perfected and manufactured in great num- 
bers. There are dozens 
of makes of good solid, 
serviceable horse-rakes 
now on the market. 
Figure 27 represents 
one of these, man- 
ufactured at Barre, 
Mass. It is either a hand 
or foot dump, at the 
will of the operator,and 

_ is so well balanced that 
g a child can operate it. 

Pressure by one foot 
raises the teeth which 

Fig. 27.-The Yankee Hay Rake. can     be    depressed    by 

pressing a lever with the other foot. Thus an expert operator can 
rake the ground hard or light, or raise the teeth to clear the sur- 
face entirely. 
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Further advances are seen in the side-delivery hay rake and in 
hay loaders. These rake and load the hay without any hand labor 
applied to it. Figures 28, 29, and 30 show several forms of these 
modern rakes which have been introduced by leading manufacturers. 

• $ 

V ^"^^WSm, 

fLJ?-:v 

NV -— ■ .   ----   ^.->—-^     , .   _.  

Fig. 28.—C. B. & Q,. Hay Loader with Side Delivery Rake in the distance. 

Fig. 29.—Beck aide Delivery Rake. 
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The side delivery rake forms loose windrows by throwing three 
swaths together, or a wider 
space in light grass, and the 
hay loader passing over them, 
or any loose windrow carries 
the hay up on the wagon. It is 
possible to load hay directly 
from the swath where it is 
heavy with no raking, but when 

hay sells at a good price, it will pay to rake across the path of the 
loader and gather what hay the loader leaves. 

Figure 31 shows the Beck Hay Loader, while ISTo. 32 gives a view 
of one of the oldest machines of this kind made by the Keystone 

Fig. 30,—The Keystone Uiuef Side Delivery 
Rake. 

Fig. 31—The Beck Hay Loader. 

Manufacturing Company.    These machines are operated from the 
wheels on which they are mount- 
ed. They are said to work well 
and to have put on a load of hay 
in five minutes. 

In hay forks, there has been 
the  same  great  advance  as  in 

Fig. 3^.—The Keystone Hay Loader. 

other implements. The older 
forks remembered by people now 
living, consisted of two short, 
roughly finished iron tines, the 
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shank of which was driven into a comparatively long, stiff, heavy 
handle. These forks are in strong contrast to the light, three-tined 
forks of the present day. Three oval tines, 12 to 16 inches long, 
attached to a rather short, springy handle, enable the hay maker to 
pitch much more hay, with less expenditure of strength, than with 
one that is long-handled  and clumsy, while the hay fork, figure 

Fig. 33.—Modern Hay Fork. 

33, has developed in the direction of lightness and fitness for the 
special use until it is a well nigh perfect hand tool. This three-tined 
fork is admirably fitted to handle hay which is easily pierced, and 
which a wide fork, like that shown at figure 34, would constantly 

tend to pull back on the head of 
the workman. Under the old 

^ methods, hay was spread, cocked 
up, opened, turned, and pitched 
on to the wagon in the field, 

Fig.34.-Manure Fork. anc[ 0ff again in the barn with 
forks, after which it was stowed away with forks. Now, horse- 
power can supplant the hand fork for all these processes, when the 
hay is made in fine weather. 

The tedder and the horse rake reduced the field work greatly, 
but inventive genius did not 
stop there, but devised horse 
forks and slings for unloading 
hay in barns. These were of 
various shapes, some with three 
or four tines, some with grap- 
ple hooks hinged together, 
while others were single and 

Fig. 85.-Double Harpoon Fork. double    harpOOn      f O r k S.       A 

Fig. 36.—Unloading with Double Harpoon Fork. 
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double harpoon fork is shown at figure 35, while a barn frame, 
showing a load of hay, harpoon fork, and set of ropes, carriage 
track, etc., is in readiness to unload the hay at figure 36. 

At figure 37 is show a wagon fitted with slings with which to un- 

Fig. 37.—Wagon ^and Slings. 

load hay, and open slings showing how they are spread on the 
wagon, occupy the place of a load above the wagon. At figure 38 
is shown the '"trip" for dropping the load from the slings, when 
it has been carried over the place 
where it is to be stored. 

The carriage and a portion of 
the track is shown at figure 39. 
The special feature of this car- 

Fig. 38.—Trip for Slings. Fig. 39.—Carriage and Track. 

riage is a loose pulley, which acts as a break to hold the load at 
any point to which it may have been raised when the draft rope is 
slackened. By this arrangement the load is drawn up just high 
enough to swing clear of the mow, and is there tripped by a man on 
the mow, who then spreads the hay level, while the next sling-full 
is being sent into the mow.    A cut showing the operation of unload- 
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ing by means of the slings, may be seen at figure '40. This method 
gives less "scatterings" in the barn and shorter "pulls" than most 
others, while the hay is low in the mow. 

Fig. 40.—Unloading Hay with SliDgs. 

The modern hay cap is supposed to protect the hay when left 
out over night, or during showers, or steady rains which may last a 
day or two. Hay caps are commonly made of canvass, or lighter 
cotton cloth, and are often chemically prepared to make them im- 
pervious to rain. There is also a wood pulp, or "fiberite" cap 
which is impervious to water, being chemically prepared, and which 

is held in place by pins attached by pieces of 
rope, as in the case of the cloth cap. It is 
often the case that hay is made without the 
use of caps. If men cock up hay skilfully, 
it will shed rain so as to suffer little or no 
more from wet without caps, than where they 
are used. The tendency of quick work is to 
slight the details, and it may often occur 
that the carelessly cocked hay with caps on, 

will be in much worse condition after a rain than well cocked hay 
without the caps. In one case dependence is put in apparatus, 
which in first cost, handling, and storage, may aggregate a sum 
greater than any benefit which can be derived from them; while 
careless work and handling make their use of doubtful utility. On 
the other hand, too much attention to the detail of "cocking up" 
and raking down makes too great an expense. This is a matter 
about which differences of opinion may well cause different practices 
among neighbors. 

When hay caps are left on the cocks for several days, in cases of 
continued lowering weather, etc., they should be turned off, if pos- 
sible, for short times to allow the moisture, which gathers under the 
caps to escape, and which may wet part of the hay and discolor it 
nearly as much as if no cap had been used. 

Fig. 41.—Hay Caps. 
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2.    HAYING BY HAND AND MACHINE. 

Hay making consists in cutting and drying grass at a stage of 
growth to make it suitable food for domesticated animals. The 
proper time to do this is when the most nutritive material may be 
stored in the best condition for the work to be done by it. The 
best condition for hay making, when the most nutritive material is 
contained in the grasses, is between the appearance of the flowering 
head and a little after full bloom, but before the seed has developed 
far enough to grow if scattered back on the soil. Grasses sown in 
a meadow for hay making should be those which blossom and ripen 
nearly at the same dates. Then the hay maker selects for this 
work such time after the grass is ready as the weather is favorable 
to drying it. If the period chosen is too early for the kind of grass, 
the amount of hay will be too small, and, although the quality may 
be of the best and the most desirable relations may exist between 
the different nutrients in the hay, the amount of hay obtained may 
be so small that serious loss is incurred. On the other hand, if hay- 
ing is delayed too long the grasses get over ripe, and the seed shat- 
ter out. Weeds have time to mature seed,-and these are ready to 
corrupt the herbage of any land on which the manure made from 
this hay is applied. The best course to pursue in hay making, is to 
begin a little early, and to hurry the work to a close before the 
grass is too ripe. 

A great help on that point can be obtained by keeping a note of 
the time different grasses arrive at the stage for hay making, and 
compare these dates with the weather periods. Then omit those 
grasses which are ready for haying when the weather is likely to be 
unsuitable. Begin to cut the earlier grasses first, and at the proper 
time for each one. This practice will give the best of hay. The 
earliest cut hay may be kept by itself for use, when specially good 
hay is needed, and the latest cut hay may be fed to those animals 
which are to be maintained without gain or loss. 

Haying by the Older Methods.—To follow the process of hay 
making on the old plan, or on such plan as must be adopted for new 
or rough lands where modern machinery cannot be used, work 
begins early in the morning. As much grass is mown by hand as 
can be handled during the day. It is "spread," or "swaths" 
turned over to dry faster, then, when properly cured, is raked and 
cocked up. The next day more grass is cut and spread, the cocks 
of that previously cut are opened, cured, and drawn to shelter, or 
stacked; then the last mown is raked and cocked. Wet weather 
necessitates variations; while showers, in otherwise good weather, 
may play havoc with all plans and spoil the hay. Every hay maker 
should keep close up to his work in such weather, and take no great 
risks. To make good hay in " catchy " weather, is better than to 
be able to do it when the weather is fine. To spoil hay in fine 
weather is to prove one's self negligent or possessed of rather poor 
judgment.    Hay is often thus spoiled* by over-drying.    It should be 
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dried to a condition where it will keep, but never so much as to be 
brittle and break when bent or twisted in the hands. 

Hay Making by Modern Methods.—The mowing machine is started 
in the morning. After the air has become hot and dry by the sun, 
and the grass becomes a little dry on the top, the hay-tedder is run 
over the wilted grass and may, perhaps, be used two or three times, 
if the grass is heavy, after which the horse-rake gathers the curing 
hay into windrows. The hay may then be "cocked," left in win- 
drow, or " bunched" by hand-fork, or by horse-rake, and pitched 
to the wagon for storage, according to the stage of curing it has 
attained. 

Fig. 42.—Lightning Hay Knife. 

Another, and perhaps a better method, is to begin in good weather 
in the afternoon. Mow down late in the afternoon and before the 
dew falls, as much hay as is desirable to handle the next day. After 
the dew is off next morning, ted the hay, rake it, and draw to shel- 
ter. Then in the afternoon proceed to mow again. This practice 
makes the best of hay and for the least handling. After the hay is 
mowed, or stacked, it can be cut down for use, with the lightning 
hay knife, figure 42. This will save opening a whole mow or stack 
at one time, thus aiding to preserve the good quality of the hay 
until it is needed to feed out. 

On farms where hay is to be sold, a hay press is an important 
adjunct. This may be set up in an open shed and the hay brought 
to the shed from the field and pressed in bad weather, or it may be 
stacked around the shed to be pressed and sold, or housed, as soon 
as possible after haying. It must be borne in mind that if hay is 
exposed to sun or rain it will be injured thereby. Hence, when 
hay is stacked, it should be put in as large stacks as practicable. It 
should also be kept there as short a time as possible. 

4. HAY FARMS IN NORTH CAROLINA. 

There are many hay farms scattered through North Carolina that 
have been conducted profitably by their owners, notwithstanding 
the statement sometimes heard, that grass cannot be grown in North 
Carolina. One example of these farms is illustrated in this bulletin 
by plates on pages 36 and 62, and shows the second crop of hay 
being mowed and harvested in August, 1895, on the estate of the 
late Maj. R. S. Tucker, near Raleigh. Upon this farm two tons of 
hay per acre at first cutting and one at the second is not an uncom- 
mon crop. 
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DETAILED STATEMENT OF NOTES TAKEN OF GRASS PLATS 
DURING GROWTH. 

KANGAROO GRASS — Anthistiria ciliata. — Lowland: Plat sown 
April 7, 1891. By May 7 had made a very feeble growth, and by 
June 3d, had disappeared. 

Upland: Not tried. 
TALL OAT GRASS — Arrhenatherum avenaceum Beauv.— Avena 

elatior L.—Lowland: Plat sown April 7, 1891. By May 7, had 
made a rather weak growth. Grew rapidly after weather became 
warm, and by June 30, had fairly covered the plat, but grew in 
bunches, leaving bare spots. Seed ripe July 11; allowed to fall on 
ground where it germinated readily. Remained green all winter. 
Started growth very early, and by May 1 was 2 to 2J feet high 
and in full bloom. Growth became more uneven during the sum- 
mer, and the plat became foul with weeds. Resumed growth as 
soon as fall rains set in, and has continued to hold the ground up 
to October 1, 1894 

Upland: Plat sown April 10. By May 10, a fair stand on most 
of plat. By June 30 had thinly covered plat and was in bloom. 
Culms 2J to 3 feet high. Seed ripe July 30. Held its ground 
during hot months, and fairly covered the ground by December 8. 
Growth bunchy with bare spots. Started early in spring 1892, and 
was ready to cut for hay May 30. Cut again June 30. By Sep- 
tember 10 looked brown and dry. 

YELLOW OAT GRASS — Avena flavescens.—Lowland: Plat sown 
April 7. By May 7 had made a very poor stand. Grew slowly 
during summer, and plat became badly infested with weeds. Hand 
weeded July 1—3. Held its ground during fall and winter, but 
made little growth. By May 1, 1892, plat became full of clover and 
some annual sweet vernal grass. The second year Bermuda and 
crab grasses came in and crowded out the yellow oat grass. 

Upland: Plat sown April 10. By May 10 a fair stand was ob- 
tained. Grass very small. Much improved by July 20. Yery little 
growth during summer and no flowers or seed. By December 1st, 
had made a patchy growth, resembling the fescues. In the spring of 
1892, plat showed a mixture of grasses. Second year's growth much 
like the first. 

GIANT BROME—Bromus giganteus.—Lowland : Plat sown April 7. 
By May 7, only a few plants above ground.    June 7, a total failure. 

Upland: Plat sown April 10. By May 10 had made a scattering 
growth. By July 10 total failure. Plat reseeded March 7, 1892. 
By April 7 a fair stand of small plants. By September all were 
gone.    Made poor stand and growth from fall sown seed. 
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HUNGARIAN BROME—Bromusinermis.—Lowland: Plat sown April 
7. By May 7 bad made a fair stand. Grew slowly during sum- 
mer. Came into flower June 20. Seed ripe July 1. Culms soon 
after dried up and remained dry until fall. Resumed growth in 
October and remained green all winter. May 1 was in full growtb 
and 18 to 20 inches high. Held its ground during summer, but 
little growth. Seeded in June. Resumed growth in fall and re- 
mained green during winter. In spring of 1893, other grasses, 
chiefly orchard and tall oat, came in and some red clover. In 1894 
the Brome occupied about half the plat in patches, the clover and 
other grasses filling the interstices. 

Upland: Plat sown April 10. By May 10 a fair stand. By June 
25, 6 to 8 inches tall, resembling timothy. Grew slowly and in scat- 
tering stools during summer. By December had formed a fair turf. 
Growth started early and wTas quite good by April 15. A moderate 
yield of hay cut June 30. Second growth fair, and by October 1 
was 12 to 15 inches high.    Also successful from fall-sown seed. 

WOOD BROME—Brachypodium sylvaticum.—Lowland: Plat sown 
April 7. By May 7 no plants visible. June 20 plat bare and re-sown 
to cow peas. 

Upland: Plat sown April 10. By May 10 very poor stand. Little 
growth during summer. Almost a total failure by July 30. By 
December 1 scattering stools, giving about a one-fourth stand. The 
succeeding spring the plants again made their appearance and grew 
in a dwarfed and scattered fashion during the year. Failed from 
fall sown seed. 

WINGED BROME—Brachy podium (Bromus) pinnatum.—Lowland : 
Plat sown April 7.    By May 7 no plants visible.    June 20 plat re 
sown in cow peas. 

Upland: Plat sown April 10. By May 10 very poor stand. July 
20 almost total failure. Grew slowly during fall. The succeeding 
spring orchard grass intruded into the plat. The Brome was very 
thin but came into bloom June 25. Cut in July, and second growth 
was 8 to 10 inches tall by September 15. Made a fair stand and 
growth from fall-sown seed on the College plats. 

STAR GRASS—Chloris Schwartziana.—Lowland: Plat sown April 
7. By May 7 poor stand. Growth continued slow and feeble 
through summer. September 1 plants in seed, 2 feet high, very 
succulent and smooth. Roots very shallow; by pulling lightly on 
the culm in tr}Ting to strip the seeds, many plants were uprooted. 
Plat remained bare throughout the winter, but the grass appeared 
again in the spring and formed a better stand than the preceding 
year. The second year the plat was cut for hay and no seed was 
produced.    Plant wholly disappeared by spring of 1893. 

Upland: Not tried. 
OTHER STAR GRASSES—Chloris species. The following additional 

species of chloris were tried and all behaved similar to G. Schwartz- 
iana, only less promising: barbatus, virgata, truncata, and divari- 
cata. 
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MOUNTAIN BURR GRASS—Cenchrus montanus. — Lowland: Plat 
sown April 7. By May 7 had made a very poor stand. Improved 
during June, and by July 1 seed was ripe and was allowed to fall 
upon the ground. The grass failed to re-appear the succeeding 
spring, and plat was sown to Teosinte. 

Upland: Not tried. 
MEADOW FOXTAIL GRASS—Alopecitruspratensis.—Lowland: Plat 

sown April 8. By May 7 a very poor stand. Grew slowly through- 
out summer, plat becoming very weedy, and in fall completely cov- 
ered by crab grass. The succeeding spring the foxtail plants failed 
to appear. 

Upland: Plat sown April 10. Very few plants above ground 
May 10. Grew slowly, and by fall plat became infested by crab 
grass. December 1 here and there a stool of foxtail. April 18, 
1892, scattered stools of foxtail in bloom. June 30 plat cut off. 
September 1, plat brown and dry. Made a fair stand and growth 
from fall seeding. 

PERENNIAL RAY GRASS.—Loliu?nperenne.—Lowland: Plat sown 
April 9. By May 9 good stand. Grew well during summer, form- 
ing a very close turf. Plants remained small and did not flower. 
Remained green during the winter and came into flower May 1. 
Grew well during second season, but became brown and dry during 
July. Later, crab grass covered plat and held it until frost. In 
spring of 1893, the ray grass again showed itself, but failed to cover 
plat. During this summer Bermuda grass came in and fairly covered 
plat.    In spring of 1894, only a few stools of ray grass remained. 

Upland: Plat sown April 10. Fine but low stand by May 10. 
June 24 thick turf, but plants low. Grew well during summer, main- 
taining a close turf. December 1 good green turf. Grass reap- 
peared following spring. Seed ripe in May and left to fall on plat. 
Cut for hay June 30. By September the grass had dwindled and 
crab grass occupied the plat.    Successful from fall seeding. 

ITALIAN RAY GRASS—Lolium Italicum. — Lowland: Plat sown 
April 9. By May 9 a very good stand. Plants grew rapidly, but 
did not form a close turf like perennial ray grass. Cut off in July 
before it had perfected seed. Second growth very good during fall, 
but died out during winter, and had wholly disappeared by spring 
of 1892. 

Upland: Plat sown April 10. Very fine stand by May 10. June 
25, thick, vigorous growth. July 20, plants 12 to 15 inches high, 
pale green—a beautiful and fine plat of grass. December 8, mode- 
rately good turf, but not equal to Agrostis vidgaris. This, in April, 
1892, was the tallest of the grasses ; has been injured by frost. May 
30, in seed. June 30, cut close to ground. September 1, only scat- 
tered stools remained on plat, which is occupied b}T crab grasses. 
Fall seeding successful. 

ORCHARD GRASS—Dactylis glomerata.—Lowland: Plat sown April 
9. May 9 a fair stand. Improved rapidly until hot weather— 
July—when it dried up, and the plat became infested by crab grass. 
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Began to grow again late in August, and by September 10 had at- 
tained height of 12 inches. Continued green during fall and winter. 
January 20, 1892, green and growing, but bunchy with weeds in 
the vacant places. Came into flower May 10 Plants allowed to 
mature seed and scatter it on plat. Died down again during sum- 
mer, and once more resumed growth in fall. Behavior in 1893 and 
1891 much the same as in 1892. Has held its ground fairly well, 
the interstices in plat being filled by Bermuda grass and red clover. 
Orchard grass has invaded several adjoining plats. 

Upland: Seed sown April 10, 1891. By April 21 it had vegeta- 
ted very well. A rather poor stand of plants occupied the ground 
May 12th. The stand improved and the plants grew rapidly, and 
some plants had sent up flowering heads by July 20th. By Decem- 
ber 8 there was a better turf here than on plat of Agrostls vulgaris. 
Cut for hay May 14, 1892, and by the 30th was in vigorous growth 
again and some panicles showing. It was cut a second time June 
30th. This time only a moderate crop was secured. It had yielded 
to the dry heat and was rather brown. There was a good growth 
which was twice cut. In 1891 it was doing better than most other 
plats, and the second growth was repeatedly grazed. The College 
plat, from fall seeding, started well and continued thrifty. 

TIMOTHY GRASS—Phleumpratense.—Lowland: Plat sown April 
9. By May 9 very poor stand. Growth slow during summer, and 
by July 15 had made a few scattered stools. Culms 20 to 21 inches 
high, in flowTer. Mown September 2. Did not sprout from stubble. 
Seed allowed to fall upon plat. The succeeding spring a thick 
growth of timothy on this plat, forming a good sod. June 5 in 
flower, culms 21 to 30 inches high. Mown July 7. Did not sprout 
from stubble, and by September 1 plat showed only Bermuda grass. 
Timothy has, up to October 1, 1891, persisted fairly well on this 
plat, making a heavy spring growth and dying down after July 1. 
Has spread into adjoining plats. 

Upland: Plat sown April 10. B}^ May 10 a small scattering 
growth. By July 20 the scattered clumps began to flower, culms 
18 to 21 inches high. Part of the seed was allowed to fall on plat. 
The succeeding spring a thick stand was thus obtained, and by 
April 20 was growing vigorously. Grew well during the summer, 
and by September showed less brown and withered foliage than any 
of 30 plats. July, 1891, this is one of the few which still maintains 
itself, without care, since spring of 1893. Failed from fall seeding 
on the College plat. 

EATON GRASS — Eatonia Pennsylvania.—Lowland: Plat sown 
April 9. By May 9 had not germinated. Plants visible May 15. 
Grew slowTly during spring, but died out with advent of hot weather, 
and plat became occupied by crab grass and weeds. Grass failed 
to appear in spring of 1892. 

Upland: Not tried. 
GOOSE GRASS—Glyceriafluitans.—Lowland: Plat sown April 9. 

By May 9 a poor stand. Grew slowly until weather became hot 
and dry, when it withered and died out. 
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p Upland: Plat sown April 10. By May 10 had made very little 
growth. By June 20 only a few scattered stools remained. Plat 
became occupied by crab grass during fall. March 7,1892, re-seeded 
plat to same species, as was supposed. May 1st plat occupied by 
ray grass, which was cut May 14. Plat amounted to nothing after- 
wards and was abandoned. 

RED-TOP GRASS—Agrostis vulgaris—Lowland: Plat sown April 9. 
Fair stand by May 9. Grew slowly during summer, forming a good 
close turf, but did not produce seed. Culms 6 inches high. Plat 
remained brown and withered all winter. Grass began to grow 
about April 15. May 15 fine close turf, but plants low. Held its 
ground during the second summer, coming into bloom July 15. Cut 
for hay. The third year it behaved similarly, but the fourth year 
it began to give way to Bermuda grass. 

Upland: Plat sown April 10. By May 9 had germinated but little. 
Improved later, and by June 25, had made a good turf of short 
plants. July 20, growth continues fair but rather stooly and seed 
heads begin to show. December 8, very even and good stand. 
April 8, 1892, growing thriftily, about 8 inches high. May 30, in 
flower, thick growth. September 7, turf very good. Fall seeding 
successful. 

BROWN BENT, OR DOG'S BENT GRASS—Agrostis canina—Lowland: 
Not tried. 

Upland: Seeded April 1, 1892. This grass started very slowly 
and was considered a failure at first. Weeds were cleaned from the 
plat June 30, and by September 7th, there were many small stools 
of Brown Bent well scattered over the plat. A fair stand of grass 
was beginning to bloom June 19, 1893. Was cut June 29th. By 
September 7 the stools of grass were not close enough for good turf, 
but were vigorous and improving. This grass held its ground in 
1894 under grazing.    Not sown in fall. 

Agrostis nebulosa.—Lowland: Failed. 
Upland: Seeded March 30, 1892. Considered a failure in the 

early summer. Weeds cleaned from plat June 30, and by Septem- 
ber 7th, scattered stools of fine grass were found. Improvement 
continued after cold wreather with rain, and in 1893 the plat was 
nearly covered with a very fine grass, beautiful for ornamental pur- 
poses, but hardly large enough for agricultural use, except to thicken 
turf for close pastures. Cut June 29th. By September 7th weed 
grasses were overshadowing this grass. This grass appears to be 
holding the plat in 1894.    Not sown in fall. 

FIORIN OR WHITE BENT—Agrostis stolonifera.—Lowland: Not tried. 
Upland: Seeded April 1, 1892. Plat cleaned June 30 and con- 

sidered a failure. By September 7, scattered stools of fine grass 
had made their appearance. Some improvement was made during 
the fall and winter. By June 19, 1893, a rather poor stand was 
panicling Cut June 29th. In September small, somewhat scat- 
tered stools of rich green grass were in vigorous growth. This grass 
has held the plat in 1894 under grazing.    Not sown in fall. 
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OLCOTT'S FESCUE GRASS—Festuca, JVo. 1 (Festuca ovina f)—Low- 
land : Plat sown April 9. By May 9 had made a scarcely visible 
growth. Grew slowly during the summer, and by September 1 had 
made a fair but somewhat bunchy turf. Plants 6 to 12 inches high. 
Eemained green all winter. May 3, 1892, fine stand, seem to be 
two different varieties on plat, one having blue and the other green 
foliage. The green foliaged variety the most robust. By Septem- 
ber 1 turf had thickened considerably. Behavior third and fourth 
years much same as second. October 1, 1894, plat still the best of 
the fescue plats. 

Upland: Not tried. 
BED FESCUE—Festuca rubra.—Lowland: Plat sown April 9. By 

May 9 had made a fair stand. Grew slowly during summer, and by 
September 1 had formed a rather patchy turf, much inferior to 
Olcott's fescue. Grows about 10 inches high. The second year this 
grass held its ground well, producing its reddish-colored seeds in 
abundance. The third year it continued to hold its ground, but did 
not spread nor fill up the gaps in the turf. 

Upland: Not tried. 
DWARF BED FESCUE—Festuca rubra, var. dumitoria.—Lowland: 

Not tried. 
Upland: Plat sown April 10. By May 10 a poor stand, growth 

very small. June 20 fair stand of very small plants. July 20 
growth and foliage resemble Festuca rosea, but is a lighter green. 
Grew fairly during the summer, but did not flower. December 8, 
best of all the smaller fescues. Has not made a close turf. April 
18, 1892, now growing vigorously, color light green. May 30, in 
seed, se.d tops cut away. Soon became weedy and was hand- 
weeded. Held its ground during the summer, but failed to make a 
smooth turf.    Moderate stand and growth from fall seeding. 

SHEEP'S FESCUE—Festuca ovina.—Lowland: Plat sown April 9. 
By May 9 plants scarcely visible. Grew very slowly during the 
summer, and by September 1 had covered the plats in patches, the 
plants being 2J to 3 inches high, bluish. Did not produce seed. 
Continued to grow during winter, and by March 1, had formed a 
thick and fairly uniform turf. May 5 in flower, culms 8 to 10 inches 
high. Grass held the plat during the summer, and by October 1 
showed a good, thick stand, free from weeds and crab grass. 

During the third year this plat has continued to show a good 
thick turf of small, wiry, bluish leaves. Few weeds have been able 
to intrude into it. 

Upland: Plat sown April 10. By May 10 had made a very poor 
stand of small plants. June 20, a fair stand. August 30, has grown 
fairly during summer, but has not flowered. December 1, plat fairly 
covered but somewhat bunchy. Grew during the winter and came 
into flower April 15. May 30, cutoff. June 30, hand-weeded and 
trimmed. Held its ground during the summer. By September 7 
had become quite brown and seemingly dried up. Succeeded mode- 
rately from fall-sown seed. 
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ROSE FESCUE—Festuca rosea.—Lowland: Plat sown April 9. By 
May 9 very few seeds had sprouted. Fair stand by June 20. Grew 
slowly, and by September 1 had formed a fair but patchy turf. The 
plants were about 3 inches high, dark blue color. Did not flower. 
Continued to hold its color during the winter, and by February 15, 
had improved considerably. May 1 in flower; culms 10 inches high. 
Maintained its ground during second summer, the spring growth 
withering in midsummer and covering the vacant spots, thereby 
keeping the plat nearly free from weeds and crab grass. Has con- 
tinued to hold the plat during 1893 and 1894, but the turf is still 
uneven. 

Upland: Plat sown April 10. By May 10 fair stand of small 
plants, better than most of the other small fescues. July 20, grow- 
ing well. August 30, turf thicker than Sheep's fescue. December 
1, plat well covered with a fair turf. Held its ground during win- 
ter, and came into flower April 15. Culms 6 to 10 inches. Seed 
heads dark purple. Plat mown May 30, trimmed June 30. Soon 
after July 1st, grass became brown and dry and remained so till 
about September 20.    Succeeded moderately from fall sown seed. 

VARIOUS LEAVED FESCUE—Festuca heterophylla—Lowland: Plat 
sown April 9. By May 9 plants just visible. Grew slowly during 
summer, and by September 1 had formed a fair turf. Plants 3 to 
4 inches high, bluish. Grew during the winter, and by Februar}7- 
15 had formed a uniform and close turf. Came into flower May 3. 
Culms 10 to 12 inches high. Held its ground well during the second 
summer, being more free from weeds than most of the fescue plats. 
The third year the grass continued a good turf. 

Upland: Plat sown April 10. By May 10 very poor stand of 
small plants. Scarcely improved by June 20. July 20 plat has 
many scattered stools—turf injured by hand-weeding. December 
1, plat not very even. April 1, 1892, strong but scattered stools. 
Cut May 14. Hand-weeded in June. September 1, stools scattered 
and brown.    Succeeded poorly from fall-sown seed. 

HARD FESCUE—Festuca duriuscula.—Lowland: Plat sown April 
9. By May 9 plats scarcely visible. Grew slowly and plat became 
infested with weeds in June. Hand-weeded in July. By Septem- 
ber 1 had fairly covered the ground. Plants 3 inches high. Grew 
during the winter, and by February 15 had formed a pretty 
close turf. Came into bloom May 1. Culms 12 to 15 inches high. 
The leaves completely shaded the ground, and few weeds came in 
during the second summer. Plat suffered much from hot and dry 
weather in summer. The third and fourth years the grass continued 
to hold its ground. On October 1, 1894, this was one of the best 
plats of the smaller grasses. 

Upland: Not tried. 
MEADOW FESCUE—Festucapratensis.—Lowland: Plat sown April 

9. By May 9 grass just above ground. Grew slowly and plat be- 
came very foul with weeds in June. Hand weeded in July. By 
September 1 grass had made a fairly close turf.    Plants 12 to 15 
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inches high. Grew during the winter. Stools robust, with wide 
and flat leaves, greenish. Came into flower May 3. Culms 18 to 
22 inches high. Held its ground fairly well during second summer, 
but the turf showed many gaps into which red clover and Bermuda 
grass in traded. The third and fourth years this, fescue gave way 
before Bermuda grass, and by October 1, 1894, occurred only as a 
few scattered clumps in a plat of Bermuda grass. 

Upland: Plat sown April 10. By May 10 had formed a good 
stand of small plants. By June 24 much improved and looks better 
than tall fescue on adjoining plat. By July 25 had formed a good 
even turf, the plants being twice as high as tall fescue. By Decem- 
ber 1 had formed a good close turf, but did not flower. By April 
20, 1892, this fescue showed a robust and rather close growth. Flow- 
ered about May 1, and May 30 was cut for seed. During the sum- 
mer the plat became brown and dry. 

TALL FESCUE—Festuea elatior.—Lowland: Plat sown April 9. 
By May 9 had made a good stand. Grew faster than any of the 
other fescues, and by September 1 was 20 to 24 inches high. Leaves 
green. Turf rather bunchy. Remained brown during the winter. 
Started to grow about March 1. By May 1, 1892, plants were 12 
to 14 inches high, and seed heads visible. This grass, except at the 
start, has all along been less robust than meadow fescue. During 
the summer plat became overrun by crab grass, and by September 
1 the fescue appeared brown and withered. During the third year 
Bermuda grass came in. During the fourth year the fescue nearly 
disappeared, leaving the plat to Bermuda grass. 

Upland: Plat sown April 10. By May 10 had made a fair stand. 
Grew fast during May. By June 20 much improved. By July 20 
had been passed in growth by some other fescue plats. Did not 
flower this season. By December 1 had formed a good stand of 
disconnected clumps. By April 1, 1892, had made a fine growth, 
but rather stooly. Flowered about May 1, and was cut for seed 
May 14. Became badly infested by Ray grasses, and was plowed up 
June 30. 

SOFT VELVET GRASS—IIolcusmollis.—Lowland: Plat sown April 
9. By May 9 sowing almost a failure. The few plants grew feebly, 
and during summer became choked out by Bermuda grass and weeds. 

Upland: Plat sown April 10. By May 10 only a few plants visi- 
ble. By June 20 the few stools had become stronger. Died down, 
during summer. Plat proved worthless. Pesown March 7, 1892. 
By April 18 a few scattered stools visible. Plat became weedy and 
was cleaned and trimmed June 30. Plat became foul with weeds 
during summer, and by September 10, was in possession of crab 
grass. Fall seeding moderately successful, but grass is much mixed. 
Timothy is found here. 

LLolcus lanatus.—Lowland: Not tried. 
Upland: Seed sown April 10, 1891. By April 21 was vegetating 

freely. Stand of plants rather scattered May 12th, and moderate 
on June 24th.    By July 20th this grass was growing vigorously in 
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scattered strong stools. Notes in August and September indicate 
that wherever a plant had survived the early summer, it had made 
a good strong growth. Re-seeded March 7, 1892, using 37} pounds 
seed per acre. April 18th, the old stools vigorous. May 14, plat 
covered with ray. grass, which was cut on the 30th instant. Sep- 
tember 7th, plat brown and supporting only a few weeds. Fall 
seeding successful in producing ray grass and some velvet soft grass. 

BLUE PEARL GRASS—Melica cmrula.—Lowland: Plat sown April 
9.    By May 9 no grass visible, seeding a total failure. 

Upland: Plat sown April 10. By May 10 nothing visible, seed- 
ing a total failure.    Fall seeding also failed. 

JOHNSON GRASS—Sorghum lialapense.—Lowland: Plat sown April 
24. By May 30 had made a good stand and vigorous growth. Grew 
rapidly and seed tops visible July 15. Culms very leafy, height 30 
to 36 inches. Plat mown in July. Grew rapidly from stubble and 
came into flower again August 25. Seed tops cut off to prevent 
seeding. Mowed the second time in September. This grass has 
held its plat up to and including the year 1894. By cutting off the 
seed tops as soon as they emerge from the sheathes, or mowing the 
entire plat, it has been prevented from spreading into adjoining 
plats. 

Upland: Not tried. 
PEED GRASS—Phalaris arundinacea.—Lowland: Plat sown April 

9. By May 9 had made a fair stand. Grew well and kept under 
weeds during the summer. By September 1 was 20 to 24 inches 
high. Died down to the roots after November 1. January 1, 1892, 
grass withered, fair stand but bunchy. By May 4 was 12 to 14 
inches high. Held its ground the second summer. June 15, in 
flower. During the third year the grass deteriorated and Bermuda 
grass came in. During the fourth year the grass still further dete- 
riorated, but still occupies about one-third the plat. 

Upland: Plat sown April 10. By May 10 medium fair stand of 
small plants. Grew satisfactorily during summer, and by Septem- 
ber 1 was 24 inches high. Started late the second spring, and by 
April 20 was in vigorous growth. By May 30 began to show seed 
tops. By August 1 culms about two feet high. Soon after ceased 
to grow.    Fall seeding failed. 

Phalaris canariensis.—Lowland: Not tried. 
Upland: Seeded April 1, 1892. By May 30 a moderate stand of 

plants were in vigorous growth. Plat cleaned of weeds June 30, 
and on September 7th there was a good stand, but growth had 
ceased, and the foliage was browned by exposure to the summer 
sun. 1893: Blossomed and went to seed in June. Cut and let fall 
on plat 28th instant to re-seed and increase the stand. This series 
of plats were neglected in 1893-4, because owners of land were 
expected to plow and grade, but a few notes were made. This grass 
held its own during both seasons, and furnished some grazing to the 
stock which occupied the enclosure, and fed mostly on these plats 
most of the year 1894.    Not sown in fall. 
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YARD GRASS—Eleusineflagellifera.—Lowland: Plat sown April 
9. By May 9 just above ground. Grew slowly during the summer, 
and by September 1 was 24 to 30 inches, and covered the plat 
thickly. Killed by the first severe frost, and failed to reappear the 
second spring. 

Upland: Not tried. 
Eragrostispilosa.—Lowland: Plat sown April 9. By May 9 a 

fair stand. Growth close but low. In flower July 10. By Septem- 
ber 1 culms 20 to 24 inches high. Cut clown by the first frost and 
failed to reappear in 1892. 

Upland: Not tried. 
HEFF GRASS—Eragrostis Abysinnica.—Lowland: Plat sown April 

9. By May 9 very good and close stand. Grew vigorously and began 
to llower June 20. Culms 24 to 30 inches, slender and leafy. Seed 
dropped as soon as ripe. Mowed September 2. Did not sprout 
from the stubble.    Failed to reappear the succeeding spring. 

Upland: Not tried. 
KENTUCKY BLUE GRASS — Poa pratensis.—Lowland: Plat sown 

April 9. By May 9 only a few plants visible. Grew weakly and 
was soon smothered by weeds. 

Upland: Plat sown April 10. Nothing visible until June 20. 
Poor stand of very small plants. By July 20 nearly a failure. 
Growth very slow during summer, but began to gain about Septem- 
ber 1. Grew better during fall and winter. March 7, 1892, more 
seed was raked in and seemed to germinate better than the original 
seeding. Growth vigorous and seed tops out by May 30. Cut for 
seed June 30. Did better the second summer, and had made a fair 
turf by September 30. Has held its plat up to this date, and has 
established a very strong turf.    Also succeeds from fall seeding. 

TEXAS BLUE GRASS — Poa arachnifera.—Lowland: Plat sown 
April 9. Seed failed to germinate. In April, 1892, a plat of this 
grass was set with roots—three drills 12 inches apart. Grass grew 
slowly at first, and became very foul with weeds by July 1. Weeds 
were removed by hand and the plat top-dressed heavily with stable 
manure. Grass soon thickened from stolons and soon became the 
finest and cleanest turf in the garden. Remains green all winter. 
The grass has yielded two good cuttings annually, and is, October 
1, 1S94, the best grass plat in the garden. 

Upland: Not tried. 
ENGLISH BLUE, OR JUNE GRASS—Poa compressa.—Lowland: Plat 

sown April 9.    Seed did not germinate. 
Upland: Plat sown April 10. No plants visible during April or 

May. June 20 small scattered growth. Grew feebly during sum- 
mer, but began to gain after September 1. By December had made 
a fair but scattered growth. Held its ground during the winter. 
March 7 more seed raked in on this plat. Growth during*spring 
vigorous, showing a real purple color on leaves and stems. Came 
into flower May 30. Seed ripe June 30. Held its ground during 
second summer, but dried up and became brown.    In the fall this 
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grass had spread to the paths adjoining. Succeeded well from fall 
seeding. 

FOWL MEADOW GRASS—Poa serotina.—Lowland: Plat sown April 
9. By May 9 very poor stand. Plants grew slowly during sum- 
mer, and by September 1, had made a good turf. Plants 4 to 6 
inches high. Grew more rapidly during fall months, but became 
brown during winter. By April 1 growing vigorously, plants 6 
inches high; turf bunchy. Came into flower June 20. Held the 
ground fairly well during second summer, making its principal 
growth during spring and fall. Flowered in June. Plat deterio- 
rated during third year, giving way to orchard grass and Bermuda 
grass. Fourth year still further run out, and b}^ October 1, 1894, 
very little Poa left. 

Upland: Plat sown April 10. By May 10 nothing visible. By 
July 20 only a very small and scattering growth. Very little 
growth during summer. Orchard and timothy grasses had spread 
over the plat by September 1. No growth during winter. By 
April 15th had not started growth, the plat being covered with 
orchard grass. May 30 the few stools of Poa began to show seed 
tops. June 30 cut for hay and plat trimmed. Not much growth 
during summer, and by September 1, only a few scattered stools of 
Poa alive.    Moderately successful from fall seeding. 

WOOD MEADOW GRASS—Poa nemoralis.—Lowland: Plat sown 
April 9. By May 9 no stand. Improved later, but grew very slowly 
during summer. By September 1 had made a very poor bunchy 
turf, plants about 2 inches high. Killed to the ground by frost. 
Started late the second spring. Came into flower May 3, plants 4 
to 5 inches high. Plat became infested by hard fescue during sum- 
mer. The third year the fescue increased and Bermuda came in. 
In spring of 1894, the Poa had disappeared. 

Upland: Plat sown April 10. No growth visible before June 
20. Small and scattered growth during summer. By September 1 
plat became infested by orchard and timothy grasses. March 7, 
1892, more seed sown upon this plat. Plat showed a fine-leaved 
fescue, which increased during summer, and by September 1 the 
Poa had disappeared.    Succeeded moderately from fall seeding. 

FERTILE MEADOW GRASS—-Poa fertilis.—Lowland: Plat sown 
April 9. By May 9 no stand. By June 20 small and feeble growth. 
Grew slowly during summer. Plat hand-weeded in July. By Sep- 
tember 1 plants about 12 inches high. Killed to the ground by frost. 
Disappeared by spring. 

Upland: Plat sown April 10. Nothing visible before June 20. 
Grew slowly during summer, showing only a scattered growth. 
Improved with cool weather, and by December 1, promised a fair 
turf. March 7, 1892, more seed sown upon this plat. Seed tops 
visible by May 30. June 30, cut for seed. September 1, grass brown 
and dry, but a fair turf. 

POA SUDETICA.—Lowland: Not tried. 
Upland: Seed sown April 10, 1891. Started to grow ver}T slowly 
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and probably perished from dry heat. Only a very scattered stand 
of plants survived the season. Resown March 7,1892, using 50 per 
cent, more seed than at first. This also failed, as did both fall and 
spring sowing at College. 

THATCH GRASS—Pennisetum longistylum.—Lowland: Plat sown 
April 9. By May 9 a poor stand. Grew fairly well during the 
summer. By September 1 had fairly covered the plat with plants 
20 to 24 inches. Growth very bunchy. Killed to the ground by 
frost and failed to reappear the succeeding spring. 

Upland: Not tried. 
PALMER GRASS—PanicumPalmeri.—Lowland: Plat sown April 

9. By May 9 a fair stand. Improved fast after advent of hot 
weather. Grass kept the plat free from weeds during summer. By 
September 1 had completely covered the plat with its broad and 
short radical leaves. The seed stalks reached 24 to 30 inches, and 
bore abundant of large soft seeds. Was cut for seed September 10. 
Did not sprout from stubble and failed to reappear the succeeding 
spring. 

Upland: Not tried. 
PANICUM FRUMENTACEUM.—Lowland: Plat sown April 9. By May 

9 very good stand. Grew luxuriantly during summer and came 
into flower July 1. Plants 20 to 24 inches high and very leafy. 
Produced a heavy crop of large soft seeds. Plat mown September 
1. A heavy yield of very coarse fodder. Did not sprout from 
stubble, and the succeeding spring failed to re-appear. 

Upland: Plat sown April 10. By May 10 a good thrifty stand. 
During June made the most vigorous growth of any plat. Came 
into flower June 24. Culms 24 inches. By July 20 was 24 to 30 
inches high. Cut for seed in August, and failed to sprout from the 
stubble. A good crop of seed and coarse fodder was saved from 
this plat. Fall seeding failed, and spring seeding on same plat gave 
a very small, poor growth. 

LOUISIANA GRASS—Paspalum platycaule.—Lowland: Plat sown 
April 9. By May 9 no stand, seed failed to germinate. The plat 
was soon afterwards planted with roots of the same grass obtained 
from Alabama. These also failed to grow. Two subsequent at- 
tempts were made to start this grass from roots, one in fall the 
other in spring, but all three attempts were total failures. 

Upland: Not tried. 
JAPAN COUCH GRASS—Agropyrum Japonicum.—Lowland: Plat 

sown April 9. By May 9 no stand. By June 20 a few scattered 
stools were visible. These grew fairly, and by September 1 were 
24 to 30 inches high, in flower. Culms very leafy ; leaves long and 
wider than those of tall fescue. Seed heads about 4 inches long, 
dark brown. Seed shelled out as soon as ripe, and was allowed to 
fall on plat. The succeeding spring this grass came up thickly all 
over the plat. Grew rapidly, and by May 10, had made a very 
close growth, 8 to 10 inches high. By June 10 heavy growth 24 to 
30 inches high.    In flower.    June 30 cut for seed—heavy crop. 
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Sprouted but little from stubble. The two succeeding years this 
grass has made a rank, early growth, producing a heavy yield of 
fodder and seed at first cutting. The plat, during fall, became 
covered with crab grass. Bermuda grass has intruded into the 
plat, bat does not seem to make much headway. The couch grass 
has spread into an adjoining plat of Japan clover, and bids fair to 
drive the Lespedeza out. 

Upland: Not tried until summer of 1893, when it was sown 
under cowpeas. It made a good stand of plants and ripened seed 
in 1891. Grazed off and seed scattered within the inclosure by 
horses and cows.    Not sown on College grounds. 

TEOSINTE GRASS—JEuchlaena luxurians.—Lowland: Not tried. 
Upland: Seed sown broadcast April 10th, 1891. Although very 

heavily seeded, the plants were scattered and never made a stand 
to cover the plat. Grew vigorously and stooled out wonderfully. 
Foliage broad and resembling large, vigorous growth of Indian 
corn. By August 31 was 6 or 7 feet tall, but did not send up flow- 
ering panicles. This failed on the College plats. Only a few stools 
grew there from the spring replanting. 
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NTRODUCTION. 

The object of the Poultry Division which has recently been estab- 
lished by the Experiment Station, is to place the poultry industry of 
the State on a paying basis. All of the work to be undertaken will 
have this for its final object. A poultry manager of large experience 
(Mr. F. E. Hege, recently of Newbern, N. C.,) has been secured, who 
will devote his whole time and energies to the work which is briefly 
outlined in this bulletin, which is but preliminary to a more com- 
plete publication upon the subject of poultry raising. 

Regarding the present condition of the industry in this State, if 
plain words be said, it is only with the view of awakening our peo- 
ple to the need of improvement. So little money outlay is required 
that there is no valid reason why poultry raising should not be 
increased an hundred fold in the near future. If it is done in a 
rational way, and carried on in a careful and systematic manner, 
the result cannot fail to be remunerative. With this aim in view, 
the work of the Poultry Division is commenced. We have little 
doubt but that it will have the cordial appreciation and support of 
all who desire to add another paying industry upon the farm. 

H. B. BATTLE, Director. 



WHY  NOT IMPROVE YOUR  POULTRY? 

BY F. E. HEGE, POULTRY MANAGER. 

The Poultry Division of the Station has been organized because 
the poultry industry of the State is of sufficient importance to merit 
its establishment. Heretofore but little attention comparatively has 
been paid to fowls, nevertheless they are, or should be, a most im- 
portant part of the farmer's products. In some states hundreds of 
farmers earn their livelihood by raising, buying, and selling poultry 
and eggs, and in this way make a far more comfortable living than 
many other farmers with 100 acres of land in regular farm crops. 
Poultry is a farm product that is " cash " at any time. There is no 
waiting for a season, and good poultry and fresh eggs are always in 
demand. The total amount of business done in the United States 
last year in poultry and eggs nearly exceeded the value of the cotton crop, 
and represented a cash value of over two hundred million dollars. 
In this State and all southern states, we have many advantages over 
our northern brothers, among which are cheaper feed, a warmer cli- 
mate, and a sufficiency of green food in early spring—these are three 
things that are the greatest factors in poultry culture; yet, with all 
these advantages, we are far behind in the proper management of 
this industry. It is the purpose of this Division, by the results-of its 
experimental work and through other means, to prove that the indus- 
try, which has practically lain dormant heretofore, can by proper 
attention prove a source of revenue far more than can be realized 
from any other part of farm work requiring the same amount of 
capital and care. Not many years ago we were as far in the back- 
ground with our cattle, sheep and swine, as we are to-day with poul- 
try. Compare this stock with the stock of to-day, and note the differ- 
ence. Scrub cattle and hogs are fast being replaced by pure breeds 
and grades, and we now see the error in not introducing this blood 
before. It is the same with poultry, and the same improvement will 
result. To convince the more skeptical, we have at the Station five 
lots of common barn-yard hens, which we have mated to different 
varieties of pure bred cocks, so that all visitors later in the season 
may see the progeny from such crosses, and be convinced of their 
superiority. 

Other experiments will be conducted, among them being : how to 
feed properly for the best results for growth and egg production; 
how poultry should be cared for; what breeds are best for egg pro- 
duction ; what breeds are best for broilers, roasters and grown fowls; 
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what thorough-bred corks should be used to best grade up the aver- 
age farm flocks; and how to treat the various insects and diseases 
affecting poultry. In our yards, besides the crosses above-mentioned, 
we have a number of pure bred hens, mated to different pure bred 
cocks, and the results of such matiugs will be more particularly de- 
scribed later. The young stock that is raised, will be weighed and 
compared with weights of the common hens from which they were 
bred, showing the advantage of placing the pure bred cocks in the 
yards. 

Nine-tenths of the poultry on North Carolina farms receive but 
little attention, save possibly an occasional feed of corn. At irregu 
lar intervals eggs are gathered, including good, bad and indifferent, 
and sent to market with a few old hens, roosters, and frying-sized 
chickens. Little or no attention is given to the location where the 
fowls roost, lay or set; no fresh water is given them, no attention is 
paid to lice, nor any steps taken to ward off disease or check it when 
first discovered. The result is that thousands of fowls annually die 
of cholera, lice, and other insects and diseases; and the poultry indus- 
try in the State is very backward, and considered a minor item 
among other farm products, worthy only of the attention of the over- 
worked wife, or of the children spasmodically taken with a desire to 
feed the chickens. At the season of the year when eggs are bring- 
ing good prices, a large proportion of farmers do not get enough from 
their own hens to supply the home table, consequently oftentimes 
money has to be paid to others for this almost positive necessity. 
Not only this, but at the time when poultry raisers should be setting 
eggs for early spring chickens, the food the hens manage to pick up 
is consumed in keeping their bodies warm and not in producing 
eggs. A few words, then, in passing may not be amiss as to how 
poultry should be treated iu order to produce winter eggs. In 
the first place, see that the fowls have a good warm place to 
roost—a place free from snow, rain, or draughts of air, and in which 
the early morning sun may shine. See that they have good, com- 
fortable nests to lay in, and feed them both morning and night. 
The morning feed should consist of corn, wheat and oats ground 
together in the following proportions: 100 pounds corn, 60 pounds 
wheat, 32 pounds oats ; season wTith salt, and mix with hot water and 
feed warm. Do not feed them all they will eat at the morning feed, 
but allow them to remain a little hungry, so they will exercise them- 
selves during the day by scratching. For the evening feed, give on 
alternate days corn, oats, and wheat. There is no rule by which the 
the amount of feed should be regulated, as the owner of the fowls must 
judge for himself according to stock he has. Over-fed hens do not 
lay many eggs, so it should be remembered that only enough should 
be fed to keep them in good condition. Do not frighten the fowls, 
but let them become tame and more eggs will be the result. The 
houses should be kept clean and well limed, and, as stated before, 
be sure that they do not leak, and that they are tightly closed on the 
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north, east and west sides. With good attention and feed, eggs may- 
be had for sale in winter, and spring chickens for the early markets, 
when prices are twice what they are in summer. 

A serious mistake is made by many farmers in using season after 
season the same males or young males from their own flocks. The 
consequence is that their entire flocks depreciate in size till they are 
mere bantams. Let us urge one and all, to place at the head of their 
yards for 1896, one or several pure bred males, and they will be sur- 
prised at the results. If the hens are small, try a Plymouth Rock, In- 
dian game or Wyandotte cockerel. If large, use a Light Brahma cock- 
erel. These fowls can be purchased at from 75 cents to $1.50, and the 
difference in size and quality of the young fowls at the end of the first 
season will pay for several male birds. For example, suppose you 
have 100 hens averaging 4 lbs. each, which is 400 lbs., and you raise 
from common males 100 pullets, it is not necessary to say that the 
pullets will not weigh more than 400 lbs., which if sold would bring 
not more than 5 cents per pound on our home markets, representing 
$20. Suppose on the other hand, these same 100 hens are taken and 
mated to pure bred Plymouth Rock or Brahma cockerels and 100 
pullets are raised, a very safe estimate of the weight of these would be 
at least 5 pounds each, or 500 lbs. at 5 cents per pound, which would 
be $25—a difference of $5, and more than enough to pay for the pure 
bred cocks. Then for the next season, mate the pullets reserved for 
breeding to other pure bred males, and their progeny will average 
at maturity at least from 6 to 6J lbs. each. In addition to the in- 
creased weights, the flocks are uniform in size and color, besides the 
benefit of an increase in egg production. These experiments have 
only to be tried for a season, when the most casual observer will be 
struck with the difference in the general appearance and thrift of the 
flocks, and be satisfied that the days of common barn yard cocks are 
numbered. 

In regard to marketing poultry, we will say that but little atten- 
tion is paid to this profitable source of revenue, and often in selling 
them, the turkeys, geese, ducks, guineas, old and young chickens, are 
all crowded in one coop. In order to command the highest prices, they 
should always be separated into the different varieties, size, and grade. 
The buyer can then make an intelligent offer and the seller is far 
better able to demand a reasonable and just price. Any one taking 
to market, a wagon load of the above stock can by proper divisions 
make the same load net him at least 15 per cent, more than if taken 
in the ordinary manner. Eggs should also receive the same attention. 

Almost the entire output of poultry sold in the State is placed on 
the markets alive, but on the northern markets, as a rule, everything 
is dressed and assorted as to size, condition, and color of skin, because 
some markets call for yellow and others for white skinned fowls. 
The word "dressed" in those markets means only that the fowls are 
bled, then dry picked, packed, and shipped. Heads and feet are left 
on and intestines are  untouched.    On December 12, 1895, I visited 
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the celebrated Fulton Market in New York city, and at the princi- 
pal poultry stalls inquired the retail prices of the stock on hand. 
Grown fowls were 18 cents per pound; roasters (f grown) 25 cents per 
pound ; broilers, $1.75 per pair (weight from 3 to 5 pounds per pair); 
turkeys, geese, and Pekin ducks, 25 cents per pound. Note the dif- 
ference between these and North Carolina prices. But it should be 
remembered that all of this stock had been carefully grown and was 
properly assorted and dressed. There is no reason, however, why 
our farmers should not realize more for their poultry than they now 
do, but it will never be done until they awake to the fact that to 
command the prices, they must have the proper stock, and properly 
assorted and prepared. Nearly all the fowls sold on the northern 
markets are high grades, or pure breds, and reared for the especial 
class in which they are placed when sold to the dealers. Eggs in the 
above market were selling at 35 cents per dozen. Upon examining 
them I found in one lot all pure white shells and of large size, in the 
next box were only large brown eggs, and in a third box was a 
mixed lot of all sizes and colors at 25 cents per dozen. 

Remember the following facts and profit by them : 
Make good warm houses for your poultry. 
Keep the houses clean and dry. 
Separate at once the sick fowls from the well. 
The best cure for poultry diseases is the hatchet, unless it is a val- 

uable specimen. 
Feed and water the poultry regularly, and use sound, sweet feed. 
Use pure bred males on common hens, if you have not all pure 

breds. 
Gather the eggs daily, and avoid marketing a stale egg. 
Assort properly all poultry and eggs sent to market. 
Keep a debit and credit account with the poultry, and see if this 

department of the farm does not net you more money in proportion 
to the investment than any other part. 

One season's work upon the lines just mentioned will convince the 
most skeptical that there is money in hens, properly managed, but 
not in the usual manner with which they are at present handled on 
the average farm. Remember that by introducing new pure blood, 
your flock of 100 fowls, weighing 400 pounds, can be raised in one 
season to 500 pounds, and in two seasons to 600 pounds or more. 
Do not wait for some neighbor to make the start, but commence 
yourself, and at once, and realize something from the stock that has 
been in the past but a side issue, furnishing oftentimes barely enough 
eggs and poultry for the table use. Besides all this, it is a positive 
pleasure to show them to visitors and neighbors, and a year or two 
will only suffice before you can show the poultry with the same 
pride that the thoroughbred and grade cattle, sheep, and swine, are 
now exhibited. 

The State Agricultural Society will offer at the coming State Fair 
in October next, three premiums to the North Carolina farmers ex- 



96 N. C. AGRICULTURAL EXPERIMENT STATION.    1896. 

hibiting the six best fowls bred by themselves, the progeny of pure 
bred males and common hens. The premiums will be as follows : 
$5 for the first prize, $3 for the second, and $2 for the third. In ad- 
dition to these prizes, the Poultry Division of this Station will present 
to each of the winners one thoroughbred cock for next year's work. 
See the premium list of the coming State Fair for particulars. 

Every one raising poultry for pleasure or profit, should by all 
means subscribe to one or more poultry journals, so that they may 
keep posted on all matters pertaining to this department of farm 
work. There are two good papers published in North Carolina, 
which should receive the hearty support of all persons interested. 
The subscription price is small and within the reach of all, for often 
times the information contained in one issue will save many times 
the cost for a whole year. They are the Southern Poultryman, High 
Point, N. C, and the Tar Heel Poultryman, Shelby, N. C. There are 
scores of others published elsewhere in the United States, and if 
requested we will be glad to send a list of the more important ones to 
persons applying for them. 

In order that the needs of individual farmers may be supplied, an 
alphabetical list of poultrymen in the State, who deal in pure bred 
stock will be kept and supplied upon application. For this pur- 
pose all who have such stock for sale are requested to send to the 
Division, the kind and number they have on hand. We cannot, 
however, undertake to distribute any circulars or catalogues or ad- 
vertising matter of any kind. 

In conclusion, the Poultry Division of the Station wishes the 
hearty co-operation of all farmers and poultry raisers of the State, and 
desires to enter into correspondence with them It seeks to become 
a real, benefit either by answering their questions as far as possible, 
or by receiving bits of experience with their flocks, and giving advice 
whenever able upon such subjects as appear to be of prime importance 
in poultry raising. When in Raleigh, the poultry work of the Divi- 
sion, which is conducted at the experiment farm adjoining the State 
Fair grounds, should be visited and the methods and equipment al- 
ready in use should be examined. To all a cordial invitation is ex- 
tended. 

A complete bulletin on the care of poultry is in course of prepara- 
tion and will soon be issued, containing cuts and description of the 
poultry houses in use at the Station, together with a discussion of the 
treatment of all diseases, and also other points in connection with the 
rearing and marketing of poultry, and poultry products. It will be 
mailed free to all North Carolina applicants. 
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PARASITES OF DOMESTIC ANIMALS. 

BY GERALD MCCARTHY, BOTANIST AND ENTOMOLOGIST. 

I.   INTRODUCTION- 

Parasitism comes from the Greek word para-beside, and sitos- 
food. A parasite is an organized living creature, which attaches 
itself to the body of another organized creature and draws its nour- 
ishment from the latter. A parasite may be either a plant or ani- 
mal.    Only animal parasites are dealt with in this bulletin. 

While plants—fungi and bacteria—may be parasites of animals, 
animals are never parasites of plants, though they directly or indi- 
rectly subsist upon them. Plants are the natural food of animals. 
"By the sweat of thy brow shalt thou earn thy bread," is the law of 
nature for animals as well as for humans, and those animals which 
have essayed to lighten their task by living at the expense of others, 
who have in short become parasitic upon their fellows, have suffered 
structural degradation. Parasites, too, are always more loathsome 
and degraded than the average of their species. Animal parasites are 
further classified as endo-parasites when they infest the interior, 
and ecto-parasites when they infest the exterior of the body upon 
which they prey. The worms are always endo-parasites, the insects 
are generally ectoparasites. The animal preyed upon is called the 
host or bearer of the parasite. Examples of the endo-parasite are 
the tape-worm and liver flukes; of ecto-parasites, the itch and 
mange mites, fleas and lice. All the more important animal para- 
sites belong to two branches of the Animal Kingdom, viz.: Vermes 
(worms) and Arthropoda (insects). For the general scheme of clas- 
sification the reader is referred to Bulletin No. 100 of this station. 

1.    PARASITIC WORMS. 

Worms, for example the common earth worm, are without back- 
bones, slender, usually segmented animals without jointed legs or 
shells. Caterpillars, maggots, etc., which devour vegetation, are 
not true worms but immature insects. Not all species of worms are 
parasites.    Parasitic worms belong to the following four sub-classes. 

A.      CESTODES OR FLAT WORMS. 

These have tape-like bodies, composed of successive segments 
usually increasing in size from head to tail.    The head is armed 
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with suckers or hooks, by means of which the worm holds on to its 
prey. These usually infest the stomach and intestines and absorb 
the food digested by their host or they burrow into the walls of the 
organs and suck the blood of. their host. They have neither eyes 
nor limbs nor digestive apparatus of their own, and seem to have 
no object in life but to propagate their loathsome kind. These 
worms undergo a number of metamorphoses or changes of form, 
and during their lives exist as parasites of at least two different 
hosts, and for a short time as free larva or eggs on the ground or 
in the water. Example of Cestode, is the tape-worm or Taenia of 
many species. 

B.      TREMATODES OR FLUKE WORMS. 

The trematodes have short, flattish bodies in which the segnu.nL> 
are not apparent. Their heads are armed with suckers or hooks, 
and they possess a digestive apparatus. They are all parasites and 
migrate from one to two or three hosts. Their metamorphoses are 
also very extensive—one larva often breaking up into a multitude 
of smaller and differently appearing forms. The mature worms are 
found in the liver and lungs of their host. The immature usually 
forms live in the water, and as parasites in snails and related crus- 
taceans. Example of Tremadotes, is the liver fluke of sheep and 
cattle (distoma hepaticum.) 

C.      NEMATODES OR ROUND WORMS. 

The nematodes are the most slender of the worms, having bodies 
scarcely thicker than a hair or fine thread. They have a true diges- 
tive apparatus and infest different organs of their hosts. These 
worms do not require an alternate host but usually pass from their 
mature form in the host to the ground as eggs, and back again. 
They are among the most destructive of pests. Example of nema- 
todes, is the Pork Worm (trichina spiralis). 

D.     AOANTHOCEPHALA OR SPINY-HEADED WORMS. 

These are bag-shaped, slender worms, with a cylindrical snout- 
like head armed with spines, by means of which it holds on to its 
host. They have a true digestive apparatus. There is only one 
genus of much importance and that infests the intestines of the pig 
and other animals. Example of Acanthocephala, is the spiney worm 
of the pig {echinorynchus gigas). 

2.    INSPXJT PARASITES. 

All the insect parasites of domesticated animals, excepting birds, 
belong to the two natural orders, Diptera and Hemiptera of the 
sub-class Hexapoda, and to the sub class Arachnida. The insect 
parasites of birds, strictly so-called, belong also to the order Hemip- 
tera, but the common bird lice belong to the order Mallophaga. 
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The order Dipteria is briefly described as follows: The mature 
insects are small six-footed, air-breathing animals with inserted or 
segmented bodies divided into three regions, viz.: head, chest and 
abdomen. They have six legs, two antennae or feelers and two 
thin, membrane-like wings. Behind the wings there is a pair of 
knobbed bristles called balancers. The mouth parts are formed for 
piercing and sucking only, never for gnawing. The metamorpho- 
sis or change of life-form is complete. Diptera are properly called 
flies. The larva of flies are called maggots. Maggots are cylindri- 
cal, pale or whitish, footless worm-like objects with segmented 
bodies. The mouth parts are variously formed, but usually fitted 
for gnawing. 

The order Hemiptera differs from Diptera as follows : Instead of 
two wings, they have four or none at all. When winged, the front 
pair of wings usually consist in part of membrane and in part of 
opaque or horny texture. The hind pair are always membrane-like. 
Hemiptera are properly called bugs. Their metamorphosis is in- 
complete. The larva resemble the mature bugs, and there is no 
dormant or pupal stage of growth. 

The order Mallophaga is composed of only a few genera which 
are all wingless and parasitic. The mouth parts are fitted for biting 
or gnawing The metamorphis is incomplete. By some entomolo- 
gists they are classified as extremely degraded forms of Hemiptera. 
Others consider them as belonging to the order Neuroptera. 

The sub-class Arachnida contains the true spiders, mites and cen- 
tipedes. Only the mites are parasitic. Mites differ from bugs and 
flies, in that they have eight legs, no antennae or feelers, and the 
body is divided into only two regions called the cephalothorax or 
head-chest, and abdomen. The abdomen is not segmented. There 
is an incomplete metamorphosis, but the young are usually brought 
forth alive. The mouth parts of mites is fitted for piercing and 
sucking. Mites ordinarily have no special breathing apparatus, but 
breathe through the skin. 

All insects are uni-sexual, that is to say, the sexes are different 
bodies. Usually in the Diptera and Hemiptera only the females 
are venomous or parasitic, the males being much fewer in number 
and commonly leading a harmless, vegetarian life. 

II.   PARASITES AND PARASITICIDES. 

Before proceeding to describe in detail the different species of 
parasites and the diseases which they cause, it will be more conve- 
nient to bring together in one chapter formulas for their destruc- 
tion (parasiticides), and some general remarks upon hygienic pre- 
cautions necessary for preserving the health of our useful animals. 

It must be noted that this bulletin is not a general treatise on dis- 
eases of animals, but only such as are more or less common and are 
caused by animal parasites. Such diseases as anthrax, lumpy jaw, 
Texas fever, etc., do not fall within our scope, because these diseases 
are caused by bacterial germs or plant parasites. 
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Nearly all of our worst worm parasites, and many insect parasites, 
require moist ground or stagnant water to live in while they are in 
the egg or earliest larva stage. Hence, if animals are given pure 
water to drink and a sufficiency of it, if pastures are kept free from 
stagnant water and boggy spots, there will be much less danger of 
animals being affected by parasites. As regards cestode and tre- 
matode worms, the most active agent in broadcasting the eggs of 
these pests are man and the dog. A man infested with a single 
tape-worm may pass from his body, in the course of a year, 150,- 
000,000 eggs, each of which is in turn capable of becoming, under 
favorable circumstances, firstly, a cysticercus to infest cattle or hogs; 
and secondly, a mature tape-worm to infest some other human being. 

The dog is a still more efficient carrier of the germs of some of 
the most deadly parasites that infest our useful animals. Much 
is said and written about the destruction of sheep, the worrying of 
calves, etc., by dogs, but the direct loss on this account is far less 
than the indirect loss caused by these animals scattering, in pastures, 
the eggs of parasites which thus find entrance into the bodies of 
grazing animals, 

DOSAGE.—In dosing animals, due regard must be given to the size, 
weight and age of the animal. When the most proper size of dose 
is unknown, a small dose only should be given at a time, and be 
repeated at intervals of an hour, until the desired action has been 
brought about. Animals of a nervous temperament require a smaller 
dose than a similar animal of a sluggish temper. Dr. James Law, 
in the Veterinary Adviser, gives the following table for calculating 
relative doses for animals of different ages: 

HORSES AND 
MULES. 

3 years or over 
1% to 3 years— 
9 to 18 months 
5 to 9 months- 
1 to 5 months. 

CATTLE. 

2 years or over 
1 to 2 years  
6 to 12 months— 
3 to 6 months— 
1 to 3 months— 

SHEEP. 

1% years or over. 
9 to 18 months  
5 to 9 months  
3 to 5 months  
1 to 3 months  

SWINE. 

15 mos. or over. 
8 to 15 months.. 
6 to 8 months—. 
3 to 6 months— 
1 to 3 months— 

DOGS AND 
CATS. 

6 mos. or over.. 
3 to 6 months— 
1% to 3 months- 
20 to 45 days.  
10 to 20 days.  

RATIO. 

Full dose. 
V* 

Vs 
1-16 

One of the very best of all worm destroyers is common salt. Stock 
kept upon salty or brackish swamp lands are never troubled by in- 
ternal parasites. When stock are to be treated to expel worms, they 
should first be fasted for 24 hours. A purgative, such as castor oil, 
epsom salts, calomel or aloes may be administered with the worm 
medicine, but usually it will be better to wait three or four hours, 
so as to give the vermicide time to kill the worms before they are 
expelled. The following table gives the most trustworthy vermi- 
cides, with full dose for different animals. Usually it is better to 
mix together two or more of these substances, in which case the 
proportionate quantity of each ingredient is used to form a full dose 
of the mixture. Where no dose is given in the table, the drug is 
not recommended for that species of animal: 
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NAME OF 
VERMICIDE. 

Common Salt  
Picrate of potash  
Tartar emetic  
White arsenic  
Turpentine  
Powde'd berries of Pride 

of China tree  
Areca nut  
Aloes  
Root of male fern—ext'ct 
Root bark of pomegra'te 
Powdered pumpkin seed 
Gentian root  
Powdered Asafoetida  
Linseed oil  
Castor oil    
Epsom salts.  
Kousso  

FULL DOSE FOR 

HORSE. 

ad libitum.. 

45—60 grains 
5—7 grains.. 
2 ounces  

%—1 ounce _ 
1 ounce  
4—8 drachms 
1 ounce _._ 
1 ounce _— 

4 drachms.. 
2 drachms.. 
1 pint  

CATTLE. 

ad libitum ._ 

5—8 grains. 
2—3 ounces 

1 ounce . 
1 ounce 

1—2 ounces.. 

%—1 ounce.. 
4 drachms _. 

1—2 pounds. 

SHEEP. 

ad libitum ___ 
3 to 5 grains _ 

ad libitum _. 

1 grain  
4 drachms. 

^ drachm. 
2 drachms. 

5 grains  
% grain  
3 drachms.. 

1 drachm ... 

£ drachm  
2—3 drachms 

jounce  
%—1 drachm 

Yi, ounce  

2—3 ounces. 

SWINE. 

1—2 drachms 

% drachm .. 

DOGS AND 
CATS. 

ad libitum. 

2—4 grains. 
Y2 grain. 
1—2 drachms. 

20 grains. 
y%— 1 drachm. 
y> drachm. 
10—20 drops. 
20—30 grains. 
y, ounce. 
10—20 grains. ; 
10—20 grains. 

y.—1 ounce. 

1 ounce. 

FORMULA    1.*- -TONIC     OR " CONDITION   POWDER "    FOR GRAZING ANIMALS 

INFESTED BY WORMS. 

Linseed meal 1 bushel 
Pea-nut meal   1 bushel 
Salt   4 pounds 
Anise seed 4 pounds 
Powdered sulphate of iron 1 pound 

Mix dry and give a horse or cow 1 pint daily after regular feed. 
Give a sheep or pig \ pint. 

FORMULA NO. 2. SALINE TONIC. 

Common salt _ 2 pounds 
Epsom salts _ _ _   1      " 
Copperas    _. _ J      " 
Powdered gentian root   \      " 
Corn meal or bran  50      " 

Directions:   Mix dry and feed once a day.    Dose for sheep J 
pound.    Horse and cow 1 pound. 

FORMULA NO.  3. FOR INTESTINAL WORMS. 

Common salt   1 pound 
Powdered worm-wood _ 2    " 
Powdered tansy  _ _ _......_ 2    " 
Pine tar  2    " 

Directions: Mix with 50 pounds of charred oats and give after 
regular morning feed. Dose for horse and cow 8 to 16 ounces; for 
sheep 4 to 8 ounces. 

*It is understood that any proportionate part of either of the following formulas may be 
made if desired. 
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FORMULA INO. 4. FOR LIVER FLUKES. 

Powdered oak bark 1 pound 
Powdered calamus root 1 
Powdered gentian root 1 
Powdered juniper berries   1 
Powdered sulphate of iron   J 
Powdered common salt 2 to 3 

Directions: Mix dry. For sheep, give a teaspoonful every second 
or third day. For other animals, see preceding table of compara- 
tive doses. 

FORMULA NO. 5. A GENERAL TONIC AFTER USING VERMICIDES. 

Sulphate of iron 4 ounces 
Crushed oats  20 quarts 
Roasted malt   ._.   20      " 
Powdered calamus root  2 pounds 

Directions: Mix dry. For sheep, divide into 100 doses. Other 
animals proportionately. 

Turpentine is one of the cheapest and most easily obtained ver- 
mifuges, and also of the most efficient. It is best administered dilu- 
ted with fresh milk—1 part turpentine to 8 parts milk for horse 
and cow, to 16 parts milk for sheep and dog. 

As general disinfectants for yards, pens and pastures there are 
few substances so valuable, inexpensive and easily obtainable as 
kainit or air-slaked lime. Where these are generously sprinkled 
upon suspected material, the eggs or young of the parasites are 
destroyed by the corroding action of these substances. In addition, 
they are valuable and commonly used fertilizers. Diluted sulphuric 
acid—4 parts acid to 96 parts water—also forms a cheap and very 
effective disinfectant, but sulphuric acid is somewhat dangerous to 
handle. In diluting it, always pour the acid very slowly into the 
water—never the reverse, and keep the eyes as far as possible from 
the liquid. 

The " Douglass Mixture " is very extensively used and favorably 
regarded as a disinfectant for poultry houses and vessels used for 
feeding and watering fowls.    It is composed as follows: 

FORMULA NO.  6. DOUGLASS MIXTURE. 

Sulphate of iron  1 pound 
Sulphuric acid   .. 1 gill 
Water    2 gallons 

Directions: Dissolve the sulplate of iron in hot water, add the 
sulphuric acid. Best when made and used fresh. Dose: one tea- 
spoonful to one quart of drinking water. Use ad libitum as a dis- 
infectant or wash. 
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FORMULA NO. 7. KEROSENE EMULSION. 

Hard soap _ _ J pound 
Kerosene _ _  2 gallons 
Water    1 gallon 

Directions: Boil the soap in the water until all dissolved. Re- 
move from fire and add the oil. Churn for ten minutes or spray 
back into the vessel until thoroughly emulsified. Dilute with nine 
parts of cold water to one of the emulsion before using. This is 
the best of all external remedies for lice, ticks and soft maggots. 

FORMULA NO.  8. CARBOLIC ACID EMULSION. 

Hard soap     1 pound 
Water 1 gallon 
Crude carbolic acid   1 quart 

Directions: Make into emulsion as directed for formula No. 6. 
Before using, dilute with 25 gallons of cold water. This is less effec- 
tive than formula No. 6, but is easier to prepare and safer to use 
upon tender skins. 

FORMULA NO. 9. KEROSENE OINTMENT. 

Lard or vaseline.. .. _  1 pound 
Sulphur (powdered)  2 ounces 
Kerosene oil   J pint 

Directions: Mix the lard and sulphur, then add the oil. Keep in 
a tightly closed can. Apply by rubbing. Formula No. 9 is chiefly 
valuable for killing lice on poultry and hogs. 

FORMULA NO. 10. POTASH SOAP. 

Potash lye (concentrated) 1 pound 
Fish oil or cotton-seed oil _ _ _ 3 pints 
Soft water   4 gallons 

Directions: Boil the lye in water until all is dissolved. Then add 
the oil and boil for two hours. Replace evaporated water with hot 
water from time to time. After boiling two hours remove from fire. 
When cold, the soap should be solid and may be cut with a knife. 
Use one pound of this soap to five gallons of hot water. Use upon 
animals infested with lice, fleas, etc., rub in with a stiff brush or 
with the hand. 

FORMULA NO.  11. TOBACCO DECOCTION. 

Tobacco stems or tobacco dust 1 pound 
Water _ _  3 gallons 

Directions: Place the tobacco in water and boil for one-half hour. 



108 N. C. AGRICULTURAL EXPERIMENT STATION.    1896. 

Remove from fire and let stand, covered, until cool. Use with- 
out dilution as a wash or spray. The liquid may be made when 
convenient, and stored away in bottles or casks, which must be 
tightly closed.    This is very effective against fleas. 

Formulas 8 and 11 may be effectively combined by using the to- 
bacco decoction instead of water in making formula No. 7. 

FORMULA NO. 12. MERCURIC OINTMENT. 

Oxide of mercury 1 part 
Vaseline or lard      9 parts 

Directions: Mix and rub. Yery effective for itch, mites, lice, and 
warble maggots, but should not be used where the animal may lick 
it, asit is poisonous. 

FORMULA NO. 13. AUSTRALIAN SHEEP DIP OR MANGE WASH. 

Tobacco stems (30 lbs.) or tobacco leaves 10 pounds 
Flowers of sulphur   10 pounds 
Water  _40 gallons 

Directions: Heat the tobacco in 8 or 10 gallons of water until it 
boils, then cover and let stand for 12 hours. Drain off liquid and 
repeat extracting process once or twice. Stir the sulphur in enough 
tobacco water to wet it, then add to the decoction. Dilute to 40 
gallons with hot water and use at a temperature of from 110° F. 
to 120° F. This is very effective for itch and mange mites, as well 
as all kinds of lice. It is cheap and easily prepared. The above 
quantity is sufficient for 100 large sheep. 

FORMULA NO.  14. GERMAN SHEEP DIP AND MANGE WASH. 

White arsenic      .1 pound 
Alum ...  _     ,.._ _12 pounds 
Water   25 gallons 

Directions: Boil the arsenic in sufficient water to dissolve it— 
about 5 gallons; boil the alum in sufficient water to dissolve it; 
mix the two solutions and dilute to 25 gallons. This acts more vig- 
orously if used at a temperature of about 110° F. The animal is 
plunged into this bath, except eyes and nose, for two minutes and 
the liquid rubbed in with hands, after which it is plunged into a 
bath of clear water and the fleece or hair squeezed to get rid of the 
first liquid. Before plunging hands into this bath anoint them 
with pure linseed oil, which will prevent blistering. This formula 
is the one generally used in Germany for scabby sheep. 

FORMULA NO.  15. CREOLIN SHEEP DIP. 

Creolin __    1 gallon 
Water _ 25 gallons 

Directions: Use as a dip, warm or cold. Animals must be re-dip- 
ped after seven days.    25 gallons will suffice for about 60 sheep. 
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FORMULA NO. 16. MANGE LINIMENT. 

Creolin 1 pint 
Alcohol __ __ 1 pint 
Soft soap _ 1 gallon 

Directions: Mix and rub into scabby spots. The creolin bath and 
liniment does not discolor wool or hair, and is not poisonous. 

FORMULA NO.  17. CARBON BISULPHIDE OINTMENT. 

Carbon bisulphide   1 ounce. 
Lard or vaseline     1 ounce. 

Directions: Mix thoroughly.    Used chiefly for bird lice. 

FORMULA NO. 18. TAR, SULPHUR AND KEROSENE. 

Pine tar    1 gallon. 
Kerosene, fish oil or crude carbolic acid 1 quart 
Sulphur  (powdered)   2 pounds 

Directions: Mix thoroughly. Use as salve for sores and to pro- 
tect animals from flies. For protective purposes fish oil is better 
than kerosene. 
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III.   ANIMALS AND THEIR PARASITES. 

1.   THE PARASITES OF CATTLE. 

A.—PARASITIC WORMS. 

MEASLE WORM OF CATTLE. OysticeTGUS bovis. 

Cysticercus bovis (see Fig. No. 1) is the larval, immature or encys- 
ted form of the unarmed tapeworm of humans—Taenia saginata. 

Measly beef is much less common than 
measly pork, but is by no means rare. The 
parts most commonly infested are the 
tongue, heart and muscles of the neck. See 
Fig. 1. The parasite occurs as very small 
yellowish or whitish nodules among the 
muscles, and infests, by preference, young 
stock. The worm obtains entrance to the 
animal by the latter drinking sewage pol- 
luted water, or eating herbage manured 
with human excrement. The symptoms 
of the presence of this parasite are, fever, 
quivering of the muscles, and sluggish- 
ness. The cysts or nodules can often be 
seen or felt on the underside of the ani- 
mal's tongue. 

Treatment:   Remove the animals to a 
clean yard or pasture and give to drink 
only pure water from a deep well.    In a 

Figure l.-Measie worm in mus- few  months—three to   four—the worms 
cles of cow-natural size. in ^ ^^ ^ ^ and ^  cygts become 

absorbed. After the infested animal is slaughtered the measle worm 
rarely lives longer than fifteen days. Besides the larvae of Taenia 
saginata, cattle are sometimes infested by the larvae of two other 
tape worms; these are T. marginata and T. echinococcus. These 
latter are rare and of no great importance. Both, in the mature 
state, are parasites of the dog. 

THE LIVER FLUKE.—Distoma hepatieum. 

The fluke worm is a trematode worm, hermaphroditic, flattish 
or leaf-like in form, f inch to 1J inch in length, and from i to J 
inch in width, pale brown in color (Fig. 2). This parasite, though 
so disastrous to sheep in Europe, is, so far, almost unknown among 
the flocks of the United States. It is, however, sometimes found 
in the livers and bileducts of cattle. A healthy fluke may pro- 
duce 250,000 eggs, which pass with the bile into the intestines and 
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finally out with the droppings. The eggs require moisture for 
their development, and if they fall upon dry ground, are likely 
to perish speedily. They are also easily destroyed by an acrid sub- 

n stance, such as lime, or even common salt. Hence, 
flukes are never found in salt water swamps. 

If the fluke eggs fall into fresh water ponds, 
ditches or wet ground, they soon hatch and the 
young larvae swim about until they find a species 
of snail, Lymnaeus truncatulus, into which they 
find their way and become its parasite. The larva 
must find such a host within 12 or 15 hours after 
it is hatched or it dies. After living for awhile 
in the body of the snail the fluke larva forms a 
cell and soon divides into a number of smaller 

Figure 2.-Liver fluke.forms, resembliug the young of the tadpole. This 
torm-naufrai fzeadultnew f°rm is called the cercaria larva (Fig. 3.) 

The cercarias soon bore their way out of the snail 
and attach themselves to blades of grass or water 
weeds. Here they form a case and lie dormant 
like the pupae of insects until they are eaten with 
the plant by some grazing animal. Once within 
the animal, the cercarias resume active life and 
proceed to bore their way through the intestines 
and connective tissue until they reach the animal's 
liver, where they mature and prodnce eggs as 
already described. Occasionally the parasite lo- 
cates in the lungs instead of the liver. 

Symptoms of infestation: The animal loses ap- 
petite, has a constant thirst, stops chewing cud, the 
hair falls off in patches and the creature becomes 
weak and emaciated, presenting a most wretched 

ure 3.-cercaria ofa-ppearance. Pregnant animals are almost certain 
sucker^0™' abdominal0 aDOrt, or if calf is born the mother is unable to 
sucker- ph\ throat; ^support it. The derangement of the functions of 

the liver, by the presence of this parasite, usually 
causes death within 3 or 4 months, but if the animal is able to live 
until the flukes have matured their eggs, the flukes then die a natu- 
ral death and the animal may recover in part, but seldom recover to 
usual health thereafter. 

Treatment: Drugs do little or no good except as to tonics, which, 
by increasing assimilation, may enable the animal to outlive the 
flukes.    The following preventive measures may be taken: 

1. Keep cattle away from swampy pastures or treat such pastures, 
spring and fall, with a generous application of kainit, air slaked 
lime, or common salt. 

2. Hunt out and destroy snails in wet pastures. 
3. Kill badly diseased animals, and burn or deeply bury the car- 

casses. Never allow dogs to eat infested flesh, for they will spread 
broadcast the eggs of the mature worm. 

v\r 
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4. Grazing animals should at all times have access to salt. 
5. Give the tonic or condition powder (Formula No. 1) described 

on page 105. 
Distoma lanceolotum, another liver fluke, is sometimes found with 

D. hepaticum, but one treatment will serve for both. 

THE STOMACH WORM—Amphiostoma conicum. 

This is also a trematode, conical or oval, 
\ inch in length, by i to 
It infests the first stom- 

Figure 4.—Stomach worm, in 
stomach of cow. At the ieft is 
a free specimen—natural size. 

reddish, from t to 
^2 inch in width, 
ach of the cow, sheep or goat (Fig. 4). 
Its life-history is very similar to that of 
the liver fluke, and it thrives best in wet 
lands. Only precautionary measures are 
of much value and these are the same as 
advised above. 

A THE STRANGLE ^\osM.Strongylus miorurus. 

This is a nematode worm, hair like, and 1 \ to 3 inches 
long. See Fig. 5. It infests the wind-pipe and lungs 
of grazing animals, especially young ones. It is most 
abundant during mid-summer. The nematodes do not 
require an alternate host, but proceed from the ani- 
mal to the ground and back again. 

Symptoms of infestation: difficult breathing; fits of 
coughing with expulsion of thick mucus from nostrils. 
If left to run its course it ends in death of animal in 3 
or 4 weeks. 

Treatment:—1. Give Condition Powder ISTo. 2 (see 
page 105). 

2. Confine animals in an air-tight house and fumi- 
gate for half-hour with equal parts pine tar, sulphur 
and turpentine, by mixing and adding a number of 
burning coals.    Renew coals as often as needed. 

THE CAECUM WORM.— Trichocephalus affinis. 

This is a nematode worm, from 1J to 3J inches long, 
and shaped like a drover's whip-lash. It infests the 

gi^worim^X large intestine or caecum of cattle, and more rarely 
-natural size*1'6 sneeP an(* goats. Like most nematodes, this worm has 

no alternate host, but passes as an egg from an infested 
animal to the ground and thence back with the herbage eaten. 
Moist land is required for conserving the eggs until they are taken 
up by some animal. The symptoms of infestation are obscure. The 
damage is not generally very great except when the parasites are 
unusually abundant. 

Treatment: Tonics, (Formula No. 1) and any convenient vermi- 
fuge with disinfection of pasture by means of kainit or lime. 
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Pig. 6—Ox-Warble or Heel Fly. Line 
shows exact size. 

THE LARGE ROUND WORM OF CALF. AsCdris Vltuli. 

This is a nematode worm from | inch 
to li inch long, of a roseate or pinkish 
color. It infests the small intestine and 
stomach of young cattle, often causing 
severe inflammation and death of the 
host. As much as 15 quarts of these 
worms have been found in a single ani- 
mal. The parasite gains access to its 
host similar to the caecum worm. 

Treatment: An active vermifuge at 
night followed by a purge in the morn- 
ing.    See table, page 105. 

B.—INSECT PARASITES OF CATTLE. 

THE   OX-WARBLE,    BOT,    OR   HEEL   FLY.  
Hyjpoderma lineata. 

The warble or bot-fly, belongs to the 
Diptera. It is a hairy, black 
fly, about J inch long with 4 
white lines down the upper 
side of the thorax or chest 
(Fig. 6.) The life history of 
this insect has been recently 
worked out by Drs. Cooper 
Curtice and C. V. Riley, of 
the U. S. Dept. of Agricul- 
ture. The female fly appears 
about the time cattle begin 
to shed their coats. She lays 
her eggs on the fore legs, 

3t. sides, belly and near the heels 
c. puparium « e, d, opening at end of maggot.   Lines of   the   host.      The   eg^S    are 
show exact size, T       -,   ,      n A , P,°. glued to hairs. At this sea- 
son cattle are almost continually licking themselves or rubbing 
against objects to cause the old coat to fall more rapidly. When 
hairs having eggs attached are thus licked, many of them are taken 
into the mouth. The saliva quickly dissolves the shell of the egg, 
and the previously completely-formed, spiny larvae is set at liberty 
in the mouth. It soon finds its way down the gullet and bores 
through its walls and wanders about in the tissues until some few 
find themselves on the back of the host, where they form the well- 
known warbles or swellings (Fig. 7.) In these swellings the larva 
matures and eventually bores its way out and falls to the ground. 
In the ground it assumes the dormant pupa state from which the 
mature fly issues in about four weeks. The period from the depo- 
sition of the egg to the escape of the maggot from the tumor is 
about 9 or 10 months. During its wanderings through the tissues 
of the host it produces much inflamation, causing the animal to 
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lose flesh. During its later stages of progress it causes greenish, 
slimy discoloration of the flesh, which butchers call "licked beef." 
Finally, in its exit, it punctures the skin, producing the holes which 
tannerscall " warbles." 

The direct and indirect losses which this fly annually causes are 
enormous. A Chicago newspaper in 1889, made an investigation 
of the amount of damage caused by this fly to the cattle marketed 
at Chicago alone during that year. The result of the estimate 
reached the enormous sum of $3,337,565. For the whole country 
the loss must have been at least twenty times as much. 

Treatment: The simplest and most satisfactory remedy is to lance 
the tumors during January or February, squeeze the maggot out 
and kill it, then rub wounds with the carbolated vaseline of the 
drug store. During the season of shedding their coats, examine 
cattle daily, and when the eggs are seen, as they easily may, rub 
the spots with a cloth moistened with pure kerosene. If animals 
cannot be examined daily, the forelegs, sides, belly and root of tail 
should be smeared once a week with a mixture of pine tar, kero- 
sene, and sulphur—Formula 18. 

THE HORN FLY—Hcematobia serrata. 

The horn-fly, Hsematobia serrata, is one of the worst insect pests 
of cattle. It has spread all over the Atlantic States from a single 
center near Philadelphia, in 1887. This is a well known pest of 
Southern Europe, and will probably prove more hurtful to the South- 
ern States than to those having a colder climate. 

The fly is about one half the size of the ordinary house-fly, which 
it otherwise much resembles, but is more hairy (Fig. 8). 

These flies settle on the coat of 
the animal in some place where they 
cannot be reached by the tail or 
tongue, and there they bite and 
suck the blood, often in such vast 
numbers that the animals are rap- 
idly depleted in flesh. Milch cows, 
especially thin-skinned Jerseys, 
suffer cruelly, and often fall off 
one-half or more in milk. The in- 
sect does not seem to trouble horses 
or other animals. 

This fly lays its eggs in the fresh 
droppings of cows, and these hatch 
into tiny whitish maggots, which 
live in the dung three or four days. 
They then burrow a half inch or 
so into the ground beneath the ma- 
nure, and remain quiet for about 
five days, at the end of which they 

g. 8.-The horn fly. (The short line shows emerge as winged flies. The num- 
exact size.) Der 0f generations in a season will 
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depend upon  its length.    In the South there may be twelve or 
fifteen. 

This fly has a habit of settling around the base of the cow's horns, 
which has led to many absurd stories about its eating the horn 
(Fig. 9.) The fly has no jaws. It can pierce with its lance, and 
suck with its proboscis, but never injures parts except where blood 

may be found. It settles upon the 
horns to rest, as the cow cannot eas- 
ily dislodge them from that place. 
When seeking food, it settles, by 
preference, between the shoulders, 
along the belly and udder. Also, 
along the escutcheon, and at the 
base of tail. 

Treatment: Remove all fresh 
droppings as soon as possible from 
stable, and mix with kainit. In 
pastures it will pay to send a man 
through every two days and scatter 
the droppings so they will dry out 
quickly. The eggs cannot hatch 
without moisture. Or sprinkle 
kerosene oil or emulsion on all fresh 
droppings. Fresh powdered lime 
will do as well, but lime decompo- 
ses the nitrogenous materials, and 
causes the loss of the most valuable 
part of the manure. 

As preventive measures, rub the 
parts where the flies most congre- 
gate with axle grease, or tallow, to 
which has been added a little crude 

carbolic acid. The Formula 18 may be rubbed on these parts with 
good results. This will drive the flies away, but the application 
must be renewed once a week. 

Fig. 9.—Cluster of horn flies, at base of horn, 

THE GAD FLIES. 

Several species of gad flies attack cattle, but to a less degree than 
horses. These will be described in the chapter dealing with para- 
sites of horses. It may be said, however, that we do not have the 
European gad fly of the ox in this country. 

THE   CATTLE   TICK. BoOfihUuS hovis. 

The cattle tick is a giant mite—a member of the sub-class Araeh- 
nida, and is not hexapod, although, according to our definition, it 
is a true insect. This is a strictly southern and originally tropical 
insect. It is annually extirpated by frost in the country north of 
the Potomac and Ohio Rivers. The U. S. Department of Agricul- 
ture designates as the infected territory, all the region lying south 
and east of a line beginning at the Atlantic ocean and following the 
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southern boundary of Maryland along the piedmont border of Vir- 
ginia to North Carolina, thence along the Blue Ridge to the S. W. 
corner of the State, thence westward to Kansas and southward to 
Pecos county, Texas, on the Rio Grande. This district includes the 
whole of North Carolina east of the Blue Ridge, but it is doubtful 
if the tick can withstand the average winter temperature of our 
piedmont counties. The direct damage which this insect causes is 
small. Although it sucks the blood of the host, it is not so annoy- 
ing or depleting as the gad flies. It is, however, now known that 
this tick is the chief or only agent in spreading Texas Fever or 
" Red-water" in cattle. This is a bacterial disease, characterized 
by the rapid and extensive destruction of the red corpusceles of the 
blood by a microbe which obtains entrance into the veins or arteries. 
This tick, by biting and sucking the blood of diseased cattle, conveys 
the disease to their own young, and these again carry it to other 
cattle. The disease, however, seems to be rarely or never fatal to 
native stock in the permanently infected region, yet it exists in their 
blood, and has been conveyed artificially, by innoculation, from ap- 
parently healthy southern cattle to healthy northern stock. Mature 
cattle brought from the northern states into the permanently in- 
fected region, are almost certain to contract the disease, if allowed 
free range. Young stock, under the same circumstances, seem to 
become immune, or as it is said, acclimated after a few months. 
When southern cattle, infested by these ticks, are carried North 
beyond the permanently infected region, the ticks, as they mature, 
drop off and lay their eggs in the soil of pastures, or litter of cars 
or yards, where the young mites hatch out in from eighteen to 
twenty four days. These mites inherit the germs of Texas Fever, 
and when they find their way upon other stock, in biting these 
latter, they convey the germs of the disease, which, in from two to 
three weeks, develop into Texas Fever. 

Treatment: To keep animals permanently free from mites, where 
these abound, will prove a heavy task. The most successful treat- 
ment is the tar-sulphur-oil ointment (Formula 18) carefully and thor- 
oughly rubbed on the animal, especially on the escutcheon, flanks, 
root of tail, and inside of the legs. The treatment will have to be 
repeated once or twice a week, according to the weather and other 
circumstances. It is impracticable to free a permanently infested 
pasture of these vermin. Where it is desired to ship cattle north- 
ward beyond the infected boundary, the animals may be washed 
with any of the washes for which formulas are given in this work. 
The wash should, in any case, be used as hot as it can be borne, and 
must be repeated after seven days. Even then some of the ticks 
may fail to be destroyed and must be picked off by hand. These 
mites do not seem to infest animals other than cattle. 
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BODY LICB.- 

( Scematopinus eurystemus. 
I ITwmatopinus tenuirostris. 
{ Trichodectes scalaris. 

Cattle, especially those kept in close confine- 
ment or in a filthy stable, are apt to become in- 
fested by two genera of wingless body lice. 
The larger and more common one is Hcemotopi- 
nus, which is a yellowish gray, about J- inch long. 
Trichodectes is nearly white, with reddish spots 
and bands across the abdomen. It is only about 
TV inch in length. All three species of lice are 
to be looked for at base of tail, the inside of 
the legs, and where dirt tends naturally to ac- 
cumulate. 

Treatment: Spray or wash the infested ani- 
mals with the kerosene emulsion or any of the 
dips formulated heretofore. Then smear the 
parts most attacked with Formula 17 or 18. 
Clean and ventilate the stable. 

MANGE AND ITCH MITES.—Symbiotes psoroptes, 
and various species. 

Figure 10.—Body Louse. l 

Female magnified i'O dia- 
meters' The common mange or itch mite of cattle is 
Psoroptes communis, var. bovis. This is of microscopic size. As 
seen under the microscope it is nearly oval, with 8 legs terminating 
in hooked bristles or suckers. This mite does not burrow under 
the skin but punctures it and injects a poison which causes matter 
to exude, which forms a crust or scab under which the mites live. 
The disease is more commonly seen on horses than on cattle, but is 
by no means rare on the latter. Each species of animal appears to 
have a special variety of this mite. Symbiotes communis, var. bovis 
is a smaller insect than the preceding, but otherwise very much like 
it. Like that genus, it too lives in colonies under scabs, on the sur- 
face of the skin.    It is most common on the horse and cow. 

In every case the mangy animal has received the eggs or bodies 
of the mange mite from some other animal. There can be no mange 
without the presence of these mites, and the mites are never spon- 
taneously generated, as many think. The usual way in which 
healthy animals get the mange is by rubbing against mangy animals, 
or against objects which had served mangy animals as a scratcher. 
Another very common way with horses, is the use of currycombs 
or brushes or harness previously used upon mangy horses. The 
disease may be communicated to men who handle mangy animals. 

The chief symptom of itch is the tendency of the animal to rub 
and bite the scabby parts. 

Treatment: The use of the arsenical dip (Formula 14) is espe- 
cially recommended for cattle.    The liniment (Formula 15) is also 
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recommended for softening old and hard scabs in chronic cases. 
The kerosene and carbolic emulsions will give good results, if used 
hot and well rubbed into the scab. Posts and other objects against 
which cattle rub themselves, should be frequently washed with pure 
kerosene oil. 

2.   THE PARASITES OF THE HORSE, MULE, AND ASS. 

A.    PARASITIC WORMS. 

This 
is from 

TAPE WORM—Taenia perfoliata. 

is a cestode worm, flattish and somewhat boot-shaped. It 
1 \ to 2J inches long and J to i inch wide (Fig. 11). It in- 
fests the large intestine of horse and mule, and sometimes 
occur in prodigious numbers. The tape worms are sup- 
posed to require an alternate or larval host, but the alter- 
nate host of this worm is not known. The symptoms of in- 
festation are obscure. The animal has colic, becomes ema- 
ciated, staring coat and is generally " out of condition." 

Treatment: A vermifuge, such as turpentine at night, 
followed by a purge in the morning. Burn or compost 
the evacuations with quick lime. 

PIN WORMS—Taenia mamillana and T plicata. 

These two cestodes are more or less common in the in- 
testines of horses and mules.    T. mamillana is from f inch 
to 1 i inch long, pointed at the head and truncate or blunt 

j at the tail.    T plicata is from 1 inch to 4 inches long and 
Tape worm shaped like T mamillana. 

Treatment similar to 1. perjohata. —nat'l size. 

LARGE   HEADED  THREAD WORM—AsGOVis megoloGepTldluS. 

This is a nematode worm, thread-like, from 6 inches to 
12 inches long, yellowish. It is rather common, infesting 
the small intestine of the horse and mule. Like other nem- 
atodes, this worm passes from an infested animal to the 
ground and back again. It is probably usually taken up 
with polluted or stagnant water. 

Symptoms: colic, diarrhoea, indigestion. 
Treatment: A strong vermifuge, such as arsenic, turpen- 

tine or tartar emetic, 3 doses at intervals of four hours 
during the day, followed by a purge next morning. Burn 
the evacuations or compost with lime. 

MAW WORM—Oxyuris curvula. 

This is a nematode worm from 1J to 2J inches long, taper- 
Ma^

ig^~ ing to the tail, with head end curved like a walking cane 
—natural    (Fig. 12).    It infests the horse and mule, and its action is 

similar to Ascaris.    Treatment the same as Ascaris. 
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,vq 

PALISADE WORM—Sclerostoma eqidnum. 

& This is a nematode worm, brownish, rigid, 
1 inch to 1\ inch long. It infests the large 
intestine and pancreas often in vast numbers, 
and is rather of common occurrence. The 
method of infestation influence on the host 
and treatment are all similar to Ascaris above. 

The strangle worm, Strongylus micrurus 
also infests the horse and mule. See article 
in chapter on cattle. 

L '■! B.—-INSECT PARASITES. 

THE BOT FLY OF THE HORSE. GastrOJpMluS equl. 

This is the common stomach bot of the 
horse. It is about the size and shape of the 
Italian honey bee, but is more woolly. It is 
yellowish toward the head but reddish be- 
hind. The insects appear about June 1st, 
and they may be seen until after October 1st. 
The female lays her eggs chiefly on the tail, 
mane, and fore legs of horses, being the well 
known "nits" of stable-men. These eggs 

hatch in four or five days, and the maggots, by 
crawling over the skin produce itching, which 
causes the horse to lick the parts it can 
reach, thus taking the maggots into the 
mouth. From the mouth they find their way 
to the stomach and fasten themselves, by 
the means of suckers, to the inner wall and 

, absorb its iuices.    They remain in the stom- Fig. 13.—Palisade worm.   A,      ,    p ,  J   ,  _, „ ,/ -i^, £   ni male: B, female; a, annus; b, ach tor about 10 months. When lull grown 
mouth-magnined3diameters.themaggots  let  gQ   their   hoM   and   pasg off 

through the intestines. Once on the ground they crawl into some 
hiding place and there assume the dormant pupal state from which, 
after about 30 days, the mature fly issues, and at once proceeds to 
lay eggs for another brood. The number of bots in the stomach 
at one time may vary from 50 to 500 or more, but rarely exceeds 
100. • The symptoms of infestation are very obscure. Horses in 
good health and well fed seem not to mind them, but by eating a 
little more than they otherwise would, furnish enough food for 
themselves and the bots. 

Treatment: Prevention by watching for the "nits" and sponging the 
parts with kerosene or crude carbolic acid. The hot arsenical liquid 
(Formula 14) is recommended. To dislodge the bots from the stom- 
ach, i ounce of powdered Bryonia root in f pint of water has been 
found successful in some cases, but is not a specific. Strong acrid med- 
icines should not be used, as they would do more harm than good. 
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THE HORSE WARBLE FLY.—Hypoderma, species. 

Horses allowed to run at pasture during summer months often 
show the characteristic warble tumors in the fall. The fly which 
causes them seems more especially common in piedmont and moun- 
tain districts. The mature insect has not been captured, and its species 
is not certainly known. It may be the same species, or a variety 
of the species, which infests cattle, namely Hypoderma lineata. 
(See article on cattle.) 

Treatment: The same as recommended for the cattle warble fly. 

LARGE HEADED LOUSE—Haematopinus macrocephalus. 

The horse, mule and ass are subject to the 
same species of lice, which are of two species. 
The larger louse is named Haematopinus 
macrocephalus. It is about J inch long, 
gray or yellowish, with a long narrow head. 
It is not uncommon on badly cared-for horses 
and mules. Other and different species of 

"^ this genus infest cows, hogs and other ani- 
mals.    (See Fig. 14.) 

Treatment: Kerosene or carbolic emulsion, 
followed by proper use of brush and comb. 

SMALL HAIRY LOUSE—Trichodectes pilosus. 

The small hairy louse of the horse and 
mule is about TS inch long, yellow with 
brown head. 

Treatment: Same as for the larger louse. 

MANGE OR ITCH MITES—Sarcoptes and 
Symbiotes. 

Fig. 14.—Large-headed louse, 
—female. Magnified 20 diame- 
ters. 

The horse, mule and ass are subject to 
varieties of the same species of burrowing 

and scab mites which infest cattle, and to a greater 
degree. 

Treatment: Same as for cattle itch and mange 
mites. Brushes, combs and harness used on mangy 
horses should not be used on healthy horses until 
they have been cleansed and disinfected. Boiling 
water for five minutes will effectually destroy the 
mites, or a solution of corrosive sublimate—two 
parts to 1,000 part water. Washing with whale oil, 
soap and water, as hot as can be borne, will destroy 
the mature mites, if the scabs are broken, but will 
not kill the eggs. To make sure, the washing 

Fig. ]5.-Mange mite should be repeated in seven days. In the mean 
-maie. Magnified ioo time the harness or tools should be kept in a warm 

room, and not used. 
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THE   BLACK   GAD   FLY- ■Tabanus atratus. 

This is one of the largest of Diptera. It measures about half-inch 
long and nearly two inches across wings. 

It chiefly frequents damp woods in summer and fall. Aloug 
roads passing through woods it often pursues animals, more espe- 
cially horses, for miles, biting the withers and flanks severely. It 
has a powerful lance and poison glands, and its bite causes small 

tumors to form. It can out- 
strip the fastest horse, and 
hence takes toll of every one 
passing. The larva lives in 
moist soil and does some 
good by feeding upon other 
insects. This fly also attacks 
cattle. Only the female is 
noxious. The male feeds ex- 
clusively upon the nectar of 
flowers. 

Treatment: From the na- 
ture of the case, remedial 
measures are difficult to ap- 
ply, as damp woods are com- 
mon and too useful to be dis- 
pensed with. Smearing the 
withers, back, and other 
parts which a horse cannot 
reach with the mouth or tail, 
using a mixture of one gallon 
of pine tar,t wo gallons of fish, 
cotton-seed, crude petro- 
ieum, or one quart kerosene 

/or crude carbolic acid, and 
1 \ two pounds of powdered sul- 
\ phur will help to keep the 

ilies away. As the flies are 
active only during the hotter 
part of the day in localities 
where they abound, it will 

be well to keep horses stabled, or at least removed from low or 
wooded pastures from noon till five p. M. 

Figure 16.—Itch mite, 
ameters. 

Female.   Magnified 100 di- 

THE   WHITE-LINED   GAD   YLY—TobariUS Uneola. 

This fly is less than half the size of the black gad fly. It has a 
white line down the back, whence its specific name. This fly, though 
less savage than the black gad, is more numerous, and probably as 
a whole causes more damage. It attacks, by preference, the legs 
and belly. It is even more addicted to wet, shady places than the 
black gad, and is rarely troublesome upon dry upland pastures. Its 
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larva is not well known, but appears to be aquatic, swimming in the 
water of stagnant pools and feeding upon the larvae of mosquitoes 
and other aquatic insects. 

Treatment: Same as recommended for the black gad fly. There 
are altogether nearly 100 species of gad flies in this country. The 
different species attack different species of grazing animals. The 
European gad fly of the ox, Tabanus hovinus, does not occur in the 
United States, but will probably be eventually introduced. 

THE GOLDEN-EYED EAR FLIES—Chrysops niger, and C. mttatus. 

The ear flies are about two-thirds the size of ordinary house flies. 
They have green and yellow banded wings and yellow eyes. These 
flies attack, by preference, the ears and eyes of different animals. 
Another species hovers about the faces of men, and at every oppor- 
tunity darts into the eyes. The larva? of these flies are predacious 
and do much good. One species, Chrysops occulata, is an inveterate 
enemy of plant lice. 

Remedies: Smear the ears and region around the eyes with the 
mixture recommended for gad flies (Formula No. 18). Nervous or 
thin-skinned horses should have their ears protected with a net. 

THE STABLE FLY.—Stomoxys calcitrans. 

The stable fly resembles the common house fly in size and color. 
It is a most obstinate and inveterate pest in stables where horses are 
kept. It is most common in late summer and autumn. It attacks, 
by preference, the legs. The larvae live in fresh droppings of the 
horse. This fly, in stormy weather, enters houses and attacks hu- 
mans ; it also attacks cattle. This and the other biting flies have 
been accused of spreading anthrax, glanders and other similar dis- 
eases, by carrying the germs on their lancets from a sick animal to 
healthy ones. 

Treatme?it: Smear the legs with the ointment (Formula 18) as for 
other biting flies. In stables, remove droppings daily and mix with 
kainit. Keep the stables darkened during the hotter part of the day. 
Keep fowls in stables, where they will eat the maggots. 

SCREW WORM OR BLOW FLY.— Campsomyia macellaria. 

This fly is about ys larger than the common house fly. It is, when 
fully developed, a bright green color with three black lines length- 
wise on the upper surface of the chest or thorax. The eyes are 
red. The larvae of this fly are a little less than one inch long, white 
cylindrical, bristly in rings and footless. The dormant pupa state 
is passed in the ground. 

This fly is one of the most terrible pests that afflict horses, cattle, 
sheep and other animals in the far South. It is occasionally noticed 
in North Carolina in early autumn, but so far it has not done much 
damage. The insect is of tropical origin and, like the cotton cater- 
pillar, does not live through the winter in as cold climate as ours. 
The insect lives on dead animals, like the blow flies, but the female 
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often lays her eggs on sores on the bodies of grazing animals, and 
even in the wool of sickly sheep, also in the natural openings of the 
body when these become" foul. In these cases the maggots eat their 
way within the body, often reaching the brain or some other vital 
part, causing the death of the animal. Losses from this cause are 
very severe in the Gulf States. 

Treatment: Smear sores with Formula 18, recommended for other 
noxious flies. If the worms are found in the ears or other openings, 
inject a little turpentine or crude carbolic acid, and wash them out 
with warm water after a few minutes. Then bandage or otherwise 
dress the part with the tar ointment. As these maggots multiply 
in dead animal matter, dead animals should be at once buried at 
least 3 feet deep, to prevent the female fly from depositing her eggs. 

3. THE PARASITES OF THE SHEEP AND GOAT. 

A.    PARASITIC WORMS, 

BROAD TAPE WORM—Taenia expansa. 

This tape worm has been known to exceed 100 feet in length, but 
does not usually grow beyond 20 feet in length (Fig. 17). It is the 
most common tape worm of the sheep and goat. It usually infests 
the small intestine of yearling lambs, and often completely fills this, 
causing colic, diarrhoea, emaciation, and speedy death. The entire 
crop of lambs of large flocks have been swept away by this parasite. 
The larval form and alternate host of this tape worm is not known. 
The symptoms of infestation are given above, but these might be 
caused by other diseases. The presence of egg-bearing segments in 
the droppings is the only certain proof. 

Treatment: Vermifuges and purges, followed by destruction of 
evacuations, keeping young sheep on dry pastures on which sheep 
have not fed for at least three or four months. Disinfection of pens, 
lots and pastures with kainit or air-slaked lime. 

Various other tape worms may infest sheep, but are of compara- 
tively little importance. The treatment for all is same as above given. 

THE GID WORM—Camurus cerebralis. 

The gid worm is the larval or encysted form of the tape worm of 
the dog—Taenia cwnurus. It infests the surface layers of the brain 
and spinal marrow of the sheep and goat, and more rarely cattle. 
It occurs in the form of nodules, varying in size from a grain of 
wheat to a hen's egg, but more commonly of the size of a hickory 
nut. The pressure these nodules exert on the brain or spinal mar- 
row often causes the nervous diseases, popularly called turn-sick, 
gid, staggers, &c. 

Dogs infested by the tape worm, Taenia ccenurus, scatter the eggs 
of this worm broadcast in pastures, roads and lots where sheep 
graze or pass. These eggs are washed upon the stems and roots of 
grasses by rains and taken into the stomach of the sheep while 
grazing.    Here they soon develop into larvae which bore their way 
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through the tissues or are carried by the blood currents until they 
reach the brain and spinal marrow.    Those which fail to reach these 
parts soon die and are absorbed and cast out of the system. It 

usually takes 15 days from the 
entrance of the egg into the 
stomach until the larva begin 
to form their cysts or cells in 
the brain and spinal marrow, 
and the animal begins to show 
the symptoms. 

The symptoms of infestation 
are the well known actions of 
the sheep—turning round and 
round as on a pivot—inability 
to walk straight, soon followed 
by loss of appetite, emaciation 
and death. 

Treatment: Once in the brain 
or spinal marrow, no medicine 
can avail, and usually the best 
plan is to send the animal to the 
butcher'at once, as the edibility 
of its flesh is not injured. If a 
valuable animal shows symp- 
toms by which an expert can 
locate the position of the cyst, 
the skull may be trephined and 
the cvst punctured and emptied 
by means of an instrument made 
for that purpose, but the cost of 
such treatment will usually ex- 
ceed the value of the sheep, and 
if allowed to struggle with the 
parasite for even a short period, 
the sheep becomes worthless for 
mutton. 

It is in connection with these 
parasites that the dog does its 
greatest damage to the sheep 
raiser. The following preven- 
tive measures are important: 

1. Get rid of all dogs found 
prowling in sheep pastures. 

2. If dogs must be kept near sheep, see that they are treated for 
tape worms at least twice a year. For treatment, see chapter on 
the dog. 

3. Never allow dogs to eat the head, spinal marrow, or any other 
part of an infected animal, unless the parts have been thoroughly 
cooked. 

Fig. 17.—Broad tape worm—natural size. 
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4. Use air-slaked lime and kainit freely upon sheep lots and 
pastures. 

THE BLADDER WORM.—Cysticercus tenuicollis. 

This is the larvae or encysted form of Taenia marginata, another 
of the common tape worms of the dog. It produces the objects 
called water-bladders or water-balls. These translucent bladders or 
balls are the cysts of the worm, and are most commonly found in 
the liver and connective tissue which joins and suspends the differ- 
ent internal organs of the infested animal. They are from % to 
1% inch in diamater. This parasite obtains entrance to the body 
of its host in precisely the same way as the gid worm C. cerebralis, 
and the treatment is the same. The symptoms of infestation are 
different and less observable, as the parasite does not infest the 
nerve centers. When present in any considerable numbers it is apt 
to cause inflammation of the liver and death of the animal. The 
uncooked offal of slaughtered animals should never be fed to dogs 
or pigs. See chapter on the dog for description of Taenia margi- 
nata. 

Treatment must be wholly preventive.    See under gid worm. 

LIVER FLUKE.—Distoma hepaticum. 

The fluke worm is, in Europe, the terror of the sheep-grower, but 
in the United States is only occasionally found in sheep. With us 
it is more common in cattle, and has therefore been treated of un- 
der that heading. Where it infests sheep, as it sometimes does in 
the Southern States, the treatment must be similar to that advised 
for cattle, modified to suit the smaller animal (Fig. 2). 

STOMACH THREAD WORM.—Strongylus contortus. 

This is a nematode worm, found very abundantly in the fourth 
stomach of the sheep and goat. It is usually reddish in color, on 
account of being gorged with the blood it has sucked from the walls 
of the stomach, but when fasted it shows its natural and proper color, 
which is white. Like other nematodes, this worm does not require 
an alternate host, but passes from the animal to the ground as an 
egg and back again, or to some other animal. The symptoms of 
infestation are similar to those caused by other stomach and intes- 
tine worms. 

Treatment: Dr. Theo. Smith, of the U. S. Department of Agri- 
culture, recommends that 2 to 4 ounces of a mixture of turpentine 
1 part, and sweet milk 16 parts, be given. Shake the bottle well 
before administering. Dr. J. H. Detmers recommends a dose of 1 
to 2 fluid ounces of a solution of tartar emetic—1 ounce in 3 pints 
of water to be given to each animal. Picrate of potash has been 
found verv efficient. 
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SMALL LUNG WORM.—Strongylus rufesoens. 

This is a nematode or thread worm, reddish in color and from % 
toiy2 inch in length. It infests the lungs and bronchi, and its pres- 
ence often causes inflammatory pneumonia. The symptoms of in- 
festation are: a hard cough, during which worms or their eggs are 
coughed up; fever and the usual signs of inflammation. When the 
disease becomes pneumonia death is sure and rapid. 

Treatment: Fumigate with pine tar, sulphur and turpentine as 
recommended for strangle worm, Strongylus micrurus in calves. 
See p- 112. Lambs should not be allowed to run with older sheep, 
or upon pastures upon which older sheep have grazed inside of 
4 months. Use kainit or lime freely as a top dressing for lamb 
pastures and yards. 

LARGE LUNG WORM.—Strongylus filar'ia. 

This also is a nematode, closely related to the above. It is the 
largest of the lung worms, but according to competent authorities, 
is less common than S. rufescens. Symptoms and treatment same as 
for S. refescens.    See figure 5. 

YELLOW THREAD WORM.— TJncinaria cernua. 

This is a nematode worm, from y2 to 1 inch in length, yellowish 
or red, rigid, tapering to both ends. This parasite is not uncom- 
mon in the small intestines of the sheep or goat. Yery little is 
known of its life history, but it is probably very similar to that of 
Strongylus eontortus.   The symptoms and treatment are also similar. 

TUMOR WORM.— (Esophagostoma columbiana. 

This is a nematode worm, from y2 to 2/z inch long, found by Dr. 
C. Curtice, of the U. S. Department Agriculture, inhabiting small 
tumors or swellings on the inner surface of the large intestines of 
the sheep. It seems confined at present to sheep bred in the South- 
ern States, and Dr. D. E. Salmon, Chief of the Bureau of Animal 
Industry of the Department of Agriculture, regards it as the chief 
obstacle to successful sheep growing in the South. This parasite 
does not require an alternate host, but like other nematodes passes 
to the ground from an infested animal and back again. Moist land 
favors its increase. 

Treatment: Must be wholly preventive. Dry pastures, or pas- 
tures frequently changed and disinfected with kainit or air-slaked 
lime will give best results. Lambs should be kept by themselves 
upon dry pastures, upon which older sheep have not grazed for 
3 or 4 months. All the different species of parasitic worms 
which infest sheep, attack by preference lambs, and when these run 
with older sheep they usually secure the whole list of parasites be- 
fore they are 6 months old. These parasites, when they do not kill 
the animal quickly, stunt it, and thus the hope of profit is destroyed 
and the lamb grows into a sheep not worth its keep. 
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B.—INSECT PARASITES. 

THE BOT FLY OF THE SHEEP. (EstTUS OVIS. 

The bot fly of the sheep produces what is called " grub in the 
head," the chief symptom of which is a constant discharge of thick 
or thin mucus, from one or both nostrils, with sneezing. In badly 
affected cases, the sheep walk with head held low and lift the limbs 
as if affected with " string-halt." This bot fly is somewhat larger 
than a house fly, and brownish in color. It is easily seen and cap- 
tured arouud sheep pens, as it is quite sluggish. Only the females 
trouble sheep. Instead of laying egg the fly produces her young 
alive and deposits them in the nostrils of the sheep. The maggots 
soon crawl up into the nose passages and frontal cavities of the 
head. Here they attach themselves and absorb nourishment from 
the membranes, and by their presence cause the irritation which 
produces the sneezing and discharge from nose. The maggots live 
in the head for about ten months. When mature they let go their 
hold on the membranes and, descending the nose passages, are 
sneezed out. Once on the ground they burrow about one inch be- 
neath the surface and transform to the pupa state, in which they 
remain for from 30 to 50 days, according to the season. The fly 
then comes forth and is soon ready to produce maggots, as before 
described. The fly may be seen in North Carolina every month 
except December and January. 

Remedy: The damage caused by this fly and its maggots is not 
very great. It will not pay to attempt any expensive treatment. 
All treatments should be preventive, as once in the sinuses or cavi- 
ties of the head, the maggots cannot easily be dislodged. Usually 
trephining or opening the skull is necessary to extract them. This 
can be done only by a professional surgeon, and will not pay except 
possibly in the case of extremely valuable animals. The best pre- 
ventive measures are as follows: 

1st. Thorough spraying of sheep pens with kerosene emulsion or 
pure kerosene, which should be done monthly from February 1st to 
November 1st. 

2d. Daubing the nose of sheep with the following mixture: Pine 
tar 2 parts; fish or cotton-seed oil, 1 part; powdered sulphur 1 part, 
Pub well into the nostrils. Another plan is to put rock salt into 
covered troughs with round holes about 3 inches in diameter bored 
in cover; smear this cover thickly with the above compound. The 
sheep must have free access to the trough at all times. Better 
results will be had by combining both methods, as the repellant 
compound on the trough does not get far enough into the nostrils. 
The ointment must be kept in the nostrils the entire grazing season. 
Sheep may also be treated to fumigation once a month. See for- 
mula and method in treating of worm diseases of cattle. When 
sheep seem badly infested the most profitable way to treat them 
is to send them to the butcher, before the flesh is affected. Treat- 
ment is too expensive while animals must be sold at prevailing 
market prices. 
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SCREW WORM—Compsomyia macellaria. 

The screw worm, already treated in the chapter on cattle, attacks 
sheep also.    The treatment must be similar to that advised for cattle. 

SHEEP-TICK—Melophagus ovinus. 

The sheep-tick is really a degraded and wingless member of the 
order Diptera, and therefore a true fly (Fig. 18). It is rather com- 
mon where sheep are crowded in the pen. The fly is about one- 
sixth inch long and resembles a true tick more than it does a fly. 
It has a comparatively large abdomen, which is red when filled 
with blood, as it usually is. Having no wings, these insects do not 
quit the body of their host, except when the sheep are so crowded 

that the ticks can crawl from one to another. 
The female brings forth her young, not in the egg 

1 i Mmk m or ma&»°t state, as most flies do, but in the pupal 
state. The "ticks" are most abundant in spring 
and summer. They are especially injurious to 
lambs just after the older sheep have been sheared. 

Treatment: Use any of the sheep dips formu- 
lated in this Bulletin, or the kerosene or carbolic 
emulsions. Owing to the fact that insects are 
difficult to kill in the pupa state, the sheep should 
be redipped after 15 days.   The best time to dip is Figure 18.—Sheep tick. .       .       rr J ■,-,-, ,        T    

r    i 
The hair line shows the m the tall, but sheep   should always be dipped 

for this and mange insects immediately after 
shearing. Unless this is done these pests, which love warmth, will 
quit the bodies of the sheared sheep and crowd upon the unshorn 
lambs, where they will do much more damage than they would have 
done upon the older sheep. When sheep are added to the flock from 
outside, these sheep should be thoroughly dipped, lest they intro- 
duce ticks or itch mites. 

THE RED-HEAD SHEEP LOUSE—Trichodectes sphaerocephalus. 

This louse is about one twenty-fifth inch long, whitish with a red 
or brown head. The lice live at the base of the wool filaments and 
pierce the skin until blood flows. The irritation thus caused some- 
times causes the wool to drop off in patches, as is the case with mange. 
The goat is very commonly infested by a similar louse. 

Treatment: Dipping after shearing in spring and fall. The kero- 
sene emulsion is very efficient. 

COMMON MANGE OF SHEEP—Psoroptes communis, var. ovis. 

The common mange of sheep is the most troublesome and univer- 
sal ailment that sheep growers have to contend with. The disease 
is produced by a true mite similar to those which produce mange in 
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the horse or cow. The symptoms are constant scratching and rub- 
bing of the sheep; the wool falls out in patches, and the skin shows, 
covered with yellowish scabs. The whole appearance of the ani- 
mal is woebegone in the extreme. The attack usually begins along 
the back where the wool is thickest. Sheep having much oil in their 
wool, like the Merino, are much less liable to mange than the breeds 
which have coarse, dry wool. This is one of the reasons why long- 
wool sheep do not do well in large flocks. Yery great damage is 
done by this parasite when it is left to run an unchecked course, as 
the wool is lost or rendered worthless, and the animal becomes very 
thin.    Death often follows. 

Treatment: 1st. Pens, sheds and posts, etc., against which sheep 
rub, should be thoroughly cleansed and sprayed with kerosene emul- 
sion or pure kerosene, at least twice a year. Old skins, ' tags,' &c, 
often harbor the mites, and these should not be kept about sheep 
pens. 2d. Dip the sheep at least twice a year, using the Australian 
dip, Formula No. 13, or the arsenical dip, Formula No. 14. Always 
dip after shearing, as the pests are then easier to reach. The dip 
liquid must be thoroughly rubbed in with a stiff brush to break the 
scabs and expose the mites, which live beneath. The dip is always 
more effective if used warm—about 110°F. In chronic and bad 
cases, it may be necessary to give the sheep a preliminary wash with 
strong soapsuds or weak lye a few days before dipping, to soften 
the scabs. This is especially needful where unshorn sheep are 
dipped. Strange sheep should always be dipped before being intro- 
duced into a healthy flock. It is much easier to keep the disease 
out than to eradicate it. 

V 

HEAD MANGE OF SHEEP—Sarcoptes scabei, var. ovis. 

The insect which produces this disease is also a true mite. It is 
much less common than the body mange just described. The scabs 
are found on the head where wool and oil is very short or absent. 
It is usually first seen on the lips, eyelids, and inside of ears. In 
bad cases it may infest the entire head, forelegs, and portions of 
the belly. The damage done by this species of mange is much less 
than by common mange. 

Treatment: Scrub the parts affected with carbolic or kerosene 
emulsion, and afterwards rub the parts with the tar-sulphur-oil oint- 
ment ; clean pens, etc., as advised for common mange. 

4.   THE PARASITES OF THE PIG. 

A.—PARASITIC WORMS. 

MEASLE WORM.— Cysticercus cellulosus. 

This is the larval form of the broad tape worm of humans, Tae- 
nia solium. The cysts or nodules are about i inch diameter, yel- 
lowish white in color, and may sometimes be discerned with the 
naked eye, but usually the microscope is required.    These cysts are 
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most commonly found in the muscles or lean meat of the neck, 
shoulders and tongue, and least common in the hams and back.   They 

are rarely found in the kidneys 
and lungs (Fig. 19). The para- 
site finds entrance to the hog by 
the latter drinking water pollu- 
ted by sewage, or eating herbage 
or something soiled by excre- 

cment of a person harboring a 
tape-worm. It is estimated that 
a man harboring a tape-worm 
may give off in the course of a 
year 250,000 eggs, each capable 
of developing a worm. The dog, 
cat, in fact any carniverous or 
garbage eating animal may also 
become infested by this worm. 
Even humans occasionally har- 
bor it in both the larval and ma- 
ture conditions. The pig, how- 
ever, above all animals, is most 
exposed to infestation in the lar- 
val conditions, and all breeds 
seem about equally liable.   Occa- 

19.—Measle worm in muscle of pig; cc airmail v a rn'o* will pat a m'ppp nf measles, v cell from which worm has escaped SlOnaiiy a pig Will eai, a piece OI 
—exact size. measly pork, or a rat, or some 
animal infested by the measle worm, which, then in the intestines 
of the pig, developes into the mature form or tape worm.    This 

method of infestation is 
however comparatively 
rare. 

The symptoms of infes- 
tation are obscure on ac- 
count of the natural slug- 
gishness of the pig. The 
cysts can generally be 
seen as whitish or yel- 
lowish specks on the un- 
derside of the tongue. To 
examine the tongue, catch 
and throw the pig on its 
back. A stout stick a 
yard long is pushed well 
into the mouth and used 
as a lever to keep the 
jaws open. A towel is 
then wrapped around the 

FIG. 20.—Measle worm—much magnified. A. cell con- Vianrl anrl tViA tnnmip nnll- 
taining worm; B. head of worm; C. hooks from head; DanCl anQ ine rongue Pun- 
c. cell; A. htghly magnified and cut away to show worm, ed Out and  examined   by 

touch and sight.    A hand glass is very useful in this connection. 
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Treatment: Treatment must be wholly preventive, as once en- 
cysted in the flesh no medicine can reach it during the life of the 
host. Pigs should be kept in clean enclosures, away from privies, 
and night soil should never be deposited upon such fields. Clean 
water, unpolluted by sewage, should be provided them to drink. 

The encysted worms possess very great vitality and may live for 
a month after death of the pig. Proper salting of the flesh is, how- 
ever, destructive to the worms if the salt or brine touches them. 

It is able to resist a temperature of 120°F., but 123°F. for one 
minute is certain to destroy the worm, In cooking large pieces of 
pork, however, while the outside may be heated to 212°F., the 
deeper parts may be below the required temperature for destroying 
the measle worms which may be therein. A piece of pork not more 
than five inches thick may be heated through sufficiently to kill all 
contained worms by one-half hour of vigorous boiling. It is more 
difficult to kill the worms in cooking pork by roasting, as the surface 
is apt to be burnt before a heat of 125°F. reaches the center. Pork 
should, therefore, be cut in pieces of less than five inches thickness 
and roasted in a slow oven. 

LIVER MEASLE WORMS—Gysticercus tenuicollis, and Echinococcus 
veterinorum. 

These are the larval forms of the tape-worm, Taenia marginata 
and T. echinococcus of the dog. The first is more frequent in the 
sheep and cow than in the pig. The second is very common in pigs 
where dogs are abundant and allowed free range. These worms 
always infests the liver, where they form nodules or cysts often as 
large as hazle nuts, or even of hen's eggs. The presence of these 
parasites in the liver causes more suffering and damage to the animal 
than the muscle measle worm does. Pigs having many such nodules 
in their livers are apt to be difficult to fatten, even if they do not 
die of the inflammation set up by the parasite. 

Treatment is also preventive and relates chiefly to the dog. See 
article on Taenia marginata and T. echinococcus in chapter on the 
dog. 

THE LIVER FLUKES—Distoma hepaticum aud D. lanceolatum. 

These are liable to infest the pig, but not to the extent they do 
ruminants.    See the article on Flukes in chapter on sheep. 

KIDNEY WORM—Stephanurus dentatus. 

The so-called kidney worm of the pig is a nematode, and usually 
infests the fatty connective tissue of the internal organs, and more 
especially the fat in which the kidneys of the hog are embedded. 
It sometimes bores into the substance of the kidney, inducing inflam- 
mation and formation of pus. 



132 N. C. AGRICULTURAL EXPERIMENT STATION.    1896. 

The parasite obtains access to animals in polluted food and water. 
It does, as a rule, little harm so long as it remains in the fatty tissue, 
since these parts have few nerves. It has no connection with hog 
cholera. 

Treatment: When it penetrates the kidneys it may be destroyed 
by administering a tablespoonful of oil of turpentine with the food 
twice daily for three days. Then substitute powdered saltpetre in 
two teaspoonful doses for one day. 

THE SPINE-HEADED WORM—Echinorynchus gigas. 

This worm belongs to the order Acanthocephali or spiny-headed 
worms (Fig. 21).    It is roundish, with swellings at intervals, from 

four to seven inches long, 
white, with tints of green and 
violet. This worm infests all 
the hog kind. It is found in 
the small intestine. This par- 
asite requires an alternate 
host, which is supposed to be 
the larva of the May Beetles, 
Lachnosterna, and other rela- 
ted insects. 

The symptoms of infestation 
are similar to those caused by 
other intestinal parasites, 
chiefly constipation, emacia- 
tion and highly colored drop- 
pings. The treatment is the 
same as that for other intesti- 
nal worms. 

THE   PORK   WORM- Trichina 
spiralis. 

This is a nematode worm, 
thread-like in form, tapering 
to the head. The length or 
the mature worm is from A to 
J- inch. The female brings 
forth her young alive, instead 
of in, the egg, as with most 
other worms. In the larval 
state the worm is found doub- 
led up till it resembles the 
letter S, in cysts in the mus- 
cles of different flesh-eating 

Femaie-nat- animais5 but with the greatest 
frequency in the rat, hog and 

human. The mature form are found only in the intestines, where 
they remain but a brief period, just long enough to grow to maturity 
and propagate, which  usually takes a week.    The old worms then 

Figure 21.—Spine-headed worm, 
ural size. 
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die and the young larvae emigrate to the striped muscles where they 
become encysted and remain dormant until they are taken into the 
stomach of some animal which eats the flesh which they infest. 
Once in the stomach, the cyst or case dissolves and sets free the 
enclosed worm, which, in three or four days, grows to maturity, as 

already stated. A single ounce of infested 
pork may contain as high as 300,000 encysted 
worms—sufficient to stock the animal which 
eats it with 25,000,000 larvae. The larva may 
live dormant in the cysts for from eight to 
eighteen months. At the end of the latter 
period the enclosed worms are usually dead and 
the space filled with a deposit of lime. Hence 
pork two years old is usually entirely safe to 
use, even if eaten raw. 

The symptoms of intestinal infestation in the 
pig are, loss of appetite, thirst, grinding the 
teeth, and fever. The eyes have a peculiar 
glassy appearance, the back is arched, the tail 
uncurled, and there is more or less diarrhoea. 
These symptoms last until the young larva, 
born in the intestines, begin to emigrate to the 

Fig.22—Pork worm.   Fe- , ,        ,       .   ,  ,'   , n mi       to i        • 
male—mature form much muscles—about eight days. Ihen begins an- 
eniarged. other series of symptoms.    The pig's limbs be- 
come stiff and unmanageable, causing it to lie down nearly the whole 
time.    It can scarcely swallow any food, moans pitifully and saliva 

runs from the mouth. After the 15th day 
the pig begins to recover and is soon eating 
ravenously. The worms in the muscles 
render exertion painful to the pig, and it 
takes but little exercise, therefore fattening 
with abnormal rapidity. The usual ratio of 
trichinized pigs is from 12 to 15 per 1,000. 
The Germans have claimed that Chicago 
pork sent to that country has contained as 
high as 3 per cent, of infested carcasses, or 
30 per 1,000. People who eat pork or sau- 
sage, should be careful to cook it thoroughly, 
if less than 18 months from the slaughter 
house. In cooking pork, in order to ensure 
the destruction of all diseased germs, it is 
necessary to allow at least 15 minutes vigor- 
ous boiling for each pound of meat. 

Treatment: If taken in hand during the 
symptoms of intestinal infestation, the pig 

Fig. 23.-Pork worm-encys.can ^e nearly or quite freed from the para- 
ted form in muscle magnified, site.    Give a strong vermifuge in three doses 
during the day, and follow by a purge next morning.    Repeat after 
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the second day.   As preventive measures, rats and mice should not 
be allowed to nest or burrow in pig 
pens, as these creatures are nearly al- 
ways infested, and when they die the 
pigs are apt to be attracted by the 
odor of decomposition and will root 
up and eat the dead body. Flesh of 
any kind ought not to be fed raw to 
pigs, or any other animal. 

LARGE ROUND WORM—Ascaris suilla. 

This is a nematode worm, from 7 
to 10 inches in length, white, rigid, 
smaller at head end (Fig. 23a). It 
is supposed to be the same, or a 
mere variety of A. lumbricoides of 
humans. The ascarides infest the 
small intestine. Like most nema- 
todes, this worm does not require an 
alternate host. It passes from an in- 
fested animal to the ground as an egg, 
and in most situations the egg retains 
its vitality for months, until it is 
taken into the stomach of some ani- 
mal. There the egg hatches, but if 
the animal be an unsuitable host, the 
worm fails to mature and propagate. 
The symptoms of infestation are sim- 
ilar to those of other intestinal worms. 
The treatment is also similar. In 
order to destroy the eggs of this and 
other parasites, which may be on the 
ground, pens, yards and pastures 
should be frequently disinfected with 
kainit or air-slaked lime. 

B.    INSECT PARASITES. 

BODY LOUSE OF PIG.—Hematopinus 
urius. 

CO 

The pig is attacked by only one 
species   of  louse,  and  that   is   the 

2S£"3^^d£2S^525SS ^rgest of the louse kind viz.: Hem- 
ze. . atopmus urius (Fig. 24).   This insect 

is rather common in summer and fall on pigs kept in crowded and 
dirty pens. 

Treatment: Kerosene or carbolic emulsions well rubbed in. 

viscera 
size. 
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MANGE MITE.—Sar copies scaheis, var., suis. 

The pig has but one variety of mange mite, and 
that is not common in this country where pigs 
are allowed a sufficient run. The disease first ap- 

s pears around the eyes and ears, and inside of fore 
legs: it progresses slowly all over the body if not 
checked. The scabs formed are white and dry, 
and give the animal the appearance of having been 
sprinkled with lime In old cases the hair falls 
off in patches. 

Treatment: The arsenical wash (Formula No. 
Fig. 24.-BS^ louse of14)' or Liniment, (Formula No. 16) should be used, 

pig.°Femaie, magnified preceded by a washing of weak hot lye, or suds, 
9 diameters ■* 4 

well rubbed in with a stiff brush to break the 
crusts. The wood-work of pens must be disinfected with hot kero- 
sene emulsion or pure kerosene oil. Sprinkle lime liberally on the 
floors. 

5.    THE PARASITES OF THE DOG AND CAT. 

PARASITE WORMS OF THE CAT. 

TAPE WORM OF THE CAT.—Tcenia crassicollis. 

This tape worm is from 8 to 30 inches in length. The larval or 
encysted form is found in rats, mice, moles, etc. 

Symptoms of infestation are loss of appetite, contraction of the 
sides, hide bound, salivation, and loss of sight. The presence of 
these worms often cause an epizooty among neighborhoods of cats. 

Treatment: Same as for tape worms in dogs, but the dose should 
be only about one-half the dose proper for dogs. Two other tape 
worms, T. elliptsea and T. litterata are occasionally found in cats. 

THREAD WORM OF THE CAT.—Ascaris mystax. 

This is a nematode worm, considered to be identical with Ascaris 
marginata of the dog. Symptoms and treatment same as for A. 
marginata.   This worm is very common in cats, and oftentimes fatal. 

PORK WORM.—Trichina spiralis. 

Trichina spiralis is very common among cats who get the worms 
from rats and mice, which are nearly always infested. In this case 
no remedy is practicable unless the infestation is discovered before 
the worms begin to migrate to the muscles. In such a case an ac- 
tive vermifuge would kill most of the worms, and those left would 
not cause much discomfort to the animal. Cats are difficult to kill 
even by parasitic worms. 
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A.—PARASITIC WORMS OF THE DOG. 

The clog is one of the animals most affected by parasitic worms. 
Not more than 2 or 3 out of 100 dogs are found free from tape 
worms. These worms are, as a rule, those which, in the larval form, 
infest animals bred for human food. Because of having free range 
over fields where stock is pastured, dogs spread broadcast the eggs 
of their parasites, which later infests cattle, sheep, and other food- 
producing animals. Few, besides professional experts, have any 
just idea of the immense damage annually wrought by what are, 
for the most part, worthless curs, whose existence is of little value 

to any one. Not until all dogs kept, or allowed to run 
outside of large towns, are required by law to be treated 
twice a year for parasitic worms, will our flocks and 
herds have a fair opportunity to thrive. In our south- 
ern country the necessity for semi-annual inspection and 
disinfection of dogs is especially urgent, because the 
climate and soil are, as a rule, specially favorable for pre- 
serving the worm eggs cast out by infested dogs. 

TAPE WORM—Taenia echinococcus. 

This is the smallest of the tape worm genus (Fig. 25). 
It infests the intestines where it floats as yellowish 
threads from A to A inches in length. The small size 
of this worm probably renders it of no great damage to 
the dog itself, put the larval form is the destructive lung- 
worm of sheep and cattle—Echinococcus veterinorum (Fig. 
25a). 

Dogs obtain the parasite by eating flesh or offal in- 
fested by the larval form. 

Treatment: Vermifuge. Outlaw or kill all dogs not 
worth treating for worms. Never allow dogs to eat un- 
cooked offal. 

TAPE WORM—Taenia marginata. 

While T. echinococcus is the smallest, T. marginata is 
the largest of the tape worms of the 
dog. It measures from 4 feet to 6 
feet in length. The larval form of 
this worm is Cysticercus tenucolhs, 
the liver measle worm of the cow 
and sheep. It obtains the worms 
by eating raw offal or by killing 
infested sheep on its own account. 

Treatment: Same as for T. echi- 
nococcus. 

TAPE WORM—Taenia serrata. 
Fig. 25a.-Lung worm. (Echinococcus ^Ms   tape   Worm   is   from   2   to   6 

veterinorum.)   A. Immature.   B. Full x     °   vwy^       ~ 
grown, natural size. feet long, but most commonly about 

Fig. 25—Tape 
worm. (Taenia 
echinococcus,) 
magnified 
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3 feet.    The larval form of T. serrata is Gysticercus pisiformis. the 
measle worm of the hare and rabbit.    Dogs obtain the worms by 
eating these animals, or their entrails.    Hunting dogs are, as might 
be expected, the most liable to infection. 

Treatment: Same as for other tape worms. 

TAPE WORM—Taenia canina. 

This worm is from 5 inches to 1J 
feet long. The larval form of this 
worm infests the dog flea, Pulex ser- 
raticeps and Trichodectes latus, the 
dog louse. It is therefore of less im- 
portance than the others. The dog 
obtains the worm by hunting for the 
dog fleas and lice with his mouth 
and eating them when found. 

Treatment: Vermifuge,and keep- 
ing the dog free from the host in- 
sects. 

TAPE WORM.—Taenia coenurus. 

This tape worm is a little over a 
yard long. Its larval form is Cysti- 
cercus coenurus, the Gid worm of the 
brain and spinal marrow of the 
sheep and other animals. The dog 
obtains the worms by eating the 
heads of infested sheep, and in turn 
spreads the disease over fields where 
sheep pasture. 

Treatment: Same as for other tape 
worms. 

TAPE WORM.—Taenia solium. 

This worm, when mature, is 10 feet 
long (Figures 26 and 27).    It is the 
common tape  worms  of humans. 
This worm often infests the dog and 
pig, both in the larval state, when it 
is the common " measle worm," and 
in the mature or "tape worm" stage. 
Dogs  and  pigs obtain the mature 
worms by   eating measly  pork, or 

1} rats, or mice.    It obtains the larval 
form by eating or drinking food pol- 

luted by the eggs of the worm.   The dog is scarcely less active than 
the pig as a carrier of this disease to humans.    It has probably 
caused more children to become infested than has the pig. 

Treatment: Same as for other tape worms. 

Fig. 26.—Tape worm, 
—natural size. 
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THREAD WORMS.—Ascaris marginata. 

This is a nematode worm, from 2 to 6 inches long, whitish, with 
tail curved like letter S. It is supposed to be a robust form of A. 

mystax, the most common thread worm of the cat. 
This worm infests the small intestine and stomach, 
and is one of the most serious pests that dog breed- 
ers have to contend with. It attacks young pup- 
pies before they are a month old, and is most viru- 
lent till they are three months old, causing diar- 
rhoea, inflamation, loss of appetite, colic, and finally 
death. This parasite, like all other nematodes, does 
not require an alternate host. Symptoms of in- 
festation as above. 

Treatment: Any active vermifuge, which must 
be proportioned to the age of the dog. Turpen- 
tine or benzine—15 to 90 grains emulsified in 10 to 

Taelna^ouum-^een0115 times its bulk in fresh milk, will give good re- 
from front. suits, if followed by a dose of castor oil in 4 to 6 
hours. Powdered areca nut, in doses of y$ grain to 1 grain, mixed 
in milk, followed by castor oil, is also recommended. Keep kennel 
scrupulously clean and destroy evacuations. 

FOX WORMS.— Unoinaria trigonocephala. 

This is a nematode worm, from 2 to 4 inches long, white. It in- 
fests the small intestine from the walls of which it sucks the blood. 
It does not have an alternate host, and attack chiefly kennelled 
dogs and those kept in packs, as fox and other hounds are kept in 
Europe. It is the terror of masters of fox hounds, as it is common 
to both dog and fox, and dogs become infested by eating the foxes. 

The chief symptoms are bleeding at the nose, inability to follow 
a scent and keep up with the chase. 

Treatment: The spread of the disease is greatly facilitated by 
dampness and uncleanness. Kennels should be scrupulously clean, 
and daily flushed with boiling salted water. Infested or ailing dogs 
should be separated and treated with vermifuge, as recommended 
for Ascaris. 

The cleansing of dogs from intestinal worms is simple and cheaply 
done. Turpentine, which is everywhere plentiful, is one of the best 
vermicides, and is easily fed to dogs when emulsified with 8 times 
its bulk of fresh milk, or beaten up with eggs, 3 drachms to each 
egg. Give at a dose 1 to 2 drachms of turpentine 3 times during 
one day, to be followed next morning by a dose of aloes or castor 
oil. The dog should be fasted for 12 hours before giving the first 
dose, and until the purgative has acted ; but give plenty of water at 
all times. If convenient to obtain, sulphide of lime, in doses of 20 
to 100 grains, followed in two hours by \ to 1 fluid ounce of castor 
oil in milk, will quickly and effectually destroy the worms, and only 
one dose is necessary.    While worms may be so easily destroyed it, 
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is the greatest folly and cruelty to allow worm-infested dogs to 
roam at liberty, sowing the seeds of painful and destructive diseases 
for such a useful animal as the sheep, to say nothing of the very 
large part which dogs play in infesting children and others with 
tape worms. 

B.—INSECT  PARASITES. 

The dog and cat, more especially the former, are notoriously in- 
fested by fleas. The fleas form a very closely related group of 
small, wingless insects, which most entomologists regard as degraded 
Diptera or flies. Others set apart a special order for them—the 
Siphonaptera. 

Insects of this order are small, nearly or entirely wingless, and 
parasitic.    Their mouth-parts are formed for piercing and sucking. 

The metamorphosis is complete. The 
larval form of fleas resemble a small, 
blunt sewing needle, but is more or less 
bristly. It lives in the dirt, in cracks and 
crevices of buildings, kennels, &c, The 
name is formed from two Greek words— 
Siphon, a tube, and apteros, wingless. 

THE DOG- FLEA—Pulex serraticeps. 
Fig. 28.—Human flea. (Pulex irri- 

tans).    Male—magnified. The common flea of the dog is Pulex 
serraticeps. It is rather larger than the flea 
of humans (Fig. 28). 

This is a wingless, reddish, spiny insect, 
from \ to TV inch long. The head is blunt 
and rounded in front and fringed with 7 to 9 
blunt spines on each side. The hind border of 
the segment, next behind the head, is also 
fringed with 7 to 9 similar blunt spines. This 
flea is very common on puppies, nursing do^s 
and those kept in confinement, without special 
attention to cleanliness. It is also the most 

I  common flea on house cats. It attacks humans 
Fig. 29.—Head of dog flea.    ,   ■■ -i      P. , (Puiex serraticeps).   Magni- at times, and often causes great annoyance in 

fled 30 diameters. houses where unwashed dogs or cats are al- 
lowed liberty.    Several species of destructive tape worms have the 
dog flea as their alternate host. 

Treatment: The kerosene or carbolic emulsions, followed in 24 
hours by a thorough washing with hot water. Dogs should be 
treated to the emulsion bath every three months. The sleeping 
place of the animal should be thoroughly cleansed once a week, and 
the surrounding wood-work washed or spunged with the emulsions, 
or pure kerosene. Pine shavings or pine sawdust is the best bed- 
ding for dogs. 
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THE LARGE DOG LOUSE—Hmmatopinus piliferus. 

This louse is nearly oval, with a stout head and chest, or thorax. 
It is yellowish, with brownish head, and measures about xV inch in 
length.    This insect is much less common than the dog flea. 

Treatment: Same as for fleas. The tar-sulphur-oil ointment is also 
very effective. 

THE   SMALLER   DOG   LOUSE TrichodecteS IdtUS. 

This is a bright yellow louse, very hairy, about T# inch long. This 
louse is rather more common than the larger genus. 

Treatment: Same as for the larger louse. 

MANGE MITES—Sarcoptes, and other genera. 

The dog is subject to several genera of mange and itch mites. 
Among these are: 

1. COMMON MANGE—Sarcoptes scabei, var. canis, closely related to 
human itch.    This burrows into the skin and breeds there. 

2. THE EAR MITE—Symbiotes auricularum. This mite infests the 
inner surface of the ears of dogs, and often causes nervous distur- 
bances, leading to hydrophobia or " madness." 

3. THE RED MANGE MITE—Demodex follicularum.—"Red mange " 
is not rare in dogs. It is most commonly seen 
around the eyes. The mites live in the skin in 
sweat-glands and at the roots of the hairs. Their 
presence causes the hair to fall off and the surface 
of the skin becomes covered with a reddish scab. 
It is slow and difficult to cure.    The cow, sheep, 

Fig. 29a—Red mange horse and humans are also liable to red mange. 
Seters^TSlIT^     Treatment: Arsenical   wash,   Formula  14,  or 
SttSrewithh86iegesgs; 8' carbon bisulphide ointment, Formula No. 17. 

Directions: Wash or rub the parts every day. 
Sulphur should be taken inwardly at the same time, as much as 
patient will bear. 

General TreaPtnent for Mange: Cleansing with a strongly alka- 
line soap and water, well rubbed in with a stiff brush. After 24 

hours apply kerosene emulsion and repeat at end of 
7 days. For the ear mites, carefully wash out the 
ears as above recommended, and then apply a salve 
made of 1 part powdered sulphur, 2 parts crude car- 
bolic acid and 10 parts fresh lard. 

Cats are much cleaner animals than dogs, and are 
much less infested by insect parasites. The most 
common mange mite of cats is Scarcoptes minor, var. 
cati (Fig. 30). 

Figure 30.—Mange Those insects which do infest cats are the same or 
Magnmed^'ioo1^^ closely related species to those which infest dogs, 
eters. The treatment must be the same. 
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THE HARVEST OR RED MITE.—Trombidium holosericeum,. 

£,?.■&£$% 

Dogs, cats and all other animals which run in the fields during 
summer are more or less infested by very small red mites, whose 

punctures cause severe inflamation. 
The mites attack, by preference, the 
nose, eyelids and ears, and usually 
attach themselves at the base of a 
hair. The same mites often attacks 
humans, and cause small red swell- 
ings on the lower limbs, which give 
pains severe, out of all proportion to 
the size of the mite, for several days 
after. These mites are popularly 
called "red bugs," "chiggers" and 
"sand fleas" throughout the south- 
ern states (Fig. 31). They are most 
abundant and troublesome on sandy 
land. These mites drop off as soon 
as filled with blood, and before the 
inflamation sets in or is felt, hence 

Figure 31.-Harvest or red mite. Mature they are rarely Caught, 
female.   Magnified 20 diameters. J J &     . 

Ireatment: Kub the inflamed spots 
with oil of lavender, pennyroyal or myrrh, or an ointment composed 
of 5 parts vaseline and one part of any of these oils. If the mites 
are present in the skin, rub in a salve made of 3 parts fresh lard or 
vaseline, and I part kerosene. This will soon kill them. For ani- 
mals it will usually suffice to rid them of the mites without subse- 
quent application of the above-mentioned essential oils, which are 
rather expensive. When high bred nervous cows are infested, as 
they often are, it will pay to use these oils to subdue the inflamma- 
tion, which would otherwise decrease the milk flow. 

NOSE WORM—Linguatula tcenioides. 

A worm-like creature, as shown at figure 32, is sometimes found 
in the nasal cavities of the head of the dog—more rarely other ani- 

Figure 32.—Nose worm.   Mature female, natural size. 

mals. This was formerly considered a true worm (Yerme), but is 
now known to be a peculiar kind of mite. In the larval form, as 
shown at figure 33, it is a rather common intestinal parasite of 
grazing animals, especially sheep, being most commonly found in 
or upon the lungs, and the membranes which attach and support 
the entrails. 
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The mature insect lays its eggs in the nasal passages of its host, 
usually the dog, and these are squeezed out or dropped upon the 
ground or herbage, which is eaten by grazing animals. In the 
stomach the eggs hatch and the young larvae proceed to bore their 
way through its walls and travel about inside the body until they 
find a resting place, or become full grown. Some become encysted 
in the lungs or membranes and lie dormant until these parts are 
eaten by dogs or other animals. Once in the stomach of the new 
host, the larva assumes the mature form, figure 32, and bores its 
way to the nasal passages where it proceeds to deposit its eggs, as 
already mentioned.    The presence of these insects in the cavities 

Pig. 33.—Nose worm.   Larval form, magnified 10 diameters. 

of the head does not seem to cause the dog much trouble, as but a 
few ever get into the same animal. The ihief damage is done while 
the parasite infests its larval host, more especially when the host is 
a sheep. Yery grave damage is done these animals, the}T lose their 
appetite, become thin, and if killed, the flesh has a bad taste. Next 
to the sheep, this parasite infests the rabbit. Hunting dogs are, 
therefore, especially liable to be infested by this insect, and to 
spread it in pastures while searching for game. 

Treatment: There is no practicable treatment for the larval para- 
site. Dogs must be prevented from spreading the eggs of the insect. 
Injecting turpentine or benzine, inhaling fumes of tobacco, sulphur, 
ammonia or chloroform may be tried with more or less success. 
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PESTS OF GRAIN CR0P5. 

BY GERALD MCCARTHY, BOTANIST AND ENTOMOLOGIST. 

The damages caused by rusts and smuts of cereal grains amount 
to several millions of dollars annually for the whole country, and 
for North Carolina probably not less than $50,000. A good propor- 
tion of this sum may be saved by following the treatments advised 
in this Bulletin. The worst of these pests are the Stinking Smut of 
wheat, the Loose Smut of oats, and the Black Smut of corn. The 
rusts which cause the red or black lines in the leaves and stems of 
grain plants, do more or less damage, but for these no practicable 
remedy is known. But by rotating crops and keeping fields clean, 
losses from this source will be light. The smuts are most abundant 
during cool and moist weather, and upon moist soils; the rusts, on 
the other hand, are worst upon dry soils and in hot dry weather. 
The damage annually caused to grain growers by insects, is better 
understood than in the case of fungous pests. Its amount equals or 
exceeds that caused by fungi. 

In preparing and using the fungicides and insecticides herein recom- 
mended, great care must be taken to use only the amounts specified, 
in the way described, and for the given purpose. Of course pro- 
portionate parts of the formulas may be used if desired. To disre- 
gard the caution, or use mere guess work, will be worse than leaving 
the matter alone. We advise, for treating seed grains, formulas 
Nos. 1 and 2, rather than No. 3. The latter is cheap and always at 
hand, but without great care and a good thermometer, the correct 
degree of heat cannot be had. 

Fungicides. 

No. 1.—Copper sulphate (Milestone)      1 pound. 
Water (hot or cold).  25 gallons or \ barrel. 

Directions: Dissolve the bluestone, which should be pulverized, 
in the water by suspending it in a thin or coarse sack until dis- 
solved.    It is then ready to use. 

To treat the seed: Pour seed into a wooden barrel or tub, and add 
enough of aoove solution to cover. Let stand for 10 or 12 hours— 
not longer; then remove and sprinkle with sufficient air-slaked lime 
to dry.    For wheat and rye seed only. 

No. 2.—Potassium sulphide (Liver of sulphur)     2 pounds. 
Water    25 gallons or \ barrel. 
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Directions: Dissolve the liver of sulphur in the water. It is then 
ready to use. 

To treat the seed: Pour seed into a barrel or tub and add enough 
of above solution to cover. Let stand for 12 to 15 hours, stirring 
occasionally. Remove, and dry in air, or sow at once. For oats 
only. 

No. 3.—Hot water, 120° F. to 125° F Sufficient quantity (Vessel No. 1) 
Hot water, 132° F. to 135° F Sufficient quantity (Vessel No. 2) 
Cold water _ Sufficient quantity (Vessel No. 3) 

Directions: Have three tubs, or suitable vessels, for the different 
waters. Place seed to be treated in a gunny or burlap sack and 
plunge for 2 or 3 minutes into vessel No. 1. Remove and quickly 
plunge into No. 2 for 10 minutes, constantly shaking or twisting the 
sack. Remove at once, plunge into No. 3 until seed is cooled. Then 
spread out to dry, or sprinkle on enough air-slaked lime to dry, or 
sow the seed at once without drying. Do not guess at temperature. 
Use a good thermometer, or else do not attempt this treatment. For 
all kinds of grain.    May be used in place of Nos. 1 and 2. 

Insecticides. 

NO.   4.—KEROSENE  EMULSION. 

Bar soap.  i pound. 
Boiling water   1 gallon. 
Kerosene   _  2 gallons. 

Directions: Dissolve the soap in the water, add the kerosene, and 
pass through a spraying pump 2 or 3 times. In making up a small 
quantity, a tin egg churn may be used. Dilute 15 times before using. 

NOTE—The kerosene emulsion must be thoroughly made or it will 
burn the plants.    For sucking insects and worms. 

NO.   5.—TOBACCO  DECOCTION. 

Tobacco dust, or powdered leaves    1 pound. 
Water  3 gallons. 

Directions: Boil the tobacco in water for 1 hour, or steep in boil- 
ing water over night. Replace the evaporated water and use with- 
out further dilution.    For soft-bodied insects. 

NO.   6.—PARIS  GREEN  (WET). 

Paris green  3 to 4 ounces. 
Water or Bordeaux mixture  1 barrel. 

Directions: If water is used, always add 1 pound quick lime to 
each barrelful.    For use against gnawing insects, e. g. potato beetle. 

NO.   7.—PARIS  GREEN   (DRY). 

Paris green     l pound. 
Air-slaked lime or plaster paris _. _ 30 pounds. 

Directions: Mix well, and use dry.    For gnawing insects. 
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NO.  8.—CARBOLIZED JLIME. 

Air-slaked lime _ 80 pounds. 
Crude carbolic acid     1 quart. 

Directions: Mix well and use as a powder. For root-gnawing in- 
sects and plant lice. 

NO.   9.—ARSENIC BAIT. 

White arsenic _     1 pound. 
(Or Paris green    2 pounds). 
Sugar _     1 pound. 
Wheat bran or cotton seed meal  25 pounds. 

Directions: Mix well; add enough water to make a sticky mass. 
Use as a bait for grasshoppers and cut worms. 

NO.   10.—CARBON BISULPHIDE. 

Directions: Use pure, in a tight vessel or room, and handle care- 
fully away from fire or a light, as it is explosive.    For weevils. 

NO.   11.—RAT POISON. 

White arsenic   1 ounce. 
Freshly toasted cheese  1 pound. 

Directions: Sprinkle arsenic on toasted cheese; wrap whole in a 
thin paper bag and place where rats or mice can get at it. Renew 
bait with fresh material every evening. 

NO.   12.—RAT POISON. 

Sweet corn or freshly roasted peanuts ground to a coarse meal-.. 1 pound. 
Plaster paris _   _ | pound. 

Directions: Mix the meal and plaster dry, and set where rats or 
mice can get it. 

Pests of Barley. 

Principal Fungous Diseases. 1. Rust: Caused by Puccinia coronata. 
Color, red ; shape linear ; on stems and leaves.    Remedy: none. 

2. Smut: Caused by Ustilag?,sp. On seed. Remedy: Nos. 1 or 3. 
Principal Insect Pests. 1. Army worm (Lucania unipunctd), about 

1J inch long, blackish with yellow stripes. Appears in spring and 
early summer and eats the whole plant. Remedy: Cut and cure 
badly infested fields. Ditch worms out of threatened fields. Spray 
kerosene emulsion, Formula 4, on them, or use pure kerosene and 
set fire to it. 

2. Grass worms (Laphygma frugiperda), resembles army worm and 
is generally confused with it.    Appears in spring and early summer 
Remedy: same as for army worm. 

3. Chinch Bug {Blissus leucopteris). About \ inch long when ma- 
ture. Black with white wings. Young are wingless and red or 
yellowish.    The bug punctures the whole plant, more especially the 
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roots, and sucks the sap. Does not chew or gnaw. Remedies: (a) 
Before plowing, burn over fields where small grain is to be sown, 
also fence corners and hedge-rows. Best done during early winter; 
(b) Ditch insects out. (See under wheat); (c) If crop is badly at- 
tacked, cut and cure at once and plow and roll ground, then sow to 
peas—not grain or grass. 

4. Grasshoppers (Melanoplus femur-rubrum) and other species. 
About one inch long, with glossy red legs Attacks whole plant. 
Remedy: Arsenical bait, Formula No. 9. Place a tablespoonful at 
intervals of four feet or so throughout field. 

Pests of Buckwheat. 

Principal Fungous Disease. 1. Smut (Ramularia, sp.) Attacks leaf. 
Remedy: None. 

Principal Insect Pests. 1. Wire-worms attack seed and roots. 
Remedy: (a) Arsenical bait; (b) Free use of kainit on land; (c) 
hand picking; (d) Keep field free from rotten wood. 

Pests of Indian Corn. 

Principal Fungous Diseases. 1. Smut (Ustilago maydis. Attacks 
ears. Remedies: Rotation of crops. Removal and destruction of 
smutted ears as soon as noticed. 

2. Rust (Puccinia sorghi), attacks leaves, producing red and black 
lines.    Remedy: None. 

Principal Insect Pests. 1. Boll, bud or corn worm (Helothis armigera). 
About 1J inch long, striped. Attacks leaves, buds and ears. Also 
attacks cotton bolls. Remedies: (a) Paris green on leaves before 
plants form buds; (b) Hand pick from ears; (c) Fall plowing. 

2. Carlew beetle or Bill- beetle (Sphenophoris sculptilis). One-fourth 
inch long, ash-gray, with long snout. Bore into base of young plants. 
Troublesome only on low grounds infested by sedges, reeds and 
rotten wood. Remedies: (a) Plant corn only on upland, or keep low 
fields free from rotten wood and sedges; (b) Hand-pick from plants ; 
(d) Do not allow corn stumps or stalks to remain on ground during 
winter. 

3. Cut Worms. (Agrotis telifera, and other species.) About 1J inch 
long, fat and sluggish. They cut off young plants at surface of 
ground. Remedies: (a) Arsenical bait, Formula No. 9, made into 
balls with moist clover and other succulent vegetables Place at 
intervals of 2 yards throughout field a few days before corn is 
planted. Keep the balls moist, (b) Hand pick worms, (c) Plant 
enough seed to allow plants for cut worms and still leave a good 
stand,    (d) Use kainit freely in hill or drill. 

4. Wire Worms. (Drasterius, dorsalis, and several other species.) 
About 1 to 1J inches long, flattish, horny. Attack seed in ground. 
Remedies: (a) Fall plowing, (b) Rapidly repeated cultivation of 
crop,    (c) Free use of kainit in hill or drill,    (d) Formula No. 9, as 
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for grasshoppers,    (e) Keep land free from rotten wood and  old 
stalks and stumps. 

5. Corn root worm or Bud worm. (Diabrotica duodecimpunctata.) 
Mature insect is yellowish green, with 12 black spots on wings. Ma- 
ture worm very slender, about J inch long. Feeds upon the roots 
and base of stalk of young plants. Remedies: (a) Hand pick from 
roots, (b) Dust on young plants a mixture of Paris green, and air- 
slaked lime.    Formula No. 7.    (c) Use No. 8 about the roots. 

6. Army worm. (Lucania unipuncta.) A large, fat, striped worm, 
usually found in troops, hence the name, Army worm. Remedies: 
(a) Ditch out of fields as recommended for chinch bugs. See page 
4. (b) Dust or spray plants with Paris green Formulas Nos. 6 and 
7. (c) Spray the worms while on the ground with kerosene emul- 
sion, Formula No. 4, or use pure kerosene and set fire to it. (d) Fall 
plowing, to destroy the dormant pupae in the ground. 

7. Chinch Bug. (Blis&us leucopteris.) A small, black, white- 
winged, insect, or when young red and wingless, with a bed-bug like 
odor. Remedies: (a) Ditching out of field. See under wheat, (b) 
Spray with No. 4, or use pure kerosene and fire, (d) Keep fields 
free from trash, which shelter the insects during the winter. This 
insect is troublesome only during unusually dry seasons. Wet 
weather is fatal to it. 

8. Grasshoppers. (Melanoplus femur-rubrum, and other species. 
Two species are more or less injurious in North Carolina. Reme- 
dies: (a) Poisoned bait, Formula No. 9. Place a teaspoonful near 
every second or third plant in drill, or at each hill. 

9. Fly or Angoumois weevil. (Gelechia cerealella.) A slender 
moth which lay its eggs in matured corn in crib or granary. 
Remedy : (a) Carbon bisulphide in closed bins or rooms. Use about 
two pounds per ton of grain, or in close rooms or bins use one pound 
for each 10 cubic feet of space. Place the substance in saucers or 
shallow dishes near top of pile or room. Close room as tightly as 
possible and let remain closed for 48 hours. Then open, and freely 
admit air. Beware of taking a light or fire into the room while the 
peculiar odor of the substance can be smelled. (b) In granaries 
and cribs a lamp or lantern set over a tub containing water and a 
thin film of kerosene oil, will destroy vast numbers of the moths, but 
will not kill the worms in the grain. 

10. Granary weevil. (Calandra granarius and C. oryza.) A very 
small, slender, dark-browm or black beetle. Infests granaries and 
store-rooms. Remedies: (a) Carbon bisulphide as for No. 9. (b) 
Saturate with melted lard sheets of brown paper. Dust a little Paris 
green or white arsenic on these, and lay them on floor or shelves of 
rooms infected by these weevils. 

11. Meal worm. (Tenebrio molitor.) This worm is about 1 inch 
long, and resembles a wire worm. The parent beetle is black, and 
about J inch long. Infests granaries and store-rooms. Remedies: 
Same as for No. 9. 
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12. Rats and mice. These animals infest granaries, &c. Reme- 
dies: (a) Carbon bisulphide as for weevils; (b) "Champion-liar" 
trap ; (c) cats; (d) Poisons, Formulas Nos. 11-12. 

Pests of Millet. 

Principal Fungous Diseases. Rust. (Puccinia rubigo vera). Rem- 
edies : None. 

Principal Insect Pests. 1. Chinch bug (Blissus leucopteris). Rem- 
edies : (a) Mow field as soon as attacked ; remove hay as soon as 
possible and fire stubble, first sprinkling some kerosene or straw on 
it to insure a hot fire; (b) Ditch the bugs out as recommended for 
wheat. The chinch bug prefers millet to any other plant, and this 
crop is, therefore, often used to attract the bug, and when the bugs 
are thick on it, the trap crop is fired. 

2. Army worm (Lucania unipuncta). Remedies: Same as for 
chinch bugs. 

3. Grasshoppers (Melanoplus species). Remedies: Poisoned bait. 
Formula No. 9. A tablespoonful for every square yard through the 
field. 

4. Plant lice (Stphonaptera avena).    See under wheat. 

Pests of Oats. 

Principal Fungous Diseases. 1. Rust (Puccinia coronata). Reme- 
dies: (a), Sowing only rust-proof varieties; (b) Early fall planting. 
Rust is a disease of warm, dry climates, and in the South this crop 
must be grown during the colder months of the year. It is perfectly 
hardy in winter. 

2. Loose smut (Ustilago avenx). Appears as a black powder among 
the seeds, often wholly replacing the grain in the husks. Remedies: 
Only preventive treatment practicable: (a) Soak seed before planting 
for 10 or 12 hours in a tub or barrel, using formulas Nos. 2 or 3, 
sufficient to completely cover the grain. 

Principal Insect Pests. Chinch bug, army worm, grasshoppers, 
plant lice.    Remedies: See under heads of corn, millet and wheat, 

Pests of Rice. 

Principal Fungous Diseases. 1. Rust (Puccinia sp). Remedies: 
None. 

Principal Insect Pests. 1. Rice weevil (Calandra oryza). Remedies: 
(a) Same as for corn weevil. 2. Grasshoppers: Remedy : (a) Poisoned 
bait on embankments; (b) Flowing field with water. 

Pests of Rye. 

Principal Fungous Diseases. 1. Ergot (Glaviceps purpurea) appears 
on seed heads as black, cock-spur like forms. Remedies : (a) Soak 
seed before planting for 10 or 12 hours in copper sulphate, Formula 
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No. 1; (b) Mow crop as soon as seed heads begin to show above their 
sheaths. Rye is usually grown for forage in the South, and should 
be cut as soon as the seed tops show; a second cutting can then be 
secured.    Ergot does not develop in the stems or leaves. 

2. Rust. (Puccinia coronata.) Appears as long, slender, red or 
black spots on leaves and stems. Remedies: Sow early in fall and 
cut before the weather gets too warm. 

Principal Insect Pests. 1. Chinch bug, army worm, grasshoppers, 
fly weevil, grain weevil. Remedies: Same as prescribed for corn 
and millet. 

Pests of Sorghum. 

Principal Fungous Diseases. 1. Rust. (Puccinia sorghi.) Reme- 
dies: None.    The disease is of little importance. 

Principal Insect Pests. Army worm, grasshoppers, chinch bug, fly 
weevil, grain weevil, plant lice. Remedies: Same as prescribed in 
case of corn and millet and wheat. 

Pests of Wheat. 

Principal Fungous Diseases. 1. Stinking smut. (Tilletia tritici.) 
Appears on seed heads and on seeds as badly smelling black powder. 
Remedies: (a) Soak seed before planting for 10 or 12 hours in cop- 
per sulphate, Formula No. 1, or use hot water, Formula No. 3, as 
directed. 

2. Loose smut. (Ustilago tritici.) Much like No. 9, but without its 
peculiar odor. Much less common and destructive. Remedies: 
Bluestone, Formula No. 1. 

3. Rust. (Puccinia rubigo-vera.) Appears as slender, red or black 
spots on leaves and stems. Remedies: (a) Sow only "Rust-proof" 
varieties. Hard, smooth, red wheats are least liable to disease and 
insect attacks. 

Principal Insect Pests. 1. Army worm, grasshoppers, fly weevil, 
grain weevil, Hessian fly, grain louse, chinch bug. Remedies: For 
all, except the last three, see under corn and millet. 

1. Hessian fly. (Cecidomyia destructor.) A small, brown, mos- 
quito-like fly. Lays her eggs in young plants, near the ground, 
both in fall and spring. The grubs form galls at the base of the 
plants and absorb the sap that should go to develop the plant. This 
insect causes more damage to wheat growers than all other insects 
combined. Remedies: (a) Sow main crop as late as possible, (b) 
Two or three weeks before main crop sow around the field a narrow 
strip of some early wheat as a trap-crop. As soon as main crop has 
broken ground, plow the trap-crop under as deeply as possible and 
roll hard. For main crop, sow only hard, red wheat. For trap- 
crop, sow soft, white wheat, (c) As soon as crop is harvested, burn 
the stubble, or better, plow it under as deeply as possible, and sow 
land broadcast with cowpeas.    Roll hard,    (d) Use kainit freely in 
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manuring land for wheat,    (e) Burn all screenings and dust from 
the threshing machine, as these contain numerous eggs of the fly. 

2. Grain louse. (Siphonophora avena) A large, brown or green 
louse, which attacks the ripening seeds. Remedies: (a) Spray the 
plants with Formulas Nos. 4 or 5. Or dust with air-slaked lime 
and crude carbolic acid, Formula No. 8. 

3. Chinch bug. (Blissus leucopteris.) This, next to the Hessian 
fly, is the greatest pest of wheat. Remedy: The only trustworthy 
method of fighting chinch bugs is by ditching them in or out of a 
field. With a two-horse plow make a deep furrow around the field 
to be protected, with the landslide towards this field. In the furrow 
at, intervals of eight or ten feet dig deep holes. The bugs in 
attempting to pass will fall into the ditch and fill the holes. Then 
they may be crushed by dragging a heavy log in the furrow, or 
another furrow, still on the side towards the protected field, may be 
plowed upon the bugs and rolled or stamped hard. Repeat as often 
as necessary. If such a furrow cannot be made, a board six to 
twelve inches wide set upon edge around the field will act as an 
effectual barrier, if the upper edge is kept covered with liquid tar. 

Chinch bugs always attack wheat first, and when this is eaten, 
start for the nearest corn field or timothy meadow. If they get into 
a corn field, cut at once the rows infected by bugs, and ditch around 
the rest of the field as above directed. The corn cut may be used as 
fodder, as the bugs will leave it as soon as it is dry. Small grain or 
grass may be saved by cutting and curing at once, but it will not pay 
to try to destroy the bugs in a standing crop. Chinch bugs do not 
injure cowpeas, and these may be sown on a field which has been 
recently infested by the bugs. Chinch bugs are never dangerous 
except during dry seasons and upon dry land. Wet weather soon 
develops contagious disease among these insects, which sweeps them 
off. The germs of these diseases may be artificially propagated and 
introduced into fields infested by chinch bugs, but unless the weather 
is favorable the disease will not spread. The germs of these diseases 
are generally present wherever the bugs are found. Therefore no 
reliance can be placed upon artificially introduced infectious diseases 
for destroying chinch bugs. 
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PREFACE. 

Mention has previously been made of the horticultural experiments which are 

being conducted by the North Carolina State Horticultural Society in co-opera- 

tion with the North Carolina Agricultural Experiment Station and the German 

Kali Works at Southern Pines, in the pine-belt region of the State, sixty-six 

miles southwest of Raleigh. 

The work for the present consists mainly in fertilizer tests, and is conducted 

on such a scale and in such a manner that the results will undoubtedly prove of 

great value to horticulturists in general, located not only in North Carolina, but 

throughout the United States and probably abroad. The line of work under- 

taken is in the solution of the question, "What amount of phosphoric acid, nitro- 

gen and potash is needed for the best development of horticultural products ? " 

For this purpose no mixed commercial fertilizers are used, but the fertilizing 

ingredients themselves, in various proportions and combinations, are employed. 

Believing a solution of these questions will be most valuable accessions to 

agricultural and horticultural knowledge, the Station consented to co-operate 

in the investigations, and for the same reason now reprints (with the permis- 

sion of the Supervising Committee) the first annual report of the work, as one 

of its bulletins. H. B. BATTLE, Director. 
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HORTICULTURAL EXPERIMENTS DURING 1895, 
ArSOUTHERN PINES, N. C. 

[REPRINTED FROM THE FIRSTIANNUAL REPORT OF THE EXPERIMENTAL FARM OF THE N. C. 
STATE HORTICULTURAL SOCIETY, PREPARED BY THE SUPERVISING COMMITTEE.] 

1.    INTRODUCTION. 

The Experimental Farm of the N. C. State Horticultural Society 
is situated in Moore County, 66 miles southwest of Raleigh, on the 
Seaboard Air Line, near the corporate limits of the town of Southern 
Pines, a place which has assumed considerable prominence as a 
health resort. This portion of the State was formerly covered by a 
heavy growth of long-leaf pine (Pinus australis, Mx, P. palustris Mill), 
the merchantable trees of which have now been largely consumed 
by the lumber industry. The soil is a very deep sand, containing 
but little clay, humus or vegetable matter, other than the wire-grass 
and the roots of the pines and scrub oaks (Quercus Catesbsei), 
which now, or recently, covered the soil. In addition to the last 
named, another post oak (Q. falcate) is found, also the black jack 
oak (Q nigra). The herbaceous growth is chiefly wire-grass (Arts- 
tia stricta, Mx.), blue lupin (Lupinus diffusvs, Nvtt), and false indigo 
(Baptisia villosa, Ell.), and different leguminous and orchidaceous 
plants of less importance. The latitude of Southern Pines is 35° 31/ 
N.; longitude 79° 2' W. (Greenwich). The altitude averages 400 feet 
above sea level. The Experimental Farm occupies two plots located 
north of Southern Pines, including, in the aggregate, about 120 acres. 

The practical value of field experiments, conducted under compe- 
tent supervision and by rigidly exact methods, is now too well un- 
derstood to require explanation, and need not be here elaborated. 

The policy of the N. C. State Horticultural Society from its found- 
tion in 1879, has been to foster and develop by every available means 
the immense latent horticultural resources of the State. The decade 
from 1885 to 3 895 has witnessed a most wonderful growth in the 
trucking and grape growing industries. More recently, parties have 
begun growing peaches and plums with the most gratifying success 
wherever the soil has been found suitable for this class of fruit. As 
notable examples occurring in Moore county, near Southern Pines, 
may be cited the Van Lindley peach orchard of nearly 500 acres, 
(Fig. 1) and the Niagara Vineyard Company, of 250 acres in grapes, 
(Fig. 2). In North Carolina there are hundreds of thousands of 
acres of sandy lands formerly covered with heavy pine timber, which 
has fallen before the axe of the lumberman.    Besides this area of 
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sandy soil, there are at least as much more of loamy upland which 
has heretofore been cropped chiefly in cotton and corn, but which, 
owing to the present low prices of these staples, have ceased to be as 
profitable to their owners as formerly. What to do with these light 
lands is a problem of capital importance to our State and the cotton 
belt generally. They are usually too light or too dry to be laid 
down in permanent grass; and stable manure, the great stand by of 
agriculture in grazing districts, is notfo be had in sufficient quantity 
for general use. Commercial fertilizers are the only practicable form 
of manure for these lands, but these, in the main, are too expensive for 
staple crops upon this class of soils, while crops sell at present prices. 

To see these now unproductive lands transformed into fruitful 
orchards  and   vineyards,  has  been   the  desire of the State Hor- 

l^jg. l.—Peach orchard of the Van Lindley Orchard Co. (500 acres) near the Experimental 
Farm. 

ticultural Society. In order to embody its views in practical form 
and furnish an object lesson in improving such lands, the Society 
has long sought the establishment of an experimental fruit and vege- 
table farm upon a typical light soil, whereon might practically be 
determined upon a commercial scale whether or not these lands, 
when aided by the most advanced scientific ideas of fertilization and 
improved methods, could be successfully cultivated in fruit and truck 
crops. In carrying out its plans, the Society has availed itself of an 
offer made by the German Kali Works to donate a certain sum for 
the purpose of assisting the experiments. 

To assure scientific and accurate methods and authoritative results, 
the Society sought and obtained the active co-operation of the North 
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Carolina Agricultural Experiment Station. In co-operating in these 
investigations, the Station furnishes the expert work relating to hor- 
ticultural, botanical, entomological, and chemical subjects, and sus- 
tains all the necessary expenses in connection with this co-operation. 
This involves detailed and painstaking labor in every step of the 
work, some of which are described in the following pages. 

It is generally understood that the German Kali Works control 
the principal source of potash of commercial importance known to 
the world. Potash is one of the three principal fertilizing ingre- 
dients required by all crops for their full development, and every 
brand of complete commercial fertilizer must contain it in some form. 
Inasmuch as these Works must be benefited by the successful out- 
come of the experiments, it would seem proper that they should 
assist in bearing some of the expenses incident thereto. 

Fig. 2.—Vineyard of the Niagara Co. (250 acres) near Southern Pines, N. C. 

A summary of the articles of agreement adopted by the parties 
cooperating in conducting the experimental work, will not be out 
of place and are given herewith. 

The object of the work is to determine the proportion of the dif- 
ferent fertilizing ingredients necessary for the best growth and devel- 
opment of orchard and garden fruits and other horticultural and 
agricultural products, and the best treatment of the soil to produce 
this result. No commercial brand of fertilizer is used, but fertilizing 
ingredients are employed in various combinations. The locality of 
this work is known as the Experimental Farm of the North Carolina 
State Horticultural Society, and is under the control of a Super- 
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vising Committee composed of representatives ot the Society, the 
Experiment Station, and the Kali Works. Reports of progress are 
published annually, or oftener if necessary, and these reports can 
be republished, either in whole or in part, by either of the institu- 
tions. The latter are prevented from issuing any other report of the 
work, or of any results that are reached, except as are contained in 
these reports. 

The entire conduct of the work is thus intrusted to the Supervising 
Committee composed of six members, of which three are appointed 
by the Horticultural Society, two by the Experiment Station, and 
one by the German Kali Works. The following is the present (1896) 
constitution of the Committee: 

On behalf of the Horticultural Society : 
J. Van Lindley, President N. C. State Horticultural Society. 
C. D. Tarbell, Member Executive Committee of the Society. 
Gerald McCarthy, Secretary of the Society. 

On behalf of the Experiment Station : 
H. B. Battle, Director N. C. Agricultural Experiment Station. 
W. F. Massey, Horticulturist of the Station. 

On behalf of the German Kali Works : 
B. von Herff. 

The Supervising Committee has been organized as follows": 
H. B. Battle, Chairman. 
Gerald McCarthy, Secretary. 
C. D. Tarbell, Resident Member at Southern Pines. 

The local superintendent is D. D. F. Cameron. 

Pig. 3.—Appearance of the Experimental Farm (fruit department) on February 12, 1895, 
before the work of clearing was commenced. 
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2.    LOCATION OF THE EXPERIMENTS. 

Moore County, N. C, was selected as the location of the experimental 
farm, because it is the center of a large and rapidly developing fruit dis- 
trict, embracing already many hundreds of acres in grapes, peaches, 
blackberries, and other fruits. The soil has proven to be well adapted 
to the growth of these fruits, and is as uniform and level as is pos- 
sible to secure for the extensive field experiments which were de- 
signed.    The soil here found represents vast bodies of land originally 

Pig. 4.—Sketch map showing location of the fruit and vegetable department of 
mental Farm. 

the Experi- 



166 N. C. AGRICULTURAL EXPERIMENT STATION.    1896. 

in long-leaf pine, but now partially covered with a growth of 
smaller pines, oaks, and dogwood. The original pines of mer- 
chantable size have long since been cut and sawed by the insatiate 
lumberman. These bodies of pine lands, which are well illustrated 
by Fig. 3, cover the adjacent counties, and stretch easterly, northerly, 
and southerly, extending southward through South Carolina and 
Georgia. The illustration is reproduced from a photograph of the 
exact location of the fruit field of the Experimental Farm as it ap- 
peared on February 12, 1895, a few days before the work of clearing 
was commenced. 

On account of the equable climate, good natural drainage, and the 
beneficial effect of the air surrounding the pine woods, this region 
has become noted for its health resorts, among them being Southern 
Pines, Pine Bluff, Aberdeen, Manly, and the more recently built 
model town of Pinehurst. This fact also was of moment in deciding 
the Society to locate the work here, because it furnished an addi- 
tional means for disseminating the results of the work to other 
localities. 

The location chosen for the fruit department of the experimental 
farm (Fig. 4) lies immediately north of the town of Southern Pines, 
and about one mile from its corporate limits. It is situated directly 
at the juncture of the Pee Dee Avenue and Blue Avenue, both of 
which traverse the county, and are important thoroughfares. The 
location is admirable; it furnishes a body of land sixty-five acres in 
extent, almost entirely level, and in every way well suited for the 
purposes in view. The land was in its virgin condition, excepting 
that the heaviest pines had been cut for lumber, and that forest fires 
which occasionally swept over it had generally burned the dry wire 
grass and dead underbrush, but had not otherwise damaged the 
growth upon it. The use of land which had not been previously 
fertilized or cultivated in any crop is of great importance in such an 
experiment. 

Another tract of fifty acres, about one-fourth mile southwest of this 
location, was subsequently secured for the purpose of conducting 
similar field tests upon different varieties of vegetables. This tract 
was not ready for experimental tests during the year 1895, and need 
not further be mentioned in this report, except to say that it was 
cleared in the same manner in the spring of that year, as will be 
described in detail in treating of the fruit tract. Cowpeas of the 
"Unknown" or "Wonderful" variety were sown broadcast at the 
rate of one and one-fourth bushels per acre without any fertilizing 
application. The growth of vines proved to be fair but not luxuriant, 
which was due to the freshness of the land. But few seeds were ma- 
tured, as the variety, late sowing, and bad seasons prevented. This 
leguminous crop was planted for the purpose of plowing under dur- 
ing the following winter and spring as an easy plan to utilize the 
nitrogen-gathering property of this valuable Southern field crop, for 
the benefit of the vegetable crops to follow it as well as to pre- 
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vent the spontaneous weed growth upon the newly cleared land, to 
improve its mechanical condition, and to add organic matter to the 
soil. 

3.    GEOLOGY OF THE REGION. 

At the request of the Committee, the State Geologist, Prof. J. A. 
Holmes, has kindly furnished the following geological notes, descrip- 
tive of the region : 

GEOLOGICAL NOTES OF THE  SOUTHERN PINES REGION. 

The vineyards and orchards about Southern Pines occupy the 
divide between the tributaries of the Great Pee Dee River, as repre- 
sented by the headwaters of Lumber River on the South, and the 
Cape Fear as represented by the headwaters of Lower Little River on 
the North. This divide represents the typical sandhill country of 
the Carolinas. Its topography is decidedly pronounced, its highest 
portions having an elevation of from 400 to nearly 600 feet above 
the sea, while the brooks and creeks in the vicinity run at an eleva- 
tion 100 to 200 feet lower; and the bordering rivers have an eleva- 
tion of some 100 feet above tide water. 

The soil is everywhere sandy—whether about the tops of the hills 
or the lower ravines, and this sand has been found in places to extend 
to a depth of some 200 feet. The hilliness of the surface and the 
prevalence of the sand have given rise to the use of the terms "sand- 
hills" or "sandhill" region. 

The geological formations of the Southern Pines region may be 
briefly described, as follows: 

(1.) The most widespread and characteristic formation of the 
region is the great layer of medium to coarse grain sands, having an 
aggregate thickness of probably 300 feet. This rests below directly 
upon the top of the old crystalline rock, and they appear at the sur- 
face over a large part of the area about Southern Pines, rising to near 
the tops of the higher hills. This material belongs to what has been 
designated the Potomac formation, so named because it was first care- 
fully described from its occurrence about the Potomac River in the 
vicinity of Washington. These deposits, as they occur in the vicinity 
of Southern Pines, are by no means (as they might seem) composed 
of pure sand ; but everywhere this sand has mingled with it more or 
less finely divided particles of clay and loam, which, along with the 
sand, have been washed down from the western highlands; and to 
this is due whatever of fertility the soils of the region possess. 

In addition to these disseminated particles of clay and loam, there 
are also to be found at different depths below the surface irregular 
layers of clay and loam, some of which may be seen at places in the 
railroad cuts, and there are occasionally thin deposits of lignitic ma- 
terial, the most notable of which outcrops at the surface some two or 
three miles southeast of Southern Pines.    These extensive beds of 
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sand constitute large reservoirs for the storage of water, from which 
underground supplies move southeastward toward the coast, which 
may be tapped about Fayetteville, Wilmington, and other eastern 
towns, and from these sands considerable supplies of water may be 
brought to the surface by sinking wells to depths of from 100 to 300 
feet, and using deep well pumps. 

This Potomac formation extends westward from Southern Pines 
until it comes against the red sandstone and hard crystalline rocks 
at a distance of from ten to twenty miles. It extends eastward, ap- 
pearing near or at the surface throughout the sandhill region, and 
further eastward is buried beneath the later geological formations. 

(2.) Near the tops of some of the higher hills may be found the 
remnants of another geologic formation—the Eocene—quite different 
in character from that just described. This formation, though at 
one time no doubt it extended over a large area in all directions, is 
now found in this region only in isolated patches. The best expo- 
sure of it near Southern Pines can be found at what is termed locally 
the " Paint Hills," or "Paint Beds," one and a-half to two miles 
southeast of the railway station. As it occurs here and elsewhere, it 
is a light yellowish or buff tinted, somewhat porous but fine grained, 
silicious material, and contains a limited variety of the older Eocene 
fossils. 

This formation also occurs more extensively near the tops of the 
higher sandhills in the neighborhood of Spout Springs, from which 
latter region samples have been tested and are found to make excel- 
lent fire-brick. 

(3.) Still another geologic formation—one that has been designa- 
ted the Lafayette—which is composed of light colored loams and 
brown and orange colored sands (stained with iron), is found over- 
lying the above-described Eocene remnants at the tops of the higher 
hills, on the slopes of the region, and also in the lowlands. 

Long after the Eocene and Potomac formations had been deposited 
beneath the ocean border, in more or less horizontal layers, over ex- 
tended areas, the surface of the country was lifted above the sea to 
an elevation, perhaps, fully as great as that of the present time. The 
agencies of erosion gradually removed from the surface the larger 
part of the Eocene and a very considerable portion of the Potomac 
formations, and the surface of the country assumed much the same 
hilly appearance which it now has. While in this condition, this 
entire region, along with all of Eastern North Carolina and the South 
Atlantic and Gulf slopes, was again submerged beneath the ocean, 
and another geological deposit, the Lafayette, just described, was laid 
down over the surface, covering hill and valley alike. And after this 
had taken place, the surface of this region was again lifted to some- 
thing like its present elevation, and probably has not been completely 
submerged since. But since then the work of erosion has been again 
in progress, and a large portion of the Lafayette materials, then de- 
posited, have been subsequently washed down into the streams and 
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carried to the sea ; and during later time the action of the winds and 
rains have, in many places, served to rearrange, and mingle more or 
less along the valleys and ravines and slopes, the sands and clays 
and loams which belonged originally to these several geologic forma- 
ations. So that it is true of such places at the present time—as is the 
case with much of the surface material about the town of Southern 
Pines—that the soil materials which we find exposed at the surface, 
instead of belonging to some one distinctive formation, is the result 
of subsequent rearrangement and intermingling of the materials 
from two or more such formations. 

4.    CLIMATIC CONDITIONS. 

In order to present a concise statement of the climatic conditions 
of the regions where the experiments are being conducted, the fol- 
lowing sketch is included, which was prepared by C. F. von Herrmann, 
Assistant Director of the North Carolina Climate and Crop Service. 

SKETCH OF THE CLIMATE OF SOUTHERN PINES AND THE VICINITY. 

The available meteorological records for the Southern Pines sec- 
tion are very few. There are only three places in Moore County for 
which a few records of temperature and precipitation exist, namely: 
Manly, one year and three months (1881, 1883), Carthage, two years 
and seven months (1880, 1882), and at Southern Pines itself obser- 
vations have been continued, with frequent interruptions, only since 
Januar}^, 1889. It has been thought advisable, therefore, to deter- 
mine the normal climatic elements for the entire section by combin- 
ing records for longer series of years, which are available for ten 
stations immediately surrounding Moore County. 

This county occupies the southern portion of the Central District 
of North Carolina, and has both a higher temperature and greater 
rainfall than the mean of its district. Transferred eastward to the 
meridian of Paris it would occupy the position of northern Algiers, 
that is 13 degrees of latitude south of the best vine-growing region 
of France, which extends from the mouth of the Loire northeast to 
Mezieres, near the Belgian frontier. 

Temperature is the most important of the climatic elements in its 
influence on the vital processes of plants, which cease above or below 
certain limits. The following table gives the normal mean tempera- 
ture for each month of the year, together with the possible extremes, 
as determined from observations covering a period of ten years: 

NORMAL TEMPERATURE AND POSSIBLE EXTREMES FOR MOORE COUNTY, N. C. 

Month Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sept. Oct. Nov. Dec. 
Normal 42     46     50     61      69     76     79     76     70     59     51     45 
Possible maximum. 80     80     91     97     98   103   103    100    103     90     80     75 
Possible minimum.    8       5     21     28     38     48     50     52     44     30     16       7 

The annual mean temperature for the county is over 60 degrees, 
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with spring and autumn means also 60, summer 77, and winter 44 
degrees. Southern Pines itself will be slightly warmer. Noteworthy 
is the fact that all of these temperatures are much higher than the 
corresponding means for the region of France referred to, which are: 
spring about 50, summer 64, fall 51, and winter 38. 

The warmest month at Southern Pines is July, when the mean 
approaches 80 degrees, and the coldest is January, with a normal 
mean of 42. During the remarkably cold winter of 1895 the mean 
for January was 34, for February 35 degrees. 

The vine requires a high summer temperature, with an early and 
prolonged period in which to ripen its fruit, and the advantages of 
the Southern Pines section in this respect is quite evident, since the 
mean remains above 70 degrees from June until as late as Septem- 
ber. The extremes given in the above table are, of course, taken 
from records of unusual warmth or cold, and do not express what may 
usually be expected. Such minimum temperatures as occurred Jan- 
uary 7th, 1895, (8°), and February 5th, 1895, (5°), can only happen 
during such exceptionally cold winters as that of 1895. The forma- 
tion of ice, due to the freezing of sappy plants, does not begin at 32 
degrees, but much lower, for the reason that the sap is not pure 
water, and is contained in the capillary portions of the vegetable 
structure. During the period of rest in winter, when the sap no 
longer flows, all the fruits possible of cultivation in Moore County 
certainly could not suffer from the cold of a normal winter. 

On the other hand, the effect of high temperatures can only be 
injurious in conjunction with periods of drought; or, what is more 
serious, if a very warm period occurs so early in the season as to 
force vegetation prematurely and render it more likely to be killed 
by subsequent frosts. A well-remembered instance of the kind hap- 
pened in March, 1894, during which nearly all varieties of fruit trees 
bloomed nearly three weeks in advance of the season, only to be sub- 
sequently killed at the end of the month by temperatures below 
freezing.    Fortunately such phenomena are exceptionally rare. 

The possibility of growing fruits successfully in any locality de- 
pends more on the dates of late spring and early autumn frosts than 
on winter temperatures. The following table gives the temperatures 
at which some of the more common fruits are liable to receive injury 
from frost while in active growth, (Weather Bureau Bulletin, No. 86): 

Plant. In Bud. 
Apples  27 
Grapes  31 
Peaches  29 
Pears  28 
Plums   30 
Strawberries  28 
Tomatoes  31 

The last killing frost in spring (temperature of 32) will generally 

At Other Times 
During Growing 

In Blossom. In Setting Fruit. Season. 
29 30 26 
31 30 28 
30 30 29 
29 29 28 
31 31 29 
28 28 30 
31 31 31 
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occur before April 10th, though frost has occurred as late as May 
6th (1891) with a minimum temperature, however, of only 38. Ob- 
servations must determine which fruits or varieties have a tendency 
to bloom before this date (April 10th), and are therefore liable to 
damage by frosts. In fall, the first killing frost will usually not 
occur before October 20th. 

The amount of moisture required for horticultural crops varies 
greatly, according to the kind of plant, the season, the supply of 
heat and light, and numerous other considerations. Vegetation at 
all times exudes moisture through the foliage, and the supply must 
be kept up by absorption through the roots. The nature of the soil 
is of much importance, for it must not be so coarse as to retain too 
little water during hot spells, which are liable to occur. Light, sandy 
soils maintain on an average from 5 to 10 per cent, of water, hence 
a larger supply is required for such soils. This is furnished by the 
relatively large amount of precipitation which falls in the Southern 
Pines section, as presented in the following table, together with the 
average number of rainy days: 

NORMAL, PRECIPITATION AND NUMBER OF RAINY DAYS FOR THE SOUTHERN PINES 
SECTION. 

Month  Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec. 
Normal precipita- 

tion 4.70   4.03   4.34 3.14   4.72 4.30 6.44   6.413.46 3.36   2.83   3.03 
No. of rainy days.   12      10      11       9      10      10     12      12       8       7        7 8 

These figures are not as exact as those for temperature, and at 
Southern Pines itself the precipitation will be found appreciably 
higher, since the northwestern portion of Moore county is drier than 
the southeastern. It is found that the amount of moisture is very well 
distributed over the seasons, the soil receiving annually about 51 
inches. Of this amount approximately 40 per cent, will be carried 
off by the streams, and the remainder is effective in raising the level 
of the ground water from which the upper soil is supplied by capil- 
lary attraction. 

The largest amount of rain falls in July and August, each with a 
normal of over 6 inches; the least amount falls during the last 
four months of the year, when the moisture is no longer so essential, 
but bright sunshiny days are required. There is, however, a dis- 
tinct minimum in April, which is usually dry, and a secondary min- 
imum in June. A period of drought may occur in any month. The 
rains of this section generally occur with local storms, which are 
most frequent in July and August, giving these months the largest 
number of rainy days. Amounts of rainfall exceeding 10 inches per 
month, have occurred in May, July, and August at Southern Pines, 
namely: 11.08 in May, 1891; 10.83 July, 1892, and 10.58 August, 
1891, but there is no record of less than 1.00 inch per month. The 
amount of snowfall in winter is small, and, what does fall, rarely 
remains on the ground more than an average of two days.    On the 
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whole with respect to precipitation, this section may be considered 
well adapted to the purposes of horticulture, though the amount 
furnished seems to be in excess of the requirements of crops, if com- 
pared with the amount received in that region of France so favora- 
ble for the growth of the vine, where the total annual rainfall is less 
than 25 inches. 

The prevailing winds over Moore county are more nearly south 
than southwest during the season of growth, with a velocity rarely 
reaching injurious force, except during the passage of sub-tropical 
storms, which sometimes occur in August, September, and October. 
The average annual cloudiness will be found to be somewhat less 
than 50 per cent., but higher in January and August than during 
the remaining months of the year. The normal number of clear 
days is 125, partly cloudy 130, and cloudy 110. The amount of 
sunshine is amply sufficient. 

5.   THE SOIL AND ITS COMPARATIVE COMPOSITION. 

The character of the soil, as heretofore mentioned, is sandy, with 
a sandy subsoil to an uncertain depth. The examination of the 
soil, to determine more accurately its composition, included both 
chemical and mechanical analyses. The samples were taken by in- 
serting into the soil a two-inch wrought-iron pipe bevelled to a 
sharp edge. The first six inches thus taken was designated the top 
soil, and the twelve inches immediately underneath, that is from 
six to eighteen inches below the surface, was called the sub-soil. The 
samples taken in this way were partially dried in the sun, then 
transferred to the laboratory and completely air-dried in the shade. 

A series of samples were taken in the north and south roadway, 
in the fruit tract, after the field had been laid out and planted. Six 
portions (top soil and sub-soil) were sampled at distances about 300 
feet apart and carefully mixed. In the analyses below, No. 94 rep- 
resents the composite sample of the top soil taken as above described, 
while No. 95 represents the sub-soil of the same composite samples. 
The chemical analyses were made according to the method of the 
Official Agricultural Chemists for 1895. In the top soil the propor- 
tion of coarse particles and fine earth was 14.63 and 85.37 respec- 
tively, while in the sub soil the coarse particles had decreased to 
11.80 per cent., the fine earth being 89.20 per cent. In the analyses 
the fine earth only was treated with hydrochloric acid. The result 
was as follows: 
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CHEMICAL ANALYSES OF THE TOP SOIL AND THE SUB-SOIL OF THE FRUIT FARM. 

Top Soil (6 inches deep). No. 94. Sub-soil (6-18 in. deep). No. 95. 
Moisture 420      .205 
Insoluble matter  ..96.010 97.290 
Phosphoric acid...   f     .037 026 
Volatile and organic matter (containing nit- (containing nitrogen 

rogen.140) 2.025       .014) 1.123 
Lime .-     .040 033 
Sulphuric acid 036     _ 041 
Soluble silica 089 062 
Magnesia.... 010 _ 015 
Oxides of iron and alumina     .818    1.058 
Potash     -.027 035 
Soda     .113     .107 

99.625 99.995 
Coarse particles   14.63 11.80 
Fine earth  85.37 89.20 

The following mechanical analyses were made by Prof. Milton 
Whitney, Chief of the Division of Agricultural Soils, U. S. Depart- 
ment of Agriculture, who characterizes the samples as ''very uni- 
form in their mechanical texture, and are identical with the tex- 
ture of the early truck lands of the Atlantic Seaboard." In regard 
to the constituents of these soils, he says, " Typical truck soils of the 
Atlantic Seaboard contain from about 1 per cent, to 12 per cent, of 
clay in the sub-soil. The lighter soils, or those containing the least 
amount of clay, are better adapted to the earlier and lighter spring 
vegetables, while the heavier soils are better adapted to the later and 
heavier truck, and to those crops which can be planted in the fall 
for the early spring market. The conditions in a soil containing ten 
per cent, of clay in the sub-soil frequently delay the planting of a 
spring crop from two to three weeks later than on a soil containing 
only 5 per cent, of clay. Soils having over 10 or 12 per cent, of 
clay are too heavy and too retentive of moisture for the early truck 
crops. The yield per acre is larger than on the truck lands, but it 
has to meet more competition. The whole value of the truck soils 
lies in the relation of these soils to moisture, and in the relatively 
small amount of moisture they maintain for crops." 

The samples below can be described as follows: Nos, 104 to 108 are 
composite samples from four localities 10 feet apart, taken from the 
virgin soil still uncleared. Different depths are represented from the 
surface to 6 inches deep down to 54 inches. No. 95 is the sub-soil 
(6-18 in2hes) from the cleared area in the roadway, as represented 
in the chemical analysis above. No. 99 is a subsoil from an un- 
cleared virgin soil adjoining the locality from which No. 95 was taken. 
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MECHANICAL, ANALYSES OF SOIL, FROM THE FRUIT FARM, FROM THE SURFACE TO A 
DEPTH OF 54 INCHES. 

NO. 

ep
th

. 
In

ch
es

. 6 
3 
W 

O 

Gravel Coarse 
Sand. 

Medi- 
um 

Sand. 
Fine 
Sand. 

Very 
Fine 
Sand. 

Silt. Fine 
Silt. Clay. 

2—1 1-.5 .5—25 .25-.1 .1—.05 .05-.01 .01-.005 .005—.0001 
A O m.m. m.m.. m.m. m.m. m.m. m .m. m.m. m.m. 

per ct. per ct. per ct. per ct. per ct. per ct. per ct. per ct. per ct. per ct. 
101 0-6 0.11 0.76 9.28 40.82 31.57 11.04 1.32 2.03 0.79 2.40 
105 6-18 0.08 0.54 11.92 41.51 27.20 10.69 1.68 0.37 0.98 3.00 
106 18—30 0.18 0.85 10.58 43.39 25.94 6.99 2.12 2.89 0.92 6.07 
107 30—42 0.21 0.95 3.88 24.30 32.89 23.35 4.42 2.67 1.09 5.29 
108 42-54 0.09 0.62 5.14 24.15 31.82 27.06 5.54 1.26 0.61 1.73 
95 6-18 0.14 0.83 7.78 33.31 35.26 12.89 3.69 2.93 1.01 2.07 
99 6-18 0.07 0.61 2.73 22.00 42.80 20.47 4.79 3.03 1.06 2.62 

For the sake of comparison, several mechanical analyses of truck 
sub-soils, taken from the published reports of Prof. Whitney, are 
given below, and will prove of greater interest when later results in 
the vegetable field are described in subsequent reports. 

MECHANICAL ANALYSES OF TRUCK SUB SOILS. 

LOCALITY. 

o 

Gravel Coarse 
Sand. 

Medi- 
um 

Sand. 
Fine 

Sand. 
Very 
fine 

Sand. 
Silt. Fine 

Silt. Clay. 

2-1 
m.m. 

1-.5 
m.m. 

.5—.25 
m.m. 

.25-.1 
m..m 

.1—.05 
m.m. 

.05—.01 
m.m. 

.01-.005 
m.m. 

.005-.001 
m.m. 

Florida, Altoona, High 
pine land      0.87 

0.67 
1.36 

3.36 

0.91 

2.25 
2.50 

1.61 

0.00 
0.00 

0.63 

0.85 

9.59 
1.64 

4.52 

0.30 
1.42 

3.73 

6.29 

19.06 
3,42 

12.28 

6.04 
23.27 

38.01 

38.11 

24.91 
10.58 

27.58 

49.63 
38.25 

28.69 

36.66 

9.65 
29.32 

48.12 

32.39 
7.51 

10.31 

9.77 

10.08 
43.93 

2.16 

6.24 
15.14 

10.26 

4.53 

14.10 
4.99 

0.81 

1.93 
5.90 

1.81 

0.94 

3.29 
1.03 

1.31 
North Carolina, Newbern, 

early spring truck  
Virginia, Norfolk     

2.80 
7.15 

Maryland,  West shore, 
Severn River  

Maryland,   East  shore, 
Salisbury     

3.20 

1.76 
New York, Jamaica,Long 

Island  
Massachusetts, Boston.— 

7.25 
1.84 

6. Th|E PLAN OF THE EXPERIMENTAL TESTS. 

The general plan adopted for the fruit tests consists of a series of 
29 plats of one-tenth acre each, for each variety tested, excepting the 
small fruits, the plats of which are 1-40 acre each. The series of 
fruits tested are:— 

Series. 
I. Small fruits. 

Fruits. 
a. Strawberries (planted in 1896.) 
b. Blackberries. 
c. Raspberries (planted in 1896.) 

II. Grapes. 
III. Peaches. 
IV. Plums. 
V. Pears (planted in 1896.) 

VI. Apples (planted in 1896.) 
VII. Chestnuts (planted in 1896.) 

The plan of the series and plats can be seen by referring to the 
accompanying plan of the fruit department (Fig. 5).    The dimen- 
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sions of each one-tenth acre plat are 49 ft. X 88.9 ft. The list of fruit 
is as comprehensive as possible. The fertilizing applications include 
the three main elements of plant food (phosphoric acid, nitrogen, 
and potash) in connection with an application of lime on some plats, 
and upon others the observation of the effect of leguminous crops. 
Phosphoric acid is applied as acid phosphate, either alone or in com- 
bination with potash and nitrogen, employing on different plats 
variations of the amount of these ingredients up to double and treble 
the amount. The same variation in potash, in the form of muriate 
of potash,* and nitrogen in nitrate soda, is observed. 

The basis of the fertilizing applications is as follows: 
Potash (K) equivalent to 50 lbs. of actual potash (K20) from mu- 

riate of potash,* per acre. 

FRUIT DEPARTMENT 
OF   THE 

EXPERIMENTAL FABM 
Of TH£ 
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Fig. 5.—Plan of the fruit department, showing series and plats. 

Phosphoric Acid (P) equivalent to 50 lbs. of available phosphoric 
acid in acid phosphate, per acre. 

*For 1895, a part of the potash application on each plat was in the form of kainit, but for 
several reasons this plan was subsequently altered, so that after 1895 all of the potash appli- 
cations are made with muriate of potash, except upon the plats testing the various potash 
salts. 
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Nitrogen (N) equivalent to |20|'lbs. actual nitrogen in nitrate of 
soda, per acre. 

Lime (L) equivalent to 2,000 pounds slaked lime per acre. 
Green Manuring {G) or the growth of cow peas upon the plats, for 

the purpose of being plowed under to utilize for fertilizing purposes 
the nitrogen-gathering power of these legumes. 

The design of these tests is to learn more particularly the relative 
quantity of plant food required for the proper development of the 
several trees and plants rather than to ascertain what form of fertil- 
izing ingredient should be chosen to furnish the essential ingredients. 
Acid phosphate was selected because it is the more common source 
of phosphoric acid ; nitrate of soda, because it furnished a readily 
available material with no other ingredient present to interfere with 
any interpretation of the results; muriate' of potash, as it is a com- 
mon source of potash. To some extent, nitrate of soda for the sole 
source of nitrogen, is objectionable, because of its ready solubility in 
the soil, but its other advantages more than compensate for this ob- 
jection. The plan also embodies a comparison with the different 
forms of potash salts. 

The actual analyses of the fertilizing materials used for the above 
purpose in 1895, were as follows: 

Kainit contained 11.98 per cent, actual potash (K20). 
Muriate potash t i 50.34 «                            a 

Sulphate potash a 48.23 i                           a 

Acid phosphate a 14.06 available phosphoric acid. 
t1 11.09 '       soluble               " 
a 2.97 '       reverted            "           " 
i i 1.24 1       insoluble           "           " 

Nitrate soda a 15.97 actual nitrogen. 
Lime (slaked) i i 63.82 <       actual lime (O«0):3 

The actual amount in grams of each of the special materials used 
to furnish 50 lbs. of potash; 50 lbs. of available phosphoric acid, 
and 20 lbs. nitrogen per acre, or five, five, and two lbs. respectively 
of these ingredients per plat, was as follows: 

Kainit, 18,930 grams per 1-10 acre plat or 417.30 lbs. per acre. 
Muriate potash,    4,505     " " " 99.30    " 
Sulphate potash,  4,702     " " " 103.60    " 
Acid phosphate, 16,130      " " " 355.60    " 
Nitrate soda, 5,674     " " " 125.20    " 

The following applications will show the amount of each ingre- 
dient per plant wherever such ingredient was used according to the 
plan of the experiments: 

For Plums— 
Kainit... - 315 grams per tree. 
Muriate potash...   75      " " 
Sulphate potash 78     " -"- 
Acid phosphate 269     " 
Nitratesoda  47      " " 
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For Peaches— 
Kainit 210 grams per tree. 
Muriate potash   51      *' " 
Sulphate potash   52     " 
Acid phosphate   ...179      " 
Nitratesoda ,----31      " 

For Grapes (Delawares)— 
Kainit 135 grams per vine. 
Muriate potaah      32      " " 
Sulphate potash  33     " "  . 
Acid phosphate ...115      " " 
Nitratesoda 40     " " 

For Grapes (Niagaras)— 
Kainit 158 grams per vine. 
Muriate potash  38     " " 
Sulphate potash    39     " 
Acid phosphate  134     " " 
Nitratesoda 47 

For Blackberries— 
Kainit 382 grams per 10 plants. 
Muriate potash  91      " " 
Sulphate potash  95     " " 
Acid phosphate   325      " " 
Nitratesoda 114     " " 

7.    CLEARING Th|E LAND AND PREPARATION  FOR 
PLANTING. 

The clearing of the fruit tract was commenced February 18th, 1895. 
The appearance of the tract before this time can be seen by referring 
to Fig. 3, on page 8.      The method adopted for this work was to 
carefully remove all trees after being felled, together with limbs, 
twigs,   etc.     The stumps   remaining were  dug  out  (Fig. 6) and 
hauled away.    It was planned to treat all trees in this way, but it 
was found that the labor involved in digging out the stumps of the 
larger pines was too great, and they were accordingly burned in situ, 
and the ashes carefully removed.    There were an average of five of 
these stumps upon each acre, but the careful removal of the ashes 
left no disturbing influence, which might have been caused if they 
had been left upon the land.    The labor and expense of hauling 
trees and underbrush from the tract was very great, but it was nec- 
essary that no material that might furnish fertilizing ingredients 
should remain upon  the soil.     This  would  have been caused if 
brush, logs, etc., had been burned, as is generally done in the clear- 
ing of such lands for practical fruit culture.    After the clearing was 
concluded, which was done as rapidly as possible, the work of prepa- 
ration for planting was commenced.   This consisted in plowing, with 
heavy turning plows, to a depth of eight to ten inches and upturning 
the compact sods of wire grass.    All roots or trash turned up by the 
plows were gathered and carefully hauled from the field.    A second 
plowing was contemplated across the first, but experience had proven 
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that this retards rather than aids the decomposition of the sods of 
the wiregrass, which are very tough and with difficulty cut by the 
plow. The breaking plows were followed by harrows (Fig. 7) going 
twice in opposite directions, and the surface reduced to as fine a con- 
dition as possible. The harrows used were the "Acme" and the 
"Spring-Tooth." The former gave rather better satisfaction. Such 
was the rapidity with which the clearing progressed, that barely four 

Fig. tj.—Digging out the stumps of trees in clearing the Experimental Farm. 

weeks later (Fig. 8) the land was in a condition for laying off the 
plats previous to planting. 

8.    VARIETIES OF FRUIT SELECTED, fIND GENERAL! 
TREATMENT. 

The kinds of fruits selected for the experiments were such as 
promised to yield the greatest profit upon this soil. They were the 
peach, plum, apple, pear, grape, blackberry, raspberry, strawberry, 
and Japanese chestnut. The varieties of each kind of the above 
named fruit selected were such as experience had shown will succeed 
upon sandy soils, that yield their product early, and that appear well 
when shipped to market.    The following is the list: 

1. Strawberries—Lady Thompson.    (Not planted in 1895.) 
2. Raspberries—Cuthbert.    (Not planted in 1895.) 
3. Blackberries—Early Wilson.    (One year old plants from root cuttings.) 
4. Grapes—Niagara and Delaware.    (One year old.) 
5. Peaches—Elberta.    (June buds.) 
6. Plums—Abundance, Burbank, Maru, Ogon, Pool's Pride and Wayland. (One 

year old.) 
7. Pears—Kieffer.    (Not planted in 1895.) 
8. Apples—McCullers' Winter.    (Not planted in 1895.) 
9. Chestnuts—Japanese Mammoth, imported.    (Not planted in 1895.) 
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Two varieties of grapes were planted upon each of the TO acre plats, 
in order to test the two leading types of the better class of shipping 
grapes. This allowed wu acre for each variety and for each fertilizing 
application. The six varieties of plums were selected for the pur- 
pose of cross fertilization, there being two trees of each variety upon 
each plat. Of the above the peach, the plums, grapes and black- 
berries were planted early in April, that being the earliest time the 
ground could be put in proper condition for planting, and the trees 
and vines c >uld be procured The seasons were very unpropitious, 
as can be seen from the meteorological record elsewhere shown, and 
it is believed that the late planting, which was unavoidable, coupled 
with the poor seasons, affected disadvantageously the growth of the 
trees and blackberries, though the vines did not seem to he thus hurt. 

(Fig. 7.—Harrowing the Experimental Farm previous to planting.) 

It was determined, owing to the late preparation, to defer the plant- 
ing of the apples, pears, chestnuts, raspberries and strawberries to 
the following winter and spring. 

After planting, all the trees were pruned to a uniform height of 18 
to 20 inches, to ensure low heads. Experience has shown that on 
such soil in this latitude, high-headed trees are much affected by 
"sun-scald." The aim of future pruning will be to keep a round 
open-headed tree, with fruiting wood well distributed throughout, So 
that the load of fruit may be evenly balanced.    Blackberries and 
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raspberries will be pinched at a height of about three feet to induce 
a bushy habit to reduce the work of tying, as wTell as to protect the 
stems from sun-scald. The grapes will be trained on the Munson 
three-wire trellis, the wires being four feet from the ground. The 
spur renewal system of pruning will be followed. The strawberries 
will be grown by the hill system, as being more easily compared, and 
the relative yield better determined. 

In all cases, shallow, clean cultivation will be given from March 
1st till August 1st. Some of the plats of each series will be sown 
with a leguminous crop, which latter will be turned under to supply 
humus and nitrogen for the successive fruit crops. 

Fig. 8.—Appearance of The Ex pen mental Farm after lour weeks of clearing.   (See figure 3, 
page 8, for the appearance of the land before clearing.) 

The crop will be carefully graded and, excepting a sufficient por- 
tion retained for analyses, will be shipped to the most promising 
markets, where they will be sold upon their merits. 

9. LAYING OUT PLATS, SETTING PLANTS, AND SUBSE- 
QUENT CULTIVATION. 

As it is endeavored that every step in the \ rogn-ss of the work 
should be done with mathematical accuracy, the plats were laid out 
with a surveyor's transit. Each plat is one-tenth acre, being a rect- 
angle 49 feet wide and 88 9 feet long, the long sides extending in 
an easterly and westerly direction. Stakes two inches square were 
located at each corner, and painted white with the number of the 
plat upon the two inner sides of each.    A roadway of 20 feet be- 
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tween eacli series and between each plat was left for convenience of 
access and to separate completely the several plats. In setting out 
the vines and trees the same accuracy was observed. It was desired 
that the distance between rows should be approximately as follows: 

Piums, 20x20, equivalent to 108 p3r acre. 
Peaches, 16x16, equivalent to 170 per acre. 
Grapes, 1. Niagara, 8x10, equivalent to 554 per acre. 

"       2. Delaware, 6x10, equivalent to 726 per acre. 
Blackberries, 3x6, equivalent to 2,420 per acre. 

The actual dimensions, however, between each row and plant 
proved to be as follows, it being of course, understood that the odd 
number of feet between trees aud plant is due to the necessity of 
having a definite number of plants upon each plat: 

Plums—3 rows to the l-10th acre plat and 4 in a row, or 12 to the 
plat, or 120 to the acre. The rows are 16.33 feet apart, and 8.16 
feet from roadway on the side of plat. The trees are 22.22 feet apart 
in the rows, and 11.11 feet from the roadway. 

Peaches—3 rows to the plat, and six in a row, or 18 to the plat, and 
180 to the acre. The rows are 16 33 feet apart, and 8.16 feet from 
the roadway. The trees are 14.81 feet apart in the rows and 7.40 
feet from the roadway. 

Grapes—On the l-10th acre plat were two varieties upon l-20th 
acre each, as follows: 

1. Niagara—which are on the western side of the plat—contained 
5 rows and 6 to the row, or 30 to the plat, or 600 to the acre. The 
rows are 9.8 feet apart and 4.9 feet from the roadway, with vines 
7.41 feet in the row and 3.70 feet from the roadway. 

2. Delaware—on the eastern side of the plat—with 5 rows and 7 
in the row7, or 35 to the plat, or 700 to the acre. The rows are 9.8 
feet apart and 4.9 feet from the roadway, with vines 6.35 feet apart 
in rows, and 3.17 feet from the roadway. 

Blackberries—8 rows to the plat and 31 plants to the row, or 248 
to the plat, or 2,480 to the acre. The rows are 6.12 feet apart and 
3.06 feet from the roadway, with the plants 2.87 feet apart, and 1.43 
feet from roadway. 

The manner of locating the trees and plants was as follows: A 
No. 10 galvanized iron wire was used as a planting line, with the 
distance for locating the trees in the row being carefully measured 
upon the wire. This was stretched very tight, by stakes driven at 
either end of the wire, and furnished an invariable measure for 
locating the trees. The present appearance of the trees, in mathe- 
matically exact rows, shows the accuracy of this plan. 

The Plums were set out April 4th and 5th. There had been no 
rain during the week, and the ground was quite dry. The roots of 
all, after being cut back to six inches and evenly balanced, as near 
as possible, were "puddled" by dipping in a barrel of water, and 
then while wet were covered with soil. The trees, after planting, 
were headed to a uniform head of eighteen inches.    The first tree 
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set out on the Experimental Farm was an Abundance Plum, on 
April 4th, 1895, at 12 M., (Fig. 9) in the presence of H. L. Thurston, 
B. von Herff, D. D. F. Cameron, B. W. Kilgore, H. B. Battle, and two 
laborers. 

It is hoped thai the name of the plum will be typical, of the ben- 
eficial results to accrue from the experimental work. 

The Peaches were next set oat, on April 6th, and in the same 
manner as the plums. The Grapes were planted on April 9th, dur- 
ing which time a beneficial rain fell. The vines w» re cut to two 
buds, and were 4 to 6 inches high. The roots were left from 8 to 
12 inches in length Stakes fibout six feet long were subsequently 
driven beside each vine, to which the shoots w^re tied as they ^rew. 
The stakes will give place to a wire trellis the second year. 

Fig. 9.—Planting the first fruit tree on the Experimental Farm, April 4th, 1895. 

The Blackberries were planted on April 910, though the last eight 
series were planted later, on the 23d. The plants were cut back to 
2 to 4 buds and the same height as the grapes. The roots were 
pruned to 6 and 8 inches. In order to protect the plants from the 
effect of the very hot sun, a mulching of long-leaf pine straw (Fig. 
10) was placed upon each plat at the rate of one one-horse load, aver- 
aging 165 lbs. per plat.    This was done on April 24th and 25th. 

The cultivation of the plat after planting was shallow, so that no 
damage to the root systems could iesult. The implements used for 
the purpose were the Iron Age and Planet Jr. one-horse cultivators. 
The treatment was repeated at intervals of ten to thirteen days, as 
the condition of the soil demanded it, until August 1st. No weeds 
appeared in any of the plats, except a few Euphorbias and fire-weeds 
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(Erechtites), but shoots from the roots of the oaks originally upon the 
land gave some trouble. 

On June 15th, the plats designed to test the effect of leguminous 
crops, were sown in cow-peas, broadcast, at the rate of 75 lbs. per 
acre, (equivalent to 1J bushels). The variety sown was the " Un- 
known," or " Wonderful," which was selected because of its very 
vigorous growth of vine. The growth of the peas were left on the 
plat all to be turned under the following winter or spring, at which 
time lime will be applied upon the plats allotted to it.    In future, 

illlSifcStf 

- 

Pig. 10.—Appearance of the Blackberry series mulched with pine straw.   The foreground 
shows recently plowed ground. 

the peas will be sown in drills between the plants, instead of broad- 
cast, as it was ascertained that the pea vines in the latter case proved 
objectionable by interfering with the proper growth of the plants. 

10.    DETAILS OF FERTILIZING. 

The contents of the bags of fertilizing ingredients were mixed very 
thoroughly on a clean wooden floor, the few lumps found being care- 
fully pulverized and well incorporated. An accarate sample was 
taken for analysis. The manner of mixing the ingredients and of 
slaking the lime can be seen in Fjg. J1. The amounts of the differ- 
ent ingredients were carelully calculated for separate applications 
upon each of the plums, peach, and grapes, the purpose being for 
each tree and vine to receive separate portions of each ingredient, 
which were to be carefully applied by hand to ensure accuracy (Fig. 
12), so that the exact amount of materials should be applied where 
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intended. The materials for each tree and vine were mixed in paper 
bags, and carried upon trays and deposited upon the plats to be fer- 
tilized. For the blackberry series the weighings were made for each 
row, instead of each tree as in the other series. 

Fig. 11.—Slaking lime preparatory to applying. 

As the trees, vines, and plants were in their first year of growth 
after transplanting from the nurseries, the applications of the differ- 
ent fertilizers, instead of being full normal amounts as stated below, 
were divided into the following proportionate parts, and the applica- 
tions were made at the time stated. And as their roots would not 
extend to a great distance during the first year, the application was 
made only upon the probable area that would be reached by them. 

For the Plums and Peaches.—One-fifth of the normal amount of 
potash and phosphoric acid was applied at the time of planting, and 
one-fifth of the normal amount of nitrogen was applied (one-half 
at time of planting, and the remaining one-half during the first 
week in June). The fertilizers were applied in a circle of 3 ft. radius 
surrounding each tree, excepting the first application of nitrogen, 
which was upon a circle of one foot radius. 

For Grapes—One-half of the normal amount of potash and phos- 
phoric MCid was applied at time of planting, and one-half of the 
normal amount of nitrogen, one half of which (J of normal) was 
applied at planting, and tiie remaining one-half during the last week 
in May. The applications were made upon one-half the whole area, 
or in other words, it was expected that the roots from each row would 
reach one-fourth the distance in each direction.    The first applica- 
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tion of nitrogen here was upon a circle of 12 inch radius surround- 
ing the vine. 

For the Blackberries.—One-half the normal amount of potash and 
phosphoric acid was applied at time of planting, and one-half of the 
normal amount of nitrogen, one-half of which (or J of normal) was 
applied at time of bursting of buds, the remaining one half one 
month later. The applications were made upon the whole area of 
the plat, except that the first application of nitrogen was upon one- 
half of the area. 
| For 1896 and thereafter, the amount of applications, as well as the 
area fertilized, will be increased according to the age of the several 
trees and vines. In making the applications, the different ingre- 
dients   were   taken   from   the bags   already carried   to the   plats, 

Fig. 12.—Manner of applying fertilizers to each tree to ensure accuracy. 

carefully applied and worked in as a top dressing around the trees 
and vines to the distance named above, in order that the roots in 
growing might have access to the plant food in these materials as 
their needs would demand. 

The labor involved in weighing out the portions and applying in 
the manner stated was very great, the total number of these weigh- 
ings being 6,556. 

The portion of the work relating to the fertilizers was done entirely 
by experienced men from the chemical division of the Experiment 
Station. 
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PLAN OF THE FERTILIZING APPLICATIONS UPON|THE PLATS 
[DURING 1895. 

The fertilizing applications upon each of the TV acre plats are as 
follows, in which K, P, N, G, and L represent the fertilizing ingre- 
dients stated below, there being two plats (8 and 21) with no fertiliza- 
tion thereon left for comparison: 

K represents 50 lbs. actual potash (K20) per acre, from muriate potash, except 
that sulphate of potish is used on plat No. 29. 

P represents 50 lbs. available phosphoric acid per acre, from acid phosphate. 
N represents 20 lbs actual nitrogen p?r acre, from nitrate soda. 
G represents green manuring with cow-peas. 
L represents 2000 lbs. slaked lime per acre. 

CLASS 1.—-SINGLE INGREDIENTS AND COMBINATIONS. 

Plats No ... *1 2 3 4 5 6 
Applications K P N KP KN PN 

CLASS 2.—THREE INGREDIENTS IN VARIABLE AMOUNTS. 

17       8 9 10 11 12 13 14 15 
Plats No  ...   'KPN   O   Ky2PN  K3PN  K3PN  KP^N  KP2N  KP3N  KPN^ 
Applications  f     16        17 

j KPN2 KPN3 

CLASS 3.—STANDARD APPLICATION (K2PN) AND SUBSTITUTING GREEN MANURING 
AND LIME FOR NITROGEN. 

Plats No....        18 19 20 21 22 23 
Applications    (K2P)G    2(K2P)G      2(K2P)NG O        K2PNL   (K2P)LG 

CLASS 4.—MULTIPLES OF THE STANDARD APPLICATION (K2PN) WITH GREEN 
MANURING AND LIME. 

Plats No...        24 25 26 27 28 29 
Applications |(K2PN)GL (K2PN)GL 2(K2PN)GL 3(K2PN)GL 4(K2PN)GL K2PN 

FERTILIZERS APPLIED TO THE PLATS IN APPROXIMATE AMOUNTS. 

In order to present, in a condensed shape, the normal applications 
per acre upon each plat, they are given below in approximate amounts 
for convenience of comparison (the exact amounts depending upon 
the analysis of the ingredients).    The figures refer to pounds. 

* After 1895 the first three plats were changed to test the three forms of potash, as given 
in the following table. Also muriate of potash after 1895, is the entire source of potash in 
all of the other plats, except No. 29. 
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Fertilizers Applied to the Flats in Approximate Amounts in Founds after 1895.* 
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1 400 125 800 1 
2 •    ■    •    • 400 125 400 2 
3 400 125 600 3 
4 100 400 4 
5 100 125 5 
6 400 125 6 
7 100 400 125 7 
8 8 
9 50 400 125 9 

10 200 400 125 10 
11 300 400 125 11 
12 100 200 125 12 
13 100 800 125 13 
14 100 1,200 125 14 
15 100 400 63 15 
16 100 400 250 16 
17 100 400 375 17 
18 200 400 GM 18 
19 400 800 GM 19 
20 400 800 125 GM 20 
fll 21 
22 200 400 125 2,000 22 
23 200 400 2,000 GM 23 
24 100 200 63 2,000 GM 24 
25 200 400 125 2,000 GM 25 
26 400 800 250 2,000 GM 26 
27 600 1,200 375 2,000 GM 27 
28 800 1,600 500 2,000 GM 28 
29 400 125 200 29 

*During 1895, plats 1, 2 and 3 had only K, P, and N, respectively. 

The fertilizers, as above stated, were applied to the plats on April 
12-16. The second application of nitrate of soda was made June 
14-15. 

As has been stated, a mulching of pine straw was placed on the 
blackberries at the average rate of 165 pounds per plat. The com- 
position of the straw on the air-dried sample was as follows : 

Phosphoric acid 0.120 per cent. 
Nitrogen 0.325   "     '• 
Potash 0.031    "      " 

This mulch for the quantity stated added to each plat the following: 
Phosphoric acid ■. 0.198 pounds. 
Nitrogen 0.536     " 
Potash 0.051     " 

These quantities in themselves were very small, but even if appre- 
ciable, they were added uniformly to each plat, and consequently 
may be omitted from subsequent consideration of the relative appli- 
cations. 
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The application of lime was made April 24th on plats Nos. 22 and 
23. It consisted of 200 pounds slaked lime per plat. This slaked 
lime was made with building lime, slaked with water to a powder. 
Four barrels of lime of about 190 pounds each, or 760 pounds, slaked 
to 1,372 pounds. The application of lime upon Nos. 24, 25, 26, 27 
and 28 were reserved till the peas upon them were plowed under. 

II.    METHODS OF  RECORDING GROWTH, MAKING NOTES, 
AND SECURING PHOTOGRAPHIC RECORDS. 

To make the work of the greatest value, it was decided that com- 
plete notes should be taken of the progress of the growth of the 
various series, aud to more surely note the effect of the different 
applications and their treatment upon the several plats. Daring 
1895, the condition of the plants on the different plats were noted 
very carefully and with much detail three times during the season, 
namely, June 1-3, August 9-12, and November 6-9. In the record, 
each plant of the peach and plum plats is treated individually, but 
for vines on the grape plats only every second plant in each alternate 
row was noted, except where intermediate plants were dead or miss- 
ing, when the fact was also recorded. 

Atthe first examination, June 1st, the following facts were recorded: 
1. Plant number in plat; 2. Height pruned at planting; 3. Length 
of new growth ; 4. Insect damages; 5. Fungous damages; 6. Gen- 
eral remarks. At the second examination, August 9-12, the follow- 
ing facts, regarding each plant, was noted: 1. Plant number; 2. 
Average new growth of shoots in inches; 3. Number of shoots; 4. 
General vigor of plants; 5. Insect damages; 6. Fungous damages; 
7. General remarks. At the third examination, November 6th, the 
following facts were recorded of each plant:1. Plant number; 2. 
General appearance; 3. Condition of winter buds; 4. Condition of 
bark; 5. Color and condition of foliage; 6. Average length of new 
shoots; 7. Number of new shoots per tree; 8. Remarks. 

For the year 1896 and afterwards, much more comprehensive 
records will be kept, embracing the life of the trees and plants upon 
the plats from planting to the matured fruit, as well as the appear- 
ance thereafter. 

In connection with a record of the growth of the trees, vines, and 
plants by the means of notes and observations, it was determined to 
preserve full records by means of photographs, in order that a visible 
demonstration might be preserved of the actual growth upon each 
plat at stated intervals during the year. The collection of photo- 
graphs taken include 159 subjects, and embrace every detail, from 
the beginning, when the fruit tract was located, to the end of the 
year 1895. Daring this time each plat of each series was photo- 
graphed, with the exception of the blackberries. Among other pho- 
tographs, is shown the appearance of the pine forest before work was 
commenced, and when it was still in its natural condition; also the 



HORTICULTURAL EXPERIMENTS DURING 1895. 189 

felling of trees, the digging of stumps, the hauling off of logs upon 
log wagons, the removal of trees, roots, brush and undergrowth ; the 
first plowing of the soil, harrowing, laying cff plats with the transit, 
the planting of the different series, the mixing of fertilizers, carrying 
the fertilizers in paper bags to the various plats, the application of 
these fertilizers. These were followed by the general appearance of 
the different series viewed from the avenue. Later on, upon August 
4th and 5th, views of the appearance of each plat of each series were 
made in detail. 

12.    WEATHER CONDITIONS DURING 1895. 

No observations were taken at the immediate locality of the tests, 
but the records of the observing station, cooperating with the Ex- 
periment Station, at Southern Pines, are available and are inserted 
below. The instruments are located about two miles from the ex- 
perimental fields, and present a fair statement of the weather con- 
ditions at the latter points. It should be stated, however, that there 
has been some slight interruption in these records, and they cannot 
be given in full in every respect. 

WEATHER CONDITIONS DURING 1895. 

Jan. Feb. Mar. Apr. May Ju. Jul. Aug. Sept Oct. Nov. Dec. Year. 
Average ) 
Monthly V 40.3 34.8   51.6 59.8 67.0 77.6 78.2 79.    78.7 61.8 54.6   47.5     60.9 
Temperature ) 
Precipitation   7.60 2.39   8.78 6.83 2.07 4.79 4.93 5.99 0.111.87   ...    3.54 
No. clear days    15     17       17     16     18     18     20     19   ...      22     17      22 

louT/Zs. \     7      2 ^      5      6      6      7      7   ...       7     11        6 

?ay8?l0Udy     |      9      9       12      9      7      6      4      5   ...       2       2        3 

dm!fjdm [     8      7       11     15     10     13     12     10      1       2    ...        4 

DEPARTURES FROM THE NORMAL MONTHLY TEMPERATURE AND PRE- 
CIPITATION. 

The variation from the normal monthly precipitation and tem- 
perature can be seen below, and are determined by comparing the 
above table with the discussion of the climatic conditions of South- 
ern Pines, on pp. 13, 15: 

Jan.   Feb. Mar.    Apr.   May   Jun.    Jul. Aug. Sept. Oct. Nov. Dec. 

ature**" \ ~ 1'7—U'2 +1-6 — L2 + 20 + 1>6 — °-8 + 3.0+8.7 + 2.8 + 3.6 + 2.5 

tetlon.1" 1 +2.90—1.64+4.44+3.69—2.65+0.49—1.51+0.42—3.35—1.49    ... +0.51 
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The most noteworthy facts during the year, were the low temper- 
atures during January, February and April, and the high tempera- 
tures of August to December. The precipitation was greatly above 
the normal in March and April, and below in the months of Sep- 
tember and October. 

13.    FUNGOUS fIND INSECT ENEMIES  0ND THEIR 
TREATMENT. 

Newly-planted orchards in regions sparsely settled are not, as a 
rule, greatly troubled by insect or fungous pests for some years after 
planting. In the case of the present experimental work, the rule 
held good except as to a species of native ant, (Solenopsis geminatus, 
Fabr.), which is a very common occupant of the virgin soil on these 
pine lands. The removal of the forest growth appears to cut off the 
normal food supply of these insects, and as a consequence they 
attacked the young and tender shoots of the peach and plum trees 
with a voracity that seriously threatened the lives of the plants. The 
grape vines, for some unknown reason, were almost exempt from 
their attack. To prevent the ravages of these insects, several plans 
were tried on May 27th to June 3d upon a portion of the peach and 
plum trees. On each plat was applied a three-inch band of ordinary 
whitewash, to each five gallons of which was added one gallon of 
cotton-seed oil. This is a popular remedy for orchard-infesting ants 
in Georgia, except that engine oil is used in place of cotton-seed 
oil. The whitewash, however, soon dried completely, and the ants 
had no difficulty in passing over it, while the oil in the wash seemed 
to injuriously affect the tree. It is possible that if the engine oil had 
been used, the remedy might have proven more successful. Another 
remedy was tried by applying a ring of loose cotton lint near the 
base of the tree and tied with a string sufficiently tight to prevent 
the ants from passing between the lint and the bark. For some days 
this proved an effectual barrier to the ants, but after a few hard rains 
the filaments of the lint became matted together, and they passed 
over with more or less difficulty, and in numbers sufficient to do 
considerable damage. On July 10th, both these methods were dis- 
carded and the bands removed from the trees. A few thicknesses of 
manila wrapping paper were next wound around the base of the 
trees to a height of three inches, and upon this was painted a thick 
band of " Ermisch's Insect Lime," a patented commercial article, 
sold at about 15 cents per pound. This is a thick oily substance, 
much resembling axle grease, and is, doubtless, a product of petroleum. 
It has been used to a considerable extent by the Massachusetts Gypsy 
Moth Commission in its warfare against that pest. For about two 
weeks the greasy viscid, band remained an unsurmountable barrier 
to the ants, then it began to harden on the outside and the ants 
were again able to pass over and resume their destructive work upon 
the foliage.   The trees were next sprayed with the standard Bor- 
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deaux Mixture, consisting of 4 pounds copper sulphate, 4 pounds 
stone lime to one barrel of water. To each barrel of this was added 
4 ounces of Paris Green. It was applied with a Garfield Knapsack 
Sprayer, fitted with the Vermorel nozzle. This proved a satisfactory 
remedy for the ants, as long as it covered the foliage, but the rains 
soon washed it off and the new shoots developed new leaves, and 
after about ten days the ants, now much decreased in numbers, were 
back on the trees. On August 15th, the plats were again sprayed. 
This time, to make the liquid adhere better to the foliage, one gallon 
of black molasses was stirred into the mixture, which otherwise was 
the same as before, except that only three ounces of Paris Green was 
added to the barrel. This was applied as before with a knapsack 
sprayer and the mixture was kept properly stirred. No injury to 
foliage resulted, and the liquid remained on the leaves till they fell 
in November. The ants, however, still continued to do more or less 
damage, and none of the methods employed against them can be 
called a complete success. Our experience seems to show that early 
and persistent spraying with Paris Green, not to exceed three ounces 
to fifty gallons of Bordeaux mixture, combined with continuous 
stirring of the ground, will kill or drive the ants away. We found 
the addition of one gallon of black molasses an improvement to the 
ordinary Bordeaux mixture, making it adhere much longer to the 
foliage. Besides these ants, no other insect of any importance was 
seen upon the plants. 

The only fungous diseases noticed, was the microscopic fungus 
" Shothole " {Septoria persicse) of the leaves of the peach trees, and to 
a much lesser extent, the " Shothole " fungus of the plum, and the 
downy mildew on the leaves of the grape vines. Mildew attacked 
chiefly, and to a very considerable degree, the Niagara, and to a 
very much lesser extent the Delaware vines. 

Grape mildew was held in check fairly well by the Bordeaux spray, 
applied only twice during the summer. The treatment should have 
been repeated four times, and would probably have greatly reduced 
the spread of this fungus, which, however, did no appreciable dam- 
age. The Septoria, however, was much more stubborn. The first 
application of Bordeaux mixture had only a slight influence in 
checking it, probably because it was washed off so quickly. The 
second treatment, which adhered well to the foliage, practically pre- 
vented further spread of the fungus. No other fungi of any economic 
importance was noted. 

14.  DIFFICULTIES ENCOUNTERED DURING THE 
FIRST YEAR. 

It should be stated that several difficulties presented themselves 
during the prosecution of the work during 1895. Several of these 
proved serious and materially affected the general character of the 
results.    They can be enumerated as follows: 
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1. Fresh Land.—Experience has proven that for most fruit crops, 
it is not desirable that fresh land should be used for planting. The 
soil is permeated by the lateral roots of the pines, oaks, and under- 
growth and of the heavy growth of the wiregrass. The latter, especially, 
on account of its hard compact sod, and difficulty in pulverizing it, 
and its slow decomposition, prevents the soil particles from adhering 
to each other, and leaves numerous air spaces of greater or less dimen- 
sions below the surface of the soil, even after repeated borrowings. 
The mechanical difficulty thus presented by the undecomposed sod 
and the air spaces between them, to the passage of the fine tender 
roots of the newly planted trees, were numerous causes for the lack 
of growth. The organic matter of these materials, and the acidity 
of the soil produced by the decomposition throughout the season, 
doubtless had an injurious effect upon the roots of the stock, and 
injuriously affected its growth. 

2. Late Planting.—The process of clearing the land necessarily re- 
quired time, owing to the care required to ensure the best results, as 
well as because such a large area had to be cleared. With all the 
available force, amounting to twenty men and three or four teams, it 
was not possible to prepare the land for planting before the first week 
in April, the work having been begun just after the middle of Feb- 
ruary. Ordinarily this would have been almost too late for setting 
out the trees and plants. 

3. Bad Weather Conditions.—The spring season, as well as the late 
winter season, although very exceptional in the amount of precipi- 
tation and the departure from the normal mean temperature, proved 
rather advantageous than otherwise, for it allowed additional time 
for the clearing, and prevented spring growth for two or three 
weeks later than usual. At the time the stock was set out most of 
it was budding. This would not have been a serious objection but 
for the advent of the warm spring weather so long delayed. The 
heat proved too great for many of the plants, and they showed lack 
of vigor from the start, causing some soon thereafter to fail and die 
The p°aches and blackberries especially showed this result; the 
plums less so, and the grapes least. 

4- Nursery Stock.—Owing to the extent of the work of preparation, 
the choicest nursery stock could not be secured, and the failure of 
some of it, especially the blackberries, may be attributed to this cause. 

15.    GROWTH DURING 1895, AND CONCLUSIONS. 

As has been stated, the blackberries, peaches, plums, and grapes 
in the order named, were injuriously affected by the abnormal condi- 
tions of bad seasons, fresh ground, and other causes already named. 
The blackberries were so hurt that soon it became apparent that the 
results could not be accurate, and that new planting would be nec- 
essary. It was, therefore, decided that the whole series should be 
replanted for the year 1896. 
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Fig. 13.—Plat No. 10 of the Peach series with K2PN fertilizer. 

The peaches were also badly hurt by the abnormal weather con- 
ditions and especially by the fresh land, and ant depredations. A 
large majority of the trees soon succumbed to these adverse condi- 
tions.    Two cuts are here appended showing the beneficial effects of 

Fig. 14.—Plat No. 22 of the Peach series.   Same fertilizer as Fig. 13, with the addition of lime. 
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lime upon fresh land in the peach series, though the lime applica- 
tion could be traced in the same way upon the other series of plums 
and grapes. Plat No. 10 of the peaches (Fig. 13) has the E2 P N 
application. Only four of the eighteen trees upon the plat were liv- 
ing at the time of the photograph on August 24th, and these were in 
a thriftless condition. When this plat is contrasted with plat No. 22 
upon which the same fertilizing application was used with the addi- 
tion of slaked lime (Fig. 14), the improvement is at once apparent. 
The latter by its action upun the soil has corrected the effect of or- 
ganic decomposition, and has left the soil in a more normal state. 
The result is that fifteen of the eighteen trees of the plat are living 
and in a flourishing condition. The photographs were taken at the 
same time. The white measuring rod in the cuts is four feet high. 
At the end of the growing season, owing to unsatisfactory conditions 
of most of the peach trees, it was determined to replant all the trees 
of this series, using one-year old trees for this purpose. Observa- 
tions were taken of the growth of the trees of this series during 1895, 
but the results, owing to the very incomplete stand, are not included. 

The trees of the plum series were not injured as much as those of 
the peach series, but were far from being a first-class stand. Two 
cuts are appended showing the normal application of K2PN on 
plat No. 7 (Fig. 15), and the appearance of plat No. 8, which had no 
fertilizer upon it (Fig. 16). Observations of the growth of the trees 
of the plum series were carefully taken, and are here appended on p. 40. 
The average growth is made by recording the measurements of the 
living trees upon the plats, and combining the growth of the six 
varieties in these averages. 

So many adverse conditions occurred during the first year of 
growth that conclusions upon the plum series can be but meagre 
and untrustworthy, and are here omitted. 

The grape series presented a much more even growth, and the 
appearance of the various plats were much more satisfactory. Sev- 
eral cuts are here shown illustrating the growth of some of the rep- 
resentative plats, the photographs being taken at the same time 
(August 23, 1895). The measuring rod is seven feet in height. The 
first three plats of the series, with single applications of potash (K), 
phosphoric acid (P) and nitrogen (N) (Figs. 17, 18 and 19) show re- 
sults but little better than on plat No. 8 with no fertilization (Fig. 
20). A combination of the ingredients K5 P, and N (Fig. 21) show a 
very decided improvement over the single ingredient plats. The 
three next cuts (Figs. 22, 23 and 24) show the effect of a larger 
amount of each of the three ingredients in combination, namely Ks 
PN (in Fig. 22) KP2N (in Fig. 23) and KPN3 (in Fig. 24). The 
result in each case is very striking, but the greatest increase in 
growth is where the larger amount of nitrogen has been applied. 
The winter prunings will give a better idea of the comparative re- 
sults of the various fertilizers than does the average growth upon the 
several plats. The wood was cut back to six inches from the ground 
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M #  <*# 

Fig. 15.—Plum series.   Plat No. 7, Fertilizer application of KPN. 

or to the original height at the beginning of the season, and the air- 
dry weight of these primings is shown in the table on p. 42, together 
with the average growth on the several plats oil June 8, August 12 

Fig. 16.—Plum series.   Plat 8, with no fertilizer. 
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and November 6. The winter primings, therefore, include the entire 
growth of shoots for the year, no other pruning having been made 
during the season of growth. The weight of winter prunings in the 
following table are calculated to a full stand of vines from the actual 
weight of the vines living at the time of pruning. 

Average Growth in Inches of the Plnm Series During 1895. 
(Trees were set ont April 5, 1895.) 

PLAT AND FERTILIZER. 

1. 
2. 

K  
P  

3. N    
4. KP     .. 
5. KN.... 
6. PN .... 
7. KPN .. 
8. O  
9. K^PN 

10. K2PN . 
11. K3PN . 
12. KP^N 
13. KP2N . 
14. KP3N 
15. KPN^ 

KPN2  . 
KPN, . 

16 
17 
18 
19 
20 
21. O 
22 

K2PG 
2(K2P)G... 
2(K2P)NG 

23 
24 
25 

K2PNL 
K2PLG 
^(K2PN)GL... 
(K2PN)GL  

26. 2(K2PN)GL  
27. 3(K2PN)GL .... 
28. 4(K2PN)GL .... 
29. K2PN (sulphate) 

June 7. Aug. 12. Nov. 6. 

7 8 11 
6 7 11 
7 9 14 
6 7 9 
7 10 17 
9 14 24 
7 12 23 
5 5 6 
7 10 18 
6 8 15 
7 10 16 
i 10 20 
5 10 17 

10 16 
4 6 15 
4 7 18 
5 5 10 
3 4 6 
4 4 4 
6 11 12 
5 5 8 
1 9 23 
4 4 4 
6 9 10 
5 9 11 
4 7 11 
4 4 20 
5 7 22 
7 13 24 

As has been previously stated, the growth of the cow-pea vines 
upon plats 23 to 28 inclusive, appears to have injuriously affected 
the growth of the grape vines This was due to planting the peas 
broadcast and too near the vines. The same result was also noticed 
upon the peach and plum series. Hereafter the peas will be planted 
either in rows or in narrow bands at sufficient distances from the 
rows of trees and vines to prevent any probable injury. 

It is not desirable to draw many conclusions from the results of 
growth shown in the table above, and these should be stated with 
caution. It appears too that the field is not as uniform as the gen- 
eral characteristics would indicate, and that the natural fertility of 
the soil is least at the southern end, at the beginning of the series, 
but that the upper two-thirds is more uniform. It is expected, how- 
ever, that this variation will be overcome by subsequent cultivation 
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Fig. 17.—Grape series.   Flat 1, with K fertilizer. 

in after years. It is evident that the following conclusions can safely 
be drawn: (1) That a very large increase of growth is caused by the 
application of fertilizers properly compounded, although it cannot be 

Fig. 18.—Grape series.   Plat 2, with P fertilizer. 
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Average Growth in Inches of the Grape Series during 1895, and the Weight ofmWinter 
Prunings in Grams.    Vines were set out April 9, 1895. 

PLAT AND FER- 
TILIZER. 

1. K   
2. P  
3. N   
4. KP  
5. KN  .'. 
6. PN   
7. KPN  
8. O  
9. Kip>N._._  

10. K2PN  
11. K3PN  
12. KP^N.  
13. KP2N....  
14. KP3N  
15. KPN^   
16. KPN2..  
17. KPN3  
18. (KoP)G ...  
19. 2(K2P,G  
20. 2(KoP)NG .  .. 
21. O       
22. K2PNL     
23. K2PLG     
24. i£(K2PN)GL._. 
25. (K2PN)GL  
26. 2(K2PN)GL   .. 
27. 3(K2PN)GL.... 
28. 4(K2PN)GL 
29. K2PN (sulpha'e 

NIAGARAS. 

00 

11 
15 
14 
13 
15 
12 
11 
10 
16 
15 
15 
13 
16 
15 
16 
16 
13 
17 
12 
16 
12 
20 
11 
16 
14 
16 
12 
11 
13 

■i—i 

19 
20 
18 
18 
26 
18 
16 
12 
25 
35 
41 
29 
43 
43 
32 
40 
42 
26 
20 
36 
25 
45 
18 
30 
26 
37 
35 
29 
45 

> 
O 

37 
31 
24 
27 
35 
27 
20 
16 
37 
43 
50 
61 
59 
59 
55 
61 
52 
33 
29 
36 
33 
56 
14 
37 
38 
44 
46 
37 
69 

^Weight of 
winter 

pruning. 

196 
246 
140 
156 
286 
234 
172 
111 
382 
537 
945 
810 
1085 
1275 
676 
1379 
1212 
369 
167 
518 
322 
1277 
190 
386 
408 
696 
622 
640 
1099 

DELAWARES. 

1-5 

10 
10 
7 

7 
9 
9 
9 
9 
8 
7 
8 
8 

10 
10 
8 
9 
10 
9 
9 
7 
7 
9 
8 
6 

12 

bJD 

13 
18 
14 
15 
12 
12 
13 
7 

14 
17 
22 
26 
31 
25 
24 
26 
28 
12 
13 
21 
18 
29 
18 
13 
21 
20 
27 
21 
34 

CD 

> 
O 

14 
18 
12 
16 
13 
17 
17 
7 

21 
26 
23 
37 
42 
34 
25 
36 
44 
28 
18 
28 
24 
48 
13 
23 
19 
26 
26 
20 
45 

Weight of 
winter 
pruning.' 

79 
136 
89 

112 
90 

116 
131 

36 
209 
244 
296 
629 
494 
734 
249 
603 
831 
232 
125 
344 
245 
732 
134 
175 
137 
212 
402 
273 
752 

definitely stated with only the result of one-season's growth what is 
the best proportion; (2) that lime in connection with the complete 
application of the three ingredients very greatly increased the vine 
growth, and that this effect is probably due to a great degree to the 
beneficial action of the lime upon the fresh soil by aiding in the de- 
composition of organic matter, and thus neutralizing the effect of 
organic acids produced ; (3) the use of the sulphate as a source of 
potash appears to be of greater value than the muriate; whether 
this result is due to the fact that the sulphate more than muriate 
can be more easily taken up by the vine in the process of growth, 
or that the sulphate has acted chemically upon the soil to render 
more available the compounds already present, is not altogether ap- 
parent, but it is likely that both causes have been effective; (4) that 
the broadcast sowing of cow peas for green manuring on fruit crops 
near the vines and trees is not to be commended, but that a suffi- 
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Fig. 19.—Grape series.   Plat 3, with N fertilizer. 

Fig. 20.—Grape series.   Plat 8, with no fertilization. 
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Fig. 21.—Grape series.   Plat 7, with all three ingredients, KPN. 

cient open space should  be left between them so as to prevent any 
interference of the growth of the fruit crops. 

The conclusions which  might be drawn from the application of 
the various fertilizing ingredients, or due to other causes, might 

Fig. 22.—Grape series.   Plat 10, with K2PN application. 
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Fig. 23.—Grape series.   Plat 13, with KP2N application. 

easily be extended and elaborated, bat it is believed that it is pre- 
ferable to await further results before more decided statements are 
ventured. 

Fig. 24.—Grape series.   Plat 16, with KPN2 application. 
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POULTRY KEEPING FOR PROFIT. 

BY F. E. HEGE, POULTRY MANAGER. 

Introduction. 

Bulletin No. 126 of this Station, entitled "Why not Improve 
your Poultry ?" was intended to interest people of the State in the 
industry, and could not be more than a brief outline of poultry 
raising. The present bulletin is more complete, and the endeavor 
has been to make it useful for a ready reference to those directly 
or indirectly interested in this industry, especially in giving a better 
knowledge of poultry houses, yards, breeds, diseases, mating, and 
rearing by both natural and artificial means. 

Much interest has been elicited by the inauguration of the poul- 
try division of the Station, and the publication of the preliminary 
bulletin above referred to. A steadily increasing demand for better 
fowls, and their proper management, has been developed, and it is 
hoped by the issue of the present publication to'make plain many 
facts still unknown to the farmers of the State. It is earnestly 
hoped that these chapters will be given most careful attention, even 
though as yet nothing but the ordinary barnyard fowls are being 
bred, as they even will respond promptly to better feed and atten- 
tion. If they are housed properly, fed regularly, and the vermin 
kept down, you can not fail to be convinced of the advisability of 
the adoption of such improved plans, and this will become more 
apparent if a record is kept of the amounts derived from the poul- 
try. Do not attempt it all at once, but simply make a beginning, 
and as far as possible follow the advice given in the following 
pages, not forgetting to subscribe to one or more poultry journals. 
It must be particularly remembered, too, that lice on fowls are as 
detrimental to them as weeds are to farm crops, it being an impos- 
sibility to raise a crop of both mentioned on the same ground; 
therefore, exterminate them by following the plans in the chapter 
on diseases. Do not ask the ladies of the household to do the rough 
work, but do that yourself, and allow them to feed and gather the 
eggs. Many ladies throughout the United States, especially in the 
North and West, are annually deriving enough money from the 
fowls to clothe the entire family from year to year. Our State has 
many advantages over some others in this particular, and there is 
no reason why many of our people can not do likewise. 
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Location and Size for a Poultry Yard. 

In selecting a location for the poultry yards, great caution must 
be exercised. Select a high and dry piece of ground, which inclines 
to the south, if possible, and having thereon an abundance of good 
shade. The soil should be rather sandy, so as to insure perfect 
drainage. A sticky clay soil is to be avoided, as dampness is detri- 
mental to the health of old as well as young stock. The more range 
the fowls have, the less expense it is to keep them, and the egg pro 
duction and general health is far better than when they are too 
closely confined. Though we prefer free range, yards either 25 x 
150 or 50x150 ft. are very satisfactory, while many breeders of 
fancy or pure bred fowls in this State do not occupy even so much 
ground. The yards should be sown to clover or grass, so the fowls 
may have an abundance of green food, which is a positive necessity. 
Yards the sizes above mentioned are large enough for from 12 to 25 
fowls. On farms where land is plenty, it is best to place houses in 
different parts of the land in close proximity to the home, in order 
to be convenient. Not more than 25 grown fowls should run 
together in order to realize the most from them; 50 hens in one 
flock will not produce near what the same hens would if divided 
into two flocks; besides, where so many run together, disease is 
more certain to put in its appearance. 

Poultry Houses. 

The farmer can no more expect to realize a profit on his hens, when 
they are not properly housed, than he would from his cattle allowed 
to remain out in all manner of weather. In housing the poultry, it 
is not necessary to build elaborate, expensive structures, but simply 
have them warm, dry, and in the right location. The houses should 
always face south or a little southeast, that they may have the 
benefit of the morning sun in winter. The warmer the hens are in 
winter, the more eggs they will lay. A good, cheap, substantial 
house for use in our State is shown in the accompanying illustration. 

A USEFUL POULTRY HOUSE.—The house herewith described (Fig. 
1) is about the correct size for eight or ten hens and a cock, and is 
of the style we have built for general use in the yards of the Expe- 
riment Station. Should more than this number of fowls be kept, 
the length can be correspondingly increased. Ground plan, 6x8 
ft.; height, front 10 ft., back 7 ft. The house should face south. 
The north, west, and east ends should be planked up and down 
with rough pine plank one inch thick; let the bottom extend down in 
the ground four or six inches, then pile dirt well in around it, so as 
to exclude water and air. The joints all around should be tightly 
broken with three-inch strips. 

The floor should be of tongue-and-grooved stuff. Place the floor 
2J feet above the ground, then underneath the house the fowls have 
good dry quarters in case of rain, snow, or high winds. The front 
underneath should be open. 
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Fig. 1.—A convenient poultry house.   Such as is used at the Experiment Station. 

* Place a large door (F) 2 ft. x 5 j- ft. in east end; at lower left 
hand corner of F make a small door, size 7x9 inches, to allow the 
fowls to come and go without opening the larger door. The steps 
should be rather flat, a rise of 6 inches will answer very well. The 
front should be made as follows: Place plank lengthwise from A to 
B 3 ft., then from B to C a piece of woven fence wire (K) 3 ft. wide, 
2 inch mesh, C to D 1J ft. of plank, D to E 2J ft. and open. G 
represents a shutter hung over the wire for use in cold weather. It 
may be lowered or raised. It also serves to keep out rain or snow. 
H is a 12-inch plank placed immediately in front of the floor to 
serve as a protection against rain beating underneath the house. 

Two roosts should be placed lengthwise, ten inches from the floor 
and near the back of the house. They can be made from strips two 
inches square, with both top edges rounded. 

The roof should be of tarred paper or good shingles, and should 
project over on all sides at least 10 inches. 

The cost of such a house, with rough lumber at 75 cents per 100, 
would be about $8.00. The lumber required to build such a house 
is as follows: 

Rough pine plank, 10 in. wide, 1 in. thick.. _ „. 200 feet. 
" "    studding, 2x4 in    100    " 
" "    strips for breaking joints, 1x3     40    " 

Shingling laths  _ _ _  100 lineal feet. 
Tongue-and-grooved flooring _     50 sq. feet. 
Shingles _ _. 500 
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Fig. 2.—A poultry house with open shed. 

< 8X10 
11x8 

A POULTRY HOUSE WITH OPEN SHED.*—Some people might pre- 
fer a more handsome structure, and we show accordingly a cut and 
description of another (Figs. 2 and 3) which is a higher priced and 
more attractive one. It is the proper size for 10 or 12 grown fowls. 
If 25 are to be housed together, the length should be doubled. 

The    poultry   house 
AMI* given herewith is 11 feet 

wide, 16 feet 6 inches 
long, 5 feet high from 
ground to front plate, 7 
feet to rear plate, 8 feet 
to centre, making rear 
roof-board 5 feet 6 inches 
long, front roof-board 8 
feet long, projecting 6 
inches, in each case, over 
plate, ends projecting 
same, sills 3x4, uprights 

and cross pieces 2x3, entrance 
passage 4x8. In passage there 
are four feed boxes 1 foot deep 
and 15 inches wide, 2 feet 6 inches 
high, from ground, with covers, 

) which will hold quite a quantity 
of grain of different kinds. In 
centre a door opens into the 
room marked 6x8, which in ele- 
vation is the open corner. In 
the same room are the nest 
boxes, six in number, with cov- 
ers, 1 foot wide and 15 inches 
deep, and the same height from 
ground as feed boxes. Division 
walls are four feet high, of tight 

boards, and the rest, to roof, of wire netting. Main room for fowls 
is 8x10, drop board, as indicated by black line on curve, 2 feet from 
ground and 21 inches wide, roost pole in centre, three windows 2 
feet wide by 3 feet 3 inches high, 6 inches apart, hinged to open in 
summer: inside netting, 15 inches from ground under centre win- 
dow, exit; under nest boxes exit for corner room. In roof, venti- 
lation window 12 inches wide by 18 inches long, on centre pivot, 
opened by cord.    Roof shingled, sides battened. 

The house was designed for twenty hens the year round, to stay 
in space 8x10 feet, and yard as much as can be given, the more the 

DOOR | 

4"8 6x6 

Fig. 3.—Ground floor of the above poultry 
house. 

better.    In the elevation, the open corner is intended to have wire 

*For the cuts of the above, the duck shed, brooder house, and several appliances, as well 
as the description of them, we are indebted to the kindness of Mr. P: H. Jacobs, editor of the 
Poultry Keeper. 
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netting in summer and early spring, and sash in winter. The room 
is designed for a hatching room, and as a warm, dry place for young 
chickens on the ground, and in wet and very hot days in summer 
for fowls from the main room to congregate, and in the winter 
months a fine place to keep the hens busy scratching, and give so 
much more room. 

The nest boxes are raised from the ground high enough to admit 
of extra boxes for setting hens. They can come off and go back at 
liberty. The covers to nest boxes are slanted so the fowls cannot 
roost on them, and you are not obliged to go into the main house 
for eggs. 

The grain bins are compact and out of the way. The narrow line 
in front of the boxes is a board 6 inches wide by 7 feet long, in- 
tended for the hens to fly upon to enter nests, and it also serves as 
a cover for soft-feed trough underneath. The drinking fountain 
hangs on an upright, represented on drop board 'as dots, which is 
under same and out of the way. 

A DUCK HOUSE.—In building houses for ducks, no floor is neces- 
sary. Select a good dry location, raise the inside about six inches 
higher than the surrounding ground, by hauling in dry sand. A 
good roof and sides is all that is needed in our warm climate. The 
front should be woven wire netting 2 inches mesh, to act as a guard 
against dogs and other pests; and the roof should project over at 
least 2 feet in front to keep out the rain. A better plan wduld be 
to have a shutter, as on the poultry house, (Fig. 1). The accom- 
panying cut below shows an excellent plan, reprinted from Poultry 
Keeper, and could not easily be improved upon. - 

Fig. 4.—Duck house and shed. 

A plan of a duck house and shed (Fig. 4) is given. The term 
" shed " is used because ducks will thrive better under a shed than 
in a closed house, but they like a warm, dry place at night. 

It shows a sleeping room 8 feet with a shed 16 feet long, the 
whole making a building 24 feet long, and 10' feet wide, though it 
may be so divided as to have the house and shed each 12 feet long. 
It is 8 feet high in front, and 2 feet at the rear. The ducks enter at A 
from the shed to the house. B is the door, and C the window which 
gives light to the interior of the house. It is intended as a cheap 
affair, and should make 30 du^ks verv comfortable. 
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CLEANING POULTRY HOUSES.—Poultry houses should be cleaned 
during summer and winter once or twice each week, and after each 
cleaning the floor should receive a thin coating of air-slaked lime. 
Once or twice a month during the summer, previous to placing the 
lime on the floor, the entire inside should receive a thorough sprink- 
ling with kerosene emulsion,* or water containing 1 oz. liquid car- 
bolic acid to the gallon. In addition to this, the roosts should be 
scrubbed regularly once a week with pure kerosene oil. The houses 
should also be whitewashed inside three or four times yearly. As 
duck houses have no roosts the floor should be covered with clean 
straw as often as needed, and kept free from odors, by the liberal 

LIGHT BRAHMAS. 

Fig. 5.—Light Brahmas. 

* Kerosene emulsion can be made as follows : 
Bar soap    % pound. 
Boiling water ..      1 gallon. 
Kerosene oil      2 gallons. 

Directions: Dissolve the soap in water, add the kerosene, and churn till 
thoroughly emulsified. Dilute by adding 9 parts of water to 1 part of emulsion, 
before using. 
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use of disinfectants.    Whitewash the inside as often as you do the 
poultry houses. 

Pure Bred Poultry. 

In the following pages is given a brief description and cuts of a 
few of the 84 varieties of pure bred poultry. While there are other 
breeds possibly their equals, still these are our preferences. 

The cut (Fig. 5) of Light Brahmas is a good one, and gives a very 
good idea as to their general appearance.    This breed stands at the 

Fig 6.—Buff Cochins. 
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head of the list of pure breds. During the past 40 years, while 
many other breeds have come and gone, they have held their 
ground, and are the subject of more praise now than ever. The 
cut above shows their exact colors. They are the largest of all our 
poultry, and consequently they furnish more pounds of flesh in a 
year from a given number of young ones raised than any other 
variety. Their eggs are very large, dark brown, and highly nutri- 
tious. Being most excellent winter layers, the amount realized fro-ri 
the sale of eggs in a year is larger, possibly, than from any other 
variety. The young are very hardy, grow rapidly, though they 
feather slowly. With good attention (barring accidents) all the 
healthy hatched young ones can be reared. They are not to be 
recommended as sitters, as they are heavy and awkward on the 
nest, and are prone to break the eggs. They are suitable for fancier 
or farmer, as they stand confinement well, a four-foot fence being 
sufficient to hold them, and they are at home on the farm. For 
grading farm flocks, where the hens are of good size, they are of 
great value.    Cocks weigh 12 lbs., hens 9J lbs. 

BUFF COCHINS. 

It is impossible to show in a cut (Fig. 6) the beautiful color of 
Buff Cochins, which, as the name indicates, is a clear, uniform buff 
throughout. They are almost as large as the brahmas, and look 
really heavier, as their feathers are more fluffy and their bodies 
deeper and broader than any other variety. Cochins are extremely 
hardy from the shell to maturity, and fairly good layers of nice 
brown eggs, and, if not too old, will moult early, and begin laying 
soon after. They consequently become broody in the early spring 
just at the time when sitters are wanted, and for that purpose they 
can not be excelled. We do not find them too awkward and clumsy, 
but good, careful sitters. We have had one hen to hatch four broods 
in thirteen weeks, by transferring the chicks to other hens as soon as 
hatched. Cochins are lazy, and do not really care for a large run, 
therefore are desirable for city yards, or persons anywhere who do 
not care to allow the fowls free range, though we must always bear 
in mind that the larger the run the better results will be. A four- 
foot fence will keep them in. There are other varieties of cochins, 
viz : Black, White, and Partridge.    Cocks weigh 11 lbs., hens 8J lbs. 

BLACK LANGSHANS. 

The cut of Black Langshans (Fig. 7) shows well their handsome 
appearance. Their natural home is the northern part of China, and 
many breeders import from there yearly the finest specimens ob- 
tainable for use in their yards, while other importations are from 
England. As a general purpose fowl they seem to meet the wants 
of a large portion of American fanciers. Our personal experience 
has taught us to prize them very highly, both for eggs and table 
fowls.    Their combs are medium in size, standing erect on both 
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male and female, and somewhat larger than the cochins. Their 
plumage is a glossy greenish black, full of lustre. Their breast is 
full, broad, and round, and carried well forward, body deep and 
slightly resembling the brahma. They are feather-legged, but not 
near so heavy as the cochins or brahmas. We find them exceed- 
ingly hardy from the shell to maturity, and great winter-layers of 
large, browu eggs. Their skin is white, meat very tender and 
juicy.    They are equally valuable in the city or on the farm, and 

Fig. 7.—Black Langshans. 

their popularity is increasing steadily, as they combine nearly all 
the valuable characteristics that go to make up an ideal general 
purpose fowl. Their main drawback is the aversion to white meat 
and black feathers.    Cocks weigh 10 lbs., hens 7J lbs. 

BARRED PLYMOUTH ROCKS. 

Barred Plymouth Pocks (Fig. 8) are general favorites the world 
over. The body color is greyish white, each feather regularly crossed 
with parallel bars of bluish black, producing the effect of a bluish 
tinged plumage. Beak and legs yellow, combs rather small, wattles 
of medium length, and not likely to be frosted. Their meat is yel- 
low, plump and firm. They are adapted to either farmer or fan- 
cier ; their disposition is gentle, bearing confinement well. As egg 
producers, sitters, and mothers, they are very satisfactory. The 
young are hardy, quick growers, easily reared, and are ready to 
dispose of as spring broilers in from 8 to 10 weeks from hatching. 
To persons so inclined, a trial will convince them of their useful- 
ness.    Cocks weigh 9J lbs., hens 7| lbs. 
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Fig. 8.—Barred Plymouth Rocks. 

WHITE PLYMOUTH BOCKS. 

White Plymouth Kocks (Fig. 9) are identical with the barred 
Wu,   K 

eX?eptl°n?i °f C°l0r-    The^ are one of the most popular of 
white breeds.     They  are  vigorous, strong and hardy, either as 

Fig. 9.-White Plymouth Rocks. 
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chicks or grown fowls. They grow rapidly and mature early. We 
find them, if anything, superior to the barred plymouth rocks in 
egg production and valuable for winter layers. They make elegant 
market fowls, the absence of dark pin feathers, the rich yellow 
skin covering a firm, juicy and plump body, make an attractive 
sight. Add to the above qualities that they otherwise present a 
very handsome appearance. They will be sought after for the 
lawn or for general purposes.    Cocks weigh 9 J; hens, 1\. 

WHITE WYANDOTTES. 

The cut of White Wyandottes (Fig. 10) is very life-like. This 
breed has enjoyed great popularity for the past few years, and are 
the equals of any breed for a general purpose fowl. They are very 
hardy and mature early.    In northern markets they are much sought 

Fig. 10.-White Wyandottes. 

after for early broilers. Having a low rose comb many prefer them 
to all others, as they can withstand the cold much better than some 
other breeds. Their legs, beak and skin are a golden yellow, re- 
sembling creamery butter. Being more compact than the Plymouth 
Rock, they make even a better market appearance. The hens being 
splendid sitters and mothers, are valuable for that purpose also. 
Those who do not fancy a white fowl, there are other Wyandottes, 
viz: Silver, Golden, Buff or Black, all of which are identical save 
in color.    Cocks weigh 8J, hens 6J. 

LEGHORNS. 

The cut of Single Comb Brown Leghorns (Fig 11) shows a fowl more 



218 N. C. AGRICULTURAL EXPERIMENT STATION.    1896. 



POULTRY KEEPING FOR PROFIT. 219 

extensively bred in this State than any other variety.    The cut we 
have been compelled to use is 
a very poor one. Their shape 
being identical with the White 
(Figure 12). This cut was kind- 
ly loaned us by Mr. Ezra Cor- 
nell, of Ithaca, M". Y., and 
represents fowls bred by him. 
They are wonderful egg pro- 
ducers. The immense erect 
comb, long pendulous wattles, 
white ear lobes, bright red 
hackle, saddle, wings and 
back and rich black breast of 
the brown leghorn cock give 
a most artistic finish to his 
costume, and presents a pleas- 
ing appearance to fancier and 
farmer alike. The hens, more 
tamely furnished with differ- 
ent shades of brown and black 

on body, dark salmon-colored breast together with a bright red 
comb, laying well over to the side, harmonize well with the mate. 
Their great activity and peculiar knack of taking care of themselves, 
make them very desirable. They mature very early, pullets often 
laying when 4 to 5 months old ; they are non-sitters. Though one 
of the smaller breeds, they are at the same time-fine table fowls 
having small bones with plump meat, which is delicious and tender. 
A leghorn cock is invaluable for crossing when an increase in egg 
production is specially desired. The other varieties of leghorns, 
Buff and Black, are the equals of the browns in every way, hence in 
making a selection, color is the deciding point.   There is no standard 

Fig. 11.—Brown Leghorns. 

weight to leghorns. 

BLACK MINORCA?. 

By carefully examining the cut of Black Minorcas (Fig. 13) you 
will see a fowl resembling in shape and style the leghorn, only 
larger. This breed can be safely recommended to lay as many eggs 
as any breed, not excepting leghorns. Their eggs are very much 
larger than the leghorn. They are hardy, both as chicks and fowls, 
mature very early, are non-sitters. Their adaptability to any soil 
makes them very popular, and suitable to either fancier or farmer. 
Their plumage is a glossy black, with a greenish lustre. The chief 
and striking ornament of the cock is his comb, which is extra large 
and heavy, standing erect at all times, while the combs of the hens 
are large in proportion, but lay over to one side in a graceful fold. 
Wattles long, thin, and pendulous. Ear lobes large and pure white, 
making a striking contrast.   Altogether they are very stylish, proud, 
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and handsome.    The white minorcas are the equals of the blacks in 
every way.    Cocks weigh 8 lbs., hens 6J lbs. 

Fig. 13.—Black Minorcas. 

P The above cut, sketched from life, was kindly loaned by Mr. 
Thos. A. Duff, of Toronto, Canada, who is recognized as an author- 
ity on this breed, and represents fowls owned by him. 

PEKIN DUCKS. 

Fig. 14.—Pekin Ducks. 

Of all standard breeds of ducks, the Pekin is the most popular 
and profitable.    Fig. 14 is very life-like. 
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Ducks have always been reared in or near ponds in our State, 
and the general supposition is that water in large quantities is an 
indispensable adjunct, while the fact is, a pond or running water 
for the old ducks is all that is wanted, and even that is not neces- 
sary. It is detrimental to the young, and they should not be 
allowed to have more than a plentiful supply of cool, fresh drink- 
ing water, and even that arranged in such a way that they can only 
get in their bills. 

Pekin Ducks lay from 100 to 150 eggs yearly, beginning about 
the middle of January, and continuing until near the first of August. 
During the laying season they should be kept housed, or in a small 
yard, until eight or nine o'clock in the morning, until all have laid, 
otherwise the eggs will be scattered all over the place. They are 
non-sitters, hence hens or incubators must be used for hatching 
their eggs. 

Mating. From five to seven ducks to each drake is near correct. 
If the ducks are one year old, the drake should be two if possible. 
Better results are generally obtained in this way. 

Feed for Laying Ducks. To insure plenty of eggs, correct feed 
must be given them during the laying season. A good food that 
all can obtain from the farm, and one that gives very good results, 
is composed of the following mixture, to be fed morning and night: 
Corn meal 2 parts, ground oats 1 part, wheat bran 1 part, middlings 
1 part, season with salt, and mix with hot water or skim milk. 
Clover hay cut fine, steamed and mixed with above feed, increases 
egg production and promotes the general health. Plenty of green 
food should be given them at ail times. Do not feed the mixed 
food sloppjr, but so that it sticks well together. The morning feed 
should be about one-half what is fed in evening, so they will exer- 
cise themselves during the day. Avoid getting them too fat, or 
few and infertile eggs will be the result. We can not specify the 
quantity, as the owner must be the judge. Ground green bone or 
beef scraps make most excellent feed, and those who have the op- 
portunity of procuring either, will find it profitable feed. 

Hatching. It requires four weeks to hatch the eggs, and if incu- 
bators are used, do not tr}r to hatch hen and duck eggs at the same 
time, as each kind requires different treatment. Do not disturb the 
hen after the eggs begin to pip, or dead ducklings will be the re- 
sult : they generally pip from 36 to 48 hours before hatching. 

Core of Young Ducks. Begin feeding when twenty-four hours old. 
We feed the same as the old ducks, and give all the skim milk they 
will drink. For the first two weeks feed five times daily, the next 
two weeks four times daily, and after that until ready for market 
(which is when from 8 to 12 weeks old), three times daily. Feed 
in small troughs with narrow slats nailed upright on sides, two 
inches apart, so as to avoid their tramping on the food. Give all 
they will eat, and never allow any food to remain in the troughs. 
Green food, such as chopped lettuce, cabbage, clover or grass, is 
greatly relished, and should be fed as often as possible, mixed with 
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the soft food. Their water should be fixed so that their bills only 
can get in it, and a plentiful supply constantly before them. 
Always shut them in a dry place during a rain, as dampness is gen- 
erally fatal.    Close them up at night in a dry place. 

Diseases. Duck diseases are few. About the only thing that 
troubles them is leg weakness, which is caused by too high feeding, 
damp quarters, or from being trampled upon. The remedy is to 
isolate the afflicted duck, using clean straw for bedding, place water 
within reach, and feed sparingly for a few days. They generally 
recover. Lice occasionally trouble them, though if the houses are 
kept clean and dry, there is little danger of their proving dangerous. 

Housing. An ordinary shed, with a tight roof and dry dirt or 
board floor, will answer very well. See that it is kept clean, and 
straw used for bedding; fasten them in each night. See Fig. 4 
for plans of a more expensive house. 

General Remarks. Pekin Ducks should weigh from four to five 
pounds when nine weeks old, while a chick at that age weighs 
about two pounds. A grown Pekin drake weighs eight pounds, 
ducks seven pounds. The cost of raising them to Gi\Te pounds, i. e., 
if fed properly from the shell to that weight, will not exceed six. 
cents per pound. House, feed, and attend to the old and young as 
they should be, and you will be agreeably surprised at the result, 
for it pays to raise them. 

Crossing Pure-bred Cocks on Common Hens. 
We have before alluded to this subject in discussing the different 

pure-breds, but again call attention to it. 
The object of crossing with pure-bred cocks on common stock is 

to improve naturally, yet often mistakes are made because the 
proper breed is not selected. The following will be found the 
names of the most desirable ones and the advantages to be derived 
from their use on common bens. At the low prices which poultry- 
men are asking for eggs, from breeds that have been tested, breeds 
that have cost the originator hundreds of dollars to produce, it is 
really a sacrifice of valuable time in trying to grade up the average 
flock, hence to those who desire improvement and have the means 
to make the purchase, we especially advise the trying of a few eggs, 
if a whole yard of the breed is not desired. To those, who for a 
while at least, do not care to discard the mongrel, we would urge 
them to grade up the flocks. By noticing the change in the young 
stock, we can safely state that it will not be a great while before 
thoroughbreds are used altogether. The Light Brahma male makes 
a desirable cross where size is the main object. The characteristics 
of the grades bred from such a cock are that when grown they far 
outweigh their parents on the female side and produce larger size 
eggs and in greater abundance, but they do not develop early enough 
to make a first-class broiler at an early age. The vitality of such 
a grade is great, the young withstanding almost any rough treat- 
ment, and respond very promptly to good attention, which pays, no 
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matter what variety is raised. Buff Cochin males used for cross- 
ing, tend to increase size, vitality, and a better appearance. We do 
not consider them as desirable as the Brahma, yet some prefer them. 
Black Langshan cocks (barring color), we especially favor, if hardi- 
ness, appearance and winter laying are desired. We have always 
found them splendid winter layers of good sized brown eggs. The 
grades develop faster than either of the foregoing. 

Barred Plymouth Rock cocks are very extensively used for grad- 
ing, and being an old variety they are now more widely scattered 
than the other varieties. The grades from them mature early and 
are very hardy. They generally take the color of their sires. The 
meat being yellow, as well as legs, making them very salable stock. 
The White Plymouth Rocks are the equals of the Barred, and are 
preferred to the latter by many, as the young are free from black 
or dark pin feathers. 

White Wyandotte crosses we consider the best of all for broilers, 
as the young stock (grades) are more compact, equally as healthy, 
and, as a. rule, carry more flesh at an early age than either cross 
mentioned. They will readily show good treatment, and it is ad- 
visable to feed well when young, which is equally true of all varie- 
ties. Pullets from such a cock mature and lay early in the fall, and 
continue through the winter. 

The Indian Game is a good fowl for grading flocks, for several 
reasons, viz.: the young are always fat, the color of skin is yellow 
(except in some cases where black hens with white skin are used), 
their weight is remarkable, and much greater than their looks, de- 
ceiving all who are not familiar with the breed in its purity. Pul- 
lets mature fairly early and lay well, in fact much better than the 
pure Indian Game, which we have always found rather poor layers. 
The main drawback in such a cross, or even in its purity, is that they 
are more subject to colds or roup than many others, owing to their 
scant feathering. It is not advisable therefore to hatch such grades 
late in the summer. For egg production nothing can equal a Leg- 
horn cock for crossing, and when this is wanted more than size, it 
will pay any one to add a few of these cocks to the flocks. They 
can be purchased in our State at a less figure than any other vari- 
ety, as they are bred very extensively in some sections. Black or 
White Minorcas have the characteristics of the Leghorns, so far as 
laying is concerned, and are larger; therefore, would possibly suit 
some persons when the Leghorns would not. The eggs from the 
Minorcas are large—in fact no pure bred fowl lays a larger. 

The Houdan (a French fowl) having a crest, beard, and five toes 
on each foot, are recommended very highly for use on barnyard 
hens, but we have never been particularly pleased with results from 
such a mating. 

Dorkings are also prominently mentioned by many breeders, but 
having had no experience with them, we can not offer an opinion. 

The following are a few instances of crosses made at the Station 
this season.     Selecting the  largest  specimens,  we  append  their 

2 
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weights and ages as this date (Sept. 1, 1896): Cockerel from light 
brahma male and common female, hatched March 3 : present weight, 
9 lbs., 8 oz. Cockerel from indian game cock and common hens: 
present weight, 8 lbs. 2 oz. Cockerel from indian game cock and 
barred plymouth rock female: present weight, 7 lbs. 5 oz. Cock- 
erel from barred plymouth rock on large common hens: present 
weight, 7 lbs. 3 oz. Pullet from light brahma cock and common 
hens : present weight, 6 lbs. 14 oz. Two pullets from indian game 
cock and common hens: present weights, 5 lbs. 8 oz., and 5 lbs. 
15 oz. The following hatches were made March 22: Cockerel from 
indian game cock and common hens: present weight, 7 lbs. 11 oz. 
Two pullets from same crosses weigh now 5 lbs. 8 oz., and 5 lbs. 
10J oz. Cockerel from white wyandotte cock on common hens: 
present weight, 7 lbs. 12 oz. Cockerel from white wyandotte cock 
on light brahma hens: present weight, 8 lbs. 2 oz. Pallet from 
white wyandotte cock on light brahma hens : present weight, 6 lbs. 
1 oz. The Indian Came crosses are all in better flesh and feather 
than any other, and owing to early hatches have been free from 
colds entirely. The other crosses will no doubt gain more in future 
than the indian game, as they were less developed than the latter. 

Diseases of Poultry. 

The remedies herein specified are selected because they have been 
used successfully by the best known American breeders, and such 
as we have found can be depended on. While prevention is far 
better than a cure, yet often valuable specimens are afflicted, and 
are worthy of close attention in order to effect a cure. The better 
plan, however, is to kill, burn or bury deeply any fowl showing 
signs of a contagious disease, and immediately taking steps to pre- 
vent a spread of the same by thoroughly cleansing and disinfecting 
the houses, drinking and eating vessels, and all parts of the yards 
where the range is small. If fowls have free range, sprinkle lime 
all around their house in addition to cleansing, etc. A good disin- 
fecting liquid is 1 oz. carbolic acid, mixed with 1 gallon of water. 
It should be sprinkled over such places as the fowls have access. A 
thick coating of white-wash over the inside of houses, fences, and 
nest boxes, is very advisable, and kerosene emulsion should be 
sprinkled over the yards where fowls congregate, and in the houses. 

CHOLERA AND DIARRHOEA. 

The disease commonly termed cholera is very prevalent in the 
South, especially on farms where no sanitary precautions are taken. 
While genuine cholera is scarce, many persons imagine that when 
the fowls begin to mope around and gradually weaken and die, and 
these symptoms are accompanied by a thin watery discharge, that 
cholera has attacked their flocks. In nine out of every ten cases the 
sickness is caused by indigestion, lice, and filthy surroundings. Irreg- 
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ular feeding gradually brings on indigestion in fowls, just as in man, 
while an absence of sharp grit for grinding material is also very 
detrimental to their health, the natural consequence of which is 
bowel complaint in its worst form. Cholera rarely ever attacks a 
flock in winter, while from July to October hundreds die. During 
the winter months lice do not cause so much damage to the flocks; 
but when warm weather begins, lice begin breeding, and if proper 
attention is not given the houses and fowls to rid them of these 
pests, they suck the life-blood from the fowls, which so debilitates 
them that they are easy prey to any disease that may chance to be 
in the neighborhood. The man who makes a business of raising 
poultry very seldom complains of this disease, because from the 
beginning he fights the cause of it. Remember that when your 
fowls begin to mope, refuse to eat, and in a week or two die, that 
it is not cholera that kills them,—for cholera kills in from 24 to' 
48 hours, never longer. A genuine case of cholera is very conta- 
gious, and heroic measures must be taken to avoid the spread of it, 
else the whole flock may go.    The following remedies are good : 

As fowls with cholera are intensely thirsty, a mixture made as 
follows may be used: Laudanum, 1 oz.; tincture capsicum, 1 oz.; 
tincture camphor, 1 oz.; chloroform, pure, 3 drms.; alcohol, 5 drms. 
Mix, and shake well. Add 2 teaspoonfuls of this to each quart of 
drinking water, and allow none other till cured. Isolate the affected 
fowl immediately, as the main point in trying to cure it is to act 
quickly.—I. K. Fetch. 

We find that a small piece of logwood added to the drinking 
water daily is a good preventive of bowel trouble. ■ 

Make a strong tea from white oak bark, and add \ pint to each 
quart of drinking water, and allow no other drink. If the fowl is 
too weak to stand, give a teaspoonful 3 times per day, and feed on 
soft feed, mixed with the tea. If too weak to eat, feed her with 
the hands. 

Another Felch remedy is 40 capsules made of the following drugs 
and given one pill in morning and one in evening : Papoid, 40 grains ; 
sub-nitrate of bismuth, 40 grs.; powdered ginger, 20 grs.; listerine, 
2 ozs.; powdered charcoal, \ oz. For a drink, use the first receipt 
given above. 

A beneficial drink to fowls with a touch of diarrhoea, is composed 
of 1-16 oz. of sulpho-carbolate of zinc to each pint of drinking water, 
and to fowls badly affected give (after isolating) a 2-grain Dover's 
Powder every 2 or 3 hours, until checked. For bowel disease in 
chicks, feed often and little on nourishing food; keep them warm 
and dry, and add 5 drops tincture nux vomica to each pint of drink- 
ing water. 

An excellent remedy for cholera and diarrhoea is a teaspoonful 
of liquid carbolic acid to each quart of drinking water, and give 
the fowls plenty of clean, sharp grit. Always remember that on 
the appearance of disease, thoroughly cleanse the poultry house, 
and use, in connection, some good disinfectant. 
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ROUP. 

Roup makes itself manifest in many ways, and while being ex- 
tremely troublesome, we do not believe it is contagious; however, 
to be on the safe side, it may be best to isolate at once any fowl 
affected. A case of roup, not too far advanced, can be cured with 
very simple remedies, while, if it takes a strong hold on the fowl 
before being detected, it is best to kill and bury it, as it is difficult 
then to cure, and even if cured the fowl is of little value afterward. 
The suggestions below, clipped from Our Poultry Doctor, cover the 
ground so efficiently that they are reprinted entirely: 

"The first symptoms of roup are almost exactly like those of a 
'cold in the head' in a human subject,—hoarseness, sneezing, watery 
eyes, and a slight watery discharge from the nostrils. Sometimes 
fowls that have strong vitality, and are well housed and cared for, 
will throw off the cold and recover in a few days without any med- 
icinal treatment; but in the majority of cases the disease, if not 
treated in the first stage, when it is nothing but a cold, progresses 
rapidly to the second stage, when the hoarseness and rattling in the 
throat become more pronounced ; the patient shows fever and weak- 
ness, the eyes are more inflamed and watery, the discharge from 
the nostrils grows yellow and thicken and become offensive as the 
disease progresses. In the third and last stage the fowl is very 
weak, the nostrils are clogged»with thick, offensive matter, the head 
swells, one or both eyes are closed, ulcers form in the throat, and 
sometimes around the eyes, the comb turns black and the fowl dies. 
Sometimes the roup appears in the violent form at first—the first 
noticeable symptoms being great swelling of the head and around 
the eyes; and sometimes it commences in the throat. When it 
first appears in such violent form it usually kills quickly. 

" From my experience with roup I don't believe that it is worth 
while to doctor a roupy fowl after the disease has fairly settled in the 
fowl's system. Fowls that have a cold in the head, or even slightly 
swelled eyes and head, and some canker in the throat, can be cured 
if taken in hand in time; but when the head is very much swelled, 
the eyes sore and closed, the appetite gone, and the nostrils fairly 
clogged with matter that is so offensive you can smell it a rod away, 
the sooner you kill that fowl the better all around ; for even if a 
fowl in that stage of roup can be cured enough to 'make a live of it,' 
it will be so enfeebled and broken down, that it will not be worth 
the medicine it will take to cure it, to say nothing of the time. No 
roupy fowl on earth was, or ever will be, worth all the time, trouble 
and drugs it takes to cure it, after the disease has reached what 
one poultry raiser aptly termed the ' stinking stage.' 

" The time to cure roup is before the fowl really has it; i. e., before 
the cold 'settles' into roup. As I before remarked, every case of 
cold may not settle into roup, but it is safe to assume that every 
fowl that has a cold is liable to have the roup, and proceed to get 
ahead of the roup by curing the cold." 
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The following remedies are taken from Parm Poultry: 
"A remedy for a sneering cold, which we have found efficacious, 

is as follows: A tablespoonful of clean lard, half a tablespoonful 
each of ginger, cayenne pepper and mustard ; mix well together, 
and then add flour till the whole has the consistency of dough; 
roll into slugs about the size of the top joint of the little finger, 
and put one down the patient's throat. The dose can be repeated 
in 12 or 24 hours, according as the case seems to need it; but one 
slug frequently cures, if the case is taken in time. 

"For swelled head we bathe with the glycerine turpentine lotion 
mentioned above, and for sneezing cold and swelled head combined, 
use both remedies; if the patient does not show signs of improve 
ment within three days after beginning the treatment, take off its 
head and bury or burn it; the disease has got a strong grip, and it 
is difficult to shake it off. Where colds have been manifested in 
some of the flock a pinch of bromide of potassium in the drinking 
water aids in preventing the disease spreading amongst others. 
Fannv Field says: *I have cured fowls of colds or distemper by 
giving a dose of a tablespoonful of castor oil at night, and then for 
three or four days, or until all symptoms of cold had disappeared, 
confining them to the house and giving them some tonic—Doug- 
lass Mixture or Condition Powder—whichever I happened to have, 
in the food once a day." 

A writer in Poultry, in October, 1884, gives the following pre- 
scription : " Cayenne pepper, one grain ; sulphate of copper, half a 
grain ; copaiba, three drops. Mix with sufficient flour and water 
to cohere into a pill, and give one such night and morning. This 
has been found successful in many bad cases." 

"Spongia" is recommended by believers in homoeopathy. The 
dose is 30 drops in each quart of drinking water until the symp- 
toms of a cold have disappeared." 

A very simple remedy which we have used effectively at the Sta- 
tion this year, has been strong salt water, in the following manner: 
When a fowl is affected with a slight swelling around the eyes, or 
a thin, watery discharge at the nostrils, place the bird in a coop, in 
a warm room, and apply to the head twice daily the salt water, 
heated to about 100 degrees. Feed on soft food seasoned strong 
with red pepper, and in a few days the swelling or discharge will 
entirely disappear. Another good remedy is to bathe the head 
twice daily with kerosene oil, and inject with a glass medicine 
dropper (after cleansing nostrils carefully) one or two drops of same 
oil in each nostril, and the same in roof of mouth. 

If the fowl is seen to gasp for breath or has a rattling in the 
throat, examine carefully and you will find a white, cheesy substance, 
adhering to the sides of the mouth and throat, and also on end of 
windpipe. This substance on the windpipe gradually increases, and 
makes the breathing space smaller and smaller until the fowl can 
breathe no longer, and death is the result. At once, on discovering 
the fowl in this condition, catch it, and with the aid of another per- 
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son, open the mouth, and with a smooth flat stick or quill, remove 
the cheesy substance; then sift into the mouth and on the end of 
windpipe finely powdered sulphur. Keep a close eye on this fowl, 
and if needed, repeat the operation. If this substance extends 
down into the windpipe, a cure cannot be effected. 

An ounce of Lloyd's Hydrastas (colorless) diluted with an equal 
amount of water, is also a good remedy, when merely a discharge 
at the nostrils or a rattling in the throat occurs. Inject with the 
medicine-dropper a small amount in the throat, and also in each nos- 
tril. Give them for drink a teaspoonful of this remedy to each 
gill of water.    This we have used with success. 

GAPES. 

Having personally had no experience whatever with gapes, the 
remedies here included are clipped from leading papers and written 
by men of authority. For a full description of the gape worm, the 
cause of the death of so many chickens, reference must be made to 
a forthcoming bulletin from this Station. 

From the Baltimore Sun: " Gapes are most serious and prevalent 
when fowls are crowded, or long confined to one close place, where 
cleanliness is not insisted upon and fresh water is not available 
often. A few birds are affected, perhaps not seriously, on most 
premises where they are closely confined, and thus the parasitic 
tribe is perpetuated. But in damp w^eather, or when from any 
cause the chicks do not thrive satisfactorily, the rapidly multiply- 
ing worms increase enormously, the chicks have not the stamina to 
get rid of their tormentors, and the disorder spreads. The parox- 
ysms of cough drive the eggs from the air passages into the pharynx, 
hence they are swallowed, discharged on the run, or into the water 
troughs. During mild weather, the minute, active, eel-like embryos 
are hatched in about 8 days and, along with the food or water, are 
introduced into the bodies of healthy subjects, shortly working 
their way into the wTindpipe and bronchial tubes. When the eggs 
and embryos have been abundantly distributed, and many chicks 
are affected, the disease is very difficult to get rid of. The sound 
fowls, if possible, should be transferred to fresh quarters, the poul- 
try-house, runs and drinking vessels should be thoroughly cleansed 
and disinfected with quick-lime and carbolic acid. Dead chicks and 
excreta should be buried deeply, or a better plan is to burn. Relief 
is usually given, and a perfect cure sometimes effected, by placing 
in the throat of the patient a few drops of a mixture of one part of 
oil of turpentine and 4 parts of olive or bland oil, dropped from a 
feather stripped nearly to the point With a dextrous twist of such 
a feather any wriggling worms within view may also be caught up 
and removed. Some poultry managers, instead of the turpentine 
and oil, use spirits of chloroform." 

Farm Poultry says: " The average time for a chick to get the 
gapes is at the age of two weeks.    The most successful remedy we 
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know of is to give the bird, daily until it recovers, a small piece of 
camphor, about as large as a grain of wheat, and adding to the 
drinking water a few drops of camphor or turpentine to each pint." 

A local poultryman says he often effects a cure by giving a piece 
of assafcetida the size of a wheat grain to each chick daily until 
cured. 

The Farmers' Review says: " Fowls may contract gapes by any 
of the following means : 

" 1. By swallowing eggs of embryos of the gape worm, which 
happen to be in their food or drinking water. 

"2. By swallowing the adult female parasite, filled with eggs, 
which has been coughed up by some other fowl and which, on ac- 
count of its red color, may be mistaken for an earth-worm. 

" 3. By swallowing earth-worms which may, by chance, happen 
to contain the eggs or embryos of the gape worm in their digestive 
tract. 

" The knowledge of these three possible modes of infection sug- 
gest several very practical means of preventing the spread of this 
disease, viz: 

" 1. As soon as it is noticed that a flock is affected with gapes, 
the infected chicks should at once be killed or isolated, and the 
healthy members of the flock should be placed on other ground 
where no infection with eggs exists. The infected yard or house 
should not be again used for at least one year. 

" 2. The bodies of all chicks dying with gapes should be burned. 
" 3. Poultry yards should all be provided with a number of drink- 

ing troughs, so that the fowls may not be compelled to make use of 
contaminated or stagnant pools. 

"4. Poultry yards, whether infected or not, should be treated 
with lime in order to destro}7 the embryos of the parasite. 

" 5. Chicks should be kept housed until the sun is well up during 
the season in which gapes generally appears in that location. 

" 6. Keep a close watch for the first fowl affected, and then take 
decisive steps toward eliminating the disease before it spreads." 

Many persons use a loop on end of a horse hair for dislodging 
the worms in the windpipe. While this will rid the chick of several 
worms, and possibly give temporary relief, it is impossible to in- 
sert the loop in the stomach or intestines; consequently in a few 
days other eggs are hatched, and the chick is in as bad a plight as 
before. 

By applying proper sanitary precautions, and by placing the lit- 
tle chicks on high and dry ground until four weeks old, one is not 
liable to be troubled with gapes. 

LICE. 

Lice are the cause of more trouble and disease with poultry than 
anything else, and while not exactly a disease itself, it properly be- 
longs in this chapter.    Each poultryman has his own ideas as to 
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how to exterminate lice and how to prevent their appearance. On 
the following pages we append a few of the many remedies used. 
A full description of each different variety of the louse family will 
be found later in this bulletin. 

The following article was written for Farm Poultry by Dr. N. 
W. Sanborn, and being so very practical, it is reprinted here in full': 

" Lice are always with us. Constant watchfulness is needful to 
prevent their overrunning us, and thus make our poultry plant a 
failure. The dainty little insects easily make a large hole in our 
profits. Prevention in this, as in other poultry trials, is cheaper 
and more satisfactory than extermination. If hatching with hens 
use clean boxes, fresh earth and hay, and set in a place free from 
lice. Dust the hen thoroughly with Persian insect powder before 
placing on the eggs, not forgetting to use a little of the powder in 
the nest. Repeat this at about the tenth and eighteenth days. 
After hatching, the powder should be used every ten days until the 
hen weans the chicks, or they are large enough to do without 
brooder heat. If }^ou have used no powder and find your chicks 
growing thin, the down or feathers dull and rough, look for lice. 
No doubt you will find them. The use of insect powder will kill 
the lice, but those chicks will always be less vigorous than they 
would have been if prevention, rather than cure, had been practiced. 

" Sometimes you will find your chicks standing up, trying appar- 
ently to see how tall they can grow, and then falling over back- 
ward and trying to rub the tops of their heads upon the ground. 
This indicates head lice. Looking you will probably find a few 
(two or three) of these large lice on the top of the head. Catch 
them, using a fine wire or needle, and then rub a little kerosene on 
the head. Tobacco dust is often used in place of the Persian pow- 
der, and tobacco-stems can be used to make the nests for sitting 
hens. We have always used the Persian powder, buying it in one- 
pound boxes, and usually obtaining it at seed stores, and have had 
continual good success. This powder loses its virtue in time, and 
a fresh supply of a good article should be obtained once a year. 

a Sometimes—(too often I am sure)—a house will become infested 
with lice—red mites; the nest-box is alive with insect life, the un- 
derside of the roosts and the cracks of walls and droppings boards, 
thick with the little pests. If this was all we could stand it, but 
alas! the lice are not satisfied with a diet of dust, but at dark come 
trooping up the sides and along the roosts to feast upon the life- 
blood of the hens. There is no profit in feeding such a multitude 
of tramps; in fact, plenty of lice and a large egg supply do not go 
hand in hand. 

" Such a house and flock need a very thorough treatment. Clear 
the house of everything moveable. If there are permanent nest- 
boxes built into the building, knock them down and never again use 
such fine breeding places for lice. Clean the house of cobwebs and 
dust. Carry out all litter from floor, digging down to fresh earth. 
Shut all windows and doors, and then burn sulphur, leaving the 
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house closed for several hours. Follow this with a thick coat of 
whitewash, using crude carbolic acid in it. The roosts should be 
of planed lumber, and well kerosened on all sides. Let the hens 
crowd at night at the small doors, keeping them closed. Take the 
hens, one at a time, and carefully dust the insect powders into the 
feathers. Do this by holding the legs and with the fingers working 
the powder down to the skin, being sure the liuff is not overlooked. 
This will get rid of the lice. Use clean nest boxes, and every month 
during warm weather kerosene the roosts. Road-dust must be pro- 
vided for dusting—for dusting is to a hen what bathing is to its 
owner. There is danger of introducing lice into your flock through 
birds bought from other persons. Some of our " best breeders" 
are not careful enough to avoid lice, and no new bird should be put 
into your house until carefully disinfected." 

Other remedies for lice are : 
Bisulphide of carbon hung under the roost-poles, in 1 oz. bottles 

2-3 full, is said to be an excellent exterminator, 1 bottle to each 4- 
foot roost. Keep the bottles corked during the day, and at night 
open. After 3 parts of it has evaporated, replenish it, as when it 
is not pure (shown by its yellow color) it no longer acts so com- 
pletely as before. As it is highly inflammable, do not approach it 
with a cigar, pipe, or light of any kind. 

Dipping for Lice.—Many persons dip their fowls in kerosene 
emulsion to rid them of lice. The receipt for making same is as 
follows: One quarter pound of common bar soap is dissolved in 2 
qts. of boiling water, and after taking off the stove, while still 
very hot, add 4 qts. kerosene oil. The whole mixture to be churned 
through a small hand force-pump, with a small nozzle turned into 
the pail. Continue churning for at least five minutes, until the 
whole forms a creamy white mass, which becomes jelly-like when 
cold. Care must be taken that the solution of soap and water is 
very hot when the oil is added and the churning done, but do not 
be close to a fire. A small quantity can be effectually prepared by 
using a tin egg-beater or churn. Before applying to a poultry 
house, or using it for a dip to rid the fowls of lice, it should be 
diluted with water, 1 qt. of the emulsion to 8 or 9 qts. of water, 
and must be thoroughly mixed. When mixed, and intending to 
dip the fowls, be sure and have it lukewarm, and always select a 
clear, hot day. Begin about 10 o'clock, and if a large number are 
to be treated, extend operations for several days, as the fowls must 
have several hours bright sunshine in order to be thoroughly dry 
before night. Dip the fowls until they are wet to the skin. After 
thorough dipping, take the emulsion, and with a force-pump, sprayer 
or sprinkling can, saturate the entire inside of each house, and see 
that it goes into every crack and crevice, and all over roost poles, 
and in the sockets of the same. 

Lambert's " Death to Lice " is a cheap and effectual remedy. 
A mixture composed of 1 oz. sassafras oil and 6 ozs. sweet oil, 

applied very lightly on head, under wings, and on tail-bone over 
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the vent of young chicks, is a splendid remedy for lice; but be sure 
and use very little, as too much will kill the chicks. 

The large grey body-lice are at work on the heads of little chicks 
when they droop and die from no apparent cause. Apply the above 
mixture of sassafras and sweet oil. Keep a good dust bath always 
ready for your chicks, as it helps towards keeping them free from lice. 

Put plenty of insect powder in the nest boxes of laying and sitting 
hens, and dust carefully each sitting hen two or three times during 
the hatch. Put the emulsion in the coops and houses at least once 
a month in summer (twice is better), and two or three times during 
winter. 

The places to look for lice on chicks and fowls are on the head, 
under wings in the fluff, under vent, and on tail-bone over vent, and 
the latter place you will always find the largest collection, espe- 
cially on young chicks. 

Never use grease or oil of any kind in the nest boxes or on sit- 
ting hens, as the least drop of the same coming in contact with the 
egg destroys all hopes of their hatching. 

White-wash the inside of the houses and coops often, adding car- 
bolic acid to the wash just before applying. 

To keep free from lice requires constant attention, and, to be suc- 
cessful with poultry, the above rules and preventives, or others as 
good, must be used. 

SOREHEAD. 

In the South, the above disease often destroys entire flocks, and 
while the cause of sorehead is yet shrouded in mystery, there are 
several good remedies that can be applied. The disease begins 
with small sores covered with black scabs on the face and head, and 
gradually the eyes become closed, the fowl droops, and finally dies. 
It is very contagious, and it takes prompt, decisive work to check it, 
if it breaks out in the early summer. Fowls are rarely attacked 
with it after the first few frosts. 

Dr. S. T. Lea, editor of Tar Heel Poultry man, says: " Give for 
drink two tablespoonfuls of epsom salts in half gallon of water three 
or four times per week, and apply to head a light coat of pine tar. By 
using the above drink once per week during summer months, a case 
of sorehead will be a rare occurrence in your yards. It is a better 
plan to kill the first fowls showing the disease, and then thoroughly 
cleanse everything around the yard with kerosene emulsion or 
strong carbolic acid water. 

A remedy we have used successfully is to bathe the head of the 
fowl in soap suds, thereby softening the scabs, which can be picked 
off, and while still wet touch several times each sore with bluestone, 
but be very sure to isolate the sick fowl as far from any others as 
possible, and feed on soft food, and give the drink as in Dr. Lea's 
remedy above. 

Another remedy is: Lard 4 tablespoonfuls, cedar oil 2 teaspoon- 
fuls, carbolic acid 40 drops; apply after bathing in soap suds twice 
daily, and giving soft food and the salts drink as above. 
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GENERAL DISEASES. 

Scaly Legs.—Is caused by a very minute parasite being under the 
scales on the legs, and while it does not materially damage the fowl, 
except in looks, if allowed to remain the scales will eventually be- 
come so thick, that it is with difficulty that the fowl can walk. In 
its first stages a cure can be quickly effected by bathing the legs 
twice per week with soap-suds and warm water and then placing 
the feet and shanks in kerosene oil for two or three minutes. Four 
or five applications generally effect a cure. In order to avoid a 
spread of the disease, it would be advisable to soak the shanks and 
feet of every fowl in the house at least once, and give the roost a 
wash with oil once a week for a short time. 

Bumble Foot.—Generally caused by roosts being too high. It 
seldom troubles the lighter breeds. The best remedy is to remove 
the roosts and compel the fowls to sit down at night on straw. 
While there are various cutting remedies, there are really none that 
are especially beneficial; the above remedy, assisted by nature, is 
as good as we know of. 

Leg Weakness.—Generally occurs in young chicks, and especially 
in larger breeds, and is caused by too much heat, overcrowding, 
lack of exercise, too heavy feeding, and lice. Remove the chicks 
to a yard by themselves, and give plenty of fresh water and litter 
to scratch in, feed regularly but not too much; make them work 
for a living, and be sure they are free from lice. Feed wheat or 
any food not producing an abundance of fat. 

Feather Pulling.—This trouble, which so frequently occurs when 
fowls have small runs, is a very annoying one, often making the 
fowls bleed, besides presenting such a ragged appearance. It is con- 
sidered due primarily to a mite insect upon the skin. The fol- 
lowing, written by Mr. M. K. Boyer, for Farm Poultry, is about 
the best we have seen of much interest in this connection, and is 
printed verbatim,: "The vice of feather pulling is undoubtedly the 
worst mischief a fowl can get into. It is a bad habit, and often 
due to the overcrowding of the flocks. Idleness is the prime cause, 
brought on by not having enough employment. The only remedy 
we found, where the fowls were closely confined, was to allow them 
free range. All sorts of ideas and cures are suggested by different 
writers, among them the following : 

" Smear a little tar over the plucked spot. 
"Trim the beaks, (which is too cruel for practical use). 
" Supply.an abundance of green food and meat. 
"Give a teaspoonful of salt to two quarts of soft feed every 

morning, the theory of which is that the saline matter of the feath- 
ers supplies something they do not get. 

"Smear the feathers around plucked spot with tincture capsicum. 
" Give them regular feeds of nothing but feathers and they soon 

tire of them. 
" Daub the feathers around the bare spot with kerosene oil. (Many 

writers advocate this remedy). 
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"Place powdered borax where the fowls can have free access to it. 
" Give all the salt pork they will eat; this will not harm them. 

Place a large piece in a rack, where they cannot get it in the dirt, 
and let them pick away. 

" A cabbage head tied up in their pen will stop the practice, and 
so each man has a different remedy." 

Crop Bound.—Crop bound is caused often by some obstruction 
that will not allow the food to pass into the stomach, or by too 
heavy feeding, lack of green food, or any undigested food. It can 
be easily detected by a swollen appearance of the crop, and by the 
uneasy appearance of the fowl. If it is merely indigestion, it 
may pass off; if not give a tablespoonful of castor oil, and work 
the crop well between the fingers until soft. If that fails to relieve 
cut the crop near the top (about an inch long) and remove the con- 
tents, then after greasing the inside well, sew the place up with silk 
thread, stitching the outer skin only. Place the fowl in a roomy 
coop and feed for a week on soft food only, allowing no water the 
first day. 

Frosted Combs.—By housing the fowls in a warm place—i. e., a 
tight house free from draughts in winter—they will not be troubled. 
Should by accident some be affected, oil the combs with glycerine 
or vaseline and coop them separately till healed, as often the other 
fowls pick at them, causing them to bleed incessantly. For frosted 
feet there is really no remedy. It is best to kill all such, if badly 
affected. 

Egg Eating.—-This vice may be prevented by using dark nests. 
It is caused by idleness generally, or by hens laying in unprotected 
places. A confirmed egg eater is a nuisance in any flock, and should 
be killed at once, as she may teach it to the others. This habit is 
generally confined to hens in close quarters. If a valuable fowl is 
addicted to the habit, allow her free range, and it may effect a cure. 

Signs of Health and Disease in Poultry. 

The foregoing diseases are the most prominent and important; 
and while there are many others, we hardlv think it of sufficient 
importance to continue further with this chapter, except to add the 
following article from the Wisconsin Agriculturist, which is of 
practical value, and should be studied with care: 

"When fowls are judiciously fed, made to take exercise, and their 
quarters kept clean and free from lice, there is comparatively no 
trouble with sickness, except in cases of contagion. 

"Poultry raisers should learn the causes of diseases, how to pre- 
vent them, and there will be no need of medicines in the poultry 
yard. 

" When the combs and wattles of the fowls are of a bright red 
color it indicates a condition of health. 

" When the fowls are busy scratching, the hens laying and sing- 
ing, and the cocks crowing, these are signs of health. 
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" When you can enter the hennery after dark and hear no whee- 
zing, it proves theie are not any roupy fowls in the flock. 

" When the manure is hard and a portion is white, it indicates a 
healthy condition of the digestive organs. 

" When the edges of the comb and wattles are of a purplish red 
and the movements sluggish, there is something wrong. 

"When fowls lie around, indifferent to their surroundings, they 
are too fat, and death from apoplexy, indigestion or liver complaint 
will result unless the trouble is corrected. 

"When the fowls are restless and constantly picking in their 
feathers, they are infested with vermin. 

"When young poultry, especially ducklings, appear to have a 
sore throat and swallowing is difficult, it is the symptom of the 
large grey lice on the neck. 

" If a fowl has a bilious look, with alternate attacks of dysentery 
and costiveness, it is suffering with liver complaint. A lack of grit, 
overfeeding and idleness will cause this trouble. 

" A hospital should be a part of every poultry yard. As soon as 
a fowl gets sick, remove it to the hospital and commence doctoring 
it at once. The trouble with far too many is "hat they wait until 
the disease is in its advanced stages before they commence giving 
medicine. A very sick fowl is difficult to cure, and when cured it 
is seldom of value afterward." 

The Anatomy of the Egg. 

The following article, clipped from the New York Times, gives 
much information regarding the egg, and should be read by every 
one interested: 

" An egg is a rather complicated affair, and by no means so sim- 
ple as it appears to be. It consists of the yolk, or the yellow cen- 
tral part, the fluid albuminous portion which surrounds the yolk, 
and the shell in which these are inclosed. But none of these is a 
simple thing, but each consists of several parts, arranged for its 
preservation of the vital germ in it, which is the living principle of 
the future bird which comes from the egg. If an egg is boiled 
until it is hard it may be dissected and examined with ease. First, 
the shell is carefully cut through, and then the interior. The shell 
will be found to consist of an outer layer of carbonate of lime and 
several tough, fibrous layers, which consist of firm tissue, made up 
of strong fibers, interlaced in crossing bands, that greatly strengthen 
the mineral and brittle covering. It will be found that for still fur- 
ther protection these fibrous layers are connected at the broad end 
of the oval with a spiral twisted band, again connected with the 
covering membrane of the yolk, and the spiral band acts as a spring 
to support the whole of the soft semi-fluid interior against sudden 
jars, by which any of the membranes might be ruptured and the 
interior be so disturbed as to destroy the vitality of the egg. This 
inner covering is sometimes seen when, by reason of some disorder 
of the hen, the egg is laid without the shell, and the egg is, as com- 
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monly said, a soft one. The inside • membrane is loose from the 
shell and forms an air space, or cushion, where it is drawn down by 
the spiral band mentioned at the broad end. 

" If the hardened inner part of the egg is carefully sliced by a 
sharp knife and one of the thin slices is examined, it will be found 
to consist of several layers, each of which is distinct from the other 
and may be separated, a very delicate membrane dividing them from 
each other. These layers are thinner on the sides of the oval and 
thicker on the ends, and this arrangement causes the center to be 
round or spherical, as is the yolk, which is closely surrounded by 
these albuminous layers. The yolk also consists of layers that are 
concentric with each other, and consists of a granular substance in 
which there is a considerable proportion of fat. In a fertile egg 
the vital germ may be seen attached to the side, appearing as a 
small round spot. In a fresh egg, this germ is clear and of a 
whitish color, but in an egg that is stale or has been incubated for 
only a few hours it has a number of fine red veins diverging in rays 
from the center, and these are the first indications of the awaken- 
ing of life in the dormant egg. This construction of an egg is 
easily seen to confer the greatest strength upon it, and this is indis- 
pensable for its safety during the time it may remain in the nest, 
both before and during incubation, and also during carriage, when 
the egg is transported from the farm to purchasers. It is evident, 
too, that the liquidity of the albuminous portion of the egg and the 
fragility of the separating membranes make the elastic spiral spring 
by which these are supported necessary to avoid injury to them in 
movements that are unavoidable, and also to preserve the position 
of the several parts of the interior of the egg in their natural ar- 
rangement, for any disturbance of these unstable parts must neces- 
sarily destroy the vitalit}7. And this loss of vitality is certainly 
caused by a jar of the egg so slight as not to break the shell, but 
merely to fracture the fibrous envelopes of the several layers, and 
so mix their contents. This is sometimes done by poultry fanciers, 
who are forced to sell the surplus eggs of valuable fowls for ordi- 
nary consumption, the egg being taken in the closed hand> and for- 
cibly jarred on the open palm of the other hand. This spoils the 
egg for hatching, but not for eating, the separate layers being dis- 
placed by the jar. Thus in transporting valuable eggs, or in saving 
them for hatching, they must be packed in elastic substances or be 
protected by a spring, and in any case set on the small end, so that 
the inside may be held safely suspended by the spiral band above 
mentioned. By lying on the side an egg soon becomes spoiled for 
incubation by the settling of the yolk on one side, and its adhesion 
to the shell. The hen instinctively prevents this injury by turning 
the eggs and shuffling them about in the nest every time she re- 
turns to it after leaving it for any purpose. The egg is of most in- 
terest, however, as the embryo of the young chick, and as such it is 
useful to know all about it, both for aid in the rearing of the chicks 
and to escape from mistakes in regard to this work of the farm. 
The period of incubation for the hen is twenty-one days, and for 
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the duck, goose and turkey, twenty-eight days. The heat required 
varies from seventy degrees to one hundred and three degrees. 
But it is permissible that the lower temperature should happen 
only for a short time, depending on the weather. It is indispensa- 
ble, too, that the heat should vary between these limits, that some 
interchange of air through the porous shell may take place. Some 
little moisture is necessary to supply that lost by evaporation and 
to maintain the indispensable proportion of water in the egg. 

"As with all other animals, the hen at times makes a failure of 
her offspring by producing abnormal and imperfect eggs, and some 
of these are quite curious They are all the product of disease. 
There are shelfless eggs, double-yolked eggs, with only a yolk and 
shell but no albumen, and others with only albumen, and at times 
two eggs one within the other, or double shells over one egg. 
None of these are fertile, although mistaken or imaginative, or, at 
times, untruthful persons have alleged that twin eggs have been 
hatched and two chicks have come from one egg. The manner in 
which eggs are formed in the oviduct precludes the possibility of 
such abnormal eggs producing any but a malformed chick, and that 
only by some unusual combination of favoring circumstances. Dis- 
eased hens will certainly produce diseased eggs and chicks, and 
consequently such eggs are unfit for food; tests made by eating 
eggs of sick hens have resulted in attacks of diarrhoea immediately 
following the eating of them. Such eggs, are, therefore, to be dis- 
carded as dangerous to health. The eggs of fowls sick of cholera 
are especially dangerous in this way." 

The Egg as it Appears during Incubation. 

The time required to hatch hen eggs is twenty-one days. The 
development of the chick begins as soon as the egg reaches the 
proper degree of heat, which is about 103. 

The following cuts, showing the different stages of the growth of 
the embryos, was kindly loaned by the Pineland Incubator and 
Brooder Co., of Jamesburg, New Jersey. 

AFTER B HOURS  OF1A/CUBATION 

Fig. 15.—The spot in centre of egg is the germ, and cannot be 
seen until the egg has been under the hen or in the Incubator. 
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2«PDAY 

Fig. 16.—As early as the second day, there are indications of life, 
the head being the first portion visible. 

<9-™DAY 

Fig. 17.—On the fourth day, the neck and breast are formed. 

5*1 DAY 

Fig. 18.—The fifth day the eyes are visible, and there are signs 
of the heart. 
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GT^DAY 

Fig. 19.—On the sixth day the backbone and wings appear. 

3VfDAY 

Fig. 20.—From the sixth to ninth day the entire body assumes 
definite shape, the principal organs are formed, and the heart and 
liver are perfected. 

/r^DAY 

Fig. 21.—On the eleventh day the heart begins to beat in both 
cavities and the lungs are developing. 

3 
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JE^ DAY 

■^Fiff. 22.—On the twelfth day the muscles become more consistent 
and movable, especially in wings.    The beak also opens. 

P |Fig. 23.—By the fifteenth day the bones harden and feathers or 
down fast cover the body. 

Fig. 24.—On the eighteenth day the chick is fully developed, but 
has not yet absorbed the yolk. 
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SOT?.DAY: 

Fig. 25.—On the nineteenth day the chick can live, the neck and 
head are bent toward the breast, the beak hidden under the wing, 
the upper part of the body being in the large part of the shell. The 
air cell or empty space in the latter contains the air the chick re- 
quires ; on the twentieth day it tries to escape, and in its attempt 
to pierce the shell the sound is audible. 

&'?DAY 

^^.•SL^ 
'% 

Fig. 26.*—On the twenty-first day, it succeeds in breaking the 
membrane and the shell, thereby making its entrance into the world. 

When, in artificial incubation, the chick is hatched under 21 days 
it denotes too much heat, while if delayed until the 22d or 23d day, 
too little heat is the cause. Either extreme is detrimental to the 
health of the chick. 

Natural Incubation. 

The above subject is more or less familiar to every one, and yet 
many failures are made every year because of the mismanagement 
or ignorance of the owners of the hens, hence we consider it advi- 
sable to give a brief article here.    To hatch strong, healthy chicks, 

* We are indebted to the Pineland Incubator Company, Jamesburg, N. J., for the use of the 
foregoing incubating cuts, and of the description accompanying them. 
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either by natural or artificial means, requires that the eggs incu- 
bated upon are fresh, and shall have been laid by strong, healthy 
stock. 

Nest Boxes.—The subject of nest boxes is a much discussed one, 
opinions differing greatly. We prefer single boxes outside the 
roosting house, because where hens lay and sit, lice naturally con- 
gregate, and where the nests are built in the house the whole affair 
is soon full of them. 

Make boxes 15 inches wide, 18 inches long, 14 inches high in 
front, 9 inches high at back. Make a good, tight, removable top. 
Cut a door 6x8 inches in one corner of front end. No bottom is 
needed; scoop out a shallow hole where box is to sit, and put in 
plenty clean hay or straw. When the straw becomes soiled, place 
the box with contents a sufficient distance away from the house 
and burn the straw while in the box. This way all lice will be 
killed. Before adding new nest material, give the inside of box a 
good coat of whitewash or kerosene emulsion. 

Nests and Attention for Sitting Hens.—The nest boxes should be 
roomy, airy, secluded—in a place secure from intrusion by man or 
fowl; keep everything clean and free from odors, and always see 
that a proper dust-bath, grit, water and feed are in easy reach. 
Where a number are to be set in one room, they can be shut in, and 
every morning open the doors to nests, and after allowing them to 
come off, dust themselves, eat and drink, see that each hen goes on 
her proper nest. In a few days they will learn what is expected 
when the doors are opened, and there will be no trouble. We make 
it a rule to examine each nest when the hen is off, so that should 
any eggs be broken the remainder can be washed and everything 
put in proper order, before she goes back. 

It is a good plan to sit three or more at one time, and then test 
out the infertile ones. (See article on testing eggs, page 248). 
Often in this way the third hen can be resit, saving thereby much 
valuable time in the early spring when sitters are scarce. Do not 
trouble the hens any more than is absolutely necessary, as it is a 
mistaken idea to be raising them off the nest daily to see how the 
eggs are looking. Avoid sitting hens that are nervous or quarrel- 
some. Such hens are sure to break more or less eggs, and to tram- 
ple to death the young as they are hatched. Sitting hens should 
be fed almost exclusively on corn, though should they tire of it, any 
other food may be furnished. 

Before sitting the hens, dust the nest and hen thoroughly with 
insect powder, and repeat the operation at least twice more during 
the hatch, the last time about the eighteenth day. Then when the 
chicks are hatched they will be practically free from lice. When 
she begins hatching, leave her box closed and let her alone till the 
hatch is finished, and she will hatch more and stronger chicks than 
if you are always peeping to see how many she will bring off. 
When all are dry, remove to a clean, dry, roomy coop, as far away 
from the other fowls as possible, in order to avoid their coming in 
contact with lice. 
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gift. 

Fig. 27.—Chicken house, in use at the Experi- 
ment Station. 

Treatment tf the Hen and Chicks.—While each breeder has his 
own idea as to the best method of caring- for the hen and chicks, 
the following method has been verv satisfactory to us.    We use a 

"coop (Fig. 27) 2x 2J ft. with a 
tight roof, a removable bottom 
and a wire front 1 inch mesh, 
with a door in front or side 
that can be raised high enough 
for the hen to come out, or just 
enough to allow the little chicks 
out. The first day they are 
kept confined until they are 
stronger, then for the next few 
days, after the dew has dried 
off, the little fellows are allowed 
to come outside if the weather 
permits. In case of rainy 

weather, the projection in front is to keep the rain from beating in. 
Be sure the floor is always dry. After the chicks are a week old, 
we allow the hen her liberty, being very careful to have all housed 
on the approach of a storm. The chicks are thus cared for until 
weaned, when the hen is removed and the chicks allowed to roost 
in the same coop until ready to be marketed or divided into smaller 
flocks or larger houses. 

Treat the hen and chicks every 10 days for lice, and for this we 
use the following method : Take a mixture of 1 oz. sassafras oil and 
6 ozs. sweet oil, shake well, and at night with the tip of the fore- 
finger put a small amount on top of the head, and on tail-bone 
above the vent. Few people examine the latter place for lice, but 
after careful observation you will find that more lice congregate 
there on the little chicks than upon any other portion of the body. 
After they have been thus gone over, we spread a heavy paper on 
the ground, and holding each chick over it, give it a thorough ap- 
plication of either Persian Insect Powder or Lambert's "Death to 
Lice." The hen is treated in the same way. Previous to going over 
as above, each coop receives a thorough cleansing and a liberal ap- 
plication of kerosene oil, or kerosene emulsion, on the inside. The 
coops should be whitewashed inside and outside frequently. 

Feeding the Tien and Chicks.—Young chicks just from the shell 
do not require food for the first 24 hours, as they absorb the yolk 
of the egg only a very short time previous to hatching. After that, 
we make their first feed of either stale bread, soaked in milk, and 
thoroughly squeezed, or on hard-boiled eggs chopped fine, mixed 
with equal parts of oatmeal. This feed is continued for 3 or 4 days 
five or six times daily, only allowing them just what they will eat 
up clean. After that we feed oat flakes, cracked wheat, cracked 
corn, with a morning feed composed of meal, bran, middlings, and 
ground green-bone, the whole seasoned with salt and pepper and 
mixed with boiling water or skim milk. The latter is far the best. 
Ground green-bone we have found makes more flesh and stronger, 
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healthier chicks than any other 
feed, consequently they are al- 
lowed all they want. We do not 
think that little chicks closely 

I confined will thrive so well on a 
idc large quantity of the ground 

1 bone, but when free range is 
given, they may have a large pro- 

Fig. 28.-An easy plan for feeding chicks, portion. A convenient arrange- 
ment for feeding chicks can be 

seen in the accompanying cut (Fig. 28). The coop should be four 
feet square of lath or wire, and, if preferred, it may be covered. 
Leave an opening at the lower part so chicks can run in and out, 
and keep a feed hopper full of feed in the coop all the time. The 
object is to have feed where the chicks can reach it at any time, 
but beyond the hens. It is an excellent contrivance for yards that 
contain both hens and chicks, as the chicks will be in no danger of 
being interfered with by the larger fowls. 

Easily Constructed Water Fountains.—Always keep plenty fresh 
water before them, and fix it in a way that they can not get wet. 
If a regular fountain can not easily be procured, a very satisfactory 
one can be made by hanging any large bottle or jug over a small 
pan, and allowing the water to come down as it is used from the 
pan.    We use the above entirely. 

The cut (Fig. 29) shows another simple way 
of watering fowls. Take an ordinary pie pan 
(one with straight sides), then punch a small 
hole about one half an inch from the top of a 
gallon tin bucket, with the handle off. 

Fill the bucket with water, and  cover it 
with the pie-pan, then invert the whole and 

. you   will  have  a  splendid   drinking  vessel, 
jpP which will give the fowls clean, fresh water 

at all times. 
A swinging water fountain (Fig. 30) may 

be made of tin, galvanized iron, or a jug or tin 
oil-can may be used. An upright frame of 
wood or tin may be constructed, similar to 
the one shown in the illustration. Any tin- 
ner can make it. The water in the drinking 
pan will be supplied from the can, which has 
a handle for turning the can up to be filled. 
Simply fill the can and let it drop in position, 
and it will supply water only as the water is 
diminished from the drinking pan. A half- 
gallon glass bottle can be substituted for the 
jug or tin can. 

Importance of Regularity in Feeding.—After 
the chicks are weaned we feed wheat, ground 
green-bone, corn or anything they prefer, 
giving them, three times daily, all they will eat. 

Fig. 29.—An easily construct 
ed water fountain. 

Fig. 30.—A swinging water 
fountain. 
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Keep them growing, and by all means feed regularly. The young 
chicks are subject to certain conditions that do not affect the grown 
fowls, the most critical period being when they first begin to grow 
feathers. The demands of the growing chick are much greater in 
proportion to age and size than those of grown fowls. The omis- 
sion of one meal, or neglecting to supply water, may so check them 
as to cause them to remain at a standstill in growth. Hence, in order 
to keep them growing, the strictest regularity must be observed in 
feeding. The first food in morning should be given as early as 
possible, and the last food in evening as late as possible. Always 
keep fine gravel, coarse sand, or regular grit before them at all 
times, and if confined in small yards, be sure to supply them with 
sods of grass, or other green food, at all times. 

A self-feeder (Fig. 31), 
for feeding cracked-corn 
or wheat to little chicks, 
is a convenient appliance, 
the design of A. P. Luce, 
New York. It can be 
made of J-inch boards. 
H is the hopper, two feet 
long, five inches deep, 
four inches wide at top, 
and an opening one-fourth 
of an inch wide inside at 
the bottom,through which 
the grain may fall. It 
holds about three quarts 
of grain. The size can be 

increased according to the number of fowls to be fed. D D are the 
ends of the hopper. C C are two pieces, each five inches long and 
two and three-quarters of an inch wide, nailed fast to the end pieces, 
D D. They hold the hopper up half an inch from the bottom of the 
trough to allow the feed to run down through the quarter-inch open- 
ing at bottom of H. E is the trough where the chicks eat. It is 
twenty-five inches long and two and one-half inches wide, inside 
measure, and one-half inch deep, inside measure. By this arrange- 
ment the food can be kept wherethe chicks can help themselves at 
any time. 

Fig. 31.—A self-feeder for young chicks. 

Feeding Grown Fowls. 

It is an impossibility for any one to say what quantity another 
person should feed his fowls for the best results. There are so 
many conditions to be met that we can only give an idea, and the 
owner must then regulate the amount. 

In the first place, always remember that a variety of food is the main 
point. Secondly, fowls given free range do not consume the amount 
of feed that those in close quarters do. Thirdly, different breeds re- 
quire different amounts of feed. A good plan for the beginner is to 
weigh a certain amount of feed, then give to the fowls as much as 
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they will eat clean, then weigh the remainder, and a fair idea can 
be learned, though even this plan is often deceptive, as fowls, like 
men, do not consume the same quantity at each ',\eal. Grown 
fowls should be fed twice daily, morning and evening. The morning 
feed should consist of a mixed food composed of corn meal, wheat- 
bran and middlings—2 parts meal, 1 part bran, 1 part middlings— 
mixed with hot skimmed milk or boiling water. We always season 
with salt. Do not make it sloppy, but just so it sticks together 
well, and feed just about one-half what they would eat, so they will 
exercise themselves for other food. In late summer we add to this 
about one-fourth the bulk in steamed clover, hay, green oats, or 
green corn fodder chopped fine. In winter, the former. During 
the early summer there is generally an abundance of grass and 
clover for the fowls to pick at their pleasure, yet it does no harm 
at any season of the year to add the above to the mixture. 

For evening feed give all they will eat of whole or cracked corn, 
wheat, or oats, but alternate these and feed very little corn in sum- 
mer. Ground green-bone is superior to either of above evening feeds 
for egg production, and where a number of hens are kept, and the 
owner lives close to a meat market, it is economy to purchase a 
bone cutter. In feeding fresh bone one must exercise judgment, 
for if the fowls once tire of it, it is with difficulty that they can be 
taught to eat it again. It should be alternated with above feeds. 
Bone is especially valuable during the moulting season, containing 
as it does nearly all the elements needed for the growth of feath- 
ers, and for keeping up the vitality of the fowl. Old and young 
fowls should always have a liberal amount of clean, sharp grit be- 
fore them, as it is to hens the same as teeth are to man. When fowls 
have free range where gravel is plentiful, there is no real neces- 
sity for supplying grit; but where there is nothing but fine sand, 
a small box full should be placed before each house. Crushed oys- 
ter shells and small pieces of charcoal are very beneficial, and it is 
surprising what a quantity of these ingredients they will consume. 
A fat hen lays few eggs, so one must remember not to overfeed. 
The following we reprint from The Poultry Keeper: "A small flock 
which receives the scraps from the table produces eggs when larger 
flocks are unprofitable. The fact is plain that the smaller flock re- 
ceives better feeding. Table scraps are not grains. They contain a 
variety not found in the feed of large flocks. The great variety 
found in table scraps not only provides for egg production, but it 
promotes digestion and prevents disease. There is one food that 
the farmer overlooks, which he has in great abundance—clover. It 
is an essential, as it supplies bulk and is rich in lime and nitrogen. 
If cut fine, scalded and mixed with the morning mash, it is very 
beneficial.    Feed more clover, and note results." 

To get eggs in winter the fowls must be supplied with green food 
of some kind. A head of cabbage, hung up so they can pick at it, 
is very good, while the scalded clover above mentioned makes a 
good second. Plant a patch of rye or oats for winter use, and if 
the fowls cannot be allowed their liberty, cut it up fine and place 
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in their yards. Use judgment in feeding with it, and together with 
cleanliness and a variety of food, both health and eggs will be in- 
sured 

Artificial Incubation. 

Artificial Incubation and Brooding, by the use of incubators and 
brooders, though very little practiced as yet in our State, is rapidly 
revolutionizing the poultiy industry all over the country. The old 
method of hatching eggs with hens at any time when the latter are 
ready to incubate, is becoming less practiced every year, for the simple 
reason that the public want young spring chickens sooner than the 
average hen will produce them, consequently poultrymen, the world 
over, are compelled to use the incubator. The hens seldom become 
broody before February or March, hence it is June or July before 
the young chicks are ready to market, and by that time vegetables 
of all kinds are on sale, and broilers not in demand as they would 
have been two or three months earlier. By using incubators, one 
can make hatches during November and December, and by Feb- 
ruary or March have numbers of thrifty, well grown chicks to mar- 
ket at remunerative prices. Broilers of from 1J to 2 lbs. each sell 
readily here in March for $3.00 per dozen, while the same chicks 
marketed in July would go slowly at $1.50 per dozen. In addition 
to difference in price obtained, the amount of time consumed in 
caring for the incubator and brooder, is far less than would be 
given to the hens that would be required to hatch the number of 
eggs placed in the machine. The hens could in the meantime bo 
kept laying, and their product and the value of it will more than 
pay for the cost of the oil consumed in the machine. After the 
experience of one or two hatches an intelligent person can, with 
strict attention, be more or less successful, though one never is too 
old to learn, because the time, season, and manner in which one 
man runs his machines may not suit another, as the location, the 
machine in use, the eggs used, all must be considered. While all 
manufacturers send full directions with each machine, still the 
operator must be governed also by his surroundings and experiences. 
For the benefit of those who have not seen directions for operating 

.an incubator, we include the most important. 
Location of the Incubator.—The most suitable and convenient place 

to operate an incubator is in a good cellar, for the reason that the 
temperature is less liable to be affected by sudden outside changes. 
If a cellar cannot be had, be sure and select a place that is well 
ventilated, and with as even a temperature as possible. Never 
locate an incubator near a stove, or too near a window. 

Selecting the Eggs and Setting the Machine.—Great care should be 
exercised in selecting the eggs, for no machine will hatch any and 
all kinds gathered promiscuously. Select the freshest eggs possi- 
ble, none over 2 or 3 weeks old, and always from healthy, vigorous 
fowls; and for a beginner we would advise that white-shelled eggs 
only be used as far as practicable, as it is much easier to watch the 
development of the chick in them.    It is only by careful study of 
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the development of life in the eggs, and comparison of it with na- 
ture's methods, that any one can expect to become master of the 
situation and make a success with an incubator. When the ma- 
chine has become thoroughly heated and is running regularly, then 
place the eggs on the trays prepared for them, selecting those 
nearest the same size for each row. Keep the large ends all one 
way and slightly elevated. Place a thermometer on the eggs with 
the bulb resting on an egg and top end slightly inclined upwards, 
about the fourth row from front, facing outward, so it can be read 
without opening the doors. 

The Necessary Temperature.—A uniform temperature of 103 de- 
grees gives best results for hen eggs, while duck eggs require about 
1 degree less heat and more ventilation. To be successful }^our 
heat should not vary but little during the hatch. Anywhere from 
100° to 106° will not necessarily prove fatal unless prolonged for 
hours at a time. Should you at any time find the heat at 108 even, 
do not think the hatch lost. Simply open the doors of the machine, 
and allow the eggs to cool to about 90°, and see that your regulator 
is properly fixed to avoid a repetition. 

General Care.—Begin turning the eggs at the end of second day, 
(directions for turning accompany each machine of different makes) 
and continue up to 18th day. The simplest mode of turning is by 
placing an extra tray on top of the one in which the eggs are and 
invert them, thus transferring them to the extra tray. Different 
machines have different ways of turning. After the 4th day, begin 
to cool the eggs each day, gradually at first. Simply open the doors 
of the machine without removing the trays of eggs, and allow them 
to cool to about 95° for 10 days. After that, up to the 18th day, 85° 
will not be too low. After the cooling temperature is reached 
each day, raise again to the uniform temperature of 103°. Never 
neglect to cool on the 18th day to 85°, and after cooling, turn the 
eggs, place them back in the machine, shut the doors, raise again to 
103°, and "do not open it until the hatch is through," unless abso- 
lutely necessary. 

Testing the Eggs and Subsequent Operations.— 
This is of great importance as well as very inter- 
esting. Only fertile eggs can hatch, and often 
many that seem fertile at the first test, die before 
the hatching time, whether set under hens or in 
an incubator. An infertile egg^ if not removed, 
remains clear through the entire hatch, while 
the one with a weak germ, dying at the 4th to 
the 10th day, is what produces the foul odor in 
the machine or under the hen. 

The egg tester (Fig. 32) was designed by J. H. 
E. Shultz, Mountain View, ]ST. J. His descrip- 
tion is as follows: " Make a box 6 inches square, 
and a height to suit the lamp to be used. Leave 
the top open. The bottom is 8 inches square. The 

discover fertile eggs af- f ront door A slides in grooves made in each side, 
terfour days of incuba- gQ ag tQ admit ^ }amp       Ifl  ^ ^^ opposite 
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the flame of the lamp, is an inch-and-a-half-hole, surrounded by a 
washer-like piece of rubber four inches in diameter, cut from the 
leg of an old rubber boot; this is to protect the egg from jar or 
breaking while testing; and when the egg is held tightly against 
this rubber, light can be seen only through the egg. C C are three- 
quarter-inch holes, to admit air to the lamp; there are six of these, two 

on a side and two on the back; place the 
holes about one inch from the bottom. 
Back of the lamp, opposite the hole in 
the door, place a small looking-glass or 
reflector; paint the inside of the box 
black, and you have a cheap but power- 
ful tester. Use an ordinary hand lamp." 

By means of the tester all infertile 
eggs can be readily distinguished on the 
4th to 8th days, the infertile ones being 
perfectly clear, like fresh eggs. Those 
which have a germ will be seen to have 
a dark spot near the center about the size 
of a small pea, with dark lines running 
out in all directions, the whole having 
a spider-like appearance. (White-shelled 
eggs can be tested on the 4th day. Yery 

lrdark eggs from the 6th to" 8th). Should 
ceils at different stages of incuba-anv grerm have died, it will be detected 
tion from 5 to 19 days. i 1     •     i ,, -i o   ,i by a red circle on the side ot the egg. 

Remove all such at once. I always 
keep the tester on top of my ma- 
chine, so that when cooling the 
eggs at any time during the hatch 
at night I can examine a few and 
often detect an egg that might 
possibly cause trouble later on. 
As the hatch progresses, the eggs 
become more clouded each day, 
and by the 10th day the chick can 
be distinctly seen to move, the 
head being discerned the easiest. 
Any germs that have died at this 
stage will float about in the egg 
when moved, no veins being visi- 
ble. Take them out. By the 18th 
day the strong germs should be 
dark, and nothing discernable save 
the air cell which allows the chick 
breathing room and space to ex- 

^'^i^^i^Sm^^^tnc&te himself from the shell. (See 
Figs. 32 and 33 for cut of both hen 

and duck eggs, showing proper size for air cells at different stages 
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of incubation). At this time close your machine and await results. 
Do not be too anxious, and never undertake to help the little fel- 
lows out of the shell, for not only nine cases out of ten are fatal to 
the chick, but you allow cold air to rush in upon and chill the other 
chicks in the machine. Do not remove any chick until the hatch 
is finished. 

Moisture and Ventilation.—The subject of moisture and ventilation 
are two very complex ones. Many operators declare no moisture is 
needed, while others supply it several times during the hatch. More 
failures are due to the wrong application of the moisture than any 
other. Just how much or how little to use has simply to be learned 
by actual experience. The condition of the outside atmosphere must 
always be considered as regards moisture and humidity. In other 
words, if the weather outside is damp and full of moisture, so that 
the cellar or other place where the machine is located may have suf- 
ficient moisture in it, then it may be advisable to use none; while 
on the other hand a protracted dry spell might make the use of a 
small amount advisable, though we have hatched this season in the 
same cellar and same machines (the Homer City and the Pineland) in 
both very dry and very wet seasons, and both times without moist- 
ure, the per cents, of each varying only a fraction of 1 per cent, in 
favor of the damp season. We can give no better guide than for 
the beginner to sit a hen or two at the same time as the machine is 
operated, and compare the air-cells in both cases. The operator 
must bear in mind that the air-cell in an egg three weeks old is con- 
siderably larger than that of a fresh-laid es:g; so it is especially 
advisable that a beginner use as fresh eggs as possible until he 
learns the art. The moisture is secured by introducing into the in- 
cubator a pan about 8x15 inches and one inch deep, and filled with 
water to a depth of one-fourth inch. The pan is supplied with the 
incubator. 

The object of moisture or no moisture is simply to secure the 
proper formation of the air-cell, which has to be provided in order 
to give sufficient air to supply the .young chick and to allow it room 
to move its head in the shell sufficient to pip out. Almost every 
make of incubators gives its own rules for moisture ; but personally, 
were I making a beginning, I would make one hatch with moisture 
and one without—i. e., if I did not feel sure about the location of 
the machine. Experience is by far the best teacher one can have in 
artificial incubation, and my advice is to the beginner: If the first 
hatch does not succeed make another, and still another, and event- 
ually success will be won. 

Cost of Incubators and of Operating Them,.—The most desirable size 
to purchase is the 200 egg, and the cost of same is from $25 to $30. 
There are cheaper machines, but it does not pay to invest a few dol- 
lars only in an incubator. The 100-egg size generally costs from $15 
to $20, and is very popular. The cost of running a 200-egg size 
through an entire hatch varies according to the outside temperature. 
From 3 to 5 gallons of best kerosene oil is consumed. 
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Fig. 34.—A convenient brooder house. 

Brooders and Brooding. 
Many persons imagine that after the chicks are hatched there is 

little else to do, but those who have had any experience at all are 
well aware that to be successful with a brooder one must give it 
most careful attention. 

A BROODER HOUSE. 

In the first place one 
must have a proper 
house in which to put 
the brooder. A good 
shed, closed tightly on 
back and ends, facing 
south or southeast, 
with windows close to 
ground, makes an ad- 
mirable brooder-house 
where onedoesnot care 
to build especially for 
that purpose. We pre- 

fer a good tight lioor, covered with a few inches of dry sand. A 
convenient brooder-house is here shown (Fig. 34). It is 8x10 ft. and 6 
to 8 ft. high, the floor being of earth, except that portion occupied by 
the brooder at A, the brooder being of any size preferred, but usually 

a yard square, the floor being 
of wood clear across that por- 
tion of the brooder, however, 
with an earth floor in front. 
This house may be large or 
small, as preferred. We 
have a house built according 
to this plan at the Station, 
and are satisfied with it. 

The annexed cut (Fig. 35) 
shows a brooder-house and 
covered glass run. If pre- 
ferred, such a house may also 
be used for hens, the entrance 

The door may be placed where most desir- 

Fig. 35.—A brooder house with a glass run 

being shown on the cut 
able and, if preferred, windows may be used 

• A CONVENIENT BROODER. 

i1 U. 3f>.—A useful brooder, 

We give an illustration of a 
brooder in use (Fig. 36), and se- 
lect it because it is one of the 
best, being easily made and at 
a low cost, and because it has 
been tried and found to answer 

jgi^ all purposes. By referring to 
~ figure 36 it will be seen that the 
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top is detachable, being lifted off by the handle when desirable. 
Although the lower part of the brooder is above ground, yet if pre- 
ferred it can be sunk in the ground, provided the holes (to admit 
cold air to brooder and smoke from lamp to escape) are left above 
the surface of the ground. Space must be left to admit of getting 
at the lamp if brooder is in the ground. Either a No. 2 burner 
lamp or a small kerosene oil stove may be used for heating the 
brooder. Be careful to leave air-holes at the bottom of the door, or 
the lamp will smoke. Keep the brooder at a temperature of 90 
to 100 degrees. 

Fig. 37 shows the lamp (or 
kerosene oil stove if preferred) 
under a sheet-iron tank. It heats 
the tank, the smoke of the lamp 
>assing out at four holes placed 

at each corner of the brooder, 
cmj) wrhich distribute the heat.   The 
ALR cold air enters around the tank 

(Fig. 38) and is drawn right over 
it above the lamp, as the cold air 
rushes in as fast as the warm air 
rises.    The hot air rises through 
a tube in the floor.    It will be 

seen that the smoke of the lamp does 
not go into the brooder, and that the 
tube in the brooder extends through 
the wooden floor only.    The brooder 
is a yard square, but the tank may 

Fig. 37. —Section of brooder showing lamp, 
tank, etc. 

Fig. -Water-tank used in the 
brooder above. 

be smaller. The box containing lamp 
is 10 inches deep, and the space be- 

tween the top of the tank and wooden floor is half an inch. The 
curtain in front of the brooder is simply a piece of cloth cut into 
strips. 

The smoke-holes of the lamp should be at each comer, but only 
two cold air holes are necessary, and they should be near the centre 
of the sides of the brooder. Bear in mind the cold a%r goes between 
the tank and the wooden floor, and gets heated. 

To make this brooder, cut six boards 1 inch thick, 6 inches wide 
and 3 feet long, tongued and grooved, so that no air can come 
through except by way of the tube on top, which tube is 1 inch in 
diameter and 2J inches high from the floor. These boards are your 
floor. On the under side of fhis floor, at the edges, nail strips all 
around (on ends and sides), the strips being 1 inch thick and 1J inches 
wide. Then set your tank as shown in cut. You will then have an 
air space between the floor and tank of half an inch. Be sure and 
cut air-holes to admit the cold air. You may simply have open holes 
or may use tin tubes if preferred. The holes need only be a half 
inch in diameter. You can now easily fit on the lower box and also 
make the covering on top, as may be seen by the illustration. 
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This brooder is an old English 
method, taken from Lewis' Poultry 
Book of 1871, and it shows that up- 
ward currents of warm air have been 
in use for many years for both hatch- 
ing and brooding. 

Fig. 39 shows the mother which 
covers the chicks, with adjustable 

pegs or legs.    The tank is from Lewis, the top from Rankin, while 
the mother is from Bell and others. 

Fig. 39.—The mother used in the brooder. 
The curtain is made of cloth cut into 
strips. 

OPERATING THE BROODER. 

After the house is ready, place the brooder inside, and a day or 
two previous to a hatch light the lamps and have the heat at the proper 
degree before placing the chicks therein. The above refers to in- 
door brooders. Outdoor brooders are built to withstand all weather. 
As to the amount of heat necessary in a brooder opinions differ, 
but our experience has been that 100° for the first three or four 
days, then 95 to 90° for ten days, and gradually reducing to 80° as the 
chicks grow older, is about proper. After placing the chicks in the 
brooder, see that they go under the hood (Fig. 39) for the first day 
or two, and by that time they will have learned where to go to get 
warm. The third day they may be allowed to run around in the 
house and scratch in the sand, but see that they return to the brooder. 
Always keep the brooder clean and pure, otherwise the bad air will 
undermine the health of the little fellows and death will result. 
We make it a rule to swab the inside thoroughly with kerosene oil 
at each cleaning-time. Keep a thermometer in the brood chamber, 
so you may always be sure the heat is right. After one has more 
experience, the chicks will show by their actions how the heat is, 
though it is best to leave it in. Over-heating is as detrimental to 
the health of the chicks as under-heating. Either extreme will cause 
diarrhoea, and when once they become thoroughly chilled it is 
almost needless to try to raise them. After the chicks are a week 
old they may be allowed to run out of the house in the yard, and 

Fig. 40.—Pineland indoor brooder. 
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come and go at will, but must be shut in at night. Do not crowd 
too many in a small brooder. Fifty chicks when hatched are plenty 
for a brooder chamber 3 feet square. A less number would fare 
better. As they grow older they can be transferred to other roost- 
ing-places. Fill and trim the lamp every day, and the last thing 
before leaving the house at night see that it is burning correctly 
and that the chicks are comfortable for the night. Figure 40 shows 
a cut of the Pineland indoor brooder which we are using, and are 
well pleased with. We are also using a home-made one that does 
equally as well, built very similar to Fig. 36 and costs less than the 
other, and to those who prefer making their own, they can do so 
from plans given in Figs. 36-39. 

Dressing and Shipping Poultry to Market. 

The main object in view in extensive poultry raising is to make 
the business remunerative, and to do this, especially where eggs, 
dressed fowls, and broilers are raised, judgment must be used in 
many ways. Among others should be noted : 1. The market where 
the stock is shipped must be studied as to time and wants. 2. All 
stock must be first-class, properly killed, dressed, and packed. 3. All 
eggs should be carefully tested and assorted as to color and size. 
Our home markets do not require dressed fowls, and the main idea 
in thus marketing them should be to have them fat, healthy, and 
uniform in size. On the other hand, poultry for the trade of the 
larger cities should always be dressed before marketing. 

Preparing Poultry for Shipping.—The following will give an 
idea how to prepare them for shipping. The poultry to be marketed 
should not be fed for at least twenty-four hours before killing as 
full crops are liable to sour, thereby injuring them, besides looking 
badly. 

To kill chickens, hang by both feet waist high and then, with a 
sharp, long-blade of a knife, make two cuts across the roof of mouth 
at the base of the skull, thus X. This severs the large blood ves- 
sels there, and they bleed to death in a short while. Never cut the 
heads or feet off, nor draw them for northern markets. Do not 
wait for the fowls to become cold, or even to stop fluttering, as they 
are perfectly numb just after the arteries are severed, and it is im- 
possible to properly dry-pick them after they hang any length of 
time. Begin by pulling the wing flights and tail, then the breast 
feathers and so on till perfectly clean. Get them clear of pin 
feathers, as nothing so detracts from their good appearance. Do 
not attempt to singe the feathers with fire, as it gives them an oily 
appearance which buyers do not fancy. As soon as the picking is 
finished, lay on a clean surface and carefully wash the blood from 
the head and the dirt from the feet and legs. After this, either 
again suspend them or lay on a clean, dry bench to cool. 

Do not kill a poor fowl, as it is money thrown away, besides 
proving a disadvantage to the finer fowls.    Turkeys, geese, and 
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ducks are killed by the same process as chickens, and always dry- 
picked. Remember that all old turkeys should go to market before 
Christmas, as after that time the demand in cities is almost entirely 
for small fat ones. 

Geese and ducks sell very readily North, if large and well fatted, 
while in our State there is little demand. A little experience is 
necessary before one understands properly picking the stock with- 
out scalding. The advantages of dry-picking over scalding are 
that finer appearance is secured, combined with better keeping 
qualities. 

Shipping Poultry.—Always be sure that the poultry to be packed 
are thoroughly dry and cold, for if cased while the animal heat is 
still in the body they quickly decompose. 

Boxes holding from 100 to 150 lbs. are preferred for turkeys and 
geese, while barrels do very well for chickens and ducks. Both 
must have some ventilation, which can be secured by cutting a few 
holes in the sides. Do not pack all kinds of stock in the same 
package. The neatest way is to wrap each carcass in a piece of 
brown paper, then pack in snugly, and when the case is full, fasten 
carefully, so as to avoid shaking, and mark the number, kind and 
weight on each package In summer shipping, quantities of ice 
must be placed in the barrels or the fowls will be spoiled before 
they arrive at the markets, but we do not recommend summer ship- 
ments of dressed poultry from this State. 

Wholesale and Retail Prices.—Prices for stock vary with the 
season and also according to quality. Poor and badly picked fowls 
go begging, hence we caution against killing any but those in prime 
condition. 

The wholesale markets in New York for last year (1895) were as 
follows: 

Jan. Feb. Mar Apr May. Jun. Jul. Aug. Sept. Oct. Nov. Dec. 

cts. cts. cts. cts. els. cts. cts. cts. cts. cts. cts. cts. 
(•JO 21 20 22 30 20 15 15 15 15 13 12 

Broilers, pr. lb  A to to 1o to 10 to to to to to to to 
(30 32 40 55 55 30 28 SO 25 25 20 20 

(  9 9 13 13 10 10 12 12 15 14 14 16 
Grown chickens, pr. lb. to to to to to to to to to to to to 

ll2 12 16 16 15 12 15 15 16 16 16 18 

(12 14 14 16 16 18 15 8 8 10 10 16 
Old ducks, pr. lb  A to to t«> lo to to to to to to to to 

(l4 15 15 18 18 20 18 10 10 12 14 18 

(25 20 18 18 15 15 15 16 
Spring ducks, pr. lb__. none none none none \\o to to to to to to to 

(so 25 22 20 18 18 18 18 

( 9 8 8 8 1    8 9 9 10 10 10 16 16 
Turkeys, pr. lb  4 to to to to to to to to to to to to 

(15 15 15 14 16 14 13 15 15 16 20 20 

The prices above vary, the smaller representing amount derived 
from poorly assorted, badly-picked specimens, while the larger prices 
were obtained for tine lots.    In bulletin No. 12(5, we gave the retail 

4 
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prices of all kinds of dressed poultry for December 12,1895, in New 
York City. They are again inserted, as follows: Broilers, $1.75 per 
pair, weighing from 3 to 5 pounds; grown fowls, ducks, turkeys and 
geese, 25 cents per pound. The wholesale as well as retail prices 
above show conclusively that when poultry is properly raised and 
marketed money can be made by shipping in the right season. 

The best plan to pursue if contemplating shipping to northern 
cities is to ascertain the address of a reliable commission house and 
write them for information. Do not ship to the first name that is 
found, for as in other trades there are unreliable persons. We will 
be glad to give any advice possible to any one intending shipping 
fowls, and we would especially request shippers in our State to write 
us their experience, so that possibly we can not only aid them but 
others as well. 

Express Rates on Dressed Poultry.—Rates by express upon dressed 
poultry to the city markets can easily be procured by consulting 
with the nearest express agent. In order to give some indication 
of these rates to intending shippers, the rates from Raleigh are here 
inserted: 

From Raleigh to Richmond #0.80 per 100 lbs. 
Washington _..   1.25 per 100 lbs. 
Baltimore    1.25 per 100 lbs. 
Philadelphia._.   1.75 per 100 lbs. 
New York    2.00 per 100 lbs. 
Boston ...   2.50 per 100 lbs. 

"Ifs" in Poultry Raising. 

If you wish to be successful with poultry, do not undertake too 
much at first. Begin with a few fowls, and study their habits and 
wants, and then gradually increase the number. 

If after purchasing pure-bred fowls they do not begin laying at 
once,don't get impatient; all taey want is a little time to accustom 
themselves to their new surroundings; then if they don't begin you 
may make up your mind that their feed is not right. 

If your hens do not lay, or lay double-yolked or soft-shelled eggs, 
they are too fat, and more wheat and oats (and no corn) should be 
fed; also require them to scratch for all grain given them. 

If your space is limited keep only a few fowls and let the few be 
very fine ones, as it costs no more to feed a prize-winner than it does 
a scrub. 

If you have plenty of space it is best to separate the males from 
the females and the hens from the pullets, as the growing pullets 
need more food than the mature hens. If allowed to ran together 
it increases your feed bill and invites disease among the hens, as 
they will become too fat.- 

If there are any left-over vegetables, meat or bread-scraps from 
the table give them to the poultry, as it will pay better than to give 
them to the hogs. 

If your chicks have crooked breast-bones it was no doubt caused 
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by roosting on small poles too early. Allow them to sit down on 
clean straw until they are over half-grown. 

If your young chicks stand around and sleep, it is then quite evi- 
dent that you are trying to raise poultry and lice on the same amount 
of food. Look at the little fellows at once and see if you do not lind 
lice on their heads, under wings, under and over vent. Get rid of 
them by the use of remedies already given. 

If there are any points not fully described in this bulletin, write 
us for information. 

General Poultry Points. 

Erect your poultry-houses long before your chicks are ready for 
them. Clean the houses at least once a week and sprinkle lime or 
land-plaster over the floors. 

Do not crowd twenty fowls into a house built for ten. Be sure 
and have the runs well sown to grass, clover, rye or millet—the for- 
mer preferred. 

Do not neglect to give the fowls fresh water at least twice a day 
in winter and three times in summer, and keep it in the shade dur- 
ing hot weather. (See page 244 for cut and description of watering 
device.) 

Do not make the most common mistake of buying "cheap" pure- 
bred fowls, for you will regret it sooner or later—i. e., if you are 
breeding for points or exhibition fowls. The best and cheapest plan 
is to purchase eggs at from $2 to $3 per sitting from reliable breed- 
ers, and secure in the beginning something fine, or purchase young 
stock in the early fall from these same breeders. 

Examine your houses often, and at least once a month in summer 
sprinkle all over inside with kerosene oil or emulsion. The latter is 
cheaper and easily made.    (See previous pages for formula.) 

Experience is the greatest teacher in the poultry business, and the 
mistakes serve as mile-posts to keep the breeder on the right road 
to success. Get all the experience you can and avoid making the 
same error twice. 

Keep your poultry-houses well whitewashed, inside especially. In 
cleaning the houses and yards do not forget the nest-boxes, as they 
probably harbor more lice than any other part of the plant. For 
nests we prefer boxes about the size of a soap box, and placed out- 
side of the house. They can be kept free from lice by burning the 
straw in them once or twice per month in summer and every sixty 
days in winter. 

Charcoal broken to the size of a grain of corn is greatly relished 
by the fowls, as it cleanses the system.    Keep it always before them. 

Season all soft food with salt. A small quantity of flaxseed meal 
mixed twice per week in the morning mash is very beneficial. It 
makes the plumage glossy and tends to keep the comb and wattles 
in good condition. 

Have a good dust-bath on hand for the fowls always, and provide 
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a plentiful supply of sharp grit for them if they are confined in 
small runs. 

Keep all feeding-troughs and drinking vessels wholesome and 
clean. 

When the fowls are moulting they require more food, or rather 
stronger food, in order to grow the new feathers. Meat scraps and 
ground green-bone are excellent, while a little linseed meal in their 
food daily will hasten the process and make the hens lay sooner. 

It is better to prevent disease among the fowls than to attempt to 
cure them after the disease is found. With proper attention dis- 
ease will be scarce, though often it does come, while the cause is 
not apparent. 

For the poultryman to succeed he must be progressive, industri- 
ous and energetic—quick to accept new ideas and, if worthy, put 
them into practice. He must keep everlastingly at it, and manage 
the business the same as he would any other, giving it the same 
attention that is required to conduct any other business successfully. 
There are people who would fail at any work; but if the poultry- 
man will conduct his business the same as a successful farmer or 
merchant does his, he will make far more money on the capital 
invested than either of the others. 

Miscellaneous Facts and Fip-ures. 

The following facts and figures clipped from the Poultry Monthl/y 
are worthy of reproduction here, and are answers to questions that 
often arise with the amateur poultryman or farmer: 

" It takes about three months to grow a broiler. 
" The goose lays a score or two of eggs in a year. 
"No brooding-pen should contain over fifty chicks. 
" Broilers shrink about a half-pound each when dressed. 
"Forty dressed ducklings are packed in a barrel for shipment. 
"From thirty-five to forty ducks and drakes are allowed in a pen. 
" The duck averages ten dozen eggs in about seven months' laying. 
" Build the house ten by ten feet for ten fowls, and the yard ten 

times larger. 
" Ducklings are marketed at five pounds weight, which they at- 

tain in ten weeks. 
"Ten dozen eggs a year is the average estimate given as the pro- 

duction of the hen. 
"About eight dozen eggs are given as an average for the annual 

output of the turkey. 
"Thirteen eggs are considered a sitting, though many breeders 

are now giving fifteen. 
" Between forty and fifty degrees is the proper temperature to 

keep eggs for hatching during winter. 
"Eggs intended for hatching should not be kept over four weeks. 

They must be turned every day or two. 
"It will require seven pounds of skimmed milk to equal one 

pound of lean beef for flesh-forming qualities. 
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" One dollar per head is the average cost of keeping a fowl a year. 
" The eggs of the White Leghorn, Black Minorca, and Houdan 

are of about the same weight as those of the Light Brahma. 
" In an egg of one thousand grains, six hundred belong to the 

white, three hundred to the yolk, and one hundred to the shell. 
" For good results in egg production, the hen house during the 

winter should not be allowed to become colder than forty degrees. 
"It costs one cent each, in the East, to produce an egg; out 

West where grain is cheaper, their cost would hardly exceed a half 
cent. 

" In one hundred parts of the white of an egg about eighty-four 
per cent, is water; twelve and a half per cent, albumen; one per 
cent, mineral matter, and two and a half per cent sugar, etc. 

" A Light Brahma hen's egg will weigh from two and a quarter 
to two and a half ounces, or about one pound and twelve ounces 
per dozen. 

" In mating ducks about seven are allowed a drake in the begin- 
ning of the season, more as the weather grows warmer, until a dozen 
are reached. 

" Poultry manure contains 2.43 per cent, of phosphoric acid ; 2.26 
per cent, potash and 3.25 per cent, nitrogen, as ammonia and organic 
matter. 

"In one hundred parts of the yolk, fifty-two per cent, is water, 
forty-five per cent, is oil and fat, and one per cent, each of albumi- 
noids, coloring and mineral matter. 

"Seventy-five per cent, is about the average hatch by a hen, and 
fifty per cent, by an incubator. Poor machines and careless and 
inexperienced operators are the cause of the difference. 

"If properly kept and judiciously applied to land, poultry manure 
is worth one half the cost of the food the fowls get, and yet little 
account is taken of the droppings when an estimate is made of the 
profits. 

"Compared with well-rotted barn manure, there are 48.60 pounds 
of phosphoric acid in hen manure to six in barnyard manure; forty- 
one pounds of potash to ten in barn-yard manure; and sixty-seven 
pounds of nitrogen to eleven in barn-yard manure. The analysis is 
based on a ton each of hen and barn yard manures. 

"A duckling at a week old should weigh four ounces; two weeks, 
nine ounces; three weeks, one pound; four weeks, one pound and 
nine ounces; five weeks, two pounds and two ounces; six weeks, 
two pounds and eleven ounces; seven weeks, three pounds and five 
ounces; eight weeks, four pounds; nine weeks, four pounds and 
eight ounces. 

" How much will a chick gain % This is by Jacobs : The egg 
weighs two ounces; the newly-hatched chick weighs one and a 
quarter ounces; at one week old, two ounces; two weeks old, four 
ounces; three weeks old, six and a quarter ounces; four weeks old, 
ten ounces ; five weeks old, fourteen ounces ; six weeks old, eighteen 
and a half ounces; seven weeks old, twenty-three and a half ounces; 
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eight weeks old, twenty-eight ounces; nine weeks old, thirty two 
ounces; ten weeks old, thirty-six ounces; eleven weeks old, forty- 
one ounces." 

Parasites of Poultry. 

[The announcement is hereby made that the succeeding bulletin 
of the Station (No. 131) on the subject of Parasites of Poultry will 
be shortly distributed. The edition will not be large, and will not 
be sent to the names upon the general mailing list. Persons, however, 
who are interested in the subject can be supplied with this publica- 
tion by making application to Dr. H. B. Battle, Director, Kaleigh, 
N. C. The subject is treated in detail by the entomologist of the 
Station, and will be both scientific and practical in character.] 
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PREFACE. 

The present bulletin was originally prepared as part of Bulletin 
No. 127, on Parasites of Domestic Animals, but for various reasons 
it was judged better to publish them separately. The names and 
descriptions of the worm parasites mentioned in this bulletin are 
taken from standard works, chiefly Fleming & Neumann's " Para- 
sites," and Railliet's "Traite de Zoologie." Some of the figures are 
from the same sources. Most of the cuts of insects are from Meg- 
ninn's treatise, but were furnished us by the Poultry Keeper maga- 
zine, of Parkesburg, Pa., to whom thanks are due. 

We wish to here correct a few errors which have crept into Bulle- 
tin 127. On page 101 it was stated that though animals subsist upon 
plants, they are not parasites of plants. This refers only to the higher 
animals, such as cattle, etc. There are many insects and nematode 
worms truly parasitic upon plants. Page 102, tenth line from bot- 
tom, the word not was omitted after "have." Page 113, the length 
of Ascaris vituli should be stated as 7 to 15 inches. Page 128, Fig. 
27 is Tsenia saginata instead of T. solium. 
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THE PARASITES OF POULTRY. 

BY GERALD MCCARTHY, ENTOMOLOGIST. 

Parasitic Worms. 

TAPE WORMS — Taenia—many species. 

Poultry of different kinds harbor the following species of tape 
worms, viz.: 

Chickens—Taenia infundibuliformis, common,  larvae  in  slugs  and 
earth worms. 

Taenia proglottina, common, larvae in slugs. 
Chickens and geese—Taenia crassala, common, larvae in slugs. 
Geese and ducks — Taenia lanceolata, common, larvae in slugs. 

Taenia setigera, larvae in slugs. 
Taenia exilis, larvae in slugs. 

Ducks and pigeons—Taenia tetragona, common, larvae in snails. 
Taenia fasciolaris, common, larvae unknown. 
Taenia cesticillus, common, larvae in snails. 
Taenia bothrioplitis, common, larvae in snails. 

Chickens and pigeons—Taenia echinobothrida, common (Houdans), 
larvae in snails. 

Though tape worms are so very common in poultry, they do not 
as a rule cause a great deal of damage, except when they occur in 
extraordinary numbers so as to close the passages. The symptoms 
of infestation are: diarrhoea, sluggishness, and epileptic attacks. 

Treatment: Powdered bark of pomegranate root, or absinthe— 
one teaspoonful for every fifty fowls, mixed in a warm bran-mash, 
once a day for three or four days. Keep the roosting-house clean. 
Use kainit and air-slaked lime freely as a disinfectant in house and 
yards. Dilute sulphuric acid: four fluid ounces to the gallon of 
water is a very efficient disinfectant. 

TREMATODE WORMS. 

The following trematode worms are more or less common parasites 
of poultry, especially the duck and goose. They infest also wild 
water-fowl, from which the parasites have been transferred to domes- 
ticated birds: 
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Monastoma mutabile.—Saffron yellow in color, one-fifth to one inch 
long. Infests the windpipe, nasal cavities and intestines of water 
fowl. 

Noctocotyle verrucosum.—Pinkish or rosy, one-fifth inch long. Infests 
intestines of water fowl. 

Distoma ovatum.—Whitish, with black specks, about one-fifth inch 
long.    Infests oviducts of water fowl. 

Distoma lineare.—Reddish, flat, narrow, two-fifths to three-fifths 
inch long.    Infests intestines of chickens. 

Distoma oxycephalum.—Reddish or rosy, about one-fifth inch long. 
In intestines of water fowl. 

The symptoms of trematode infestation are obscure and unreli- 
able.    The treatment is the same as advised for tape-worms. 

NEMATODE WORMS. 

The following nematode worms are found infesting poultry. These 
are the most common and destructive parasites of birds, often caus- 
ing epizootic diseases which sweep away whole flocks: 

Heterakis papillosa.—Body white, length one-third to two-thirds 
inch. Very common iu large intestine of chickens. These sometimes 
accumulate so as to close the passage, causing death of the birds. 
Disease often epidemic.    Symptoms and treatment as below. 

Heterakis inflexa.—Body yellowish, one to three inches long. 
Infests the intestines of the duck, both domesticated and wild, and 
less frequently the chicken. Often causes epidemics. Symptoms of 
infestation are: diarrhoea, loss of appetite, sluggishness. Treatment: 
Mix with a warm bran-mash one teaspoonful of santonine for every 
fifteen birds. Absinthe or pomegranate-root, singly or mixed, is also 
recommended. Special attention must be paid to cleanliness of 
houses and yards. 

Dispharagus nasutus.—Body roundish, tapering to the ends from 
one-fifth to one-third inch long.    Infests the wall of the gizzard of 
chickens, often rendering that organ useless as a grinding wall.   This 
parasite causes epidemic diseases among chickens. 

Dispharagus hamulosus.—Similar to above species and found with 
it, causing tumors on inner surface of gizzard.    Rare. 

Stronongylus nodularis is a related species found in the intestines 
of the goose. 

Trichosoma contorta.—Body tapering to hind end, from one-half to 
one and three-fifths inches long. Infests the oesophagus and crop 
of various birds, causing "crop-bound," most commonly in ducks. 
The worms burrow or tunnel under the inner surface of the organs 
named, causing inflammation which renders the bird unable to digest 
its food. The symptoms are those of " crop-bound "—emaciation, 
weakness and epileptic seizures. Treatment is very difficult for the 
last-named, as the worms are protected by the surface of the organ. 
The two Dispharages will yield to turpentine mixed with scantily- 
moistened food. The proper dose of turpentine is about one tea- 
spoonful to twenty-five birds, and is best given in a warm mash. 
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THE GAPE WORM—Syngamus trachealis. 
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This nematode is reddish, cylin- 
drical, tapering to the tail. The fe- 
male is one-fifth to four-fifths inch 
long; the male is two-twenty-fifths 
to one-fifth inch long. After ma- 
turity both sexes are permanently 
united, forming a compound worm, 
shaped like the letter y. This is the 
most notorious, widespread and de- 
structive of all the parasites of poul- 
try. It infests the windpipe and 
bronchi of chickens, turkeys, pea- 
fowl, pheasants and song-birds gen- 
erally, but not water-fowl. Young 
birds chiefly are attacked. The 
symptoms of infestation are the well- 
known gaping cough or sneeze. The 
mouth is filled with frothy saliva 
and the bird seems about to choke. 
The feathers are ruffled and staring. 
The fowls obtain the worms by eat- 
ing the worms or eggs coughed up 
by older fowls or by wild birds. No 
alternate host is necessary, but the 
common earth-worm often acts as 
a carrier of the eggs. The eggs re- 
quire water or wet ground to pre- 
serve them until taken up by some 
other bird When eaten by an earth- 
worm the eggs hatch and the worms 
remain undigested in its body. 
When a bird eats the worm, as soon 
as it is digested the eggs or young 
nematodes are set loose and bore 
their way into the windpipe and 
bronchial passages, where their pres- 
ence causes the disease called 
"gapes." Symptoms of infestation 
as given above. 

Treatment: Firstly, isolate sick 
birds, or, better, remove all the well 
birds to a new or not recently occu- 
pied pen. Secondly, kill all badly 
infested birds, and cook, burn or 
bury deeply in some place far re- 
moved from the fowl runs. If buried 

FlG. 1.—Gape worm of chickens, magnified n -ii   n    j         J       i 
10 diameters, smaii figure natural size, near, earth-worms will find and eat 
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the eggs of the parasite and convey the disease to other fowls. If 
the dead birds are thoroughly boiled, so as to kill all worms and 
eggs, the carcass may be chopped up and fed to fowls without dan- 
ger. Thirdly, disinfect the pens and yards by sprinkling with a 
diluted solution of sulphuric acid, using two or three pints of com- 
mercial acid to twenty-five gallons of water. Great care must be 
exercised in handling the strong acid, as it is very corrosive. The 
acid should always be poured slowly and directly into water, and 
never the water into the acid. Where sulphuric acid is not con- 
venient to obtain or to use, kainit or air-slaked lime may be used 
instead. These should be liberally dusted over the yards and in the 
houses. Boiling water (in which dissolve as much kainit or common 
salt as it will take) makes an excellent disinfectant. Fourthly, give 
one teaspoonful of turpentine and one of asafcetida in a warm bran- 
mash to each 25 birds. A pill of camphor the size of a wheat grain 
pushed down the throat has often given good results. Another good 
remedy is to remove the fluff from a small feather, except the tip, 
moisten this in turpentine or kerosene and carefully push it down 
the windpipe, twisting it around. It will tend to kill all the worms 
it touches, but cannot touch those in the lower bronchial passages. 
A looped horse-hair or fine wire pushed down the windpipe and 
twisted around will bring up many of the worms, but cannot reach 
those lower down. Great care must be exercised in handling the 
feather or loop, or else the bird will be strangled. Turpentine and 
asafoetida mixed in the food soon load the fowls' breath with their 
fumes, and thus kill all the worms in the bronchi as well as those 
higher up. Camphor acts in the same way, but is not as efficient as 
turpentine. A solution of salycilic acid—one-third ounce to the 
quart of water—should be given to the fowls to drink. Fumigation 
with equal parts of turpentine, sulphur and pine tar, as recom- 
mended for bronchial and lung worms in calves (Bulletin 127, p. 
112), will probably give good results in this case, and is easily 
applied if one has an air-tight room. A large dry-goods box will 
answer equally as well for a few fowls. The birds should inhale the 
fumes for a quarter of an hour or less, until they begin to be overcome 
by the fumes; then remove at once to the open air. 

SPINY-HEADED WORM—Echinorynchus polymorphus. 

This is related to the giant spine-headed worm of the pig. It is a com- 
mon parasite of the intestines of the duck, goose and swan. It often 
causes devastation in the water-fowl kept in parks and zoological 
gardens. The body is orange red, from J to 1 inch long. The lar- 
val form is found in the crawfish and other shell fishes. The ma- 
ture worm bores into the walls of the intestines, causing inflamma- 
tion, which often results in the death of the bird. 

Symptoms and treatment similar to those of tape-worms. 
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Insect Parasites. 

Birds are notorious as harborers of numerous species of insect pests. 
These insects belong to three widely separated groups, viz: the 

mites, bird-lice, bugs and fleas. 

THE NEST BUG—Acanthia columbiaria. 

This is the most troublesome insect parasite of poultry. It is a 
sister and smaller species to the too-well-known bed bug—Acanthia 
lectularia.    Figure 2 shows this insect natural size at A, and much 

magnified at B. It belongs to the Hemiptera or 
true bugs. This parasite has a long and sharp 
beak with which it punctures the skin and sucks 
its host's blood. It is most common in nests, 
especially the nests of sitting hens, upon whom it 
inflicts such cruel torments that the birds are fre- 
quently compelled to abandon the unhatched 
brood. 

Remedy: The nest boxes of laying hens (in hot 
weather especially) should be thoroughly washed 
or sprayed with kerosene emulsion, or pure kero- 
sene, and whitewashed in and outside at least 
once per month, the old straw or other nesting 
material burned equally as often. A liberal 
dusting of the fowls with insect powder or tobacco 
dust is very efficacious, and to a certain extent 

Sc
2oi^baria.gAA§St-keeps the pests at bay. The nests and boxes of 

urai size. B. Magnified.sitting hens should receive same treatment with 
each successive hatch, and the hens themselves should be dusted at 
least twice during incubation. Do not use grease or oil of any de- 
scription on the bodies or feathers of sitters, as the least trace upon 
the eggs destroys the germ. 

THE BIRD FLEA—Palex avium, Tg. 

The bird flea is more or less common among 
birds everywhere, but is especially common on 
the pigeon. It is a slender reddish insect, with- 
out spines on head, but shows 24 or 26 on hind 
edge of next segment.    See Fig. 3. 

Treatment: Thoroughly cleanse all houses or 
coops where fowls roost, and with a sprayer, 
sprinkler or brush put kerosene emulsion or pure 
kerosene over the entire inside surface, into all 
cracks and over all roosts. Dust the fowls affected 
with insect powder, and grease slightly under 
vent and on heads with same treatment as sug- 

PIG. 3.-Head of Bird gested in previous article. Always have at the 
meters^111 e       dia" fowl's disposal a good dust-bath.    Frequent fumi- 
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gation with carbon bisulphide, or anointing with ointment (Form- 
ula 17, Bulletin 127) is recommended. 

In South America there is a flea popularly called "Jigger," Sar- 
copsylla penetrans, but this insect, so far as known, does not occur in 
the United States. In South America, and lately in Africa, where it 
has been introduced, this flea has become the most dreaded insect 
pest of animals.    It also attacks humans. 

MITES. 

Mites play a considerable part in the annoyance inflicted upon 
birds by insects. Among the more common genera we may specify 
the following: 

THE SMOOTH BIRD TICK—Argas marginatus, Fabr.—This resembles 
the cattle tick. It infests poultry in the West Indies, but so far as 
known has not yet been found in the United States. 

THE HAIRY BIRD TICK—Dermanyssus gallinse, Redi.—This is a yel- 
lowish or reddish tick, about -h inch in length.    It is very common 

in poultry houses, pigeon houses, etc. It 
also infests wild birds. This mite is the cause 
of the common inflammation of the hands 
of persons who have been plucking fowls. 

Treatment: The same treatment is sug- 
gested as for the Bird Flea. 

THE RED MITE—Trombidiam holoseri- 
ceum.—This mite, already described and 
illustrated in the chapter on Dogs, in Bul- 
letin 127, is one of the worst pests of poul- 
try where these run upon sandy soil. 

Treatment: The same treatment is sug- 
gested as for the Bird Flea. 

LEG MANGE—Sarcoptes mutans, Rob.— 
Leg mange is most frequently seen in the 
heavy Asiatic breeds of poultry which 
have feathered legs. It also occasionally 
attacks turkeys and cage birds. It does 
not attack water-fowls. The cause of the 
disease is a very small mite—about TG inch 
long. The most favorable circumstances 
for disseminating the disease is lack of ex- 
ercise and uncleanness. The disease is 
characterized by scabs, then running sores, 
and finally (in bad cases) one or more of 
the toes may drop off. The disease is 
highly contagious. 

Treatment: Absolute cleanness of cages, 
coops or houses. All diseased birds should be 

isolated, and those badly diseased killed. Fowls should be removed 
to clean runs and given as much room as possible.    Compel them to 

FIG. 4.—Leg mange of fowl 
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scratch for their food. Scabby legs should be soaked in warm water 
for five minutes and then rubbed with a stiff brush to break the scabs. 
Then rub in the arsenical wash (formula 14, Bulletin 127) or apply an 
ointment made of: lard 10 parts, sulphur 3 parts, and crystallized 
carbolic acid, 1 part. An application of pure kerosene oil twice per 
week, after a careful washing with warm water and soap, is very 
good, and is used perhaps more extensively than any other remedy. 
If the legs bleed, wrap them up with cloths after applying the arse- 
nical wash or ointment. Usually one application will suffice, and a 
cure will be had in 3 or 4 days.    Repeat application after 3 days if 
necessary. 

FEATHER-PULLING ITCH MITE 
—Sarcoptes Isevis, var., gallinse.— 
One of the most common and 
troublesome diseases of the poul- 
try-yard is "feather-pulling" and 
an unreasonable shedding of 
plumage. The real cause of this 
trouble is a very small mite which 
gets into the lower part of the 
quill or root of the feather. These 
mites often fill up the root entire- 
ly, causing the feather to become 
dry and brittle and break off at the 
surface of the skin. The shed- 
ding of feathers from this cause 
can always be distinguished from 
natural moulting by the fact that 
in this case the feather breaks off. 
The itching caused by the mites 
induce the fowls to help each 
other by pulling out the infested 
feathers, hence the often-described 
affection, "feather-pulling." The 
disease is highly contagious, and 

when a bird infested by these mites is introduced into a healthy 
flock the parasites are soon conveyed to every member of the flock. 

Treatment: The arsenical wash, or lard, sulphur and carbolic oint- 
ment, well rubbed in, will suffice. "Schleg's Solution" may be used 
with good results. This is composed of white arsenic and potassium 
carbonate, each 1 drachm, 3 pints of water and 3 pints of vinegar. 
To prevent the disease spreading, remove the cock until the danger 
is over. 

LICE OF POULTRY. 

FIG. 5.—SJarcoptes laevis, var., gallinae (feather- 
pulling itch mite), magnified 200 diameters. 

The second class of bird-lice, and the class by far the most numer- 
ous, belong to the order Mallophaga, which is by some entomologists 
reduced to a sub-order of Neuroptera, and by others to a sub-order of 
Hemiptera.    We will follow Comstock and consider it a distinct order. 
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The insects of this order rank among the very lowest of their kind. 
They are wingless, never more than one sixth inch long, have 3, 4 or 
5-jointed antennae, or feelers, and mouth-parts fitted for biting or 
gnawing. Their metamorphosis is incomplete. The insects of this 
class do not suck the blood like Acanthia, and are rather mutualists 
than parasites. They feed upon the secretion and excretions of the 
skin and feathers, and sometimes gaaw off the inner "fluff" of the 
feathers. It is probable that the irritation caused by these insects 
causes more or less discomfort to the fowls, and may lead to the 
habit of feather-pulling. It is, however, certain that the worry and 
damage done by the single species of Acanthia or nest louse far exceeds 
that of all the genera of this family combined. The same treatment 
can be suggested as for the Bird Flea. 

The scientific name, Mallophaga, is Greek, and means literally 
"Wool-eaters." Some of these insects infest sheep and goats and 
other animals. The order Mallophaga is divided into two suborders 
and ten genera as follows: 

Philopterince: Antennae has 3 or 5 joints. 
Antennae different in both sexes.    No palpi. 
Antennae 3-jointed.    Trichodectes or mammal louse.    (Also found on Jack- 

daw.) 
A4. *■ ■  •  4. J    v i     i^i     \ Ornithobius or Swan louse. 

^   Antennae 5-jointed-body slender j Lipeurus or Duck.louse. 

Bjdy large and wide.    Goniodes or Chicken louse. 
Antennae similar in both sexes, 5-jointed. 

-D j   i -i     -j    <\ Goniocotes or common Bird-louse. 
Bjdy large and wide •< ^        u m i r      6 ] Docophorus or Goose-louse. 

Liotheince: An'ennae 4 jointed.    Palpi visible. 
Claw with only one hook.    Gryopus or Guinea-pig louse. 

.-,, • ,   ,       ,     ,      (thorax 3-iointed.    Trinoton or Goose louse. 
Claw with two hooks, -j thorax 2.JjoiQted i Colpocephalum or Pigeon-louse. 

I Menopon or Chicken-louse. 
NOTE: Although the common names we have given the different genera indi- 

cate the birds they most commonly attack, cenain species of each genus attack 
different species of birds, so that one genus may be found upon more than one 
species of bird. 

LICE OF CHICKENS.—Chickens are infested by four genera and 
about 20 species of bird-lice. The following species are those most 
common, and nre described in the order of their abundance. 

1. Gonicotes hologaster—Nitz.—This is a dirty-yellowish, flat, oval 
louse, with oblique brownish bands. It is from sV to io inch long— 
the female being nearly twice the size of the males. Very common 
on hens. 

2. Gonicotes gigas—Tasch.—This is a bright-yellow, with large, 
dark, edged, tongue-shaped spots.   It is s\ to A inch long.   Common. 

3.   Lipeuris  variabilis—Nitz.—This  is  a 
slender, pale yellow or dirty  wThite louse, 
with fawn-colored   spots.     About ws inch 
long.    Rather common. 

FIG. 6.-Lipe^rTs variabilis. Hair    4- Lipeuris heterographis—Witz—This is 
line shows exact size. a pa]e yellow louse, with faWIl-Colored Spots 

and black bands. Length, from -h to TV inch. The male is longer 
than the female. 
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5. Goniodes dissimilis—Nitz.—This is a dirty- 
white, brown-spotted, yellowish-banded louse, 
about A inch long.    It is rather common. 

6. Menopon pallidum—Nitz.—This is a dirty- 
yellowish, very hairy louse, with an angular 
head, crescent-shaped in front. Length, from 
ik to T¥ inch.    Very common. 

7. Menopon biseriatum—Piaget.—This re~ 
sembles the former, but the head is more 
pointed and is about twice as long.    Common. 

LICE OF  TURKEYS—8.   Goniodes stylifer— 
Nitz.—This   is   a   dirty-white,   hairy,  fawn- 
spotted, black-banded louse, from -h to ?\ inch 

FIG. 7.—Goniodes dissimilis. in length.    Common on the breast and neck. 
Magnified 20 diameters. 9    XApeuri8   polytrCtp(ziuS—Nitz.—Th\s    is    a 

yellowish, fawn-spotted, black-banded louse,  from 
A to A inch in length.    Very common. 

No. 7 above also infests the turkey. 
N     LICE OF GUINEA FOWLS.—10. Menopon numidx— 

Gieb.— This is a reddish, bristly, black-spotted louse, 
K   about TV inch long.    Not very common. 

11. Goniodes numidianus—Denny.—This is a light- 
yellow, brown-banded, strong-legged louse, about -h 

i inch long. Not very common.   As a rule the guinea 
fowl is much less subject to lice than any other do- 
mesticated bird. 

LICE OF PEA FOWLS.—12.  Goniodes falcicornis— 
FIG. 8.-Menopon pal- 

lidum. Hair-line 
shows exact size. Nitz.- 

FiG. 9. -Lipeurus polytrapezius. Hair 
line shows exact size. 

This is a square-headed, large-bodied, yel- 
lowish-white louse, with fawn-colored 
spots. Length, from TW to w inch. Very 
common. 

13. Menopon phseostomum—Wiiz.—- 
This is a bright yellow, fawn-spotted, 
long headed louse, about -fa inch long. 
Not so common. 

LICE OF PIGEONS.—14. Lipeurus bacu- 
lus—Nitz.—This is a slender, long- 
headed, hairy, dirty-white, yellow-spot- 
ted, brown-banded louse, about A to YG 
inch long.    Very common. 

15. Goniocotes compar—Nitz.—This is 
a dirty-yellow, square-headed, bristly 
louse. The edges of the abdomen have 
two brownish bands. Length, about is 
to ih inch.    Very common. 

LICE OF GEESE.—16. Trinoton luri- 
dum—Nitz.—This is a large, whitish, 
maroon-spotted, black-banded, slender 



274 N. C. AGRICULTURAL EXPERIMENT STATION.    1896. 

FIG. 10.—Lipeurus baculus.   Hair- 
line shows exact size. 

bristly louse, with a rather pointed 
head. Length, from i to i inch. Com- 
mon. 

17.  Trinoton  conspurcatum — Nitz.— 
This is a very large white, bristly, thick- 
legged louse from i to \ inch in length. 
Most common on the swan, but occa- 

sionally found on the goose. 
18. Lipeuris anseris—Gurlt.—This is a white, dark-spotted louse, 

about ik inch long.    Not common. 
19   Docophorus adusius—Burm.—This is a brownish, triangular- 

headed, bristly louse, about -h inch long.    Not very common. 
LICE OF DUCKS.— 20. Docophorus icterodes 

—Nitz.—This is a small, red-headed, brown- 
bodied, white-banded and spotted, bristly 
louse, about TS inch long. Very common. 

21. Lipeurus squalidus—Nitz.—This is a 
large, slender, long-headed, yellowish, dark- 

Fl»-11--D<w?Phorus icterodes, bordered, hairy louse, about i inch in length. 
male. Magnined 25 diameters.   Tr ' J ' .   6    •• 

Very common. 
22. Menopon obscurum—Piaget.—This is a dark- 

yellowish, brown-banded, crescent-headed louse, 
about ¥o inch long.    Not common. 

No. 16 above is also common on the duck. 

PROTOZOAN PARASITES. 

The protozoa are the lowest and simplest form of 
animal life, the individual consisting of but a sin- 
gle cell. They are so small that the highest power 
of the microscope is required to make them visible. 

The most important parasite of fowls belonging 
to this branch is the so-called 

CHOLERA GERM—Gregarina avium irdestinalis.— 
These germs obtain entrance to the stomach and 
bowels of birds with contaminated food and water. 
Once within, they attack the mucus membranes 
and multiply very rapidly, causing inflammation 
and speedy death. Besides the bowels which they 
most commonly infest, the germs may attack also 
the liver and lungs. The usual symptoms are diar- 
rhoea, greenish discharges, loss of appetite, and 
emaciation.    Death is usually very speedy. FIG. 12.—L i p e U r U S 

squalidus. "Hair-iine     Treatment: Nothing can save a badly diseased 
shows exact size.       , .   ,   „ -I-I.I         T> r a     i      t« bird from speedy death.    Kemove from nock, dis- 

infect premises and feeding vessels, and change the food.    The dis 
ease is very contagious.    Dead birds should be burned or deeply 
buried. 
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Remedies for Poultry Lice. 

As previously mentioned, the presence of lice of the Order Mallo- 
phaga on the bodies of the fowls does not imply any great damage, 
unless these insects burrow into the flesh, which they are not easily 
able to do. They may, when very abundant, eat the soft fluff off 
the feathers, giving the bird a rather ragged appearance. On the 
other hand, their presence may be of some utility to fowls having 
such a distaste for water as most domestic birds have. The lice act 
as scavengers and remove excretions which might have proven inju- 
rious to the bird's health. When very abundant they no doubt 
cause the fowl considerable irritation by their presence. 

The most necessary treatment is the dust-bath. If this is com- 
posed in part of air-slaked lime, fine wood ashes, dry road-dust or 
sand the fowls will soon rid themselves of the lice by smothering 
them. The addition of powdered sulphur or tobacco dust will greatly 
increase the insecticidal power of the bath. 

The poultry house should receive a spraying with hot kerosene 
emulsion or pure kerosene oil once every month during the warm 
season. The roosts and nesting boxes should be thoroughly sprayed 
or swabbed with the emulsion or oil. All droppings should be 
removed from the roosting house at least once a week. Lice breed 
in the droppings. The floor of the roosting house should be freely 
sprinkled with kainit which, besides acting as an insecticide, is an 
excellent preservator of the manure, and greatly adds to its value. 

Another plan suggested is to have the roosts or perches grooved 
on the upper side, or a series of augur holes about J inch in diame- 
ter and J inch deep, may be bored at intervals of four inches. In 
this groove or these holes place an ointment, composed of lard or 
vaseline 1 part, and carbon bisulphide 1 part, well mixed together. 
Cover the groove or holes with fine wire netting to prevent the 
fowls from eating the grease. The animal heat of the fowls will 
cause the carbon bisulphide to vaporize beneath the fowls and the 
vapor will penetrate the plumage and destroy the lice therein. In- 
stead of a groove or holes, a number of small bottles filled with the 
above-described mixture may be stapled to the roosts. This will 
prevent the roosts from becoming greasy, but is more trouble and 
expense and not as efficient as the plan first mentioned. The use of 
the lard or vaseline is merely to prevent the too rapid vaporization 
of the bisulphide of carbon. It will be sufficient to renew the oint- 
ment once a month. Where the house can be made tight an excel- 
lent plan is to fumigate it with pure carbon bisulphide once every 
two months. This is done by simply pouring the bisulphide into 
an open saucer, using about 1 pound for each 1,000 cubic feet of space 
in the house. Close house tightly, and leave for at least 12 hours. 
Bisulphide of carbon is very explosive, and must not be brought 
near a fire or light. For ducks and geese the above ointment may 
be rubbed directly on the body beneath the wings, or it may be dis- 
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tributed on the substance which forms the litter for the birds to sleep 
upon. Green cotton seed first, and then cedar or pine sawdust, is 
the best litter, as it is disliked by lice and its odor alone will often 
cause them to abandon the birds. All the remedies for bird-lice are 
equally good for the nest bug—Acanthia columbaria. 

The two sovereign remedies for insects infesting poultry are kero- 
sene oil and bisulphide of carbon—the oil as a wash for nest boxes, 
perches and walls of the house or coop, the bisulphide as a vapor- 
bath for the fowls and for fumigating the whole house. These, with 
a good dry dust-bath containing some lime, sulphur and tobacco- 
dust, will keep fowls free from insects. 

Treatment of fowls diseased by intestinal parasites, as a rule, will 
not pay, but an occasional vermicide fed to apparently healthy fowls 
will greatly help to keep a flock free from such diseases. The best 
and cheapest vermicides for internal use on fowls are iron sulphate 
(copperas) and hyposulphite of soda. The dose of each for adult 
fowls is about a teaspoonful of saturated solution put into the drink- 
ing water of a dozen fowls once a week. For same, J teaspoonful of 
tincture of nux vomica in drinking water once a week is a fine 
general tonic. 
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THE HOME VEGETABLE GARDEN. 

BY W. F. MASSEY, HORTICULTURIST. 

Introductory. 

One needs but to look around the village and town gardens in 
the South to become convinced of the great need that exists for in- 
formation in regard to the proper care of the garden, and particu- 
larly that part which is intended to give supplies to the table. Our 
town gardeners are very active in the early spring, and their enthu- 
siasm often leads them to go ahead and plant a great many things 
at a season too early for their safety, so that a return of cold often 
compels the almost entire replanting of the garden. But with the 
production of the early crops in the garden, the enthusiasm of the 
gardeners oozes out under the influence of the summer's heat, and 
the garden that at first looked so neat in its spring dress becomes 
merely a weed patch. Few of our people realize the advantage 
that our long summers and sunny autumns give us for the produc- 
tion of a constant succession of crops in the garden, and still fewer 
realize that in this climate the garden need at no season of the }^ear 
be abandoned to the weeds. One of the greatest troubles that re- 
sults from the common practice of allowing the garden to grow up 
in weeds after the first peas, corn, cabbage, and tomatoes are 
secured, is that these weeds are the places where the larvTas of the 
cut-worm hide, and are ready to begin their destructive work as 
soon as the garden plants are set in the spring. If the garden is 
kept clean and cropped continuously all the year round, as it may 
and should be here, there will be no cut-worms to bother the early 
plants. In the last cold and wet spring, when all of my neighbors 
were complaining of the ravages of the cut-worms, I had no trouble 
with them in my home garden, because there was no place of shel- 
ter for the insect to lay its eggs the previous summer. From Jan- 
uary to January there is no need in this climate for there being any 
space in the garden unoccupied by crops. From the time when the 
earliest peas go into the ground in January up to the time when it 
is necessary to prepare for them the following year we can have a 
constant succession of fresh vegetables from the garden, by the ex- 
ercise of a little forethought. And this succession can be made 
still more perfect if we add a frame with some hot-bed sashes for 
the production of lettuce, cauliflower, radishes, carrots, etc., during 
the colder months ; while all through the winter we can have celery, 
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kale, spinach and turnips. It is with the hope that we ma}^ be able 
to help our people out in thus providing a constant supply of whole- 
some, fresh vegetables at all seasons for home use, that this bulletin 
has been prepared. 

Location and Soil for a Garden. 

People living in towns seldom have much choice in the matter of 
soil or location of the land for the garden, and are generally obliged 
to make the best of what they have, but on the farm there is usually 
some range for choice. A deep, mellow, and well-drained soil is of 
the first importance. If perfectly level, so much the better; or if 
it slopes in any direction, let it if possible slope to South or East. 
The surface should incline rather to sand than clay, but deep break- 
ing and heavy manuring will alter the character of even a heavy 
clay, and for some late crops such a soil is desirable. A clay de- 
sired to be improved, could be bettered by a thorough under-drain- 
age with tile, and could be further helped by hauling into it sand 
and leaf-mold from the forest. 

Laying Out and Enclosing the Garden. 

A vegetable garden, we will remark in the first place, should be 
devoted to vegetables alone. You cannot have the best vegetable 
garden if you attempt to grow fruit trees and vines in it. Such an 
arrangement is not the best either for the fruits or the vegetables, 
and where there is plenty of room the two should never be mixed. 
The farm garden should be of such extent that the work can be 
mainly done by horse power, and to do this the space should be 
ample and the garden of such a shape that the rows may be long. 
In small town gardens, however, the work should be done mainly 
by human labor, and the grounds can be made more neat and 
orderly. But even in this case it is not advisable to waste too much 
ground in walks. These should be simply sufficient for the conve- 
nience in working the garden. At the same time, a neat arrange- 
ment of permanent wralks, well made and kept in perfect order at 
all times, adds much to the appearance of the garden. A good, tight 
and high board feuce, kept well whitewashed, is the best enclosure 
for all sides of the garden. This not only gives shelter from the 
cold North and West winds, but in the shade of such a fence on 
the South and East sides, will be found a favorable place for many 
things that do not like the full exposure to our southern sun. If 
the fence is covered with wire netting it will be found a good place 
for the training of many things, and thus economize space. 

The best shape for the garden is a parallelogram about twice as 
long as wide. In gardens of moderate size one central walk will be 
found sufficient, with a narrower one encircling the whole plat, so 
as to leave a border at least seven feet wide next the fence all 
around, which will be found an excellent place for seed beds, giving 
different exposures to suit the wants of various plants. 
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On the border inside the North fence, is the place for the frames 
and hotbeds, for I assume that no garden is worthy of the name 
which is not supplied with a moderate amount of glass sashes, for 
the forwarding of early plants and for growing to some extent dur- 
ing the winter. 

Laid out as suggested, there will be two general plats or squares 
for cropping, and on these there should be a regular system of rota- 
tion of crops adopted, so that at no time need there be any unoccu- 
pied land. As soon as a crop has passed its usefulness, clear it out 
and at once prepare the space for a succession crop of some kind, 
according to the season. 

In a small garden in town, it will always pay to prepare the soil 
in the best possible manner. While in large areas the plow is 
undoubtedly the best tool that can be used in the breaking of the 
land, it cannot be used effectively in a narrow space, and in such 
grounds its use is attended with an utter destruction of the neat- 
ness and keep of the garden. For such small grounds, the English 
custom of trenching (described below) is the most effective, and 
the spade and digging fork the best tools. Still, if the upper 
soil is mellow and sandy and the immediate subsoil is a tenacious 
clay, it will not be advisable to deepen the soil by turning it upside 
down and bringing that clay to the surface. In this case it is best 
to trench the garden by beginning on one side of the square and 
cut a trench the full depth of the mellow soil, and remove the earth 
to the opposite side of the square. Then dig the clay to the full 
depth of the spade, and mix some manure with it, letting it remain 
in the bottom of the trench. Then open another similar trench 
alongside the first one, and fill the first trench with the top soil. 
Treat the bottom of this trench as the first one was treated, and 
thus go over till the whole square has been dug in this way, filling 
the last trench with the soil taken from the first one. This subsoil- 
ing will need to be repeated once in four or five years and will be 
found of great benefit to the deep rooting vegetables and in render 
ing the land more retentive of moisture in time of drought. On a 
large scale this can be more economically and rapidly done with a 
subsoil-plow following in the furrow behind the breaking-plow. A 
deeply-pulverized soil is of the first importance in the cultivation of 
garden vegetables, and it will pay well to do it thoroughly in the 
beginning. 

While stable manure should always be the main stand-by in gar- 
den work, it will be found that a change to the artificial fertilizers 
as the garden becomes filled with vegetable matter, will be an advan- 
tage, and an occasional dressing of lime at the rate of 2,000 pounds 
of freshly slaked lime per acre will be of great help once in five or 
six years. This should be always applied in the fall, so that its 
action on the soil may be apparent in the following spring. On a 
heavy clay soil some garden crops, such as snap-beans, are greatly 
helped by a dressing of land plaster during their growth. All the 
refuse from the garden should be thrown into a compost heap, upon 
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which the soapsuds from the house and the slop water can be 
thrown, and turned over at times so as to become sufficiently well 
rotted for manure, so that eggs of insects and germs of fungous 
diseases may be certainly destroyed. 

Rotation of Crops. 

It is hard to say what exact rotation should be followed. Each 
one must to some extent use his own judgment as to the best crop 
to succeed one that has just been taken off the land. But it is a 
good rule to make the succeeding one a crop different from that 
which has just been grown. Early peas, for instance, should not 
be followed by another leguminous crop like snaps, but should be 
succeeded by sweet corn, salsify or other crop for which there is time. 
Early beets can be followed by snaps, early onions by bush lima 
beans, and succession crops of sweet corn and snaps can be planted 
as long as there is a chance for their making a crop for the table. 
While I am writing this—the first of October—we are eating our 
last sweet corn, and have the last crop of snaps just coming in. 
The second planting of bush lima beans is now in use, and will be 
till frost stops them. Tomato plants set in July are now full of 
fruit, and we expect to have a lot well grown when frost comes, in 
order to take in and ripen in the house till the middle of January. 
A little thought and experimenting will soon enable any one to 
keep the garden at work all the year, in some way. On the land 
where our late crop of corn, snaps and bush beans are now, we will 
soon plant our onion sets for the spring green onion crop. Spinach 
sown in August on land that gave us early corn, is now well ad- 
vanced, and the lettuce plants from seed sown the first of Septem- 
ber are now being set in the frames to be protected by the glass 
when the nights get cold, and we expect to have the lettuce well 
headed by the Christmas holidays. Then as fast as it is cut we 
will replace it with plants growing outside in a sheltered bed, and 
have lettuce on the table till the frames are wanted in March for 
hardening off our early tomato plants. In the same frame we will 
sow radish seed the last of October, and later on in January will 
sow more, so that we can have them all winter through. Thus by 
the aid of a little glass we have vegetables from a very small gar- 
den every day in the year. 

Cold Frames and Uses. 

A cold frame is simply a box, without a bottom, set upon a rich 
bed of soil, to accommodate glass sashes. The usual size of the 
sashes used is three feet wide and six feet long. The sashes are 
made without any cross bars, and the glass is placed in and lapped 
like the shingles of a roof. The frame is made about fourteen 
inches high on one side and twelve inches on the other, to give a 
slope to the sun and to carry off the water.    The high side is placed 
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towards the North and the low side to the South. Cross pieces are 
let into the sides of the frame at intervals of three feet, on the mid- 
le of which inch strips are fastened so as to form slides on which 
the sash can be moved to ventilate the frame. The frame is of 
such a width as will accommodate the sashes the six foot way, and 
can be as long as desired, owing to the number of sashes in use. 

There is no fixture in a southern garden so useful as the cold 
frame with its glass sashes. With it we can grow many things 
that are grown in fire heated greenhouses at the North. They are 
used for growing lettuce during the winter months, heading cauli- 
flower in the late winter and early spring, blooming violets, pansies, 
hyacinths and other bulbs during winter; for sowing seeds of rad- 
ishes during winter, and for sowing seeds of cabbage, tomato, egg 
plant, etc., in the late winter; for setting later in the open ground, 
and also, finally, for hardening off the tender plants that have been 
started early either in the greenhouse or hot-bed. The particular 
manner of using the frames will be treated of when discussing the 
various crops grown in them. 

Hot-Beds. 

A hot bed is simply a frame under which an excavation is made 
to hold a mass of fermenting manure to give a bottom heat and to 
forward plants sown or planted in them. Wherever the garden 
operations are on a sufficiently large scale it is always better to 
have a little greenhouse, heated by a furnace or hot-water appara 
tus for the purpose of starting plants, than to be bothered with the 
hot-bed. But where there is no greenhouse, the hot-bed becomes a 
necessity to a well-regulated garden. The excavation for the ma- 
nure should be at least six inches wider in every way than the 
frame that is to hold the glass sashes above it, and should be about 
two feet deep. A frame with two sashes will be large enough for 
a hot-bed for almost any private garden. For such a bed, the ex- 
cavation should be seven feet wide and seven feet long, by two feet 
deep. The manure, which must be fresh horse manure, should be 
gotten together a week or more before the time to start the bed, 
and should be piled in a heap so as to heat. A large admixture of 
oak leaves will make the bed retain its heat longer. As soon as the 
pile is hot and steaming, turn it all over, throwing the outside to 
the inside, and let it heat again. When again well heated, place it 
in the excavation, scattering it evenly and tramping it uniformly 
as it is put in. Pack the pit six inches above the surface with the 
hot manure, and then set the frame on and pack more manure all 
around it, and bank earth over it. Inside the frame place about 
three or four inches of fine, mellow soil over the manure in which 
to sow the seeds. Now put a thermometer in this soil and put on 
the sashes. The bed will get very hot. Watch the thermometer, 
and as soon as the heat begins to decline (and not till then) you can 
sow your seeds of tomato and other things that you wish to start 
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early. The hot-bed needs close attention, for if you leave it shut up 
closely when the sun shines you will have the whole bed cooked. 
The thin layer of soil, too, will need frequent watering. The seed 
can be sown quite thickly in the hotbed, for it is not intended that 
they shall remain in this bed till planting time, but that they shall 
be transplanted into the cold frame to be hardened off. Two sashes 
on a hot-bed will start sufficient plants for fifty frames in tomatoes, 
so it will be plain that for an ordinary garden quite a variety of 
plants can be started in a small hot-bed. Do not waste time with 
the so called plant-cloth for a hot bed or a cold frame. If you once 
get to using the glass sashes you will never wish to bother with the 
poor substitutes. These sashes can be had from almost any sash 
factory, either glazed or unglazed, at such low figures that no one 
who takes any pride in a good garden can afford to be without them. 

Manures and Fertilizers. 

In a garden that is kept cropped continually, it is important to 
use manure that has with it large supplies of organic matter. There- 
fore the manure of the horse stable should be the principal form of 
fertilizer. In old gardens, however, there at times will grow up an 
acid condition of the soil from long manuring with stable manure, 
and then a coat of lime will be found of the greatest benefit. It is 
also well for many crops, particularly onions and other crops that 
need large supplies of phosphoric acid and potash, to add to the 
manure, fertilizers to supply the deficiency of these. The phos- 
phoric acid can be gotten most cheaply in the shape of acid phos- 
phate or dissolved phosphate rock, and the best form to use potash 
for most garden crops is in the shape of muriate of potash. Do not 
leave any bare ground in the garden in winter. If there are no 
crops growing on any part of it, then cover that part with coarse 
manure, to protect the soil from the leaching effects of rain-falls. 

Preparation of the Soil. 

Do not be in too great a hurry in the spring to get at work in the 
open ground. If the soil is at all inclined to clay much damage 
may be done by working it while wet, as it will harden into lumps 
that will make the cultivation difficult all during the summer, and 
materially injure its productiveness. Do not touch the soil until it 
will readily crumble. Where the garden is of any size it will 
always be found best to break it with a good plow and pair of 
horses or mules; and if a subsoil plow can be run in the bottom of 
the furrows, all the better, for a deep soil is of the utmost import- 
ance in vegetable culture. But as we have said before, in a garden 
where neatness is an object and the size is not too large, it is best 
to break b}^ hand and deepen the soil by trenching it fully fifteen 
inches deep. The soil should then be put in as mellow a condition 
as possible. 
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Saving Seeds. 

In these days when good seeds can be had so cheaply, it is seldom 
advisable for the private gardener to attempt to save any. There 
are, of course, some exceptions to this, for with such vegetables as 
the tomato and sweet corn we can save to advantage and improve 
by selection. But many seeds are not grown to advantage in our 
climate, and such are always better bought from those who make a 
business of growing them. It seldom pays a private gardener to 
save seeds that require the land to be kept from a succession crop; 
and with most seeds saved in home gardens, it is usually only the 
refuse that is saved after the better part has been consumed. Our 
large seedsmen compete so earnestly with each other in furnishing 
the best attainable seeds that it is usually better to buy of them. 
But do not buy any seeds left for sale on commission at the country 
stores, for they are generally poor, and may be old and dead. The 
leading seedsmen will send seed by mail so cheaply that there is no 
need for dependence upon the trash that is put out on commission. 
In most of our large towns, the druggists sell the seeds from a num- 
ber of the leading houses, and these can usually be relied upon. 
But in the case of sweet corn there is seldom any success with the 
corn usually sold. Not that it is not good seed, but it is grown too 
far north to suit our climate; and if you want good garden corn, 
then grow the seed at home, and you will find that, if you select it 
carefully, you will soon have a variety that will do well, and will 
not have to rely upon the field corn for table use. Select the earliest 
and best shaped tomatoes and you will soon develop a variety that 
will do better for you than any you can buy. 

Quantity of Seed for Planting. 

The table below is taken from the seed catalogue of George Tait 
& Sons, Norfolk, Va., and gives sufficient information of the quan- 
tity of seed necessary to sow any given space. It is considered per- 
fectly reliable: 

FOR A GIVEN LENGTH OF DRILL. 
Asparagus for   60 feet, 1 ounce 
Beets for   60 feet, 1     " 
Beans (Snap) for 100 feet, 1 quart 
Carrots for 125 feet, 1 ounce 
Okra... for   50 feet, 1     " 
Onions for 100 feet, 1     " 
Onion Sets for   50 feet, 1 quart 

Parsley  for 150 feet, 1 ounce 
Parsnips for 180 feet, 1     '' 
Peas   . for 100 feet, 1 quart 
Radishes  for 100 feet, 1 ounce 
Salsify. for   60 feet, 1     " 
Spinach  for 100 feet, 1     " 
Turnip  for 150 feet, 1     " 

FOR A GIVEN NUMBER OF HILLS. 

Pole Beans for 150 hills, 1 quart  I  Watermelon for 30 hills, 1 ounce 
Sweet Corn for 200 hills, 1    " Pumpkin  for 40 hills, 1     '' 
Cucumber for   60 hills, 1 ounce  [  Squash..  for 30 hills, 1     " 

Muskmelon for 60 hills, 1 ounce 
ONE OUNCE OF SEED WILL PRODUCE, OF 

Asparagus     ,. about    500 plants. 
Cabbage, Cauliflower, Lettuce, Kale, Celery  about 3,000      " 
Tomato   about 1,500 
Egg Plant, Pepper ■ about 1,000 
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CROPS FOR THE GARDEN. 

Asparagus. 

The cultivation of Asparagus in private gardens is very much 
neglected in the South. This seems strange, when the crop has 
attained to so much importance in the truck region and its needs 
have been so much better understood. The old methods of culti- 
vating this crop in private gardens was very expensive and trouble- 
some. We have known people to go to the expense of excavating 
a deep bed and laying bricks in the bottom (for what purpose they 
could not tell, except that that was the way), and then fill the bed, 
partly placing the roots deep down into the earth, and then cover- 
ing them at once deeply. The chances were that the deeply-cov- 
ered roots—many of them—failed to grow at all through the thick 
cover, and the crop came to be considered a very hard one to grow. 
Deep preparation is of course needed, for the plant is a gross feeder. 
If the natural soil is stiff clay, it will pay to haul a good lot of sand 
and leaf-mold from the woods to lighten it. Put on all the old rot- 
ten manure you can well work into the soil, and if you want to 
grow white stalks (which we do not), make deep trenches—fully a 
foot deep. Place in the bottom some good compost of leaf-mold 
and manure, and on this set the roots. One year-old roots are best. 
Planting should be done in late February. Cover the roots lightly 
till they begin to grow, and then draw the earth to them as they 
grow till the soil is level. Once above the soil, the deeply-buried 
roots will flourish, while if they had been buried deeply at once 
many would fail to grow. Keep free from weeds, and in the late 
fall apply a dressing of kainit at the rate of about 500 lbs. per acre 
all over the surface. Repeat this top dressing each alternate au- 
tumn, and every spring give a heavy coat of manure, and pull the 
soil up over the rows in a ridge in February. The ridge will warm 
up more quickly than the level surface and give earlier shoots. 
They should be cut as soon as the tip appears above the ground, by 
pulling the soil away and running a knife down alongside the shoot 
to near its junction with the root, taking care not to injure the 
other shoots coming near it. This will give the white shoots that 
some prefer. 

But we like the tender green tips without the hard white part, 
and for our use we plant differently. Preparing the land as in 
the other method, but making no trenches, we plant the roots 
but two or three inches below the surface. They then make a 
much stronger growth and cutting can be made a year earlier than 
where they are set deeply. Shallow-planted asparagus will also 
come much earlier in the spring as the roots are near the surface 
and feel the influence of the sun earlier than the deeply-planted 
ones. We let the shoots grow about six to eight inches long and 
cut them at the surface     The whole shoot then is tender and sweet. 
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Another way we have tried with success, is to sow the seeds as early 
as the ground can be prepared in spring, and as soon as the young 
plants are three inches high take them from the seed-bed and set 
them just as you would cabbage plants. They grow off readily, 
and you will gain a year by this method, for we have cut good 
shoots the next spring by this plan. Make the rows about two feet 
to two-and-a-half feet apart, and set the plants about twenty inches 
in the row. But little cutting should be done till the third year from 
seed, and but little then, and none after May 1st, so as to give the 
plants time to develop strongly. A bed once well made is good for 
a lifetime, if taken care of. 

There are several so-called varieties of asparagus, but there is 
very little difference in them. Seed of any variety will give good 
results with good culture. That known as the Palmetto is as good 
as any. 

Artichokes. 

The plant commonly known as Artichoke in the South is a spe- 
cies of the sunflower, and is not the artichoke of the books. We 
have never seen the true artichoke in the southern markets, and 
but once in a southern private garden near Raleigh. The portion 
of the plant eaten is the undeveloped flower head, or rather the 
scales of the involucre surrounding the flower head. They are 
boiled and served with drawn butter, but are not a popular dish 
with Americans, though much liked by the French. The seeds are 
sown in the green house or hot-bed in early spring and set out two 
or three feet apart each way. The plant is perfectly hardy in this 
climate and remains productive year after year. 

JERUSALEM ARTICHOKE.—This is the plant of the sunflower family, 
of which we have spoken, and is the plant known here as Artichoke. 
The tubers are sometimes pickled, but there are few persons who 
desire it as a table vegetable, and the plant gets to be such a trouble- 
some weed in the garden that it is not advisable to give it a place 
there, although when grown extensively the tubers are considered 
good food for hogs. A good way to get rid of them in the garden 
is to turn the hogs in on them and they will soon find all the tubers. 
This is seldom practicable in the garden, and therefore they had 
better be kept out. Another plan in use in the West is to plow the 
ground deeply in July and early August after mowing off the tops. 
The new, oval, white variety, known as the New White, is a very 
promising kind. 

Beans. 

No garden is complete without plenty of beans, particularly of 
the kinds commonly used in the green pod under the name of 
"snaps." Then, too, we want plenty of the Limas or butter-bean. 
But as the two classes require different treatment, we will discuss 
them as distinct vegetables. 
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SNAPS.—There is always a competition among town and village 
gardeners to get the first snaps and green peas from the garden, 
and time and again the gardener who is a little "too previous" has 
to mourn the loss of his snaps planted during a warm March spell, 
only to be cut down by a return of cold. But the desire to get 
ahead of our neighbors often impels the more experienced of us to 
take some risk with these tender things, which really have no place 
outdoors until the ground is warm. The Mohawk bean is commonly 
sown for this early attempt, not because it is the best snap, but 
because experience has shown that it has a little more hardy con- 
stitution than other beans of this class, and will survive and give 
beans early because of this fact. The soil for the first sowing of 
snap beans should be the lightest and the exposure the warmest in 
the garden. Good garden soil that has been manured the year 
before will do better than freshly manured land. Where the work 
is to be done by hand the rows may be two feet apart, but for horse 
culture they should be wider. While we may venture here a few 
of the Mohawk or the Refugee beans in the ground the last of 
March or first of April, the main earty planting should not be made 
in the climate of E-aleigh till the middle of April. East of us the 
crop may be risked earlier, and in the upper piedmont and mountain 
country not till May. There are two classes of snap-beans, the 
green podded and the golden podded. As a rule the golden podded 
sorts are most delicate as a vegetable and have fewer strings, but 
at the same time they are more delicate in the plant, too, and are 
liable to more diseases, such as the rust, etc. Of the green-podded 
sorts the Improved Early Yalentine is about the best for early as 
well as late planting. For a later crop, to follow English peas, an 
enthusiastic grower says there is nothing better than Wood's Cab- 
bage Snap, and recommends it as exceedingly prolific and of the 
first quality when grown on good soil. The seeds are red. This 
season a new Wax or golden-podded Yalentine has been introduced, 
which is highly spoken of by seedsmen in whom we have entire 
confidence, but we have not yet tried it. It is said to combine the 
earliness of the green Yalentine with great productiveness and gol- 
den or wax pods. Among the older wax-beans, we prefer the Yel- 
low Eye Wax. Most gardeners sow the beans too thickly in the 
rows. Two to three inches apart is about right for ordinary soil, 
and the seed should have a cover of three inches. If the soil is 
rich more fruit will be made, and the vines will bear longer if 
thinned to a greater distance than this. The soil should be kept 
clean and mellow continually till the beans are in bloom. 

LIMA BEANS.—Formerly all Limas were climbing beans and needed 
poles to support them. We now have several sorts that are as 
dwarf as most of the snaps, and are planted in the same manner, 
with the exception that these beans will not stand a three-inch 
cover, but are merely stuck in the ground and barely covered, eye 
down. While the snap beans will do better on land manured the 
year before, the Limas will bear as heavy manuring as any crop 
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grown. They are, too, an exception to the rule of rotation, for they 
can be grown continuously on the same spot if the manure is given 
liberally every year. "While with most things we prefer to apply 
the manure broadcast, with the Li- r\as we prefer to place well rotted 
manure in the furrow under the row and bed on it, and then plant 
on a raised bed. For the dwarf sorts, the rows and the distance in 
the row should be as those of the snaps. For the climbing sorts, 
the hills should be made, if poles are used, about four feet apart 
each way. But we prefer for the climbing beans to use a trellis 
made of the galvanized wire netting, now so commonly used for 
poultry yards. This netting, in widths about four feet wide, fas- 
tened to stakes set a few feet apart, with the lower edge a foot 
above the ground, will be all sufficient as a support to the vines, 
and will give them a better chance than a pole. The netting can 
be had for about half a cent per square foot and will last for an 
indefinite series of years. We have some that has been in use for 
six years, and looks as good as when first purchased. The wire 
netting can be had of various widths, and we use it for all sorts of 
crops that need support. It is neat, and in the long run much 
cheaper than poles or brush. The narrower widths can be used for 
green peas, and no one can afford to cut and haul pea bushes from 
his own woods in competition with it in point of cheapness, if his 
time is worth anything. In an experiment we made several years 
ago, we placed some of the wire to rows of peas, and for some other 
rows we sent a wagon and two men into the woods to cut brush. 
The result was that the space supported by brush cost more in the 
first start than that supported on wire, and was, in addition, decid- 
edly unsightly. The brush, too, was gone the first season, while 
the wire is still good after six years use. In planting the varieties 
of Lima beans to poles, we plant three to a pole after setting it, and 
thin out to two plants. In planting to the wire trellis we plant on 
a manured bed just as for the dwarf kinds, and plant the seed about 
twenty inches apart in rows that are four feet apart. 

VARIETIES OF BEANS.—Of the bush sorts of Limas, we have found 
Henderson's Bush Lima the best for our latitude. It is the earliest 
of all Limas, and bears till frost. You cannot get the soil too rich 
for it, and the beans must be kept picked clean or it will check its 
productiveness. Burpee's Dwarf Lima is a form of the old large 
Lima pole-bean. The Large Lima has never been a productive sort 
in the South, though the beans are large and of high quality, and 
the dwarf form has the same objection. Dreer's or Thorburn's 
Dwarf Lima is a form of the old Thick Seeded or Potato Lima. 
It is more productive in the South than the Large Lima, and in the 
green state the beans are very large; but in quality we think the 
Small Lima, of which the Henderson Bush Lima is a form, is much 
superior, and in productiveness the Small Lima or Sewee always 
excelled others in the South. 

Of the climbing sorts, we should always plant some on account 
of greater productiveness per plant, though in large areas we are 
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not sure but we can get as many from an acre with Henderson's 
Bush as from the Climbing. But we always find that there is a 
time in summer when the Bush sorts are for a time checked by ex- 
cessive flowering, and then it is convenient to have some of the 
climbing sorts to fill the temporary gap. The Small Lima, or Caro- 
lina Sewee or Butter Bean, is by far the best for this latitude. 
There is a form of this known as the Willow Leaf from the shape 
of the leaves. This is a rampant grower, but with us has never 
been as productive as the old form. There is also a purple-speckled 
sort that is quite productive, but it cooks almost black and is not so 
inviting as the old kind. A bush form of this speckled bean has 
been sold under the name of Jackson's Wonder. It is very produc- 
tive, but has the same objection. Where size and quality are de- 
sired, the Large Lima will fill the bill, but it is commonly so unpro- 
ductive in the South that it is little grown. Dreers, or Potato 
Lima, is more productive than the Large Lima, but is not of as 
good quality as the Sewee. For general planting, we prefer the 
Climbing Carolina or Sewee and the Henderson Bush Lima. There 
are also some varieties of the snap-beans that climb which are de- 
sirable, where there is room, on account of their great productivess. 
Of these, the Giant Wax is the best of the yellow podded sorts, and 
the Lazy Wife of the green-podded sorts. Of climbing beans for 
shelling, green or ripe, we have found the old Dutch Case Knife 
bean to rank next to the Limas.    It is early and very productive. 

Beets. 
Beets are another vegetable that succeed better upon land ma- 

nured the previous year than upon freshly-manured land. If fresh 
stable-manure is added directly to the crop, it is apt to make the 
roots grow forked. If fertilization is needed, use commercial fer- 
tilizer in the furrow under the rows and bed on it, flattening down 
the bed to sow the seed. It is a point always with the enthusiastic 
gardener to have this crop on the table at the earliest possible time. 
Beets will stand quite a frost, if it does not catch them just coming 
from the seed; but if a hard frost comes just as they are germina- 
ting they will generally be destroyed. But to be in with the first, 
the wide awake gardener will risk some seed. We therefore sow 
our earliest beets the latter part of February, and they may be 
sown even earlier in the eastern part of the state. March will be 
better in the upper country. Sow in shallow drills about eighteen 
inches apart. The seed should be sown quite thickly, and when 
well established thinned out to about four inches apart. In small 
gardens where the sowing is done by hand, we have found it a good 
plan to drop four or five seeds in a place about four inches apart. 
This makes the thinning easier. 

A sprinkling of powdered nitrate soda as a top dressing when the 
plants are one third grown will produce a rapid growth. In apply- 
ing, be careful not to apply so as to touch the foliage, unless during 
a rain. 
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VARIETIES OF BEETS.—There are few sorts of beets grown for table 
use. We have found the red Bassano the earliest, but private garden- 
ers, following the lead of the truckers, have generally discarded it. 
The truckers threw it aside because its large top interferred with 
bunching and its light color was an objection to those who think 
that a beet to be good must be a deep red color. But those who 
put quality ahead should use the Bassano. Some years ago quite a 
furor was gotten up for the Extra Early Egyptian beet. This sort 
is as flat in shape as a fiat turnip, and is of a deep red color, and 
has a small top and is early. But this is the sum of its good qual- 
ities. It rapidly loses what^quality it has and becomes woody and 
worthless. 

We cannot recommend the Egyptian for private gardens. Lat- 
terly another sort has been introduced under the name of Eclipse, 
which is a round and early beet of a deep red color and small top. 
This is of good quality, and for general use as an early beet can be 
recommended. For a later crop there are several sorts of the Blood 
turnip beet, and for winter use the Long Blood beet. This should 
be sown in midsummer for the winter, but is little used in the South, 
so that it is rare to find beets in winter in our Southern markets. 
The Long Blood can be allowed to remain where it grew all winter 
by throwing a furrow to each side, and will be found a desirable 
material for winter salads. The Silesian sugar beet, ordinarily con- 
sidered a stock beet, is a good table beet as well. It is white, and 
rough in appearance, but more tender and sweeter than many other 
varieties, and has excellent flavor.    It is later, however. 

The Swiss Chard or Spinach Beet is not grown for the root, but 
for the large leaf stalks. The seed are sown as other beets, and 
thinned to about eight inches in the row. As soon as the tops are 
well developed, the outer leaves can be pulled from time to time all 
summer. The stalks and midrib of the leaf are boiled like aspara- 
gus, and make a most delicious vegetable, very much resembling 
tender asparagus. The blades of the leaf can be cooked and served 
as spinach, and can hardly be distinguished from that vegetable. 

Broccoli. 

Broccoli is simply a variety of cauliflower that is more commonly 
grown for fall use, as it is rather more hardy than the true cauli- 
flower. Lee's Sprouting Broccoli is a branching sort that is esteemed 
in some places.    Cultivate same as cauliflower. 

Brussels Sprouts. 

Just why this fine vegetable is so completely ignored in the South, 
while the collard is grown so extensively, i\ is difficult to say. Few 
people in the South—and for matter, anywhere in this countrv— 
have ever seen a plant of Brussels Sprouts. At the North, the cli- 
mate is too seveie for its best success, and at the South our people 
have been content with the collard.    The plant is in general similar 
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to our collard with a loose head. But the tall stem is completely 
packed through its whole length with miniature heads of little cab- 
bages about the size of a walnut with the hull on. Next to the 
cauliflower it is the most delicate dish of all the cabbage tribe. It 
needs a rich clay soil, and one inclined to moisture. The culture 
is identical with that of the collard, the seed being sown in early 
summer and the plants set out as collards are. The heads are eat- 
able after frost, and should stand where they grew all winter. The 
little heads are stripped off as wanted for use. They can be planted 
two feet apart in rows two and a half feet apart. The Roseberry 
is the variety commonly grown. 

Cauliflower. 

There is no vegetable that private gardeners more commonly fail 
with than the cauliflower. To grow cauliflower in the South we 
must have them either very early or very late. It is of no use to 
attempt the heading of cauliflower in this climate from May to Sep- 
tember. They must be early enough to head in March or April, or 
late enough to head from October to Christmas, if we expect fairly 
good heads. The early crop can only be had here by the use of 
glass. We sow the seeds in a rich bed the middle of September; 
and the plants must not be allowed to receive any check till heading 
time in the spring, or the result will be little buttons in place of 
large heads. As soon as the plants are large enough, we set them 
in cold frames, planting six plants to each three by six-foot sash. 
The space between the plants is then filled with lettuce plants, and 
as the nights become frosty the glass is put over the frames at night, 
but plenty of air is given in all sunny weather, and when warm the 
sashes are stripped off. The lettuce will be headed and ready for 
use during January, and is cut out of the way and the cauliflowers 
well cultivated. It may be needless to add that the soil in the 
frames should be as rich as it can be made, for poor soil will not 
grow cauliflowers. After the lettuce is cut out, a dressing of nitrate 
of soda should be placed around the cauliflower plants. By the 
latter part of February the plants will be getting up against the 
glass, and we must gradually harden them to full exposure. By the 
end of the first week in March they should be fully exposed and 
the sashes removed to extra frames to harden off the tomato and 
other plants. Cultivation of the cauliflower should be kept up for 
a while and the heads should appear the latter part of March and 
in April. In this way it is easy for an experienced man to grow 
heads that will weigh six to seven pounds each, but a beginner will 
at first have more buttons than heads. For this crop there is no 
better sort than the Snowball, and Danish grown seeds should 
always be used. For a late crop, which is an extremely uncertain 
one, sow seeds of the Snowball or the Early Paris about the middle 
of August, and urge them in their growth in a moist clay soil as 
rapidly as possible by the heaviest kind of manuring and fertiliza- 
tion.    If the season is favorable or you have facilities for irrigation 
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you may get good heads in November or December, but more fre- 
quently there will be failure if there is any lack of fertility or mois- 
ture. But good cauliflowers are always worth taking extra pains 
to get, and skill and perseverence will be rewarded. J    ~ 

Cabbage (Early). 

There is no difficulty in getting early cabbages in the South, and 
our market gardeners succeed well with them. But it is rare to see 
in private gardens here any really early cabbages, for the simple 
reason that private gardeners generally never think of gardening 
except in the spring time. It is an easy matter to have a constant 
succession of cabbages fresh from the garden from March till July, 
after which the growing of cabbages anywhere out of the high 
mountain country of our State becomes a difficult matter. But 
there is no good reason why every garden should not have an abun- 
dant supply of cabbage during spring and early summer if proper 
attention is given to them. For the earliest cabbage we begin by 
sowing the seed in a rich bed the last week in September. Sow the 
seed in rows and not broadcast so that, they may be thinned and 
cultivated, for it is as essential with them as with cauliflowers that 
we should not allow the plants to get stunted, for if any check hap- 
pens to them in the early stages of growth they will run to seed in 
the spring instead of making heads. Our eastern truckers set the 
plants on well manured beds in November, but in private gardens 
where there are cold frames it is preferable to transplant the plants 
thickly into the frames and set them deeply, so as to protect the 
stems from hard freezing. But the glass should not be placed over 
them except when a temperature below 25 degrees above zero is 
expected at night, the object being merely to preserve them in good 
condition, and not to make them grow in winter. As early in Feb- 
ruary as the soil can be gotten into proper condition the plants 
should be set. The land should be very heavily manured, and the 
cultivation should begin at once and be continued frequently, so as 
to keep them growing rapidly. During their early growth apply a 
dressing of nitrate of soda alongside the rows at rate of 100 pounds 
per acre. They should be headed by the last of March or early in 
April. The varieties to use for this purpose are the Jersey Wakefield 
and Tait's Pilot. We prefer for private use the last named. For a 
succession crop we sow in the cold frames in January seed of Fott- 
ler's Brunswick, or Henderson's Succession. These we transplant 
in the frames a few inches apart as soon as they are large enough to 
handle, and keep the glass rather close till they recover from the 
transplanting, after which they should have air on every favorable 
opportunity. These plants will be ready to set in late March, and 
the varieties make much larger heads than the extra early sorts. 
Another sowing should be made in early March in the open ground 
to succeed these and to prolong the cabbage season till July. 

The early cabbages are seldom troubled with the larvae of the 
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cabbage moths as the later ones are, but they are sometimes badly 
affected by the cabbage aphis or louse. We have never found it of 
any use to try to combat the aphis in the garden. The best plan is 
to pull up the plant as soon as it is seen to be lousy and burn it to 
prevent the insects from spreading to others. The later crops are 
troubled with the Harlequin or terrapin bug. Remedies seem to 
be usually powerless against this insect, too, unless strong enough 
to destroy the plants, though we have succeeded in killing them 
with kerosene emulsion in full strength without killing the plants. 
But the best way is one that has been recommended by Mr. Weed 
of the Mississippi Station. This is to sow a row of mustard be- 
tween the rows of cabbage. The bugs are very fond of the mustard 
and will gather on it at once. The insects and mustard are then 
destroyed by spraying with pure kerosene. The green worms, the 
larvae of two species of moths or butterflies will become troublesome 
on the later plants. For these we have found nothing so good as 
common salt and air-slaked lime mixed in equal parts and sprinkled 
on the plants. The application is to be renewed when washed off 
by rain. 

Cabbage (Late). 

The difficulty in growing late cabbages in the South has led to 
the universal use of the more resistant Collard. While we have 
nothing to say against a well-grown collard, if properly bleached in 
winter, we prefer to grow the better cabbage. In the mountain 
section of the state there is no difficulty in growing the finest of 
winter cabbage, if the remedies above given are used, by sowing 
the seed in June and transplanting in July to well-manured, moist 
land. But from the mountains eastward the difficulty increases, 
and it is practically impossible for us to have cabbage headed in 
the early fall. But with proper care we can grow fine winter cab- 
bage. For these, sow seed of the Premium Flat Dutch about the 
first or second week in August in a rich and moist bed, and trans- 
plant to a moist piece of land, made as rich as possible, in Septem- 
ber. Urge their growTth by frequent cultivation and applications 
of nitrate of soda, and keep the worms off by the use of the lime 
and salt mixture, and we can get well-headed cabbage in December. 

KEEPING CABBAGES IN WINTER.—We seldom have any weather to 
hurt cabbages till after Christmas. We therefore do not attempt 
any protection till about that time. Then go through the patch 
and turn the heads to the ground with the head pointing to the 
north. Then bank the soil over the stem and the lower part of the 
head, leaving the top open. We have them point to the north rather 
than towards the south, as some do, because the sun shining on 
them when frozen is apt to hurt them. Any heads that are not 
well-headed will head during the winter, if the leaves are well gath- 
ered together in burying them. By careful attention we can grow 
as good winter cabbage here and eastward as anywhere, and need 
not depend on the collard.    The same plan for winter protection 
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should be used with the collard. There are a great many varieties of 
cabbages grown, but those we have given will be all that any one 
will need, unless some may wish the purple cabbage for pickling, 
and this can be grown in the same way as the winter cabbage. 

Carrot. 
The carrot does not seem to be a favorite vegetable in the South. 

At least it is very seldom seen here. The seed can be sown quite 
thickly, just as beets, from February to July, in rows about eighteen 
inches apart and one inch apart in the row, and covered about one 
inch. When they are well up, thin to three inches in the row for 
the small sorts, and iive inches for the Long Orange. They should 
be cultivated perfectly flat and never hilled, for they naturally 
throw the upper part of the root above the soil. The short forcing 
sorts may be sown in frames in the fall and had for use in soups 
through the winter. For this purpose the Early French Forcing is 
the best. For early use in the open ground, the Early Short Horn 
is the favorite. For late sowing in July for winter use the Long 
Orange is the best. These are left in the ground like late beets and 
parsnips, and taken up as wanted. This sort is better for cattle food 
than for the table. The soil for carrots should be light, and they do 
not thrive with fresh manure, which is apt to make them (and other 
roots of the same character) grow forked. The little forcing car- 
rots grown in frames make a very delicate addition to soups, but 
the larger ones are too strong tasted for most people. 

Celery. 

This is a vegetable which every one wants, but which few in the 
South grow successfully. Celery is a marsh plant of cool latitudes, 
and does not thrive under hot and dry conditions. The great dif- 
ficulty in the culture of celery in the South is in carrying the plants 
through our long summers. If we have good, strong plants in Sep- 
tember, there is no difficulty in growing a good article on proper 
soil. But on a hard dry clay soil, where there is no means of arti- 
ficial irrigation, the culture of the plant presents difficulties almost 
insuperable. On land naturally moist, or where there can be a 
plentiful supply of water furnished to it, the plant can be grown to 
as great perfection here as anywhere. We cannot, however, com- 
pete with the northern growers in producing celery in summer, for 
the heat prevents it, except in the mountain country, where it 
should be as easy to produce it as at Kalamazoo. In sections where 
the climate renders it practicable to grow early celery, the seed 
should be sown in a frame in January or February, and trans- 
planted in the frame as soon as large enough to handle, and finally 
transplanted to the open ground in May. This can be bleached in 
July by placing boards on edge on each side of the row. But there 
are few people who care for celery till turkey time, and the crop 
can be grown in all parts of the state for this purpose. 

2 
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The great difficulty that private gardeners have is growing the 
plants till planting time, and where but a few plants are wanted it 
may be best to buy the plants ready for the first transplanting from 
those who grow them in quantities for sale. But it is an easy mat- 
ter with care to grow the plants. The best place to sow the seed is 
on a moist border shaded from the south sun by a board fence. Put 
the bed in the finest order, and mark shallow lines across it not over 
half an inch deep and wide enough apart to allow a small hoe 
being used to work the plants. Sow the seed rather thickly on 
these lines, and then pat them down with the back of a spade, 
which will cover them sufficiently. Now spread over the bed some 
old bagging, and with a sprinkler water the soil on top the bagging. 
Watch the bed closely, and as soon as the seed begin to germinate, 
raise the cover off them, but keep it over them and propped up on 
stakes to shade the bed. When the plants are an inch or two high 
and are large enough to handle, transplant them to a similarly 
situated bed and allow two inches between them, at the same time 
nipping off the tap root to-an inch long. This transplanting I con- 
sider essential to get plants of the proper robustness to transplant 
later. The celery plantation should be made on the most moist 
land in the garden, where some early crop has been grown that 
required heavy manuring, for we prefer not to add manure to the 
land at planting time. If some additional manure is needed, it is 
best to use a high grade fertilizer that has a good percentage of 
nitrogen (ammonia) and potash at rate of a ton per acre, well worked 
into the soil broadcast where the beds are to be planted a week 
before setting the plants. The tops should be sheared once or twice 
in the bed before the final transplanting, so as to get stocky plants. 
The seed should be sown in late April, but as we have said, the 
small plants can be bought from the seedsmen North for the first 
transplanting, and save the trouble of growing them from seed. If 
these plants are bought they should be gotten about the first of 
June and set in the bed as recommended for those grown at home. 
The final transplanting and growing of celery is the point in which 
the greatest difference comes between northern and southern cul- 
ture. At the North, the growers are obliged to lift their crop in 
the fall and store in pits and cellars. They therefore grow it in 
single rows three to four feet apart, so that horse labor can be used 
when it is grown on a large scale. Here it is not necessary to lift 
the crop, and therefore we should grow it so as to earth it up most 
economically. The great difficulty here in some winters is to keep 
it from growing all winter and running to seed. We therefore plant 
the celery in beds, because it is more economical of labor to earth 
up a bed than to earth up the same number of plants in single rows, 
and also because the single rows, earthed up, leave the sides of the 
narrow banks exposed to the sun, and warm up to such an extent 
that the celery is kept growing when we want it to become nearly 
dormant. We can accomplish this better in a broad, flat-topped 
bed, than we can in single rows.    Planted as we plant it, an acre 
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will contain about 37,000 plants. We set the beds five feet wide 
and of any convenient length, and where a number are planted a 
space of eight feet is left between the beds, for the purpose of get 
ting soil for earthing. The beds are never sunk, but planted upon 
the surface. The rows run crosswise of the beds, and are one foot 
apart, with eleven plants in each row, thus making them six inches 
apart in the row. The implements made use of in planting these 
beds are peculiar, and can be better understood by means of the 
diagram. 

THE PLANTING BOARD.—The planting board is used as a rapid 
means for keeping the rows uniform and straight, and to prevent 
the necessity for treading on the prepared land. It is made of an 
ordinary piece of one inch plank, twelve inches wide and six feet 
long. The ends of this board are cut exactly square, and notched 
or cut on each edge, beginning six inches from each end, and six 
inches apart. To use the planting-board, we stretch a garden line 
along the edge of the proposed bed. The planting board is then 
laid exactly perpendicular to this line. A plant is then set at each 
notch of the board. The board is then moved so that the notches 
correspond with the plants already set, and care is taken to keep it 
exactly square with the line at the end. Another row of plants is 
set at the notches on the side of the board, and this process is 
repeated until the whole bed is planted. In this way the rows are 
kept exactly straight both ways, and the bed will be five feet wide 
with eleven plants in a row, and the rows one foot apart. The 
planter stands on the board in planting, and thus avoids disfiguring 
the bed with footprints. In the cut the board is shown six inches 
short at the lower end. 
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A.a GARDEN LINE_ C. PLANTING BOARD   1x6 FEET. 

CULTIVATION AND AFTER-TREATMENT.—After planting, the only 
thing necessary for some time is to keep the beds well cultivated 
and free from weeds. 

Celery, as already stated, is a plant which is native to marshes 
and wet lands, and never reaches its best development in our hard- 
baking upland red clay, though fair crops can be grown in moist 
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seasons. When a choice of locations can be had, celerv should 
always be planted in low lands, where it is practicable to irrigate it 
in dry weather. Success then will be certain in almost any season. 
The black peaty soils and swamp-lands of eastern North Carolina 
are as fine celery lands as can be found anywhere. The soil should 
be as nearly perfectly level as possible, not only to facilitate perfect 
irrigation, but also to prevent washing, for when a proper location 
is found it is best to keep the celery patch in the same place year 
after year, only giving attention to the fact that it must be heavily 
manured every year, no matter how rich it may seem. In cultiva- 
ting celery, at all times it is important that the plants should never 
be handled while wet with dew or rain, as such handling will cause 
the leaves to rust and turn yellow. As the celery grows it will be 
found that the outer leaves will have a tendency to spread flat out 
upon the ground. To counteract this it will be found necessary to 
put it through what is called the handling process about the first of 
October. This is done by putting earth enough around it to hold 
the leaves upright, and no more than is sufficient to do this should 
be used, for the final earthing-up should be delayed here until No- 
vember and December. Any attempt to blanch celery early in the 
fall in this climate will result in a hollow, rusty and inferior pro- 
duct. Christmas is about as early as we should expect well bleached 
celery, and from that time until March we can have it as fine as 
anywhere—in fact better, in my opinion. 

The first handling, to put the celery in an upright position, should 
be made in October. We formerly used for this purpose two boards, 
set on edge across the bed between two rows of celery and held nearly 
upright by pegs at each end. The earth was then thrown between 
the boards by two men standing on each side, who afterwards with- 
drew the boards so as to leave the soil in a ridge between the rows. 
We now do this in a simpler and better way. Provide two twine 
strings twelve to fifteen feet long with a pointed peg tied to each 
end. Stick a peg opposite the end of a row and about a foot away. 
Then take one turn of the twine around each plant in the row so as 
to draw the leaves into an upright position, and finally fix the other 
peg into the soil opposite the other end. With the second cord and 
pegs treat the next row in the same way. Now shovel the fine 
earth from the vacant spaces on each side of the bed between the 
rows, and then pack it tightly by hand against the plants. Use 
earth enough, and no more, to hold them firmly in an erect posi- 
tion. Now untwine the strings and use them in the same manner 
on two more rows, and so proceed until all the bed is handled up. 
Be sure to do this when the celery is dry. as before stated. In the 
subsequent earthing, if the celery has outgrown its upright position, 
it may be necessary at first to use the strings again, but if the spaces 
between the beds are kept finely cultivated, it is usually sufficient 
to hold the plant in the hand while an assistant shovels fine earth 
around it. It is important that the earth should be kept out of 
the heart of the plant.    When the final earthing up for bleaching 
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is begun, care must be used to build up the outside of the bed at 
least six inches wider than the rows are long, so that the five-foot 
bed will be enclosed in a bank of earth fully six feet wide. Keep 
adding earth as the tops elongate, and finally—about Christmas— 
cover entirely over with earth, and cover with straw or forest leaves, 
to keep frost out. 

CROSS SECTION OFBED OFCELERY, EARTHED UP AND   COVERED WITH STRAW. 

As before intimated, while celery grows to a large size in the black 
boggy soil of the Kalamazoo celery gardens, the best celery, so far 
as solidity and flavor are concerned, is grown on a moist clay loam. 
We have a great abundance of black peaty soil in eastern North 
Carolina that will grow celery as large and showy as the Michigan 
lands, but those who have moist loamy clay soil are very well sit- 
uated, particularly if located near a stream so that irrigation can 
be practiced. 

VARIETIES.—Numerous varieties are named in seedsmen's cata- 
logues, but it is well to bear in mind that the dwarf celeries so 
popular at the North are not so well adapted to the southern cli- 
mate. Golden Heart is one of the best, and we have good reports 
of the Giant Paschal, but have not grown it. A good strain of the 
old Giant White Solid is hard to beat. Henderson's White Plume 
is liked by some, but I have never found it to do well here. Sand- 
ringham is a very fine sort, intermediate between the dwarf celery 
and the giant. 

Celery is shipped tied in bunches of four or five stalks, packed in 
crates with damp moss. Celery grown here must seek its market 
in our own towns or southward. We cannot compete with the 
northern growers for the northern markets. 

Collards. 

While we are certain that there is no part of North Carolina 
where good crops of the best winter cabbage can be grown, if 
treated as we have described, there are some who are fond of the 
collard, which certainly will grow with less attention than good 
cabbage. Seed for collards should be sown by the first of June, 
and for the garden we would select seeds of the more dwarf grow- 
ing sorts, some of which have a tendency to make something like a 
head. There is an old superstition that collards and late cabbages 
should not be cultivated during the dog-days, but if you want good 
ones do not pay any attention to this. Set the plants about three 
feet apart in as rich land as you have, and do not spare the manure. 
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Then cultivate them thoroughly, and never allow the soil to remain 
hard and crusted—dog-days or any other time. When the crop is 
well grown, and cold weather is at hand—say about the middle to 
the last of December—turn the heads down towards the North, and 
cover all the stalk and the lower part of the head with soil, but 
leave the upper part of the top uncovered. This method will pro- 
tect the most tender part, the base of the head, and the head being 
towards the north will not have the sun shining on it when frozen, 
which is the cause of damage. When well bleached by this cover 
they are ready for the table, for those who like them; but we had 
far rather have a good hard-headed cabbage. 

Corn (Sweet). 

The sweet or sugar-corn is little grown in the South, as it has not 
been found to have the requisite stamina to thrive here, and the 
ears are so eagerly sought for by the boll-worm that many persons 
have come to the conclusion that it is useless to try to get any but 
our common field varieties. It is true that our southern field corn 
is a far sweeter article than the northern field-corn, but it lacks the 
delicate sweetness of the sugar-corn. One of the main reasons for 
the lack of success with the wrinkled-grain sugar-corns here is the 
fact that the seed planted are usually bought from the northern 
seedsmen. Corn of no kind does its best when first brought from 
a southern to a northern latitude, nor does it do any better brought 
from a northern to a southern latitude. The best results are to be 
had from corn selected for seed in the latitude where it is to be 
planted. For this reason we have for years been trying to breed 
up a sweet corn that would suit our climate. We started six years 
ago with a corn that was a cross of the Learning and the Mammoth 
sugar-corn. The cross was made by Mr. McCluer of the Illinois 
Station, and as the cross was just what we wanted to start with I 
was glad of the opportunity which Mr. McCluer's kindness gave to 
save a year. In making this cross, it was hoped to add the earli- 
ness and vigor of stalk of the Learning to the good-sized ear and 
sweet character of the Mammoth sugar. At first the corn came 
mixed all over the ear with plain yellow dent grains (like the Learn- 
ing), plain white ones, wrinkled white ones and wrinkled yellow 
ones. We selected every year the wrinkled yellow grains as show- 
ing the cross best, the sugar-corn being wrinkled and white, while 
the Learning is yellow and smooth. Each year of planting we have 
gotten nearer to our ideal—a yellow, wrinkled sugar corn for the 
South. It is an early sort, giving good ears for the table by the 
middle of June here, is a stout but short grower, and almost inva- 
riably makes two good ears to the stalk. We hope to grow enough 
the present year to enable us to distribute packages to all parts of 
the State the coming fall so that it can be tested. These packages 
will be small, and should be grown apart from all other corn for the 
seed. A gentleman to whom we gave a little last spring reported 
good success in the southeastern part of the state, but said that the 
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cook left him no seed. As the Station does not propose to keep 
growing the seed for distribution, all who get any should save the 
first crop for seed, so that the variety can be generally scattered in 
the State. This will be known as the ~N. C. Station Sugar-Corn. It 
can be planted in gardens about four feet between the rows and 
ten inches in the row. Most beginners make the mistake of having 
the stalks too close together. With four feet rows each stalk should 
stand not more than one foot from the next one. As a consider- 
able number of the seed fail to germinate, this should be remem- 
bered when sowing. Stowell's Evergreen and Country Gentlemen 
are fine garden varieties, and if bought of reputable seedsmen will 
give good satisfaction. 

Cucumbers (Early). 

The cucumber is another vegetable which can be materially 
advanced in earliness by a skilful use of glass. For forwarding it 
we need a good supply of flower pots of the four-inch size. These 
we fill with a light rich compost made of rotted sods and stable 
manure. The pots are then packed closely together in the cold 
frame about the first of March and the seeds are scattered on the 
surface. More compost is then sifted over all, and well watered 
with a sprinkling can. The glass is kept close till the seeds germi- 
nate, after which air must be given in sunny weather and the young 
plants kept in a healthy growing condition. As the rough leaves 
appear, thin the plants to two in each pot. When the weather is 
finally settled and the ground warm, the plants are to be knocked 
out of the pots with the ball of earth and roots entire, and set in 
well manured hills somewhat deeper than they grew in the pots, 
and five feet apart each way. Seed are also sown in the open 
ground at the same time that the forwarded plants are turned out 
in late April. Put plenty of seeds in the hills to guard against the 
ravages of the bugs, and thin to two plants in a hill after the rough 
leaves are grown. We never make elevated hills for cucumbers or 
melons, but dig a hole large enough to hold a shovel full of rich 
compost, plant the seeds and cover so that the land is level. It is 
always best to use plenty of seed, for they are liable to the attacks 
of the striped cucumber beetles which sometimes destroy the plants 
in the seed leaf state. The best preventive of this trouble is to 
dust the young plants over with raw-bone meal. I have never 
known this to fail in driving the bugs off, and it helps the plants at 
the same time. There are a number of varieties of the cucumber, 
but we find that for general use the Improved White Spine is as 
good as any, Two years ago the Japanese Climbing Cucumber was 
introduced, and we have found it to be well suited to our climate 
and to be more resistant to the summer heat than the old sorts, 
giving cucumbers through the entire summer. It does better when 
allowed to run on wire netting. 
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Cucumbers (Late). 

We have never had as good success with late cucumbers in this 
locality as we had further North, but where they can be kept clear 
of the borer they are enormously productive. The seed should be 
sown here in early August, in hills prepared as for the early crop, 
using plenty of seed and thin to two plants in a hill after the dan- 
ger from the beetles is past, and the plants have well developed 
rough leaves. In the mountain section, the sowing should be in 
middle of July. For this crop we prefer the Long Green, as they 
are grown for pickles mainly and this variety makes the most solid 
pickle. As the cucumbers for pickles are not wanted of a large 
size they should be cut daily, as soon as the size of one's finger. 
Always cut, never pull, a cucumber, and cut with a small piece of 
stem. The yield will be much greater if the cucumbers are kept cut 
closely when small than it will be if they are allowed to grow large. 

Egg Plants. 

This delicious vegetable is not so much cultivated in our gardens 
as it should be. This has arisen largely from the difficulty of get- 
ting the plants from seed in the open ground. If you have no 
greenhouse, hot-bed, nor frame, it will be best to buy the plants at 
setting-time from some one who grows them early in pots. Plants 
pulled from a bed are seldom worth planting, as the egg plant is 
slow to recover from a serious check. Our practice is to sow the 
seed in shallow boxes in the greenhouse the middle of February. 
The young plants must be lifted from the seed-box as soon as they 
can be handled, as they are very apt to damp off at this stage. 
Transplant to other boxes about two inches apart. When well 
established in these boxes we lift again carefully and plant them in 
pots of the three inch size, using for all plantings the same compost 
of rotted sods and manure that we have before recommended. 
When they fill these pots with roots, we re-pot with four-inch pots, 
keeping them in the greenhouse all the time. The object is tp get 
as large a plant as possible by the time the weather is warm enough 
to plant them outside, which will not be till May. It is of no use 
to attempt to harden off the egg plant to a low temperature, as we 
can with tomatoes and some other tender things. Any such attempt 
will result in stunted plants that will take the entire summer to re- 
cover. The soil* for egg plants cannot be made too rich. In fact, 
it is perfectly useless to plant them in any but the very richest soil. 
They prefer a sandy loam, and will not do much in a cold clay. We 
set the plants about three feet apart each way. The cultivation 
must be rapid and clean, and no crust should be allowed to form 
around them. Success depends on their being kept growing rapidly 
all the time. When well grown they are enormously productive, 
but when they get stunted there is no plant that will give poorer 
returns. The Colorado potato bug is as fond of them as of the po- 
tato, and if not kept in check will destroy the plants.    On a plant 
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of this nature we prefer to depend on hand picking rather than use 
poisons. The bugs will put in an appearance in the mature state 
soon after the plants are set, and begin laying eggs on the under- 
side of the leaves. The eggs are laid in patches and are of a bright 
orange color, so that they are easily seen on the large leaves. De- 
stroy these patches of eggs as fast as laid, and at the same time all 
the insects engaged in laying them, and you will have few to kill 
when they hatch out and begin to eat. The Black Pekin is the 
best quality, but is small. The best and most productive sort for 
general use is the New York Improved Purple. There is a white 
fruited sort that is very good, but we have found it unproductive. 
Most people fry the egg plant in slices, but they are more delicate 
if simply cut in thick slices and placed in a pan in the oven till 
baked brown and well done. 

Herbs. 

Our modern gardens are too generally bare of the sweet herbs 
that our grandmothers so delighted in. Thyme, sweet marjoram, 
sage, etc., are now seldom found. Sage is in more demand now-a- 
days than most other herbs, and most people imagine that the way 
to grow it is to keep a lot of old bushes from year to year and pick 
the leaves singly and tediously from the stems. These old bushes 
soon become mere weed nurseries and a standing nuisance. Now 
there is no reason why every family that has a garden should not 
have at all times a plenty of sage and other herbs. Sow the seed 
on a good rich border in March. Sow in rows so that they can be 
cultivated. As soon as the green peas, or some other early crop is 
out of the way, transplant the sage plants in rows about two feet 
apart and six inches in the row. Long before frost they will have 
met across the rows, and should be cut off at the ground. The 
stems will be green and tender and as good as the leaves for flavor- 
ing purposes. Dry the whole in the shade, and it is ready for use. 
A second crop can usually be cut before frost. Do not try to keep 
the old plants over. If your neighbors want them, give to them 
till they learn that they can grow more from seed every year than 
they can from old bushes. Other perennial herbs can be treated in 
the same way. 

Horseradish. 

This is grown from slips of the roots, and it, too, is best treated as 
an annual, but for the use of most families, a few roots set in some 
out of the way place, will take care of themselves and give no 
trouble in the garden. 

Kale (Borecole). 

This is an important crop for the southern market gardeners, but 
is little used in private gardens, most people being content with the 
brief crop of turnip tops in the spring. The plant is Borecole, and 
is known among truckers as " Sprouts." The Blue Curled Kale is 
the sort most commonly sown by truckers about the middle of 
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August in drills about thirty inches apart, using about a pound and 
a half of seed per acre. For home use we prefer the Green Curled 
Dwarf Scotch Kale. This can be sown about the first of August 
and transplanted in September about ten inches apart in the row. 
After frost, it gets very tender and makes the best of greens. Or 
it can be sown in rows about twenty inches apart in September, and 
left to remain for cutting during the winter and spring. 

Kohlrabi. 

This is a vegetable seldom seen in the South. Just why, we can- 
not say, for it is easily grown, and after Cauliflower and Brussels 
sprouts, we consider it the best of the cabbage tribe. In growth it 
looks intermediate between the cabbage and the rutabaga, the 
swollen, turnip-like stem being the part eaten. The seed should not 
be sown here in the spring, as the large plants will not endure our 
long summers, and it is not wanted till cold weather. We sow the 
seed about the last of July in rows about two feet apart, covering 
not over an inch, and thin out to six to eight inches apart. They 
are perfectly hardy and can remain where they grow, to be used 
during the winter. There are two sorts, the White and the Purple. 
I have always used the white. The Kohlrabi needs a rich moist 
soil, and heavy fertilization is needed to produce fine bulbs. The 
bulbs are peeled and boiled like cabbage or turnips. 

Leeks. 

It is hard to understand why our people so persistently use the 
green onions in place of the Leek in the spring, for the leek is a far 
more delicate vegetable. Sow the seed in March, in open ground, 
and transplant into rows eighteen inches apart in May or June, and 
set the plants six inches in the row. Set them deeper than onions, 
so as to have a long bleached stem, for the bulb does not swell out 
round like the onion. The plants will be ready for use all through 
the following winter, and are so hardy that there is no need for 
taking them up till wanted for use. In the latitude of Raleigh it 
has bee*n found by the same enthusiastic gardener previously men- 
tioned that leeks do best when sowed in rows and allowed to remain. 
Transplanted leeks grow larger in some sections, but here the trans- 
planted plants do not make sufficient progress before our hot 
weather sets in. When the sun gets powerful, growth is practically 
suspended until fall. About October 1st the plants should be 
hilled up a little, and about November 1st they should be hilled as 
high as practicable. It is best to sow them in two or three long 
rows eighteen inches apart, and have some vegetable on each side 
that will be out of the way by October 1st, so that dirt can be pro- 
cured from each side to use in hilling up. Unless hilled up, they 
will not bleach well, and the stalk is liable to be tough. Clipping 
the ends of the leaves once or twice during the summer is an 
advantage, as it makes them grow larger. 
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Lettuce. 

There are few gardens in the South where we find any lettuce 
except for a short time in the spring. Now to our taste the lettuce 
that is grown in the open ground in the spring is very poor stuff, 
when compared with that which any one can have here all winter 
with little trouble. As I write this (February 5th) my family has 
been enjoying an abundance of lettuce since Christmas, and will 
have plenty till the weather gets too hot in the summer. We use 
an ordinary cold frame covered with the glass sashes already 
described. The seed is sown on an outside border in September, 
and when large enough is transplanted to the frame and set about 
eight inches apart. The sashes are placed over the bed and shaded 
till the plants are well over the transplanting. Then the glass is 
only put over the bed during frosty nights and cold weather, the 
object being to keep a regular but not too tender a growth, for if 
the glass is kept over them too closely the growth will be tender 
and easily hurt by sudden cold waves. At the same time the let- 
tuce is set in the frames, the cauliflower plants are set to take the 
place of the lettuce after it is cut out. Where there are plenty of 
sashes, the family can be supplied with radishes in the same way in 
winter, by sowing seed of the small round radish in rows in the 
frames similar to the rows of lettuce. We are now eating radishes 
grown in these frames. 

There are a great many varieties of lettuce in cultivation. For 
fall sowing and growing in the frames the only variety we consider 
of real value for family use is the Boston Market. The black-seeded 
Simpson is an early and good sort but does not head. There are 
other varieties which are good for spring planting in the open gar- 
den, but have no value under glass. These are the Hanson, which 
makes the largest heads of any, and the Deacon and the New York, 
which stand hot weather better than any. But really a hot weather 
lettuce is of little use, as it becomes bitter and milky, and no one 
wants it at that time. In the open garden, the lettuce can be set- 
between the rows of early cabbage, as it will be out of the way by 
the time the cabbage needs all the space. 

Melons (Musk), 

Muskmelons or canteloupes can be forwarded in the same way as 
the cucumber and the fruit obtained much earlier. We grow them 
in the same manner at all times that we grow the cucumber, but 
make the hills farther apart, or full five feet (six would be better if 
there is room). The variety we would always plant in the home 
garden is \he Emerald Gem. This, in our opinion, is the best flav- 
ored melon grown. The skin is a dark green when ripe, and the 
flesh is very thick and orange color. The Jenny Lind is the favorite 
early sort with our truckers. It is too small. There are a large 
number of sorts grown, but for home use the Emerald Gem is the 
best we know of. If a green-fleshed melon is preferred, the Hack- 
ensack is as good as most of the varieties and is productive. 
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Melons (Water). 

There is not generally room in the home garden proper for the 
watermelon It needs sandy land and is indifferent to its general 
fertility if there is a richly manured hill for its roots. As in grow- 
ing muskmelons and cucumbers, we do not make a hill, but a hole, 
for the watermelon, and fill it with a rich compost. For home use, 
plant the Mclver Sugar Melon or the Jones. The first named is 
the best watermelon in our opinion that is grown, and the Jones is 
a good second 

Mushrooms. 

We know of few efforts to grow mushrooms in the South. Most 
people who are fond of them depend upon the chance of getting the 
wild ones, and imagine that the cultivation of the mushroom is an 
art too difficult for the amateur. The fact is that there is nothing 
so easy to grow after you "get the hang of it," as a mushroom. At 
the same time there is no crop in the culture of which beginners are 
more certain to fail utterly. It is easy for one who knows how to 
grow them to tell just how he does it, but we have never seen any 
one succeed in growing good crops of mushrooms from reading how, 
or being told how, to do it. All must learn from their failures just 
how minutely they must observe the conditions for success. When 
once this is learned, there is no crop easier, and the grower won- 
ders how he could have failed in the first place. But let him tell 
his neighbor just how he succeeded, and his neighbor cannot go to 
work and at once grow the mushrooms. The success depends first 
on a plentiful supply of fresh horse dung, free from litter. Where 
enough cannot be had at one time, it may be spread out, secure 
from rain, and so that it will not heat. When you have enough 
for a bed, which may be made in any out-building, pile the manure 
up out doors so as to start it to heating. Turn once and allow to 
get warm the second time. Now pack it evenly in the space marked 
out for the bed, and ram it down tightly with a wooden maul. 
Make the bed two feet thick and the top rounded or sloping, so as 
to increase the surface. If the manure is very dry when packing 
into the bed, moisten with a sprinkler and warm water. Place a 
thermometer in the mass and watch the heat. It will rise for a 
while, but the point is to watch the decline. When the heat begins 
to slaken and has fallen to about 85 degrees, then spawn the bed. 
The spawn is usually sold in the shape of dry bricks, or in boxes, 
not moulded in bricks. I prefer the bricks. Chop them with a 
hatchet into lumps the size of a hickory nut. Stick these lumps all 
over the bed just covered in the dung and about two inches apart. 
Then scatter all over whatever dust or small particles are made in 
chopping the bricks. Cover the bed with straw, and if it has got- 
ten very dry sprinkle the straw with warm water. Watch closely, 
and as soon as you perceive a fine thready mould running through 
the bed, take off the straw and cover it with about two inches of 
good garden mould.    Do not use woods earth, as you may get wild 
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fungus growths that are not wanted. Now cover with the straw 
again, and if all goes right you may expect the mushrooms to pop 
up in about six weeks, and will continue to come up for two months. 
The exact point of moisture in the bed is the difficult matter to reg- 
ulate. It must not be wet, but it must never be dry. Now, if the 
beginner will take these directions and succeed the first effort in 
growing mushrooms, he will surprise me. But if one is determined 
to find out how to grow them he will all at once find that he is get- 
ting them, and sees how easy it is after all. The best time to begin 
the bed is in September, and again in February. It is of no use to 
try to get them here in hot weather, unless we had deep caves to 
grow them in as the French have. Agaricus Campestris is the 
species commonly grown, but of late there has been a new species 
introduced to cultivation, Agaricus Subrufescens, which is said to be 
far more productive. The place where they are grown should have 
an even temperature of 45 to 65 degrees. Some growers mix the 
loam and manure in preparing the bed, but we have always had 
better crops with a bed made solely of horse dung. We prefer to 
make the beds narrow and deep rather than only about eight inches 
thick, as some writers recommend. 

In removing mushrooms from the bed take all away clean, as any 
part of the stem left will decay and damage the bed. Do not allow 
them to remain and get too old. No mushroom should be gathered 
to eat after the gills have turned black, as they are then unwhole- 
some. The proper time to gather is just as the veil breaks from the 
stem and the gills are a pale pink. 

Okra, or Gumbo. 

This vegetable is generally popular in the South, and any one 
who can grow cotton can grow its near relative, the Okra. The seed 
should not be planted till the ground is warm, and the rows should 
be about three feet apart and the plants thinned to about 18 inches 
apart in the row. A rich, warm soil and clean culture are the essen- 
tials for its culture. The seed pods should be cut as soon as they are 
large enough and before they get tough and stringy. The White 
Velvet is the best variety, as it is free from the stinging prickles that 
make the older sorts so annoying to gather. 

Onions. 

It has been for generations the almost universal opinion that to 
grow onions in the South, it is necessary to have the sets or small 
bulbs, and that good onions could not be grown from the seed the 
first year in this climate. But this has been proved to be an error, for 
as good ouions can be grown here as anywhere if sown at the right 
time. But for some purposes the sets are still desirable. If the 
onions are wanted for use when small and green, and are wanted as 
early as possible, it is best to plant sets in the fall. But if good crops 
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of ripe onions are wanted, then it is best to sow the seed. There are 
two methods of doing this. One, the so-called new onion culture, is 
to sow the seed in a greenhouse or frame, and transplant them to the 
open ground as soon as about the size of a small lead pencil. This 
can be done faster than the rows sown in the open ground can be 
thinned. The usual plan, on the other hand, is to prepare the land 
as early as possible, and sow the seed in rows 15 or 16 inches apart, 
about the middle of February, and thin to 3 inches between plants. 
A mellow, sandy soil is best for onions, or a moist black soil. For 
green onions to use in early spring the best sets are those of the 
Pearl or the Queen. Onions need a rich soil, and no good crop can 
be expected without heavy fertilization. 

We have said that it is best to plant sets in the fall. If we were 
sure of good growing weather at this time it would be as well to sow 
the seeds early in September. But we are so apt to have dry weather 
at this time that the seeds will fail to get size enough to carry the 
plants safely through the winter. But we can sow the seeds thickly 
in a well-prepared cold frame in January and carry the plants 
through till late February, when they can be hardened off and set 
out in the open ground, and be little if any later than the sets 
planted in the fall. 

When sets are planted in the fall, the ground should be well pre- 
pared and rows run out so that the furrows can be well fertilized and 
the soil bedded over the rows (about 16 inches apart) in slight ridges 
above the general surface. The top of the ridge is then flattened 
somewhat and furrows made in them so that the sets can be planted 
rather deeply in the beds, and well covered. This will place 
them a little above the general surface and yet have them deep 
enough to be protected from the cold. When the bulbs begin to 
form, the earth should be scraped away from the bulbs so that they 
will form on the surface, which could not be so well done if they 
were planted in furrows on the level ground. The ridges also pro- 
tect from excess of wet in winter. We plant the sets but a couple of 
inches apart, and begin thinning for use in early spring, so that the 
last have four inches. 

For fall planting there is no better sort than the Pearl, which 
seems to be an improvement in size over the Queen. For sowing in 
the spring, if the seeds are sown under glass and transplanted, the 
Prizetaker is the best for a ripe crop, But they will not keep well, 
and must be used or sold early. For the general crop to be sown in 
the open ground in February, we have found none better than the 
Southport White Globe, either for family use or for market. The 
Giant Rocca, White Pompeii, and others of the Italian class, are 
rapid growers and fine croppers, but none of them will keep well for 
winter use. For a good keeping red onion, the best we have tried 
is the New Opal. It is the most solid and best keeping onion we 
have ever grown. The Bermuda onions, white and pink, are early 
ones, but must be used at once, as they will not keep. 
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Constant and clean, but shallow culture is what the onion requires. 
The plant will not tolerate any weeds, and it has grown into a pro- 
verb that the cultivation must be " as clean as an onion bed." 

Parsley. 

Parsley is used in all well-regulated households, but the quantity 
needed is not usually large, and but little room is required for it. 
For winter use we sow in the cold frames in September, and it can 
be had in good shape all through the winter. Another sowing 
should be made in March in the open ground to take the place of 
this in the frames, which will run to seed as soon as the weather gets 
warm, and we usually pull it out of the way when we want the 
frames for the tomato plants. The Double or Moss Curled is the 
only variety to sow.    Sow quite thickly in rows 8 or 10 inches apart. 

Parsnip. 

The Parsnip is not as much grown in the South as it should be. 
It is of no value to our market gardeners for shipping North since 
it is a winter vegetable that can be as well grown there as here, or 
better, and it is only occasionally in very hard winters, when the 
ground is too hard frozen North to get the roots out, that a price 
sufficient to pay for shipping could be had. But for home use from 
Christmas to February, when they will begin to grow again with us, 
the parsnip will prove a most acceptable vegetable on our tables. 

The main trouble has been that we have followed too closely the 
practice in northern gardens with this and with the salsif}% and 
have sown the parsnip too early in the spring. The result is that 
the plants get stunted at midsummer, and some of them will run to 
seed and spoil the roots. Parsnips should be sown here after some 
early crop like peas has come off. If the soil needs any further ma- 
nuring do not use stable manure, as it will tend to make the roots 
forked, but sow some good complete fertilizer in the furrows (about 
18 inches apart) and bed on that, and then flatten down the ridges 
and sow the seed. Parsnip seed are light and cannot push through 
a heavy cover. They cannot be sown with any regularity by any 
of the garden seed drills that we have tried. The best plan for small 
gardens is to drop a small pinch of seed in a place about four inches 
apart in the furrow, and thin them, when strong enough, to one plant 
in a place. It is much easier to thin out these bunches than a con- 
tinuous row. We practice the same plan with beets, carrots, and 
salsify. Any time in May is early enough for the sowing, and they 
may be sown up to the last of June. Being perfectly hardy, there 
is no need to lift the roots in winter, but dig them as needed for the 
table. They get their full flavor only after frost has checked their 
growth, and when they begin to grow again they rapidly lose 
sweetness. They are cooked by stewing or by slicing and frying. 
The best variety is the Hollow Crowned. 



312 N. C. AGRICULTURAL EXPERIMENT STATION.    1896. 

Peas. 

By peas we do not mean our southern field or cowpeas, but the 
English pea. The name pea as applied to our southern peas is a 
misnomer, for they are not peas at all, but beans. 

EARLY VARIETIES.—The pea is of universal use as a table vegetable, 
and is among the most important of the early crops grown by our 
market gardeners for the northern markets. But the truckers do 
not grow the varieties we want in our home gardens. They grow 
the sorts that are the earliest and which give their whole crop at 
once, while we in the home garden want better flavored sorts, as 
early as we can get them, and we want sorts that will continue lon- 
ger in bearing. Fortunately we now have varieties of high quality 
that are almost as early as the extra early and flavorless little ones 
used by the truckers for early shipment. 

Peas do not need heavy applications of nitrogenous manures, and 
our garden soils that have been manured for years are generally 
rich enough for them without special manuring. We have found 
that a top dressing of land plaster while in the young growth is of 
great advantage to them, as it is to beans and other leguminous crops. 

The old practice in gardens was to sow the peas in double rows 
about 6 inches apart, and place a row of brush along between the 
rows for the peas to climb on. But we have found it best to sow in 
single rows three to four feet apart, according to the height of the 
variety, and to provide the galvanized wire netting attached to stakes 
for them to ran on. This wire netting can be had from one foot 
wide, which will do for the more dwarf sorts, to any width for the 
taller ones and the climbing beans. While some follow the practice 
of the truckers, and let the dwarf sorts tumble as they please on the 
ground, we have found it always better and neater to furnish some 
support. The galvanized wire netting can be had so cheap that 
even a farmer cannot afford to cut brush out of the woods if his time 
is worth anything. If rolled up and put away at the close of the 
season the netting will last twenty years or more. 

In planting the earliest sorts, we simply sow them thickly along 
the furrows and cover deeply. Four to six inches of cover will make 
the plants last longer in dry weather. As hot weather comes so 
soon here, we usually make but one sowing of peas in spring, but 
we make a succession by sowing at the same time several varieties, 
which come into use in succession, so as to prolong the season some- 
what. The tall Marrofats sown in early December or in November 
will follow after the earliest peas sown in January or February. We 
make one general sowing in February, using several sorts, from the 
earliest to the latest, and by the time they are all gone we have so 
many other vegetables that we do not greatly miss the peas. The 
wire netting can be about 3 feet wide. 

For the earliest we use the Alpha, which is a wrinkled pea of fine 
quality, and almost as early as the little extra early pea which the 
truckers use, and vastly better.    To follow this we plant at same 
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time the Premium Gem, a fine dwarf sort, Horsford's Market Gar- 
den, Yorkshire Hero and the Blue Imperial. There is a little dwarf 
sort called the American Wonder which has the merit of earliness, 
but it is so very dwarfed that it is of little use for cropping. The 
Blackeye Marrowfat is the kind usually sown by truckers in the 
late fall for the late crop, and it is worth growing in the private gar- 
den, but takes a good support as it is a tall pea. The Champion of 
England is a pea of the finest quality, which is also a very tall 
grower, but it has been so unproductive here that we do not grow it 
any longer. Those we have named above will usually suffice for 
most families. A variety of same height and season as the Premium 
Gem, called the Chelsea, promises to supersede the Gem, as it is more 
productive. 

LATE FALL VARIETIES.—Most of our private gardeners content 
themselves with the early spring crop of English peas, but the fall crop 
is fully as certain and as easily grown. Northward the fall crop is 
very uncertain on account of mildew, but we have never had a pea 
to mildew here. In fact, mildew of all sorts seems less prevalent in 
the South than northward. For the fall crop we use land where 
some early crop has been removed, and sow Yorkshire Hero about 
the middle of August or a little earlier, and Premium Gem up to 
the first of September. The seed should be sown in deep furrows, 
and covered but lightly, the earth being pulled to them as they 
grow till level, so as to get the roots deep in the ground to resist the 
autumn drought. These will bear till hard frosts. The furrows 
should be 3J feet apart for the tall late kinds, and 2 feet for the 
bush sorts. 

Peppers. 

Peppers are started under glass, and afterwards grown in the same 
manner as the Egg Plant. The large sorts that are used for stuffing 
and pickling need a little more room than the more dwarf sorts, and 
should be set three feet apart in strong land. The old Bull Nose is 
as good as any for this purpose. For seasoning purposes a plant or 
two of the Red Cluster will be sufficient to supply a large family 
with pepper-sauce. 

Potatoes (Irish). 

The early potato crop is one of the most important to our eastern 
market gardeners, who produce this crop in the highest perfection. 
But in private gardens, where it is sometimes desirable to have a 
few for early use, the crop is seldom encouraging. This want of 
success with the Irish potato among private gardeners is due, we 
think, to two causes. The home gardener manures his soil every 
year with stable manure, and in this way gets in the land an excess 
of nitrogenous matter. The result is that he gets a great growth of 
vines and but few and small tubers. He has not enough phosphoric 
acid and potash to balance the nitrogen, and potash is essential to 
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the formation of starch in the plant, of which the potato so largely 
consists. Then, too, the presence of the stable manure encourages 
the growth of the scab fungus, which spoils the appearance of the 
crop. We never use a fresh application of stable manure on land to 
be planted in Irish potatoes. On the farm the potato should not 
occupy the home garden, but should have a place among the field 
crops. There is no doubt that the culture of the potato at different 
seasons can be made a profitable crop in almost all parts of the state, 
particularly in the mountain country. Therefore in treating of its 
culture we will not confine our remarks entirely to the garden cul- 
ture of the crop. 

The second reason why our home gardeners so often fail with the 
early crop of potatoes is that they so persistently select the northern 
seed potatoes for planting. Our truckers in the eastern part of the 
state are wiser, for they will not plant the northern seed if the home- 
grown second-crop seed can be had. But in sections out of the 
trucking region our people still think that they must have northern 
seed. The dealers in Raleigh and other towns of course cater to the 
demand and sell only the northern seed, but if private gardeners 
could only be convinced that the second-crop seed from the eastern 
part of the state will give them better results and demand them, the 
dealers will soon supply them. 

The difference is that the potatoes from the North are so long out 
of the ground that they get to sprouting in the cellar before they are 
shipped South. These sprouts are rubbed off, and by the time we 
get them they are starting other sprouts from lateral eyes, all of 
which are using up the store of food for the plant, and when planted 
they throw up a bunch of shoots instead of the strong terminal shoot 
from an unsprouted potato. The second crop, grown in the South 
in the fall from seed of the early crop of the same season, are dug in 
December, and are out of the ground so short a time before we plant 
the early crop that they do not begin to sprout till planted, and in- 
deed can be kept unsprouted in the cellar till June. They grow 
with the strong growth of the terminal bud, and have an unex- 
hausted store of food to draw upon. The result is a stronger growth 
and better crop. If our readers have not grown the second crop for 
themselves, we advise them to send to the dealers in Newbern, Kin- 
ston, Goldsboro, etc., and get the second-crop seed potatoes rather 
than to use the northern seed. 

Potatoes are one of the first crops to go in the open ground in the 
spring. From Raleigh eastward they should be planted by the end 
of February, if possible to get the land dry enough. In the sandy 
sections they can be planted any time in February, and anywhere 
east of the Blue Ridge in early March. On the high mountain 
plateaus the crop should go in the ground in April. 

As we have remarked, the potato requires large supplies of potash. 
A good potato fertilizer should have at least ten per cent, of actual 
potash.    Few of the mixtures sold have this much.    It is therefore 
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better to make our own mixture. Wood ashes, while a good source 
of potash, are thought by good authorities to encourage the scab fun- 
gus, and are therefore avoided. The best form in which to get the pot- 
ash needed by this crop is the muriate or sulphate of potash. We 
would suggest as a good formula for garden use for the potato the 
following to make a ton : 

Nitrate of soda  200 lbs. 
Cotton-seed meal  500 lbs. 
Acid phosphate  900 lbs. 
Muriate of potash  400 lbs. 

This can be used as liberally as necessary to the fertility of the 
land. Our eastern truckers use a ton per acre of a similar mixture 
with profit, and if our farmers wish to make large crops of potatoes 
they must be liberal with the fertilizers. The fertilizer is to be scat- 
tered along the furrows, which should be, for horse culture, about 
two and a half feet apart. Bed furrows on this, and then with a 
small plow open the beds for planting. 

For planting, the potatoes should be cut to two or three eyes, and 
dropped about 12 to 15 inches in the furrow. If there is any scab 
in the seed, it will be a good practice to roll the cut pieces in flowers 
of sulphur. It has been recommended to soak them for an hour or 
so in a solution of corrosive sublimate (1J ounces to 10 gallons), and 
this seems to be effective. But experiments have shown that the 
sulphur treatment is as effective, and the sublimate is such a poison 
that we prefer ordinarily not to recommend its use. 

Cover the potatoes by lapping two furrows over them, leaving a 
sharp ridge. The first working just before they come up will be 
harrowing down the ridges and making the surface level. This will 
destroy the young grass just starting. As soon as the plants can be 
seen along the rows, go over them crosswise with a light smoothing 
harrow, the teeth of which slant backwards. This will be better 
than any hoeing that you can give, and is much more expeditious. 
The subsequent culture should be with a cultivator, and finish with 
one plowing, throwing a furrow to the rows, and clean out the mid- 
dies with a sweep. Where potatoes are grown on a large scale, a 
digging machine saves much labor. The one commonly used by 
the Newbern truckers is called the " Boss," and is said to do very 
good work. There are several planting machines patented, but the 
experience of our largest truckers is that the negro with a mule and 
a one-horse plow can beat any potato planter yet invented. One of 
the largest Newbern growers told me that he has several planters for 
sale cheap to any one who wishes to try them. 

LATE POTATOES FOR TABLE USE.—Our markets in all the southern 
cities are still supplied mainly in the winter with northern potatoes. 
This should not be, for it is perfectly practicable to grow good late po- 
tatoes anywhere in the state. Particularly is this true of the high 
plateau region west of the Blue Ridge, where the finest of potatoes 
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can be grown in the same manner that they are grown North, if 
they will simply abandon the practice of growing only the early 
sorts. In that region the later sorts, like the Rural New Yorker 
No. 2, can be planted at the usual time and harvested late enough 
to keep well. East of the Blue Ridge, the best plan to get a late 
crop for table use (and this crop is entirely distinct from the second 
crop for seed, of which we will yet speak), will be to get from the 
eastern part of the state, in the spring, seed of the preceding year's 
second crop. Keep them in a dark cellar till they show signs of 
sprouting, and then remove them to full light and spread them out 
in the light, so that the sprouts will keep short, stout and green. 
The best place to plant them is a piece of land from which a crop 
of clover hay has been cut. Plow the stubble as soon as the hay 
has been cut, burying the sod deeply. Prepare the surface well 
and mark out the furrows as for the early crop. For this crop mnke 
a mixture of 1,600 lbs. of acid phosphate to 400 lbs. of muriate of 
potash to make a ton, and use fully 500 lbs. per acre in the furrows, 
well mixed with the soil. 

Plant the potatoes in July, as early in the month as possible. All 
subsequent cultivation should be perfectly level. The object at this 
season is to conserve the moisture in the land, while we hill early 
potatoes to keep the land warm. The Early Rose or the Peerless is 
good for this crop. 

THE SECOND CROP FOR SEED FOR THE NEXT YEAR.—This is one of 
the most important crops to the southern market gardener, for they are 
not only bestforhisown planting, but the merits of the second crop seed 
are becoming recognized in the North, and there is a growing de- 
mand for them for northern planting. This crop is grown from the 
early crop. As soon as the early crop is mature, the potatoes are 
taken up, and a small piece is cut from each so as just to break the 
skin. We find that those cut in this way are more certain to start 
to grow in time than if they are planted uncut. After cutting, we 
spread them in any convenient place and cover them deeply with 
pine straw or leaves. They are allowed to remain here in a single 
layer till they show signs ot sprouting. Then they are planted with- 
out any more cutting. In planting we run very deep furrows, and 
drop the potatoes, but cover them very lightly with rakes. We then 
send a man to tramp on them to pack the soil to them. Plant none 
that are not sprouting if you want an even stand. As they grow, 
the soil is worked to them till level, and the cultivation is perfectly 
level. We plant as they sprout till the middle of August. This 
crop will grow green till the frost cuts the tops down, and are then 
dug. Being an immature crop, they keep better than any that get 
perfectly ripe, and make the best of seed for the following spring 
and summer planting. 

For the early crop there are a number of varieties recommended, 
but our market gardeners stick mainly to the Houlto Early Rose. 
Bliss' Triumph is largely grown, and is early and productive.    Its 
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red skin .is somewhat against it, but there is a sport from it which 
has a white skin that is getting popular in the eastern part of the 
state. For the main crop in the mountain country, we recommend 
Rural New Yorker No. 2, Burbank, Peerless, Rochester, and Late 
Beauty of Hebron. Tne Early Beauty of Hebron is also a fine early 
sort.    The varieties of potatoes are almost without number. 

KEEPING IRISH POTATOES.—It is perfectly useless to attempt to 
keep on a large scale the early potatoes grown in the South, and 
they should be used as soon as dug. A plan, however, for saving 
the first crop on a small scale, as recommended to us, is the following: 

The first crop may be preserved until freezing weather sets in if 
the following directions are faithfully carried out: 

Dig the potatoes before sunrise and put them under a house that 
is two or three feet above ground with good ventilation under it. 
Do not put them in heaps, but place them carefully by hand so as 
not to touch each other. Let them rest on the ground. Do not put 
away those that are cut or bruised or diseased with scab. If there 
is good ventilation, and the ground under the house is dry, there 
will be no trouble until the weather gets cold enough for a freeze. 
If potatoes are exposed to the summer sun for even a short time 
before being put away they are very apt to rot. It is not practicable 
to preserve large quantities of potatoes in this way, but where the 
requisite conditions exist, enough for the use of an ordinary family 
may be kept until cold weather. 

The second crop grown from the first crop can be kept better than 
any potato grown North. The place to keep them is in a heap in 
the open ground, covered with pine straw and earth. If kept in a 
cellar it is hard to keep it cool enough. The Irish potato should be 
kept in winter at a temperature not over 40 to 45 degrees, and this 
is hard to do in a cellar here. So we prefer to keep them in hills. 
If placed in an outhouse, and covered with pine straw on cold nights, 
and never allowed to have a ray of light on them, they will keep 
well, and are easier to keep cool than in a cellar. 

When Irish potatoes are first put into a cellar in fall, they will go 
through a slight heating, and there will be a few decayed ones. A 
week or ten days after they are stored they should be sorted over 
and all damaged specimens taken out. Then in re-storing them, 
sprinkle air-slacked lime liberally through the whole pile, and this 
will usually prevent further decay, if the potatoes are kept dark and 
at a sufficiently low temperature—35 to 40 degrees, or not above 45 
degrees, is best for Irish potatoes in winter. Warmer than this, they 
will be apt to sprout. 

Potatoes (Sweet). 
Sweet Potatoes in the South are more a crop of the farm than the 

garden. Town gardens are usually too rich in nitrogenous matter 
to grow good crops of sweet potatoes. It is an error, however, to 
suppose that poor soil is necessary for the crop. Good sweet pota- 
toes can be grown on our richest garden soils if plentifully supplied 
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with phosphoric acid and potash. It is the excess of nitrogen in 
proportion to these constituents that makes the plants run to vines 
and make small roots. The tuberous roots of the sweet potato are 
the reservoirs in which the plant stores the surplus starch and sugar 
for the future use of the plant. Potash is essential to starch forma- 
tion, and if there is only enough potash in the soil to enable the 
plant to make the starch needed to build up its structure, there will 
be no surplus, and hence no large potatoes. A light soil is neces- 
sary for the best success with the sweet potato. They will grow on 
heavy land, but the crop will be of inferior quality. 

To get plants for setting for the early crop, we bed the small po- 
tatoes in sandy soil in a cold frame, placing them in a single layer 
and covering with an inch or two of the same sandy soil. The 
sashes are then put on and the frames kept close till the potatoes 
begin to sprout. After this, close attention must be given to airing 
the frame when the sun is shining, and watering them with tepid 
water as needed. This plan is far better than bedding in a manure- 
heated hot-bed. In the frame we seldom have the Black-shank 
fungus to any extent, while in a hot-bed the plants are sometimes 
swept off by it. The bedding should be clone the last of March, or 
even as early as the middle of the month. Nothing is gained by 
being too earty, for the plants should not go into the open ground 
till May, or until the soil is well warm. Too early planting makes 
no advance in the earliness of the crop as the plants get stunted, and 
are outstripped by those set later in warm soil. 

The best dressing for land that is to be planted in sweet potatoes 
is a broadcast coat of rotten leaves from a pine woods. Rake up the 
leaves and spread them thickly all over the ground and plow them 
under shallow. Sweet potatoes are one crop which needs shallow 
plowing, for we want a firm bottom for the tubers to form against, 
and to keep them from being long and stringy, a short, chunky po- 
tato being better for use or for market. The more trashy the land 
is with the piney wood litter the better, so long as it is not too 
trashy to get the plants to live well. Run out shallow furrows and 
scatter in them about 300 lbs. per acre of a mixture of 1,000 lbs. of 
acid phosphate, 600 lbs. of cotton-seed meal, and 400 lbs. of sulphate 
of potash, (high grade, 50 per cent, of actual potash). The muriate 
of potash and kainit on sweet potatoes affect the quantity of sugar, 
and for this reason for the sweeter varieties, sulphate of potash is to 
be preferred. The above mixture will make a ton, but smaller quan- 
tities can be mixed for the garden if necessary. If you are planting 
sweet potatoes in an old garden which has been highly manured for 
years, use only acid phosphate and sulphate of potash mixed—three 
parts of acid phosphate to one part of sulphate of potash—and you 
will be likely to get good potatoes on very rich soil. 

To set the plants we bed on the furrows containing the fertilizer, 
by throwing a furrow from each side with a small turning plow. 
The top of the ridge is chopped off and the plants are set 15 inches 
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apart in the ridge, the ridges being three feet apart. In drawing 
the plants from the bed we place them at once in buckets of water. 
The soil at planting should not be wet, but merely in good working 
condition. The plants being set dripping with water will puddle 
their own roots sufficiently, and no watering will be needed. Set 
the plants so that only the tip is above the surface Cultivation 
should be done with a cultivator, running close to the rows, and one 
hoeing. Finish with a cotton sweep, which will put soil enough to 
the rows. The practice, still common in some places, of pulling up 
high hills, is not only unnecessary, but is harmful, as it encourages 
the potatoes to grow long and crooked. A shallow ridge, as for an 
ordinary cotton row, and a firm bottom below will give the best 
crop of short and plump roots. 

The late crop for winter keeping, and for seed for the next year, 
is grown from cuttings of the vines of the first planting, set in July. 
For seed purposes the cuttings should not be set till August, so that 
the roots will be of small size. A small-sized sweet potato will 
always make a larger crop than a large one, as they give more plants 
to the square foot of bed. But for table use in winter, set the cut- 
tings in July. Prepare the land as for the first crop, and run out 
the furrows and mix the fertilizer well with the soil in the furrow. 
Make cuttings of the tips of the vines about two feet long. Lay 
them along the furrow, with the cut ends in the furrow and the tops 
in a row along the earth thrown out from the furrow, and about 12 
to 15 inches apart. Now turn another furrow on them, and let a 
man walk along on this furrow-slice to press the soil to them. If 
done when the soil is moist, nearly every one will grow. This 
method is the most rapid we know of. In small gardens, the cut- 
tings may be set with a garden trowel, and the soil packed to them 
by hand. 

VARIETIES OF SWEET POTATOES.—The southern people do not like 
the dry and choky potatoes that are popular at the North. They 
like the soft and sugary yams. One potato of recent introduction, 
known as the vineless yam, seems to be a compromise between the 
two, and to our taste is about the best of sweet potatoes. It is fully 
as handsome as the yellow potatoes grown for the northern markets, 
and has a soft texture that will recommend it to the southern palate. 
The popular potato here is what is known popularly as the "Bay- 
dus," a corruption of Barbadoes. There are two varieties, the yel- 
low and white fleshed. Both are fine potatoes, but are very hard to 
get pure, as most of the stocks are badly mixed. Southern Queen 
or Hayman is a productive sort, and has improved greatly in qual- 
ity since its introduction. For the home garden we should plant 
none but the Vineless, as its bush habit makes it better for small 
grounds, and it will do better in rich soil than most of the other 
sorts. 

KEEPING SWEET POTATOES.—Sweet potatoes can be dug for table 
use as soon as large enough to eat, but they do not attain their full 
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sweetness till after they are fully ripe and have been stored for some 
time. This is particularly true of our southern yams, which do not 
get their full sweetness till in the winter. The potatoes grown from 
the early spring plants should be used during the fall, as the}' do 
not keep so well in winter as the ones grown from cuttings. The 
main crop for winter use should remain till the frost has nipped the 
vines. As soon as this occurs the vines must at once be removed, 
or they will generate a rot that will affect the roots. Dig the pota- 
toes on a dry, warm day, and handle them as gently as eggs. Do 
not put any that get cut or bruised in the pile that are to be stored 
for winter. If a dry cellar is at hand, they can be stored there, piled 
on a thick layer of pine-straw and covered with the same. Otherwise, 
store them under an open shed. First put down a thick layer of 
pine straw, perfectly dry. On this pile the potatoes in a conical 
heap, not more than 20 bushels in a pile. Handle them at all times 
with great care, so as not to bruise them. Cover the piles thickly 
with dry pine straw, and let them remain to sweat for some time. 
As the weather grows colder, cover the heaps with a thick layer of 
dry earth. The shelter above will keep the earth dry, and the dry 
earth will keep out a great deal more cold than if there ft as no shel- 
ter above. We have kept them in perfect condition in this way till 
June. For large crops it will be better to make a regular potato 
house, with walls having a dead air space and ventilators above. 
In this, the potatoes can be stored in crates, piled so that the air can 
circulate among them. A furnace and a flue running through the 
house should be provided to ward off unusual cold, for it is neces- 
sary to keep them at a temperature that will never go below 50 de- 
grees. In such a house, if the potatoes are dried off when first put 
in at a temperature of nearly 100 degrees for a day or so, the after- 
keeping will be in a great measure ensured. While thus kiln-dry- 
ing them, the ventilators should be kept open. But do not kiln-dry 
any potatoes that are to be used for seed purposes. 

Radishes. 

Radishes are among the earliest of spring vegetables, and are so 
quickly and easily grown that few families are without a few in the 
early spring. But there are few gardens in which the supply is kept 
up at the season when other vegetables are most scarce, in the win- 
ter. And yet in this climate there is nothing more easy than to 
have a supply of vegetables of the radish family from early fall to 
late spring. The radish is one of the vegetables which the posses- 
sion of a cold frame makes easy to grow all through the winter. 
We are writing this in the middle of February, and in our home 
garden we have had radishes to eat since the last week in January 
from the cold frame, merely from the little trouble of sowing the 
seeds in the frame and keeping it protected at night and in frosty 
weather by the glass sashes. Rows should be 10 inches apart, and 
the seed sown thickly in the row and thinned out.    We begin to 
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sow radishes with the Rose Colored Chinese in September in the 
open ground, and by the time these are getting tasteless the little 
French Breakfast Radish is ready in the frames, and a second sow- 
ing of these is made in February in any vacant space that we get in 
the frame by using the lettuce. The first sowing in the frames is 
made any time in December and up to January. Then we make 
our first sowing in the open ground early in March, using at that 
time the Long Scarlet Short Top. This brings us as late as we want 
radishes. Of course, the soil in the frames is kept as rich as it can 
be made, for the crispness and flavor of a radish depends upon the 
rapidity with which it is grown. We always sow in rows, even in 
the frame, so that they can be cultivated. The first sowing in the 
open ground is usually made in the same row with our early beets. 
The radishes come up quickly and mark the rows, and to some ex- 
tent protect the beets from the frost, and are all pulled out by the 
time the beets want all the room. In small town gardens this 
economy of space is an important matter. 

Rhubarb, or Pie Plant. 

This is a vegetable rarely seen in southern gardens. Why this is 
so it is hard to say, for there is nothing that is more acceptable in 
early spring for stewing to take the place of the dried fruits of win- 
ter, as a sort of acid fruit dish, or for the making of pies and tarts. 
Rhubarb needs a deep and very fertile soil, and it is useless to ex- 
pect to grow it in a thin, dry soil. Not that it needs a wet soil by 
any means, but a soil retentive of moisture and rather inclined to 
clay; though good rhubarb can be grown in quite a sandy soil if it 
be well manured. No amount of fertilizer we have ever tried will 
take the place of stable manure with this plant. The organic mat- 
ter in the manure making the soil more retentive of moisture, makes 
it indispensable when large and succulent stalks are desired. As it 
is only the leaf stalks that are eaten, the quality depends upon the 
size and succulence which these are made to attain. 

Rhubarb is commonly grown by the division of the roots, care 
being taken that each piece has a good bud. The roots can be 
bought from nurserymen or grown from seed. The seed should be 
sown in beds 8 or 10 inches apart in the open ground in early spring, 
and kept carefully cultivated during the summer. They can be 
transplanted, after top has died down any time before Christmas, in 
the fall to their permanent quarters, or given more room for another 
year's growth before the final transplanting. The plants should be 
3 feet apart each way. Myatt's Linnseus is the finest, while Victoria 
is the largest stalk, but coarser and not so tender as the other. 

Salsify, or Oyster Plant. 

This is one of the hardy winter vegetables that is not cultivated 
as commonly in the South as it should be.    This has been largely 
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caused by ignorance of the proper treatment of the plant. The books 
on gardening, being mainly written by northern men, have natur- 
ally give directions for culture that suited the climate to which they 
have been accustomed. We are told to sow the seed of salsify and 
parsnips in the earliest spring, as soon as the land is dry enough to 
work. This may do in the shorter season at the North, but from 
Virginia southward it is doubtless a mistake to sow the seeds of 
either of these vegetables early in the spring, for there is certain to 
come a time about midsummer when their growth is checked, and 
if they do not run to seed the roots become tough and stringy. In 
this latitude and climate the middle of July is early enough for the 
salsify. At this time we usually have plenty of rain, and the plants 
grow off without any check. At best they do not grow fast till the 
cool weather of autumn comes, and here, with slight intermission in 
the coldest weather, will grow all winter. The old variety of salsify 
has been entirely superseded by the kind called Sandwich Island. 
The seed should be sown in rows about 16 inches apart, quite thickly, 
and then thinned to about two inches in the rows, for this will give 
all the room needed by the slim roots. 

Spinach. 

While Spinach is grown very largely by our market gardeners in 
the eastern part of the state, it is seldom seen in the home gardens. 
Here the reliance for winter and spring greens is entirely upon the 
coarse Collard and the tops of turnips. With an abundance of 
spinach the winter garden is helped wonderfully. The cultivation 
is of the simplest kind. We make the first sowing about the last of 
August, and another about the middle of September. The seed are 
sown quite thickly in rows about 16 inches apart and never thinned, 
as this is done in cutting the crop in winter. The best kind to sow 
is the Norfolk Savoy.Leaved. A spring sowing may be made also, 
if done very early in February or March, but it lasts a very short 
time, running to seed with the first hot weather. Light, warm soil 
and heavy manuring are needed for a good spinach crop. On the 
approach of winter it is well to mulch the ground between the rows 
with rough manure, for the plant, though perfectly hardy, will grow 
better for the keeping of the frost out of the ground. There is another 
plant known as New Zealand Spinach, but of entirely different bo- 
tanical relationship. This is grown only in hot weather. The seeds 
are sown in the spring, and the plants transplanted to hills fully 
four feet apart. They will cover the entire space. The leaves are 
used as the common spinach, but coming at a time when there is 
usually an abundance of garden vegetables, this plant has never 
become popular. 

Squashes. 

The only squashes worthy of growing in a southern garden, are 
the early summer bush sorts.    The winter squashes, so popular at the 
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North, are of little use here and are not needed, as our sweet pota- 
toes fill the place they occupy North far better than the squash does 
at the North. In a climate where we can grow the sweet potato, 
and keep them for ten months in the year, there is no need for the 
winter squash, as every dish that can be made from the squash can 
be made better from the sweet potato. Summer squashes occupy a 
different place, and are acceptable. Their culture is as simple as 
that of the cucumber, and the enemies to be guarded against are the 
same. We prefer to place a shovelful of rich compost in the hills 
and make them four to five feet apart. Put in plenty of seed, so 
that if the bugs destroy any before you get some bone-dust scattered 
over them, you will have enough left. Two plants in a hill are suf- 
ficient, and if four feet apart each way, for bush varieties, one plant 
is enough. For running sorts, plant five feet each way. We grow 
the White-bush Pattypan and the Yellow Summer Crookneck, both 
bush varieties.    The Marblehead is a good winter squash. 

Tomatoes. 
This is one of the most important crops of the home garden, and 

one that the gardener always takes pride in having early and late. 
There is much more difficulty in keeping up a regular supply of to- 
matoes during the summer in this latitude than further north, and 
it is necessary to keep up a constant succession by repeated sowings. 
For the earliest crop the seeds should be sown in boxes in late Jan- 
uary. If there is a greenhouse, this is of course the place for the 
start; but if not, then boxes can be placed in a sunny window of a 
well-warmed room. We use little boxes three inches deep. These 
can be made by cutting soap boxes or starch boxes into two flats. 
Fill with light rich soil and sow the seeds thickly. As soon as they 
are large enough to handle, transplant into other boxes, or into small 
flower pots, and keep moderately warm and close to the light so that 
they will not draw up tall. If inclined to do so, piuch out the top 
bud and let them branch. By the latter part of February they can 
be set four inches apart in the cold frames and covered with the 
glass. When in the cold frames, the plants should have all the air 
possible in sunny weather and be closed at night, and in dull cold 
days. The effort must be to gradually harden them to the outer 
air and keep them short and stout. They can be lifted for the final 
transplanting (which should be in rows 4 feet apart, and the plants 
set 3 feet apart) to the open ground with a mass of earth that will 
ensure their living. This final transplanting should be done as soon 
as there is a fair chance of their escaping frost. Here this can be 
done the middle of April, and in the more elevated parts of the state 
early in May. The earlier they can be set out and live, the earlier 
the fruit will be ripe. We have had ripe tomatoes in our garden 
here in Raleigh the last week in May by this treatment. If a light 
frost is in prospect after they have been set out, we go over the 
plants and bend them carefully to the earth and cover them with a 
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shovelful or two of the mellow soil. This will keep them secure, and 
they can be uncovered when the cold has passed. In the warm 
March of 1894 we set our early plants out the 17th of the month. 
On the morning of the 26th, we had the mercury down to 21 degrees 
above zero, but we lost none of our plants. Being warned by the 
weather bureau that frost was coming, we bent the plants down the 
evening before and placed a wisp of hay over each plant, and 
mounded the soil over all. There they remained for two days, and 
when uncovered were all right, and we had the first tomatoes in the 
neighborhood. 

For a succession crop, seed should be sown for plants late in May 
in the open ground, and again the latter part of June. Plant thickly 
and thin out 2 or 3 inches apart, to be transplanted as for the early 
crop. This last sowing will in some seasons give ripe fruit in Sep- 
tember and October, but we sow it mainly to get an abundance of 
well-grown green tomatoes just as the killing frost comes. We take 
these tomatoes as soon as the frost touches the plants, and wrap each 
fruit in paper and pack them in a box and place in a cool place in 
the house, where they will not freeze. A few are taken out from time 
to time and put in a warm place where they soon ripen. We thus 
keep up the supply of tomatoes for slicing till the middle of January. 

VARIETIES OP TOMATOES —The varieties of tomatoes offered in the 
seed catalogues are now so numerous that an amateur is sometimes 
puzzled as to which to select. We do not propose here to give a cat- 
alogue list, but to suggest a few that will give all the variety needed. 
For the earliest, we have found none that can excel the Early Ruby, 
but we do not want many of them as they are irregular in shape 
and of inferior quality, but a few are desirable to start the season. 
For a stand-by in tomatoes we have found none better than Living- 
ston's Beauty. Crimson Cushion is good, and for those who fancy 
a monster in size, the Ponderosa is a good one. But it is rough and 
ripens badly around the stem. In quality for slicing raw, it is hard 
to beat. But it is a short cropper, and does not last long enough. 
For a yellow tomato the Lemon Blush is the best we have ever tried. 
The pear and plum-shaped tomatoes are useful for pickling, and are 
more resistant to the influence of the Southern Blight than the large 
ones. If we could get a large tomato with the productive character 
and robustness of the pear-shaped tomato we would desire nothing 
further. 

SOUTHERN TOMATO BLIGHT.—This disease attacks not only the to- 
mato, but the Irish potato and the watermelon. It is caused by minute 
organisms or bacteria that infest the tissues of the plant, and finally 
show their effect in what seems to be a sudden collapse of the whole 
plant. It is the great drawback to the cultivation of tomatoes here. 
Some have recommended the liming of the land before the crop, but 
this has not been proved effective. We propose the coming season 
to try the effect of an application of sulphur on the land, or possibly 
some other plan, and hope to find some preventive. 
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Turnips. 

The turnip as a rule has no place in the home garden. Its place 
is in the field. But there are early-maturing sorts that can well be 
grown in small quantities in the garden. The Extra Early Milan 
matures almost as quickly as a radish, and should be sown merely 
for table use as it soon becomes pithy and worthless. But in the 
young state it is a very sweet and desirable turnip. It can be sown 
later than any other. We have made a good crop sown as late as 
the last week in September. In fact turnips in this climate are 
usually sown too early. As an experiment we once sowed 16 varie- 
ties of turnips the third week in September, and made a fair crop 
from all, and they wintered even better than those sown earlier. 
For any turnip except the Rutabaga class we think that the first of 
September is early enough. Turnips should always be sown thickly 
in rows 2 feet apart and cultivated, and not sown broadcast, as some 
do. They should be thinned out to 4 inches apart in order to ensure 
a good stand. We can usually get better crops of variety turnips on 
soil of only moderate fertility heavily manured than from rich soil 
with less manure. They seem inclined to run more to tops in the 
old-manured soil. 



Pests of Vegetable Crops and Their 
Treatment. 

BY GERALD MCCARTHY, BOTANIST AND ENTOMOLOGIST. 

Introductory. 

All our cultivated vegetable crops are more or less subject to de- 
structive insect and fungus parasites, and each new year sees addi- 
tions to the already large number of pests of the garden. Formerly 
when methods of transportation were less perfect, each locality 
usually had only its native pests to deal with, and these always had 
their own enemies which served to hold them in reasonable subjec- 
tion. But, unfortunately, commerce has brought us, with other 
things, the pests of all countries having a climate similar to ours, 
and these new pests, haviug left their natural enemies behind them, 
are here able to increase with alarming rapidity unless checked by 
devices of human invention. This is the reason why old-time 
methods of gardening are in some cases no longer successful. On 
the following pages we have given formulas for preparing the more 
successful and proper remedies for the pests mentioned under the 
several heads. Formulas 1 to 4 are fungicides, for use against fun- 
gus parasites only. The remainder, except the last two, are insecti- 
cides only. In many cases wTe can combine a fungicide with an in- 
secticide, such as Nos. 4 and 7. But in dealing with vegetables 
which are to be used for food, often in an immature state, the use of 
arsenic in any form is dangerous. But upon the Irish potato, and 
all vegetables of which the root or the below-ground part only is 
eaten, there is no harm in the use of arsenites. The use of these, 
indeed, is the only way of successfully combatting the Irish potato 
beetles. No fear need be entertained that the other formulas (i. e., 
all except Nos. 7 and 8) are poisonous or hurtful in the quantities 
indicated. We prefer for use in the vegetable garden formula No. 1. 
It contains the least quantity of copper sulphate, is easy to prepare 
and to apply, and does not spot or discolor the vegetables. 

Apparatus for Applying the Remedies. 

We give below a few cuts of apparatus suitable for applying the 
different formulas given in this bulletin. Fig. 1 represents the 
knapsack sprayer, which is the most convenient form for gardens of 
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acre or more.    There are various makes on the market at from 
.10.00 to $14.00.    The material of such a sprayer should be brass and 

Fig. 1.—Knapsack Sprayer. Fig. 2.—Bucket Sprayer. 

-5 
.*- 

Fig. 4.—Atomizer for liquids. 

Excelsior Powder Duster or Dry Spiagei copper oniy—no iron or tin. Fig. 
2 shows a useful and efficient 
sprayer for small gardens. The 
pump and hose without bucket is 
sold for $4 00. Fig. 3 shows a 
powder-bellows for applying dry 
powders, such as formulas 8 and 9. 
This is, however, very tiresome to 
the arms. It costs $3.00. Fig. 4 

$ shows a small atomizer for apply- 
ing clear liquids, and can be used 
for formulas 1, 2, 5 and 6. It is 
too small except for a few plants. 
The cost is $1.50. Fig. 5 is a form 
of powder gun which works by a 

rotary fan and gives very good satisfaction for fine dry powders. It 
costs about $5.00.    It is largely used by cotton growers. 

Fig. 5.—Powder gun. 
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For applying powders, a can or a long-handled sauce-pan, with 
the bottom finely perforated, will give very good results, and is all 
that is needed for a home garden. For liquids in the home garden 
we recommend especially Fig. 2. But an ordinary galvanized iron 
or copper watering-can with a fine rose will do. The copper liquids 
would soon destroy ordinary tin vessels, unless carefully washed 
after the application is finished. 

Finally, we must emphasize the fact that all these remedies, as 
regards fungous parasites, are preventive—not curative. No diseased 
leaf or stem can be made healthy again. Therefore the remedies 
must be applied before the disease becomes bad, or they will do little 
good. Cleanness in the garden is of very great importance. Gather 
up and burn all diseased vines, roots and trash, as these, if left alone, 
will harbor the parasites and carry them to new crops. When you 
spray or powder the plants do thorough work, and put the remed}' 
on the side of the leaves where the parasites are found. 

Formulas. 

NO.   1.—AMMONIACAL COPPER  CARBONATE. 

Copper carbonate        1 ounce. 
Strongest ammonia water (26° Beaume) sufficient to make a 

saturated solution. 
Water .   10 gallons. 

The copper carbonate is best dissolved in large bottles, where it 
will keep. Strain and dilute with water as required. Use, same as 
Bordeaux mixture. Use strong ammonia and only so much as will 
leave a little undissolved carbonate in bottle. 

No. 2.—Potassium sulphide (liver of sulphur)     1 pound. 
Water   10 gallons. 

Directions: Dissolve the liver of sulphur in the water. It is then 
ready to use, and should be used at once. 

NO.   3.—CORROSIVE   SUBLIMATE. 

Corrosive sublimate    \\ ounces. 
Water (hot) .  10 gallons. 

Dissolve the sublimate in the water and use. 

NO.   4.—BORDEAUX  MIXTURE. 

Copper sulphate _     1 pound. 
Quicklime       1 pound. 
Water    10 gallons. 

Pulverize the copper sulphate and then dissolve in warm water. 
Slake the lime in a sufficient amount of water. Then mix the two. 
It is then ready for use, but will not keep more than 24 hours. It 
will adhere better if about one pint of molasses is added to the mix- 
ture.    For rots, moulds, mildews, and fungous diseases generally. 
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NO.   5.—KEROSENE  EMULSION. 

Bar soap..   \ pound. 
Boiling water _ ..  1 gallon. 
Kerosene 2 gallons. 

Directions: Dissolve the soap in the water, add the kerosene, and 
pass through a spraying pump 2 or 3 times. In making up a small 
quantity, a tin egg churn may be used. Dilute before using by 
adding 15 parts of water to 1 part of the mixture. 

NOTE.—The kerosene emulsion must be thoroughly made or it will 
burn the plants. 

NO.   6.—TOBACCO  DECOCTION. 

Tobacco dust, or powdered leaves     3 pounds. 
Water _  10 gallons. 

Directions: Boil the tobacco in water for 1 hour, or steep in boil- 
ing water over night. Replace the evaporated water and use with- 
out further dilution. A teaspoonful of crude carbolic acid per gal- 
lon of water will greatly increase the efficacy of this decoction. It 
will not injure the foliage of the most tender plant. 

NO.   7.—PARIS  GREEN  (WETJ. 

Paris green         1 ounce. 
Water or Bordeaux mixture  10 gallons. 

Directions: Mix, and it is ready for use as soon as mixed. 

NO.   8.—PARIS  GREEN  (DRY). 

Paris green  _ •     1 pound. 
Air-slaked lime or gypsum  50 pounds. 

Directions: Mix well, and use dry. 

NO.   9.—CARBOLIZED  LIME. 

Air-slaked lime.   30 pounds. 
Crude carbolic acid     1 quart. 

Directions: Mix well and use as a powder. 

NO.   10.—ARSENIC  BAIT. 

White arsenic     1 pound. 
(Or Paris green _  2 pounds. 
Sugar   1 pound. 
Wheat bran  25 pounds. 

Directions: Mix well; add enough water to make a sticky mass. 

NO.   11.—HELLEBORE. 

Fresh white hellebore _     3 ounces. 
Water (hot)    16 gallons. 

Directions: Apply without dilution. 
4 
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NO.   12.—CARBON  BISULPHIDE. 

Directions: Use pure, in a tight vessel or room, and handle care- 
fully away from fire or a light, as it is explosive.    For weevils. 

NO.   13.—RAT  POISON. 

White arsenic  1 ounce. 
Freshly toasted, cheese _ 1 pound. 

Directions: Sprinkle arsenic on toasted cheese; wrap whole in a 
thin paper bag and place where rats or mice can get at it. Renew 
bait with fresh material every evening until clear of rats. 

NO.   14.—MOLE  AND  MOUSE  POISON. 

Sweet corn or freshly roasted peanuts, ground to a coarse meal.- 1 pound. 
Paris green or white arsenic  1 ounce. 

Directions: Mix the meal and arsenic, and set where field mice 
can get it.    Drop into burrows of moles. 

PLANTS AND THEIR PARASITES. 

Asparagus.—Insect Parasites. (1) Beetle: black, with red chest, 
about i inch long. Lays eggs on )oung shoots, which the grubs 
gnaw at a later date. The mature insect feeds upon the "tops" in 
summer. 

Remedy : Cut beds clean and market, or destroy cuttings. Pull 
up all volunteer seedlings and unmarketable shoots until cutting 
season is over, then spray or dust plants with formulas 7 or 8. 

Fungous Parasites. None of any importance known in North 
Carolina. 

Bean.—Insect Parasites. (1) Cut worms: greasy, fat worms which 
hide in ground during the day and cut off young plants above 
ground during the night. (2) 12-spotted, green beetle, about J- inch 
long; riddles leaves with round holes (3) boll worm: eats into the 
nearly full-grown pod. 

Remedies: For (1), prepare ground a few days before sowing seed 
and place, at intervals of a yard, a teaspoonful of formula No. 9. 
After seeds are planted, pla3e teaspoonful of same every 3 feet along 
drill. Look out for the chickens, as this will poison them if they 
eat it. 

For (2), spray or dust plants with formulas 7 or 8. Hand-pick 
*the insects into shallow pans containing some water and a very little 
pure kerosene. 

For (3), hand-pick as above. 
Fungous Parasities. (1) Anthracnose or blight: attacks pods, pro- 

ducing discolored spots. (2) Leaf rust: causes leaves to become 
brown and withered. 

Remedies: Spray with formula No. 2 while plants are small. 
Later, use No. 1. Beware of planting diseased bean seeds, which are 
known by their yellowish color. 
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Beet.—Insect Parasites.    None of importance in North Carolina. 
Fungous Parasites. (1) Leaf rust or shot-hole: causes small red 

spots in leaves, which soon fall away. (2) Scab: causes the upper 
part of beet root to become rough or scabby; it is the same disease 
as potato scab. 

Remedies: For (1), spray with formulas 1 or 4. For (2), no remedy. 
Do not plant beets in soil which has produced scabby potatoes. 

Cabbage.—Insect Parasites. (1) Flea beetle or uFly": attacks 
seedlings in seed-bed and recently transplanted plants. (2) Root- 
maggot: bores into the root of newly-set plants, causing plant to 
turn yellow and wither. (3) Cut worms: cut off newly-set plants. 
(4) Caterpillars: the green and striped worms, so well-known. They 
eat the leaves and forming heads. (5) Aphides or plant lice. Green 
or brown lice, which often completely cover the leaves. They suck 
the sap of the plant. (6) Terrapin bug. Red and yellow-colored. 
Suck sap of leaves. 

Remedies: For (1), dust seedlings and newly-set plants with for- 
mula No. 9. For (2), when plant is set, place around each a circle 
or square of tarred paper 4 inches in diameter with a hole in center 
just large enough to admit the stem. Cut once from edge to center 
to admit the stem. Or spray the plants copiously once a week with 
formula No. 6, or dust with formula No. 9. Formula No. 6 is spe- 
cially recommended. For (3), apply a teaspoonful of formula No. 
10 near each plant. Begin a week before plants are set out and 
place bait every 3 feet in drill. For (4), apply formulas 6, 7, 8 or 9 
while plants are small. Later, use No. 11. For (5), apply formula 
No. 6. For (6), hand-pick into shallow pans containing water and 
kerosene. Look for and destroy the white, black banded eggs on 
the leaves.    These resemble a number of small kegs set on end. 

Fungous Parasites. (1) Mildew or blight: causes leaves to mold 
and stem to rot. (2) Root-knot or club-toot: causes the root to swell 
into shape of a club and the plant to cease growing. 

Remedies: For (1), plant only very early or very late varieties. 
Give plenty of moisture. Spray with formula No. 4 while plants are 
small, and with No. 1 later. Cabbage cannot stand our hot, dry 
weather of summer. The variety called " Green glazed " does better 
than most others, but none are reliable. For (2), treatment must be 
preventive,—rotate crop. Use lime freely in preparing seed-bed 
and also in drill or row. 

Cauliflower, collard, kale, mustard and turnips have the same in- 
sect and fungous parasites as cabbage, and the treatment must be 
similar. 

Carrot.—The carrot is practically free from parasites Occa- 
sionally uut worms destroy a few plants. Treat these as recom- 
mended under cabbage. A large, yellow, black-banded caterpillar 
(Papilio asterias) sometimes attacks the leaves.    Hand pick these. 

Collard.—Parasites same as those of cabbage. 
Celery.—Insect Parasites.    (1) Caterpillar, same as that  which 
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attacks carrot. (2) Negro bug: a very small, glossy, black bug, 
more often found on blackberry and raspberry fruit. (3) Aphides 
or plant lice. (See under cabbage.) (4) Crown maggot (Tripeta 
fratria): a small, whitish, sharp-headed and blunt-tailed maggot, 
which bores into the crown. (5) Red spider: a very small red mite, 
which spins its web on underside of leaves. 

Remedies: For (1), hand-pick. For (2), apply in early morning 
formulas No. 6 or 9. For (3), formulas No. 6 or 9. For (4), use for- 
mula No. 6, or dig up and destroy the plants containing the maggots. 
For (5), give soil more water and spray with formula No. 2. 

Fungous Parasites. Blight, (Cercospora apii): causes leaves and 
stems to turn white and wilt. Celery rarely blights when it has 
plenty of water and shade. It cannot be kept healthy on dry ground. 
Keep ground wet with water and apply formulas Nos. 1 or 2, if nec- 
essary. Celery, even more than cabbage, requires a cool and moist 
climate, and cannot be kept healthy without it. 

Corn—Sweet.—Insect Parasites. (1) Bud or boll worms; the 
common boll worm of cotton. (2) Curlew or snout beetle: a grayish, 
long-snouted beetle with hard wings. Common only on low-grounds. 
(3) 12 spotted green beetle.    (4) Wire and cut worms. 

Remedies: (1.) Hand-pick. (2) Dust young plants with formula 
No. 9. Hand-pick. Remove corn stalks when crop is mature, and 
do not allow reeds, sedges or rotten wood to remain on the ground. 
The beetle breeds and passes the winter in these. (3) Handpick. 
Apply formulas 6 or 7. (4) Place a teaspoonful of No. 10 near each 
hill. 

Cucumber.—Insect Parasites. (1) Striped, green beetle. (2) 12- 
spotted, green beetle. (3) Squash bug. (4) Aphides or lice. (5) 
Cut worms. No. 3 is a rather large, dark-gray, long-headed bug, 
with a very strong bed-bug like odor. The others have been already 
described. (6) Pickle or melon worm; a yellowish-green caterpillar 
1 \ inch long.    Eats into the growing fruit, and also the leaves. 

Remedies: (1) and (2), fence the insects out with mosquito netting 
stretched over each plant and held up by a half-hoop. Keep edges 
of netting covered with 2 inches of soil. Let the netting stay until 
the plant begins to run. Hand-pick. These beetles are very de- 
structive and must be promptly dealt with. In home gardens hand- 
picking is most satisfactory. (3) and (4), hand-pick, or use for- 
mulas No. 5 or 6 in early morning. (5), No. 10 as directed for corn. 
Apply as soon as plants break ground and repeat once a week. For 
(6), handpick, or apply formula No. 11. 

Fungous Parasites. (1) Blight, or mildew: causes leaves and 
stems to turn white in spots, and the leaf stems, or the whole vine, 
soon wilts and dies. 

Remedies: (1) Apply formulas No. 1 or 2 early and often. 
Egg Plant.—Insect Parasites. (1) Flea beetle. (2) Colorado po- 

tato beetle.    (3) Blister beetles. 
Remedies: For (1), apply formula 9 to seedlings.   For (2) and (3), 
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apply formulas 7 or 8. The blister beetles are hard to kill with 
poisons, and may have to be hand-picked. 

Fungous Parasites. (1) Leaf blight: causes on leaves yellowish, 
irregular spots, which soon decay. (2) Fruit mold: causes fruit to 
turn soft and rot in spots. 

Remedies: For (1), apply No. 2 while plants are small. After 
fruit has set, use No. 1. Remove and destroy all rotten fruit. The 
disease is (ontagious. 

Herbs.—The pot herbs commonly grown in North Carolina are 
sage, summer savory, thyme, horehound and catnip. These have 
no known important parasites. If insects appear, hand-pick or ap- 
ply formula No. 6. For leaf spot or rust, apply formula No. 1. All 
these plants require a moist soil to keep them healthy. 

Horseradish.—Insect Parasites. Probably same as those of cab- 
bage.    See page 331. 

Fungous Parasites. (1) Shct-hole fungus: causes leaves to become 
full of small holes. (2) Probably the different fungi which attack 
the cabbage will also attack horseradish, which belongs to the same 
family. This crop is not sufficiently common in North Carolina to 
have developed special parasites 

Remedies: For (1), apply formula Nos. 1 or 4. For other diseases, 
see under Cabbage. 

Kale.—Kale has same insect and fungous parasites as cabbage. 
See page 331. 

Kohl-rabi.—Kohl-rabi has same insect and fungous parasites as 
cabbage.    See page 331. 

Leek.—The leek is a variety of onion, and is liable to the same 
insect and fungous parasites.    See under Onion. 

Lettuce. —Insect Parasites. (1) Root—aphide or louse. (2) Cut 
worm. (3) Crown maggot, (Phorbia fusiceps.) Lettuce is seldom in- 
jured by insects unless planted on soil previously infested by the 
crown borer, which more commonly attacks cabbage. 

Remedies: For (1), apply formula No. 6. For (2), place a tea- 
spoonful of No. 10 every 3 feet along drill. For (3), spray plants 
copiously with formula No. 6 every 3 days. Do not follow cabbage 
or onions with lettuce. 

Fungous Parasites. (1) Shot-hole fungus: causes small circular 
holes in leaves. 

Remedies: Apply formulas No. 1 or 11. 
Melons.—Melons—musk and watermelons—have the same para- 

sites as cucumbers.    See page 332. 
Mushrooms.—No important parasites known in North Carolina. 
Okra.—Insect Parasites. (1) Aphide: the same which attacks 

cotton and melon plants. (2) Red-spider. (3) Cotton caterpillar. 
(4) Boll worm. 

Remedies: For (1), apply formula No. 6. For (2), apply formula 
No. 2 to underside of leaves. Give the plants more water. For (3) 
and (4), handpick, or apply formula No. 11. 
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Fungous Parasites. None of importance. If leaves become spotted, 
" french " or rusty, apply No. 4 or No. 1. This plant likes very moist soil. 

Onion.—Insect Parasites. (1) Root maggots: small, whitish mag- 
gots which eat away the base of the bulbs.    (2) Cut worms. 

Remedies: For (1), spray beds or drills copiously with formula 
No. 6. Use kainit and lime freely in preparing onion land. Dig, 
not pull, up all wilted plants and burn. Plant onions on fresh soil 
uninfested by the maggots.    For (2), apply No. 10 as for cabbage. 

Fungous Parasites. None known to attack growing crop in North 
Carolina. Two species of fungi attack the ripe, stored bulbs, causing 
them to rot. For these, dust the bulbs freely with air-slaked lime 
when putting away, and keep the bulbs in a dry, cool place. Sort 
out soft bulbs once a month. 

Parsley.—Parasites same as those of parsnips.    See following. 
Parsnip.—Insect Parasites. (1) Parsnip caterpillar: light green, 

with bands of black and yellow spots. Chiefly troublesome to 
second-year plants when in seed. 

Remedies: Handpick, or apply formulas No. 7 or 8. 
Fungous Parasites.    None of importance in North Carolina. 
Pea.—Insect Parasites. (1) Cut worms. (2) Weevils. Infest ripe 

seed. (3) Boll worm. Eats pods. (4) 12-spotted, green worm. Eats 
into pods. 

Remedies: For (1), place a teaspoonful of formula No. 10 every 3 
feet along drill a few days before the peas are planted, and repeat as 
often as necessary. For (3) and (4), handpick. For (2), (which in- 
fests stored peas), place peas in a tight vessel or box, and put on top 
of the heap, within the vessel a ball of cotton-lint or rags saturated 
with carbon bisulphide. Use a tablespoonful f<>r each bushel of 
peas, and then cover the vessel tightly to retain the fumes. Let 
stand for 24 to 48 hours. Then expose freely to the air until no 
trace of the peculiar and disagreeable odor can be detected. Great 
care must be used that fire or flame is not brought near the carbon 
bisulphide, as it is both explosive and inflammable. 

Fungous Parasites. (1) Mildew, (Erysiphe martii): causes leaves 
and stems to turn white and wither. (2) Rust or spot, (Uromyces 
appendiculatus): causes pods to become spotted. (3) Mold (Pleospora 
herbarum).    Similar to No. 1 in appearance and effect. 

Remedies: Peas require moist soil and cool weather, without 
which they cannot long be kept healthy. Plant only the earlier 
varieties, and plant very early in spring.    They are quite hardy. 

Formulas Nos. 1 and 4 may be applied for all of the above dis- 
eases. Use formula No. 1, only, after pods are nearly ready for table, 
as it will not discolor them. 

Pepper. —Insect Parasites. Same as those which attack the egg 
plant.    See page 332. 

Fungous Parasites. (1) Anthracnose: causing soft or rotten spots in 
fruit.    (2) Leaf spot: similar to leaf spot of the egg plant, which see. 

Remedies: Apply formula No. 4 while plants are small, and No. 
1 after fruit is half-grown. 
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Potatoes—Irish.—Insect Parasites. (1) Flea beetle: causes small 
holes in leaves. (2) Colorado potato beetle. Eats the whole plant. 
(3) Blister beetles. Eat the vines. (4) Leaf-footed thistle-bug: a 
large, grayish bug, with large and flat thin legs: punctures the 
vines and sucks the sap. (5) Tobacco or Horn worm. Eats the 
vines. (6) White grubs, larvae of May beetle and fig beetle. Eat 
the roots below surface. 

Remedies: For (1), dust young plants with formula No. 9. For 
(2), apply Nos. 7 or 8. For (3), handpick, or apply Nos. 7 or 8. For 
(4), handpick, or apply No. 5. Do not allow thistles to grow in or 
near a potato field. For (5), handpick, or apply Nos. 7 or 8. For 
(6), no practicable remedy. Do not plant potatoes on recently- 
plowed sod ground. 

Fungous Parasites. (1) Early blight: causes leaves early in season 
to become diseased in circular spots or rings. (2) Common or late 
blight: causes leaves later in season to become diseased in irregular 
patches, usually first appearing at tip or base. (3) Scab: causes 
tubers to become rough, corky or scabby. 

Remedies: For (1) and (2), apply formulas No. 4 or 1 early and 
often. For (2), soak the seed tubers, before cutting, for 1J hoi rs in 
formula No. 3. Or use seed free from scab, and plant only on land 
which has not borne potatoes or beets for several years. Lime and 
stable manure favor the growth of the scab fungus. This fungus 
also attacks beet-roots. 

Potatoes—Sweet.—Insect Parasites. (1) Flea beetle. The same 
which attacks young cucumbers and other garden plants. They eat 
small holes in leaves. (2) Golden and striped tortoise beetles. Eat 
the leaves. 

Remedies: For (1), dust young plants with formula No. 9. For 
(2), apply formulas No. 7 or 8, if necessary, but ordinarily these in- 
sects do little damage. Sweet potatoes require a light and rather 
dry soil, and on such they rarely suffer from disease, unless the crop 
has been grown on the same ground for a number of successive 
years. 

Fungous Parasites. The sweet potato vine is generally free from 
disease. The ripe tubers are sometimes attached by (1) black rot 
while in the ground, and by (2) soft rot while stored. 

Remedies: For (1), use only sound seed, and rotate crop. For (2), 
dust the potatoes with air-slaked lime when putting away, and keep 
them in a warm, dry place. Sort out diseased tubers every 2 or 3 
weeks. 

Radish.—Parasites are the same as those of cabbage. See page 
331. 

Rhubarb.—Insect Parasites. None of importance in North Carolina. 
Fungous Parasites. (1) Leaf spot, (Phyllosticta): causes "rusty" 

patches on leaves and stops their growth. (2) Shot-hole: causes 
small round holes in leaves. 

Remedies: The rhubarb is a bog plant naturally, and thrives best 
in cool weather.    It must have rich, moist, clayey soil to maintain 
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its health. For (1) and (2), apply formula No. 1. Kainit is a spe- 
cially good fertilizer and stimulant for rhubarb. 

Salsify.—No important parasites of salisfy are known in North 
Carolina. 

Spinach.—Insect Parasites. None of importance known in North 
Carolina. 

Fungous Parasites. (1) Blight, (cercospora): causes leaves to turn 
yellow. 

Remedy: Apply formulas No. 2 or 1, as recommended for celery 
blight. 

Squash.—Insect Parasites. (1) Flea beetle. Eats holes in young 
plants. (2) Striped, green beetle. (3) 12-spotted, green beetle. These 
beetles eat the leaves and their larvse bore into the roots. (4) Squash 
bug. Punctures leaves. (5) Melon worm. Eats fruit and leaves. 
(6) Boll worm.    Eats fruit. 

Remedies: For (1), dust young plants with formula No. 1. For 
(2) and (3), apply Nos. 7 or 8. Handpick beetles. For (4), hand 
pick, or use formula No. 5. For (5) and (6), handpick, or apply for- 
mula No. 11.    Nos. (1) (3) and (4) are our worst insect pests. 

Fungous Parasites. (1) Anthracnose, or rust: causes leaves and 
stems to blight. (2) Mildew: causes leaves to become whitish and 
then wither. 

Remedies: For (1) and (2), apply formula No. 1 early and often. 
Tomato.—Insect Parasites. (1) Flea beetle. Eats holes in leaves. 

(2) Colorado potato and blister beetles. Eats vine. (3) Horn worm. 
Eats vine.    (4) Boll worm.    Eats fruit. 

Remedies: For (1), dust young plants with formula No. 9. For 
(2), apply formulas No. 7 or 8. For (3) and (4), hand-pick, or apply 
formula No. 11. 

Fungous Parasites. (1) Fruit rot: causes fruit to turn black and 
rot in irregular patches. (2) Bacterial blight: causes stems to sud- 
denly wilt and die. (3) Leaf blight: causes leaves to turn brown in 
circular spots, as in case of potato. (4) Mildew: causes leaf to turn 
brown in irregular patches. 

Remedies: For (1), apply formula No. 1 early and often. For (2), 
no known remedy. Pull up and burn all diseased plants, as it is 
contagious. Do not plant tomatoes on land recently occupied by 
this crop. For (3) and (4), apply formulas No. 1 or 4. Diseases (3) 
and (4) are common to the tomato aud Irish potato. These crops 
should therefore not follow each other, and should, when possible, 
be kept far enough apart to prevent mutual infection. The disease 
(2) is often disseminated with the seed. Therefore beware of " cheap" 
seed, or that sold by irresponsible persons. 

Turnip.—Insect Parasites are the same as those which attack cab- 
bage. The turnip has no important fungous parasite in North 
Carolina, though when grown on same ground for a series of years 
it may develop "club-root." 

Remedy: Rotate crop and use plenty of lime on soil. 
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Summary, 

[The following two pages is a general summary of the detailed tests of the 
various plants under trial. The full bulletin, illustrated with half-tone photo- 
graphs, will be sent to those who apply for it, and to those who have lately 
applied for other complete bulletins. Make applications for Bulletin 133, com- 
plete, to Dr. H. B. Battle, Director, Raleigh, N. C] 

" Un Known" Cow pea.—Large, irregular, light brown. Best of all peas for 
forage or green manure. This pea has been imposed on the public under name 
of " Wonderful."   It is a very late pea. 

"Red Ripper" Cowpea.—Large, bright red. A vigorous grower, and for 
forage is second only to the "Unknown." For very sandy soil superior to any 
other. 

Rice Pea.—Is a small white pea, cooks like rice and is the best table variety 
of cowpea.    Early.    Medium grower and heavy yielder of seed. 

Banana or Velvet Pea.—Dolichos multiflorus. A tropical species. Ram- 
pant grower, but too late and tender to mature seeds in North Carolina. Rec- 
ommended only as an ornamental climber to shade or cover buildings. 

Pearson Bean.—A very large white bean, resembling a bush lima bean. 
Heavy yielder of seed.    Quality for table poor.    Perfectly free from disease. 

b|agy.—Lespedeza bicolor. A new Japanese legumine. Perennial. Grows 
four to six feet, blooms late and remains green until after hard frost. Becomes 
woody soon after flowering. Very promising for light and dry soils. Perfectly 
hardy in North Carolina. 

Hairy Lespedeza.—Lespedeza sericea. A sister species to Hagy, but much 
inferior.    Less leafy and yields less than one-half that species. 

Broad-leaved Japan Clover.—An improved and vigorous variety of the 
common Japan clover. Very much superior to the common variety. Annual, 
but reseeds itself each year. 

Beggar Weed.—Desmodium tortuosum. Annual. Vigorous grower, bushy, 
six to eight feet, woody, seeds abundantly. Inferior to cowpea for forage. 
Could not be plowed under when full grown. 

Chicory.—Chicorium Intybus. Perennial, herbaceous. Vigorous grower. 
Valuable for poultry and sheep. The root makes an excellent substitute for 
coffee.    Perfectly hardy. 

penugreeK-—Trigonella Fcenum-Grcecum.   Annual.    Low and weak grower. 
Seed very aromatic and stimulant.    Too low to be cut by mower.    Light yielder 
of seed     Not a promising crop for soils lacking in lime. 

Horse Bean.—Vicia faba Annual. Low, weak grower and shy yielder. 
Plant invariably mildews, and has no value for our climate, whether planted in 
spring or fall. 

Canada Field Pea.—Pisum sativum. Annual, vigorous grower and heavy 
yielder of forage. Mildews as soon as hot weather comes on. Valuable when 
planted in February or March, or may be planted in December not less than four 
inches deep. 

Spring Vetch.—Vicia sativa. Annual. True spring variety hard to get. 
As commonly grown, is a poor, weak grower, far inferior to Canada pea. 

Hairy Vetch.—Vicia villosa. Annual. Superior to common Spring Vetch, 
but best sown in fall. Perfectly hardy. Stems weak and require support from 
rye or oats. Hay inferior and not relished by stock. More reliable than crim- 
son clover, but less valuable. 

Furze.—Ulex Uropea. Perennial. Low-growing, woody and thorny. The 
common growth of waste lands in northern Europe. Seed very difficult to ger- 
minate, and plant does not thrive in our climate.    Not valuable. 

Broom.—Genista scoparia. Perennial, shrubby legumine. A common plant 
on waste lands of Scotland.    Not thorny and superior to furze.    Has been natu- 
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ralized in some of the mountain valleys, but does not succeed in the middle or 
coast districts. 

Spurry.—Spergula arvense, and S. maxima. Two annuals of the chickweed 
family. A weak grower and very shy yielder of forage. Does not withstand 
our hot, dry summers.    No value for central North Carolina. 

Burnet.—Poterium sanguisorba. Perennial. Low, growing in tufts. Not 
liked by stock, and has little value.    In Europe is used as a salad plant. 

Soccaline.—Polygonum saghalinse. Perennial, tall, bushy, broad-leaved 
plant of the knot-weed family. Grows about four feet high. Stems are woody, 
and the broad, oval, heart-shaped leaves are diseased by a species of rust fungus. 
Has no value for North Carolina. 

plat Pea.—Lathyrus sylvestris, wagneri. A perennial legumine. Grows 
three or four feet long, weak and flat on the ground. Requires three or more 
years to secure a stand, and is then of no practical value for North Carolina. 

Sesame.—Sesamvm Indicum. Annual, of the figwort family. Much valued 
in India for its oily seeds. Grows two and a half to three feet. Large yielder 
of seeds, which ripen unevenly, causing much loss by shelling out. Valuable 
only for poultry yards. 

Madder.—Rubia tinctoria. Perennial herb of the coffee-tree family. Form- 
erly highly valued for the dye yielded by its roots, but now superseded by ani- 
line dyes. Perfectly hardy and succeeds well in North Carolina, but has no 
commercial value. ^^ 

Rape (Prussian).—Brassica campestris. Annual of the cabbage family. 
Very hardy, but slow grower. Six to ten inches, leafy. Becomes diseased as 
soon as the weather gets warm.    Much inferior to the turnip for North Carolina. 

Madia.—Madialsatwa. An annual herb of the composite or daisy family. 
Low growing; yields abundantly of oily seeds. Whole plant liked by sheep, but 
scarcely worth growing. 

Fuller's Teasle.—Dipsacus fullonum. A biennial plant of the Scabbiosa 
family. The hooked tips of the chaff of the seed-heads or burrs are used in put- 
ting a nap on broadcloth. The plant grows thirty inches high in two years, is 
perfectly hardy and healthy and makes large burrs. Not much demand for the 
product. 

Canaigre.—Pumex hymenosepalus. Perennial, of the sheep-sorrel family. 
The roots contain a large percentage of tannic acid, used in tanning skins. A 
very feeble grower, appearing above ground about November 1st and growing 
until May 1st. Requires three to five years to mature a crop of roots. Value 
of this plant not yet sufficiently determined for this latitude. 

Jute.—Corchorus capsularis. Annual plant of the Linden family. Exten- 
sively grown in Asia for its fiber, the common cotton-bagging of the South. 
With us, it grows six to eight feet high, and matured seed about October 1. An 
easy crop to grow, but requires moist and rich soil. Will succeed well on the 
rice-lands and river-bottoms or swamp-lands of the coast district. There is a 
market for the product when it is rightly prepared, and the crop merits the 
attention of farmers in the district named. 

Japan hjemp.—Cannabis sativa,.japonica. Annual plant of the nettle fam- 
ily. Grows eight to ten feet high; very leafy. Will succeed well on the rice- 
lands and rich bottoms of the coast district. The product is large and valu- 
able. Deserves attention from the farmers of the coast district. Not recom- 
mended for the middle or western districts. 

Persian Hemp.—Cannabis sativa, persica. Another variety of the above 
plant. Valued for its seeds more than for its fiber. The seeds are used as food 
for caged birds. Grows about three feet high and produces abundance of seeds. 
Easily grown, but no great demand for the seed. 

Kentucky H^mp.—Cannabis sativa. Annual. Much less vigorous and in 
every way inferior to Japan hemp. This variety requires a rich limestone soil, 
and has little or no value for North Carolina. 

Ramie.—Urtica nivea. Appears to be a valuable fiber-producing plant, and 
one suited to the warm, moist climate of eastern North Carolina, especially in 
the rich river bottoms. 



Some New Forage, Fiber, and other Useful 
Plants. 

BY GERALD MCCARTHY, BOTANIST. 

[For a summary of this bulletin, see the preceding two pages.] 

The North Carolina Experiment Station, as the result of several 
years test of cowpeas and other leguminous forage plants, has 
already printed in bulletin No. 98 the comparative results of all the 
varieties the Station had up to that time been able to secure. 

Cowpeas.—It was shown that of all the varieties tested the 
most successful, all around peas, were the "Unknown" and the 
"Red Ripper." In the spring of 1895, the small amount of these 
two varieties that were grown during the test were distributed, for 
further trial, in J pound packages, to farmers in different parts of 
the State. In all, about 250 lots were sent out. Of those receiving 
the peas, 57 farmers reported results to the Station, some of which 
are summarized below. None of those who reported were dissat- 
isfied with the peas, and the general verdict was that they were 
much superior to the old standard varieties. 

During the season of 1896 we tested some other varieties of peas 
and various leguminous forage plants. The results are here given 
in the hope that the farmers of North Carolina may be induced to 
test, on their own farms, those which we are able to recommend 
from our experiments in Wake county. 

THE "UNKNOWN" COWPEA.—The "Unknown" or "Innominate" 
or "No name" cowpea has been known and variously designated in 
North Carolina and Georgia for 10 years or longer. It is a rather 
large, drab-colored or light-brown pea. Requires a long season, 
and does not mature all its pods anywhere in North Carolina if 
planted later than May 15. It is a most luxuriant grower, and 
the vines often attain a length of 20 feet. This pea has been ex- 
travagantly praised and sold at high prices by some seedsmen under 
the name of "Wonderful" pea, but its true and older name is the 
"Unknown," under which name it can be purchased at from 75 
cents to $1.50 per bushel. The following are the opinions of farm- 
ers who grew it last year from seed sent out by the Station: 

E. F, Roberts, Loretta, N. C.— (Soil, exhausted, light land.) For forage, it is 
worth twice as much as any other pea I have tried. 

S. R. Copeland, Eagletown, N. C. — (Soil, fair, sandy loam.) Planted same 
time as black pea (June 20); they failed to mature seed   Heavy growth of vine. 

O. F. Womble, Lockville, N. C.— Soil, fair, gray land.) Makes the most vigor- 
ous growth of any pea I have tried, and gives a fine yield. 
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C. C. Lindley, Old Fort, N. C—(Soil, sandy loam.) Superior to any of 5 or 6 
varieties I have tried, both in yield of seed and vine. It is very late, and many 
pods were green when killed by frost.    Will plant them largely next year. 

A. L. Pope, Vaughan, N. C.—(Soil, sandy.) It is the finest pea I have ever 
grown.    Makes twice the growth of the blackeye pea. 

J. H. Carroll, Pernell, 2V. C— (Soil, light gray.) Makes the largest vine I 
ever saw. 

Dr. B. F. Cox, Redalia, N C.—(Soil, sandy.) The best fertilizer pea, and not 
exceeded by any as forage for stock. 

D. M Gray, Millboro, N. C — (Soil, clay and sand.) Planted April 29, had 
ripened about 95 per cent, of its pods when killed by frost From \ pound of 
seed got 69 pounds ripe peas     Vines about 16 feet long. 

J. W. Williams, Tippecanoe, JS. C— (Soil, sandy.) A very good fertilizer 
pea, and of excellent table quality. 

H. R Berrier, Bagdad, A7. C.—(Soil, sandy ) Very prolific. When the grow- 
ing season is long enough, there is no variety that can beat it. 

W. D. Slay,^ Teachey's, N. C —(Soil, black.) Worth twice as much as any of 
the old varieties. 

W. R. Myers, Yeatesville, N. C—(Soil, swampy.) Very vigorous, with large 
vine, but late.    I did not save a dozen pods before frost. 

THE " RED RIPPER " COWPEA.—This a large, oval, bright red pea. 
A vigorous grower, with large, long pods. Ripens about 3 weeks 
earlier than the "Unknown." Grows especially well on dry, sandy 
soil, for which it is superior to the "Unknown." 

G. W. Alley, Sr., Greensboro, N. C.—(Soil, gray.) The "Red Ripper" is the 
finest cowpea I ever raised.    The growth was rank. 

W. W. Chauncey, Mineola, N. C— (Soil, gray.) It is one-third better than 
any pea I have ever raised. 

C. G. Wells, Warsaw, N. C.—(Soil, sandy loam.) This is an early pea, and I 
think it very fine for hogs, as it does not rot easily. 

C. H. Prince, Henderson, N. C.—(Soil, sandy.) The Red Ripper yields well, 
and the pods nearly all ripen together, so that one can pick them pretty fast. 

J. G. Aewsome, Littleton, N. C.—(Soil, stiff, red clay.) This pea excels any of 
the old varieties, and stands next to the "Unknown." It is much earlier than 
the " Unknown," and ripens before frost. 

It will be seen from the above reports from all parts of the east- 
ern and middle districts of the State that in these two varieties the 
farmers of North Carolina will find the best peas for forage and 
green manure. If a choice must be made between them, the " Un- 
known " will be the better for rich, moist or clayey lands, when 
planted not later than May 20. The " Red Ripper" will mature seed 
if planted before June 15, and as a rule gives better results than the 
"Unknown" on light, sandy soil. For table use the "Unknown" 
is the better. 

The following forage and other plants, promising of value, for this 
State, have been tested with the results given below: 

Rice Pea.—Dolichos sinensis. Pea small, oval, white, semi- 
translucent, resembling rice. Yine creeping. Very vigorous grower. 
Stem 4 to 8 feet long. Leaves small to medium. Matures in med- 
ium season—with us planted May 1, ripe October 10. Yield of 
vines moderate, of seeds heavy. The table quality of this pea is 
considered superior to that of any other of the cowpea family. It 
deserves a more extended trial. The Station has a small supply for 
distribution to citizens of the State in spring of 1897. 
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Banana or Velvet Pea.—Dolichos multiflorus (Plate I). The 
banana pea is not a true cowpea, though closely related. Its botan- 
ical name is Dolichos multiflorus, and it is a native of the southern 
part of Florida, extending southward into the tropics. This pea is 
much more tender as regards cold than the common cowpea, and 
this, with its extremely long season of growth, reduces very consid- 
erably its agricultural'value for North Carolina and colder States. 
The seeds are large, roundish, granite color and speckled, like the 
common "speckled" pea. The growth of vine is enormous, far 
exceeding any other legumine known to agriculture, reaching 20 to 
30 feet. The root is very large, and reaches far into the depths of 
the soil.    With us, the seed planted April 15, sprouted slowly, but 

PLATE I.—Banana or Velvet Pea. 

when established grew vigorously, not minding drought, and came 
into bloom September 20. A few pods were full grown, but green, 
when the plants were cut down by frost October 19. We saved 
no seed of this plant. 

Pearson Bean.— Phaseolus sp. (Plate II—2). A true bean, re- 
sembling one of the larger seeded dwarf lima beans in form of seed 
and habit of plant. Root small. Planted April 15, germinated 
vigorously, and grew rapidly until drought set in. Began to flower 
July 10. It first flowers at base of plants. Continued to flower 
till frost, the flowers extending up the rigid woody stem. Pods first 
formed at base of stalk.    Grew to be 12 to 15 inches long, and f to 
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1 inch wide. Filled with large white fiattish seeds. Quality of 
seeds insipid and poor. The bean, on being boiled, falls into mush. 
Yield estimated at 40 bushels per acre. 

This plant is valuable only for the ripe seeds as food for man or 
beast. Might take the place of the English broad bean as a food 
for horses. The Station will distribute a small quantity of this seed 
during the spring of 1S97. 
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PLATE 11.—1. Chicory.   2. Pearson Bean. 

Hagy.—Lespedeza bicolor (Plate III—2, and Plate Y—1). Hagy 
(called Hagi in Japan) is a new forage plant of the Lespedeza genus, 
which genus is so well known to us in Japan clover {Lespedeza 
striata). In growth, habit and value it resembles the Florida Beg- 
gar-weed, but is a hardy perennial. In Japan, it grows wild on dry, 
sandy or gravelly waste grounds, but is not cultivated. 

The seed sprouts readily, grows rapidly and bushy. Planted 
April 15, came into flower about September 1. Flowers very 
small and blue. Set a heavy crop of seed, which were not all ma- 
tured when severe frost came October 19. Five degrees below 
freezing did not hurt the foliage, which remained green until after 
November 10. The bush-like plants are very leafy, attain a final 
height of 4 to 4J feet, soon becoming woody at base. Its value for 
feed is not yet determined. This promises to be a very valuable 
plant for seeding down fields too poor to give a catch of clover. 
The seed were secured from the Imperial Japanese College of Agri- 
culture.    The Station has no seed for distribution this year. 
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PLATE III.—1. Peanut.   2. Hagy. 

PLATE IV.—Beggar Weed 
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Hairy Lespedeza.—Lespedeza sericea (Plate Y—2). This is a 
sister species to Hagy, and was obtained from the same place. Its 
growth is much lower and more slender than Hagy; the leaves 
though very abundant are small, and the whole plant is so greatly 
inferior to Hagy that its practical value may be considered very 
small. 

Japan Clover, Improved.—Lespedeza striata, var. lata (Plate 
Y—4). This is a broad leaved and stronger growing variety of the 
common Japan clover.    The two varieties were grown side by side, 

PLATE V.— 
1. Hagy, 

Lespedeza bicolor. 
2. Hairy Lespedeza, 
Lespedeza sericea. 

3. Japan Clover, Common, 
Lespedeza striata. 

4. Japan Clover,   5. Chicory. 
Improved, Chicorium 

Lespedeza striata.     Intybus. 

and the broad-leaved variety showed such immense superiority over 
the old variety that the latter should be discarded and only the 
former grown hereafter. In habit of growth the improved variety 
is creeping and grows in a flat rosette on the ground. Produces 
seed at same time as common variety, and in about equal abundance. 
We have no seed to spare this year. 
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Beggar Weed.—Desmodium tortuosum(Plate IV). On the poor, 
sandy soils of Florida scarcely any leguminous plant will grow 
except beggar weed and Lupines. Lupines are worthless as forage, 
as they contain a bitter and poisonous principle. Beggar weed is 
closely related to the Zespedezas, and greatly resembles Hagy. It 
is more tender, and with us behaves as an annual. Planted April 
15, grew rapidly, and by August 1 was 24 inches high, and seemed 
unaffected by drought which set in about August 15. By October 
1 was 5 feet high, very leafy and in flower. Seeded abundantly; 
seed ripe about October 15. Plants became woody very early, 
and by time of flowering the stems were hard and dry enough to 
make good fuel. We did not test its value for feed. The root is 
large and runs deep. Showed no root tubercles If this plant, on 
further trial, shows the root tubercles through which legumines 
secure nitrogen from the air, this may prove a valuable green ma- 
nurial plant for light soils, sueh as peach and plum orchards. Stock 
can no doubt be taught to eat the stems if cut when young, but its 
fodder value is small where better plants will grow. We have no 
seed to spare this year. 

Chicory. — Chicorium Intybus (Plate II—1, and Plate V—5). 
This is a perennial, deep rooting plant of the Aster family, which is 
not rich in food plants for man or beast. Chicory is mainly valued 
for its root, which, when parched and ground as ordinary coffee is, 
makes a drink resembling coffee, for which in Europe it is often 
substituted. The leaves are large and resemble those of a thistle, 
but are not prickly. They are eaten by sheep, also by fowls and 
rabbits As fodder this plant is used only as a stimulant or stom- 
achic, with other feed. We recommend it for sowing in a small 
way.   We have no seed to spare. 

Fenugreek.—Trigonella Foenum-Grcecum. This is an annual 
of the leguminous family, valuable for its aromatic, stimulant seeds, 
which are a chief constituent of many of the patent cattle foods. 
Planted April 22, by May 1 had attained height of 4 to 6 inches. 
Leaves resemble those of lucerne, but longer. Pods 1J to 3 inches 
long, with slender beak. Pods ripen from bottom towards top of 
stems, and the older ones burst and shatter out their seeds before 
the later pods are ripe, so it is necessary to harvest while many 
pods are still green. The plant grows only 8 to 10 inches high, and 
could not be cut by machine. All cut by July 15. Yield of seed 
small.    As a market crop this is not very promising. 

Horse-Bean.— Vicia Faba. This is the English broad bean so 
much esteemed for feeding horses in England. It is not a true 
bean, but a kind of vetch (Vicia) We have tried this bean sev- 
eral times, both spring and fall, and in every case have barely 
harvested as much seed as was planted. Sown April 23, it sprouted 
rapidly, and by May 15 was 10 inches high, and full flower. The 
pods, as fast as they developed, became covered with black mould, 
which soon covered the whole plant and prevented further growth. 
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The plants were dead July 1, being then about 15 inches high. 
Yield of seed but little more than was planted. We planted freshly 
imported seed October 9. By December 12 the plants were 8 to 10 
inches high, in full flower, but showed considerable damage from 
frost.    Cut down to ground before maturing seed.   Not hardy here. 

Canada Pea.—Pisum sativum. This is a true pea, and a va- 
riety of the smooth garden pea. Planted April 23, by May 15 was 
15 inches high and in full flower. By June 10 some pods were full 
grown, but new flowers continued to appear. The lowermost leaves 
soon began to mildew, and by July 1 crop was about all dead, hav- 
ing ripened a fair crop of seeds. 

Our experience shows this to be a very promising spring or fall 
sown crop, and much superior to spring vetch. It is very hardy, 
and withstands cold much better than it does heat. For the best 
results, it should" be sown very early in spring—in central North 
Carolina about February 15, or if sown about December 1 and cov- 
ered deeply—4 to 6 inches—it will appear about March 1 and give 
a heavy cutting of excellent forage by May 1. It rapidly deterio- 
rates after May 15, and should always be cut before that date. It 
is chiefly valuable for hay, which is better and more liked by stock 
than either vetch or cowpea hay. In field practice 1J to 2 bushels 
with J bushel of rye per acre is sown and plowed—not harrowed— 
in 4 to 6 inches deep. 

Spring Vetch.— Vicia sativa. This is the common vetch of 
seedsmen. There are two varieties—spring and fall—but the fall 
variety is the more common and cheaper seed, and is probably 
pretty generally supplied even when the spring variety is called for. 
We have rarely been able to get a satisfactory growth of spring 
sown vetch. It is far inferior to the Canada pea and requires bet- 
ter and moister soil. 

Sown April 23, gave a very good stand by May 15. By June 15 
plants began to mildew, and by July 1 all were dead without pro- 
ducing seed. 

Hairy Vetch.— Vicia villosa. This is a sister species of the 
common vetch which has been recently introduced from Eastern 
Europe. Its special recommendation is that it will grow upon soil 
too poor and sandy to produce any other legumine except cowpeas. 
"We have tried it from spring and fall sowings,.and got best results 
from seed sown not later than October 1. It is of slender, weakly 
growth, falling on the ground unless held up by intermixed rye or 
oats. The yield of fodder is about J that produced by fall or win- 
ter vetch, and the quality is inferior. It seems to contain a bitter 
principle, which makes it distasteful to horses and cows. Its chief 
value to us will be for green manure on very sandy soils. For this 
purpose it should be sown during October without intermixture, 
and covered about 4 inches deep. It should be plowed under in 
spring.    About 40 lbs. of seed per acre will be sufficient. 

Furze.— Ulex Europea. This is the moor plant, commonly 
known in England and Scotland as furze, gorse and whin.    It oc- 
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cupies waste lands and furnishes considerable grazing, besides food 
for game and even firewood for the people. It is a creeping, shrubby 
plant, very prickly, and a member of the legumine family. We 
have made several attempts to grow this plant. The seed conies up 
very sparingly, and the plants are invariably killed by our hot, dry 
summers. 

Broom.— Genista scoparia. u Broom" is another moor plant of 
Scotland and England. It gave its generic name {Genista) to the 
Norman kings of England (Tlantagenets.) It is a more valuable 
forage plant than furze. It has been domesticated in parts of our 
mountain counties, but all attempts to grow it in central North 
Carolina have failed. 

Spurry.—Spergula arvensis. Spurry belongs to the chick-weed 
family, naturally abounding on poor, sandy soils. There are 
two varieties—common and Giant spurry. The only apparent dif- 
ference is that the latter grows a few inches taller. We cannot 
advise the planting of spurry, and consider it of no value. 

Sown April 23, it vegetated rapidly, and by June 15 was about 10 
inches high for the common, and 12 to 15 inches for the Giant 
varieties. It matured seed abundantly, and died before July 1. 
The seed did not come up again until the ground was re-plowed in 
October and sown in another crop. The spurry then appeared, and 
promises to be a troublesome weed. The plant has very small and 
thread-like leaves, and would, if cut, hardly yield \ ton of hay per 
acre. 

Burnet.—Poterium Sanguisorba. Burnet belongs to the rose 
family, and is closely related to the common "five fingers" of the 
garden corners. It is a perennial, rather deeply rooting, and grows 
about 12 inches high. It burns up during drought, but turns green 
again as soon as the rains return and remains so all winter. It is 
not a legumine, and therefore does not collect nitrogen from the 
atmosphere.    Its economic value is very small. 

Saccaline.—Polygonum saghallinense. The Station has had this 
much-praised forage plant under trial for three years. The results 
have not disappointed us, for we expected nothing good from a 
plant of the smart-weed family, which are all too common wherever 
our lands are moist. The preposterous claims put forward by the 
introducers of this plant gave it the stamp of charlatanism, which 
its character does not belie. With us, the seed from repeated sow- 
ings failed to germinate. We then secured roots. These have held 
the ground, each year sending up several shoots well covered with 
long oval leaves. The shoots never attain a height of over 3 feet. 
The leaves soon become gnawed by insects, and fall away in large 
patches from the attack of a parasitic fungus. We consider the 
plant worthless for forage. 

Flat Pea.—Lathyrus sylvestris, Wagneri. The flat pea we place 
next to Saccaline as the most loudly trumpeted swindle perpetrated 
upon a long-suffering public in recent years.    We have had this 
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plant under observation for four years, during which a row one-half 
rod long has never produced enough food for a rabbit. It grows 
flat on the ground to a length of 12 to 15 inches. As the branch 
elongates and puts forth new leaves, those behind decay. 

Sesame.—Sesamum Indicum. Sesame belongs to the fig-wort 
family (Scropfiularmcea), and is valued only for its oil-bearing seeds. 
The plant is an annual, and grows about 2 feet high. It begins to 
flower when the stems are about 12 inches high. As the stems 
elongate, new flowers appear, and we eventually find ripe capsules 
below and green ones in the middle and flowers at the top. The 
lower capsules burst and the seeds shatter out before those above 
are ripe. The ground is thus fouled with the seed, which may prove 
hard to destroy.   The plant is not promising except for poultry yards. 

Russian Rape.—Brassica comjpestris Rape is a kind of wild 
cabbage. There are several varieties, of which the Dwarf Essex is 
most esteemed. Our seed was the product of a sample originally 
included in the Russian Exhibit at the Chicago World's Fair. We 
have tried it both in spring and fall sowings, but neither have given 
any good results. Sown in the fall, the plants attain 3 or 4 inches 
of growth and then remain stationary till spring. They start to 
grow again in February or March, and soon go to seed. Planted in 
spring, the plants thrive until warm weather, when they are attacked 
by disease and soon die out. 

Madder.—Rubia tinctoria. This plant belongs to the natural 
family which includes also the coffee and cinchoma (quinine) trees, 
besides numerous ornamental shrubs. Madder grows creeping 
on the ground, resembling the common weed called "tear-thumb," 
or " cleavers." 

The plant is valued for its slender roots, which give a beautiful 
and formerly much-valued red dye, which has. however, of recent 
years been largely supplanted by the coal tar or aniline dyes. The 
plant grows luxuriantly with us, and from its habit of forming a 
close mat on the ground, does not require much labor in keeping 
free from weeds. The demand is too small at present to make this 
a profitable crop. 

Madia,—Madia satwa. This is an annual of the Aster family, 
valued for its oily seeds and as green forage for sheep. Seed sown 
April 23, grew well, and by June 15 had covered the ground 3 
to 4 inches high. Grew very rapidly after hot weather began, and 
by July 15 was 14 inches high and in flower. Leaves large and 
very aromatic. Seed heads ripen very unevenly and shatter out 
easily. As a condiment in a mixture for sheep pasturage, this plant 
may have considerable value. 

Fuller's Teasle.—Dipsacus fullonum. This plant belongs to 
the Teasle, or Scabbiosa, family. It is valued for its ripe seed- 
scales, which have at the tip two sharp hooks which are utilized by 
manufacturers to produce the "nap" on broadcloth. For this pur- 
pose the plant is largely cultivated in Europe.    In America broad- 
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cloth is not manufactured sufficiently to make a market for the 
teasles, but our experiment shows that we can grow the plant with 
success. Planted April 23, gave a very good stand. By July 10 
was 10 inches high and very luxuriant. Leaves all radical, or from 
the root, the first year, no flowering stems being sent up. The 
second year, started early in spring, and by May 15 was 30 inches 
high in flower. Continued flowering for two months. The seeds 
ripened from base towards tip of seed-head, and the lowermost were 
mature and began to shatter out while those in middle were green 
and new flowers forming at top. By July 1 plants were 40 inches 
high and seed heads fully mature. Were cut with scythe. About 
two-thirds of the seed were lost. This is a very easy crop to grow, 
but as it requires two years to make a crop, and a deal of hand 
wTork to save seed enough for the succeeding crop, it will not be 
profitable until the product is more in demand than it is at present. 

Canaigre.—Rumex hymenosepalus. Canaigre is a sister species 
to some of our most common and obnoxious weeds—the docks and 
sheep sorrel. This species is native of the arid soils of the Rocky 
Mountain regions. It has recently come into prominence as a source 
of tannic acid. Roots from New Mexico were planted October 20, 
1895, soon showed leaves above ground and grew slowly during 
the winter. By March 1 leaves were 4 to 5 inches long. By May 
15 had ceased to grow, and leaves soon after withered and died. 
The old roots had in the meantime given small off-sets somewhat 
larger than a lead pencil. The roots remained dormant in the 
ground all summer, and have started again in the fall. The plant 
is of very slow growth, and makes the whole growth between No- 
vember 1 and March 1. In practical farming a field of this plant 
would be completely overgrown by crab-grass during summer 
months and would be difficult to clean for the winter growth of the 
plant. It will require 4 or 5 years to grow a crop from a setting of 
roots. It will take further trial to determine the real value of this 
plant for our side of the continent. 

Jute.— Corchorus capsularis. Jute belongs to the Linden family 
of plants. It is a native of tropical regions and most extensively 
cultivated in India. The product is most familiar to us as covering 
for cotton bales, but only the coarsest kinds are used for such 
fabrics. Excellent carpets, mats, canvas and similar goods are 
made from it, and it also makes very good paper. 

Seed sown May 7. Grew slowly at first, but after the weather 
got really hot it pushed ahead. By July 15 was 30 inches high. 
By August 15, 48 inches. September 1, 60 inches; a severe drought 
having set in, growth almost ceased. By October 1 was 6 feet 
high, in full flower. Capsules matured rapidly and were nearly all 
ripe when the plants were cut down by frost, October 19. Our soil 
was not rich enough for this plant, but the experiment showed that 
jute is a very easy and certain crop to grow upon rich, moist soil. 
For the bottom lands of our larger rivers, especially where rice is 
now grown, jute can be grown with ease and at a very small cost. 
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The question of profit depends largely upon the ability of the 
grower to prepare the fiber by machinery. It cannot be economi- 
cally prepared by hand. It is believed that there are now several 
practical machines available for working raw jute, ramie, and simi- 
lar fibers, and it is likely that the near future will see a great in- 
crease in the cultivation of this class of plants. 

In practical culture the seed is sown broadcast, or in drills 6 
inches apart, in either case not covered more than J inch. Being 
a tropical plant, it must not be sown until the weather is quite 
warm—June 1 is sufficiently early. On rich lands, subject to irri- 
gation or "flooding," as for rice, the stalks will grow 15 to 18 feet 
high. They may be cut with a strong mowing machine or by hand. 
Jute must always be cut when in flower, as the fiber deteriorates 
rapidly after the flowering period. The plants are left to dry for 
a few days, or until the leaves fall off. They are then ready for 
decorticating and preparing the fiber for market. The yield is 
very heavy. The cleaned fiber is worth 2J to 4J cents per pound 
in the New York market. 

Japanese Hemp.— Cannabis sativa,japonica. This is a Japan- 
ese variety of the common hemp plant, viz: cannabis saliva, ja- 
ponica. The common hemp, formerly and yet largely grown in 
the western and northern States, does not succeed well in this 
State. The Japanese variety does. Dr. Felix Fremery, of Califor- 
nia, has experimented more extensively with this plant than any 
one else, and finds it the most profitable of all fiber plants. This 
plant requires the same sort of soil and treatment and handling as 
jute, and will grow wherever jute will. Dr. Fremery finds it more 
than twice as profitable as jute. He says he can, and does with 
irrigation, in California grow two crops per annum, each of 15 feet. 
The fiber sells in the New York market for 6J to 7J cents per 
pound for the standard quality, and there is a nearly unlimited 
demand. 

With us seed grown in California by Dr. Fremery was sown 
April 27 in rows 18 inches apart. Germinated slowly and became 
quite weedy, but after two hand weedings shaded the ground suf- 
ficiently to prevent further growth from weeds. By June 15 was 
24 inches high and very leafy. By August 1 was 6 feet tall and in 
flower. It should have been cut for fiber at this date, but we let it 
stand. It grew but little after August, as a drought set in and con- 
tinued until cool weather. The plants remained green until cut 
down by the frost October 19. The soil we used for this plat was 
a rather poor and stiff red clay upland infested by nut grass. The 
behavior shows that upon suitable soil this plant would have done 
finely. We know no reason why the rice planters of the State can- 
not profitably grow this crop. Dr. Fremery estimates that when 
he can secure two crops (from same roots) per annum, each crop 
averaging 12 feet high, the cost of the clean fibre, handled by 
machinery, is about 2 cents per pound. The selling price in New 
York is never less than 6 cents. 
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Persian Hemp.—Cannabis sativa, persica. This is a Persian 
variety of the common hemp. It runs to seed rather than to fiber, 
and would be profitable only for its seed as food for poultry and 
birds, or to extract the oil. Planted same date as Japanese hemp. 
Persian hemp grew slower and attained an extreme height of only 
3 feet.    It seeded abundantly. 

Common Hemp.— Cannabis sativa. Planted at same time as 
the other varieties, common hemp proved almost an entire failure, 
and did so poorly it was given over to the weeds after July 1. 

Ramie.— Urtica nivea. Seeds of ramie were sown in pans iu 
doors. The seed started fairly—grew well until about \ inch high, 
when they were all killed by exposing the pans to full sunlight at 
a window. The pans were again sown, and by keeping in weak 
light were grown to 2 inches high. Were then transplanted to pots 
and finally to the field, where they all died. This plant is very 
tender when young and difficult to grow from seed. It is quite easy, 
however, to propogate by root cutting, and we shall try "this way 
next season. 

Ramie is a perennial of the nettle family, producing a beautiful 
valuable fiber much resembling silk. Recent improvements in ma- 
chinery, for cleaning the fiber, promise to make this a staple crop 
for warm, moist climates. 

NOTE. 

The Station has for distribution, this spring, small lots of the fol- 
lowing seeds and roots. These will be sent only to those who agree 
to plant and care for them according to our directions, and who 
will report the result to the Station in the fall. Eight cents (for 
ramie 15 cents) in postage stamps must be sent with each request, 
to prepay mailing charges. Hemp and ramie will be sent only to 
applicants in the eastern district of the State : 

Rice pea. 
Pearson bean. 
Japanese hemp. 
Ramie (roots). 
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flea, 139. 
louse, 140. 

smaller, 140. 
Domestic animals, parasites of, 97. 
Dressed poultry, express rates on, 256. 
Dressing and shipping poultry to mar- 

ket, 254. 
j  Duck houses, 211. 
j  Ducks, care of young, 221. 

Diseases of, 222. 
housing, 222. 
lice of, 274. 
Pekin, 220. 

Ear-fly, golden eyed, 122. 
Early cabbage, 295. 

cucumber, 303. 
Easily constructed water fountains, 244. 
Educational bulletins, xxxiii. 
Eg£, anatomy of the, 235. 

as it appears  during incubation, 
237. 

eating poultry, 234. 
plants, 304, 332. 

Enclosing and laying out the garden, 
282. 

Enemies, insect, of grasses, 60. 
Entomologist and Botanist, report of, 

xlvii. 
Equipment, xviii. 
Examination of nursery stock, xxvi. 
Experimental  plants and  grass  mix- 

tures, use and value of, 60. 
tests, plan of, 174. 

Experiment Station, Agricultural, ix, 
xvi. 

N. C. Agricultural for year 1896, ix. 
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opinions of work of, lvi. 
staff of, iv. 
work of during 1896, i. 

Experiments, horticultural, at South- 
ern Pines, 157. 

location of, 165. 
Explanation of terms used, 8. 
Express rates on dressed poultry, 256. 

Facts and figures, miscellaneous. 258. 
Farmers, how  values per ton can be 

utilized by. 12. 
opinion of in regard to work of N. 

C. Agricultural Experiment Sta- 
tion, lvi. 

when analyses are made for. 6. 
Feather pulling itch mites. 271. 
Feed for laying ducks. 221. 
Feeding grown fowls. 245. 

importance of regularity in, 244. 
the hens and chicks. 243. 

Fertilizer analyses, bulletins contain- 
ing, xv. 

need of, 8. 
of the fertilizer control. 13. 
when made for farmers, 6. 

business, relative amount of. xii. 
control station, x. 3, 5. 
laws, digest of. now in force, xiii. 

present. 5. 
Fertilizers and manures. 286. 

detailed analyses of, 14. 
number of brands manufactured, 

xi. 
table of average percentage, xv. 
valuation of and how determined, 

xiv. 
Fertilizing, details of, 183. 
Fenugreek, 339, 347. 
Fiber, forage and other useful plants, 

337. 
Field pea. Canada, 339. 
Financial statement. Iv. 
Firms doing business in North Caro- 

lina, xii. 
First assistant chemist, report of, xlv. 
Flat pea. 340. 349. 

worms or cestodes, 101. 
Flea, dog, 139. 

bird, 269. 
Fluke, liver, 110, 125. 131. 

worms or trematode, 102. 
Fly, black gad, 121. 

blow or screw worm, 122. 
bot, of horse, 119. 

sheep. 127. 
or ox-warbler, 113. 

gad, 115. 
golden-eyed ear, 122. 
horn, 114. 
stable, 122. 
white-lined gad. 121. 

Forage grasses, xxxiii. 
and hay making, 33. 

results of tests with, 39. 
tests of. 37. 

Force of the station, xix. 
Formation and care of grass lands. 55. 
Forage, fiber and other useful plants, 

337. 
Formulas, 328. 
Fountains, easily constructed  water, 

244. 
Fox worm. 138. 
Frames, cold  and uses. 284. 
Freight rates from seaboard points, 13. 
Fruit, varieties selected, 178. 
Fuller's teasle, 340, 350. 
Fungicides. 148. 
Fungous and insect enemies and their 

treatment, 190. 
Furze. 339, 348. 

Gad flv. 115. 
black. 121. 
white-lined, 121. 

Gapes in poultry, .28. 
Gape worm, 267. 
Garden, crops for. 288. 

home vegetable, xxxiii. 277. 
laying out and enclosing, 282. 
location and soil for, 282. 

Geese, lice of. 273. 
General care during incubation, 248. 

diseases of poultry, 233. 
poultiy points. 257. 
remarks. 222 
statements. 37. 
treatment and soils, 37. 

of fruit. 178. 
Geological notes of Southern Pines re- 

gion. 169. 
Geology of region, 167. 
Germ, cholera, 274. 
Gid worm, 123. 
Goat and sheep, parasites of, 123. 
Golden-eyed ear fly, 122. 
Governor, letter of transmittal to, iii. 
Grain crops, pests of. 145. 
Grasses and hay making, 33. 

diseases and insects enemies of. 60. 
forage, xxxiii. 
manures for. 56. 
tests of forage. 37. 

Grass lands, formation and care of, 55. 
mixtures, use and value of experi- 

mental. 60. 
plats, statement of notes taken, 75. 

Growth, statement of notes taken dur- 
ing, 75, 192. 

recording, 188. 
Guaranteed percentages, 10. 
Guinea-fowl, lice of, 273. 
Gumbo, or okra, 309. 

Hagy, 339, 344. 
Hairy bird tick, 270. 

lespedeza, 339. 346. 
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louse, small, 120. 
vetch, 339, 348. 

Harvest, or red mite, 141. 
Hatching Pekin ducks, 221. 
Haying by hand and machine, 72. 

tools, implements and machines, 
63. 

and hay making, 63. 
Hay making and forage grasses, 33. 

and haying tools, 63. 
Head mange of sheep, 129. 
Heel or bot fly, 113. 
Hemp, common, 353. 

Japan, 340, 352. 
Kentucky, 340. 
Persian, 340, 353. 

Hen and chicks, feeding, 243. 
treatment of, 243. 

Hens, crossing pure-bred cocks on com- 
mon, 222. 

nest, and attention for sitting, 242. 
Herbs, 305, 333. 
Home vegetable garden, xxxiii, 277. 
Horn fly, 114. 
Horse-radish, 305, 333. 
Horse, bot fly of, 119. 

parasites of, 118. 
warble fly, 120. 

Horticultural work, co-operation at 
Southern Pines, xxv, 157. 

Horticulturist, report of, 1. 
Hot beds, 285. 
Housing clucks, 222. 
House brooder, 251. 

duck, 211. 
useful poultry, 208. 

Houses, cleaning poultry. 212. 
poultry, 208. 

How  valuations of  constituents  are 
determined, 11. 

values per ton are calculated, 12. 

" Ifs " in poultry raising, 256. 
Implements, tools and machines for 

haying, 63. 
Importance of  regularity in feeding, 

244. 
Increase in number of brands, xiii. 
Incubation, artificial, 247. 

egg as it appears during, 237. 
general care during, 248. 
moisture and ventilation during, 

250. 
natural, 241. 
testing eggs during, 248. 

Incubator, location of, 247. 
Indian corn, pests of, 151. 
Information bulletin, xxi. . 

publication of, xxv. 
Ingredients,  seaboard  value  of un- 

mixed. 11. 
Insect, dangerous pests, act to prevent 

introduction of, xxx. 
enemies of grasses, 60. 

and treatment, 190. 
parasites,  102,   119.  127,  134, 139, 

269. 
Insecticides, 149. 
Introduction  91, 101. 160, 207, 281, 326. 
Irish potatoes, 313, 335. 

keeping, 317. 
second crop for seed. 316. 

Itch mites and mange, 117, 120. 
feather pulling, 271. 

Japan clover, broad leaved, 339, 346. 
Hemp, 340, 352. 

Jute, 340, 351. 

Kale, 305, 333. 
Keeping Irish potatoes, 317. 

sweet potatoes 319. 
Kentucky hemp, 340. 
Kidney worms, 131. 
Kohlrabi, 306, 333. 

Lands, formation and care of grass, 55. 
Langshans, black. 214. 
Large headed louse, 120. 

thread worm, 118. 
round worm, 134. 

of calf, 113. 
Late cabbage, 296. 

cucumbers, 304. 
potatoes for table use, 315. 

Laws, present fertilizer, xiii, 5. 
Laying out and enclosing garden, 282. 

ducks, feed for, 221. 
plats, 180. 

Leeks, 306, 333. 
Leghorns, 217. 
Leg mange, 270. 

weakness of poultry, 233. 
Legislation in regard to crop diseases, 

xxix. 
Lespedeza, hairy, 339, 346. 
Letter of transmittal, iii. 
Lettuce, 307, 333. 
Lice, body, 117. 

of chickens, 272. 
ducks, 274. 
geese, 273. 
guinea fowls, 273. 
pea fowls. 273. 
pigeons, 273. 
poultry, 229, 271. 
turkeys, 273. 

remedies for poultry, 275. 
Light brahma, 212. 
Lima beans, 290. 
Liver flukes, 110, 125, 131. 
Liver measle worm, 131, 
Location and soil for a garden, 282; 

and size for poultry yard,.208. 
of experiments, 165. 
of incubator, 247. 

Louse, body, of pig, 134. 
dog, 140. 
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smaller, 140. 
large headed, 120. 
small hairy, 120. 
red headed, sheep, 128. 

Lung worm, small, 126. 

Machines, haying by, 72. 
tools and implements for haying.63. 

Madder, 340, 350. 
Madia, 340, b50. 
Making notes, 188 
Manager, report of poultry, lii. 
Mange and itch mite, 117,120, 140. 

common of sheep, 128. 
head of sheep, 129. 
leg, 270. 
mite. 135, 140. 

red, 140. 
Manufactured,   number   of   fertilizer 

brands, vi. 
Manures and fertilizers, 286. 

for grasses, 56. 
Market, dressing and shipping poultry 

to, 254. 
Mating, Pekin ducks, 221. 
Matter, preparation of for bulletin of 

Department of Agriculture, xxviii. 
Maw worm, 118. 
Measle worm. 129. 

liver. 131. 
of cattle, 110. 

Mechanical analyses of soils, 174 
condition. 11. 

Melons, 333. 
musk, 307. 
water, 308. 

Meteorological division, publication of 
annual report, xxv. 

Methods of making notes. 188 
recording growth, 188 
securing photographic records, 188. 

Millet, pests of, 153. 
Minorcas, black, 219. 
Miscellaneous facts and figures, 258. 
Mite, mange, 135, 140. 

and itch, 117. 
feather-pulling itch, 271. 
harvest, 141. 
red, 270. 

Mixtures, use and value of grass, 60. 
Moisture and ventilation during incu- 

bation, 250. 
Mule, parasites of, 118. 
Mushrooms. 308, 333. 
Muskmelons, 307. 

Natural incubation, 241. 
Necessary temperature for incubation, 

248. _ 
Necessity for accurate sampling, 8. 
Need of fertilizer analyses, 8. 
Nematodes or round worms. 102. 266. 
Nest bug, 269. 

Nests and attention for sitting hens, 
242. 

boxes, 242. 
New poultry division, xxxii. 
Nineteenth annual report, ix. 
Nitrogen, 10. 
North Carolina  Agricultural  Experi- 

ment Station, i. 
annual report of, ix. 
during 1896, i. 
farmers, opinions of in regard to 

work of, lvi. 
fertilizer firms doing business in, 

xii. 
State board of agriculture, iv. 

Nose worm, 141. 
Notes taken of grass plats, 75. 

geological of Southern  Pines re- 
gion. 167. 

making, 188. 
Number of brands of fertilizers, 1885 

to 1895, xi. 
increase in, xiii. 

Nursery stock, examination of, xxvi. 

Oats, pests of, 153. 
Okra or gumbo. 309, 333, 
Onions, 309, 334. 
Operating the brooder, 250. 
Opinions of work of N. C. Agricultural 

Experiment Station, lvi. 
Ox warbler, 113. 

Palisade worms, 119. 
Parasites, animals and their. 110. 

insect, 102, 119, 127, 134, 139, 269. 
of cattle, 113. 

domestic animals, 97. 
goat and sheep, 123. 
horse, mule and ass, 118. 

of dog and cat, 135. 
pig,129. 
poultry, 260. 

protozoan, 274. 
Parasiticides and parasites, 103. 
Parasitic worms. 110.118,123,129, 265. 

of cat. 135. 
dog, 136. 
poultrv. 261, 

Parsley. 311, 334. 
Parsnip, 311, 334. 
Papers   and   journals   outside   State, 

xxxvi. 
received from inside State, xxxvii. 

Pea, 334. 
banana or velvet. 339, 343. 
Canada field. 339, 348. 
flat, 340, 349. 
rice, 339, 342. 

Pea-fowls, lice of, 273. 
Pearson bean, 339, 343. 
Peas, 312. 
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Pekin ducks, 220. 
hatching, 221. 
mating, 221. 

Pepper. 313. 384. 
Percentage of fertilizers, table of aver- 

age, xv. 
Percentages, guaranteed. 10. 
Persian hemp, 340, 353. 
Pests of barley, 150. 

buckwheat, 151. 
grain crops. 145. 
Indian corn, 151. 
millet, 153. 
oats, 153. 
rice, 153. 
rye, 153. 
sorghum, 154. 
vegetable   crops   and   treatment. 

320 
wheat, 154. 

Phosphoric acid. 9. 
Photographic records. 18*. 
Pie plant or rhubarb, 321. 
Pig, body louse of, 13-1. 

parasites of. 129. 
Pigeons, lice of. 273. 
Pie plant, or rhubarb, 321. 
Pin worms, 118. 
Plan of experimental tests, 174. 
Planting, quantity of seed for. 287. 
Plants and grass mixtures, values of 

experimental, 60. 
their parasites. 330. 

forage, fiber and other useful. 337. 
setting, 180. 

Plats during growth, notes taken of. 75. 
laying out, 180. 

Plymouth-rock, barred. 215. 
white, 216. 

Points, freight rates from. 13. 
Pork worms. 132. 135. 
Potatoes, Irish, 313, 335. 

keeping, 317. 
late, for table use, 815. 

sweet, 817. 335. 
keeping. 319. 

Potash, 10. 
valuations of, 11. 

Poultry, diseases of, 224. 
bumble foot of, 233. 
crop bound, 234. 
diseases of, 224. 
division, xxxii. 
dressing and shipping to market. 

254. 
egg eating, 234 
express rates on dressed, 256. 
general diseases of, 233. 
nouses, 208. 

with open shed, 210. 
keeping for profit, 207. 
leg. weakness of, 233. 
lice on, 229, 271. 

remedies for. 275. 

manager, report of, lii. 
parasites of. 260, 261. 

points, general, 257. 
preparing for shipping. 254. 
pure bred. 218. 

raising, " ifs" in, 256. 
scaly legs, 233. 
shipping, 255. 
signs of health and diseases in, 234. 
sorehead on, 232. 
wholesale and retail prices, 255. 
why not improve, 89. 
yard, location and size for. 208. 

Preface, 263, 159. 
Preparing poultry for shipping, 254. 
Preparation of *matter for bulletin of 

Department of Agriculture, xxviii. 
for planting, 177. 
soil, 286. 

Present fertilizer laws. 5. 
Press bulletins, publication of. xxiv. 
Proper selection of species. 55. 
Protozoan parasites, 274. 
Publication of   annual reports of sta- 

tion, xxv. 
meteorological division, xxv. 

biennial reports of station, xxv. 
information bulletins, xxv. 
press bulletins, xxiv. 
special bulletins, xxiii 
State Weather Service division, 

xxiii. 
weekly weather crop bulletins, 

xxiv. 
Publications during the year, xxi. 

of station, xix. 
summary of. xxi. 

Pure bred poultry. 213. 

Quantity of seed for planting, 287. 

Radish, parasites of the. 835, 
Radishes. 320. 
Ramie. 340. 353. 
Rape, 340. 350. 
Rates, freight from seaboard points, 13. 
Received during 1896,. books and pam- 

phlets, xxxv. 
Recording growth, 188. 
Records, photographic. 188. 
Red-head sheep louse, 128. 

mange mites, 140. 
mites, 270. 

or harvest, 141. 
ripper, cow-pea, 339, 442. 

Region, geology of, 167. 
notes of Southern Pines, geologi- 

cal, 167. 
Regular bulletins, publication of, xxi. 
Regularity in feeding, importance of, 

244. 
Relative amount of fertilizer business 

in 1896, xii. 
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Relative  seaboard  value  of  unmixed 
ingredients. 11. 

Remarks, general, 222. 
Remedies for poultry lice. 275. 
Remedies, apparatus for applying, 326. 
Report, annual of the Director, ix. 

of Agriculturist, xxxviii. 
Botanist and Entomologist, 

xlvii. 
First Assistant Chemist, xlv. 
Horticulturist, 1. 
Poultry Manager, lii. 

Report of station, xx 
station, annual publications of, 

XXV. 
station, biennial, xx. 

publication of, xxv. 
meteorological division, xx. 

publication of, xxv. 
Results of the tests with forage grasses, 

39. 
Rhubarb, or pie-plant, 321. 

parasites of, 335. 
Rice pea, 339, 342. 

pests of, 153. 
Rotation of crops, 284. 
Round worms, or nematodes, 102. 

large, of calf, 113, 134. 
Roup in poultry, 226. 
Rye, pests of, 153. 

Saccaline, 340, 349. 
Salsify or oyster plant, 321. 

parasites of, 336. 
Sampling, necessity for accurate, 8. 
Saving seed, 287. 
Scaly leg of poultry, 233. 
Scope of work, xvi. 
Screw worm or blow fly, 122. 

parasites of, 128. 
Seaboard, value of unmixed ingredients 

at. 11. 
points, freight rates from, 13. 

Second crop for seed. Irish potatoes, 316. 
Securing photographic records, 188. 
Seed for planting, quantity of, 287. 

saving, 287. 
second crop of Irish potatoes for, 

316. 
Selecting eggs and setting incubator, 

247. 
Selection of species, proper, 55. 
Sesame, 340, 350. 
Setting plants, 180. 
Sheep, bot-fly of, 127. 

common mange of, 128. 
head mange of, 129. 
and goat, parasites of the, 123. 
louse, red-head. 128. 
tick, 128. 

Shipping poultry, 255. 
Signs of health and diseases in poultry. 

234. 

Sketch of climate of Southern Pines 
and vicinity, 169. 

Small hairy louse, 120. 
Small lung worm, 126. 
Smooth bird-tick, 270. 
Snaps, 290. 
Soils and general treatment, 37. 
Soil and location for a garden, 282. 

comparative composition. 172. 
preparation of, 286. 

Some new forage, fiber and other use- 
ful plants, 337. 

Sorghu n. pests of, 154. 
Sore-head of poultry, 232. 
Southern Pines, co-operative horticul- 

tural work at. xxv. 157. 
geological notes of region, 167. 
sketch of climate at, 169. 

Special bulletins, publications of, xxiii. 
Species, proper selection of, 55. 
Spinach. 322, 336. 
Spiny headed worms or acanthcoe- 

phala. 102. 
Spine headed worms. 132. 268. 
Spring vetch, 339, 348. 
Spurry, 340, 349. 
Squashes, 322. 

parasites of, 336. 
Stable fly, 122. 
Staff of the Experiment Station, iv. 
Statements, general, 37. 

detailed of, notes taken of growth 
of grass plats, 75. 

financial, lv. 
Station. Agricultural Experiment, ix, 

xvi. 
annual reports of, xx. 
biennial reports of, xx. 
divisions of, xviii. 
fertilizer control, 5, ix. 
N.   C.   Agricultural   Experiment, 

opinions of work, lvi. 
publications of, xix. 
publications of, biennial reports of, 

xxv. 
staff of Experiment, iv. 
value of work of Experiment, ix. 
working force at, xix. 

Stomach worm, 112. 
Stomach thread worm, 125. 
Strangle, 112. 
Summary. 339. 

of publications issued during 1896, 
xxi. 

weights  of cows, and their  milk 
and butter production  in 1895, 
xliii. 

Sweet corn. 302, 332. 
Sweet potatoes, 317, 335. 

keeping. 319. 
Table of contents, vi. 160. 
Table use, late Irish potatoes for, 315. 
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Tape worms. 118, 135, 136. 265. 
broad, 123. 

Teasle, Fullers, 340, 350. 
Temperature, necessary for incubation, 

248. 
Terms used, explanation, 8. 

in an analysis, 9. 
Testing eggs and subsequent operations 

during incubation, 248. 
Tests of forage grasses. 37. 

plan of experimental, 174 
with forage grasses, results of, 39. 

Thread worm, 135, 138. 
Thread worms, large headed, 118. 
Thread worm, stomach, 125. 
Thread worm, yellow, 126. 
Tick, cattle. 115. 

hairy bird, 270. 
sheep, 128. 
smooth bird. 270. 

To the Governor, ix. 
Tomatoes, 323. 

parasites of, 336. 
Tools, haying and hay-making, 68. 
Tools, implements, and  machines for 

haying, 63. 
Transmittal, letter of, iii. 
Treatment of hen and chicks, 243. 
Treatment of pests of vegetable crops, 

326. 
Trematode worms, 265. 
Trematodes or fluke worms, 102. 
Tumor worms, 126. 
Turkeys, lice of, 273. 
Turnips, parasites of. 336. 
United States Weather Bureau, co-op- 

eration with, xxviii. 
Unknown cow pea, 339. 341. 
Useful poultry house, 208. 
Use and value of experimental plants 

and grass mixtures. 60. 
Uses of cold frames, 284. 
Valuation of available phosphoric acid, 

ammonia and potash, 11. 
Valuations of constituents, how deter- 

mined, 11. 
Valuation of fertilizers and how deter- 

mined, xiv. 
Value   of   work   of   the   Experiment 

Station, ix. 
Values per ton, how calculated, 12. 
Varieties of beans, 291. 

of fruit selected, 178. 
Various divisions, work of, xxxvii. 
Vegetable garden, home, xxxiii, 277. 
Velvet pea, 339, 343. 
Vetch, hairy, 339, 348. 

spring, 339, 348. 

Warble fly, horse, 120. 
Warbler, ox. bot or heel fly, 113. 
Water, 10. 

melons, 308. 

Weather  Bureau,  co-operation   with, 
xxviii. 

conditions during 1895. 189. 
Weed, beggar, 339, 347. 
Weekly weather crop bulletin, publi- 

cation of, xxiv. 
Weights of cows and milk and butter 

production, summary of, xliii. 
Wheat, pests of, 154. 
When analyses of fertilizers are made 

for farmers, 6. 
White-lined gad fly, 121. 
White plymouth rocks, 216. 
White wyandottes, 217. 
Wholesale and retail prices of poultry, 

255. 
Work during 1896 of the N. C. Agri- 

cultural Experiment Station, 1. 
Working force at the Station, xix. 
Work    of   the    Experiment    Station, 

^alue of, ix. 
N. C. Agricultural Experiment Sta- 

tion, opinions of, lvi. 
various divisions, xxxvii. 

Worms, bladder, 125. 
broad tape, 123. 
caecum, 112. 
flat or cestodes, 101. 
fluke or trematode, 102. 
fox, 138. 
gape, 2H7. 
gid, 123. 
kindney, 131. 
large round, 134. 
large round, of calf, 113. 
large headed thread, 118. 
liver fluke, 110, 125, 131. 
measle, 131. 
maw, 118. 
measle, 129. 

of cattle, 110. 
nematode, 266. 
nose, 141. 
palisade, 119. 
parasitic, 110, 118, 123, 129. 
parasitic, of cat, 135. 
parasitic, of dog, 136. 
pin, 118. 
pork, 132, 135. 
round or nematodes, 102. 
screw, 128. 
small lung, 126. 
spine headed, 132. 
spiny headed or acanthocephala. 

102. 
stomach, 112. 

thread, 125. 
strangle, 112. 
tape, 118, 135, 136. 
thread, 135, 138. 
tumor, 126. 
yellow thread, 126. 

Why not improve your poultry. 89. 
Yellow thread worm, 126. 
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