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Glimpse of the coast of Valencia, Spain, illustrating the botanical Series and Classes. 

A. Padina pavonia, seaweed, at low tide. B. Cyathea arborea, tree-fern, in a private garden. 

C. Cycas revoluta. D, Phoenix dactylifera, Date-Palm, female tree; other trees, male and 

female, on the horizon. E. Quercus suber, Cork Oak, on the edge of a Cork Oak planta- 

tion; laborers cutting the bark, which is the cork of commerce. 
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PREFACE. 

THE course of study in these Lessons is based upon the 
inductive method of A. L. de Jussieu. Beginning with 
Cryptogamia (the alphabet of organic life), Plant Develop- 
ment is gradually unfolded, from the green stain on our 
door-stone to the Magnolia and Clematis. Thus, at the 
outset, we see the principles upon which Differentiation is 
based. The Lesson on Fossils (including the Geological 
Table) exhibits the proofs of these principles. Then, with 
the plant world thus outlined, we begin the study of sepa- 
rate parts—root, stem, leaf, flower, fruit, tissues—and the 
forces which govern them. 

The Phanerogamia are’ usually divided by systematic 
botanists into two classes,—Monocotyledons or Endogens, 
and Dicotyledons or Exogens; and the Dicotyledons into 
two sub-classes,—Gymnosperme and Angiosperme. This 
is not nature’s method. The Monocotyledons are Angio- 
spermee (Covered Seeds) as well as the Dicotyledons; they are 
much more highly differentiated than the Gymnosperme ; 
and they are a much newer class, geologically. The most 
learned scientists of to-day follow nature; and in nature 

‘we find Gymnosperms associated with the higher Crypto- 
gams in the order of development. They form Compre- 

hensive Types, including the characters of Cryptogams, 
Monocotyledons, and Dicotyledons. They are not true 
Dicotyledons. Their flowers are without calyx or corolla ; 
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Vill PREFACE. 

the female flower is a naked ovule without an ovary ; the 
embryo has a long, persistent suspensor. Their wood and 
bark are nearly identical in structure. Their leaves re- 
semble those of the Fern, Club-Moss, or Palm. No type 
of plants is more distinctly individualized. In these Les- 
sons they are accordingly separated into a distinct class, 
and placed immediately after the Cryptogams. Next fol- 
low the Angiosperms, divided into two sub-classes, Mono- 
cotyledons and Dicotyledons (see Frontispiece, facing Title- 
Page). This is the only departure from the method of © 
Jussieu; and the author is confident that if Jussieu had 
lived to learn the lesson of the fossils as well as other late 
discoveries in science, he would have been first to advocate 

an arrangement which is so logical because it is so natural. 
The Manual which forms the second part of this volume 

is only an outline, for a mere catalogue of the 150,000 or 
more species of known plants would fill a quarto; but it is 
a complete outline. It should be consulted with every 
Lesson, and living specimens of the plants mentioned 
should be examined whenever they can be obtained. 

The use of the microscope cannot be too strongly urged. 
Without it no part of the plant can be successfully studied ; 
and good compound instruments small enough to be put in 
the pocket can be bought at rates ranging from three to 
five dollars. 
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ACADEMIC BOTANY. 

SECTION L—-STRUCTURAL BOTANY, 

PART FIRST.—MORPHOLOGY. 

LESSON I. 

FUNDAMENTAL DEFINITIONS. 

1-4. Natural Science. 5. The Plant. 6. Energy and Forces. 7. 
Life. 8. Plant defined. 9. Primordial Cell. 10. Nomenclature. 
11. Departments of Science. 12. Sex, Series. 

1. Natural Science treats of all things in Nature. 
Nature is a synonyme for the Universe. It consists of Ele- 
ments; of Bodies made out of elements; of States or Con- 
ditions in which elements and bodies exist; of Forces which 
govern them. 

ExaMpLe: Oxygen and Hydrogen are elements; they exist in a 
gaseous state. These two elements (gases) unite by chemical force, 
and form Water. Water exists in a liquid state; it is put in motion, 
or brought to rest, by physical force. . 

2. Bodies are Inorganic and Organic. 
3. Inorganie Bodies are without organs (Gr. organon, 

from ergon, work); that is, they have no working parts. 
They consist of particles, all of which are alike ; and they 
increase by accretion or addition, not by growth. They 
are called inert because they have no inherent power to 
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move, but are active only when moved by outside force. 
Minerals (which include gases, water, metals, stones, and 
earths) are inorganic. 

4. Organic Bodies have organs (working parts). They 
feed, they grow, they reproduce their kind. A plant is 
organic; its working parts are Root, Stem, Leaf, and 
Flower, or parts equivalent to them. An animal is or- 
ganic; its working parts are Stomach, Entrails, Lungs, 
Heart, Head, or parts equivalent to them. 

The science of organic bodies has two divisions: Botany, which 
treats of plants; Zoology, which treats of animals. These divisions 
constitute Biology (Gr. science of life), a term invented by Lamarck, 
who saw the truth of Butfon’s declaration that ‘‘ These two classes of 
organized beings have many more ¢ommon properties than real differ- 
ences.”’ 

5. The plant is the vital link between the mineral and 
animal, Plants feed on minerals and digest them into 
organic food. Animals feed on plants or on animals ; 
none of them, except the lowest (simplest), which are plant- 
like in structure, can digest minerals (9, 53). 

6. Energy and Forces——Energy is the power which 
pervades all nature, the reservoir whence all her activities 
proceed,— Attraction, Repulsion, Heat, Light, Electricity, 
Magnetism, Life,—and these activities are called Forces. 

A. Chemical force governs elements ; its study is Chemistry. 
B. Physical force governs bodies and their particles, together with 

their properties and relations; its study is Physics. 
C. Vital force governs life, and life exists only in plants and 

animals; its study is Biology, under the two divisions Botany and 
Zoology. Vital force includes 

D. Voluntary force, which governs Will; and 
E. Mental force, which governs Reason. Mental force .is the at- 

tribute of man alone; but there is a prophecy of it in the instinct of 
animals, and a foreshadowing of it in the behavior of plants, as we 
shall presently see. 

7. Life——Organie bodies are called living because they 
have life, which may be described—not defined—as: The 
power by which organized beings feed, grow, and reproduce 
their kind. Life, then, is threefold ; it includes 

A, Digestion, the power to take food and to convert this 
food into substances like those of the being that digests it ; 
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B. Growth, the increase and development of the organs 
of living things ; 

C. Reproduction, the power to generate a living body 
like the parent or parents that produced it. This living 
body is at first a minute cell called an Embryo (Gr. em- 
bryon, the rudiment of a living being). 

8. Plant defined.—A Plant is an organized body, feeding 
on water, air, and earth by means of roots, stems, and 
leaves, or parts equivalent to them, and reproducing its 
kind by means of flowers or parts equivalent to them. 

The old definition of a plant—‘an organic body destitute of sense 
and spontaneous motion,’? ete.—has long been discarded. The various 
parts of plants perform the functions of animal organs. With some- 
thing very much like cunning the Fly-Trap (Fig. 112), Nepenthes 
(Fig. 118), and Sarracenia (Fig. 114) catch insects and digest them at 
leisure. The Vallisneria flowers (Fig. 244) carry on as pretty a court- 
ship as human lovers. The Cyclamen (Fig. 245), like our homely 
Gooba pea, shows a mother’s forethought in the care she takes of her 
young ; and the lower seaweeds (Figs. 11 to 18) swim about with an 
apparently voluntary motion by which they are often mistaken for 
animals. These phenomena no longer surprise us; for 

9. The Primordial Cell, or life-cell, in both plants and animals, is 
composed of the same materials and endued with the same power of 
self-motion; differing, however, in food: the plant feeds on inorganic, 
the animal on organic, matter (5, 53). 

10. Nomenclature.—In Botany, as in every other science, the 
Nomenclature or Terminology—system of names or terms—is based on 
the rule of the Latin Grammar, though the names may come from the 
Greek or any other language. This method was adopted by scientists 
because the Latin, being a fixed language, is not subject to change. 
Scientific nomenclature is, therefore, a sort of universal speech, easy to 
acquire, which saves the labor of translation into various tongues. It 
is imperative that the student of any branch of science should master 
the principles of its nomenclature, which are-few and simple. These, 
with the Rules for Pronunciation, are given in Lesson XXXV. 

11. Sections.—Botanical Science has two Sections or departments: 
Section I. Structural Botany.—This concerns the forms, functions, 

and structure of organs. Its divisions are: 
A. Morphology (Organography), which treats of the outward form, 

arrangement, and behavior of organs, whether as a whole in the plant 
or as individuals ; 

- B. Physiology, which treats of the functions of organs; that is, of 
the special work they do. These functions come under three heads: 

(1) Nutrition ; (2) Reproduction ; (8) Correlation, or those functions 
by means of which external objects are brought into relation with the 
plant, and by which it reacts upon them ; 

C. Phytotomy (Histology), which treats of the anatomy of plants 
and their tissues ; 
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me Chemistry, which treats of the elements of which they are com- 
posed. 

Section II. Systematic Botany.—This concerns the study of different 
plants in their relations to one another. Its divisions are: 

A. Taxonomy (Classification), which places plants in groups ; 
B. Phytology (Descriptive Botany), which gives the diagnosis or dis- 

tinctive features of these groups and of their individual members. 

12. Sex. Marriage of Flowers. Series.—Though System- 
atic Botany is comparatively a new science, the fact upon 
which it is based, that flowers, like animals, are male and 
female, has been known from the earliest dates of history. 
Herodotus (480 B.c.) tells of the female palm-trees so 
carefully tended by the Babylonians, who brought flowers 
trom the male trees in the distant forests, and pollinated 
the flowers of the female trees, which otherwise would 
have remained barren. Empedocles (440 B.c.) called seeds 
the eggs of plants,—a term still retained by botanists. A 
great revival in botanical research took place in the seven- 
teenth century of the Christian era; and the marriage of 
flowers was declared as a creed in the names given to the 
Two Series into which plants are naturally separated, viz. : 

Series I. Cryptogamia, or Hidden Marriage (Gr. krupto, 
I hide, gamos, marriage): Plants with rudimentary flowers 
which are usually microscopic, and which produce spores. 
Seaweeds and ferns are examples. 

Series II. Phanerogamia, or Visible Marriage (Gr. phan- 
eros, visible): Plants with developed and usually visible 
flowers, which produce seeds. The Pine-tree, Wheat, and 
Apple are examples. 



THE FLOWER DEFINED.—THE EMBRYO. 5 

LESSON II. 

THE FLOWER DEFINED—THE EMBRYO. 

18. Flower defined. 14. Cryptogamia. 15. Parentage. 15 a. 
Naked and covered spores. 16. Phanerogamia. 17. Naked and Cov- 
ered Seeds. 18. Embryo-sac and Vesicle. 19. Male Flower. 20. 
Parentage; Fertilization ; Parthenogenesis. 

13. The Flower con- 
sists of generative or- 
gans and an Axis of 
growth. It is the most 
important part of the 
plant. 

14. Cryptogamia.— 
A. The female flower 
has several names, all 
equivalent to the same 
thing. The common 
name in Seaweeds is 
Oégonium, or Ege- 
Seed (Gr. o6n, ege, go- 
nos, seed). Inthe Ferns 
it is Archegonium, or 
Chief Seed (Gr. arke, 
chief). These odgonia 
and archegonia are 
often contained in a re- ON 

ceptacle called SPOTaN- — Fre. 1.—A, Vuncheric sessilis with ogonium and 
gium (plural sporan- antheridium. B, ojgonium open, antherozoids en- 

tering it. C, odgonium closed and ripening into an 
1a), AscUs. r uch ovspore; antheridium withered. \< 30 diam. D, 

I ), 3, o po ovspore of G@agoninm ciliahun. E, zotspore of Vau- 
(plural asci), and sev- cheria after the withdrawal of the cilize. F, zodspore 
eral other names, to b e of Gdogonium sprouting. > 350 diam. 

me 

mentioned in their proper places. Each oégonium or arche- 
gonium contains one or more spores ; each spore is the em- 
bryo of the future plant (Fig. 1). This spore, even in the ry! p g S spore, 
highest eryptogam (plant of Cryptogamia), has no develop- 

1 

AO 2%on28 
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ment into special organs like those of the parent. It con- 
tains, however, all the materials for the immediate struc- 
ture of those organs, though it remains until germination 
(the period when it begins to sprout) a simple cell with 
minute granules (grains) in its cavity. 

B. The male flower throughout the Cryptogamia is called 
Antheridium, or little anther (Gr. antheros, blooming). It 
produces minute particles (Fig. 2) called Antherozoids, or 
animal-like anthers (Gr. zoén, animal). These have an 
active self-motion. 

15. Parentage. A. Fertilization—As soon as the con- 
tents of the odgonium and antheridium are mature each 
organ opens at the apex (Fig. 1, A, B); the spore in the 

odgonium remains 
still ; the anthero- 
zoids pass out from 
the antheridium, 
swim or creep to 

“the open odgo- 
nium (Fig. 1, B), 
enter it, and blend 
with its spore. 
After this process 
—which is called 
Fertilization — the 
antheridium dies, 

Fia. 2.—A, antherozoids of Seaweed— Fucus platycarpus ; its work being ac- 
some free, others still in the antheridial cells. B, anthe- . 
ridium of moss—Polytrichum commune—discharging anthe- complished ; the 
rozoids. C, antherozoid of fern—Preris serrulata; a, large ry : 
extremity ; b, small extremity ; d, cilie, or hairs. Greatly OOGOMlUM closes 
magnified. (Fig. 1, C); her 

spore develops into an Odspore (egg-spore) ; and thus Hm- 
bryogeny, or embryo-creation, is accomplished. At maturity 
this ege-spore passes out from the oégonium, which bursts 
to discharge it. It is now capable of sprouting and grow- 
ing up into a plant, which it soon begins to do (Fig. 1, F). 
But even when fully grown and ready to sprout it is still a 
simple cell. B. Parthenogenesis. Often in Vaucheria and 
other seaweeds reproduction takes place in a mother-cell 
without foreign aid from antherozoids. This is Virgin 
parentage (Gr. parthenos, virgin, genesis, creation). In 
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these cases the spores (Fig. 1, D) are provided with hairs 
called cilie (LL. cilia, hair), and are endued with self-motion. 
They are therefore called Zoospores, or animal-spores. 

These little creatures are very social; they dance among them- 
selves, circling merrily, but never jostling; no human dancers could 
be more polite; then, when the heyday of youth is over, they with- 
draw their ciliw (Fig. 1, E) coe an outer wall, send out root-like 
projections (Fig. 1, F), and develop into staid mother-plants. 

15 a. Naked and Covered Spores.—IJn the lower Crypto- 
gamia—Seaweeds, ete.—the spores are naked ; that is, they 
have no special cover immediately surrounding them. The 
plants grow broadly from a common centre, without dis- 
tinction of stem or leaf; they are called Thallogens (Gr. 
thallus, a young shoot, gennao, to grow, beget), and may be 
called Broad-growers. In the higher Cryptogamia—Ferns, 
etc.—the spores are covered ; the plant-growth is upward, 
from the top; they are called Acrogens (Gr. akros, top, end, 
summit), and may be styled Top-growers. 

16. Phanerogamia.—A. The female flower is called an 
Ovule (L. ovulum, little egg); sometimes 
called Nucleus, or kernel. It usually | - 
has two coats (Fig. 3, a) called Seed- ” 
coats. 

The inner coat is called Secundine, or sec- 
ond coat (though it is first formed). The outer p 
is called Primine, or first coat. The opening 
in the Secundine is called the Endostome, or B 
inner mouth (Gr. endon, within, 
stoma, mouth). The opening in the j 
primine is called the Ezostome, or 
outer mouth (Gr. exo, outside). The 
apex of the ; J 
ovule (Fig. 3, 7, Ss \ 
a, n) points to ate. \ 
these mouths. j ve 
The two coats @ I Ra 
are attached \watTtiaah 
to the ovule a 
only atits base — Fi. 3.—a, ovule of Smartweed (Pulygonum), with two coats; n, nu- 

(Fig 8, A, cleus; 8, embryo-sac. A, pistil of same; 0, ovary; styl, style; sig, 
(Fig. .? 2") stigma; p, pollen-grains; ¢p, pollen-tube ; ve, embryonic vesicle; ch, 

ch) ; this point chalaza. B, pollen-grain emitting its tube. C, a, b, ¢, d, embryo (now 

is called the become many-celled) at different stages of growth; d, showing two 
Chalaza (Gr. cotyledons forming, The long thread-like part in the four figures is 

tubercl e) ; the the suspensor. 

orifice at the apex of the coats (whether there be one or two coats) 
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is the Micropyle (Gr. mikron, small, pyle, gate). For accents of terms, 

see Glossary and Indices. 

3 17. Naked Seeds 
and Covered Seeds. 

—In the lower 
Phanerogamia— 
Pines, etc.—the 
ovule has no cover 
except its own coat 
or coats. The 
plants in this low- 
er division are 
called, therefore, 
Gymnosperme, or 

grec an Sunn tao ae AE ee onked, seeds (Gr. 
disk of the torus below the ovary. 2, pollen-grain of Milk- gymnos, na ked, 
wort (Polygala vulgaris) ; e, grooves or slits in the extine, 
through which the intine f protrades asa pollen-tube. 3, Spermda, seed). In 
pollen-grain of Cherry (Cerasus vulgaris), discharging fovilla. . 
4, pollen-grain of none Primrose (@£nothera biennis), tube the higher Phane- 
protruding. 5, pollen-grain of Mallow (Jf. Aleea). 6, pollen- qe 
grains of Pine (Pinus excelsa), with two bladder-like swell- rogamia Grasses, 
ings of the extine, which assist it on being borne by the wind. Palms, Oaks, ete. 

—the ovule is contained in an Ovary, or egg-holder (Fig. 3, 
A,o). The plants in these higher divisions are therefore 
called Angiosperme, or Covered Seeds (Gr. aggeion, a vessel). 
The upper part of this ovary is usually prolonged into a 
stalk called a Style (Fig. 3, A); the apex of the style is with- 
out the epidermis, or skin, which covers the rest of the plant ; 
it is therefore called a Stigma (Gr. brand), because it is like 
flesh seared by a hot iron. These,—ovary, style, and stigma, 
—taken together, form the Pistil ; but they are merely pro- 
tective; the ovule is the only essential part. When the 
style is wanting, as in the Vine (Fig. 4, 1), the stigma is 
termed Sessile, that is, seated (on the ovary). 

Sometimes the ovule is raised on a stalk called a Funiculus (L. little 
cord), as in the Pea (Fig. 5, g¢; when this is wanting the ovule is ses- 
sile. The part of the ovary (or of the scale in Naked Seeds) to which 
the ovule is attached is the Placenta (L. cake). The point by which 
the ovule is attached to the funiculus (or to the placenta when the 
funiculus is wanting) is the Hilwm, or Eye. The Black-Eyed Pea gets 
its name from its conspicuous hilum. : 

18, The Embryo-Sac and Vesicle——The Ovule (nucleus) 
contains the Hmbryo-sac (Fig. 3, a, s); this sac contains 
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the Embryonic Vesicle (Fig. 3, A, ve), which becomes the 
embryo. All the other parts of the ovule, as well as of 
the plant, consist of many united cells; but this vesicle, 
before fertilization, is a simple cell, like the spore in Cryp- 
togamia. At first it has a neck called Suspensor, as in the 
figures in C; but this suspensor soon disappears, except in 
Gymnosperms, in which it persists. 

19. The Male Flower in Phanerogamia is called an An- 
ther. It is usu- 
ally raised on 
a stalk called a 
Filament, as in 
the Vine (Fig. 
41,)and Cherry 
(Fig. 5, 5); and 
the two together 
—anther and 
filament—form 
the Stamen 
(from Gr. istemi, 
I stand). When 
the filament is 
wanting the an- 
ther is sessile. 
The anther 

Fie. 5.—1, vertical section of fl. of Primrose (Primula elatior), 
has two lobes, showing many ovules on a free central bb ‘atarhens oe 
which are at monopet. corol. 2, vert. sec. of fl. of Comfrey (Symphytum) ; 

i . corolla and two ovaries removed. 3, pistil of Barberry (Ber- 
once united and beris) ; oe short, Sa a ee ee 4, transverse 

section of ovary of Lily (Lilium), three-celled. 5, vert. sec. of 
separated by &@ 4. of Cherry (Cerasus ‘olga "Die ete two piatils, 

1 1 many stamens. 6, pistil of Pea (Piswm) opened; a, ovule; 
ridge or line placenta ; /, funiculus. i 
called the 
Connective (Fig. 4,1). Usually the connective is a mere 
prolongation of the filament; but sometimes it is a well- 
defined body, as in the Almond. The anther contains a 
fine dust called Pollen (Li. flour-dust). This consists of 
minute separate cells called pollen-grains. Each grain has 
two coats (Fig. 4, 2 to 6): the Jntine, or inner, the Extine, 
or outer. The extine is often beautifully figured or orna- 
mented. Each type of plant has its peculiar pollen-grains, 
characterized by special forms and markings. The pollen- 



10 ACADEMIC BOTANY. 

grain is filled with a fluid called Fovilla (L. nourishment). 
This fovilla (Fig. 4, 3) contains particles which are the 
equivalents of antherozoids in Cryptogamia; but they 
have only a slight self-motion. 

20. Parentage.— When the ovule and pollen are mature 
—at the flowering season—the anther-lobes open and the 
pollen-grains are set free. Borne by the wind or by in- 
sects, these grains reach the naked ovule of the Pine, or 
the stigma of the pistil in the higher phanerogams. Both 
of these—the Pine ovule and the stigma—have, at the 
apex, delicate papille (LL. nipples), which are projections 
forming what is styled the conducting tissue. The pollen- 
grains fall on this tissue, to which they are held by a viscid 
fluid it secretes. This fluid acts on the pollen-grain ; if it 
is a gymnosperm (Pine, Cycas, etc.) its extine bursts irregu- 
larly (Fig. 48, B); if an angiosperm (Grass, Cherry, etc.), 
its extine is provided with special openings (Fig. 4, 2 to 5) ; 
through these openings the intine protrudes in the form of 
a tube (Fig. 3, A, B). This tube contains the fovilla; and 
descending through the loose tissues of the style (Fig. 3, A, 
ip) it penetrates to the embryo-sac, and mingles its contents 
with the contents of the embryonic vesicle (which is equiv- 
alent, as we know, to the spore in cryptogamia). The 
transfer of the fovilla from the pollen-tube to the embry- 
onic vesicle has never been detected ; botanists suppose it 
takes place by diffusion through the cell-walls. At any 
rate, the appearance of the pollen-tube in this neighborhood 
incites the embryonic vesicle to active work ; and this is 
called Fertilization also, though not by direct contact as in 
Vaucheria.. The time required for this process varies. In 
Gymnosperms the pollen-grain remains dormant on the 
naked ovule for weeks and months before sending down its 
tube; and the fruit does not ripen until the following year. 
In the higher plants a much shorter time is required ; some- 
times a week elapses; sometimes a day; the pollen-tube 
passes down the long style of the Pretty-by-night (Mirabilis) 
and the Night-blooming Cereus in a few hours. 
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LESSON III. 

THE EMBRYO CONTINUED—GERMINATION—TORUS. 

21. Seed, Embryo. 22, 23. Fruit, Seed. 24. Cotyledons. 25. Ger- 
mination. 26. Collum. 27. Axis of growth, or Torus; Houses. 

21. Seed. Embryo.—The ovule, after fertilization, is 
technically called a Seed. The embryonic vesicle—which 
is equivalent to the odspore in Cryptogamia—does not re- 
main a simple cell. It rapidly multiplies its cells by divis- 
ion; the cells remain united (Fig. 3, C), and are gradually 
differentiated—that is, changed into different organs and parts 

Fic. 6.—A, vert. section of grain of Oats (Avena), 
with large perisperm ; a, cotyledon with its pointed 
scutellum, or shield; g, plumule; +r, radicle. B,em- 
bryo removed and still more enlarged ; a, scutellum ; 

\ ¢, cotyledon ; (/, slit through which the plumule will 
pass out in sprouting; 7, radicle. (, grain of Wheat 

: (Triticum) sprouting ; q, seed ; t, plumule ; ¢, coleo- 
rhiza, or root-sheath. D, grain of Indian Corn (Zea) sprouting; plumule with 
three leaves; stem sending out adventitious roots above the collum. 

like those of the parent plant. Whilst this process is going 
on in the embryo itself, the embryo-sac becomes filled 
with nutrient substances which are provided to sustain the 
embryo at the time of germination (Fig. 6, A; Fig. 9, 2). 
This food is called Perisperm (Gr. peri, around, sperma, 
seed), because it usually obliterates the embryo-sac and fills 
the cells of the nucleus, thus surrounding the embryo, which 
is the soul of the seed. It is the perisperm in the grains— 
Wheat, Oats, Maize, ete——which furnishes our flour and 
meal, [Sometimes the embryo-sac persists at a certain 
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stage of growth, as in the Yellow Water-Lily (Fig. 7, E); 
it retains its special secretion or food, whilst other food is 
developed in the nucleus outside of it. This outer nutri- 
ment is the perisperm ; the inner nutriment is called Endo- 
sperm, a term sometimes (but loosely) applied to the true 
perisperm. The persistent embryo-sac here is called a Vi- 
tellus (L. yolk of an egg) because in position it resembles 
the yolk of an egg.] In many cases the embryo itself 
becomes large, completely fills the seed, and stores up the 
nutriment in its own proper organs, as in the Pea, Acacia 
(Fig. 7, A, B), Walnut, Almond, ete. 

22, Fruit. Seed. Whilst this pro- 
cess is going on in the embryo itself, 
the seed-coats grow; the outer coat 
thickens ; in Gymnosperms (which we 
know have no ovary) this outer coat 
becomes fleshy or woody, simulating 
a true seed-cover. In Angiosperms 
(which have an ovary) 
the ovary grows and be- 
comes a Pericarp (Gr. 
peri, around, karpos, 
fruit). In the Pea and 
Bean (Fig. 5,6) the 
pericarp is a pod with 
many seeds. In the 
Cherry the pericarp is a 
stone with a 
fleshy exterior. 
Letusremem- {| 
ber, in the ber "1 5 NY 
‘ginning of our A é 
Lessons, that 2,1 Aubry of Pu um) with heim uy 
the Seed itself flower (Albizzia Julibrissin) sprouting ; top of cotyledons still en- 
. closed in the seed-coats. , same, further advanced. Both these 
is the true figures show the collum, or neck, m. D, young Maple (Acer); 1, 

Byusts all lie ie ies ae ee oe 
other parts of Lily (Nuphar), showing the vitellus with its endosperm, and the 

outer perisperm ; «embryo minute. 
the flower— 
ovary, calyx, ete—are but its envelopes, whether they be 
edible or not ; though these too are called the fruit. 
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23. We pluck the ripe fruit—Pea, for example (Fig. 
5, 6),—open the pod, and take out a seed. This seed has 
two coats; the inner one, thin and fine, is called the Teg- 
men (L. covering) ; it is the Secundine of the ovule. The 
outer coat is the Testa (i. shell); this is the primine of 
the ovule. It is usually harder and thicker than the teg- 
men, and often variously carved and appendaged, as we 
shall see in a future lesson. We carefully remove these 
seed-coats, and we find the ripe embryo (Fig. 7, A, B). 
We examine its parts. They are: the Radicle, or root, r ; 
the Caulicle, or lower stem, t; the Plumule, or upper stem, 
g; the Cotyledons, cc. The cotyledons get their name from 
the Greek kotule, a cup, which they often resemble; being 
rounded without and hollowed within. The point of junc- 
tion between the radicle and caulicle is the Collum, or neck 
(m). This is quite plain in the Acacia (Fig. 7, B, C); but 
in many plants it is invisible. 

24. Number of Cotyledons——In Gymnosperms the em- 
bryo has two, or oftener many cotyledons; in Angiosperms 
there are two divisions: (1) the Grasses, Lilies, Palms, etc., 
which have but one cotyledon, and which are called Mono- 
cotyledons ; and (2) the Oak, Apple, Pea, etc., which have 
two cotyledons and are called Dicotyledons. In mono- 
cotylédons the cotyledon is sheathing, like a cylinder around 
the plumule ; and it never leaves the seed nor ascends above 
ground in germination. In dicotyledons and gymnosperms 
the cotyledons often ascend, as in the Pea and Maple (Fig. 
7). The cotyledons are transformed leaves; they are 
usually called Seed-leaves, because they nourish the young 
seed in germination, gradually yielding up their store as 
the plant grows, and then withering. 

25, Germination.—We plant the seed. If it be a mono- 
cotyledon (Fig. 6, C, D), its plumule alone ascends above 
ground, and becomes a Caulis, or upper stem, whilst the 
radicle descends in the ground, and soon perishes; but 
other roots rapidly spring around the collum, or neck ; and 
thus we see many fibrous roots in monocotyledons, but no 
central or tap-root. If the seed be a dicotyledon or a gym- 
nosperm, its radicle becomes a strong tap-root, as in the 
Pine, Acacia, and Maple (Fig. 7, C, D), with many 

2 
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branches; its caulicle often bears the cotyledons above 
ground (though sometimes, when they are very large and 
fleshy, as in the Acorn and Buckeye, the cotyledons re- 
main under ground); its plumule lengthens into a Caulis, 
or true upper stem, with true leaves and branches. We see 
therefore in the embryo a miniature plant with root, stem, 
and leaves whilst still in the seed and attached to the 
mother-plant,—wonderfully developed above the spore in’ 
Cryptogamia. 

26. The Collum, or neck (Fig. 7, D, m), is the focus of 
the two axes of the plant: the descending axis, which re- 
gards the root and its functions; and the ascending axis, 
which regards the stem and its functions. These functions 
are quite distinct, as we shall see. 

27. The Axis of Growth of the flower (13) is called the 
Torus (L. cushion or couch). It segregates the generative 
organs from the body of the plant; at the same time it 
keeps them in communication with the plant, from which 
it transmits nutriment to them. In Cryptogamia it is 
often a mere line or point, as at the base of the organs in 
Vaucheria (Fig. 1, A, B,C). In Phanerogamia it is often 
conspicuous, forming a disk, as in the Vine (Fig. 4, 1). 
When the male and female flowers (stamens and _pistils) 
are on the same torus, as in the Vine, Cherry, Prinirose, 
etc., the flower is called Biserual (two-sexed), and also 
Monoclinous, or one-couched (Gr. kline, couch). When the 
male and female are on separate tori (plural of torus), as in 
the Vaucheria (Fig. 1) and the Maize, or Indian Corn, the 
flowers are Unisevual (one-sexed), and also Diclinous, or 
two-couched. Diclinous flowers are called Diccious, or 
two-housed (Gr. otkos, house), when the male and female 
are on separate plants, as in the Date, Willow, Hemp. 
They are called MMonecious, or one-housed, when they 
are on the same plant, but on separate tori, or couches, as 
in the Vaucheria (Fig. 1) and Indian Corn. The place 
which the stamens occupy on the torus is called the An- 
dreecium, or man’s house (Gr. andros, man); the place 
occupied by the pistils is called the Gyneciwm, or woman’s 
house (Gr. gyne, woman); and this is always in the centre 
of the torus. The staminate flower is called Sterile, or bar- 
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ren, because its share in the work of reproduction is very 
brief, and it dies as soon as this is accomplished. The pistil- 
late flower is called Fertile, because it does almost the whole 
work of reproduction—sometimes the whole. 

Ex.. In.the Maple, Pea, etc., after the pollen-grains of the stamen 
fertilize the ovule of the pistil the stamen dies in a few hours. The 
ovule develops into a fruit, requiring the entire summer to ripen. The 
case is the same in Cryptogamia. See Vaucheria, Figure 1, C. 

LESSON IV. 

THE PERFECT AND COMPLETE FLOWER—BASIS OF 
CLASSIFICATION—BOTANICAL NAMES. 

28. Perfect Flower. 29. Complete Flower. 80. Arrangement of 
parts. 31. Basis of Classification. 82. Embryo rules the structure. 
88. Order of Classification. 34. Botanical names. 

28, The Perfect Flower is monoclinous (27). In the 
lower phanerogams the pistil, stamen, and torus make the 
entire flower, as in the Black Pepper and the Ash (Fig. 
8, A); here <a 
the torus is a 
mere point of 
union with the 
stem. 

Fic. 8.—A, flower of Common Ash (Frasinus excelsior), with two united 

pistils, which separate at maturity into two winged fruits, c; a, branch of 

game; 6, cluster of flowers. A, magnified. 

29. The Complete Flower is also monoclinous; but it 

is furnished with outer parts called Floral Envelopes, as in 

the Rose, Hollyhock, Buttercup (Fig. 9, 1, 6), and the 

Cotton (Fig. 10). 
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30. The Arrangement of floral parts is always in the 
following order : 

A. The FPistil (with its ovule), in the centre of the 
torus, whether there be one ovary, as in the Primrose (Fig. 
5,1), or many ovaries, as in the Buttercup (Fig. 9, 6). 

B. The Stamens (with their anthers), in a whorl or whorls 
next outside the pistils or ovaries. 

C. The Corolla (L. little crown), next outside the stamens. 
Its parts are called Petals; they are usually brightly 

colored and delicate in 

(@ \ texture. When the pet- 

((¢) als are united into a 

Nee 

tube, as in the Morn- 
ing-glory and Prim- 
rose (Fig. 5, 1), ‘the 
flower is Monopetalous 
(one-petalled) ; when 
the petals are sepa- 
rate throughout, as in 
the Rose, Cotton, and 

4 
Fig. 9.—1, vert. sec. of fl. of Buttercup (Ranunculus 

acris); prolonged cone-shaped torus in the centre, with 
many pistils on its top ; stamens (with long filaments) 
in whorls below the pistils; petals next outside the 
stamens (only three petals shown, others cut off); 
sepals next out-ide the petals; only two seen, 2, 
seed of Aconite, cut vertically, showing the very 
small embryo, the large perisperm, and the thick- 
ened testa. 4, diagram of Buttercup fi. 4, ripe fol- 
licle (pod) of Columbine (Aquilegia), open at top. 5, 

Buttercup (Figs. 9, 
10), the flower is Poly-. 
petalous (many - pet- 
alled); when wanting, 
the flower is Apetalous 
(without petals). 

D. The Calyx (Gr. 
ripe akaine (one of the little pistils) of Buttercup. 6 
pistils and part of stamens of Buttercup. 7, spurred 

petaliof Columbine: called Sepals, next out- 
side the corolla. Often, when the petals of a flower are 
separate, its sepals are united into a cup at base, as in the 
Rose, the Cherry (Fig. 5, 5), and the Apple. The calyx- 
cup of the Rose becomes the red hip when ripe; the calyx- 
cup of the Apple becomes the fleshy part we call the fruit, 
though strictly the fruit is the seed alone. The corolla and 
calyx are called Floral Envelopes. They are always on the 
torus. When there is but one floral envelope, as in the Lily- 
of-the- Valley, or the Wood-rush, it is called a Perianth. 

E. The Pedunele is a stalk on which the flower is often 
raised, as in the Buttercup, Cherry, Rose, Cotton (Fig. 10), 

chalice, cup), its parts 
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F. The Bract (L. scale) is a transformed leaf, on the 
peduncle or at its base. It is conspicuous in the Rose 
and Carrot. In the Hollyhock and Cotton (Fig. 10) the 
large bracts just below the flower exactly resemble a calyx ; 
but the true calyx is within; and we can always tell the 
difference between bracts and sepals, because bracts are 
never on the torus. 

31. Basis of Classification—The ruling principle in 
all classification is the Rela- 
tive Value of Characters, the 
most constant (enduring) 
characters taking the highest 
rank. In Botany these are 
found in the flower, but es- 
pecially in the embryo ; there- 
fore The condition of the 
embryo is the basis of classifi- 
cation. The rules of value 
are as follows: | 

I. Tue Empryo: A. The 
absence (Cryptogamia) or 
presence (Phanerogamia) of 
differentiated organs such as 
cotyledons, radicle, and plu- 
noule ; 

B. The absence (Gymno- 
sperm) or presence (An- 
giosperme) of an ovary ; 

C. The number of coty- 

ledons (Monocoty ledonee, Fra. 10.—Indian Cotton (Gossypium tri- 
Dicotyledone). cuspidatum), fis. on peduncles; bracts just 

II. Tue Perats: A. une tee Dae ann the aon 

Their absence (Apetale) or “land st its base. 
presence (Petal). B. Their cohesion (Monopetale) or 
separation (Polypetale). 

III. Tue Stamens: Their manner of insertion, giving 
rise to the distinctions Ovary Free, Ovary Adherent, etc. 

IV. THe PerispermM: Its presence or absence; Its 
nature. 

V. THE Rapicie: Its direction. 
b 2* 
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VI. ZEstivation, or the arrangement of floral enve- 
lopes in the bud. 

‘VII. Symmerry in the position, number, and form of 
the floral whorls. 

32. The Embryo rules the structure of the leaf and stem. 
I. Cryptogamia: .A. Class I. Naked Spores ( T'hallogens) 

produce cellular growth without true leaves or stems 
(Seaweeds, Liverworts) ; and 

B. Class II. Covered Spores (Acrogens) produce fork- 
veined leaves (Ferns), or awl-shaped leaves (Club-Mosses), 
and simple cellular stems with but little wood. 

II, Phanerogamia. A. Class I. Naked Seeds (Gymno- 
sperm) produce parallel-veined leaves (Cycas), or fork- 
veined leaves (Gingko), or awl-shaped leaves (Pines), with 
imperfectly exogenous stems ; 

B. Class II. Covered Seeds (Angiosperme), which have 
two divisions : 

a. Monocotyledons, producing parallel-veined leaves 
(rarely net-veined, Yam) and endogenous stems (Wheat, 
Indian Corn, Banana, Palm). 

b. Dicotyledons, producing net-veined leaves and fully 
exogenous stems (Oak, Almond, Rose, Magnolia). 

33. Order of Classification —Hach Series—Cryptogamia 
and Phanerogamia—has its Classes, Orders, Genera, and 
Species. 

For example, the Dog-Rose (Rosa canina) and the Sweet-Brier 
(Rosa rubiginosa) differ in a few specific points, such as rustiness and 
fragrance in the leaves of the Sweet-Brier; they are therefore different 
in SPEcIES (canina, rubiginosa). They are alike, however, in fruit, 
flower, leaf, and stem; they are accordingly placed in the same Genus 
(Rosa). The Peach and Almond resemble the Apple in flower; but 
the Apple-blossom has five pistils, whilst the Peach- and Almond- 
blossoms have but one. Their fruit also differs from that of the 
Apple; they are therefore placed in a different genus (Prunus) from 
that of the Apple (Pyrus). Yet the Peach, Almond, and Apple, in 
their flowers, their seeds without perisperm and with a straight em- 
bryo, resemble the Rose; they are therefore placed in the ORDER of 
the Rose (Rosacew). The Oak differs from all of these in flower, fruit, 
and leaf; it is therefore placed in a different Order (Cupulifere). But 
its seed is covered,—that is, it has a pericarp; the Oak is accordingly 
placed in the same Cass with the Rose (Angiosperme, Covered Seeds) ; 
its embryo has two cotyledons, like the embryo in the Rose Order; it 
is therefore in the same SuB-Oxass (Dicotyledone). All these plants 
have visible flowers producing seeds; we know, therefore, that they 
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belong to the SERIEs Phanerogamia. Species, then, make a Genus; 
Genera make an Order; Orders make a Class; Classes make a Series ; 
and Two Series—Cryptogamia and Phanerogamia—make the ‘Vege- 
tal Kingdom. 

34. The Botanical Name of a Plant is always double, 
and written after the rule of the Latin Grammar, though 
the etymon, or root, may come from any other language. 
The first name belongs to the Genus, and is called Generic. 
The second name belongs to the Species, and is called 
Specific. Rosa is the generic name of any rose; Rosa 
canina specifies (gives the species of) the rose we call in 
English Dog-Rose (canina, from L. canis, dog). Rosa 
rubiginosa ie rubiginosa, rusty) specifies the rusty-leaved 
rose we call Sweet-Brier. (See Rules of Pronunciation, 
Lesson XXX'V.) 

LESSON V. 

MORPHOLOGY OF THE PLANT AS A WHOLE—PLANT 
DEVELOPMENT. 

1. Thallogens, Naked Spores. 
Series I.—Cryptogamia. 2 Classes { 2. Acrogens, Covered Spores. 

Cuass I.—THaLiocens. Naked Spores. 

35, 86. Protophytes. 37. One-celled Plants; THE CELL DEFINED. 
38. Digestion and Growth. 39. Single Reproduction. 40. Partheno- 
genesis. 41. Reproduction and Multiplication. 42. Volvox. 48. 
Diatoms. 44. Dual Reproduction; Conjugation. 45. Green Sea- 
weeds. 46. Parentage; Summary. 

35. Protophytes (Gr. protos, first, phyton, plant) are 
called First Plants because they were the first plants cre- 
ated. They are considered the first formed of living crea- 
tures, and therefore the foundations upon which all organic 
life is based, for the plant must have preceded the animal 
(5). They teemed in the seas ages before land appeared, 
and perhaps long before any animal was created ; living 
their brief day, and then, in their fossil remains, laying up 
food for the coming generations of higher plants. 
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36. In the lowest geological formations (see Lesson XIII.) the rocks 
are without organic remains; above these, fossil Seaweeds appear; a 
little higher, Ferns and Pines ; then Cycads and Palms ; then the Oak, 
Maple, Magnolia; then the thousands of grasses, herbs, shrubs, and 
trees. It is of the profoundest interest to the student to see how, 
through slow periods of time, plants of the higher types were brought 
forth ; and how, as the earth became better fitted for man, the ancient 
growths were supplanted by these higher types, leaving only here and 
there some microscopic descendant, like the Red Snow and the Dia- 
tom, or some solitary patriarch, like the Dead-Man’s-Rope, the Tree 
Fern, Pine, and Palm, to tell the story of that strange elder time, 
which did its work and passed away ages before man appeared on the 
scene. 

On a stone exposed to moist air and shaded from the sun, or on one 
over which water flows continually, we find delicate blotches, usually 
green, sometimes olive, brown, or red. These are composed of myriads 
of tiny plants, Seaweeds, Moulds, Fungi, Lichens, etc. They live their 
little life of a day, an hour, a week, ayear. They die, and their remains 
form a nidus, or nest, for the mosses. Minute phanerogams (grasses, 
etc.) succeed the mosses; the stone is not only covered, but gradually 
pulverized ; soil is formed. ‘This soil is suited to the growth of shrubs 
and trees, and the once bare granite thus becomes fertile earth, ready 
for the abode and sustenance of man. We see this miracle daily, the 
same now as in the beginning. It shows us that creation is a con- 
tinued energy, not an accomplished work. Nature has a forward as 
well as a backward look ; the stones and plants, her eloquent prophets, 
not only unveil the past, but predict the future. Each stone holds the 
imperishable history of its own organisms ; each organism foreshadows 
the type that is to succeed it. 

87. One-celled plants. The Cell defined—Among the 
Alge—usually called Seaweeds, though many of them are 
fresh-water plants and some of them land plants—we find 
the simplest expression of organic life. We see the green 
blotches on the stone; the crimson patches on the north 
side of a damp cliff; the Blood-rain that falls in different 
parts of the world ; the delicate stuff called Red Snow (Fig. 
11, D) which appears so often on the true snow in the Alps, 
the Pyrenees, and in British America, where it covers the 
rocks on Baffin’s Bay to a depth of ten feet. These consist 
of myriads of individual plants, each plant being a single 
cell. Their color is due to 

A. Chlorophyll, or leaf-green (Gr. chloros, green, phyllon, 
leaf), the substance which gives verdure to leaves. We 
examine one of these little plants under the microscope (Fig. 
11, D). It is a simple cell or globe, with a closed outer 
wall of soft elastic material called 
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B. Cellulose, or cell-fabric. This consists chiefly of car- 
bon and water; it makes the fabric of all plants. This 
wall surrounds an inelastic jelly-like substance (from which 
it is separable) called 

C. Protoplasm, or First mould (Gr. protos, first, plasma, 
mould). Protoplasm consists chiefly of carbon, water, and 
nitrogen, the elements that form animal fabric. It has the 
inherent power to move in every direction toward inorganic 
substances; to convert them into organic matter; and to 
transmit to this organic matter its own powers of digestion, 
growth, and reproduction. It is a homogeneous mass, usu- 
ally globular; its periphery, or limiting surface,—called 
the film,—is slightly firmer than the rest of the mass of 
protoplasm ; but it is exactly identical with it, and insepa- 
rable from it, and may be compared to the surface of a drop 
of water, or of a mass of fresh jelly. This protoplasamnm— 
of course including its film—is sometimes called 

D. Primordial utricle, or First-bladder,—a name given 
it by Mohl,—because it is the first-formed part of every 
organism, whether vegetal or animal. We have already 
seen it in the embryonic vesicle of the higher plants (Fig. 
3, A). A denser portion near the centre of the mass is 
called the nucleus ; it is the seat.of vital activity. Within 
the nucleus there is often to be seen a well-defined spot 
with the vitality almost of an eye; this is called the 
nucleolus, or little nucleus. 

Protoplasm is the first beginning of every cell. It builds 
itself, out of itself; it next constructs, out of its own ma- 
terials, the cellulose, which is the wall of its house; which is 
separable from it; and which completes the vegetal cell. 

We find all the elements of protoplasm in inorganic nature. We 
combine them in the exact proportions in which they exist in the 
living cell; but we cannot make protoplasm. Nor is it ever free in 
nature. It is always pre-existent in a mother-cell, or in a wandering 
mass called Plasmodium, as in the slime-moulds (58). Farther than 
this we cannot go. The most daring explorer is arrested here, at the 
threshold of life, by this silent door-keeper. We can no more tell 
whence came this first living mother than we can tell whence came the 
first inorganic atom. 

38. Digestion and Growth—We watch one of these 

little plants (which are usually associated in masses). It 
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has no roots, stems, nor leaves; but it has parts equiv- 
alent to them (8). Its cellulose (Fig. 11, A), moved by 
the protoplasm within, absorbs materials from the water, 
the air, and the earthy matter they contain, just as 
shrubs and trees absorb them through the root, stem, and 

E . leaf. These materials 
are called Pabulum 
(L. food). The pro- 

oe) toplasm receives the 
pabulum transmitted 

Fic. 11.—A, single plant of Chroococeus rufescens, X. to it by the cellulose ; 

B same, fwocalls forming tide, Caume four ses, with unerring exacti- 
forming many cells. E, young plant of Pediastrum tude it selects, com- 
granulitum before the formation of cellulose; two * . is 
cilie, which are mere projections of the surface (film) bines, digests the 

ik aliea oa various substances ; 
it endows them with its own powers; it grows. 

39. Single Reproduction. Cell-division, Fission —This 
little cell has no flowers, but it has parts equivalent to 
them (8). The mother-cell divides interiorly into several 
daughter-cells (Fig. 11, B, C, D). Each daughter-cell 
invests herself with a primordial utricle; the mother-cell 
bursts and dies; the daughter-cells escape as spores. Each 
spore at first has no cellulose; in some species the pri- 
mordial utricle is protruded in the form of cilie (Fig. 11, 
E) making zodspores, as in Vaucheria. These frisk and 
frolic, like those of Vaucheria, for a while; then they with- 
draw their cilize, form a wall of cellulose (as in Fig. 1, E); 
each repeating the simple family history, performing within 
itself all the functions of seed, plant, and flower. This earliest 
form of parentage (birth through a mother-cell alone) is called 
Cell-division. It is called Fission when the mother-cell di- 
vides into two parts, creating two daughter-cells. 

40. Single Reproduction is sometimes called Asexual or neuter 
by botanists; but this is an ill-chosen and contradictory term, and 
should be avoided, even in the flower-world. In the Protococcus, 
and in one form of the Vaucheria and Gidogonium (Fig. 1, D, E, 
F), the whole of reproduction is begun and developed in a mother- 
cell without foreign aid. We see the same thing very often in 
some of the Orders of Phanerogamia,—Hemp, Celebogyne, and 
Bryony (Fig. 184), which are diccious; the female flowers fre- 
quently produce perfect seeds (developing into perfect plants) with- 
out the aid of pollen. In Phanerogamia this mode is dignified 
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by the. name Parthenogenesis (Gr. parthenos, virgin, genesis, parent- 
age), or Virgin Parentage. There is no reason why the little Proto- 
coccus mother should be denied the distinction of womanhood merely 
because she remains forever in the embryonic condition. This mode 
is also called Gemmiparous (Gr. gemma, bud or bulb, pario, I bring 
forth) ; the daughter-cells being compared to the gems (stem-bulbs) of 
the Lily and Onion. This is not an accurate term, however; it is best 
to avoid loose definitions, and to learn 

41. The Difference between Reproduction (Generation) and Multipli- 
cation.—The Lily and Onion multiply by bulbs (subterranean) and 
gems (stem-bulbs); the Rose multiplies by stolons (shoots from the 
root). We say, therefore, of the Lily that it is bulbiferows and gem- 
miferous—bulb-bearing and gem-bearing; of the Rose, that it is 
stoloniferous. These bulbs, gems, and stolons are a part of the old 
plant (old generation), like a leaf or twig; 
we plant them, and each grows up into a 
perfect individual; the race is thus in- 
creased by Multiplication. The new gen- 
eration, however, is always produced by the 
floral organs, and in a mother-cell. These 
organs are a part of the old plant (old gen- 
eration), like the leaf, twig, bulb, etc.; but 
their offspring is the new generation, the 
embryo, which becomes a perfect individ- 
ual; the race is thus increased by Repro- 
duction or Generation. - 

42. One of the most beautiful protophytes i es 
is the Volvox globator, or avelng Globe wine a Velen a atiae 
aap It consists of a colony ee one- oes ene apie. sient 
celled plants, in a transparent envelope or ees re. 5 
en cell-wall ; cach individual is a cil. “mise!3e into obgonie 
ated active zodspore, flask-shaped, with two cilie at its pointed end; 
the plants so arranged that their cilise protrude through the common 
envelope, giving the globe a hairy appearance. The Volvox has a 
constant rolling motion. It is common in ponds, and is about Jy of 
an inch in diameter. Among these simplest types are the Microbes 
(Gr. mikros, small, bios, life), called Bacteria by scientists (Latinized 
bacterium from Gr. bakterion, rod). They are rod-like, rigid; repro- 
ducing by transverse fission,—cutting the cell into two equal parts, 
each part becoming a perfect individual. They are the smallest, the 
most beautiful, yet most formidable of living creatures: being the 
cause of putrefaction and of all loathsome and deadly diseases. They 
are omnipresent, active, nearly indestructible; in air, earth, water, hot 
or cold; in filth; in old straw, shucks, wool, feathers, etc., in bedding ; 
in wall-paper, carpets, rags, soiled clothing ; in privy-vaults, sewers, 
swamps. Cleanliness is the only safeguard against them. 

43. Next come the, Diatoms and Desmids, the most in- 
teresting children of the microscopic world. They exist in 
rust-colored, jelly-like masses, or in slender, rigid filaments, 
or otherwise variously arranged. Sometimes they are soli- 
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tary, as in Navicula (Fig. 13, A). Each cell here also is 
an individual. In different genera the cells are of different 
shapes,—now like a rod (whence the name Bacillaria, Little 
Stick), now like a buckler (Fig. 14), now like a boat; this 
last getting its botanical name—Navicula (Little Boat)— 
from its shape. The cell is called Frustule (fragment), be- 

= cause at maturity the cells 
separate from one another 
as if broken at the joints 
or points of union. Each 
frustule is two-valved; it 
imbibes silex, or silica 
(flint, quartz), so that the 
protoplasm is invested with 
a shell. A drop of water 
contains millions of these 
tiny things; when magni- 
fied twenty diameters they 

J are still invisible. Yet 
the silica protects them, 

so that they are nearly in- 
destructible. They live, 

/ en dried, a hundred years; 

ptt: ,iazaAs Distom (avioula viridie). B, then, when borne to the 

Cmme two individuals conjugating, —D, water, or to a moist place, 
same, spore formed; greatly magnified. they begin active life again. 

Their motions are wonderful. The Little Boats (Fig. 18, A) move 
regularly back and forth as if propelled by an unseen oarsman with 
invisible oars. And so they are; the protoplasm : 
sends them to and fro in search of food; and so 
powerful is its attraction that the fine grains of 
sand which furnish the silica of the outer wall of 
the boat flock to it and run hither and thither along 
its sides as if they too werealive. Un- 
der the cities of Richmond and Peters- menue 
burg, Virginia, there is a deposit of Fa =eFr 
their fossil remains twenty feet thick. 
A cubic inch contains forty trillions ; : = 
yet each tiny shell is carved with ex- Tis. nia Ee 
quisite tracery. The Rotten-stone, or Melavtes CRNeAie ea. roa Magee 
Tripoli, of our household economy owes mond, Va. ©, Actinoptychus senarius, 
its polishing qualities to the shells of Bichmond, Va. Band C are fossils. 
myriads of fossil diatoms (Fig. 14). The Mountain-meal (Bergmehl) 
of Norway, which the peasants mix with their flour in times of dearth 
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to make the loaf last longer, is also composed of these fossils ; for whilst 
the shell is flinty, the Cell itself is rich in starch, which has been 
preserved through countless ages. 

44. Dual Reproduction. Conjugation—We here see 
Dual Reproduction, or Paired reproduction (birth from two 
individuals). At maturity the mother-cell divides into two 
equal parts, called valves. Each valve is an individual 
(Fig. 13, B), but it is incapable of reproduction by itself 
alone. Presently two valves approach each other (Fig. 13, 
C); their walls in the central part unite and then rupture, 
so that their contents mingle in one mass; this mass de- 
velops a wall of cellulose (Fig. 18, D), and becomes a 
spore called a Zygospore, or Jointspore (Gr. Zygod, I join). 
Then the valves die, and the Zygospore becomes a complete 
individual, Tupeane into two valves like the parent. The 
two valves thus produced are not apt to rejoin; each seeks 
a stranger; thus showing that Nature, even in her lowest 
types, teaches the advantage of cross-fertilization. This 
mode is the first hint or prophecy of two sexes; but 
here, though the cells are separate, they are exactly 
alike, and both are active. This mode is therefore 
called Conjugation, or ==: : 
Joining. ; 

45. Green Seaweeds. 
—We next find a plant 
which takes the form of 
a branch, and fastens it- 
self to the earth or stone 
by projections which 
serve the purpose of 
hold-fasts, and simulate 
roots; but they are not 
true roots, for they 
have no power of ab- 
sorption. This branch- 
ing plant consists of a 
single cell, like a glove 
with many fingers. The Fia. 15.—Bryopsis plumosa, nat. size. 

Vaucheria (Fig. 1) is an example; the lovely little Bry- 
opsis (Fig. 15) is another. 

B 3 
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Here the reproduction is of two kinds. Sometimes a mother-cell 
is formed at the end of one of the branches "by the concentration of 
the chlorophyl or protoplasm, and the development of a partition 
(torus), which separates it from the main plant. A spore is formed 
by this mother-cell, unaided; at maturity the mother-cell bursts, and 
the spore escapes as a zodspore (Fig. 1, D). Sometimes two cells of 
different forms appear, near.to each other, on the same branch; these 
have already been described (15); and the union of their contents, as 
we know, is called Fertilization. 

46. Parentage.—There are, then, two modes of parentage 
or reproduction, each exhibiting two forms. 

A. SiInGLE REPRODUCTION : 
I. Cell-Division, or Fission— 

Cryptogamia, spore. 
IT. Parthenogenesis—Phan- 

erogamia, seed. 

B. Duau REPRODUCTION : 
I. Conjugation —Cryptoga- | Produced by the union of 

gamia, spore. \ two similar cells. 
IT, Fertilization—Cryptoga- 

mija, spore. 
Phanerogamia, seed. 

Produced and developed 
in a mother-cell with- 
out foreign aid. 

Produced by the union of 
two dissimilar cells. 

LESSON VI. 

THALLOGENS FINISHED. 

47. Many-celled plants; Thallus. 48. OliveSeaweeds. 49. Wracks. 
50. Red Seaweeds. 51. Fungi. 52. Mildews. 538. Moulds. 54. 
Mushrooms. 55. Fungi described. 56. Lichens. 57. Thallogenous 
Growth. 

47, Many-celled plants. Thallus.—We next find plants 
forming cells as usual, by division; but the cells remain 
united, forming cellular tissue, which spreads into leaf-like 
shapes, often branching and simulating stems, boughs, 
leaves, and fruit. This tissue is called a Thallus, as we 
have already learnt in Lesson II. (15 a); it is also called a 



THALLOGENS FINISHED. QT 

Frond (L. frons, frondis, leaf). The terms thallus and 
frond are usually 
restricted to those 
cellular parts which - 
are spreading and 
leafy in appear- 
ance; they are al- 
ways distinguish- 
able from the true 
leaf, however ; for 
they bear the floral 
organs, whereas 
the true leaf very 

rarely bears them. ia 16.—1, Badderlocks, Alaria esculenta, 2, Dictyota 
And they are al- dichotome. 3} Sea-thong, Himanthalea lorea. 4, *Rytiphleca 
ways without sto- “™%* 
mata, or breathing pores (Gr. stoma, mouth, pl. stomata). 
Each cell of the thallus is not reproductive, however ; 
floral organs are produced only in special cells (sporangia). 
These sporangia are either in superficial groups called Sori 
(L. sorus, a heap), or in Conceptacles. The conceptacles may 
be sunk in the frond; or they may be in the form of tuber- 
cles, as in Fucus (Fig. 17, a). But the spores themselves 
are still naked. ‘The flowers are always unisexual; they 
may be dicecious or monecious. 

48. Olive Seaweeds.—We are now fully entered upon 
the domain of the Seaweeds, which are always lovers of 
light, though various in texture and habit. Among the 
olive-spored Seaweeds are the Peacock Laver (full-page 
illustration, Lesson I.) of tropical seas, including our own 
Southern coasts; the edible Badderlocks of the Scotch coast 
(Fig. 16, 1), the name being a corruption of Balderlocks, in 
honor of the long-haired god Balder; the Dictyota (Fig. 
16, 2), with its variable forms; the great Sea-thong (Fig. 
16, 8), with its small eup-shaped frond and long branch- 
ing conceptacles. Here is the Dead-Man’s-Rope (book 
cover, front), so called because its slender fronds, rope- 
like, tough, and sometimes fifty feet long, and tangled 
into great submarine tracts, are the terror of swimmers. 
It is a lineal descendant of the Old Chorda (Fig. 81, 
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A), which flourished ages before man appeared in the 
world, 

49. The Wracks—Varecks—are here (Fig. 17). Among them is the 
Gulf-weed, the most ancient and renowned of sea-rovers. No one has 
ever yet found it rooted. Its birthplace seems to be the Gulf of Mexico, 
whence its common name; but it is always floating, buoyed up by the 

’ berry-like air-bladders which give it its bo- 
tanical names—Sargassum bacciferum; Sar- 
gassum from the Sp. sargazo, sea-lentils; 
bacciferum from the Latin bacca, berry, ferre, 
to bear. It makes great tracts, like meadows, 
through which boats cannot be steered. One 
of these is in the Atlantic Ocean, lat. 20° to 
30° N., long. 20° to 60° W. of Greenwich ; the 
other is in the Pacific Ocean, lat. 30° to 40° 
N., long. 140° to 180° W. of Greenwich. 
Each of these tracts is called a Sargasso Sea. 
The one in the Atlantic was encountered, as 
we know, by Columbus. The thickly-matted 
tufts which form it have existed there from 
immemorial time; a line in Aristotle has led 
critics to infer that the Pheenicians had found 
this sea before his time—384 B.c. Crabs and 
other marine animals of species found no- 
where else abound in it, making it a world of 
its own. The Olive Seaweeds serve a thou- 

, sand purposes, as food, thatch, manure, etc. 
4 SO Soe rt seangae 50..The Red Seaweeds—Rose Tangles— 
of sporangia; b, air-vesicles. stand at the head of the Order. They are 

more beautiful, though less useful, than the 
Olive Seaweeds. Among them is the little mossy Rytiphlea of the 
British coast (Fig. 16, 4), here represented of the natural size. The 
Dulse and Carrageen Moss belong here. In the 

8 x Red Seaweeds the Odgonium is furnished with a 
fine, hair-like tube which imitates a pistil; this 
hair is called Trichogyne, or Hair-pistil (Gr. trich, 5 
hair). 

51. The Fungi include Moulds, Mil- e 
dews, and Mushrooms, They have no. (2 % 
stomata, frond, chlorophyl, nor starch. x) 
They are usually parasites ; that is, they "OS & 
grow and feed upon some other plant, 
or upon animal substance; this plant or 4, 43 @* pen 
substance is called the Host. They are (Toruia cerevisie), Tag: 
often hypogeal (growing under the earth) ; SALSOnT A wea 
hypophicous (growing under the bark); ™“°”: 
or endophyllous (under the skin of the leaf); often micro- 
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scopic, especially in the moulds, one species of which (Fig. 
18) forms Beer- 
Yeast; another 
(Fig. 19) is the 
Potato-rot ; another 
(Fig. 20) lives on 
fruit, paste, etc., 
which is beginning 
to spoil. 

52. Among the Mil- 
dews are the Wheat- 
blight (Puccinia), Smut 
(Ustilago), and Ergot 
(Cordiceps, Spheria). 
Close to these is the 

apetie (Pig aN a Fig. 19. —Potato-rot. (Peronospora infestans): stipe pro- 
hypogeal, loving chest- ceeding from stomata of the potato-leaf; mycelium 
nut woods. It is com- creeping through the leaf-tissue. Much magnified. 
mon in Southern Eng- : 
land and the southern parts of Europe. Here is the edible Morel 

Gee Many of the plants of this 
ivision are of a brilliant scarlet or orange. 
58. The Slime-Moulds (Myxomycetes) 

are included in the Fungi. They show us 
the simplest form of vegetative life,—a wan- 
dering mass of Plasmodium* (shapeless pro- 
toplasm) without cell-walls. This mass 

: moves slowly, growing 
aps 20. ean Mould sometimes to the thick- 

(oucor mcrde) shoving BY ness of an inch, and cov- 
ering considerable sur- 

face. Aftera certain period the plasmodium passes 
into a state of rest, and forms itself into masses ; 
each mass develops into sporangia, of various 
forms according to the genus; many of these con- 

_tain a Capillitium, which is a net-work of threads, 
often very beautiful. Their spores are elegantly 
grouped, like those of the Mushrooms, on oblong 
or conical cells; each of these cells (called a 
Basidium—hbasis, or pedestal) has two or four 
slender points (sterigmata, sing. sterigma), 
each point bearing a spore. This floral devel- Foo opera 
opment places them, therefore, notwithstand- F 
ing their simple vegetative structure, close to the Mushrooms. 

* Closely resembling Protozoa (first animals). Plasmodium resem- 
bles the wandering. sarcode (flesh protoplasm) of Ameba, and other 
Protozoa (5). 

3* 
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54. The Mushrooms include many genera: Clavaria (Fig. 
22, 7), Hydnum, Boletus, Polyporus, and’ others, besides 
the true Mushrooms, Agaricus (Fig. 22, 4, 5, 6), and Ama- 

nitaa The fairy- 
rings, so venerated 

by the superstitious 
and so long a puzzle 
to scientists, are the 
work of mushrooms. 
Several species— 
Agaricus oreades 
(Fig. 22, 6), A. coc- 
cineus, and others— 
have a tendency to 
grow centrifugally 
in excess. The spot 
on which they grow 
soon becomes unfit 
for their support, and 

; they spread outward 
Fig. 22.—4, St. Georze’s Agaric (Agaricus Georgii; d, with almost mathe- 

young. 5, Common Mushroom (A. campestris) ; e, young. . a8 
6, Fairy-ring Mushroom (A. oreades); f, young. 7, matical precision, 
Clavaria phalloides ; g, young. leavin g bare rin 2s, 

These rings at first produce nothing, but they eventually 
become fertile from the decayed remains of the mushrooms. 
Abundant grasses then spring up, which form the fairy- 
rings. These rings grow larger continually as the mush- 
rooms spread, until some obstacle breaks the circle. 

55. The vegetative part of the Fungi is called Mycelium 
(pl. mycelia), from the Gr. mykos, mukos, mushroom (Figs. 
19, 20). This consists of elongated cells called hyphae, 
which are isolated or collected in threads, or united into a 
web or membrane (hymen). The mycelium is sometimes 
barely visible, but often it is conspicuous, sometimes root- 
like. The flower-cluster (called Receptacle) grows out of 
this mycelium; in the Mushroom it is called Pileus, or cap. 
When there is a flower-stalk it is called a Stipe, as in the 
Moulds (Figs. 19, 20) and the Mushrooms (Fig. 22), The 
surface on which the flowers grow in mushrooms is the 
Hymenium, or membrane. It covers the Gills (amelle) on 
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the under side of the mushroom cap (Fig. 22); the Tubes, or 
pipes, in Boletus; the Processes, or teeth, in Hydnum. The 
spores are sometimes in a closed cavity called a Conceptacle ; 
the Hymenium is then called a Clinode (clinodium), or 
couch. The flower-cluster is sometimes enclosed in a volva 
(pouch), as in Agaricus campestris (Fig. 22) ; this bursts as 
the cap grows. The slime-moulds and the puff-balls (Lyco- 
perdon, Boletus, etc.) have an outer cover around the re- 
ceptacle. This cover is called Peridium ; it is sometimes 
double, its outer coat separating into regular parts from 
the top to the base of the stipe, as in the Earth-star (Geas- 
ter), making a star-shaped, flower-like figure with a puff-ball 
in its centre. The flowers are moneecious. The antheridium 
grows near the oégonium; it never develops antherozoids, 
but blends its protoplasm with the contents of the oé6gonium 
without previous change. Gemmation (budding) occurs, as 
in the Yeast Plant (Fig. 18, XX). Virgin reproduction takes 
place by means of Conidia, which are simple cells producing 
zoospores (these are elegantly seen in Fig. 19); and by 
Stylospores (stalked spores) included in a conceptacle called 
Pyenide. Simple cells called Spermatia (enclosed in a con- 
ceptacle called Spermogoniwm) are secondary male flowers. 
The ripe spores of Fungi are so minute they resemble smoke 
in escaping. Slender threads (called Paraphyses) often ac- 
company the spore-cases here, as well as in Lichens and’ 
Mosses. 

56. The Lichens are closely related to Fungi, but they 
have a thallus. This has four layers: 1. Cortical (barky) 
layer, called Epithallus ; 2. Gonidial layer, consisting of 
bright green cells containing chlorophyl, and called Gonidia ; 
these gonidia are protophytes (like Protococcus, ete.), on 
which all lichens are parasitic, whether the lichen be fixed 
or aerial. 3. Medullary layer, composed of interlacing fila- 
ments (hyphe). 4. Aypothallus, covered with root-like 
hairs (Fig. 25). The conceptacles holding the female flowers 
are called Apothecia (Figs. 23, 25). ‘The males are in con- 
ceptacles called Spermogonia. They produce Spermatia, 
equivalent to Antherozoids, but motionless. Some lichens 
are air-plants; and many are edible. They prefer cold 
climates, though many inhabit the tropics. They are 
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dry and leathery, but some are gelatinous, like the Lichina. 

ou v They are polymorph- 
—_. , ous ‘of eee ee 

ee, often imitating stems, 
as in the Bearded 
Lichen (Usnea bar- 
bata). 
A lichen (Lecanora es- 

culenta) is believed to be 
the manna which fed the 
Israelites in the desert. It 
grows among flints, from 

. EIT which its small, filbert- 
Fig. 23.—Cudbear (Lecanora tartarea), on a stone; shaped thallus can scarcely 

showing the apothecia. be distinguished; and it 

appears suddenly in such abundance that it is blown into heaps by 
the winds. It is common in Algeria, Armenia, and Persia, but espe- 
cially in the mountains of Tartary. One species furnishes the dye 
called Cuthbert, or Cudbear (Fig. 28). 

ce eX 

Fic. 24.—Iceland Moss (Cetraria island- 
ica). Single plant. 

57, Thallogens.—The plants 
thus far examined, from Proto- 
phytes to Lichens inclusive, 
consist either of a single cell 
like the Protococcus, Diatom, 
and Bryopsis, or of many cells 
united into a mass called cel- 
lular tissue, like the higher 
Seaweeds and the Lichens (Fig. : 

25) rs The growth is P erip heral then Pe le pee = ie 
(increasing atthecircumference thecia fe eee OF 
chiefly), and usually broaden- ; . 
ing horizontally (Fig. 26). Observe these characteristics : 
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I. Spores naked. Embryo a simple cell without differen- 
tiation into parts ; = 

II. Flowers (Odgonium and Antheri- 
dium) microscopic and rudimentary ; 

ITI. Foliage a thallus, or frond, without 
stomata (breathing-places) ; 

IV. Growth peripheral; tissue cellular ; 
no true roots, stems, nor leaves. 

Fie. 26.—Germi- 
5 i a » nating spore of We have enough edible Fungi in the Uni- [icyee (Megalo- 

ted States to keep the poorest families in de- apora «finis), show- 
licious food if they will take the trouble to img peripheral 
gather the plants in the country, or grow them— ero MEET AY 
as they may without cost—in the cities. See Fungi in Manual. 

LESSON VII. 

CLASS TI.—ACROGENS—COVERED SPORES. 

58-60. Liverworts. 61. Mosses. 62. Charas. 63, 64. Ferns. 65. 
Tree-Ferns. 66. Alternate Generation. 67. Scythian Lamb. 

58. Acrogens. Covered Spores. The Liver- 
worts introduce us to the second and higher 

class of Cryptogams. The female flower 
is now called an Archegonium (14). It is 
no longer naked in its receptacle, like the 

spore of the Lichen (Fig. 27, p); 
ECA) \ but its vesicle, or nucleus, is cov- 

igzaety ered by a cellular sac which simu- 
Beye: lates a pistil (Fig. 27, a). This soon 
SARIDZZ, ruptures at top, to admit the anthero- 

zoids. 

pe ee The archegonia are usually enclosed in a 
peer a atylelike wreeeaes wide-mouthed cup. Each archegonium, after 
b, body of it containing the fertilization, develops into a spore -case 
espero aa nda (sporangium, plural sporangia) containing 
Yarea (Lichen). many spores; the spores are intermixed 

¢ 
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with spiral threads; these, in uncoiling, lift and disperse the spores ; 
they are therefore called Elaters (Fig. 28). 

59. The Antheridia are flask-shaped, oblong, or 
spherical. The antherozoids are ciliate and active. 
The antheridia, like the archegonia, are contained 
in special receptacles (Fig. 29, a). 

60. The spore now (except in Chara) develops 
a Prothallus, or thalloid growth; this produces 
the plant, with root, stem, leaf, and stomata. The 
appearance of the Liverworts is often thalloid, 
like that of Lichens; but the Liverworts are 
always provided with chlorophy] and stomata 
(Fig. 29, s, s). In the higher genera we see 
stems with cedar-like foliage (Jungermannia). 
Here are true roots also; but these are small, 
consisting of simple fibres. The Liverworts love 
damp, shady places; they are usually very deli- 
cate; and are green, violet, or brown. The stem- 
growth is terminal; giving to the second class of 
Cryptogamia the name Acrogens, or Top-growers 
(Gr. akron, top, summit). 

61. The Mosses (Fig. 30) have true roots, stems, 
and leaves. They are cosmopolitan. Their 
chief s . 
use is, 

eae wO make 
—Marchan. and en- 
fe. ae rich the 
spores. soil. Their colors are \ 
green and brown, rarely white; ‘ 
leaves simple, 1-nerved. Stems 
at first simple, then giving off 
branches called innovations. The 1110, 20 Wort. see. of a receptacle of 

4 : iverwort (Marchantia): a, a, cavities 
prothallus is confervoid. left by antheridia; ¢, c, air-chambers; 

8, 8, stomata. 
Here the nucleus, after fertilization, : 

grows so rapidly that the archegonium is ruptured transversely, its 
upper part being carried up by the nucleus; this upper part is the 
Calyptra, or Cap (Fig. 30, c). The lower part of the archegonium 
remains as a little sheath (Vaginula) around the base of the nucleus, 
this base being a slender Seta (L. bristle). The seta elongates (still 
capped by the calyptra) till it attains its full height; then its upper 
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part, within the calyptra, develops into a spore-case called Capsule, or 
Urn (Fig. 30, ¢); its slender seta becomes a pedicel, which is often 
thickened into an Apophysis (against the body), just beneath the 
capsule. The capsule in many of the higher mosses has a separable 
lid (L. operculum); this covers the mouth of 
the capsule. The mouth is often surrounded 
with a ring (L. annulus), or with a Peristome 
consisting of one or two elegant borders of 
teeth or hairs. 

62. The Charas (Figs. 31, 32) 
are small submerged water-plants 
of purely cellular tissue, and re- ..., 
sembling Alow. . But their man- 
ner of growth is awiferous—axis- 
bearing, with true root and stem. 
They are leafless; the stems are 
jointed, with branches whorled on 

Fic. 30.—Hypnum dendroides: b, 
separate leaf magnified; c, capsule 
with its pointed calyptra; d, calyp- 
tra and operculum removed, show- 
ing peristome. 

a level with the joints. They are 
nearly worthless to man, except 
as a study. Some of them are 
used for polishing plate, the stems 
being calcareous; these are the 
Water -lustres (Lustre d’eau). 
Their flowers show a higher de- 
velopment than many even of 
the higher Acrogens (Fig. 32).* 
The spore germinates without 
developing a prothallus. 

i Here the archegonium is contained 
Fra. 31.—Chara fragilis. in a spore-case called a Nucule (Fig. 

32); it has one large starchy spore. 
The antheridium is called a Globule (Fig. 32, a). 

* “The Order might perhaps have been introduced between Equise- 
tacez and Marsileacex; but its true place is hard to determine.’’—A. 
Gray. 
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63, The Ferns have leaf- 
like fronds which bear the 
spores, though the spore-bear- 
ing fronds are often trans- 

4 formed, as in the Osmunda 
(Fig. 33). ‘he fronds are 
fork-veined (Fig. 33, a) and 
cireinate in bud,—rolled like 

a crosier (Fig. 34). The spore- 
cases are in groups called Sort (L. 

, sorus, a heap), on the under surface 
of the frond; either at the end of 
the veins and near the margin (Fig. 
34) or variously arranged along the 

7 veins (Figs. 33,35). The fronds vary 
Fie. 32,—Chara fragilis: a. : 

globule ; nucule above itcut verti- greatly m shape and texture. 

swicof tie nucuie; betem; @ 64 The student will observe the 
Joint; BY, BY, branchlets, distinctions in the spore-cases as we 
proceed. These are the characters which separate the 
Tribes in classification. 

The Ferns are the most be- 
loved of Cryptogams. The 
Venus Maidenhair (Fig. 34) 
is perhaps the most beautiful 
of the low ferns. At Cumber- 
land Falls, Ky., where it has 
all the requisite conditions,— 
warmth, reflected light, and 
moisture,—it has a delicacy in 
both color and texture which 
no art can portray. On this, 
and the Hart’s-tongue (Fig: 
35), which is another favorite, 
the spore-bearing fronds differ 
but little from the others. 

65. The Tree-Ferns (see 
full-page illustration, Lesson 
I.) are found in the higher 
sections of this Order. They 
are tropical, inhabiting both 
hemispheres; occurring on 
ie mainland (Peru, ete.), pee: ee wer (Aeon neni, tt 
ut especially loving islands, Sr ¢ Ane spore earing ironds: a, leaflet o 
aie a qe : the meqded ae sie Gok ee . 
warmth and moisture. e 
ferns are most interesting to the student of nature; they have more 
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fossil representatives than any other Order, not excepting the Pines; 
upwards of two hun- 
dred species are found 
in the coal - measures 
of Europe and North 
America. 

66. Alternate 
Generation, or Di- 
genesis (two crea- 
tions), is a char- 
acter of the Ferns 
and the allied 
Orders (which fol- 
low). The spores 
are produced on the 
fronds by Parthe- 
nogenesis (virgin 
parentage). But _ Fre. 34.—Venns Maidenhair (Adiantum Capillus- Veneris). 
the spore thus pro- Spores under edge of fronds, at ends of veins. 

duced is in a sort of preparative state; when planted, it 
sprouts into a mone- 
cious prothallus, which 
is foliaceous and emar- 
ginate at tip. This pro- 
thallus (Fig. 36) devel- 
ops the bisexual organs, 
archegonium (ac) and 
antheridium (an). These 
behave like those of 
Vaucheria and other 
genera in the Orders 
already described ; they 
produce an embryo 
capable of growing up 
into a fern; but even 
this embryo is still a 

Fig. 35.—Hart’s-ton e (Seale endrium vulgare). simple ape sa? without 
Spores on veins, on Avon surface of onte: a, differentiation into 
sporc-case ; b, same open, showing its elastic ring. sp ecial p arts or or- 

gans. At maturity it sprouts into the true fern, 
which continues during its life of from one to sixty 

4 
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years to produce spores each year by pure partheno- 
genesis alone. 

67. A fern (Cibotium Ba- 
oo, rometz) found in abundance 

4 west of the Volga is be- 
lieved to be the Scythian 
Lamb (Agnus Scythicus) of 
antiquity, which was, and 
still is, held in great rever- 
ence by the people, being re- 
garded as half plant, half 
animal. Its root-stock, which 

! : is thick and fleshy, resem- 
Fie. 36.—Vert, sec. of prothallus of Botrychium bles a lamb not only in fleece 

praia . te archegonium; an, antheridium; w, and form, but in the col or of 

its flesh and its blood-like 
juice. The fleece (villus) consists of fine long, velvety, gold-colored 
hairs, thought to be the Byssus of the ancients, out of which they 
manufactured famed stuffs sold at fabulous prices. C. glaucum, C. 
Chamissoi, C. Menziesii, of the Sandwich Islands, furnish from their 
root-stocks the fleece called Pulu, used for stuffing mattresses. 

KY LJx4 
4 Ce. HS 

LESSON VIII. 

ACROGENS FINISHED. 

68. Horsetails. 69. Marsileas. 70. Club-Mosses. 71. Resurrection- 
Rose. 72. Acrogenous Growth. 

68. The Horsetails (Fig. 37) are low plants (in the 
tropics sometimes tall) with straight stems and whorled 
branches, the branches resembling Pine leaves. The 
spore-cases are borne on scales, collected into cone-like 
shapes, still further increasing the resemblance to Pines. 
They love temperate regions. 

They have little economic value; their stems, which contain silica, 
are used for polishing wood and metals; they are thence called Scouring 
Rushes. 
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69. The Marsileas (Fig. 38) have 
true leaves, resembling those of a 
four-leaved clover, but fork-veined 
like the fern, and circinate in bud. 
The spore-cases of these elegant little 
water-plants look so like the pods 
of some phanerogams that they are 
called Sporocarps. The sporocarps 
contain two kinds of spores (Fig. 
39): Macrospores (Gr. makros, large), 
which are female, and Microspores 
(Gr. mikros, small), which are male. 
These sporocarps spring from the 
creeping root-stock, or from the base 
of the leaf-stalk. 

yy ai 
[\Z Fic. 37.—Horsetail (Egwise- 

@ Yj tum Telmateia: 1, top of fertile 
‘ ~ We stem, with cone of spores; 2, 

ascale from the cone, with its 
spore-cases and stalk ; 3, a spore 
with its four filaments un- 
coiled; 4, spore with coiled 
filaments. 

The leaves sleep at night. 
The little starchy fruits, about 
the size of peppercorns, are 

a 

Fic. 38,—Marsilea macropus, or Salvatrix ; 
showing sporocarps on the creeping root, near 
the bases of the long leaf-stalks. Plant entire. 

edible. Those of the Nardoo (M. Fi, 20 Vert oe: of pero 
macropus), which abounds in Aus- 0, Marsilea (palvinia navans)? of 
sige made into bread by the TUDOR ETERS 5 MRED OR CU 
natives. The Marsileas love temperate and hot climates. 

70. The Club-Mosses (Fig. 40) stand at the head of the. 
Cryptogamia. They have branching prostrate stems and 
true leaves, which are subulate (awl-shaped), like those of 
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the Arbor Vite, Cedar, and Pine; they are therefore 
called Ground Pines. Their spores are of two 
kinds, like those of the Marsilea ; they are con- 
tained in spore-cases which grow in the axils 
of leaves which form special cones. The pro- 
thallus here is a mere vegetative cell (Fig. 
41, A); it is seen in the macrospore before 
germination (A, above the line d); in germi- 
nation the root-hairs spring from this prothal- 
lus; below the line d is the perisperm, fore- 
shadowing the phanerogam ; the archegonia are }} 
developed in this prothallus, projecting also into 
the perisperm which nourishes their embryos, 
e,e. Antheridia are developed in the germina- 
ting microspore, and the process of fertiliza- 
tion is the same as described in the ferns. ¢ 
The embryo, however, is still without dif- |". Ve 
ferentiation into parts (Fig. 41, B); it cavaum), “Stems, 
develops its organs only after leaving the “Ste spikes 
spore. This formation of the prothallus in the spore 
before germination (it is formed, 
we remember, only after germina- 
tion in the ferns, etc.) shows the 
higher development of the Club- 
Mosses, and is one of. the charac- 
ters which place them highest in 
their class. They . 
grow inall cli- = 
mates; but the 
finest are 

jy 

eZ 
“Gc 

we ems 

found in 
a moist, 
warm, 

even tem- d 

perature. Fig. 41.—A, Vert. sec. of germinuting macrospore of Seluyineliu Martensit. 
"1 Prothallus with root-hairs.above the line d; below this, the perisperm 

*—~ which fills the spore; e,e,embryos in the archegonia. B, same, further 
A mon advanced; two plants with their first leaves, springing from the prothal- 

. g lus p. C, microspore, showing the antheridium with its small prothallus. 
the Club- 
Mosses is the Selaginella, of which so many fine species are or- 
naments of our green-houses ; often climbing ; with lace-like 
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foliage-spray, which is broad, flat, and yery delicate. Some 
of them are rosulate, and never rooted ; these are the Bird’s- 
Nest Mosses of florists (S. cuspidata, called also Lycopodium 
circinata). They are never fairly rooted ; they curl up into 
a ball when dry, keeping their vitality, however, though 
driven by the winds for miles over sandy wastes in the 
dry seasons of the tropical countries in which they abound. 
In moist weather they cling with their small rootlets to 
the light sand or soil, unfold their 
leaves, and continue their life of 
vegetation and reproduction. One of 
these is the curious Resurrection Rose 
(Selaginella lepidophylla) of the South- 
western United States and Mexico. 

72. Though the growth in Acro- 
gens is still cellular, wood-bundles 
occur. These are not definite in form, Fig, 42—Horizontal sec- 
however ; ‘they appear near the cir- fin of stem of Cyathen ar 
cumference, as in the Tree-Fern (Fig. bundles (white) near the 
42). There is no true bark ; the thick °"""""""" 
rind is composed of the persistent bases of fallen leaves. 
Observe four characteristics : 

I. Spores covered; Embryo still a simple cell without 
differentiation into parts ; 

II. Flowers (Archegonium and Antheridium) still rudi- 
mentary and microscopic ; 

III. Fronds and Leaves fork-veined (Fern, Marsilea), or 
subulate (Moss, Club-Moss), and furnished with stomata ; 

IV. Growth terminal (at the apex only) with cellular and 
woody tissue, true roots and simple stems, or stems with 
simple branches (Club-Mosses, etc.). 

4* 
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LESSON IX. 

PLANT DEVELOPMENT CONTINUED. 

. a ee 1. Gymnospermg, Naked Seeds. 
Series II.—Phanerogamia. 2 Classes { 2. Angiospermae Co Varad Seeds: 

Crass I. GymnosperM&. Naked Seeds. 

73. Central Link; Cycas. 74. Cone-bearers; Yews. 75. Cypresses. 
76. Pines. 77. Fertilization. 78. Joint-Firs,’ 79, 80. Welwitschia. 
81. Gymnospermous Growth. 

73. The ps pig able (Gymnogens) are the central link 
y in the chain of Natural Suc- 

cession or development (see 
full-page illustration, Lesson 

y I.). They constitute what 
are termed Comprehensive 
Types; including (compre- 
hending) among themselves 
characters which belong to 
classes widely separated from 
one another. The Qycas 
leaves are circinate in bud, 

allying it to the Ferns; the stem is 
almost wholly cellular, another Cryp- 
togamous trait; it yields large quanti- 
ties of starch which make the Sago 
of commerce. The stem is simple, 
with the habit of both Tree-Fern and 
Palm; the leaves are so palm-like 
that the Cycas is miscalled Sago- 
Palm (sago being furnished from its 
pith). The embryo has two coty- 
ledons; but these are unequal and 

Fie. 48, — Ovule - bearing A : 

leaf of Cycas revolute, re- ynited for the greater part of their 
duced two-thirds: jf, un- h . h 1 ki 
changed leaflets; | 4h, length, with only a slit near the 
Cree ee tease “Be Pie? Hlumule through which it may es- 
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cape at germination, thus imitating a monocotyledon; 
here, then, are two endogenous characters. The two 
cotyledons show its kinship with the Exogens; the stem 
is imperfectly differentiated into pith, wood, and bark, 
increasing the exogenous traits. But the pith (cellu- 
lar tissue) greatly predominates. The flowers are dice- 
cious. The males are mere anthers on club-shaped scales, 
which are arranged in cone-like catkins. The females 
are naked ovules (Fig. 43), with but one integument or 
seed-coat (the testa); they grow singly, each in the place 
of a suppressed leaflet, on the lower parts of the compound 
leaves. 

These leaves form a large cone-like growth at the apex of the stem 
in the midst of the foliage leaves; and after ripening the fruit, the 
stem continues to grow upward through this fruit cone, developing 
leaves and flowers as before. Growth like this, producing a.stem from 
the midst of the flower, is called Proliferous, or race-bearing (L. 
proles, race). The Cycads are of slow growth, and long-lived. The 
fruits of some species are large and edible. They belong to tropical 
countries. 

74, The Cone-bearers (Conifers) include Yews, Cypresses, 
and Pines; trees 
with branches; 
but the trunks ex- 
current (running 
through to the 
top). The Yews 
have diccious 
flowers. Among 
them is the hand- 
some Ginkgo-tree 
of Japan (Fig. 
44), Here the 
male flowers are NE 
in long clusters 7 | ia 
called Catkins; é A yo 
but they are still Fic. 44.—Ginkgo (Salisburia adiantifolia) : «, female br. ; 

b, male br.; c, male fis.; d, female fis.; e, ripe fr.; f, an- 
mere anthers (f) thers. Reduced; nat. If. 4 inches in diam.; tree 60 to 70 

without floral én- ™™™ 
velopes. The female flowers (d) are still mere naked 
ovules without floral envelopes. Each ovule has a disk 
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at its base (d, e); this is a thickening of the torus, or 
the end of the flower-stalk, the ovules growing singly, 
or sometimes in pairs, at the end of the flower-stalks, 
There is but one seed-coat (testa). This becomes fleshy, as 
in the Cycas, and is edible. The embryo has two coty- 
ledons, separate throughout. The leaves are fork-veined, 
and so like those of the Maidenhair Fern (compare with 
Fig. 34) that the specific name adiantifolia is given to the 
tree. 

The Berried Yew (Taxus baccata) has leaves like the Pine; the 
ovule has small seales at base, prefiguring the Pine cone; it develops 
a fleshy aril (821), which turns red at maturity, simulating a berry, 
but not entirely enclosing the seed. 

75. The Cypresses (Fig. 45) are mo- 
neecious or dicecious. The male flowers 
are in catkins; the females in a 
short cone called a Galbule (L. galbu- 
lus, old name of the same fruit); this 
consists of several scales closely con- 

{nected and sometimes fleshy, each 
bearing a number of erect 
naked ovules at the base of 
its inner (upper) face. Here 
we see that the floral leaf, 
instead of being suppressed 
entirely, as in the Cycas and 
Ginkgo, is transformed into 
a scale. The leaves re- 

Gh 2 —Oxpreen | (uprannn semper semble those of the Mosses 
Beas sas (Fig. 30). The embryo has 

two separate cotyledons; these are often deeply parted, re- 
sembling many cotyledons. Among the cypresses are the 
Big Trees of California (Fig. 95), 300 feet high and 30 
feet in diameter. They are the oldest living monarchs 
of our world. They sprouted before King Solomon 
was born, and have outlived all the empires known in 
history. 

76. The Pines stand at the head of the Cone-bearers. 
They are moneecious. The male flowers are in catkins ; the 
females on the inner bases of scales which form the true 
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cone (Fig. 46). Here the ovules, instead of being numer- 
ous and erect on each scale (as 
in the Cypresses), are single 
or in pairs, and inverted on 
the scale (Fig. 46, 6, c), the 
micropyle pointing downward. 
The cotyledons are often di- 
vided. 

The Scotch Pine has five, six, or 
seven cotyledons (Fig. 47, E, F); 
the Cedar of Lebanon (Fig. 47, D) 
has six. The Italian Stone Pine 
(so called from its large edible stone 
or seed) has cotyledons with 9 to 
11 divisions; when the ripe kernel 
is split, they separate in the form of a 
hand ; this the peasants of the South 
of France call “ La main de Dieu,” 

Fic. 46.—Norway Spruce Fir (Abies ex- 
celsa): a, branch with cone; b, scale 
with 2 inverted winged ovules; c, single 
ovule, separated from scale, 

the Hand of God; they use it as a remedy for intermittent fevers. 

Fic. 47.—A, pollen-grain of Cypress (Cupressus. sem- 
X pervirens), showing the extine and intine, and the rudi- 

mentary prothallus as a small cell cut off at one end from the main cell. 
B, pollen-grain of Ceratozamia longifolia emitting its intine in the form 
of a pollen-tube, ps, which escapes through the ruptured extine e ; 
y, rudimentary prothallus. C, diagram of vert section of ovule of 
Pinus sylvestris: 7, integument, or testa; m, micropyle; k, nucleus; e, 
embryo-sac; ¢, ¢c, embryonic vesicles; 4, neck of one of them; p, ex- 

i en-grains ; 8, pollen-tubes. D, embryo of ripe sd. of Cedar 
iene Libant)” half of sd. cut away, showing perisperm and testa. E, 
emb. of Scotch Pine (P. sylvestris), sd. attached. F, same, with plumule, E and F 
sprouting. 

77. Fertilization of Gymnospernms is very simple. There 
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is no ovary, style, nor stigma. The open micropyle (Fig. 
47, C, m) secretes a fluid on which the pollen-grain is held 
when the wind bears it to the ovule. Here it germinates ; 
then it sends out a tube (Fig. 47, B, ps), which, as we know, 
is a prolongation of the intine, and which contains the 
fovilla, or nourishment (19). The extine, as we have al- 
ready learnt (20), has no special openings provided for the 
emission of the pollen-tube; it bursts irregularly. We 
see in the Pine pollen-grain a trace of the prothallus of the 
Cryptogams (Fig. 47, B, y); here it is a small cell cut off 
from the true or pollen-cell. We know also (20) that 
the process of both fertilization and fruit-ripening is very 
slow. 

78. The Joint-Firs, or Sea-Grapes, are low seaside plants 
with slender, jointed, green-barked branches destitute of 

yy foliage, except the minute 
leaves at the joints. The 
flowers now have bracts 
which sometimes simulate 

a perianth ; but 
each flower is 
still nothing 
more than a 
naked —ovule. 

Fre. 48.—Joint-Fir, or Sea-Grape (Ephedra distachya), A. 7 
male fls. B, female fla, which grow in pairs. C, a pair of fe- This has | two 
male fis., showing the 2 naked ovules, each with an erect style- ceogts the inner 
like process, which is a prolongation of the tegmen. (t ? ) 

egmen) pro- 

longed into a slender process resembling a pistil ; but the 
process is open at the apex, so that the ovule is still naked 
(Fig. 48, A, B, C). 

79. The Welwitschia belongs with the Joint-Firs. It is a curious 
dwarf tree of Southwestern Africa. The trunk or stock (Fig. 49) rises 
but a few inches above the ground. It has two long, ribbon-like leaves, 
evergreen and parallel-veined, like the leaves of Endogens (Monocot- 
yledons). These leaves are the cotyledons, put forth when the seed 
germinates, and persistent through the lifetime of the plant, which 
is estimated at one hundred years. The leaves are 8 feet wide and 6 
to 8 feet long; they lie along the ground, and year by year, though 
torn ‘into shreds, they keep their vitality. The portion of the stem 
above these two leaves ‘‘has the appearance of a 2-lobed depressed 
mass; it is sometimes 14 feet in circumference, and looks like a round 
table.’ The flowers spring from the rim of this table. They are 
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monecious, and in cones on branching stems nearly a foot in length; 
the cones ripen into a fine crimson color. The male cones are half an 
inch long; the female two to three inches. 

Fic. 49.— Welwitschia mirabilis. Plant entire, with a branch of fertile 
cones removed from the rim. 

80. Thus far, throughout both Cryptogamia and Gym- 
nosperms, the male and female flowers are diclinous, and 
dicecious or moncecious. The Welwitschia flowers are mo- 
necious ; but the male flower shows a curious prophecy— 
or is it a degradation ?—of the monoclinous flower which is 
found only among Angiosperms. The male flower (Fig. 
50, A, B) has an involucre of four bracts, in two whorls, 
two bracts in each whorl; six stamens with filaments 
united below into a tube. This tube sur- 
rounds an ovule, of which the testa is pro- 

Sa WS 

tegmen prolonged, resembling a true pistil. B, same, involucre removed, and 
staminal tube divided. C, fertile ovule, witl its winged sheath. 

longed, resembling an ovary with style and stigma; but 



48 ACADEMIC BOTANY. 

the broad, flat stigma is closed, it has no stigmatic surface, 
and the ovule is of course abortive—it produces no em- 
bryo. The female flower (Fig. 50, C) is without stamens ; 
its tegmen is prolonged to resemble a style, but is open 
at top so that the ovule is still naked. The calyx-like 
bract or sheath is broadly winged (Fig. 50, C). 

81. Gymnospermous Growth is partially exogenous,—dif- 
ferentiated into pith, wood, and bark; but in the Cycads 
the pith predominates, the growth is chiefly terminal (at 
the apex, as in ferns); in nearly all the gymnospermous 
Orders there is slight difference between wood and bark, and 
the terminal growth is strongest, making the trunk or main 
stem excurrent (L. ex, through, out, curro, I run); that is, 
the trunk runs through to the top, giving off branches, but 
keeping its integrity (Fig. 95). Observe four character- 
istics : 

I. Naked ovules; embryo many-celled, with radicle, 
plumule, and two cotyledons, which in some genera are 
many-parted ; 

If. Flowers without perianth ; females usually on scales 
which form cones ; always wind-fertilized ; 

ITI. Leaves parallel-veined (Cycas, Welwitschia), fork- 
veined (Ginkgo), subulate (Juniper), or needle-shaped 
(Pine) ; never net-veined. 

IV. Growth partially exogenous, but not fully so ; little 
difference between wood and bark ; wood marked by cir- 
cular disks (Fig. 215); stem simple (Cycas) or excurrent 
(Pine, Fig. 95). 
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LESSON X. 

Class IIl.—Angiosperme, 2 Sub-Classes { 

49 

1. Endogens, Monocotyledons. 
2. Ewogens, Dicotyledons. 

Sus-Ciass I. Enpocens. Monocotyledons. 

82, 83. Ovary Free: Grasses. 84, 85. Sedges. 
86. Wood-Rush to Lily. 87. Spadix-bearers. 
88. Water-Plantains. 89. Ovary Adherent: 
Kel-Grass to Orchis and Banana. 90. En- 
dogenous Growth. 91. Specialization. 

82. Division I. Ovary Free (Su- 
perior).—The Grasses stand first (low- 

-est) in the Monocotyledons. They 
have fibrous roots; simple stems, 
which are usually jointed and often 
hollow ; sheathing parallel-veined, and 
simple leaves (Fig. 51). The ovule 
here is covered by an ovary; the 
embryo has one cotyledon. The 
flowers are often monoclinous, some- 
times diclinous, as in Indian Corn, 
and sometimes polygamous (diclinous 
and monoclinous on the same plant), 
as in Fig. 51. The male flowers have per- 
fect stamens, with filaments and anthers; 
the female flowers have perfect pistils, with 
ovary, style, and stigma. The flowers grow 
in small clusters called Spikelets (Fig. 52, A). 
These spikelets are in larger clusters called 
Spikes, or Ears, and the spikes are often 
arranged in a loose plume called a Panicle 
(Fig. 51, a). Each spikelet has an Involucre, 
or cover, of two bracts called Glumes, or 
Husks (Fig. 52, A, g); each flower has two 
bracts called Palew, or Chaff (Fig. 52, A, 
pe, pi); the outer palea is often furnished 
with a bristle called an Awn (A, a). The 
-flower itself (Fig. 52 B) has an imperfect 
perianth (which 1s rarely wanting); it con- 

c od 5 

Fia. 51.—a, pan- 
icle of Wild Oats 
(Arrhenatherum ave- 
naceum), a grass al- 
lied to Oats; b, 
stem, roots, leaf. 
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sists of two small scales called Squamule, which represent 
a calyx. The flower usually has three stamens; some- 
times six, as in Rice (Oryza). The ovary is Free (not 
adherent to the perianth); it is one-celled, one-ovuled ; but 
it has two long styles (sometimes three, as in Bamboo). 
The styles have long, feathered stigmas, with simple or 
branched hairs ready to catch the fine pollen blown to 
them by the wind. The ovary has one cell and one ovule. 
As it develops and ripens, the ovary grows fast to the 
ovule, so that it is inseparable except by force (Fig. 6, 
A,C,D). This sort of grain is called a Caryopsis (Gr. 
karyon, nut, opsis, appearance). The pollen-grains now 
have special openings for the emission of the pollen-tube 
(Fig. 52, C). 

88. The Grasses in- 
elude not only the 
small grains, but the 
Indian Corn, Sugar- 
Cane, and the giant 
Bamboo of India, sixty 
to one hundred feet 
high; its hollow, 
jointed stem is a foot 
in diameter, and used 
for a thousand pur- 
poses. 

84. The Sedges 
are coarse, grass- 
like plants; the 
stems usually solid, 

Fie, 52.—A, spikelet of Oats (Avena sativa): g,g, glumes; and often trigonous 
pe, pi, exterior and interior pales; a, awn; sf, sterile 
flower. B, separate flower of Wheat (Triticum vulgare), (3-an! led). They 
showing the 3 stamens; 2 styles with feathered stigmas; . 
large ovary; and the two squamule which form the peri- Aare O little use to 
anth. C, pollen-grain of Orchard Grass (Dactylis glomerat«). man. Several spe- 

cies in India and Egypt serve to make ropes and mats. 

Among them is the famed Papyrus (Fig. 58), a native of Egypt 
and the neighboring countries. From the inner part of the stem the 
ancients cut very thin slices, which they hammered and smoothed into 
long rectangular sheets, making a beautiful and durable paper. The 
Greek name Papyrus is still retained both in Botany and in the English 
language. It is called Babeer in Syria ; our English word paper comes” 
from the Greek. Papyrus was also made into ropes; the bridge of boats 
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on which Xerxes and his army crossed the Hellespont was fastened with 
papyrus cables. 

85. The Sedge flowers are in spikes, the spikes often in 
heads, or in umbels, as in the Papyrus. They are mono- 
clinous or diclinous. Each flower is usually single in its 
glume or glumes. There is 
no perianth except .a few 
bristles called Sete, and 
these are often found want- 
ing. Sometimes a glume is 
transformed into a sort of cup 
(Fig. 54, A), which envelops 
the ovary and style; it is 
called Perigynium (Gr. 
around the woman). The 
pericarp (ovary) is 1-celled, 
1-seeded ; it is separable from 
the seed; but it does not 
open at maturity; it is 
therefore called an Akaine 

Fic. 53.—Papyrus antiquorum. Plants en- 
tire. 

(Gr. a, not, kaino, I open); some- 
times written Akene, Achene, Ache- 
nium (Fig. 54, B). The Grasses 
and Sedges are styled Glumifere, 
or Husk-bearers. They are wind- 
fertilized. 

Fic, 54—A, female flower of 86, The Wood-Rushes are still 
Sedge (Carex riparia), showing . “ ? 
perigynium. B,akaine of cle grass-like in appearance; but here 
dium mariseoides, cut vertically. the perianth is flower-like (Fig. 55, 
a); the floral parts are three, or a multiple of three; the 
pericarp is dehiscent (L. opening) ; it is three-celled, each cell 
with one or more seeds. The venerable Grass-trees of 
Australia follow (Fig. 96). Other Orders lead on to the 
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beautiful and extensive kingdom of the Lily (Fig. 5, 4), in 
which we find the Asphodel 
(Fig. 56) and the Smilax 
(Fig. 241). We have now 
fully entered the domain of 
insect-fertilized flowers. 

87. Farther on comes the 
Cuckoo-Pint (Fig. 57). 
Here the flowers are dicli- 
nous, small, and arranged on 
a flower-stalk called a Spadix 
(Gr. fruiting palm-branch), 
which arises from a large, 
flower -like bract called a 
Spatha (L. sheath). 

Other spadix-bearing Orders 
lead to the Palms (full-page illus- 
tration, Lesson I.); here the spa- 
dices are branching, and the spa- 

Uy 

Fic. 55.—Wood-Rush (Luaula sylvatica) : 
a, separate fl. 

thas are large, tough, and woody. 
In one species (Maximiliana) the 
spadices are used as kettles and 
cradles by the Indians of South 
America. From Cuckoo- Pint to 
Palm inclusive the Orders are some- 
times called Spadicifere (Spadix- 
bearers). 

88. The Flowering - Rushes 
(Fig. 58) show us the highest 
development in Endogens. 
Each floral whorl is not only 
free from the other whorls, but 
the parts of each whorl are dis- 
tinct (that is, separate from one 

Fic. 56.—White Asphodel ( Asphodelua 
albus), flowering plant, with separate fl. 

another). They bear a striking resemblance to the Butter- 
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cups (Ranunculus, Fig. 
9, 1), which show the high- 
est development in Ex- 
ogens. Yet the condition 
of the embryo (monocot- 
yledonous) retains the 
Flowering-Rushes in En- 
dogens. 

Fia. 57 —a, Cuckoo-Pint (Arum maculatum) ; 
b, spadix ; c, fruit. 

89, Division II. Ovary Adherent (or 
Inferior). Here the perianth segments 
have their lower parts united into a tube 
which adheres to the ovary ; the ovary is 
therefore called adherent. This con- 
dition of the ovary—whether free or 
adherent —is a comparatively trivial 
character; for we know (31) that the ’ 
values lessen in importance as they ae eee 
recede from the embryo. if. 

The Hel-Grass (Fig. 244) opens this division. It is closely allied to 
the Flowering-Rush and Water-Plantain, making a continued series 
from the most simple to the most complex types; but the adherent 
ovary separates it. The Yam comes next (Fig. 89); it has net-veined 
leaves like the Smilax (Fig. 241), but its ovary is adherent. 

In this division is the Amaryllis Family, which 
gives us the Blood-Flower (Fig. 59). Here too are the 
Orchids (Figs. 152, 153). Here is the Pineapple 
Family (Fig. 212). The Banana (Fig. 60) closes the list 
of Endogens; in her Order we find the Ginger (Fig. 

5* 
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151) and the Canna (Fig. 
63, C). 
of Endogenous Growth. yA 

—The embryo governs the SSW ANAC 
leaf and siem © (32). In Su 
Endogens the embryo has “SKN 
one cotyledon, which sheathes : Z 
the plumule. The plants 
therefore have alternate, 
sheathing, parallel - veined 
leaves; the veins run from 
base to tip, as in the Grasses \ 
(Fig. 51), or from midrib to | 
margin, as in the Banana jj 
(Fig. 60). Sometimes the | 
leaves are net-veined, as in the Yam 
(Fig. 89) and Smilax (Fig. 241); but { 
the net-veins are small, the parallel 
veins being always strong and strongly 
marked. ‘The stems consist of cellular 

A 

= 

Fie. 59.— Blood - Flower 
(Heemanthus multiflorus) ; bd. 
of fis. ; If. cluster ; separate fl. 

tissue interspersed with 
wood-bundles; there is no 
differentiation into pith, 
wood, and: bark ; the hard- 
ened outer part, called the 
Rind, is equivalent to bark ; 
but it has not the structure 
of true bark (as we shall 
see in another Lesson), and 
it is inseparable from the 
stem. The stems of the 

~SShypeee“- Indian Corn, Palm, and 
Fig. 60.—Banana (Musa paradisiaca) ; plant, Banana are solid (Fig. 61) ; 

aici those of the Grasses—in- 
cluding Bamboo, Cane, ete.—are hollow from the destruc- 
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tion of the central cells. The new growth springs always 
from the centre of the stem; it is therefore styled Endoge- 
nous, or Inside-growing. Observe these characteristics : 

I. Covered Seeds. Hmbryo with radicle, plumule, and 
One cotyledon, which sheathes the plumule ; 

IT. Flowers with perfect pistils and stamens; perianth 
usually present, and often conspicuous ; 

III. Floral parts ternary,—in threes or a multiple of 
three (Figs. 62, 63, 64); rarely in twos or a multiple of 
two (Roxburghia, Smilacina) ; 

IV. Leaves parallel-veined (Figs. 51, 60); rarely net- 
veined, and even then with strong parallel ribs (Dioscorea, 
Fig. 89; Smilax, Fig. 241); 

V. Growth endogenous (Fig. 61); stem usually simple 
(Palm). 

91. Specialization. 
—Planis growing in 
still, fresh water best 
preserve the features 
of ancient types, be- 
cause they have fewer 
dangers than land : 
plants, in the way ofin- | Fic. 61—Transverse und veitical sections of a solid en- 

trusion from animals, ?genous stem. 
winds, etc. The Flowering-Rushes and Water-Plantains (Figs. 58, 

el 62) are therefore regarded as 
the most highly - developed 
typesin Endogens. All their 
floral parts are in threes or 
a multiple of three; and all 
are distinct (like parts sep- 
arate) and free (unlike parts 
separate). Being fertilized 
by insects, they have large 
bright petals to attract such 
visitors. Looking down the 
line of development, we see 
the Lilies (Figs. 56, 63 A). 
They are insect-fertilized ; 
but, being land plants, they 
specially adapt themselves to 
their dangers. The 8 ova- 

Fra. 62,—Diagram of Alisma family: e, sepals; ries cohere into a 3-celled 
se ip ae whorl of stamens; 6, inner capsule (Fig. 5, 4), each cell 

ae with many seeds; the 8 styles 
cohere into one, with a 3-lobed stigma (Fig. 56). Still lower are the 
Grasses (Figs. 51, 52, 64). They are wind-fertilized; their stems and 

e2 
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flowers are therefore specially adapted not only to catch the wind, but 
to hold out against its fury. The perianth is degraded (reduced in 
size, number of parts, and quality), and consists of 2 small squamule 
(Fig. 64, A, B, 61, 62); the stamens are 3 (there are 6 in Rice); 
the ovary is 1-celled, 1-seeded, and closely applied to the seed (Fig. 
6); but there are 2 stigmas (Fig. 64, A); we can see where the third 
stigma belongs (Fig. 64, d J ; and in the Bamboo it still exists. The 
number three is still apparent also in the palew; the inner palea evi- 

dently consists of two palew united (Fig. 
64, a 2, a 3). 

Fie. 63.—A, diagram of fl. of Crown Imperial (Fritillaria imperialis). B, do. of 
fl. of Iris germanica, C, do. of fl. of Canna indica. 

On the other hand, the Adherent Ovaries exhibit an opposite form 
of specialization, particularly in the insect-fertilized flowers. 
The Amaryllis Family has the sepals and petals (perianth 

; parts) coherent into 
‘a tube to which the 
ovary is adherent 
(Fig. 59); the sta- 
mens are seated on 
the upper part of 
this perianth tube, 
instead of being be- 
low the ovary, as 
in the Water-Plan- 

‘tains, Lilies, and 
Grasses. In the 
Iris (Fig. 68, B) 
there is the same 
character, but the 
stamens are re- 
duced to three. In 

Fro. 64.—A, flower of Oats (Avena sativa), with the outer the Banana Family } 
palea removed; the inner palea with 2 dark lateral lines, each which includes the 
representing a midrib or vein. B, diagram of same: ai, outer Canna (Fig. 68, C), 
palea; a 2, a 3,inner palea, which consists of 2coherentpaleez, the stamens are all 
the outer points, a 2, a 8, representing the midribs; b1,b2, ,\ a 
the two squamule or perianth parts; b 3, the place which the ansformed to pet- 
third squamula should occupy ; ¢, the three stamens; d1,d2, als except one, and 
the two stigmas; d 3, the place which the third stigma should thjg js ec (pet- 

? 

occupy. al-like), with only 
one anther-lobe. Finally, in the cultivated Banana (Fig. 60), the so- 
called fruit is no fruit at all, but an adherent 3-celled pericarp, which 
has become fleshy throughout, producing no seeds. ‘ 
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LESSON XI. 

Sus-Cuiass II. Exogzns. Dicotyledons. 

: 1, Apetale, no petals. 
8 Divisions { 2. Monopetale, one-petalled. 

3. Polypetale, many-petalled. 

92, 98. Apetala, Ovary Adherent: Mistletoe. 94. Oaks. 95. Wal- 
nuts. 96. Rafflesia. 97. Ovary Free: Catkin-bearers. 98. Nettle to 
Amaranth. 99-108. Monopetale, Ovary Free: Mint to Heath. 104, 
105. Ovary Adherent: Harebell to Honeysuckle. 106. Number Five. 

92. Division I. Apetalee.— Zwo Subdivisions : 
(1) Ovary Adherent ; (2) Ovary Free. 

Subdivision I. Ovary Adherent. — Among 
the lowest Orders here we see the Mistletoe 
(Fig. 65). The flowers are always diclinous, 
and often dicecious. They have no pet- 
als, but a flower-liké calyx. The ovule 
is without tegmen, or testa; it consists 
of the nucleus alone, and is often re- 
duced to the embryo-sac, its only pro- 
tection being the ovary, which is ad- 
herent. And since the condition of the 
embryo is the basis of classification (31), 
this Order ranks lowest in Dicotyledons, 
The female flower has 1 style, a 1-celled 

1-seeded fruit. Fic. 65.—A, fis. of Mis- ovary, and a tletoe ( Viscum album). B, 
5 A . anther of fl., showi 93. We know that the Mistletoe is a parasite. the many cae Cee. 

Botanists suppose that long ago—it may have tion of sd., showing the 
been hundreds of thousands of years—it was a two. eIbryces D, young 
climbing shrub, with roots in the ground, and ?*"* 
ascending trees by means of secondary roots like the Ivy. But the 
underground root and the lower part of the stem perished in the 
race for life; and this strange creature of a prehistoric time lives on 
as a true parasite. It sends its roots into the wood of its host, and 
incorporates them so completely that they cannot be distinguished 
from the fibre of the tree. It also adapts its seeds to its condition: 
each seed usually has two embryos (Fig. 65, C); these protrude 
from a nucleus without seed-coats; and the ips berry (pericarp) is so 
viscid that the seeds cannot fail of a foothold on the host on which 
they grow, or to which they may be borne by birds. And in order 
to insure fertilization, the anther (B) is many-celled and honey- 
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combed with pores, to insure the escape of the 
pollen. 

The Mistletoe was held in great reverence by 
the Druids; they saw a mysterious emblem of 
immortality in this evergreen ‘ 
shrub living and producing its 
kind without touching the 
earth. It was especially prized 
when found on the Oak, their 
sacred tree. We know how 
beloved it is and has always 
been in festival, song, and 
story by Europeans and their descendants throughout the world. 

There are several genera. Among. y 
them is the noted Flame-tree or 
Fire-tree of Australia, with conspic- 
uous racemes of handsome vellow 
flowers which give it itsname. It 
grows to the height of 30 feet, and 
is the only genus that is not a para- 
site. 

94. The Oaks are here. They are 
apetalous; diclinous and mone- 
cious; the male flowers in cat- 
kins, the females solitary, or from 
2 to 5, sessile in a common invo- 
lucre composed of many small 
bracts, and which is called a Cu- 
pule, or cup (Fig. 66). The calyx 
of the male flower is conspicuous. 
In the female it shows as a rim 
just below the styles and above | Ss 
the cup. The female flower has 3 LE = 

styles;anad- Fie. 67.—European Walnut (Jug! 
herent ovary regia); branches with j and @ fis. Nut 

t first 3 ’ with its fleshy epicarp removed. Half 
a rs ~ of a kernel (one of the two fleshy coty- 
celled, each ledons). 

8 
Fie. 66.—Female fis. of Oak (Quercus robur): 

_A, entire fl.; B, vertical section. 

eell with 2 ovules; but 
one ovule outgrows the 
others, obliterates them, 
and completely fills the 
acorn shell (which is the 

ans in pericarp), making it 1- 
oD 2 een eo celled and 1-seeded. 

0 95. The Walnuts (Fig. 
67) follow the Oaks; the 
male flowers in catkins, 
the females single or in 
airs. 

; ; 96. The Raffesia (Fig. 
Fic. 68.—Rafflesia Arnoldi; 2 plants, f and 9. 68), of Sumatra, is in this 

subdivision. This plant consists of the flower alone (which is 3 feet 
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in diameter), and the rootlets it sends down into the host on which it 
lives; for the Rafilesia is a parasite. It is usually found on the sur- 
face-roots of a species of Cissus. The flower has a 5-parted perianth 
with numerous bracts below it; in the centre is a deep cup, or corona, 
which will hold 12 pints of water. The flowers are diccious; their 
smell, like that of tainted beef, attracts flies, which aid in the work of 
fertilization. The Aristolochia (Fig. 186) ends this subdivision. 

97. Subdivision II. Ovary Free. Perianth usually dis- 
tinct ; sometimes 0.—The Pitcher-plant (Fig. 113) opens 
this subdivision. The Orders crowd upon us; we shall 
name only such as are illustrated in these Lessons: the 
Euphorbia (Fig. 146) ; the Willow (Fig. 69, A), the Sweet- 
gale (Fig. 111); the Plane-tree (Fig. 98); the Birch (Fig. 

69, B). In the Willow and 
these succeeding Orders the 

» flowers are diclinous and in 
catkins; they 
are sometimes 
grouped with the 
Oaks and Wal- 
nuts, and called 
Amentales (L. 

| amentum,  cat- 
6 kin), or Catkin- 

Fig 69.—A, Willow (Salix rosmarinifolia); B, Birch (Betula bearers. 

sds Seat 98. The Nettle is 
also in this Subdivision; her Order includes the Banyan (Fig. 91), 
the Fig (Fig. 140), Dorstenia (Fig. 141), Bread-fruit (Fig. 213), and 
the Cow-tree (Fig. 238). The Protea Order is represented by the 
Banksia (Fig. 165); the Mezereon Order by the Lace-bark Tree 
(Fig. 230) ; tite Laurel Order by the Cinnamon (Fig. 170); the Goose- 
foot Order by the Strawberry Blite (Fig. 120). The Amaranth is here 
(Fig. 121). 

99. Division II. Monopetale. Two Subdivisions: 1. Ovary 
Free. 2. Ovary Adherent. ; 

Subdivision I. Ovary Free.-—The Mint Order opens this 
Subdivision ; it includes the Wood-sage (Fig. 160). The 
Verbena Order includes the Chaste-tree (Fig. 126). The 
Acanthus is here (Fig. 123); the Bignonia (Fig. 70), in 
whose Order is the Calabash (Fig. 209). 

100. Here are the Broom-rapes (Fig. 159) ; the Butterworts (Fig. 88) ; 
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the Foxgloves, which 
include the Snap- 
dragon (Fig. 161); the 
Nightshades, which 
include the Egg-plant 
(Fig. 158) and Irish 
Potato (Fig. 239, A); 
the Morning - Glories, 
which include the 
Jalap (Fig. 87) and 
Dodder (Fig. 98). 
Here is the Gentian 
(Fig. 116); the Nux 
Vomica (Fig. 240); 
the Milkweed (Fig. 
172). 

101. The Dogbanes 
are here; they include 
the Wrightia (Fig. 
145), a climbing tree 
of East India, which 
twines its trunk 
around large trees, 
ascending them to a 
great height, and 
finally strangling them 
to death in its embrace. 

Fia. 70.—Bignonia picta ; br. with lvs., fls., tendrils. 

$e . 
. Fig, 72.—1, Macdonald Heath (Erica tetra- 

Fig. 71.—Edible Olive (Olea europea); br., lix), 2, McAlister Heath (E. cinerea), 38, 
lvs., fls.: a, fruit; b, fl.; ¢, pistil and ovary; all Common Scotch Heather, or Ling (Calluna 
reduced. vulgaris). 
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102. The Olive (Fig. 71) is here also. Its Order includes the 
Ash (Fig. 8, B). The Ebony-trees are here (Fig. 228); the Sapo- 
dilla Order, which includes the Gutta-Percha (Fig. 149). The Prim- 
rose (Fig. 5, 1) is here; and the Plantain (Fig. 136). 

108. The Heaths (Fig. 72) are here also, with their various and 
beautiful sub-orders and tribes. 

104. Subdivision II. Ovary Adherent. 

The Harebell (Fig. 144) is in this small Subdivision,—small, 
however, only in the number of its Orders. For it includes the 
Sunflower Order; and this comprises one-tenth of the whole Phan- 
erogamia, and contains more than 10,000 species. In this great 
family we find the Dandelion (Fig. 142), the Artichoke (Fig. 214), 
the Marigold (Fig. 143), the Jerusalem Artichoke (Fig. 95). 
The Teasel is here also (Fig. 105). 

105. The Valerian (Fig. 73) represents the adherent 
ovary of this Subdivision; we see 
in its fruit the resemblances to the 
fruit of both the Teasel and the 
Sunflower. 

The Madder Order is in this Subdivis- 
jon; it includes the Sweet Woodruff 
(Fig. 110), Ipecac (Fig. 90), and Coffee 
(Fig. 147). The Honeysuckle Order (Fig. 
107) closes this Subdivision. 

106. Number Five.—Observe that 
the number Five prevails now in 
the floral whorls (Bignonia, Egg- 
plant, etc.), Rarely is the number 
Two or a multiple of two (Olive) ; 
rarely Three or a multiple of three 
(pistils of flower of the Oak). Ob- 
serve that the stem is now fully 
exogenous,—differentiated into true 
pith, wood, and bark (Fig. 81); 
and that it is solvent,—divided — yyo. 73,—vaterian (Wiles 
into large branches at a certain <fieinalis): separate 8; ripe fr. 
height (Fig. 98); observe also that ormiatent calys, which i pop- 
the leaves are net-veined,—with ?* 
small fibres interlacing between the larger fibres, and 
thus forming a net (Fig. 74). 

6 
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LESSON XII. 

Sus-CLass II.—DicoryLepons FINIsHED. 

1. Calyeiflore, Calyx-flowers. 

Division II1.—Polypetale. 3 silica OF tee Gea: 
l chamber-flowers. 

107, 108, Calyx-flowers: Ivy to Mimosa. 109, 110, Disk-flowers : 
Cashew ; Lotos of the Lotophagi; Christ’s-thorn ; Incense-trees. 111. 
Characters of Stamens. 112. Bridal-chamber-flowers ; Lime to Baobab ; 
118. “‘ Good-day, Sweet lady ;’? 114, 115. Camellia to Sarracenia; 116. 
Number Five; 117. Sacred Lotus; 118. Barberry to Calycanthus ; 
Number Three; 119. Buttercups; 120. Exogenous Growth. 121. 
Specialization. 122. Motherhood; the Master-builder. 

107. Subdivision I. Calyx-flowers.— Calyx usually con- 
spicuous ; sepals usually con- 
nate into a tube, as in the 
Cherry (Fig. 5, 5); their up- 
per parts only separate. The 
Orders belonging to this 
Subdivision which are illus- 
trated in the Lessons are: 
The Aralia, which includes 
the Ivy (Fig. 92) and the 
Rice-paper Shrub (Fig. 
225); the Parsley (Fig. 
159); the Cactus (Fig. 102); 
the Melon, which includes 
the Squirting Cucumber (Fig. 
74) and the Bryony (Fig. 

Fie. 74—Squirting Cucumber (Ecbalium 184); the Passion - flower 

i ic al coal cil (Fig. 155), which includes 
the Papaya (Fig. 237); the Evening Primrose, which 
includes the Willow-herb (Fig. 75). In the Melon and 
Papaya the flowers are monopetalous at base, but their 
habits and affinities place them here. 

108. In this Subdivision are the Loosestrifes, which include the 
Pomegranate (Fig. 208); the Myrtles, which include the Monkey-pot 
(Fig. 156), Brazil-nut (Fig. 201), and Eucalyptus (Fig. 157); the 
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Rose (Figs. 175, 211), which includes the Cherry (Fig. 5, 1), the Peach 
(Fig. 206), the Strawberry (Fig. 175), 
the Dewberry (Fig. 131), the Agrimony 
(Fig. 129), the Quince (Fig. 210). The 
Pea is here (Fig. 5,6): her family in- 
cludes the Tonka Bean (Fig. 198), Sweet 
Pea (Fig. 167, 4): Hedysarum (Fig. 197), 
Lotus trefoil (Fig. 168), Clover (Fig. 
182), Broom (Fig. 166), and Mimosa 
(Fig. 130). 

109. Subdivision II. Disk- 
flowers. — Torus usually conspicu- 
ous, and called a Disk ; often form- 
ing a ring or cushion at-the base 
of the ovary or around it. The 
Cashew opens this Subdivision 
(Fig. 76); here the disk is so large 
that it forms the edible part,—the 
small pericarp, or true fruit, being 
at its apex. In the Cashew Order 
is the Sumach (Fig. 138). The 

Fic. 76.—Cashew Nut (Anacardium occidentale) : 

br., lvs., fis., fr. 

chapeau,—Hat-bearer. 

Fria. 75.—Br., with lvs., fis., fr., 
of Willow-herb (Epilobium an- 
gustifolium) : 1, separate fi.; 2, fl. 
divided vertically, showing the 
long calyx-tube with the ad- 
herent ovary; 3, sd., with tuft 
of silky hairs on the chalaza. 

Horse-chestnuts (Fig. 
192) are in this Sub- 
division. Here, too, is 
the Vine (Fig. 101). 

The Buckthorns are 
here; they include the 
Christ's-thorn (Fig. 77), 
said to be the tree of whose 
thorny stems Our Sav- 
iour’s crown of thorns was 
made. The disk of the 
Christ’s-thorn (a) widens 
around the half-embedded 
ovary, so that the ripe 
fruit resembles a head cov- 
ered by a low-crowned, 
broad-brimmed hat. The 
French call it Porte- 

In the same Order are the Jujube-trees, one 
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of which is the famed Lotus shrub of the Lotophagi, or Lotus-eaters, 
an innocent, luxurious people who lived on the north coast of 

Africa (and the adjacent 
islands), between Tunis 
and Barca. The Lotus- 
jujube is very sweet, and 
about the size of a plum. 
Homer tells us, in the 9th 
Book of the Odyssey, 
that the tired  ship- 
wrecked companions of 
Ulysses found the Lotus 
fruit so sweet, the Lotus- 
eaters and Lotus-land so 
charming, they were un- 
willing to return to their 
own country. 

110. The Crowberry 
(Fig. 99) is in this Sub- 
division. Here too are the 
Incense-trees, which in- 
clude Myrrh (Fig. 104) 
and Frankincense (Fig. 
125). Here is the Order 

a us of the Rue (Fig. 188), 
Fic. 77.—Br., with lvs., fis., fr., of Christ’s-thorn which includes the Or- 

(Paliurus aculeatus): a, ripe fruit. ange an a. Lemon (Fig. 

127). The Geranium (Fig. 150), which includes the Balsam (Fig. 164). 
The Bean-capers, which include the Guaiacum-trees (Fig. 128). 

111. Observe that in many Orders of these two Sub- 
divisions the filaments are united into 1, 2, or many sets, 
as in the Pea family (Figs. 180, 182, 163, 166) and 
Lemon (Fig. 127); and that the stamens are often Jn- 
definite ; that is, more than 20, and therefore indefinitely 
numerous, as in the Cherry (Fig. 5, 5), Mimosa (Fig. 130), 
Lemon (Fig. 127). 

112. Subdivision III. Bridal-chamber-flowers (Gr. 
thalamus, bridal-chamber).—Calyx, Corolla, Andrcecium, 
and Gynecium each separate from the others; all, how- 
ever, borne on the same torus, as if in a common bridal- 
chamber. 

The Lime-trees (Fig. 117) open this grand Subdivision; they are 
called Lime in Great Britain, Linden in Germany, Linn in the Southern 
U.-'S., Bass-wood in the Northern U.S. The Chocolate-trees are here 
Fig. 135). The Mallows (Figs. 184, 182), which include the Cotton 
Fig. 10), the Hand-flower (so called because its five stamens simulate 
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a hand), which is sacred among the Mexican Indians, and the vener- 
able Baobab-tree of Africa, 60 feet in diameter, 100 feet high, and 
which lives to the age of 2000 years. 

118. The native negroes hold this tree in great reverence, and build 
their huts beneath it. Like the rest of its family (Cotton, Hollyhock, 
Okra, ete.), it blooms for many weeks; the flowers opening at sunrise, 
blooming for one day, and withering at night,—each day’s blooming, 
however, being profuse. In the early morning the negroes stand in 
silent groups around the tree, which is sleeping, as they think; as the 
large, beautiful, white, pendulous flowers 
unfold, swinging like chalices, on their 
long peduncles, these simple creatures 
greet the tree with the salutation, 
“ Good-day, sweet lady.” 

114. A little higher in this Sub- 
division are the great. Borneo 
Camphor-trees (401). The Ca- 
mellias are here also; they include 
the Tea (Fig. 78). 

115. The Mangosteens, also; they in- 
clude the Gamboge-tree (Fig. 169). The 
Tamarisk (Fig. 119) is here; the Pink 
(Fig. 174, A); the Polygala (Fig. 185) ; 
the Arnotta (Fig. 199); the Violet (Fig. 
204, D, E); the Sundew (Fig. 112) ; the 
Mignonette (Fig. 122); the Caper (Fig. 
177); the Mustards (Fig. 162), in- 
cluding the Wall-flower and Shepherd’s 
Purse (Fig. 200); the Bleeding - heart 
(Fig. 124); the Poppies (Figs. 181, C, 
197, E); the Sarracenias (Fig. 114). 

116. Observe that the floral 
number Five, or some multiple of it, still prevails, and that 
the floral parts incline to be more and more distinct and free. 
The floral number is rarely two, or a multiple of two, as in 
the Evening Primroses (Fig. 75), Mustards (Fig. 162), 
Bleeding-hearts (Fig. 124), Poppies. 

117, Next come the Water-Lilies ; they include the sacred 
Indian Lotus (Fig. 79), which is figured in the painting 
and architecture of both India and Egypt. It is the most 
highly differentiated flower yet discovered. 

Fic. 78.—Tea (Thea Sinensis): 
branch with lvs. and fis. 

All its floral parts are distinct and free, including the ovaries (Fig. 
79, A), and these are 1-celled and 1-seeded (B); the seed (C) is with- 

out perisperm, consisting of 2 fleshy cotyledons and a plumule of 2 

e 6% ~ 
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large green leaves, with a leaf-bud between them, thus being almost 
viviparous (126). The fruity torus (A), which is supplied with 
nourishing —_ juices, 
detaches itself from 
its peduncle at ma- 
turity and floats 
away to found a new 
colony. Meanwhile 
the nuts sprout, still 
feeding on this nour- 
ishing mother; so 
that by the time she 
reaches a barrier of 
the mud in which 
the plant delights, 
her young ones are 
ready to separate 
from her and begin 
an independent ex- 
istence. The na- 

‘ : Fic. 79—Plants, with Ivs. and fis, of Indian Lotus (Nelum- 
ture-loving Hindoo  bium speciosum): A, ripe fruit, cunsisting of the top-shaped 
no doubt had dis-_ torus with manny separate 1-seeded fruits _ cinbeaded ne 

s : its top. , separate nut. C, same opened, showing the 
cerned this high 2 large cup-shaped cotyledons and the green leafy plumule 
character, aa between them. All reduced. 
perhaps through 
millions of years; for fresh-water plants keep their habits and features 

almost unchanged. And this is 
probably the reason why the Lo- 
tus Lily became the Eastern 
emblem of Creation and Ma- 
ternity. 

The Yonquapéne (Nelumbium 
luteum) of our Southern States, 
introduced also into some North- 
ern localities, is twin-sister to the 
Eastern Lotus. The great Vic- 
toria Lily of South America also 
belongs in this Order. 

118. The Barberry (Fig. 
5, 3) is in this Subdivis- 
ion. Here is the Custard 
Apple (Fig. 80); the Nut- 

ay a ee aig “i9ey, the Mag- 
Fie, 80.—Br, with Ivs. and fr, of Sour NOlia (Fig. 138); the Caly- 

Sop (Anona muricata) ; fruit, vert. sec. canthus (Fig. 176 ). The 

floral number is in these Orders Three, or some multiple 
of three; whilst the parts incline still more to be distinct 
and free. 
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119. The Buttercwps (Fig. 9, 1, 3) stand at the head of 
this Subdivision, and of course at the head of the flower- 
kingdom ; they include the Columbine (Fig. 154) and Cle- 
matis (Book-cover, side). 

In this Order (with the exception of the ovaries in Nigella) all the 
floral parts are distinct and free (Fig. 9, 3). Many of the plants are 
marshy or aquatic in habit; and these (Water Crowfoot, etc.) singu- 
larly resemble the Water-Plantains in Endogens ; except that they are 
exogenous, and their floral number is Five. The May-apple (in the 
Barberry family) and the Magnolia have their floral parts in threes; and 
they resemble the Lilies in the appearance of their petals. These 
Orders, therefore, seem to be a sort of link between the two Sub-classes 
Endogens and Exogens. But we must remember that ‘classification 
is a net-work, not a chain,’’ as the botanist Robert Brown has said. 

120. Exogenous Growth.— The 
embryo here has two cotyledons, 
which are opposite. The leaves 
are either opposite, alternate, or 
whorled ; they are net-veined (Fig. 
74). The stem is differentiated 
into pith, wood, and bark (Fig. 
81); its increase is by concentric 
layers of wood-bundles around a Ya 
central pith. The pith is purely = ll 
cellular. The newest wood is al- Fic. 81.—Transverse section of an 
ways outside the last layer of Central pith 9 wosdcircles, 1" for 
wood-bundles, and for this reason ach, Year and bark-circles outside 
the growth is called exogenous 
(outside growth). The bark is distinctly differentiated from 
the wood ; its newest growth is outside the wood but inside 
the other layers of bark. (The stem and its action are 
treated in the Lessons in Part Second, Phytotomy.) Ob- 
serve these characteristics : 

I. Covered Seeds.—Embryo with radicle, plumule, and 
2 opposite cotyledons, with the plumule between them. 

IT. Flowers with perfect pistils and stamens; perianth 
sometimes wanting, but usually conspicuous and differen- 
tiated into calyx and corolla. 

IIT. Floral parts quinary—Five, or some multiple of five 
(Fig. 82, 6); rarely two, or some multiple of two (Fig. 82, 
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a); rarely three, or some multiple of three (May-apple, 
Magnolia, Fig. 133). 

IV. Leaves net-veined (Fig. = 3\ 
74); rarely parallel-veined or (4 D 
ribbed (Gentian, Fig. 116; %, 
Plantain, Fig. 136). 

V. Growth ex nous, a és 
G a OBeNOUS Fic. 82.—a, diagram of fl. of Heath 

Stem solvent (Fig. 98). Erica tetraliz); b, ditto of Stonecrop 
Beda pulchellum). 

121, Specialization.—Looking from the Lotus Lily and the Butter- 
cup as types of highest floral development in Exogens, it is both in- 
teresting and instructive to see here, as in Endogens, how the various 
types have developed on the one hand and specialized their parts on 
the other; until from the great Creamnut-tree of South America, in 
which a single flower develops 4800 stamens, we see the Sunflowers. 
(Fig. 142) so specialized that their little flowers (called florets) are in 
close heads, with each fruit (Fig. 142, 6) an akaine; the Oaks (Fig. 66) 
with apetalous flowers; the Mistletoe (Fig. 65) with its seed reduced to 
the nucleus. 

122. Motherhood. The master-builder.—The process of life, through 
all its gradations, from the simplest to the most complex forms, whether 
of plant or animal, is the same as in the Red Snow,—birth and devel- 
opment from a mother-cell. And just as in the animal activities, so it 
is with the plant; every part—root, stem, leaf, and flower—is concerned 
in the growth of this expectant mother and subservient to her. The 
protoplasm creates cell after cell, which it sends out to gather materials 
for the bridal-chamber of the pistil. These skilful artisans frame the 
torus like a royal couch; they deck it with petals and sepals which no 
Eastern loom can imitate. They attend in state on the embryo- 
daughter; they bring the food she needs, they take away the refuse 
that might harm her. Day by day they shape the cotyledons into a 
cradle, and canopy it with the curtains of the seed-coats; they make 
wood-fibre for the pericarp, and build its strong walls to shield her 
from danger. When the seed is planted and the warm earth quickens 
the embryo into active life, the protoplasm stirs again in all the cells; 
the radicle with its delicate point pierces the seed-coats, and by an un- 
erring instinct descends into the ground; the plumule ascends and un- 
furls its leafy banner in the air. The Dragon-tree, which sprouted 
before Babylon was built ; the Californian Pine, contemporary with the 
Psalmist David; the Baobab, which swung the censers of its great 
white flowers in the days of the Casars,—all these are the work of this 
busy little atom. Unresting, unerring, it builds cell after cell, chamber 
after chamber, adorned with sculpture and garniture; it poises them 
so delicately that the lightest breeze can stir them, yet fixes them sa 
firmly that man is made ashamed even of his Pyramids. 
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LESSON XIII. 

FOSSILS AND THEIR TEACHINGS. 

123-125. Earth development. 126. Animal Kingdom. 127. Lirr- 
Less Time. 128. ANnciENT Timz. 129. Silurian: Thallogens, In- 
vertebrates; Acrogens, Fishes. 130. Devonian : Gymnosperms, Fishes, 
Insects. 181. Carboniferous: Tree-Ferns, Horsetails, Club-Mosses. 
182. MippLe Time. 133. Triassic and Jurassic: Cycads, Endogens, 
Reptiles, Reptilian Birds, Pouched Mammals. 184. Cretaceous; Exo- 
gens, Wader-Birds. 135. MoprerN Timer. 186. Tertiary: Modern 
Plants and Animals. 137-140. Quaternary: Man. 141. Natural 
Selection. 

123. “In the beginning the earth was without form and void,’’—a 
chaotic nebulous mass (supposed to have been 800,000 times its present 
size), which was slowly condensed into a liquid ball of molten minerals. 
As its surface cooled, a rocky crust was formed; this, on account of 
commotions within the mass, was thrust up and folded in various ways. 
The vapors became seas ; these seas wore away the surface of the first 
rocks and formed layers; upheavals and depressions made lakes and 
rivers; finer deposits made soil. The crust of the earth, the best geolo- 
gists presume, has an average thickness of 25 miles,—less than ys}, of 
its diameter, and thinner in comparison than an egg-shell. 

124, Earth-development has four divisions of Time (see Table facing 
Lesson XIII.): 

I. Lifeless Time, or Azoic (Gr. a, wanting, zoe, life). Without 
plants or animals. 

II. Ancient Time, or Paleozoic (Gr. palaios, ancient). Plants and 
animals prefiguring modern types but different from them. 

III. Middle Time, or Mesozoic (Gr. mesos, middle). Plants and 
animals more like modern types. 

IV. Modern Time, or Cenozoic (Gr. kainos, modern). Plants and 
animals as they are to-day. 

125. Giving to each pericd its relative age as counted from the time 
required to make modern deposits of stone, mud, etc., the proportion 
is 4,12, 8,1. The age of the earth is reckoned to be 60 millions of 
years. We have, then, for Lifeless Time 12 millions; Ancient Time, 
36 millions; Middle Time, 9 millions ; Modern Time, 8 millions. 

126. The Animal Kingdom (Zoology), like Botany, has two Series: 
Series I.—Invertebrates, without spinal column. Reproduction 

single, dual, alternate. Multiplication by gemmation (producing 

gems or offsuoots). Four classes : ; 
<1. Protozoa (Nummulites, Sea-Jelly) ; as simple as protophytes. 
9. Radiates (Sea-Fir, Star-fish, Coral); plant-like. 
3. Mollusks (Oyster, Clam, Snail, Cuttle-fish) ; soft-bodied. 
4, Articulates (Worm, Crab, Insect) ; jointed. 
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Series II.—Vertebrates, with spinal column ; producing eggs. Re- 
production by fertilization. Five classes: 

1. Fishes (Herring, Salmon, Cod, Shark). 
2. Amphibians (Salamander, Mud-Kel, Oviparous ; young de- 

Frog). veloped in the egg after 
3. Reptiles (Turtle, Snake, Lizard, Alli- [it separates from the 

gator). mother. 
4. Birds (Goose, Ostrich, Parrot). 

Viviparous; young 

5. Mammals (Opossum, Sloth, Whale, ee ie aa 
Cat, Rat, Bat, Mole, Monkey, Man). suckled by the mother 

after birth. 
127. Lifeless Time. Though the layers of later periods are placed in 

regular succession, the Lifeless, or Azoic rocks (sometimes called 
Archean), have been thrust up at various times by internal commo- 
tions, and are seen at the surface in Norway, Sweden, Bohemia, and 
Seotland. They are remarkably exhibited in North America, especially 
in Canada (called the Laurentian rocks, from the river St. Lawrence), 
and extending along the Allegheny and Blue Ridge ranges to Ala- 
bama; also in the Rocky Mountains. America is indeed -the Old 
World rather than the New. Some of her living quadrupeds (Opos- 
sum, Sloth) and one of her races of men (Esquimaux) are found 
elsewhere only in fossils. 

128. Ancient Time has four periods : 
oe Silurian (L. Silures, the Welsh), because these rocks abound in 

ales. 
2 Devonian, from Devon, England; sometimes called Old Red 

Sandstone. 
8. Carboniferous, from the abundance of its coal-measures. 
4. Permian, from Perm, in Russia. 

Fig. 83.—A, Pulochorda minor, 8 d, fossil, Scotland. B, Oldhami ig sea 
animal, fossil, Ireland. 

129. In the Lower Silurian (see Table) are the first authentic fossils. 
The plants are THALLOGENS; one of them is a Seaweed (Fig. 88, A), 
resembling the Dead-Man’s-Rope of our own time (Book-cover, front). 
Another is an Invertebrate animal, also marine, like our Sea-Fir (Fig. 
83, B). In the Upper Silurian land plants appear; AcRoagENs,—Ferns 
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and Club-Mosses. Vertebrates, t here,—Fi i Share aa Sorc con: , too, are here,—Fishes resembling the 

130. In the Devonian Desmids abound; Ferns and Club-Mosses in- 
crease. GYMNOSPERMS appear,—trees resembling the Pines. Fishes 
so abound that this is called the Age : 
of Fishes. Insects appear. At the 
close of the Devonian period New 
York State arose above the seas. 

181. The Curboniferous period ex- 
hibits the most magnificent vegetation 
the earth has ever known During 
this time Nature produced and stored 
up her supply of coal for man, al- 
though he was not to appear for mil- 
lions of years. More than half the 
plants that make our coal-measures 
are fossil ferns. The Tree- Ferns, 
Horsetails, and Club-Mosses were 
giants. One of the Club-Mosses, the 
Lepidodendron .(Fig. 84), was more 

| My 

Fic. 84.—Fragment of fossil Lepé- 
dodendron: leaf-scars spirally ar- 
ranged. 

than 60 feet high and 4 feet in 
diameter. The Sigillaria (Fig. 
85), allied to the Club-Moss, 
prophesied the Cycas. 

Ancient Time, through all 
its periods, shows slow growth, 
great quiet, and mild, uniform 
temperature. At its close tre- 
mendous geologic convulsions 
took place, and the extermina- 
tion of life was complete. The 

. Appalachian Mountain chain 
Fig. 85.—Roots and part of stem of fossil 

Sigillaria: stem fluted, and marked with seal- rose above the seas from New 
like scales. York to Alabama; the Ural 

chain in Europe. 
182. Middle Time has three periods : 
1. Triassic (L. trias, three), rocks sometimes in three layers. 
2. Jurassic, from the Jura Alps. 
3. Cretaceous (L. ereta, chalk), from the chalk-beds of Europe. 
138. In the Triassic and Jurassic periods Club-Mosses and Ferns di- 

minish to their present size and number. The Cycads reach their 
greatest size, and exceed all other plants in number. Pines increase. 
EnpogEns appear,—Lilies, Grasses, Pond-weeds, and Screw-Pines. 
Reptiles abound; flying dragons, more hideous than the fabled one 

slain by St. George. Insectscomein. Birds appear, but with jointed, 
long tails, like the tail of a lizard (though richly feathered), and 
claws on their wings, like those on the Bat’s. Mammals, bearing 
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their young in a pouch (like the Opossum), come in, At the close of 
the Jurassic period the Sierra Nevada, Wahsatch, and Humboldt 
Mountains were thrust up in North America. Europe was still an 
archipelago; eastern and southeastern England was still submerged. 

184, In the Cretaceous period Diatoms and Desmids abound. Palms 
increase. Exocens appear,—fossil leaves of the Oak, Poplar, Beech, 
Willow, Dogwood, Sassafras, and Tulip-tree. Huge reptiles continue; 
Middle Time is called the Age of Reptiles. The birds resemble Cor- 
morants and Waders; but their teeth are pointed, like a‘reptile’s. 

_ The climate of the world was still mild. At the close of this period 
disturbances occurred, and life was again exterminated. The Rocky 
Mountain region arose above the seas and became a level plateau. But 
the Gulf of Mexico still extended to the mouth of the Ohio River, and 
covered the whole area east of the Rocky Mountain plateau as far as 
the Arctic Circle. : 

135. Modern Time has two periods: 
1. Tertiary, or Third, sv called because Lifeless Time was once 

called Primary, Ancient and Middle Time Secondary ; 
2. Quaternary, or Fourth, sometimes called Recent. 
136. In the Tertiary Diatoms still abound. Ferns and Pines sink to 

their present proportions. Exogens appear very nearly as they are to- 
day. The Butterfly and Bee 
come in with the flowers; we 
see them embalmed in Amber 
(Fig. 86), which is the fossil 
resin of some coniferous tree. 
The strange animals disap- 
pear; the higher Mammals 
come in,—the Whale, Horse, 
Hog, Elephant, Ox; the Ter- 
tiary is the Age of Mammals. 
The Pheasant and Wood- 
pecker, the Wildcat and Deer, 
appear in the woods. The 

= Monkey is their comrade, and 

Fig. 86—Amber, with remains of fossil insects. grins at us with an ancestral 
familiarity that cuts down 

our self-conceit. The earth still preserved a mean temperature of 48° 
Fahrenheit. At the close of this period there was another upheaval. 
The Pyrenees, Alps, and Carpathian Mountains were made in Europe; 
the Himalayas in Asia; the Rocky Mountain plateau was thrust up 
into its present line of mountains. But the Gulf of Mexico still ex- 
tended to the mouth of the Ohio River; Florida and the Atlantic States 
were submerged as far as New York. 

137, The Quaternary is the Age of Man. It has three periods: 
1. Glacial, in which moving glaciers in high latitudes modified the 

surfaces of continents ; 
2. Champlain, in which the ice passed away and coast deposits were 

formed ; 
8. Recent, or Terrace, in which the land was raised approximately 

to its present level. 
188. In the Glacial and Champlain periods Man is first seen as a 
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fossil skeleton in Belgium ; a cave-dweller, with rude stone implements 
beside him ; low-browed, short in stature, a hunter and fisher, as the 
bones attest which are associated with him ; this, therefore, is his Pale- 
olithic (Old-Stone) Age. The Esquimaux are considered his lineal 
descendants. At the close of the Champlain period a higher type ap- 
pears in the south of France; still a cave-dweller, but of larger stature 
and brain ; he has better stone implements, and others of horn, bone, 
and ivory, elegantly carved with the figures of animals. The bones of 

the Reindeer are associated with him; this is his Reindeer Age. After 
a second glacial period, which occurred in Kurope, the Recent Period 
comes in, and a still higher type appears in the Denmark skeletons,— 
a farmer and herdsman, with -handsome stone implements and vessels 
of pottery. He understood spinning and weaving ; was to some extent 
an engineer, for in Great Britain he excavated galleries in the chalk- 
beds to extract flints, which he converted into weapons and tools. He 
believed in a future state; the pottery, arrow-heads, etc., found in his 
graves were evidently placed there for the use of the dead. This is his 
Neolithic Age (New Stone). The Lapps in Northern Europe, the 
handsome Basques in the south of France, the small, dark Welshman 
and Irishman of West Ireland, are considered his descendants. To the 
latter part of this period the Lake-dwellers of Switzerland belong; they 
used bronze instruments as well as stone; theirs is therefore the Bronze 
Age. 

139. Of man’s antiquity, as compared with historical annals, the geo- 
logic records afford every proof; the best scientific authorities agree 
that he appeared first at least sixty thousand years ago. Yet geology 
teaches us that he is the latest born of living creatures. We see, there- 
fore, that the fossil Bible under our feet and the written Bible which is 
our rule of life tell the same story of Creation. 

140. Both plant and animal types are still dying out, as in former 
ages. The Horsetails and Cycads are few and diminishing. The Auk, 
a bird of Northern seas, has become extinct within forty years. The 
Esquimaux and Lapps are decreasing. 

141. Natural Selection.—In the midst of all the geologic, glacial, 
and climatic changes, certain types of both plants and animals have 
adapted themselves by specialization to the needs of their “ environ- 
ments” or surroundings. We have examples in the Grasses and Lilies 
in Endogens; in the Mistletoe, Oak, and Sunflower family in Exogens. 
These seem to have been selected by nature as the fittest to survwe. 
Hence we have the two famous phrases of Mr. Darwin,—Natural 
Selection and Survival of the Fittest. 
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PART SECOND.—PHYSIOLOGY. 

LESSON XIV. 

ROOT AND SUBTERRANEAN STEM. 

142. The Root: 148. Axial; 144. Inaxial; 145. Tuberous. 146. 
Air-plants. 147. Adventitious Roots. 148. Parasites. 149,150. The 
Stem: 151. Bulb; 152. Corm; 158. Rhizome; 154. Tuber. 

142. The Root is the organ of absorption. It imbibes 
food materials, which it sends up to the stem and leaves; 

there they are 
Q\ digested into 

¥ food and sent 
back to be 
stored both as 
food and struc- 

NJ ture in the 
stem and root. 
Roots are of 
two kinds, 
Azial and In- 

Ny avial. 
143. The 

Awial root 
has a strong 
central root, 

called Tap-root; it 
characterizes Exo- 
gens. It has four 

y forms, — Conical, 

weeia’tgt Mex Carrot; Fusiform, or sina valgaria sh separate & 
can Jalap (Bogontum spindle-shaped, Rad- 
ies casei ish; Napiform, or turnip-shaped, Jalap 
(Fig. 87) ; Ramose, or branching, Butterwort (Fig. 88). 

144, Inaxial roots have no tap-root, on account of the 
early decay of the radicle. ‘They characterize Endogens, 
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but are found also in some Exogens,—the Sweet Potato, 
Dahlia, Peony, etc. They 
are Fibrous (thread-like) 
in the Grasses (Figs. 6, 
57); Tuberous, or tuber- 
like, in the Yam (Fig. 
89) and Sweet Potato. 

145, Tuberous roots are 
distinguishable from the true 
tuber in being without buds, 
or Eyes; they develop leaves 
and stems only from the ex- 
tremity. (Compare Figs. 
89 and 95.) They are 

Coralline, like coral, in the 
Coral-root Orchid ; 

Fasciculate, bundled, in the 
Asphodel (Fig. 56) ; 

Filipendulous, hanging sep- 
= > arately at the end of a long 

Fic. 89.—Rt., st., with vs. and fla, of Yam fibre, in the Dropwort ; 
Dioscorea sativa) of West Indies and Southern Moniliform, necklace-like, 
tates. Lvs. do not show the ribs plainly enough. ike g string of beads, in the 

Pelargonium and Ipecac (Fig. 
90). 

tse, Air-Plants, or Epiphytes 
(Gr. epi, upon, phyton, plant), do 
not grow in the ground, but rest 
upon other plants, and draw their 
food from the air. They are 
chiefly of the Orchis and Pine- 
Apple Orders, growing in warm, 
moist climates. The Magnolia 
Orchis ( Fpidendron) and Spanish, 
or Florida, Moss (Tillandsia) are 
examples. In these the roots serve 
the same purpose as in other 
plants,—support and absorption. 

147. Adventitious, or Sec- 
ondary Roots will spring from 
any part of the stem if it be 
favorably placed. We see this 
in cuttings and slips. The In- 
dian Corn and Sugar-Cane send 
out secondary roots from several 
joints near the ground; the Mangrove of our Southern States sends 
them out in such size and abundance that it gets its generic name— 
Rhizophora, Root-bearer—from them. The Banyan (Fig. 91) sends 
them down from its wide branches, making a miniature forest; one 

Fic. 90.—Rt., st., and lvs. of Ipecac (Ceph- 
aélis Ipecacuanha) of Brazil. 
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tree often has 800 of these root-props, which enable its branches to ex- 
tend until they ea 
cover a space 2000 
feet in diameter,— 
large enough to 
shelter 7000 men. 
Other adventitious 
roots are seen in 
the Ivy (Fig. 92), 
Trumpet Flower, 
and Poison Su- 
mach. Theseserve 
as supports to the 
plant in climbing. 

148. Parasites, 
as we know (51), 
not only rest, but 
feed upon other 
plants. The roots 
of the Rafflesia Fic. 91.—Banyan-trees (Ficus indica) of Eust India. 
(Fig. 68) and the 
Mistletoe (Fig. 65) penetrate into the wood of the host, and become 
so incorporated as to seem a part of it. Usually, however, parasitic 
roots strike through the bark only far enough to reach the sap between 
the bark and wood of the host. The Dodder (Fig. 93) is one of our 

: common parasites. The plant springs 
from aseed in the ground; then, climb- 
ing to some other plant,—Flax, Clover, 
Alder, etc.,—it sends out adventitious 
roots, which penetrate the bark of the 
host. The first root perishes soon ; and 
the Dodder lives entirely upon its host, 
twining its pale, leafless, amber threads 
so tightly that it has the name Love- 
Vine, or Love-Cord, in the South. The 
Banyan, like the Dodder, is parasitic 
from choice. It rarely vegetates in the 
ground, but chooses the crown of the 
palm-tree, where its seeds are left by 
birds. Here it sprouts, and sends roots 
to the ground, which at the same time 
embrace the nursing palm and literally 
suck its life away. 

r FAs; 149, The Stem is the organ of 
Aas circulation. It bears buds, 

Fra. 92. Ivy (Hedera Halix) ; plants leaves, branches, flowers. Even 
entites acaulescent plants (those without 
a caulis, or stem, like the Butterwort, Fig. 88) have a 
short suppressed stem at the surface of the soil ; their leaves 
are called Radical—root leaves—because this stem is so 
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short it seems a part of the root. The points from which 
the leaves spring are called 
Nodes (Li. nodus, knot); the 
spaces between the nodes are 
Internodes (Fig. 93). The buds 
are usually in the awil of the 
leaf; that is, at the base of the 
leaf or leaf-stalk, at its upper 
face. There is a bud also at 
the apex of the stem; this is 
the Terminal bud; the other 
buds are Axillary, or Lateral. 

150. Stems are Subterranean 
(L. sub, under, terra, earth) and 
Superterranean (I. super, 
above). Subterranean stems 
include the Bulb, Corm, Rhi- 
zome, Tuber. 

151. The Bulb is a suppressed sub- Pris te eae 
terranean stem, with many nodes, , 
bearing fleshy leaves in the form of scales or of coats. The Lily bulb 
is Sealy. The Onion (Fig. 94) is Tunicated, or Coated (L. tunica, coat) ; 
the central part representing the stem is hemispherical. Each scale 

of the Lily, or tunic (coat) of the Onion, may 
produce a bud or a bulb in its axil. 

152. The Corm is bulb-like, with many nodes, 
but few scales, and these quite small, as in the 
Cyclamen (Fig. 245). 

158. The Rhizome, or Root-stock, is usually 
fleshy, and always developed in length; it may 
be prostrate, erect, or 
creeping. It has 
many nodes and 
scales, usually smaller 
than those of the 
corm, When abrupt 
at the lower end it 

tion of Onion (Allium 38 called Preemorse, or : 
cepa): , suppressed subt. Bitten, as in Solo- Fig. 95.—Jerusalem Artichoke 
stem. mon’s-Seal and Cala- (Helianthus tuberosus). 

mus-Flag. The Rhi- ; 
zome of the Common Ginger (Fig. 151) furnishes the ginger of com- 
merce. 

154, The Tuber is solid, fleshy, with many nodes; but the scales 
are so small that the naked bud looks like and is called an Eye. The 
Jerusalem Artichoke (Fig. 95) and Irish Potato are examples. 

T* 
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LESSON XV. 

UPPER (SUPERTERRANEAN) STEM. 

155, 156. Stem growth and names. 157. Herbs. 158. Shrubs and 
Trees. 159. Descriptive terms. 160. Climatic changes. 161. Age. 
162. Monocarpic Plants. 168. Tree Forms. 164. Stem Habits. 165. 
Lianes, Lianas. 166. The term Vine. 167. Triangular and Square 
Stems. 168. Fleshy Stems. 169. Branches. 170. Transformations. 
171. Spines, Thorns, Tendrils. 172. Prickles and Hairs. 

155. Stems, as to manner of growth, are, as we know, 
Simple in Acrogens and Endogens,—Tree-Fern, G'rass-tree 

(Fig. 96), Palm; 
Haecurrent in 
Gymnosperms, — 
Pines (Fig. 97); 
Solvent in Exo- 
gens, — Plane- 
tree (Fig. 98). 

They are named as 
follows : 

Caudex, the stem 
of Ferns (Acrogens) ; 

Culm, the stem of 
Grasses (Endogens) ; 

Stipe, the stem of 
Palms (Endogens) ; 

Stem, the general 
name of herbaceous 
and woody climbers, 

Fic, 96.—Grass-tree, Black Boy (Xanthorrhea hastilis), of prac haar iar 1G, »—Grass-tree, aC. 0; anthorrhad hasturs), 0 

Australia; st. 6 to 10 ft. high. ne , of crest ee 

sperms and Exogens, but applied also to Endogens and Acrogens. 

156. Plants as to age, texture, and form are classed as 
Herbs, Shrubs, Trees. 

157. Herbs (except the grasses) have soft stems. They 
include 

Annuals, that sprout, bloom, bear fruit, and die within 
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the year, sometimes in a few weeks: Indian Corn, Morning- 
Glory ; 

Biennials, that sprout and 
grow the first year; bloom, 
bear fruit, and die the second 
year: Radish, Canterbury 
Bell; 

Perennial herbs, with roots 
that live many years, but 
stems that die annually: 
Butterwort, Catchfly. 

158. Shrubs and Trees are 2 

perennial throughout. Their = 
stems are hard and ligneous 
(woody). 

A Shrub has no stout trunk, 
and is from 4 inches to many feet 
in height: Heath (Fig. 72), Crow- 
berry (Fig. 99), Rose, Lilac, Vine 
(Fig. 101). A Tree has a trunk, 
and is from 10 to 400 feet high. 
The Peach, Almond, Crépe-M yr- 
tle are small trees, 10 to 30 feet 
high. The Oak, Sycamore, Plane, 
(Fig. 98), and Magnolia le 
60 to 120 feet high. The California fet Mica 
Pines (Fig. 97) and the Eucalyp- «the'Throe Graces,” Cal 300 feet tagh 
tus of Australia are gigantic, 150 
to 300 feet high; the Eucalyptus sometimes 400 feet. 

159. The following descriptive terms are used : ; 
Arboreous, proper trees; Arborescent, large shrubs, small trees; 

Frutescent, ordinary shrubs; Herbaceous, plants that die entirely or 
down to the ground each year; Suffrutescent, perennials slightly 
woody at base, herbaceous above. Suffruticose, perennials quite woody 
at base, herbaceous above. 

160. Climate often makes changes in these conditions. The Castor- 
Oil Plant is a perennial tree in the tropics; in Tennessee it is tree-like, 
but suffruticose; in the Northern States it is an annual. 

161. Age is usually proportioned to the size and quality 
of the stem. Bushes and Shrubs live from 5 to 15 years. 
The Peach lives 12 to 15 years in perfection ; the Apple, 
30; the Chestnut, 600; the Oak, 1500; the Olive and 
Baobab, 2000; the Pines, 3000; the Grass-tree (Fig. 96) 
and Dragon’s Blood (both Endogens) live 4000 years. The 
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primitive types—Gymnogens and Endogens—live longest ; 
a character resulting, doubtless, from the needs of their 

former geological 
conditions. 

162. Monocarpic 
Plants.— Perennials, 
after a few years’ 
growth, usually bear 
flowers and fruit an- 
nually until they die 
of old age. Among 
Endogens, however, 
and especially in the 
Amaryllis Order, we 
find Monocarpic, or 
Once-fruiting plants. 
The giant Fourcroya 
of South America is 
anexample. The stem 
is 400 years attaining 
its full growth, a height 
of 60 feet. Then it sud- 
denly sends up a 
branching flower-stalk 

(panicle), which in 6 weeks reaches a height of 40 feet, with correspond- 
ing dimensions, and bearing 20,000 lilies. 
In a few weeks more the fruit ripens, and 
then the whole plant dies. The Agave 
Fig. 115) is also monocarpic. It is called 
entury Plant for this reason; but the 

plants bloom at the age of 20, 40, or 50 
years. 

163. Trees, as to form, are 
Drooping, with branches ee sometimes 

trunks) declined: Weeping Willow, Birch ; 
Fastigiate, with small, erect branches, par- 
allel to the trunk: Lombardy Poplar; 
Round-headed, with solvent trunks and 
nearly equal branches: Plane (Fig. 98); 
Spire-topped, with excurrent trunks and 
tapering branches: Pines (Fig. 97). 

164. Stems, as to habit, are 

Ascending, Assurgent, when they rise ob- 
liquely, as in Polygala (Fig. 185); Ccspi- 
tose, when in turfy patches like the Mosses ; 
Declined, bent on one side: Judas-Tree; . 
Decumbent, at base erect, but the stem dina High at Cole. 
prostrate without rooting: Raspberry ; Dif- fr. cut open;’e, flower. 
Suse, loosely spreading: Raspberry; Pro- 
cumbent, Prostrate, Trailing, lying flat on the ground without 

Fig. 98.—Plane-tree, or Sycamore (Platanus orientulis). 
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rooting: Crowberry; Repent 
(Creeping), prostrate and rooting : 
White Clover, Ivy; Sarmenta- 
ceous, Sarmentose, with long, 
flexible twigs: Wistaria; Scan-_ 
dent, climbing other plants or ob- 
jects. The Wistaria climbs by 
coiling the ends of its sarmentose 
twigs; the Vine, by tendrils; the 
Virginia Creeper, by tendrils, 
which it converts at will into 
rootlets or holdfasts, thus be- 
coming a true creeper. The Cle- 
matis makes tendrils of its leaf- 
stalks. Some plants climb by 
twining the stem, like the Morn- 
ing-Glory and Hop; these are 
called Voluble. 

165. Liana (Sp. lee-4h-na) and 
liane (Fr. lee-ahn), words meéan- 
ing a rope or cord, are the names 
given to all tropical climbers, but 
especially to such as are woody 
(Fig. 100). These names have 

a 

with 5 petals coherent at top. 

Fic. 101.—Wine-bearing Vine (Vitis vinifera) ; 
branch with tendrils, leaves, and fruit; separate 
cluster (thyrse) of fis. and 2 separate stamens; 
sep. fl. with ovary and 5 stamens; sep. corolla 

Fig. 100.—Tropical Lianas. 

long been adopted into the 
English language, and sup- 
ply a very great need. The 
‘Wrightia, already mentioned 
Sg the Vanilla Orchid; 
the Rattan Palm; the Smi- 
lax; the Yellow Jessamine; 
the Virginia Creeper; the 
Wistaria; the Vine, are rep- 
resentative lianas (Fig. 101). 

166. The term Vine should 
never be used to describe 
scandent or running stems. 
Vine is a generic name, like 
Rose, Lily, etc. We might 
as well say the Cucumber 
Rose, the Madeira Rose, as 
to say the Cucumber-Vine, 
the Madeira-Vine. The Cu- 
cumber is a running plant; 
the Madeira flower is a 
twining plant; these are in 
no sense vines. Vine (which 

means wine in Greek and Latin, whence the word is derived) is the name 
of the woody climber that produces grapes. The name is misapplie 

A 
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to other plants only in the United 
States and in some few localities in 
England. Climber is a correct term 
for all scandent stems; runner, for all 
that trail or run. 

167. Stems are usually cylindrical ; 
but in the Sedges they are triangular 
(triquetrous) ; in the Mint Order they 
are square. 

168. Fleshy Stems characterize the 
Cactus Order. They are usually leaf- 
less; the green skin—there is no de- 
veloped bark—serving the purpose 
of leaves. In the Prickly Pear (Fig. 
102) the thick, jointed stems simulate 
leaves; the true leaves are minute 
scales, with bristles in their axils. In 
the tree cacti the stems are tall and 
columnar. Other fleshy stems are 
seen in the Stapelia, the Tortoise- 
Plant, and some Euphorbias. Growth 
like this, no matter in what part of the 
plant it occurs, is called Anomalous 

Sa pn SiE ie caltuaeus teow Gr. irregular), because it departs from 

cortege Coptic cece (Opwitia established order. 
169. Branches usually spring from 

buds in the leaf-axils (nodes) of the 
stem. They are Runners when pros- 
trate and rooting only at the end,— 
Strawberry; Suckers when arising 
from subterranean stems,—Rose, As- 
pen; Stolons when they are decum- 
bent suckers, taking root where they 
touch the soil,—Gooseberry. 

170. Transformations.—In the 
Butchers’ Broom (Fig. 103), the so- 
called leaves are branches expanded 
into leafy shapes, each tiny spiny- 
tipped “leaf” Bearing a little white 
flower in its centre, which becomes a 
red berry nearly as large as the leaf. 
The leaves of the Asparagus and of 
the “Smilax”? (Myrsiphyllum) of the 
greenhouses are also transformed 
branches. In all these plants the 
true leaves are small scales; they are 
well seen in young asparagus-shoots : 
Some botanists regard these leaves as _ Fi. Se Pate al Broom (Rus- 
transformed peduncles, and term this Cee ete PRES SEs Ges 
form of inflorescence Epiphyllous (Gr. epi, upon, phyllon, leaf). 

171. Spines, Thorns, Tendrils, are transformations. When trans- 
formed branches they are part of the wood, and remain so after the 
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bark is nese as in the tendrils 

Fic. 104.—Myrrh (Bal- 
samodendron myrrha); br. 
with lvs., fis., spines. 

172. Prickles and 
Hairs belong to the 
epidermis, or skin, 
of the bark and leaf. 
They are often strong 
and sharp, as in the 
Teasel (Fig. 105), 
the Prickly Pear, 
and Thistle. Hairs 
are varied in form 
and texture (Fig. 
106); they are among 
the most interesting 
objects of the mi- 
croscope; and they 
have given rise to 
most of the poetical 
terms which describe 
leaf-surface, as we 
shall see in Lesson 
XVIII. 

of the Vine 
(Fig. 101), 
and the 
Spines and 
Thorns 

Se g- 
Y104), the 

= Hawthorn, 
“etc. When & 
transformed [& 
leaves, they } 
come off 
with the 
bark, as in 
the spines 
of the Lo- 
cust, the 
thorns of 
the Rose, 
the tendrils ay 
of the Cle- 
matis and 
Pea. Fic. 105.—Fuller’s Teasel (Dipsacus 

Sullonum). 

Fic, 106.—Hairs of Plants: 1, Delphiniwm pinnatifidum, X 
200 diam. ; 2, Anchusa crispa, X 200diam.,; 3, scale-like, from 
sd. of Cobo scandens, 50 diam.; 4, stellate, lf. of Hedera 
Helix, XK 100 diam.; 5, branched, Verbascum Thapsus, < 25 
diam.; 6, stellate, “Alyssum, *« 100 diam. ; 3 7, horizontal, 
stalked, Grevillea lithidophylla, X 30 diam. ; 8, annulated, 
from sd. of Ruellia formosa, in water, X 50 "diam. ; 8a, de- 
tached cell-wall of same, < 200 diam. ; 9, glandular, Bryonia 
alba, X 50 diam.; 10, from sd. of Salvia, % 50 diam. 
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LESSON XVI. 

BUD AND LEAF. 

178-175. Buds. 176. Gems. 177. Grafting. 178. Bud-Scales. 
179. Vernation, Prefoliation. 180. Vernation of leaves as regards one 
another. 181. Leaf-arrangement. 182. Spiral arrangement. 183. 
Leaf; an organ of digestion. 184. Blade. 185. Transformations. 
186. Leaf uses. 187. Petiole. 188. Stipule. 

173, Buds are of three kinds: Leaf-Bud ; Flower-Bud ; 
Mixed Bud with both leaves and flowers. 

174. The Leaf-Bud is the beginning of a stem or 
branch. <A point in the centre, around which the 
leaves are grouped, is the Growth-point (L. Punctum 
vegetationis). The part to which the leaves are 
attached is the Pulvinus, another L. word for cushion. 
In habit, the bud is Naked when without scales, as in 
the Cinna- 
mon (which 
is tropi- 
cal, need- Ff 
ing no pro- 
tection from 
cold) ; Scaly 
when cov- 
ered by 
scales, as in 

Fis. 107.— Black the Honey- Fy. 108.—a, bud prepared for insertion ; , stem 
Honeysuckle (Loni- suckle (Fig. prepared to receive it; ¢, bud and stem after in- 
cera nigra): A, axil- sertion. 
lary, and T, terminal 

ree 175, Buds are Axillary and Terminal (Fig. 
107), as we know; they are Accessory when two or more 
are near the axillary bud; Adventitious when they appear 
at random on the stem; Latent when they lie dormant, 
awaiting an opportunity to put forth. 

176. Gems are solid fieshy buds, which appear in the leaf-axils 
(Lily) or in the flower itself (Onion). They never grow into branches ; 
they ripen and fall, imitating seeds; then take root and form new 
lants. 
177, Grafting.—Each leaf-bud is the germ of a perfect plant. Gar- 

deners take a bud from one plant (Fig. 108) and insert it in the stem 
of another of the same genus. Scions, or cuttings, are treated in the 
same way. The first process is Grafting by Bud; the second, by Scion. 
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178. Bud-Scales are transformed leaves, evidentiy provided against 
accident or change of temperature. They usually fall when the leaves 
unfold; in the Currant and Southern Buckeye they revert to the leaf- 
form and persist. 

179. Vernation (L. vernus, belonging to spring) is the 
arrangement of leaves in the bud; it is sometimes called 
Prejoliation. The leaf, in regard to itself and its axis, or 
stem, is Open, Folded, Rolled. 

SQ]OQ$O€ 

Fig. 109.—Vernation; different modes. 

The Open Leaf is seen in the Mistletoe (Fig. 65). The Folded 
Leaf (Fig. 109) is Conduplicate (A) when its , 
halves fold perpendicularly, as in the Mag- 
nolia, Oak, Cherry ; Plicate (B) when folding 
like afan, as in the Currant; Reclinate (C 
when conduplicate and bending on the leaf- 
stalk, as in the Tulip-tree. The Rolled 
Leaf is Circinate (D), coiled downward 
from the top, as in the Fern; Conwvolute 
(E), straight, one edge coiled round the 
other, as in the Plum; Involute (F, both 
edges rolled inward, as in the Violet and 
Lotus- Lily; Revolute (G), both edges 
olla outward, as in the Dock and Aza- 
ea. 
180. Leaves, as regards one another in ver- 

nation, are: Equitant (H) when conduplicate 
leaves bestride each other, as in the Flags 
and Sedges; Half-equitant, or Obvolute 
(1), conduplicate bestriding one margin only, 
as in the Sage; Imbricate (L. imbrez, tile), 
open, overlapping one another, like tiles 
on a roof (J), as in the bud-scales of the 
Horse- Chestnut; Induplicate (K), partly 
folded, touching, margins turning in; Val- 
vate (Li, M), convex, barely touching at the 
neighboring margins. 

181. Leaf Arrangement (Phyllotaxy).— 
Leaves, in position on the stem, are OPPo- 
SITE when opposed to each other (making 
a pair) on the same circumferent line, as in the Honeysuckle (Fig. 

8 

Fig. 110.— Woodrutt (ds- 
perula odorata). 
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107) and Mint; here the leaves are also Decussate (L. decusso, I cut 
across), each pair standing at a right 
angle to the pair below it. Op- 
posite leaves are Whorled (Verti- 
cillate) when standing in threes, 
fours, etc., on the same circum- 
ferent line, as in the Woodruff 
(Fig. 110) and Oleander. AL- 
TERNATE leaves stand one above 
another at regular angles on dif- 
ferent circumferent lines, as in the 
Sweet Gale (Fig. 111), the Cherry, 
etc. Alternate leaves are Fascicu- 
late when bundled in twos, threes, 
etc., as in the Pines; Rosulate 

(rose-like) when separate but closely ar- 
ranged, as in the House-Leek and Fly- 
Trap (Fig. 112), 
182. Spiral Arrangement.—All leaves 

have an established order of arrangement, 
which is uniform in plants of the same species. 
In the strictly Alternate arrangement, like that 

Fic. 111.—¢ ana g Of the Lime (in which the leaves stand above 
branches of Sweet Gale, one another on opposite sides of the che if 
at meena ee we fix a thread to the lowest node, or leaf-bud, 
ie Ye eens: Bi and wind it around the stem from node to node, 
an anther. =r we shall form a spiral like the thread of a cork- 

screw. Taking the first round as the expression 
of the circumference or circle, 
360°, the second node is half-way 
round, 180° from the first; the 
third is exactly above the first, 
completing the circuit. This is 
called the } cycle: 1, the numer- 
ator, names the number of cycles 
or circuits; 2, the denominator, 
names the number of nodes 
passed in completing it. This 
is also called Distichous, or two- 
ranked (Gr. dis, twice, stikos, 
row). In the Sedges 3 nodes are 
passed ; this is the 4 cycle, or Tris- 
tichous. In the Cherry two cir- 
cuits are made and five nodes 
passed before the leaf (6th) 
stands over the first; this is the 
% cycle, called Quincuncial (L. 
guinque, five). Much more in- 
tricate cycles are found in the 
Plantain, House-Leek, and Pine 4 
Cone. Fig. 112.—Fly-Trap (Drosera rotundifolia). 

183. The Leaf is the chief organ of digestion. It is an 
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expansion of the bark; with two surfaces: one facing the 
sky, called the upper, 
or inner face; one 
facing the earth, called 
the under, or outer face. 
The line where these 
faces meet is the Mar- 
gm. The Complete 
Leaf consists of Blade 
(lamina), Petiole (leaf- 
stalk), and Stipule. 
When the petiole is 
wanting the leaf is ses- 
sile; when the stipule 
is wanting the leaf is 
exstipulate, 

184. The Blade has 
a frame of fibrous 
branches called Ribs 

\ 

Fig. 113.—Pitcher-Plant (Nepenthes distillatoria). 

or Nerves. The strongest, in the centre (Fig. 74), is the 
Midrib ; those branching from it are Veins; the smaller 
ones branching from the veins are Venules (little veins) ; 

Fic. 114.—Sarracenia purpurea: 1, fl., corolla 
removed, showing the umbrella-like stigma ; 
a, complete fl.; b, ovary; ¢, section of same, 
Plant entire. 

as soon as the insect alights the hairs 

and the whole make a net, 
which gives name to net- 
veined leaves. Hold a leaf 
between you and the light ; 
its venation (veining) will 
be beautifully seen. (Leaf- 
pulp is treated of in Les- 
sons XXXI., XX XIT.) 

185, Transformations.— 
Though plants, as a rule, feed on 
inorganic matter, some of them 
have a daintier tooth, and make 
a dessert of insects and animal 
flesh; using various devices to 
ensnare their prey. The Ameri- 
can Fly-Trap (Fig. 112) allures 
flies by exuding a sticky sub- 
stance from the strong gland- 
bearing hairs on its leaf-blade; 
impale it, the leaf closes over it, 
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and the little creature is killed and digested at leisure. In the Pitcher- 
Plant of Asia and Australia (Fig. 118) the my 
Midrib is first prolonged into a tendril, then sy as 
dilated into a pitcher with a lid hinged as no 
human artificer could hinge it; the pitcher 
secretes an attractive liquor, refreshing to 
man as well as other animals. A species of 
shrimp sometimes takes possession of a low- 
lying pitcher, and as the plant climbs she is 
borne higher and higher from the ground, 
passing her life in this aerial lakelet. The 
Nepenthes also digests the insects which 
enter its pitcher. The Sarracenia (Fig. 114) 
has pitchers which are a transformation of the 
petiole (leaf-stalk) ; the lid is the blade of the 
leaf. This plant is also insectivorous (insect- 
ge ; its pitchers do not distil a liquid, like 
the Nepenthes; they contain, however, a 
small quantity of rain or dew; they secrete an 
alluring substance, and, like the Fly-Trap, 
they have strong hairs which prevent the es- 
cape of the insect which enters them. 

186, Leaves have a thousand uses. 
From the thick, fleshy leaves of the 
Century Plant (Fig. 115) the drink 
called pulque is made. Leaves of 
Palm, Mallow, and other plants 
were the primitive writing mate- 
rials as well as articles of clothing of 

Se 
the human race. Virgil speaks of ‘ i 
the Sibyl who wrote her oracles on OV 
dry leaves which the winds scat- Fig. 115.—Century Plant (Agave ameri- 
tered. Hence the same word is used cana). Monocarpic. Plant entire, in fl. 

for the leaf of a tree and that of a book in nearly all languages. The 
palm-leaf is used for thatch, fans, umbrellas, sails, curtains; its strong 
fibre serves for the stout rope or the finest woven fabric. New Zealand 
flax is the leaf-fibre of a lily (Phormium) ; Manilla cordage is made 
from the leaf-fibre of the Banana. The flat, round leaves of the common 
Water-Lily (Mymphcea) serve as table-cloths in India ; the bowl-shaped 
leaves of its sister, the Lotus-Lily (Fig. 79), serve as dishes ; these leaves 
are used for one meal, and then cast aside by the cleanly Hindoos. We 
have but to mention salads to show how many leaves serve as food. 

187. The Petiole is sometimes transformed into a leafy shape, called 
Phyllodium (Gr. phylion, leaf, eidos, form), as in the Acacias. It serves 
as a tendril in the Clematis and other plants. ; 

188. The Stipule is a transformed leaf, at the base of the true leaf, or 
on the petiole. Stipules are usually in pairs, one on each side of the 
leaf. They are Adnate (adherent) to the petiole in the Rosé; Free in 
the Apple; Ligulate (L. ligula, shoe-latchet) in the Grasses; Ochreate 
(L. ochrea, boot, greave, leggin), united, forming a leggin, in the Smart- 
weed. They are changed to stout thorns in the Locust. They are 
Caducous, Fugacious, when they fall early; Persistent when they re- 
main,—terms applied to all leaves, sepals, petals, etc. 



VENATION. 89 

LESSON XVII. 

VENATION—LEAF-FORMS—SIMPLE LEAVES. 

189, 190. Venation. 191. Leaf-forms. 192. Leaf-base. 193. Leaf- 
apex. 194. Leaf-incisions. 195. Leaf-margins. 196. Simple leaves. 

189. Venation is of three modes, as we know,—Forked, Parallel, 
Netted. Forked veins branch by forking simply, and do not reunite. 
Parallel veins run parallel to one another, or nearly so; they do not 
subdivide nor form meshes, except by very short venules. Netted 
veins (reticulate) branch and subdivide into veins and venules, which 
meet again and unite, forming a net-work. In Acrogens (Ferns, etc.) 
the veins are forked; in Gymmnogens they are forked (Ginkgo) or par- 
allel (C¥cas); in Endogens they are parallel (Grasses, Banana); in 
Exogens they are netted (Bryony). 

190. Three typical 
forms of exogenous vena- 
tion to be carefully noted 
are: Ribbed, as in the 
Gentian (Fig. 116); 
Feather -veined ( penni- 
nerved), as in the Lime 
(Fig. 117); Radiate- 
veined (palmi-nerved), as 
in the Sweet-Gum (Fig. 
118). To.one or another 
of these all other types 
belong, whether sup- 
pressed or developed, 
simple or compound. 
Compare Gentian with 
Smilax (Fig. 241) ; Lime 
with Locust; Sweet- te, 116 —Yellow Gentian (Gentiana lutea): a, 
Gum with Hors e-Chest- coment b, same, out transversely; c, vert. sec. 

nut. 
191. Leaf-forms result from Venation, and follow a 

definite law. 
g* 
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They are: Acerose, needle-shaped; Pines; Ascidiate, pitcher-like, 
we »  pouch-like; Nepenthes, Sar- 

racenia; Cuneate, wedge- 
shaped; leaflets of Marsilea ; 
Deltoid, like Greek letter A; 
leaf of Poplar; Dolabriform, 
axe-shaped; Thujopsis; El- 
liptical, like an ellipse; Ser- 
vice leaf and Ebony leaf; 
Ensiform, sword-like; Iris; 
Falcate, sickle-shaped ; Spot- 
ted Euphorbia; Fistulose, 
cylindric, hollow, and closed 
at the end; Onion; Flabelli- 
form, fan-like; Palmetto; 
Lanceolate, lance-like; Pa- 
paw, ee ope ; Linear, 
Grasses ; Oblong, Hypericum ; 
Orbicular, Nelumbium; 

Fie. 117.—European Lime or Linden (Tilia 
europea). 

Oval, broader than ovate; Hydrangea, Guaia- 
cum; Ovate, egg-shaped; Yellow Honey- 
suckle; Panduriform, fiddle-shaped; Wild 

Potato ; Peltate, \ 
shield - shaped ; 
W ater-shield, 
Nasturtion; 
Rhomboidal, 

thomb-shaped; 
leaflets of Silk- 
Mimosa; Ro- 
tund, round 

Bin outline; 
Cheese-Mallow; 
Scale-like, Tam- 

Fic. 118.—Sweet-Gum (Liquidambar Fie. 119,—Tamarisk (Tamarix gal- 
styraciflua). lica). 

arisk (Fig. 119); Spatulate, like a druggist’s spatula ; Boxthorn ; 
Subulate, awl-shaped; Juniper; Terete, cylindrical and tapering; 
Rush. 
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192. The base of the leaf is Amplewicaul, stem-clasping; Aster; 
Auriculate, eared; Fraser’s Magnolia; Cor- 
date, heart-shaped, Morning-Glory; Cu- 
cullate, rolled like a hood; Common 
Violet; Decurrent, margins running 
down and adnate to the stem; Mullein ; 
Hastate, halberd-shaped, with pointed 
ears turned outward; Strawberry Blite 
(Fig. 120); Inequilateral, one base longer 
than the other; Lime, Begonia; Oblan- 
ceolate, lanceolate, tapering at base; 
Amaranth (Fig. 121); Obovate, ovate, 
narrowed at base; Clover; Perfoliate, 
bases of margin united, so that the stem 
seems to grow through the leaf; Bell- 
wort; Perfoliate-connate, bases of two 
opposite leaves connate (united), so that 
the stem seems to grow through them; 
Honeysuckle; Reniform, kidney-shaped ; 
Wild Ginger; Sagittate, arrow-shaped ; 
Weld (Fig. 122). 

193. The Apex of the Leaf is: Acumi- 
nate, tapering to a point; Black Alder; 
Acute, ending in an acute ang Choke- Fic. 120.—a, Strawberry Blite 

h 

¥ 1a. 121.—Love-lies-bleeding (Am- 
arantus caudatus). 

(Blitum capitatum) ; b, young fi. ; 
ce, d, same, accrescent. erry ; Ar- 

istate, with a 
long bristle (L. 
arista) called 
Awn, as in the 
glume of Oats 
(Fig. 52); Cau- 
date, tailed; 
Peepul-tree; 
Cuspidate, with & 
an abrupt stiff ff 
point; Dahoon 
Holly; Emar- [iy 
ginate, slightly 
incurved at the \ 
midrib; White 
Clover (Fig. 
132) and Wig- 
tree (Fig. 187); 
Mucronate, end- 
ing abruptly in 
a short, small 
joint; Supple- 

Take: Obes Tr 
date; inversely : 
cordate; Wood- Fie. 122.—Dyer’s Weld (Re- 
Sorrel; Obtuse, seda luteola). 
blunt - pointed ; 

Magnolia glauca; Retuse, slightly incurved; Shamrock (Fig. 
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132); Truncate, 
square, as if cut off; 
Tulip-tree. 

194. Leaf in- 
cisions. Leaves 
are Cleft, Parted, 
Divided, Lobed. 

Cleft Leaves are 
Fig. 123,—Acanthus spinosus ; leaf natural and convention- sharply cut half- 

euiie way, or more than 
half-way, through the blade. They are Bifid (2-cleft), Trifid, as in 
the Passion-flower (Fig. 155), Quinquefid, Multifid, etc., according to 
the number of parts into which the leaf is cut. When the partitions 
are regular, imitating a pinnate leaf (197), the leaf is Pinnatzfid, as 
in the Acanthus (Fig. 123). The ornament of the Corinthian capital 
in architecture (second cut in Fig. 123) was suggested to the architect 
and sculptor Callimachus (400 B.c.) upon seeing a basket covered by 
a tile and overgrown with Acanthus leaves. When the partitions are 
pinnately regular and slender, the leaf is Pectinate (Li. pecten, comb). 
The leaf is Pedate when its parts diverge from the base, imitating a 
bird’s foot; Hellebore; Runcinate when the segments turn backward ; 
Dandelion (Fig. 142). 

Parted leaves are cleft nearly to the base or to the midrib; the 
terms Bipartite, Tripartite, Multipartite, etc., express the number of 
arts. 

F Divided leaves are cleft through to the base or to the midrib, leaving 
° only a slight margin. When 

finely divided, the leaf is Mul- 
tisect; it may then be Pinna- 
tisect, as in the Chamomile, or 
Palmisect, as in the Bleeding- 
Heart (Fig. 124), or Laciniate 
(slashed into coarse fringes), as 
in the Dentaria. 
Lobed leaves have deep, 

rounded incisions, as in the 
Black Oak, which is sinuate- 
lobed (L. sinus, a bay). The 
Southern Mossy-cup White 
Oak is lyrate; the terminal 
lobe larger than the others, 
imitating a lyre.  Bilobate, 
Trilobate, ete., are terms 
expressing the number of 
lobes. 

195. Leaf-margins are: Cre-= 
nate, cut into rounded scal- 

Lt 3 i gis). lops; Ground Ivy; Crispate, Fra, 124.—Bleeding-Heart (Dicentra spectabilis) Crave, Curied, tuftied like 2 

flounce; Curled Mallow; Dentate, with sharp teeth pointing out- 
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ward; Muscadine; Entire, with unbroken margin; Milkweed; 
Erose, as if gnawed by insects; Nightshade; Incised, with deep, 
irregular notches; Red Maple; Repand, like the margin of an open 
umbrella; Oxlip; Serrate, with sharp teeth pointing forward; Chest- 
nut; Sinuate, with rounded sinuses; Black Oak; Undulate, wavy- 
margined ; Garden Sorrel, Dock. 

196. A Simple Leaf has one blade, and one petiole which 
is continuous With the ribs and veins ; when the petiole is 
wanting, the leaf is sessile. The leaves described in this 
Lesson are simple, with the exception of Clover, Marsilea, 
Medicago, Mimosa, and Trefoil, which are compound, and 
of which the leaflets only are described here. 

LESSON XVIII. 

COMPOUND LEAVES—LEAF TEXTURE AND SURFACE. 

197. Compound leaf. 198, 199. Pinnate leaves. 200, 201. Pal- 
mate leaves. 202. Leaf-texture. 208. Leaf-surface. 

Q qq 

197. A Compound Leaf has 1, 
2, 8, or many blades, each blade 
jointed to a common petiole. 
The separate blades are called 
leaflets, or folioles (Li. foliolus, 
leaflet) ; the whole, with their 
common petiole, make a com- 
plete leaf. The leaflets, as we 
saw in Lesson X VIL, in vena- 
tion, form, etc., take the habit 
of simple leaves. Compound 
Leaves are pinnate and pal- 
mate. The pinnate leaf (Fig. 
125) corresponds to the feath- 
er-veined (penni-nerved) sim- 
ple leaf. The palmate leaf 
(Fig. 126) corresponds to the 
radiate-veined (palmi-nerved) dauniaeey abe fee Ee ea 
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simple leaf. The part of the common petiole to which the 
leaflets of a pinnate leaf are at- 
tached is called the rachis (Gr. 
spine). Palmate leaves have no 
rachis; each leaflet is jointed to 
the common. petiole at a common 
point. Sometimes in the pinnate 
leaf each leaflet has a petiole ; this 
is called a petiolule; if it has a 
stipule, this is called a stiped. 

198. Pinnate Leaves. The 
most reduced pinnate leaf is that 
of the Lemon (Fig. 127). Though 
one-leaved, it is jointed to the pe- 
tiole, a character never found in 
the simple leaf. 

199. Pinnate leaves are: Unifoliolate ; 
Lemon (Fig. 127); Bifoliolate, Binate ; 
Bignonia; Trifoliolate, Ternate; Dew- 
berry (Fig. 181); Mudltifoliolate ; Wis- 
taria, Locust; Even-pinnate (pari-pin- 
nate when the leaflets are in pairs with 

Fia.126.—Chaste-tree (Vitex Agnus- : ‘ : eal uit oape ( gms no end-leaflet), Guaiacum (Fig. 128); 

Odd - pinnate (impari-pn- 
nate), with a leaflet at the 
apex; Locust, Boswellia 
(Fig. 125); Interrupted- 
pinnate, interrupted by 
small intervening leaflets ; 
Agrimony (Fig. 129) ; Bi- 
pinnate when the leaves 
are still further com- 
pounded by branching 
once ; Mimosa (Fig. 180) ; 
here the branches are 
called pinne (Li. pinna, 
feather); Tri-pinnate, 
when. thrice- branched : 
the last branches called 
pinnules (L. pinnule) ; 
Venus’ Maiden-hair Fern. 
The Mimosas furnish ele- 
gant examples of bi-pin- 
nate forms, The Silk- 
flower-tree so common in 
Southern gardens has a leaf with 10 to 18 pairs of pinne and 24 to 30 

Fig. 127,—Lemon (Citrus Limonum). 
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pairs of leaflets in each pinna; the whole leaf having 1560 leaflets— 
26 X 60—when fully developed. 
The leaf of our common wild 
Sensitive Plants (Schrankia, Aca- 

‘ Fig. 129.—Agrimony (Ag- 
Tia. 128.—Guaiacum officinale. rimonia Eupatoriu). 

cia, etc.), though not larger than a baby’s hand, has from 1000 to 
1500 leaflets. 

200. Palmate Leaves—called also digitate (L. digitus, 
finger)—are so dif- 
ferent from pinnate 
leaves that they are 
readily distinguish- 
able, except in the i 
trifoliolate (ternate) ~ 
forms. But in these 
there is a distinction 
carefully to be noted : 
The ternate leaf of 
the pinnate form has 
the rachis length- = 
ened, extending its 77” 
end - leaflet beyond 
the two other leaf- 
lets, as in the Dew- 
berry (Fig. 131); 
the palmate form has its leaflets stalked alike, or sessile, 

Fig. 130.—Nile Mimosa (Mimosa Nilotica). 
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and jointed alike to the common petiole, as in the White 
Clover (Fig. 132). 

201. Palmate leaves are Tvrifoliolate or 
Ternate; Dewberry, Clover; Quadrifolio- 
late, 4-leaved ; Marsilea; Quinate, 5-leaved; % 
Virginia Creeper, Chaste-tree (Fig. 126) ; 
Septinate, 7-leaved ; Horse-Chestnut ; Biter- 
nate, twice-ternate; Columbine; Triter- 
nate, thrice-ternate; Baneberry. 

202. Leaf-Texture. Leaves in texture 
are Coriaceous, leathery; Mistletoe; 
Fleshy; Century Plant (Fig. 115); Mem- 
branous, thin, clear, showing the veins; 
Wild Cherry; Pungent, hard, with a rigid 
point; Dropseed Grass; Rough, with un- 
even texture; Hop; MRugose, wrinkled; 
Sage; Scarious, dry; Cane; Striate, with 
slender longitudinal grooves ; Wild Barley ; 
Succulent, juicy, pulpy; Purslane; Sulcate, 
with deep, longitudinal furrows; Worm 
Seed. 

208. Leaf-Surface. Leaves in surface 
are Acuwleate, prickly; Sodom Apple; Fie. 131—Dewberry (Rubus 

Arachnoid (Gr. cuxsiua). 
arachne, spider, cobweb); Freelichia; 
Canescent, grayish white; under-surface 
of Maple, Aspen, Linden; Ciliate, fine 
hairs on the margin; Hawkweed; Cine- 
reous, cineraceous, ashen; Cineraria; 
Downy, with fine soft hairs; Chess Grass ; 
Ferruginous, dusty; under-surface of 
Magnolia grandiflora; Floccose, with 
fleecy tufts; Freelichia; Glabrous, with- 
out hairs; white Asclepias; Glandulose, 
furnished with glands, small cells secret- 
ing a special substance which is aromatic 
(Orange, Lemon) or poisonous (Nettle) ; 
Glaucous, with white bloom; Ground 
Ivy; Hairy, with coarse hair; Horse- 
weed; Hirsute, with scattered hairs; Ar- 
nica; Hispid, covered with long, stiff 
hairs; Nettle; Hoary, frosted; Hoar- 
hound; Incanus, glittering white; Abele 
Poplar; Lanuginous, woolly ; Cinnamon 
Fern; Lepidote, scaly; Oil-nut, Oleaster ; 
Pilose, with soft, slender hairs; Crab 
Grass; Pruinous, frosted with blue waxy 
powder; Cabbage; Puberulent, down 
searcely visible; Spindle-tree; Pubescent, 

Fia. 132.—White Clover, Sham- With soft hairs, like the down on a boy’s 
rock (‘Trifolium repens). chin; Carolina Clematis; Pulverulent, 
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dusted. with fine powder; Eucalyptus; Punctate, sprinkled with 
clear dots or glands; Orange, Myrtle; Ramentaceous, with chip-like 
scales; Polypodium; Scabrous, with small, hard projections; Fig; 
Sericeous, with silky hairs; Mouse-ear; Setaceous, bristly; Dog’s 
Bent; Setous, with stiff bristles; Borage; Shining, lustrous; Mag- 
nolia glauca; Spinous, with strong spines; Horse-Nettle; Smooth, 
with even surface; Chestnut; Strigows, with stiff hairs; Verbena 
strigosa ; Tomentose, felt-like; Mullein, Edelweiss; Velutinous, vel- 
vety; Velvet-leaf Mallow; Vernicose, varnished; Copal Sumach ; 
Villose, with shaggy, soft hairs; Italian Honeysuckle; Viscous, viscid, 
secreting a tenacious, ropy substance; Catchfly. 

LESSON XIX. 

ZESTIV ATION—INFLORESCENCE. 

204-207. Astivation. 208, 209. Inflorescence. 210. Indefinite 
Inflorescence: 211. Catkin, Ament; 212. Cone; 213. Galbule; 214. 
Spadix; 215. Spike; 216. Ear; 217. Raceme; 218. Panicle; 219. 
Thyrsus ; 220. Corymb; 221. Umbel. 

204, Hstivation (L. estivus, belonging to summer) is 
the arrangement of flowers in the bud,—sometimes called 
Preefloration. 

The flower-bud, like the leaf-bud, represents a stem; the torus is 
the stem; the bracts, sepals, petals, stamens, and pistils are leaves 
variously transformed. Each lobe (division, fold) of a monosepalous 
calyx and monopctalous corolla also represents a leaf. Usually the 
nodes are so close together that the stem-like character of the torus is 
lost; but in the Magnolias (Fig. 133) it is superbly iliustrated. 

205. It is not uncommon to see a proliferous rose,—developing a 
stem from the centre of its torus; often, too, flower-buds in the axils 
of its petals Stamens transformed to petals make double flowers,— 
Roses, Hollyhocks, etc. ; the Green Rose has all its parts changed to 
sepals; in the Alpine Strawberry each part, even including the ovule, 
reverts to the leaf form. 

206. In the flower-bud we have bracts, sepals, petals, stamens, pis- 
tils, ovules, each representing a certain sort of leaf in the same bud; 
and each set of these must be considered not only in respect to itself 
and the torus, but also to the other sets. Therefore, though the terms 

E g 9 
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used in xstivation are nearly the same as in venation, there are these 
exceptions: We say of the parts of each set—sepal, petal, or lobe— 

that it is 
Convolute 

when it envel- 
ops all beneath 
it; petals of 
Ma gnolia, 
Camellia ; 
Contorted 

(twisted) when 
one- edge over- 
laps the next 
beneath it ; pet- 
als of Mallow 
Fig. 134), 
ihe of Mori 
ing-Glory ; 
Reduplicate 

when valvate 
and doubled 
back ; sepals of 
Mallow (Fig. 
134) ; 
Super volute 

when _plicate 
lobes overlap 
in a contorted 
manner; Da- 
tura, James- 
town-weed ; 

Vewillary (L. 
vexillum, ban- 
ner) when one 
petal, much 
larger than the 
others, is spread 

; ee over them like 
Fig. 133.—Magnolia glauca. A, torus, showing spirals of scars a banner, en- 

left by the fallen stamens; pistils in spirals on its apex. B, ripe ae 
cone, with sds. hanging by cobwebby white threads. C, seed cut closing them ; 
open, showing small embryo, large perisperm, large red avilenvel- Pea, ‘Wistaria, 
oping ed. ete. 

207. Different estivation in sepals and petals of the same flower is 
quite frequent, as in the Mallow (Fig. 134). 

208. Inflorescence, or Flower-arrangement, relates not only to the 
flowers on the stem of the plant, but also on the flower-stalk. Flower- 
buds, like leaf-buds in regard to the stem, are Axillary (Pea, Wis- 
taria); Terminal (Oleander); Latent; and Adventitious (Fig. 185). 
One difference must be noted, however: The terminal and axillary 
leaf-buds continue to grow year by year, developing into stems and 
branches; the flower-bud has nothing to do with this vegetative stem- 
growth; its sole function is to perform the work of reproduction ; 
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when this is accomplished the flower-stalk dies, and the point of the 
stem which bore it ceases forever to grow. The flower 
then, in its special work, is independent of the plant, 
whilst every part of the plant is subservient to the 
flower. Examine the Pea plant in bloom (axillary), 
the Oleander, or the Elder (terminal). Adventitious 
inflorescence—like that of the Chocolate-tree—is rare. 
Latent buds are common; they usually appear in the 
bract-axils. 

209. Inflorescence especially relates to the 
position and behavior of clustered flowers in 
regard to the peduncle. When a flower 
stands alone on its peduncle, like the Butter- 
wort (Fig. 88) and Violet, it is solitary ; 

} when flowers are clustered on a common pe- 
duncle, as in the Plantain (Fig. 136), they 

WwW, form what is technically called an Inflores- 
cat ot cence. The upper part of 
(Maiva Alcea); B, the common peduncle, on 
cia which the flowers grow, is 
the rachis ; when the lower part is want- 

ing, the in- 
florescence is 
sessile. In 
acaulescent 
plants, like 

Fie. 136.—Common Plantain (Plan- 
tago major); entire; in fl. 

Fie. 135.—Chocolate-tree (Theobroma 
Cacao). , 

the Butterwort and Plantain, the common peduncle is 
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called a Scape (L. stalk). In an inflorescence, when each 
individual flower has a separate 
peduncle, this separate peduncle 
is called a Pedicel. When a 
pedicel has a bract, this bract is 
called a Bracteole. Bracts around 
a solitary flower, or around an 
inflorescence, form an Involuere ; 
when around a single flower in a 
cluster (Teasel, Fig. 105), or 
around a_ secondary cluster 
(Parsley, Fig. 139), they form. 
an Involucel. The calyx-like 
involucre around the flower in 
the Mallow, the Cotton (Fig. 
10), and Pink is called a Calyc- 
ulus. Bracts and their deriva- 
tives (involucre, spatha, etc.) are 
often showy and flower-like. 

: Os 

Fic. 137.—Wig-tree (Rhus Cotinus) ; 
anomalous pedicle; fi., fr. 

In the Cock’s-comb the anomalous peduncle, enlarged, simulates a 
crest. In the Venetian Sumach, as it is called (its close cousin 
is in Alabama), the anomalous pedicles (Fig. 187) are the most con- 
spicuous part of the inflorescence, and give the tree its various common 
names,— Wig-tree, Smoke-tree, Mist-tree. The French call it Arbre 

aux perruques—Pow- 
dered-wig-tree. Few 
of its flowers are per- 
fect; the pedicels 
lengthen, branch, 

jy und become finely 
feathered, giving 
the large panicles a 
light, fleecy look. 

210. Indefinite 
Inflorescence. 

Vf Flowers in their 
: = growth on the 

= Were peduncle have the 

Fic. 138.—Lily of the Valley (Convallaria majalis) ; lys. same habits as in 

and fis. * their growth on 

the stem. When axillary, those farthest from the apex 

pe : = 
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open first, as in the Plantain (Fig. 1) and the peduncle 
continues to grow in- 
definitely until its 
strength is exhausted. 
Indefinite inflorescence 
is expressed in the 
Ament or Catkin; 
Cone; Corymb; Gal- 
bule; Head; Panicle ; 
Raceme; Spadix; 
Spike; Thyrsus (given 
alphabetically to assist 
the memory). Indefi- 
nite inflorescence is 
called racemose, because 
the raceme is one of its 
best illustrations. In 
development these vari- a 
ous types rank as fol- Fis. 139.—1. Umbel of Fool's Parsley (Zthusa cyna- 

ptum). 2. Lf. and wmb, of common Parsley (Petro- 
lows Q selinnm sativum); a, umbellet of Fool's Parsley; 6, 

211. Ament or Cat- fr. of common Parsley; ¢, fl. of same. 

kin. Rachis slender, lengthened ; flowers unisexual ; ses- 
sile, or on very short pedicels; with or without scales or 
bracts; deciduous when mature. Oak, Walnut (Fig. 67), 
Willow, Birch (Fig. 69). 

212. Cone (Strobile, Strobilum). A catkin with large, 
thick scales, which become woody; each scale producing 
one, two, or more pistillate flowers, which are naked 
ovules. It characterizes the Pines, Firs, etc, in Gym- 
nosperme, which are called Conifer, or Cone-bearers 
(Fig. 46 

213. Galbule. A short cone with fleshy or woody 
scales, usually indehiscent. Cypress (Fig. 45). 

214. Spadix. Rachis thick, lengthened; flowers uni- 
sexual, sessile, or nearly so, apetalous or petalous; spadix 
usually with a large enveloping bract, called a Spatha. 
Arum, Palm. In the Palm the spadix has many 
branches ; ; it is called a Regime (Fr.). 

215. Spike. Rachis usually slender, lengthened ; flowers 
sessile, or nearly. so, apetalous or petalous, unisexual or 

g* 
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bisexual. Wheat, Tuberose, Banana (Fig. 60), Plantain 
(Fig. 136). The Hop has a strobiloid (cone-like) spike. 

216. In the Grasses the spike is called an Ear; the ‘ears of corn’? 
in Holy Scripture are spikes of Wheat, Rye, etc. ; they are still called 
ears—all the small grains are called corn—by all English-speaking 
peoples except those of the United States, who restrict these terms 
to the Indian Corn: When the spikes branch, the branches are called 
Spikelets (Figs. 51, 52). 

217. Raceme. Machis slender, lengthened; flowers 
petalous, bisexual, with pedicels of nearly equal length. 
Currant, Wistaria, Willow-Herb (Fig. 75). When the 
flowers are all turned towards one side, the raceme is 
secund, as in the Lily of the Valley (Fig. 138). When 
the pedicels branch slightly, the raceme is compound, as in 
Mignonette. ” 

218. Panicle. A raceme (or a spike) with many branch- 
ing pedicels of varying lengths. Oats (Fig. 51), Rice, 
Agave, Sumach. 

219. Thyrsus. A compact ovoid (egg-shaped) panicle, 
with the apex of its rachis slightly reduced. Vine (Fig. 
101). 

220. Indefinite or racemose Corymb. A raceme with the 
apex of its rachis reduced so that the lowest pedicels are 
longest, giving the inflorescence a rounded top. St. Lucia’s 
Cherry. When the pedicels branch, the corymb is com- 
pound. Spirsa corymbosa. 

221. Umbel. Rachis reduced to a flat or rounded sur- 
face at the apex of the common peduncle; all the pedicels 
—which are nearly of equal length—spring from this sur- 
face, like the sticks or ribs of an umbrella, whence the 
Latin name wmbella. Flowering Rush (Fig. 58). When 
the pedicels branch and bear other umbels, these secondary 
clusters are called Umbellets (Fig. 139). 
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LESSON XX. 

INFLORESCENCE FINISHED. 

222. Head; Bread-fruit, Fig. 223. Composite heads. 224. 
Leguminous heads. 225. Reduction, development. 226. Definite In- 
florescence: 227. Cyme; 228. Euphorbia; 229. Fascicle; 230. 
Glomerule; 281. Verticillaster; 282. Stone-crop; 233. Mixed In- 
florescence. 

222. Indefinite Inflores- 
cence continued. The re- 
duction of the rachis has led, 
us to the Head: here the 
rachis is suppressed in length, 
but dilated in breadth, and 
bears sessile flowers, which 
may be unisexual, bisexual, 
polygamous. In the Bread- 
fruit (Fig. 213) and Bois 
dare the head contains fe- 
male flowers only; they are 
seated on a globose receptacle 
(the rachis dilated); and 
their calyces become accres- 
cent (increasing in size) and 
fleshy, making the Bread- 
fruit of the one, the Osage 
Orange of the other. In the 
Fig (Fig. 140) we see the 
Bois d’arc Orange reversed ; 

5 : here the receptacle is fleshy, 
One. err aa Carica): a,b, F fis.; ¢, d, hollow, and lined with dicli- 

yee ope nous (unisexual) flowers, 

both sexes in the 
same head. The 
Dorstenia (Fig. 141) 
is, as it were, a fig 
laid open; its recep- 
tacle is broad, flat, 
with both sexes em- 
bedded in its sur- 
face. 

223. Composite 
Heads characterize 
and give name (Com- 
posite) to the Sun- 
flower Order. Each 
head, though simu- _ Fie. 141.—A, receptacle of Dorstenia Contrayerva. B, sec- 
lating a single tion of same X: a,  fis.; b, f fis. OC, ¢ fi. still more xX. 

flower, is composed of many flowers, called florets. Hach floret has its 



Fie. 142,—a, 
(Tarasacum Dens-leonis) ; b, fr. 

Fig.. 143.—Section of Garden Marigold 
(Calendula officinalis): d, disk. 

Dandelion be] and spike to 
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own proper calyx, which is often pappose (Gr. 
pappa, grandfather) ; that is, it has, instead of 
sepals, long, silky hairs, called pappus, and 
resembling an old man’s beurd; as in the 
Dandelion (Fig. 142), in which fhe calyx, 
after flowering, lengthens and ripens into a 
long beak, which is tipped with the persistent 
pp. The composite receptacle, sometimes 
at, sometimes cone-shaped, is also called a 

disk (but it must be carefully distinguished 
from the true disk of single flowers, as seen in 
the Disciflore). The bracts of the involucre 
resemble sepals, but they are quite distinct 
from sepals. In the Marigold oe 143) the 
central florets (florets of the disk, as they are 
called) are tubular; those at the circumference 
are ligulate (strap-shaped) ; and because they 
diverge like sun-rays, they are called ray-flo- 
rets. In the Dandelion (Fig. 142) all the 
florets are ligulate. In the Thistle, Edel- 
weiss, and Artichoke (Fig. 214) all the florets 
are tubular. 

224. In the Pea Order we find the Mimosa 
(Fig. 180) and 
the Clover (Fig. 
132). In the Clo- 
ver the rachis 
often lengthens in 
growing, so that 
the head becomes 
a spike. 

225. Taking the 
raceme as a model, 
the types are re- 
duced on the one 
hand through um- 

head ; and developed, on the other hand, Fic. 144.—Harebell (Campanula 
into compound raceme, panicle, an 
thyrsus. 

d rotundifolia) ; terminal flower with- 
ered. 

226. Definite Inflorescence (Cymose). Here the flower 
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at the apex (that is, the centre of the 
cluster) unfolds first; and thus arrest- 
ing growth in that direction, it defines 
the further development of the inflores- 
cence. Its simplest expres- 
sions are the Oyme, Fascicle, 
Glomerule, Verticillaster. 

227. Cyme. Flowers with 
pedicels on a rachis, the pedi- 
cels reaching a nearly level 
height, «as in the racemose 
corymb. When the plant has 
alternate leaves, as in the Hare- 
bell (Fig. 144), the cyme may 
develop into a cymose raceme or 
cymose panicle; when leaves i 
are opposite, as in the Wrightia ere lence ho 
(Fig, 145), Euphorbia (Fig. 146), Fig. 145.— Wrightia tinetoria, 

and Privet, or whorled, as in the Oleander, the cyme may become a 

Fie. 146.—A, Euphorbia corollata. B, 
section of involucel; ? fl. in the centre, 
¢o fis. around it, C, df fl., with bract. 
D, section of fr. E, central column of Fig. 147.—a, Coffee (Coffea arabica); , 
pistil, with 1 nut divided. F, sd. berry, trans, sec. 

Compound Cyme (Wrightia, Oleander, Elder), or a Cymose Panicle 
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(Privet). In all these cases the terminal or central flower of each sec- 
ondary axis (branch) opens first. Cymose umbels and true or Cymose 
corymbs have the same character. When but one side of the rachis is 
oe the cyme is Scorpioid, or Scorpion-like; Fly-trap (Fig. 
112). 

228, The Euphorbia inflorescence is very interesting. Each appar- 
ently single flower is really a cyme. The white, corolla-like part is an 
involuce) (Fig. 146, B); the cyme which it encloses consists of a cen- 
tral female flower reduced to a pedicelled ovary; this is surrounded by 
male flowers, each one of which (C) is reducéd to a pedicelled stamen 
with a bract. 

229. Fascicle. Cymes with short, erect, nearly equal pedicels, 
closely clustered ; Sweet- William. 

280. Glomerule. More compact than the fascicle; flowers nearly 
sessile; White Bee-Balm. 

231. Verticillaster. Short fascicles in the axils of opposite leaves, 
forming an apparent verticil or whorl around the stem; Thyme, 
Coffee (Fig. 147). 

232. The reduction is carried still farther; the Cymose Spike (or 
spicate cyme) is seen in the Stone-crops; with sessile, or nearly sessile, 
flowers on spikes branching from a common centre; the inflorescence 
here (usually with 5 flat spikes or branches) resembles a star; Ken- 
tucky Rock-moss (Sedum pulchellum, S. ternatum). 

233. Mixed Inflorescence includes both the Definite and 
Indefinite Modes. In the Thyme and Coffee (Fig. 147) 
the general inflorescence (on the stem) is indefinite, whilst 
the special inflorescence (in the fascicles) is definite. In 
the Sunflower Order the general inflorescence is definite, 
the special inflorescence (head) is indefinite. 

LESSON XXI. 

THE FLOWER. 

234. The typical flower. 285. Radical numbers. 236, Deviations. 
237. Mimicries: Dancing-Girls. 288. Orchids. 239. Passion-flower. 
240. Common Names. 241. Fruit-mimicries. 242. Floral colors. 

234. The Typical Flower—exhibiting the highest type 
of differentiation, development, and symmetry—is ele- 
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gantly exemplified in the Stone-crop Order (Fig. 82, b), in 
which are the Red and White Sedums (S. pulchellum, ter- 
natum) of the Southern States. 
requisite characteristics : 

It is Perfect, with both sta- 
mens and pistils; Complete, 
with pistils, stamens, corolla, 
calyx ; Regular, with the parts 
in each whorl similar to one 
another; Symmetrical, with 
the same number of parts in 
each whorl. Its like parts 
are Distinct,—that is, sepa- 
rate from one another; they 
are Free, the parts of each 
whorl separate from the 
whorl next to it; Alternate, 
the parts of each whorl alter- 
nating with the parts of the 
whorl next to it. 

This Order presents the: 
typical flower in the three 
ruling numbers. In the 

Here the flower has all the 

Fic, 148.—Houseleek (Sempervivum tectorum). 

Houseleek (Fig. 148) the parts are usually 12 (a multiple of 3), some- 

Fig. 149.—Gutta Percha (Isonandra Gutta): 1, f1.; 
2, pistil; 4, trans. sec. of ovary; 5, vert. sec.; 6, 
trans. sec, of fr.; 7, unripe fr.; 8, anther. 

times 20 (a multiple of 5); 
in the Sedums the central 
flower of the cyme is qui- 
nary, the rest of the inflo- 
rescence is guaternary (4, a 
multiple of 2). 

235. Radical Numbers. 
Taking the Greek numerals 
Monos (1), Dis (2, twice), 
Treis (8), Tettares (4), Pente 
(5), Hex (6), Hepta (7), 
Okto (8), Ennea (9), Deka 
(10), and adding to each an- 
other Greek word, meros 
(part), we have the follow- 
ing vocabulary of floral 
parts: Monomerous (1-me- 
rous); Hippuris; Dimerous 
(2-merous); Circera; Tri- 
merous (8-merous) ; typical 
number of Endogens; Tet- 
ramerous (4-merous), 2 mul- 
tiple of 2; Heath, Fuchsia; 
Pentamerous (5-merous) ; 
typical number of Exogens ; 

Hexamerous (6-merous), a multiple of 38; Gutta Percha (Fig. 149); 
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Heptamerous (7-merous) ; Trientalis; Octamerous (8-merous), a mul- 
tiple of 2; Clusia; Per- 
simmon; Enneamerous 
(9-merous), a multiple 
of 8; Sassafras ; Decame- 
rous (10-merous), a mul- 
tiple of 5; Pokeweed. 
In most of these, how- 
ever, some one or other 

: of the floral whorls is 
& deficient in the radical 
B number. 

236. Deviations 
From the perfect type 
give us: 

a. Deficiencies, 
J Suppression, parts 

ae i eae oan b, Pelargonium wanting Apetale ; 

ae ae i aks b. Gian on 
nation, union of like parts (Monopetale) ; 

ce. Consolidation (Adhesion, Adnation), union of unlike 
parts (Ovary adherent to calyx or perianth) ; 

d. Irregular development, 
like parts different, as the 
petals of the Violet and 
Geranium (Fig. 150); 

e. Unsymmetrical devel- 
opment, parts of the sev- 
eral whorls different in 
number, as in the Mus- 
tard Family (Fig. 162), 
in which there are four 
petals and six stamens ; 

f. Appendages, like the 
Corona’ (crown) of the 
Narcissus and _ Passion- 
flower (Fig. 155), and the @ 
spur of the Orchis (Fig. 
152). a 

g: Transformations, in b, Eee ey anes (Zingiber officinale): a, fi. ; 

which one partis changed 
to another, as in the Canna and Ginger (Fig. 151), in 
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which all the stamens except one are changed to petals, 

Fic. 152.—Orchis Morio; a, fl. separate. 

237. Mimicries. In the Banana and 
Orchis Orders we find all the deviations ; 
giving rise to forms so varied and singu- 
lar one might suppose Mother Nature 
has a relish not only for the beautiful, 
but also for the comic and grotesque. In 
the Ginger division of the Banana Order 
we find the Mantisia, so called from the 
resemblance its one dilated anther bears 
to the insect Mantis (familiarly called 
Devil’s-horse, and Preacher) ; the specific 
name saldatoria (dancing) comes from 
the resemblance the petals bear to a 
ballet-dancer; hence the common Eng- 
lish name Dancing-Girls. The lovely 
Butterfly-Lily (Hedychium) belongs 
here also. 

238, The Orchids are still further illus- 
trative of the deviations. Here the pistil 
is reduced to a stigmatic surface; the an- 
thers are mere pollen-masses (Fig. 152) ; 
the andreecium and style are united into 
a Column, called Gynostem (gynoste- 
mium); the middle one of the three pet- 

and the pistil even is petaloid. 

Fie. 158.—A, Dove Orchis 
(Peristeria elata). B, Swan Or- 
chis (Cycnoches ventricosum). 

Fie. 154.—Columbine, (A quilegia 
vulgaris). 

als is transformed into a Lip, called Labellum. The parts thus altered 

10 
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and disposed take myriad furms,—now become a dove, now a swan 
- (Fig. 153), now a butterfly or a spider. Here, too, are real Dancers ; 
the Bolbophyllum and Comparettia not only resemble dancers, like 
the Mantisia, but these comic little imps caper about on their stalks 
evidently as much to their own delight as to that of the human spec- 
tator who chances to stroll into their sylvan ball-room. — 

289. The Ranunculus gets its English names, Buttercup from the 
flower, Crow-foot from the leaf. The Columbine (Fig. 154) is so 
called because it resembles a flock of five doves with wings partly 

* Fie, 155,—A, May-pop, Passion-flower (Passiflura weurnata) : s, sepals; 
Pp, petals; f, corona; st, tube made by 5 united filaments of the stamens; 
a, a, a, a, a, their upper parts free, tipped each with a hammer-like an- 
ther; 0, ovary; b, b, b, 3 styles. B, branch of same, with leaf, tendril, 
flower-bud; i, involucre of flower-bud. C, fruit; i, involucre; ¢c, part 
of calyx. Reduced; nat. fl. 3/ in diam.; If. 414! iu diam. ; fr. 214’ long. 

folded ; its botanical name Aquilegia (L. aquila, eagle) comes from the 
same resemblance. The Mexican Hand-flower, sacred with the natives, 

* The unpretentious pen-and-ink sketches with the signature A. C. K. throughout 
this volume are original portraits by the author, who claims for them nothing more 
than botanical accuracy. 
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is so called because its andreecium resembles a hand with long, pointed 
finger-nails. 

240. The Passion-flowers get their botanical as well as their common 
name from the fancied resemblance the various organs bear to the im- 
plements of Christ's Passion (Fig: 155). The 3-lobed leaf is a symbol 
of the Trinity, of which Christ is the Central Person; the tendrils 
are the cords with which He was bound; the five horned sepals (A, s) 
are the crown of thorns; the five lavender-colored petals (A, p) are the 
purple robe; the stipe or stalk on which the ovary (0) is raised, and 
which passes through the staminal tube (A, st), is the pillar at which He 
was scourged ; the five free upper parts of the stamens, with their large 
anthers (a), are the hammers which drove the nails that transfixed 
Him to the cross ; the three stigmas (5) are the nails; the ovary (0) is 
the sponge; the lovely corona of fringe-like threads (f) is the crown 
of glory with which Christian art encircles His head. The stipe of 
the ovary persists in the ripe fruit as a short stalk arising from the 
cup of the calyx (Fig. 155, C, c). 

241, Often the fruit takes part in this mimic show. The woody 
pods of the great ; 
Monkey-pot-trees 
of South America 
resemble iron pots 
with lids (Fig. 
156); the lid is 
formed by the disk ; 
the star-shaped or- 
nament on its top 
is the sessile stigma. 
The greatest skill 
and patience are 
necessary to detach 
this lid. Monkeys 
particularly like 
the creamy nuts 
inside; they re- 
move the lids with 
admirable dexter- 
ity, yet with a sort 
of patient impa- 
tience which is ex- 
tremely amusing. 
The Cannon-ball- 
trees, in the same 
Order (which in- 
cludes the Brazil- 
nut- and Cream-nut-trees), get this common name not only from the 
large, heavy pot, but from the noise it makes when it falls,—from a 
height of 80 to 150 feet,— bursting with an explosion like that of artil- 
lery. The Monkey-pots serve various purposes as household utensils, 
—soup-pots, tureens, vases, work-boxes, etc. 

Job’s-Tears, Hedgehog, Shepherd’s-Purse, are familiar names sug- 
gested by other mimicries in the fruits. The Hazel-nut gets its name 

Fic. 156.—Monkey-pot (Leeythis ollaria). 
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from the Anglo-Saxon Hesil, a head-dress, on account of its turban- 
like cupule. 

242. Floral Colors.—Flower-Families almost invariably wear one 
or the other of the primary colors yellow and blue ; their tints have one 
or the other of these colors as a base, leading to the third primary 
color red, thence to white, which is the absence of color. De Candolle 
classed the floral colors in two groups: Xanthic (Gr. wanthos, yellow} 
and Oyanie (Gr. kuanos, blue). Each group begins with green 
(which results from the union of yellow and blue) and ends with red, 
as follows : 

Green. 

Yellow-green. | Blue-green. 
Yellow. Blue. 
Yellow-orange. Blue-violet. 
Orange. Violet. 
Orange-red. Violet-red. 

Red. 

LESSON XXII. 

CALYX—COROLLA. 

248. Flower-forms. 244. Monopetale. 245. Labiate. 246. Poly- 
petale. 247. Papilionacesz. 248. Forms of sepals and petals. 249. 
Nectaries. 250. Neutral flowers. 251. Texture, persistence. 

243. Flower-Forms.—In a monopetalous corolla and a 
monosepalous calyx the lower part is the Tube, the upper 
part the Limb, or Border; the part between these two is 
the Throat. In a polypetalous corolla the upper part of 
each petal is the Limb; the lower part, when prolonged 
and narrow, as in the Pink and Wall-flower, is the Claw, 
or Unguis (L. claw). 

244, The monopetalous corolla and monosepalous calyx are Calcarate 
(Spurred) when prolonged into hollow projections, like spurs; corolla 
of Pinguicula, calyx and corolla of Larkspur; Calyptrate, Calyptri- 
form, when the upper part of the calyx does not open at top, but 
remains closed and pointed, like the calyptra of the Mosses; in the 
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Eucalyptus this upper part separates from the lower part, which is 
adherent to the ovary (Fig. 157); in the Escholtzia the whole of the 
free calyptra comes off, like the ex- m3 
tinguisher of a candle; Calceolate, : 
one lobe, slipper-like; Calceolaria, 
Moccasin Orchis; Campanulate, 
bell-shaped; corolla of Harebell; 
Cleft, Lobed, divisions extending 
not more than half-way; Egg- 
plant (Fig. 158); Cyathiform, 
wineglass-shaped; Kalmia; Digi- 
taliform, fingered, like a glove; 
Foxglove; Entire, with an even es 
border; Morning-Glory; Gibbous, pe 
swollen or inflated more in one 
part than another ; tube of Petunia; 
Hypocrateriform, salver-shaped, . 
with flat, spreading border; Phlox, _ Fic. 167.—A, Encalyptus pulverulenta. 
Cypress, Morning-Glory ; Inflated, B, single fl. C, fl. fully opened. 

Tumid; corolla tube of Tobacco; Infundibuliform, funnel-shaped ; 
tube of Morning-Glory ; Labiate, lipped, like the mouth of some ani- 
mal; Broom-rape (Fig. 159); Ligulate, strap-shaped; ray-florets of 
Chamomile; Parted, divided nearly to base; corolla of Fringe-tree ; 
Pappose, consisting of beards or hairs; calyx of Dandelion; Hotate, 
wheel-shaped ; corolla of Irish Potato; Tubular, disk-florets of Sun- 
flower; Urceolate, pitcher-shaped; Whortleberry, Heath; Ventricose, 
more than gibbous. : 

245, Labiatz.—The Labiate form is so persistent throughout the 
Sage Family (Fig. 160) that it gives name to the Order. The corolla 
is Galeate, or helmeted, when one lip curves like a helmet (L. galea) ; 

Personate, or masked, 
when the throat is closed 
by a protuberance of the 
lower lip (which is the 
Palate); Snap-dragon 
(Fig. 161); Ringent, 
grinning, when the two 
lips are wide open; Sac- 
cate, lower part sac-like; 
Snap-dragon. 

246. Polypetalous 
flowers often have a 
monosepalous calyx. 
The terms here used, 
then, refer only to the 
corolla. This is Cary- 
ophyllaceous, or pink- 
like, when there are five 
clawed petals, the claws 
enclosed in a_ tubular 
calyx, the limbs free, as 

in the Pink, Catch-fly, etc.; Cruciform, cross-shaped, with four 
clawed petals, the four limbs making a Greek cross, as in the Mustard 

h 10* 

Fig. 158.—Egg-plant (Solanum melongena). 
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Family (Fig. 162). This invariable character gives the name Cru- 
ciferze—Cross-bearers—to the Order. 

247, Papilionaceous flowers are so 
called because they resemble a but- 
terfly (L. papilio). They charac- 
terize the main divisions of the Pea 
Family (Fig. 163). Other resem- 
blances, however, give the parts of 
the corolla théir botanical names, 
The large upper petal (c) is the Ver- 
illum (L. banner, standard); the d 
two side petals, next to this, are the : 
Ale (L. wings); the two smallest oy 
and middle petals, partly united and \\\ ih fy Q 
curved (d) form the Carina (L. \ / 
keel), which encloses the pistil and 

Fig. 159.—a, Broom-rape (Orobanche 
rubra); b, base of stem; ¢, corolla laid 
open; d, middle lobe of lower lip, mag., 
showing fringe of glandular hairs; e, fr. 

Fig. 160.—Germander, Wood-sage setae 
(Teucrium Scorodonia): a, corolla; 6, Fra. 161.—Snap-dragon (Antirrhinum 
calyx, with pistil. majus); separate fr. 

stamens. Instead of a butterfly, then, we have a royal barge, in 
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which the pistil-queen and her stamen-courtiers are seated, with 
winged sails on either side 
and a banner floating above 
them. 

248. Separate Petals and 
Sepals are usually described { 
in the terms applied to the § 
corolla; they are calcarate, 
saccate, etc. In the Colum- 
bineand Dutchman’s Breeches 
the petals are Cucullate, or 
hooded. In some of the 
Pinks they are Fimbriate, or 
fringed; here, too, they are 
Unguiculate, or clawed. In 
the Balsams (Fig. 164) one 
sepal is prolonged into a 
spur. 

249. Nectaries are glan- 

Fic. 162.—Treacle-Mustard (Erysimum chetran- 
thoides): a, rt.; b, infloresceuce; c, same, with 
fr.; d, calyx; e, floral organs; /, fl. 

dular enlargements or ap- 
pendages in which the 
sweets of most honey- 
bearing flowers are se- 
creted. The term was for- 
merly applied to the spurs 

Y, of flowers like the Violet, 
WZ Balsam, etc., because they 

contain these glands; but 
it is now restricted to the glands 
themselves. Nectaries are usu- 
ally developed from the torus, 
but often from any other part of 
the flower. When on the corolla, 
they are generally at the base 

of the petals, on their inner face; 
sometimes sessile, as in the Crown 

ch fy) Imperial; sometimes on stalked 
S Va hairs, making a lovely fringe, as in 

He Ap q < the Broom-rape (Fig. 159, d). Very 
often the nectary is only a glandu- 
lose couch, as in the spur of the 

SF Columbine petal. 
250. Neutral flowers are really 

Fra. 163.—a, Bird’s-foot Trefoil, or only floral envelopes; they are with- 

Lotus-pea (Lotus corniculatus) ; b, calyx out reproductive organs. They are e, vexillum; d, carina; e, style; i # : 
stamens. | styles Sb M coon in the cultivated Hydrangea 
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and the Guelder Rose, or 
Snow-Ball. In the Wild 
Hydrangea the central 
flowers of the cyme are 
perfect, but small and in- 
conspicuous; the outer 
flowers (called radiant) 
are large, white, showy, 
but neutral. 

251. Texture and Per- 
sistence.—The texture of 
sepals and petals is de- 
scribed in the terms used for 
leaves. In_ persistence 
they are Accrescent when 
they grow after flowering 
and persist with the fruit, 
of which they often form 
a part; Bois d’arc, Bread- 
fruit, Ground-Cherry ca- 
lyx; Caducous, Fugacious, 
when they fall early ; petals 
of Sweetbrier; Ephem- 
eral, enduring but a day; 
Poppy; Marcescent, when 
they wither, but persist 

Fic. 164.—a, Balsam, Touch-me-not (Impatiens With the fruit; calyx of 
Noli-me-tangere) ; b, pod; c,same, open. Hollyhock. 

LESSON XXIII. 

THE MAN’S HOUSE (ANDRECIUM). 

252. Number of Stamens. 253. Position in regard to Calyx and 
Corolla. 254, 255. Position in regard to one another. 256. Position 
in regard to the gynecium. 257. The three modes of insertion. 258. 
Gynandrous flowers. 259. Dynamic stamens. 260. Filament. 261. 
Anther: 262. Its attachment; 263. Its facing; 264. Its cells or 
lobes; 265. Its forms; 266. Appendages. 267. Dehiscence. 268, 
269. Pollinia. 270. Formation of Pollen, 271. Pollen-grains. 

252. Number of Stamens.—Taking the Greek numerals already 
given (235) and prefixing them severally to the Greek andros (man, 
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stamen), we have the terms Monandria, monandrous, Diandria, di- 
androus, etc., up to Decandria, decandrous, to represent the number 
of stamens in the andrecium. When there are 
more than ten, the andrecium is Polyandrous 
(Gr. polus, many), and the stamens are Indefi- 
nite (111). When their number is equal to that 
of the corolla-lobes, as in the Primrose (Fig. 5), 
or to the petals in a polypetalous flower, as in the 
Sedum, the flower is Jsostemonous (Gr. equal- 
stamened). When their number is less or greater Y 
than the number of the corolla-parts, the flower 4M 
is Anisostemonous,—unequal-stamened. 

253. Position in regard to Calyx and Corolla.— 
When adherent to the sepals, as in the Banksia 
(Fig. 165), the stamens are Episepalous; when = 
adherent to the corolla, as in the Primrose (Fig. Fie. 165.—Bawksia lit 
5), they are Epipetalous. They are usually Al- “ralis. 
ternate with the lobes or petals, as in the Sedum; but sometimes Op- 
posite or against them, as in the Primrose. They are Exserted when 

they project beyond the corolla, as in 
the Columbine (Fig. 154); Included, 
when quite within it; Primrose. 

254, Position in regard to one an- 
other. — The stamens are Ascending 
when they rise obliquely (Penny- 
royal); Connivent when they lean 
towards each other around the pistil, 
with their anthers touching, but not 
cohering (Irish Potato, Egg-plant, 
Fig. 158); Declinate when all turned 
in one direction (Azalea); Erect 
when rising vertically (Herb-Rob- 
ert) ; Inflexed, curving in towards the 
pistil (Almond, Peach); Pendulous, 
reverse of erect (Columbine). 

255. When coherent, the stamens 
are Monadelphous, or in one brother- 
hood (en adelphos, brother), with 
their filaments united into one set, as 
in the Broom (Fig. 166), the Mallow, 
and Cotton. They are Diadelphous 
when their filaments are in two sets, 
as in the Pea (Fig. 167, A); Tvi- 
adelphous when in three sets, as in 
St. John’s-wort; Polyadelphous, in 
many sets, as in the Castor Oil and 
Cream-nut. They are called Syn- 
genesious (Gr. syn, together, genesis, 

Fic. 166.—a, Broom (Cytisus scopa- pve “a eae ta when cd seve pa OE ; cohere eir anthers, as in the rius); b, lvs.; ¢, pod; d, androecium, Suanace Order (Fig. 167, B), ae 

which this is a permanent character; here the filaments are distinct. 
In the Lobelia both filaments and anthers cohere into a tube, making 
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the andrecium monadelphous and syngenesious: The monadelphous 
filaments of the Milkweed (Fig, 172, A), which make a tube sur- 
rounding the pistil, are called a Gynostegiwm (Gr: woman’s cover). 

256. Position in regard to Gyne- 
cium.—The stamens are Epigynous 
(above the woman) when they are 
on a disk adnate to the top of the 
ovary, as in the Carrot; Hypogy- 
nous oy the woman) when 
inserted below the ovary, as in the 
Geranium, Magnolia, Lotus-Lily, 
and Buttercup ; Perigynous (around 
the woman) when borne on the 
rim of the calyx, as in the Cherry. 

257. These three modes of inser- 
tion were found by De Jussieu to 
be so constant that he gave them 
the third place in his relative 
values (81). They give rise to the 
Divisions Ovary Free, Ovary Ad- 
herent, and to the poly- 
petalous Subdivisions 
Calyciflore, Disciflore, 
Thalamiflore. 

Fic. 167A, Sweet Pea (Lathyrus odo- 
ratus). B, Floret of Catananche cerulea, a 258. Gynandrous 

owers 

(Gr. gyn, woman, andr, man) have the 
anthers adnate to the style, as in the 
Orchis (Fig. 152) and the Aristolochia; or 
to the stigma, as in the Milkweed 
(Fig. 172). 

259. Dynamic Stamens.—In ‘the ff 
Labiate flowers (Fig. 160, a) there ali 

Fig. 168.—Stamens. A, Oleander (Nerium). B, Poranthera ericifolia. ©, 
Cucumber (Cucumis). D, Sage (Sulvia officinalis). 1, Humirium balsamiferum). 
¥F, Whortleberry (Vc ium uliyii ). G, Hepati 

are four stamens, two of which are longer (stronger) than the other 
two; they are called Didynamous (Gr. dynamis, strength), or twice- 
strong. In the Cross-F lowers (Fig. 162, e) there are six stamens, four 
longer than the remaining two; they are Tetradynamous. 
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260. The Filament has various shapes. It is Capillary, or hair- 
like, in the Grasses; Cla- 
vate, or club-shaped, in the 
Begonia; Filiform, or 
thread-like, in the Lily; 
Petaloid in the Canna. 

261. The Anther, as we 
know, is w transformed 
leaf, the filament being its 
petiole. The two anther- 
lobes are the halves of 
the leaf-blade. The con- 
nective is the midrib; 
sometimes it is scarcely 
perceptible, as in the 
Grasses and Lilies; again 
it is a mere prolongation 
of the filament, as in the 
Hepatica (Fig. 168, G); or 
it is Produced (prolonged 
beyond the anther - lobes), 
as in the Wild Ginger, the 
Hand - flower, the Lotus- 
Lily; in the Humirium 
(Fig. 168, E) the produced 

m9! 

Fia. 169.—Gamboge (Hebradendron gambogivides) : 
connective is fleshy and a, J fl.; b, same, showing stamens; c, anther; de- 
much larger than the an- hiscence circumscissile. 
ther-lobes. 

262. Attachment.—The Anther 
is Adnate when one face is at- 
tached to the side of the filament 
(Magnolia); Innate, when at- 
tached by its base to the apex of 
the filament (Hepatica, Fig. 168, 
G); Versatile, when attached by 
its middle to the apex of the fila- 
ment (Grasses, Lilies). 

263. Facing of the Anther.— 
The Anther is Extrorse when it 
faces outward from the pistil 
(Tulip-tree); Introrse when it 
faces inward towards the pistil 
(Vine, Magnolia). 

264, Anther-Cells, or Lobes.— 
Nearly all anthers are quadri- 
locular, or four-celled (L. loculus, 
little cell), when young. Some- 
times this condition persists, as in 
Poranthera (Fig. 168, B); but 
usually the anther becomes Bi- 

Fig. 170,—«, Cinnamon (Cinnamomum zey- Joeular (2-celled) at maturity, as 

a i aaa alc in the Hevatica (Fie. 168. G). 
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(1) confluence (the running together of the two cells), as in the Gam- 
boge (Fig. 169, ¢) and Marsh-Mallow, or through 

" @) obliteration (the entire disappearance .of one 
N cell), as in the Canna, or through (8) separation, in 
ij which the two cells are separated by a long, trans- 

verse connective, as in the Sage (Fig. 168, D), the 
anther being Dimidiate (L. cut in half). The an- 
ther of the Mistletoe (Fig. 65, B) is many-celled 
( pol ene and opening by pores. 

265. The Forms are as variable as those of leaves; 
the descriptive terms are nearly the same. The 
Oleander anther is Sagittate (Fig. 168, A); that of 
the Cucumber is Flexuose (Fig. 168, C). 
me The Appendages are also innumerable. The 

sn nia Oleander connective has a long ciliate plume (Fig. 
af ae ee 168, A); the filament of the Tantei has Ge 
wached te ihe Tells dular teeth (Fig. 168, EZ). The Milkweed (Fig. 172, 
matseen:: w™ B) has a lovely hood and horn. _ 

267. The Dehiscence, or opening, of the anther- 
lobes is: (1) Cireum- p 
scissile (L. cut 
around); here the 
lobes are cut trans- 
versely, the upper 
part serving for a 
lid, as in the Gam- 
boge (Fig. 169, c) 
and the Pyxidan- 
thera, or Box-anther 
(Gr. pyzidion, little 
box), which gets its 
botanical name from 
this character. (2) 

Longitudinal; here yg 172A, f. of Milkweed (Asclepiae tuberosa). B, 
each cell is marked separate stamen, with its appendages (horn and hood). C, 
with wa longitudinal gyneecium, with pollinia adherent to the stigma. D, two 
seam, or Suture, by separate pollinia. 

which it opens, as in 
the Hepatica (Fig. 168, 
G), the Oleander (Fig. 
168, ei the Grasses 
and Lilies; it is the 
commonest mode. (8) 
Porous; here the Su- 
tures remain closed, 
and each cell opens by 
a pore at the top, as in 
the Whortleberry (Fig. 

SA 168, F) and the Poran- 

Fic. 173.—A, Anther of Squash (Gueurbita Pepo), with thera - (Fig. 168, B), 

two pollen-mothers, B, ripe pollen-mother, with pollen- which gets its name 

grain escaping. from this character. 

The pores of the Mistletoe anther perforate it in every part (Fig. 66, 

ve 
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B), so that it resembles a honeycomb. (4) Valvular ; here the sutures 
remain closed, and the face of the anther is cut into portions which 
lift like a hinged trap-door or valve (L. valva, folding-door). This 
mode characterizes the Laurel Family (Fig. 170, 6). 

268. Pollinia are pollen-grains generated—as all pollen-grains are— 
in mother-cells which persist, instead of being obliterated (as is usual) ; 
and thus the grains are retained in masses. 

269. In the Orchids (Fig. 171) the polliniwm often lengthens into a 
stalk, called a Caudicle (L. little tail); the caudicle is attached to a 
viscid disk, called Ret:naculum (L. stay). This stay lies loosely ina 
cup-shaped, beaked body, called a Rostellum (L. beak). The rostel- 
lum is an abortive stigma transformed. In the Milkweed (Fig. 172, 
D) each pollinium is provided with a tail, called u Queue; the two 
queues are attached to a common gland, and when ready for fertiliza- 
tion, this gland adheres closely to the stigma, whilst the pollinia open 
and discharge their grains upon it. : 

270. Formation of Pollen.—The anther develops before the filament, 
and is therefore always sessile at first, appearing as a small swelling 
composed of similar cells. Presently some of these cells destroy them- 
selves, as it were,—they change into dacunes, or empty spaces; these 
are at first small and linear; then they enlarge, become oblong, and 
are usually four in number, two for each anther-lobe. Soon they are - 
filled with a mucilaginous fluid, which forms cells (Fig. 173, A); the 
outermost of these cells become the fibrous envelope of the anther; the 
inner cells, which are much larger, are the Pollinie Utricles, or Pollen- 
Mothers. Each pollen-mother forms four cells; each cell (Fig. 178, 
B) forms a pollen-grain. The pollen-mothers are usually obliterated, 
as has been said, after the grains ripen; but in the Orchis and Milk- 
weed they persist. 

271. Pollen-grains are as varied as flowers; their adornment is more 
wonderful than that of the flower. The pollen-grains of the Squash 
and Passion-flower are elegantly chased and sculptured. Those of the 
Pines (Fig. 4, 6) are triangular; the extine swells on either side into 
two little balloons, evidently contrived to assist in transporting the 
pollen, which is borne by the wind to the female flower. Those of the 
Hollyhock are round (Fig. 4, 5) and bristling with pointed prickles. 
Those of the Milkwort (Fig. 4, 2) have longitudinal furrows. Those 
of the Cherry are round; of the Evening Primrose triangular (Fig. 
4,3,4). Most of these forms and carvings are designed to attach the 
grains to the proboscides of insects, or to the feet, which are also pollen- 
bearers. The pollen-grains of the Zostera, or Sea-wrack (which is a 
marine plant), have but one coat, the intine; they are exquisitely 
slender and delicate, lying side by side, like skeins of silk, in the 
anther-lobe. The Fovilla, or nourishing fluid, in the pollen-grain we 
remember in Lesson IT. (19). 



122 ACADEMIC BOTANY. 

LESSON XXIV. 

THE WOMAN'S HOUSE (GYNGCIUM). 

272. Number of Pistils.. 278. Position. 274. Form. 275. Di- 
visions, Appendages. 276. Style. 277. Gynobase. 278. Torus. 
279. Disk. 280. Ovary; 281. Monccarpous; 282. Syncarpous. 283. 
False dissepiments. .284. Placentation. 285. Number of cells. 286. 
Abortion. 287. Ovule; its position in the cell; 288. Its position on 
the funiculus. 289. Analogies between reproductive and vegetative 

, organs. 290. Difference between Ovule and Seed ; Embryogeny. 

272. Number of Pistils—Taking the Greek numerals, 
with the Greek poly,—as we did for the stamen,—and 
prefixing them to the root gyn (woman, pistil), we have the 
same descriptive terms for the gyncecium,—monogynia, ete. 
Besides these, the pistil—which is also called Carpel, espe- 
cially when there is more than one in the gyneecium—is : 
Monocarpous when there is but one ovary, as in the Pea 
(Fig. 5, 6); Syncarpous when there are two or more 
ovaries, as in the Lily (Fig. 5, 4); Apocarpous (Gr. apo, 
from, separate) when there are many distinct ¢arpels, as in 
the Buttercup (Fig. 9, 1). 

273. The Position of the Stigma in regard to the Style is Terminal 
when the conducting tissue is at the 
apex (Lily); Unilateral when on one 
side (Custard-Apple) ; Bilateral when 
on both sides (Plantain). 

274. In Form 
the Stigma is Capi- 
tate (head-like) in 

Fia. 174.—~A, vert. sec. of fl. of Melandrium dioicum. B, fr. of Geranium san- 
guineum. C, fr. of Malva sylvestris, D, separate coccus, Xx. E, fr. of Fennel 
(Feniculum officinale), ae 

the Mezereon ; Lametiate (bladed) in the Begonia; Pellate and Stellate 
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in the Poppy; Petaloid in the Canna. The 5 united petaloid stigmas 
of the Sarracenia (Fig. 114) imitate a parasol. 

275. The Divisions 
and Appendages of the 
Stigma are as varied 
as those of the flower 
and leaf; they are de- 
scribed in the same 
terms. In the Dock { 
the stigmas are lacini- \ 
ate (Fig. 189, A); in 
the Grasses plumose 
(Fig. 52, B); peni- 
cillate (Ll. penicillus, 
a painter's brush), é 

with diverging hairs, Fig. 175.—A, vert. sec. of fl. of Strawberry (Fragaria 
as in the Burnet and vesca). B, do. of fl. of Sweet-brier (Rosa rubéginosa). 
Pellitory. 

276. The Style, in its position on the ovary, is Apical (Terminal) 
when it arises from the apex, as in the Myrtle (Fig. 178); Lateral 
when it rises from the side, as in the Strawberry (Fig. 175, A); Basal, 
Basilar, when from the base, as in the Sage and Comfrey (Fig. 5, 2). 
‘We are thus brought to 

277. The Gynobase (woman’s base), a cen- 
tral column, which is a growth formed by con- 
fluent basilar styles and their ovaries, which 
separate from it at maturity. Here the car- 
pee which are 1- or 
-seeded, are called 

Cocei (L. coceus, 
pan) this column 
is called also a Col- 
umella. In_ the 
Geranium (Fig. 
174, B) the cocci, 
at ripening, fracture 
or separate from one 
another, and hang 
suspended by their 
long, persistent 
styles from the top 
of the column; the 
fruit is called a 
Regma (L. frac- 
ture). In the a A 
low (Fig. 174, C) rial f 

hit, Wezh £ of alr the eneei do ' not y 
of same, sepals removed. C, wholly separate yy 
separate Gerpel Vert see Ds from the column. f\ 

ba cf ieee cotyledons 278. The Torus Fia. 177.— Caper (Capparis 
convolute. has many forms.  gpinosa). 

In the Rose it is 
urceolate (Fig. 175, B), lining the calyx-tube. In the Strawberry 
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we see the reverse; here (Fig. 175, A) it bulges up into a fleshy 
mass (the fruit), in which the 
small apocarpous pistils are em- 
bedded. In the Calycanthus 
(Fig. 176) it is urceolate, but 
there is no calyx-tube; the dis- 
tinct sepals are in spirals on its 
outer surface. Sometimes its cen- 
tre is stipitate, prolonged into a 
stalk, or stipe; this is called an 
Anthophore (flower-bearer) when 
it lifts petals, stamens, and pistils 
above the calyx, as in the Pinks 
Fig. 174, A). It is a Carpophore 
carpel-bearer) in the Fennel (Fig. 
174, E); here the fruit is called a 
Cremocarp (banging fruit); the 
2 separate carpels are Mericarps 
(half-fruits); their line of union 
is a Commissure. The stipe be- 
comes u Gonophore (Gr. family- 
bearer) when it lifts the stamens 
and pistils above the other floral 
parts, as in the Magnolia (Fig. Fig. 178.—1, vert. sec. of fl. of Myrtle 

(Myrtus communis), 2, branch, with fis, 133, A) and Custard-A pp le 
Family ; a Gynophore, or woman- 

bearer, when it lifts the pistil alone, as in the Caper (Fig. 177) and 
Passion-flower (Fig. 155). 

279. The Disk (L. discus, quoit) is an ex- 
pansion of the torus, under, around, or above 

aN 

Fia. 179.—B, Pistil of Flowering Cherry (Cerasus sinensix) reverting to If. form. A, 
true pistil, vert. sec. C, carpel of Butomus umbellatus, trans. sec. D, ovary of Drosera 
Juiformis. E, ovary of Vochysia rotundifolia, F, ovary of Agrostémma Githdgo. G, do. of 
Brasenia peltata, 

the ovary. It is Hpigynous when above the ovary, as 
in the Myrtle (Fig. 178); Hypogynous, below the ovary, 
as in the Orange, Vine (Fig. 4), and Cashew (Fig. 76); 
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Perigynous, around the ovary, as in the Buckthorns (Fig. 
77). 
deo. The Ovary.—The pistil is a transformed leaf, its 

upper face folded inward. Its lower part forms the ovary 
(Fig. 179, A, B); its apex, prolonged, forms the style ; 
here the inner margins, turned outward and without a 
skin, form the stigma. The united leaf-margins of the 
ovary form the Ventral Suture (L. abdominal seam); the 
mid-rib forms the Dorsal (backbone) suture. The ventral 
suture turns invariably towards the axis (centre) of the 
flower. The two halves of the ovary are Valves. The 
ovaries are usually attached to the ventral suture, as in the 
Pea and Lily (Fig. 5, 4, 6), the Cherry and Vochysia (Fig. 
179, A, E). 

281. A monocarpous (simple) ovary has but one cell and 
one placenta. The cell may be 1-ovuled, as in the Cherry, 
or many-ovuled, as in the Pea. The placenta (17) is 
double when the ovules are on the ventral suture, because 
there it is formed by the two leaf-margins. 

282. In the syncarpous ovary. the united or adjacent 
walls of the cells are called Dissepiments, or double-par- 
titions, as in the Lily and Vochysia. 

283. False dissepiments are sometimes formed by a pro- 
jection from the dorsal to the ventral suture, thus making 
a 5-celled ovary 10-celled, as in the Flax. 

284. Placentation (the position of the placente in the 
cell) is Amwile (ventral), Central, Dissepimental, Dorsal, and 
Parietal : 

I. When Azile, the placente are on the ventral suture; Cherry, 
Pea, Lily, Vochysia; this is the usual form. 

II. When Central, the dissepiments are obliterated (making the 
ovary l-celled), with the placente forming a thick axis, as in the 
Primrose (Fig. 5, 1) and the Pinks (Fig. 178, F). 

III. When Dissepimental, the placentz are on the dissepiments, as 
in the Flowering Rush (Fig. 179, C). 

IV. When Dorsal, they are on the dorsal suture; Water-Shield 
(Fig. 176, A). 

V. When Parietal, the ovaries are not folded (Fig. 179, D). Their 
open valves cohere by the neighboring edges, thus making one cell, 
though normally there are as many ovaries as placentw. These open 
ovaries are called Parietes (L. paries, parietis, wall). We see them in 
the Violet and Fly-Trap (Fig. 179, D). 

11% 
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285, The number of cells is determined by the styles; the free 
stigmas ; the stigma-lobes ; the placenta. 

Ba We ‘fo E 
Fig. 180.—Ovules. A, Pellitory-on the-Wall (Parietaria officinalis). Tk, Groundsel 

(Senecio vulgaris). CO, Pea (Ononis rotundifolia). D, Mezereon (Daphne). E, Mare’s-tail 
(Hippuris vulgaris). F, Horse-chestnut (sculus hybrida). 

286. Abortion.—The Filbert is 2-celled at first; each cell is 1- 
ovuled; but the rapid growth of one ovule soon destroys the other, and 
the ovary becomes I-celled, 1-seeded. The same thing occurs with 
the Acorn, which is at first 8-celled, with 2 ovules in each cell. 

287. The Ovule, in its position in the cell, is 
Ascending when it rises obliquely, as in the Pellitory (Fig. 180, A); 
Erect when it rises directly from the base: Groundsel (B) ; 
Horizontal when at right angles with the axis: Pea (C) ; 
Pendulous when hanging from the upper part: Mezereon (D); 
Suspended when hanging directly from the top: Mare’s-tail (E). 
In the Horse-chestnut there are two positions (F); one ovule is 

erect, the other suspended. 

omaha aman 
UNE 

Fie. 181.—A, Ovule of Olax strictau. B, Lemna minor. C, Chelidonium majus; 1, 
raphe; ¢, chalaza; h, hilum; f, funiculus; n, nucleus; t, tegmen; te, testa. D, 
Wall-flower (Cheiranthus Cheiri). 

288. The position of the Ovule on the funiculus is very important. 
It is Orthotropous, or straight (Gr. orthos, cg ey tropo, I turn), in 
the Smartweed Oe 3, a) and Olax (Fig. 181, A); here the ovule has 
the chalaza and hilum coincident (on the same line), with the mi- 
cropyle opposite to them. The ovule is Anatropous, or inverted (Gr. 
ana, up), in the Celandine (Fig. 181, C); here it is reversed on the 
funiculus, which is prolonged into a stalk, the greater part of this 



THE WOMAN'S HOUSE. 127 

stalk being hidden by the coats ear and tegmen); this hidden part 
r) is called the Raphe (Gr. seam); here the hilum (A) and the chalaza 
c) are no longer coincident, but widely separated. The ovule of the 
uck-meat (Fig. 181, B) is Semi-anatropous, or half-inverted. 
The ovule is Cumpylotropous, or bent (Gr. kampylos, bent), in the 

Wall-flower (Fig. 181, D); here the base, or chalaza (c), is straight ; 
the micropyle is brought close to it; the funiculus and hilum (f) are 
enincident. 

289. The analogies between the reproductive and vegetative organs 
are thus traced by Sachs: ; 

When the ovule is single, erect, and orthotropous (thus terminating 
the floral axis), it is a transformed stem, as in the Smartweed (Fig. 
3, a) and Olax (Fig. 181, A) ; 
When the ovules have central placentation (thus growing laterally 

from the floral axis), they are transformed leaves, as in the Primrose 
(Fig. 5, 1) and Pink (Fig. 179 F); 
When the ovules have strictly axile placentation (thus growing 

from the margins of the carpel-leaves), as in the Pea (Fig. 5, 6), the 
Cherry (Fig. 179, A), and the Vochysia (Fig. 179, E), they are trans- 
formed leaflets. 

He finds no clear analogy for dorsal and dissepimental ovules, but 
sees a resemblance to the spore-cases of Lycopodium, which proceed 
from the leaf-surface. 

290. Difference between the terms Ovule and Seed.— 
Whilst the ovule is fitting itself to its permanent position 
in the cell or ovary, the embryo-sac is developed, the em- 
bryonic vesicle is formed, the stigma develops the delicate 
papillee (20) of its conducting tissue, which secrete a special 
fluid, and all is made ready for the great work of fertiliza- 
tion, or Embryogeny (Embryo-creation), which is the most 
important in nature. Before fertilization the female organ 
is technically an ovule ; after fertilization it is technically 
a seed. In the parthenogenesis of Hemp, Bryony, etc., 
there is no fertilization; but the distinctions remain, for 
the organ is at first an ovule, then a seed, 
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LESSON XXV. 

POLLINATION—FERTILIZATION. 

291. Pollination. 292. Leaf-pollination. 298. Cleistogamy. 294. 
Parthenogenesis. 295-297. Foreign pollination. 298. Dichogamy. 
299. Homomorphous, heteromorphous flowers. 300. Modes of foreign 
pollination. 301, 302. Entomophilous flowers. 803. Sensitive motion. 
304. Fertilization. 

291. Pollination—The transportation of pollen, either 
to the naked ovule in Gymnosperms or to the stigma in 
Angiosperms, is called Pollination (Li. pollen, pollinis). 
This has two modes: I. Self-pollination, in which the flower 
is monoclinous and the stigma receives pollen from the 
anthers of the same flower ; here the stigmas and anthers, 
of course, ripen at the same time; IL. Foreign pollination, 
in which the stigma is pollinated by pollen from another 
flower. 

292, Self-Pollination is called Autogamy (Gr. 
autos, self; gamos, marriage). It is performed in 
several ways. In the Mallow (Fig. 182) the stig- 
mas curl about the anthers, receiving the pollen 
by immediate contact; though even here the 
pollen may be brought to them by insects from the 
anthers of a distant flower, thus securing foreign 
fertilization. In the 
Bee Orchis the an- 
thers open as soon as 
the flower expands, 
and the pollinia hang 
directly over the stig- 
matic surface, with 
which the lightest 
breath of air brings 
them in contact. 

Furthermore, whilst nearly all other or- 
chids are incapable of self-pollination, and 
resort to every form and color to attract 
insects, the Bee Orchis takes the shape of 
the bee itself, as if to deceive insects into 
the belief that a bee is already in posses- 
sion of the flower and that no other visitor 
need seek admission, 

298. Cleistogamy (Gr. kleis, key), or locked marriage, is seen in the 

and Andreecium of 
Malva rotundifolia. 

Fie. 183.—Autumnal flower of 
Dead Nettle (Lamium ampleai- 
caule). 
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autumnal flowers of the Dead Nettle (Fig. 183), the Violet, Oxalis, 
and Trifolium subter- 
raneum. In the spring 
these plants produce 
normal flowers; but in 
the autumn the flowers 
scarcely look like 
flowers at all. There 
is no stigmatic surface ; 
the ovules and anthers 
are in the same cavity 
or ovary; this cavity 
does not open; the 
pollen-tubes (white 
cords in the illustra- 
tion) bore holes through 
the anther-lobes at the 
top of the cavity and 
penetrate the ovules 
below, which ripen 
perfect seeds. Masters 

Fig. 185.—Milkwort (Polygala vulgaris). 

Fie. 184.—Bryonia dioica, f and @ plants. 

tells us, in his ‘Vegetable Physi- 
ology,”’ of plants in which pollen- 
grains are produced in the ovule it- 
self One step further, and we see 

294, Parthenogenesis, or Virgin 
parentage, already defined (40). 
Spallanzani (the latter part of the 
last century) found that the ? flowers 
of the Hemp (which is dicecious) pro- 
duce perfect seeds without the aid of 
pollen; Naudin and Decaisne grew 
a second generation of Hemp from 
virgin seeds. Naudin discovered the 
same thing in the Common Bryony 
(Fig. 184), which is also dicecious.* 
The most remarkable plant with this 
habit is the Celebogyne, or Virgin- 
flower (LL. calebs, unmarried; Gr. 
gyne, woman). It was discovered 
in New Holland, and introduced into 
the English Botanical Gardens in 
1829. It is dicecious, and placed in 
the Euphorbia Family ; its fruit re- 
sembles that of the Three -seeded 
Mercury. No male plant was brought 
to Europe; the flowers show no sign 
of pollinic action by cross-fertiliza- 

*The Weeping Willow produces new generations in this way con- 
tinually and perfectly, Herbert Spencer tells us. He calls the process 
Agamogenesis,—Gr. agamos, without marriage. 

v 
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tion; yet they produce perfect seeds, which produce perfect plants, 
continuing the generation. Fertilization is the rule among phan- 
erogams. These plants being diwcious, however, may often be too 
widely separated for the pollen of one to reach the stigma of the 
other; and this parthenogenesis is perhaps—with all respect to Mr. 
Darwin—a “survival of the fittest ;’”’ the fittest being the mother, who 
has the chief, often the whole care of her young. 

295. Many sclf-pollinating flowers require foreign aid, from insects, 
the wind, or other agencies. The ten stamens of the Kalmia are con- 
fined by their anthers in as many little pouches in the corolla. There 
they remain, incapable of extricating themselves, until released by 
some insect, or the wind, or a blow of some sort; then they spring up 
towards the pistil mechanically, like a bow unstrung, and their pollen 
is shed upon it. The Barberry stamens lie out against the petals. 
The sun’s heat arouses them; or an insect, foraging for honey in the 
nectaries of the petals, touches the irritable base of the stamen, which 
immediately springs up by spontaneous action and projects its pollen 
on the stigma. Here, and in the Kalmia, the insect bears off pollen 
to another flower, thus securing foreign pollination also. In_ the 
Milkwort (Fig. 185), which is self-pollinating, special provision to 
secure foreign fertilization also is made in the viscid disk behind the 
stigma, to which pollen brought by an insect will cohere. 

296. Foreign Pollination is the prevailing habit through- 
out the vegetal kingdom. In monecious plants the sta- 
mens and pistils of flowers on the same plant usually ripen 
at different times. 

297, This rule governs the greater number of mono- 
clinous flowers also; they are furnished with both organs, 
as a reserve, apparently, in case of the failure of pollen 
from distant flowers. At any rate, we are taught, from 
the first hint at two sexes in the Diatoms (44), that for- 
eign pollination gives the best results, almost invari- 
ably. 

298. Dichogamy.—Monoclinous flowers with pistils and stamens 
ripening at different times are termed Dichogamous, or separate- 
wedded (Gr. dike, separate) When the pistils ripen first, as in the 
Aristolochia (Fig. 186), the flower is Proterogynous (Gr. protos, 
first). When the stamens ripen first, as in the Sage (Fig. 187), the 
flower is Proterandrous. The proterogynous flower is, therefore, 
first female and then male; the proterandrous flower first male and 
then female. 

299. Homomorphous and Heterumorphous flowers.—In most flowers 
the stamens and pistils have relatively the same length and position 
towards each other in the same species; they are therefore termed 
Homomorphous (Gr. homo, similar; morphe, form). Sometimes, 
however, we find Heteromorphous flowers (Gr. heteros, another, un- 
like),—that is, with stamens and pistils different in length and posi- 
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tion. 
and is therefore called Dimorphous ; 
one form (Fig. 5, 1) has .a short 
style with the stamens inserted on 
the corolla-throat above it; the 
other has a long style with the 
stamens inserted on the corolla- 
tube below it. These forms are 
evidently contrived for the visits 
of insects. The Yellow Jessamine 
See is dimorphous; the 
oose-Strife is Trimorphous. 

300. Modes of Foreign 
Pollination.—F lowers __polli- 
nated by the wind are termed 
Anemophilous, or wind-loy- 
ing (Gr. anemos, wind ; phi- 
los, loving). The Pines, 
Grasses, Poplars, and Birches 
are examples. Their stig- 
mas are usually feathered, to 
catch the pollen readily (Figs. 
51, 52); their pollen-grains 
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The same species of the Primrose (Fig. 5; 1) shows two forms, 

US S 

Or~ YO 

Fig. 186.—Aristolochia Serpentaria: a, 
flower; b, same cut open, showing sta- 
mens and stigma, ¢; d, stamens; e, stig- 
ma-lobes. 

are dry and. smooth (Fig. 4, 6; Fig. 47, A, B). Anemo- 
philous flowers are never conspicuous; they are usually 
diclinous, and the male flowers produce great quantities of 
pollen. 

301. Hntomophilous, or insect-loving flowers (Gr. en- 
tomos, insect), are pollinated by insects. These flowers are 
much more interesting and varied ; they use every device to 

Fic. 187.—Fls. of Sage (Salvia officinalis). 
flower. A, pistil ripe, ready for pollen. 

B, stamens ripe, bee entering 

allure insects. The bee, the moth, and the butterfly are the 
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chief actors in this pretty courtship, though many humbler 
folk—the gnat, the ant, the fly—take part in it. 

302. Each flower has her own favorites: the Sage secretes honey to 
attract the bee; the Pinks and Morning-Glories deck themselves in 
gay colors to allure the butterfly ; the Evening Primrose unfolds and 
shines the livelong night, exhaling her sweets for the humming 
troubadour moth, who knows so well how to find the honey in that 
deep corolla-tube with his Jong proboscis; the Orchids assume all 
forms and colors to entice visitors of every type. Entomophilous 
flowers include nearly the whole of the higher phanerogams. Their 
stigmas (Figs. 172, 187) are broader and more solid than those of the 
anemophile; their pollen-grains (Fig. 4) are more viscid, and vari- 
ously carved, grooved, and appendaged, that they may the more readily 
cling to the insect which bears them. It is no unusual thing to see a 

bee carrying on his legs the pollinia 
of the Orchis or Milkweed (Figs. 
171, 172) like a pair of saddle-bags. 
The Poppy secretes no honey ; it is 
evisited for the sake of its pollen, 
which makes Bee-bread; its broad 
sessile stigma (Fig. 197, E) affords a 
fine foothold for operations. 

308. Sensitive Motion.—At the 
time for pollination and fertilization 
the temperature of the stamens and 
pistils rises, and they become highly 
sensitive, sometimes exhibiting 
spontaneous motion, as in the pistils 
of the Mallow and the stamens of 
the Barberry. In the Dancing Or- 
chids the whole flower engages in 
this motion. The labellum is very 
lightly poised, and furnished with 
fascicles arhae? of fine hairs 
which catch the slightest breath of 

_ Fic. 188.—Rue (Ruta graveolens), with wind. This, added to the inereased 
insects: floral temperature,—and why not to 
the sportive spirit which infects all other young lovers ?—gives them 
the grotesque contortions which are so curious and amusing. The 
Artillery Plant oe) gets its common name from the behavior of 
the stamens. The flowers are diclinous; the male has 4 stamens in a 
4-parted calyx which covers them. When ripe, the least moisture 
causes the stamens to spring outward and elastically project their 
pollen to the distance of a foot. This act is accompanied with repeated 
audible explosions, and the pollen being very fine and smoke-like, the 
process resembles mimic artillery. The same thing occurs in the male 
flowers of the Paper Mulberry (Broussonetia), which is in the same 
Order. The stamens of the Rue (Fig. 188), which bears monoclinous 
flowers, lie outspread at right angles to the pistil, and ripen in suc- 
cession. The first ripe stamen rises, bends over the pistil (against 
which its filament presses), opens its anthers, and sheds its pollen; it 
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then falls back, to be followed by the others, each in turn. The 
flowers are usually proterandrous; but the bee, fly, or other insect 
visiting them receives the pollen and bears it off; whilst, after the 
pistil ripens, other insects bring pollen from some distant flower. 

304. Fertilization has already been described (15, 20), 
and also the embryo resulting from it (21). This subject 
alone would fill volumes; in this elementary book we can 
but glance at its phenomena. 

LESSON XXXVI. 

: THE SEED. 

805. Seed. 306. Radicle, its direction. 3807, 808. Embryo, its 
position. 309. Size of radicle and caulicle. 310-312. Cotyledons. 
313. Plumule. 314. Perisperm. 3815. Exalbuminous seeds. 316, 
317. Seed-coats. 3818. Micropyle. 819. Chalaza. 320. Raphe. 321. 
Funiculus. 322. Hilum. 38238. Seeds dissected. ; 

305. The Seed consists of the ovule and embryo. The 
base of the seed is the hilum (Fig. 189); its apex is the 
opposite point; its axis is the straight or curved line be- 
tween. The base of the embryo is the radicle; its apex is 
the extremity of the cotyledons ; its axis is the straight or 
curved line between. The position of the seed in the 
ovary (pericarp) is determined by the radicle, which 
almost invariably points to the micropyle, and usually lies 
close to this opening (Fig. 189, A). On account of the 
constancy of this character, 

306. The Direction of the Radicle holds the fifth place in 
the values (31). It is 

I. Superior when it points to the apex of the ovary, whether the 
ovule be orthotropous (Fig. 189, A) or anatropous (Fig. 180, E); 

IT. Inferior when it points to the base of the ovary, as in the 
Pretty-by-night (Fig. 189, B) ; ? . 

UT. Centripetal when it points to the central axis, as in the Lily and 
Pea (Fig. 5, 4, 6) ; 

12 
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IV. Centrifugal when it points to the circumference, as in the 
Violet (Fig. 204) and Fly-trap (Fig. 179, D); 

V. Vague, Excentric, when it has no definite direction, as in the 
Primrose (Fig. 189, D). 

Fig. 189.—A, vert, sec. of fr. of Dock (Rumex). B, do. of fr. of Pretty-by- 
night (Mirabilis jalapa). C, do. of sd. of Cistus symphitifolius. D, do. of sd. 
of Primrose (Primula elatior): e, embryo; h, hilum; t, tegmen and testa; 
p, perisperm. 

807. The position of the embryo in regard to the Seed.—The three 
typical positions of the ovule being known, we have the following 
positions for the embryo: I. Ovule orthotropous, embryo antitropous ; 
that is, the radicle and micropyle turned from the hilum (Fig. 189, A) ; 
1L. Ovule anatropous, embryo homotropous; that is, the radicle and 
micropyle turned towards the hilum (Fig. 193, B); III. Ovule cam- 
pylotropous, embryo amphitropous, or bent (Fig. 189, B). IV. The 
embryo is heterotropous when, from the unequal growth of the seed- 
coats, neither extremity corresponds to the hilum, and the radicle no 
longer points to the micropyle. This unusual form is found in the 
Primrose (Fig. 189, D), in which the axis of the embryo is parallel to 
the plane of the hilum; and in the Grasses (Fig. 6, A), in which it is 
oblique. The radicle is in these cases termed excentric. 

308, The embryo is azile when its axis corresponds with 
the axis of the seed, 
whether it be straight 
(Fig. 189, A) or curved 
(Fig. 189, C); it is peri- 
pheric when it follows the 
periphery (circumference), 
as in the Pretty-by-night 
(Fig. 189, B); it is trans- 
verse when at right angles 
with the axis (Fig. 189, Fic. 190 —A, emb. of Pondweed (Potamogeton 

perfoliatus); 1, radicle; ¢, caulicle; ¢, cotyle- D). 
don; g, plumule. B, emb. of South American 
Butternut (Caryocar butyrosum, Pekea butyrosa). + 
C, emb. of Dodder (Cuscuta Epilinum). 309. The Radicle and 

Caulicle are usually small. 
Very often, however, the caulicle is conspicuous. In the Pines (Fig. 
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47) it is elongated. In the Pondweed (Fig. 190, A) it is large, club- 
shaped, and called a Macropod (Gr. big foot), In the South American 
Butternut (Fig. 190, B) the large caulicle and radicle form almost the 

Se B 

{(0- [Spr *> 
Fig. 191.—A, emb. of Woad (Isatis tinctoria). B, emb. of Wall-flower 

(Cheiranthus Cheiri). C, emb. of Cabbage (Brassica sativa). D, emb. of 
Bunias orientalis. E, emb. of Terminalia Catappa. 

entire embryo. In the Dodder (Fig. 190, C) the cotyledons are 
entirely suppressed and the embryo consists of a cord-like caulicle and 
radicle, coiled in scant perisperm. It is uncoiled and removed from 
the perisperm in the figure; the plumule is at its smaller extremity. 
The Dodder is a leafless parasite (Fig. 93), and is well prefigured in its 
embryo. The Snake-nut gets its botanical name Ophiocaryon (Gr. 
ophis, snake) from its large, spirally-twisted caulicle. 

810. The Cotyledons, being leaves, are subject to leaf-law: they 
take as varied forms and 
habits and are described 
in the same terms. In 
the Mustard Family we 
find all the types of Ver- 
nation: the Cotyledons 
are open (Fig. 191, A, 
B), folded (C), and 
rolled (D). In the 
Calycanthus (Fig. 175, 

and the Terminalia 
(Fig. 191, E) they are 
convolute; in the Cuab- 
bage (C) conduplicate ; 
in the Bunias (D) cir- 
cinate. 

81l. In Crucifere the 
cotyledons invariably 
have one or another of 
the following positions, 
the ovule being always 
campylotropous or semi- 
anatropous: I. They 
are accumbent when 
they bend at base so as to touch the caulicle (radicle of old botanists) 
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by only one of their united edges (Fig. 191, B); II. Conduplicate 
when they bend at base so as to clas 
the caulicle by both of their unite 
edges (Fig. 191, C); III. Incum- 
bent when they bend at base so 
that their midribs are in the same 
plane with the caulicle; the coty- 
ledons may be straight (Fig. 191, 
A) or coiled (Fig. 188, D). 

312. Fleshy Cotyledons characterize 
Me & most of our nuts. Sometimes the 

Sei eee ee two cotyledons are consolidated into 
sure (with a circular tidy, throngh Oe, as In the Horse-chestnut (Fig. 
which the small excentric embryo will 192); they are then called Confer- 
Die ah a ee See ruminate (Li. conferro, I bring to- 
reer as BP move)’ gether; rumen, teat, dug, paunch) ; 
the cotyledon being compared to the dugs of an animal, or to the 
stomach in which the food is stored. 

313. The Plumule is governed by the laws of both stem 
and leaf, and is equally instructive and interesting. 

314. The Perisperm is very different in different plants. 

It is farinaceous (floury) in the grains; corneous (horny) in the 
Coffee, ete. The Ivory-nut (Fig. 198, A) gets its English name from 
the appearance and quality of its perisperm; and it is used for the 
same purposes as ivory. The perisperm of the Cocoa-nut is the white 
meat, which is fibrous, hollow, with milk in its cavity, the milk being 
a part of the perisperm. In the Papaw and Custard-Apple (Fig. 193, 
B) the perisperm is ruminated; that is, the testa projects into it, 
making folds like those in the double stomach of an animal that 
ruminates (chews the cud). The Nutmeg (Fig. 196) is also rumi- 
nated, from the foldings of the tegmen. he perisperm performs 
the same office in all seeds; no matter how firm its texture, it 
softens when the embryo is ready to sprout; the greater part of it 
is changed into sugar, starch, and other substances to feed the grow- 
ing plant. Seeds with perisperm are termed Albuminous, because 
formerly the perisperm was called Albumen on account of its position, 
which resembles that of the albumen (white) of an egg. But it is 
not at all albuminous in structure, and the term is now discarded. 

315. Exalbuminous seeds have no perisperm. Here the 
nutriment is stored in the cotyledons (Almond, Walnut, 
Cream-nut, Yonquapéne) or the caulicle (South American 
Butternut, Dodder). 

316. The Seed-Coats are as varied as the other parts of 
the plant. 

317. In the Gymnosperms (except Gnetacez) there is 
but one seed-coat, and this becomes thick, fruity, and_ 
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edible. In Angiosperms there are usually two seed-coats ; 
but the Mistletoe (Fig. 65, C) has 7} 
none at all, and the seed is a simple Le ae 
nucleus from which the embryo pro- — 
trudes. The Filbert and Walnut 
have but one coat, which is thin and 
fine. Two-coated seeds are the rule, 
however, in the Angiosperms. The 
tegmen is sometimes united to the 
testa so that it is indistinguishable ; 
but it is usually free, and often ele- 
gantly developed. In the Cotton iy i094 seod of Cotton 
(Fig. 194) the testa is dark (green or (Gossypium herbacewm): testa 
black), firm in texture, and append- tum, ii cosavedl siti locas 
aged with the long, white, silky hairs ° 17s “ite bas: 
which furnish the staple of commerce. In the Milkweed it 
is alate, or winged all around (Fig. 195, A). The testa of 
the Cream-nut is flint-like in hardness, imitating a pericarp, 
and thus giving the name nut to the seed; whereas the 
true nut is the great Monkey-pot, or Cannon-ball, in which 
these seeds (from 18 to 24 in number) are enclosed. The 
testa of the Magnolia is fleshy and red, imitating a berry 
(Fig. 133, B); in the Pancratium it imitates a bulb or 
corm. 

Fie. 195.—A, sd. of Milkweed (Asclepias incarnata). B, vert. sec. of sd. of 
Wild Ginger (Asarum canadense). C, vert. sec. of cell and sd. of Castor-oil 
(Ricinus communis): c, arillode; f, funiculus; 7, raphe; ch, chalaza; p, peri- 
sperm surrounding the large embryo, of which the radicle and 1 broad cotyle- 
don are seen. D, vert. sec. of ovary of Armeria vulgaris. E, sd. of Common 
Bean (Fuba sativa): a, hilum; b, micropyle. 

818. The Micropyle is visible in the Pea and Bean, in which it 
persists as a small hole (Fig. 195, E, 6). Often it is closed, and vari- 
ously enlarged and transformed. In the Milkweed it is Comose,— 
furnished with a coma, or tuft of long, soft hairs (Fig. 195, A). In 

12* 
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the Castor-Oil it is a thick, fleshy disk (Fig. 195, C); in the Polygala 
it is three-lobed and fleshy. In the Spindle-tree it becomes a free, 
succulent bag around the seed; in the Nutmeg (Fig. 196) it becomes 
the free, fleshy, honeycombed, and laciniate envelope known as mace. 

These forms are called 
Arillodes, or false anils. 

319. The Chalaza is 
often appendaged. In the 
Willow-herb (Fig. 75, 3) 
it is comose (like the mi- 
cropyle of the Milkweed), 
and is called a Strophiole 
(L. strophiolum, garland). 
In the Aristolochia it 1s 
fleshy, and called a Car- 
uncle (L. earunculus, small 
bit of flesh). 

820. The Raphe is often 
invisible externally; but 
in the Wild Ginger (Fig. 
195, B) it is prominent, 
and also in the Heart’s- 
ease and Celandine, form- 
ing a crest on the side of 
the seed. These enlarge- 
ments are called Strophi- 
oles, or Caruncles. 

$21. The Funiculus is usually short exteriorly, or wanting. In 
the Plumbago Order it is finely developed. Here (Big. 195, D) the 
ovary is one-celled ; its single ovule is anatropous and suspended from 
along funiculus fixed at the base of the cell. The funiculus is often 
appendaged with accessory (helping) organs called’ Arils. In the 

ew the aril is the red succulent cup which envelops the naked sced. 
In the Willow it is comose, completely hiding the seed. In the 
Prickly Pear it at first consists of two boat-shaped expansions spring- 
ing laterally from the funiculus; the ovule is developed within 
these; they afterwards harden into an accessory envelope, which he- 
comes a sort of stone covered with pulp. In the White Water-lily 
(Nympheza) it is a free, transparent bag, nearly closed, prolonged 
beyond the enveloped seed; in the Passion-flower it is similar, but 
fleshy and with a large opening. 

322, The Hilum, or Eye, is sometimes hardly discernible, as in 
the Canna; but frequently it is conspicuous, as in the Pea Family. 

Fig. 196.—Nutmeg (Myristica moschata). 

323. Seeds are easily dissected, as a rule; no implements 
are needed for this purpose except a careful eye, patient 
fingers, and a needle, pin, or pocket-knife. The study 
_of their parts is the most important as well as the most 
interesting branch of botanical science. 
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LESSON XXVII. 

THE FRUIT—DEHISCENT FRUITS: PODS. 

324-326. Fruits defined. 327. Pod. 328, Legume. 329. Loment. 
830. Follicle. 331. Boll, or Capsule. 332, Pyxis, Pyxidium. 338. 
Silique. 3834. Silicle. 335-341. Dehiscence. 

324. The Fruit is the ripened spore (Cryptogamia), seed 
(Gymnosperms), or ovary (Angiosperms), with all other 
parts of the flower adherent to it. Fruits are: J. Dry when 
the pericarp has no pulp: Pea-pod ; I. Fleshy when it has 
pulp: Melon, Peach; JI. Dehiscent when it opens: Pea- 
pod; IV. Indehiscent when it remains closed: Melon, 
Peach. 

825. A Simple Fruit is the product of a single flower: 
Pea, Peach. A Multiple Fruit is the product of an inflores- 
cence: Mulberry, Pine-apple. 

826. Simple Fruits are classed as: I. Pods, usually de- 
: hiscent; II. Nuts, Drupes, Berries, 

usually indehiscent. 

Fig. 197.—A, legume of Pea (Pisum sut.vum): sd, dorsal suture; su, ventral 
suture; u, u, valves. B, loment of Hedysarum coronarium, dehiscence first cir- 
cumscissile ; C, then valvular and sutural. D, pyxidium of Hyoscyamus niger. 
E, hen of Poppy (Paparer Rheas). F, boll of Corn Cockle (Agrostemma 
Githago). 

DEHISCENT Fruits: Pops. 

827. A Pod is a dry dehiscent pericarp, one- or many-celled, one- or 
many-seeded. Pods are thus classed : 
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328, A Legume (the true pod or 
cod) is the fruit of a monocarpous 
ovary, usually many-seeded and 
opening by both sutures: Pea (Fig. 
197, A). 

Exceptions: The cod of the So- 
phora is indehiscent; the cod of the 
Tonka Bean (Fig. 198) is indehis- 
cent, l-seeded, and fleshy, imita- 
ting a drupe. The cods of the Bush 
Clover (Lespedeza) are similar, but 
dry, imitating akaines. 

329. A Loment is a legume or 
cod with false dissepiments or con- 

Fig. 198.—Tonka Bean (Dipteryx 
odorata); fl., pod, calyx. 

strictions, called joints, 
which divide it into 1- 
seeded closed cells (Fig. 
197, B); the cells first sepa- 
rate transversely, and then 
open by both sutures (C), 
like the legume. 

330, A Fol- 
licle is the 
fruit of anf 
apocarpous ff 
ovary, and 
opens by one 
suture only, 

as in the Col- Fic. 199.—a, Arnotto (Bixa Orellana) ; b, boll; ¢, 
umbine (Fig. seeds. 

9, 4), the Dogbanes (Fig. 145), 
and the Milkweeds, in which 
the follicles open by the ven- 
tral suture; and the Magnolia 
(Fig. 183, B), in which they 
open by the dorsal suture. 

881. A Boll, or Capsule, is the 
fruit of a syncarpous ovary: 
it may retain all its cells, 
like the Cotton (Fig. 10) and 

bes ‘ Narcissus (Fig. 202); or be 
Vie. 200.—A, silique of Wall-flower (Cheiran- 1-celled, like the Corn Cockle 

thus Cheiri). B, silicle of Erophila; X. C, do. 4 4 
of Shepherd's-Purse (Capsella Bursa-pastoris); X. (Fig. 197, F) and Brazil-nut 
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(Fig. 201), which have 
central placentation, and 
the Arnotto (Fig. 199) 
and the Violet (Fig. 204, 
E), which have parietal 
placentation. 

332. A Pyxis or Pyxid- 
tum (Gr. pyxis, pyxido, 
box) is a capsule which 
opens by circumscissile 
dehiscence, the upper 
part lifting like a lid (L. 
operculum), as in the 
Henbane (Fig. 197, D), 
the Monkey-pot (Fig. 
156), and the Plantain. 

833. A Silique is a 
long, slender capsule, 2- 
valved, with parietal pla- 
cent, and opening.from 
bottom to top. It is 1- 
celled in the Celandine; in 
Crucifere it is 2-celled by 
a false septum (Fig. 200, 
A), called a Replum (L. 

~§ 

Fie. 202—A, boll of Nar- - 
etssus Tazzetta. B, diagram of 
same, 
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Fig. 201.—a, boll of Brazil-nut (Bertholletia excelsa), 
with large pore at top; b, same, sawed in half, show- 
ing sds. and central columnar placenta; c, a seed the 
so-called nut; d, same, cut transversely, showing the 
thick tegmen and testa and the creamy embryo or 
kernel; e, embryo removed; f, placenta removed; g, 
leaf. 

door-case); in both cases the seed-bearing 
placentz persist. 

334, A Silicle is a short, broad silique. 
Its valves are parallel to the broad replum, 
as in the Satin-Flower and the Erophila 

Fic, 203.—A, boll of Castor-Oil Plant (Ricinus communis) ; 3 cocci, with a columella, 
or gynobase, 
2-celled. 

B, diagram of same. C, boll of Foxglove (Digitalis purpurea); 

(Fig. 200, B), or keeled ayd pouch-like, with a narrow replum, as in 
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the Shepherd’s-Purse (Fig. 200, C), which gets its name from its 
resemblance to a Scotch shepherd’s sporran. 

835. Dehiscence is Circumscissile, Porous, and Valvular. 
836. Circumscissile dehiscence gives us the first opening of the 

loment (Fig. 197, B). It gives us the pyxidium: here the ovary may 
~be free (Fig. 197, Dy with its upper part cut off asa lid; or adherent 
(Fig. ence In the Monkey-pot the ovary is more than half adherent 
to the calyx, forming the pot; its upper part has an epigynous disk 
which forms the lid. Porous dehiscence is effected by pores or small 
openings at the top of the boll, which otherwise remains closed. In 
the Poppy (Fig. 197, E) the pores are just beneath the broad, sessile, 
persistent stigma. In the Brazil-nut (Fig. 201, a) the large sessile 
stigma falls off, leaving a pore, through which the germinating seeds 
send their first roots; but for this the boll would be indehiscent and 
classed as a nut. 

337. Valvular dehiscence is always vertical; it is the most com- 
mon mode. It has four expressions: Loculicidal, Septicidal, Septif- 
ragal, and Sutural. 

Fic. 204.—A, diagram of Pharbitis hispida. B, boll of same, trans. sec. C, dissepi- 
ments and seed. D, diagram of Heart’'s-ease (Viola tricolor). HE, boll of same. 

388. Loculicidal (L. loculus, cell; ecedo, I cut). Here each carpel 
opens at the dorsal suture, thus cutting into the cell; asin the Nar- 
cissus (Fig. 202), the Lily, the Okra, and Cotton. 

339. Septicidal (L. septum, partition). Here the dissepiments sepa- 
rate (are cut apart, as it were), leaving each carpel or cell closed. 
Each cell then opens either by the dorsal suture, as in the Castor-Oil 
Plant (Fig. 203, A), or by the ventral suture, as in the Foxglove 
(Fig. 208, C). 

840. Septifragal (L. frango, I break). This is a modification either 
of the loculicidal or of the septicidal mode. Here the valves break 
away from the partitions. Jussieu compares this mode to the rents 
which sometimes occur in our garments; the seam does not rip, but 
the cloth tears away on each side of the seam. The Morning-Glories 
(Fig. 204, A, B, C) show the septifragal modification of the septicidal 
mode; the Violets (Fig. 204, D, E) show the septifragal modification 
of the loculicidal mode. 

841, Sutural (dehiscence by the sutures) is the common mode, and 
usually occurs at the ventral suture, as in the Pea (Fig. 5, 6). 

s 
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LESSON XXVIII. 

INDEHISCENT FRUITS: NUTS, DRUPES, BERRIES. 

342-349. Nuts. 850. Brazil-nut. 351. Drupes. 352-355. Berries. 
356. Apocarpous Berries. 357. Anthocarpous Fruits. 858. Multiple 
Fruits. 359. Artichoke, Strobilum. 

342. Nuts.—A Nut is a dry, indehiscent pericarp, usu- 
ally 1-celled and 1-seeded. Nuts are classed as follows : 

343. The Akaine (85) and 
the Caryopsis (82), already 
described. The apocarpous 
nutlets of the Rose, Straw- 
berry, and Buttercup are 
akaines. 

344, The Coccus (277) and 
the Cremocarp (278), de- 
scribed. 

345. The Cypsela (Gr. 
kupselis, cavity, box), an 
akaine with an adherent 
calyx-tube. It character- 
izes the Composite (Fig. 
142, b). 

846, The Glans or Gland 
(L. glans, glandis, name of 

Fig. 205.—Sycamore Maple (Acer Pseudo-Pla- 
tanus) ; samara and separate ff fl. 

the acorn and chestnut), the fruit of 
a syncarpous ovary, 2- to 6-celled, 
with 1 or 2 ovules in each cell, but 
which becomes 1-celled and 1-seeded 
at maturity, and which has an ad- 

3 herent calyx. The Acorn, Chestnut, 
it. Doe Dane ses of ae Beach ond Bilbert.aré-examples, 
Sera ERA 347, The Regma, described (277). 

348. The Samara, the winged fruit of a free syncarpous ovary, 
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which becomes 1-celled and 1-seeded at maturity. In the Maple 
(Fig. 205) each fruit has two samare united at 
base. In the Ash there is but one to each flower; 
its long wing gives it the name languette (little 
tongue, Fr.). In the Ailanthus and the Elm the 

“ samara is winged all around. 
849, The Utricle, an akaine with an inflated 

pericarp, as in the Pigweed. 
350. The Brazil-nut (Fig. 201) is usually classed 

as a nut; but it is many-seeded and has a large 
pore at top. 

Fie. 207.—Trans. sec. 

Frosty (re 351. Drupes.—The drupe (Gr. druppa, 
an over-ripe olive) is a fruit with an outer 

pericarp (called Epicarp, or Exocarp) and an inner peri- 
carp, or stone (called Endocarp, or 
Putamen). It may be monocar- 
pous (Peach) or syncarpous (Olive) ; 
free, as in these, or with adherent 
calyx, as in the 
Walnut. It 
usually becomes 
1-celled and 1- 
seeded at ma- 
turity. When 

4 the =P Hare = Fie. 209.— Carved Cala 
Fro. 208.—Vert. sec. of Pome- fleshy, as in the bashes (fruit of Crescentia 

granate (Punica granatum). Pe a ch (Fig. Cujete). 

206), it is called Sarcocarp (Gr. sarz, flesh). The Cocoa- 
nut is a drupe with a 
fibrous epicarp. 

_ 852. Berries. — The 
Berry is an indehis- 
cent fleshy fruit (rarely 
dehiscent, rarely dry) 
from an ovary usually 
with parietal placenta- 
tion, and containing 

# one or many ligneous 
J or bony seeds; as in 

the Gooseberry (Fig. 
Fra. 210.—Quince (Cydonia vulgaris); fr. whole 207), which is from an 
ee adherent ovary, and 



INDEHISCENT FRUITS. 145 

the Ege-plant (Fig. 158), which 
is from a free ovary. 

The Red Pepper is a dry, inflated 
berry; the Nutmeg (Fig. 196) is a 

Fic. 212.—Pine-apple (Ananassa Fig. 211.—Dog-rose (Rosa canina) : sativa) 
d, hip cut open; b, separate akaine. 

fleshy, dehiscent, one-seeded berry. The Pomegranate (Fig. 208) is a 
dry berry, from an adherent ovary, with two sets of cells; the lower 
set has three cells with central placentation; the upper set five to 
seven cells with parietal placentation; the cells many-seeded; the 
seeds baccate, or berry-like, with a succulent testa. 

353, The Hesperidium is the fleshy berry which characterizes the 
Orange, Lemon, Citron, ete. (Fig. 127). It is so called because it is 
believed that these fruits are the fabled golden apples of the Hes- 
perides. ; 

354, The Pepo (Gr. pepon, soft, mellow) is a berry with a succu- 
lent interior and fleshy rind, as in the Melon and Cucumber, or with 
a fibrous interior and woody rind, as in the Gourd. It characterizes 
the Melon Family. The Calabash (Fig. 2U9).is a fleshy berry with a 
hard, gourd-like rind; it is the fruit of a tree about the size of the 
Apple-tree; the hard shell of the fruit, a foot in diameter, is used 
for various utensils, and often beautifully carved, by the natives of 
tropical America. 

355. The Pome (Li. pomum, apple, ete.) is a fleshy berry with from 
2 to 5 horny cells, each cell with 2 or more seeds, as in the Quince 
(Fig. 210), the Apple, etc. The edible part is the adherent calyx, 
which becomes fleshy in ripening; the core is the true pericarp. 
The Haw is a small pome with 1 to 5 bony, 1-seeded cells, resem- 
bling akaines, and called pyrenes (L. pyren, stone); it gives name to 
the Hawthorns. The Hip is a hollow pome with many separate 
akaines on the torus which lines its fleshy calyx-tube; it belongs to 
the Rose (Fig. 211). 

856. Apocarpous berries.—The Strawberry has w fleshy torus, with 
separate akaines fixed on its surface. The Raspberry consists of many 
fleshy drupelets (little drupes) lightly cohering together, but separable 

@ k 13 
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from the dry, conical torus. The Blackberry has its drupelets and 
torus united, and both edible. 

357. Anthocarpous fruits.—A part of the flower not 
adherent to the ovary 
sometimes assists in 
forming the fruit. In 
the Wintergreen 
(Gaultheria) the calyx 
becomes accrescent 
and berry-like. The 
same thing occurs in 
the Oleasters (Eleag- 

’ nacege), which furnish 
the Buffalo - berry, 
Silverberry, and Sea- 
Buckthorn. Such 
single fruits are 
termed anthocarpous, 
or flower-fruited. 

Fig. 213.—Breadfruit (Artocarpus inetsa); with 2 We are thus led to 
heads of 9 fis. and 1 cathin of 3 fis. 358. Multiple fruits, 

which are the product of an inflorescence. They include 
the galbule (Fig. 45) and 
pine-cone (Fig. 46); the 
Pine-apple (Fig. 212), 
which in its wild state 
runs up to a spike of 
flowers, producing seeds; 
the Fig (Fig. 140), which 
is called Syconus; the 
Bois d’Are, and the Bread- 
fruit (Fig. 213). 

The Breadfruit often weighs 
50 pounds, and is a foot in 
diameter. It is prepured in 
more than a dozen ways for 

a food, and is the chief suste- 
Pe a 214.—Hd. of Articioke (Cynara Scoly- jy onceof the natives of the South 

Sea Islands and Southern Asia, 
where it is indigenous. The fruit is a head of female (fertile) flowers. 
The Mulberry is the same, except that here the flowers are in a raceme. 
It is called Sovosis in old botanies, from the Gr. soros, a heap; but this 



INDEHISCENT FRUITS. 147 

word is in universal use as the name of the spore-case (Sorus) of the 
Ferns, and is no longer applied elsewhere. 

359. The Artichoke (Fig. 214) is the true Strobilus (L. artichoke) 
of the ancients; the term, changed to strobilum, is now applied to the 
pine-cone and the fruit of the Hop. The Artichoke fruit consists of 
the fleshy scales of the involucre and the receptacle. The florets 
themselves are dangerously inedible, on account of their bristles ; they 
form what is vulgarly called the “‘ choke.” 
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PART THIRD.—PHYTOTOMY, OR PLANT 

ANATOMY. 

LESSON XXIX. 

CELLS—FIBRES—VESSELS. 

360. Tissues. 3861. Osmose, 862. Spaces. 363. Cell-shapes; 364. 
Cell-sizes; 865. Cell-markings. 866. Cellular tissue. 367. Fibrous 
tissue. 3868. Vascular tissue. 369. Laticiferous Vessels. 370. Tissue- 
Systems. 

360. Tissues.—All plants are essentially the same in 
material structure; the cells, however, vary in size, shape, 
texture, and arrangement. The first cells of a phanerogam 
(Fig. 215, B) are identical with the Red Snow (Fig. 11); 
but the Red Snow never rises above the condition of a 
single cell; whereas the higher plants multiply their cells 
indefinitely and combine them into tissues, which are called 
Cellular, Fibrous, and Vascular. 

361. Osmose.—All cell-walls are closed in living tissues; there is 
no opening from one cell to another ; yet the sap and all the juices of 
the plant flow through them under the law called Osmose (Gr-). This 
is the mutual attraction of two fluids of different densities, by which 
each oat through a separating membrane until both acquire the 
same density. 

362. The Spaces between the cells, when small and irregular, are 
called Intercellular Spaces (Fig. 215, A). When large, they are called 
Intercellular Passages ; also Lacunes, from the Gr. lakos, a hollow; 
L. lacus, a lake (Fig. 215, D). Their chief function is air-circulation ; 
they communicate with the outer air through the pores of the bark 
and the leaves. 
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868. Cell-Shapes are various; each plant being always true to its 
own types. In the Elder and Water Crowfoot (Fig. 215, A, D) 

the cells are dodecahedral—12-sided ; in the Beet 
(B) they are hexagonal ; in the Bean (C) they are 
ramose (branching) and stellate (star-shaped). 
The cotton of the Cotton-seed (Fig. rey ? 

Fig. 215.—Cells: A, Elder pith (Sembucus nigra), B, young cells of Beet (Betu 
vulgaris): n,n, n, nuclei.* C, Bean (Phaseolus vulgaris). D, Water Crowfovt (Ranun- 
culus aquatilis). 

which gives us the most important staple of commerce, consists of 
long, tubular hairs, each hair a single cell, which becomes flattened 
and twisted as it ripens, and thus adapted for spinning. 

864. Cell-sizes vary also. The usual size is 3, to $5 of an inch 
in diameter. The Elder cell is y4, of an inch; that of the Cork 
only zg55 Of an inch. : . 

865. Cell-markings.—The young cell at first has a wall of even 
thickness. As it grows, it deposits an inner layer, which, however, 
is interrupted, leaving thin places, called dots; through these the 
fluids pass from cel] to cell; the dot in one cell being complementary 
to the dot in the cell adjoining. Different deposits give different 

markings; so that we have Dotted, or Punctate, 
cells in the Elder (Fig. 217, A); Rayed and Reticu- 
late cells in the Mistletoe (B) ; Annular cells in the 

Fig. 217.—Cells: A, Elder pith (Sambucus nigra). B, 
C, Mistletoe (Viscum album). D, Orchia Morio. 

same (C); Spiral cells in the Orchids (D). In 
er ae eer the Conifers (Fig. 218) the thin places are cir- 

cation: seed (Gossypium CUlar and surrounded by a double ring; they are 
herbaceum); X30 di- Called Pits; and these are Pitted cells. 
HERTS 5 eee soe 

ingremoved. Thefine 866, Cellular Tissue forms the pith of 
seed inthe cut is im, all young stems; the green pulp of leaves ; 
eee Meare the flesh of fruits; the fibrils of roots; 

, the tender parts in all new growths. It is 
here called Parenchyma (Gr. parenchio, I pour in beside), 

13* 
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on account of its protoplasmic fluids. Thallogens consist 
a almost entirely of cellular tissue; it 

abounds in Acrogens and in the lower 
Gymnogens (Cycas, ete.). It is promi- 
nent in the higher Gymnogens (Pines, 
etc.) and in the Endogens. In Exogens 
it is confined to the pith, bark, leaves, 
and tender growing parts. 

367. Fibrous Tissue (Prosenchyma) 
forms the woody parts of plants. It is 
at first cellular; but the cells soon 
thicken by internal layers, and lengthen 
into firm, slender tubes with tapering 
ends, which usually overlap, making the 

atte wood tough and strong (Figs. 218, 219). 
Fic. 218.— ous When the cells are thick and compact 

money pleted Kells the wood is hard, as in the Oak, 
Hickory, etc. When they aie thin and loosely | 
arranged the wood is light, as in the Linden or- 
Lime. When they cross one another variously | |2| |. 
the wood is difficult to split, as in the Sweet-Gum Ae 
(Liquidambar). ie ie 

368. Vascular Tissue (Li. vasculum, a little ||? 
vessel) consists of large wood-cells, either single | | °{|.}- 
or placed end to end, forming Vessels, which are |‘/*|\|:|* 
also called Ducts. They make the wood po- | |: 
rous. They are variously combined, and their 
markings by the internal deposit (which often | _|° 
takes the form of a thread, and is always with- | 
out tube or channel) are the same as those of 
the cell. 

In the Melon we see various marks made by this 
thread: (1) Annular (Fig. 220, B); (2) Dotted (Porous, 
Punctate), making what are called Sieve-ducts (Fig. 220, 
D); here the duct consists of several superimposed cells, 
making it moniliform ; (8) Spiral (Fig. 220, A), in which 
two threads wind along the inner surface of the thin cell- tee 2 
wall. The Banana (in whose Order they abound) has tissue of 
twenty threads, forming a ribbon, which unroll alto- Traveller's - 
gether, Se ducts are called Trachee (L. trachea, Pee 
windpipe). 
Tho Te (Fig. 220, C) has its threads parallel on the sides of the 
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vessel, like the rounds of a ladder; this vessel is called Scalari- 
form (L. scala, ladder). 

369. Lati- 
ciferous Ves- 
sels, or Duets 
(L. latex, la- 
ticis, any kind 
of juice), are 
formed by 
lacunes (362). 
At first they 
are mere ca- 
nals or pas- 
sages between 
the cells (Fig. 
215, A, C). 
Their office is 
the carrying 

Fig. 220.--A, spiral vessel of Melon (Cucumis Melo). B, an- 
of the special nular vessel of do. D, moniliform eieve-duct of do, (dotted, 

porous, punctate). ©, scalariform vessel of Fern (Pleris aqui- secretion of . fing), 
the plant,— 
turpentine in the Pine, milk in the Milkweed, etc.; 

Fig. 221.—A, section of young 
Celandine (Chelidonium majux) ; 
showing the laticiferous canal 
1, B, same, older; canal formed 
into a branching duct and de- 
tached from the plant. 

after a little, however, the secretion 
often deposits a thin layer, which 
forms a wall, and the canal simu- 
lates a true vessel, or duct, which 
may be detached (Fig. 221, B). 

870. Tissue-Systems.—Sachs proposes 
to systematize tissues as follows: 

1. Fundamental, consisting of the un- 
modified tissues found in all except the 
lowest plants ; 

2. Epidermal, consisting of boundary- 
cells (surface of root, stem, leaf), with 
their appendages (hair, stomata, etc.) ; 

3. Fibro-vascular, consisting of the 
thread-like masses abounding in the higher 
plants. 
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LESSON XXX. 

ROOT—STEM. 

871. Root. 872. The two cones. 3873-375. Root-growth. 376. 
The Stem: Acrogenous; 377. Endogenous;. 378. Exogenous. 379. 
Pith. 880. Wood-wedges; 381. Section. 382. Sap-wood, Heart- 
wood. 

371. The Root has the same structure as the stem to 
which it belongs, and usually imitates it. In Endogens 
the radicle dies early ; its place is supplied by adventitious 

roots -springing around the collum or often 
above it. In the Pines the radicle persists, 
forming a long tap-root. In the Oaks and 
other Exogens it persists also, but becomes 
solvent. The root has no trachez nor medul- 

Fro, 222— lary rays. ; ; 
xoang rat; = - 872, The higher plant consists of two op- 
(Acer campes- posed vegetative cones, one subterranean, the 
hua; abrite, other superterranean ; their point of union and 
x departure is the collum, which is usually a 
mere mathematical point, having position without dimen- 
sions: the root, therefore, is a subterranean leafless tree ; 
the stem a superterranean leafy one. It has been said that 
an exogenous tree, with all the needful conditions of cli- 
mate and soil, would exhibit the perfect model; its root, 
rootlets, and fibrils exactly corresponding to the trunk, 
branches, and leaves; with this marked difference, how- 
ever, that the root elongates only at the extremity of its 
branches, whereas the stem and its branches elongate 
throughout. 

373. The young root, in all plants, is at first purely cel- 
lular. It is furnished with fibrils (Fig. 222, f), which are 
prolongations of the outermost cells, and whose office is to 
increase the absorbing surface. They are fine, soft, thin- 
walled, without openings or pores. As the rodt grows, 
wood-cells and vessels appear, and in the higher plants 
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(exogens) these take the place of the pith, which rarely 
persists. The outermost cells harden into a skin, called 
Epidermis (Gr. outer skin), New cells are constantly 
formed at the extremity of the root; through these ab- 
sorption is chiefly carried on, though the epidermis absorbs 
also. The new cells are most active in spring and sum- 
mer, when the plant is growing. In winter, when the 
plant rests, they rest also; the fibrils die with the leaves, 
to be renewed with them again in the spring. The tips 
of the fibrils—called Spongioles—have no epidermis. 

374. The root grows by extension at its extremity only, thus pene- 
trating the soil sometimes to a great depth. Its growing force is tre- 
mendous. Rocks are often split asunder by the energy of its tiny 
cells; it blasts and undermines with a patient skill surpassing that of 
the most accomplished engineer. This little sapper and miner is pro- 
vided with an armor of thick, strong cells, called a Pileorhiza (Gr. 
root-cap), which it uses not only as a weapon of defence, but as a tool 
for excavations (Fig. 222, p). 

875. The long fibrous roots of the Blue-grass pierce through stiff 
clay to a depth of several feet, making this the most valuable of mea- 
dow-grasses, on account not only of its sweetness, but of its perennial 
habit. The winged seed of the Mahogany, falling among rocks, 
sprouts in some fissure and grows to such size and with 
such strength that the stone is rent as if by gunpowder. 
Thus anchored, and feeding almost literally upon air, 
the tiny plant in a few years becomes the magnificent 
and valuable tree. 

376. The Stem.—Acrogenous stems, as we know, are 
chiefly cellular; they have a few wood-bundles in a 
broken or sometimes in a continuous circle near the 
circumference (Fig. 42); in these woody tissues occur 
the scalariform ducts (Fig. 220, C). They are of little 
economic use to man, except in their fossil form of coal ; 
but as teachers they are of the highest value, showing 
the gradual development in the scale of organic life. 
Gymnogenous stems are partially exogenous (81). 

877. Endogenous stems (Fig. 61) are composed of cel- 
lular tissue interspersed with wood-bundles. The growth 
here, as in all other plants, is at first entirely cellular; 
wood-fibres, however, are soon developed (Fig. 223) ; 
they are formed in the leaf, and carried down, first in- 
ward and then outward across the older wood-bundles, Fie. 223.— 
which are thus pushed to the circumference, where they Stem of Iris 
make a hard and usually inseparable rind. This rind sertically, cue 
serves as bark, though it is really wood of the most i 
durable quality, as in the palm, bamboo, and cane. The central part 
sometimes remains cellular, forming a cylinder; but it is not strictly 
pith, because it has neither medullary sheath nor rays. As the stem 
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grows, the wood-bundles nearest this central tissue often cohere, and 
the central tissue disappears, making the 
stem hollow, as in the grasses. Some- 
times it persists at certain distances, 
making joints, or stories, as it were, to 
strengthen the walls of this aerial house, 
as in the cane and bamboo. 

378. Exogenous stems (Fig. 81) are dif- 
ferentiated into pith, wood, and bark; the 
pith (L. medulla, marrow) in the centre; 
the wood next outside the pith; the bark 
next outside the wood; the epidermis next 
outside the bark. Though cellular at first, 

Fic, 224.—Horizontal section it soon exhibits the order which character- 
ely Me, medulie orpithy Ro. izes it (Fig. 224). Fibro-vascular bundles 
medullary rays; T, trachee, or (wood) appear in regular wedges pointing 
Bbiral uoseelss sl ss towards the centre, which remains cellular 
the circumference are hairs of (Pith, M). Tbe spaces between the wood- 
the epidermis. wedges are the same as the pith; they are 

; the medullary rays (RM). The black 
inner portions of the wood-wedges are the trachex (T); they become 
the medullary sheath ; these trachéw, which are the spiral vessels (Fig. 
220, A), are usually found nowhere else in the plant. They are the 
first vascular tissue in the stem. The dark outer portions of the 
wedges are the fibrous tissue of the inner bark. As the stem grows, 
the wood-wedges enlarge, their trachez form a sheath around the pith, 

and the medul- 
lary rays con- 
tract into nar- 
rower lines, as 
in Fig. 81, but 
still keep up 
communication 
between the pith 
and the bark. 

C 

shea 
Fic, 225.—A, section of stem of Rice-paper-tree (Fatsta papyrifera): p, pith; 

central cavity loosely filled with large, round cells, of which 3 are seen; ¢, 
large central pith-cells; w, wood; b, bark; e, epidermis. B, same, pith sepa- 
rated from wood, showing a partial cavity in the centre (o) filled with large 
cells. C, aslice of the pith as it appears in the paper. 

379. The Pith in all growing parts is full of juices. As 
the parts mature, the pith is emptied ; it becomes dry and 
light, containing nothing but air, and is of no further use 
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to the plant. In many trees it is torn into shreds or ob- 
literated, making 
them hollow. In 
others it persists, as 
in the Rice- paper 
shrub of China (Fig. 
225); here it is 
white, abundant, 
firm, and durable. 
Its lovely cells are Fic. 226.—Radiant section of Maple wood (Acer cam- 

7 . 7 pestris), 1 year old, showing the medullary ray crossing 
Pp lain] y discernible the stem irom pith (m) to bark (6). 

in the paper, which 
is made by cutting the pith into very thin slices. In some 

Aralias, and in the Pretty-by-nights, 
there are a few wood-bundles in the pith ; 
but these are anomalous instances. 

380. The Wood-wedges are deposited 
in circles, usually one circle each year in 
cold climates ; so that we can tell the age 
of the felled tree by the number of its 

i | wood-circles. In warm climates two or 
Ne more circles are often de- 

Fic. 227.—Same, tan posited in a year ; and in 
ind bark removed? , Many garden vegetables 
ies teks vm, medul- —notably in the beet— 

y rays, 
many 

circles are formed in a 
few weeks in the root, 
which, as we know, has 
the same growth as the 
stem. In the tropics the 
circles are not so well de- 
fined, because the stems 
have no winter rest from 
continual growth. The 
wood of the tree-cactus 
forms a continuous stra- 
tum without rings, though the tree lives many years. In 
the Cycas the wood-rings are few; yet this is one of the 
most long-lived plants. 

DOOR! 

1) 
ie) 
‘s) 
ja) 
is) 
a) 
is) 
je) 
\s) 
{e) 
is} 
{a} 
io} 
iy 

Fia. 228,—Ebony (Diospyros Ebenum). 
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381, If we make a radiant section of the wood—that is, a vertical 
section in the same plane with the medullary ray—the ray will be 
fully displayed with its shining cells (Fig. 226). These form the 
Silver grain of Maple, Oak, etc. They are called muriform tissue (L. 
murus, wall), because they resemble bricks in a wall. If we makea 
tangential section (LL. tangens, touching)—that is, a vertical section 
which touches or nearly cuts across the rays—we shall see the wood as 
it is usually split or sawed (Fig. 227), showing the vertical wood-fibres, 
with glimpses of the rays. 

382. In the young stem all the wood-cells carry sap, and are there- 
fore called Sapwood, or Whitewood (L. alburnum), on account of the 
usual color. But after a few years the inner cells near the centre are 
thickened and hardened by solid deposits, and become Heartwood (L. 
duramen, hardening). These deposits are variously colored, giving to 
each stem its characteristic hue,—red to the mahogany, cedar, and 
cherry; green to the laburnum; brown to the locust and walnut; 
black to the rosewood and ebony (Fig. 228). The grain of the ebony 
is so fine that it is not discernible when the wood is polished. The 
Ebony family (which includes the Persimmon) furnishes many valu- 
able woods as well as fruits. 

LESSON XXXI. 

BARK—LEAF. 

383-389. Bark. 3890. Epidermis. 391-393. Leaf. 394. Respira- 
tion. 395. Cuticle. 

383. The Bark is separated from the wood—and at the 
same time kept in communication with it—by a thin semi- 
fluid tissue (Fig. 229, ca), called the Cambium Layer (L. 
cambio, I exchange). Of this cambium we shall learn 
more in the next Lesson. There are three kinds of bark 
(Fig. .229) : 

1. Liber, or inner bark (Gr. endophicum) ; 
2. Green, or middle bark (mesophlecum) ; 
3. Corte (Suber), or outer bark (epiphicum). 
384. Liber.—Liber-cells are of two kinds: 
1. Proper liber-cells, which consist of parenchyma (young 
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cellular tissue). They lie next the cambium, and are active 
in the work of circulation. They belong to the pith- 
system, : 

2. Fibrous cells, sometimes called Bast-cells, though bast 
is merely a German word meaning the same thing. They 
belong to the wood-system. In gymnogens, as we know 
(81), there is little difference between the wood and the 
bark, though the stem is exogenous in structure. In the 
fully-developed exogens, however, the liber is composed of 
fibres much longer, finer, and stronger than those of the 
wood; they are also of dazzling whiteness and extreme 
flexibility. 

The liber abounds in hemp and flax, furnishing the well-known 
staples. The liber of the linden, or lime-tree (sometimes called bass- 
wood, a cor- 
ruption of 
bast), is 
used to 
make Rus- 
sia matting. 
The lace- 
bark-tree of 
the West 
Indies (Fig. 
230) gets 
its names 
from its 
abundant \ 

an d exqui- Fig. 229,—Trausverse section of part of a trunk of Cork Oak (Quer- 
sitely fine cus Buber), 6 years old; showing 6 layers of wood and 6 layers of cork: 
liber, al- m, medulla, or pith; ms, medullary. sheath ; hw, heartwood ; nw, new 
read y wood, or sapwood; ca, cambium layer; 1, liber; g, green bark; co, 

: corky bark, in 6 layers, 1 for each year; sb, surface-bark, consisting of 
woven into broken cork-flakes. 
lace in the 
tree, which needs only to be removed and made up into shapes. It is 
more durable than lace, and more easily laundried. Our leatherwood 
(Direa) belongs to the same Order; its liber is made into thongs. 
These fibrous liber-cells are not essential to the life of the plant. In 
the beech-bark few fibrous cells are produced after the first year. In 
the linden and lace-bark they continue, increasing each year by a 
layer applied to the inner surface of the older liber. They grow 
longitudinally, like the wood. 

385. Green, or Middle, Bark (Fig. 229, g) is purely cel- 
lular, full of parenchyma, and abounding in chlorophyl. 
It does not increase after the first year, and is finally 
obliterated. 

14 
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386. Cortex (Cork), or Outer, Bark is purely cellular, 
consisting of empty cells, which 
are small, cubical, flattened, 
usually colorless, and always 
impervious to water. Ordi- 
narily, it increases for a few 
years only; but in the Cork 
Oak of Spain (Fig. 229) it con- 
tinues to grow from year to 
year, and is highly developed, 
furnishing the staple which 
-gives its name to the tree. 

387. Cork is first cut when the tree 
is 25 years old (Frontispiece, Lesson I.). 
The tree is then left untouched for 8 
or 10 years, for the cork to be re- 
newed, when the harvest or cutting is 
repeated. This process continues at 
like intervals for » hundred and fifty 
years, the trees producing good cork 

ee ar ee ee for that period. The cuttings do not 
Lauo-hark toa (Laqetta lenteaaay of tho injure the trees, because the living 
‘West Indies, showing one of the lace- parts are not disturbed. 
like layers of the liber, the outer layers 

écambhum layer, Corky bark (outer) 888, Surface - bark. — When 
i a acta cei the corky bark ceases to grow 
its cells are no longer active. The continued growth of 
the wood and liber therefore stretches the corky bark until 
it splits into seams, and forms a surface-bark which is 
characteristic in each species. In the oak and pine the 
seams are longitudinal and the cork persists, its surface 
becoming blackened. In the plane (sycamore) and birch 
the cork splits both longitudinally and horizontally, falling 
off in plates. 

389. The bark sometimes interrupts the usual form of the wood. In 
the Cross-stem (Bignonia capreolata) three or four wood-circles are 
deposited, and then an extraordinary development of cellular tissue 
takes place in the proper liber-cells next to the cambium ; this tissue 
usurps the wedge-form itself, and throws the wood-layers into four 
rectilinear shapes, so that the wood, in transverse section, has the 
form of a Greek cross, from which the stem gets its common name. 
In spring the bark is easily removed, leaving the four angles finely 
exhibited. 
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390. The Epidermis, or skin, is a tissue of thin, empty 
cells investing every part of the higher plants, except 
the spongioles of roots and the stigma of the pistil. The 
Thallogens, and submerged water-plants among phanero- 
gams, have no epidermis. 

In the young cherry stem the epidermis is a colorless membrane 
which readily peels off in transverse 
rings. On old trunks it is displaced 
by the corky bark. Its. function is 
to prevent too rapid evaporation of 
the juices of the plant. 

891. The Leaf has its origin 
in both wood and bark; the 
fibres of which, vertical in the 
stem, turn outward horizontally 
in the leaf, forming the ribs and 
veins. 

These are beautifully seen in skel- 
eton leaves, from which the pulp has 
been removed by maceration. In 
endogenous leaves the long, parallel 
veins sometimes have cross-veins, or 
venules. In the Lattice-leaf of 
Madagascar (Fig. 231) the pulp, or parenchyma, is often wanting 
between the venules; this handsome water-plant (submerged) gets 
its specific name fenestralis (L. fenestra, window) from this circum- 
stance. 

Fig. 231.—Lattice-leaf (Ouvirandra 
fenestralis) in flower; lf. a foot long. 
a, young fi., spike enclosed in a coni- 
cal spatha; 6, spatha removed; c, 
single fl. on part of spike. 

392. Leaf-pulp is an expansion of the green (or middle) 
ae aia i on bark. It is usually in two 

layers (Fig. 232); the upper 

ee Ao OOOO ar 
_ Fic, 232,—Vert. sec. of lily leaf (Lilium 
candidum), enlarged: es, epidermis of upper 
surface ; ei, of under surface; ps, upper, pi, 
lower, parenchyma; m, intercellular spaces ; 
7, lacunes, 

(ps) faces the sky ; the lower 
(pi) faces the earth. 

The cells of the upper layer 
stand endwise, closely compacted ; 
those of the lower face lie length- 
wise, loosely arranged, with many 
air-chambers between them, which 
communicate with the epidermis 
and inhale air through its stomata 
(Fig. 288). In submerged water- 

lants there is no epidermis, and for the slight respiration they need 
Live lacunes (Fig. 215, D) are provided. 
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393. Leaf-epidermis.—The cells of the leaf-epidermis 
(Fig. 233) are flattened, 
coherent by their edges, 
and variously shaped. 
Here and there between 
the walls of two adja- 
cent cells small open- 
ings appear (Fig. 233, 
8, 8); these are the 
stomata. 

The stomata communicate 
with the air-chambers and 
lacunes (/) in the paren- 
chyma, thus making direct 
connection between the 
plant and the open air and 

z establishing thorough cir- 
Fig. 233.—Epidermis of If. of Flower-de luce (Iris, ylation from the topmost 

germanica): s, 8, stomata; p, p, cuticle, or pellicle; 
f, opening in the cuticle, corresponding tu the leaf of the tallest tree to 
stomata of the epidermis, which has been removed. the fibrils of its deepest 

root. We have already 
seen them in the Acrogens (Fig. 29). There are no stomata in 
Thallogens. 

394. The plant respires through the stomata as animals 
do through the pores of the skin, exhaling certain elements 
and inhaling others. 

Each stoma consists of two oblong cells, which have been compared 
to lips; they open or shut the orifice, thus controlling respiration. 
These tiny door becpers do their work with exemplary fidelity ; open- 
ing wide when the air is moist, that inhalation may. be promoted, but 
closing promptly when it is dry, lest the precious juices should be con- 
sumed by drought. The stomata, like the air-chambers, are most 
abundant on the under surface of the leaf. The vine has none on its 
upper face, and 13,000 to the square inch on its lower one. The lilac 
has few on its upper face, and 160,000 to the square inch on the lower. 
The mistletoe has nearly an equal number on each face,—200 to the 
square inch. 

395. The Cuticle, or Pellicle (L. pellicula, little skin), is 
a thin membrane covering the epidermis (Fig. 233, p, P). 
It has no cells, but is a mere expansion of the cell-wall, 
and separable from it. It is pierced with little openings 
(f) corresponding to the stomata, 
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PART FOURTH.—CHEMISTRY. 

LESSON XXXII. 

PHENOMENA OF GROWTH—CONSTITUENTS OF THE 

PLANT. 

396. Active parts. 3897, 398. Circulation. 399. Digestion. 400. 
Formed Material. 401. Camphor-trees. 402. Inorganic Constitu- 
ents. 403. Tabasheer. 404. Raphides, Cystoliths. 405. Phospho- 
rescent plants. 406, 407, Organic Constituents; Fibrine; 408. Cow- 
tree. 409. Food; 410, 411. Foods and Poisons. 412. Saprolegnia. 

396. The active parts of an exogenous tree—which we 
take as the model plant—are: 1. The rootlets and their 
fibrils, which are organs of absorption; 2. The newest 
wood, the newest bark, and the cambium-layer, which are 
organs of circulation; 3. The leaves, which are organs of 
digestion. 

397. Circulation—The cambium-layer is the medium of 
communication between the wood and the bark. _ Its cells 
are filled with a mucilaginous juice, called Crude sap, or 
Pabulum (388), which is rich in protoplasm. : 

In temperate climates it is most abundant in spring; the cambium- 
cells are then so soft that the bark is easily separable from the wood. In 
the tropics the cells maintain an even habit throughout the year. The 
cambium-layer is the market-place of the plant, the great exchange, as 
its name implies. On the side next the wood it deposits new wood- 
fibres (Fig. 229, nw); on the side next the bark new bark fibres and 
cells (l, g, co). Here, in both wood and bark, the laticiferous vessels 
abound. Through these new cells, fibres, and vessels the sap circu- 
lates, ascending and descending; the ascending sap is the pabulum. 
At the extremities of the roots, stems, branches, and buds the cam- 
bium is called primary. Ifa ring be chopped around a tree-trunk, 
and deep enough to cut through the new bark, the cambium-layer, 

l 14* 



162 ACADEMIC BOTANY. 

pee the new wood, the tree will die, because deprived of its circula- 
ion. 

398. Acrogens and Endogens have no cambium-layer ; 
being without differentiation into pith, wood, and bark, 
they do not need it. In annual exogenous stems, like the 
Melon, it is not fully organized; but in perennial ones it 
becomes a complicated zone, communicating with the bark- 
layers on the one hand, the wood-layers on the other. 

399. Digestion—The pabulum absorbed by the fibrils 
: and roots is sent up to the leaves 

through the circulation just de- 
scribed. The leaves themselves 

SK enc? absorb or inhale food also from 
pies ein ee: the air; it is taken in through 

= the stomata (Fig. 234, s,s). The 
fresh elements thus received en- 
ter the parenchyma, or pulp-cells 
(pi, ps), where they mingle with 

P ): ea, is the elements brought up by the 
tatomater 1, iRoaness pe paren, ~Pabulum. Here all are subjected 
chyme of lower surface; ps, of to the action of sunlight and 

: chlorophyl, the substance which 
gives the green hue to leaves, and with which we became 
acquainted in the first living cell (37). ; 

0 Cie 

sl Ss 

Fig. 234.—Vert. sec. of Balsam If. 

These two agents are the chief factors in the work of digestion, 
which takes place in the parenchyma alone, and in this only when 
acted upon by sunlight. After digestion, the juices are sent down as 
Elaborated sap; but this sap does not pass through the vessels which 
carried up the pabulum; it goes through the bark-cells. As it passes 
it is distributed wherever it is needed, from stem to root; first on the 
under-surface of the leaf; then in the leaf-stalk; then in the liber; 
food in the young cells of incipient buds; a rich supply in the cam- 
bium ; wood to the wood, bark to the bark. The remainder is taken 
down to the roots, where it lies dormant in cold climates through the 
winter, to be used as the base of operations in the spring. Thus the 
tree grows in height and size; the old wood pushed to the centre be- 
comes heartwood; the old bark pushed to the circumference is split 
and furrowed, forming surface-bark. 

400. Formed Material. When the protoplasm has done 
its work of absorption, circulation, digestion, and deposit, 
it leaves the old cells and passes on, forming new ones, in 
which the same processes are carried forward. The com- 



PHENOMENA OF GROWTH. 163 

pleted cells, fibres, and vessels are no longer active; their 
builder has left them. They are now storehouses, techni- 
cally called Formed material; this makes the greater part 
of all trees, including every part except the active cells, 
which are in and near the cambium and in the paren- 
chyma. 

401. Formed material stored up in the laticiferous vessels is finely 
exhibited in the Borneo camphor-trees. The best camphor is in the 
heartwood. It is found by making repeated incisions in the large, 
fine trunks of the older trees. When camphor is discovered, the tree 
is felled and cut into logs, which are carefully split by experts. The 
camphor is then removed with sharp instruments, the masses being 
often a foot and a half long and as thick asa man’s arm. Valuable 
as it is, however, it seems a shame that so many noble trees should be 
sacrificed in the search for it when a good quality is furnished by less 
beautiful trees in other Orders. 

402. Inorganic Constituents.—If we burn a plant, only 
a few ashes remain ; all the other parts are reconverted into 
air and vapor. These ashes are mineral (inorganic) ; they 
consist of Potash, Soda (in marine plants), Silex, or Silica, 
Lime, Magnesia, Iron, Manganese, Sulphur, Phosphorus, 
Chlorine, and a few other elements, those in greater propor- 
tion being mentioned first in this list. But they do not enter 
into the real texture of the plant; and they never make 
more than 1 to 10 per cent. of its fabric. Many of these 
elements seem to be taken up by mere physical force (capil- 
lary attraction) into the cell, and are left incrusted there 
after its fluids have been consumed. 

403. Yet the plant evidently likes certain of them, which are invari- 
ably found in it. To some plants they seem to be necessary, as chlo- 
rine to Buckwheat. Silex is abundant in the Grasses (giving strength 
to their slender stems), so that the rind, when split, often cuts the flesh 
like a knife. We have already seen how the Diatoms clothe them- 
selves with it. Zuabasheer, so prized as a remedy by Eastern physicians 
and so interesting to the chemist, is a secretion in the laticiferous ves- 
sels about the joints of the Indian Bamboo. It occurs in lustrous, 
pearl-colored masses, and is purely mineral, consisting of 70 parts of 
silica and 80 of potash and chalk. ‘It is indestructible by fire, resists 
all acids, unites by fusion with alkalies into a white, opaque mass, or 
into a permanent, transparent glass; and is again separable from these 
compounds, being unchanged by acids.”—Hogg. 

404. Besides the laticiferous vessels, special cells are 
found containing minerals which have crystallized in 
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them, the same mineral crystallizing differently, according 

Fie. 
needle-shaped 
Raphides in two 
cells of Dock (Ru- 

235 — A, 

mex), one cell 
open, with raph- 
idesescaping. B, 
rhomboidal raph- 
ides in cells of 
Beet (Beta). 

to the tissue of the plant in 
which it is formed. These 
crystals are called Raphides 
(Gr. raphis, needle), on ac- 

j count of their usual shape 
“8 £ (Fig. 235, A), though they 

are often rhomboidal (Fig. 235, B). If the 
leaf of the Nettle Family be examined—Hop, 
Fig, Mulberry, ete—transparent spots will 
be seen just beneath the epidermis. These 
consist of chalky deposits, called Oystoliths, or 
Bladder-stones. Each cystolith (Fig. 236) is 
composed of ‘a layer of crystals grouped 
“around a nucleus (n) formed at the expense 
of the cell-wall (ce), which has been pulled 
aside, and which has lengthened into a deli- 
cate stem (s), from which the cystolith is 
suspended.” —L. and D, The dark cells be- 
low the dilated cell are normal cells filled 
with chlorophyl. 

405. Phosphorescent Plants.—Many living 
plants contain Phosphorus, which is abundant 
in decaying organic matter. It is so combus- 
tible that it takes fire in the air, emitting a 
white smoke with the smell of garlic. It shines 
in the dark. Ata temperature of 148° Fahren- 
heit it burns with a bright flame. The crypto- 
gams abound in it, especially the Fungi and 
their allies, which have no chlorophyl; yellow 
being the color in which phosphorus is best de- 
veloped. The Olive Mushroom (Agaricus olea- 
Ais. which grows at the roots of olive-trees in 
Italy, shines so resplendently at night that the 
trees are lighted by it. The Agaricus Gardneri 
of Brazil is parasitic on the leaves of a palm, and 
glows like heaps of red-hot coals. The Polyporus annosus in the mines 
of Wales shines so brightly that ordinary print may be read by it. Some- 
times the mycelium (55) is phosphorescent. Rev. M. J. Berkeley ob- 
served a mycelium under the bark of a log of timber which made the 
wood glow with a light like white heat, and which shone through 
five folds of paper. Phanerogams are also phosphorescent. The yel- 
low lilies contain phosphorus. The Screw Pine is phosphorescent, 
especially at flowering-time; when the spatha bursts it emits flashes 
like miniature lightning, and which are considered electrical. Phos- 
phorescence usually appears in the inflorescence, both in cryptogams 

dia Rubber If. (Ficus 
elastica): c, diluted cell 
with cystolith, n; 4, 
stem; w, small sur- 
rounding cells. 
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and phanerogams, but is found in the vegetative parts. It is seen in 
the mycelium of Fungi; in the Euphorbias among phanerogams it is 
especially manifest. One of these—H. phosphorea—gets its specific 
name from this quality. The plant grows luxuriantly in the jungles of 
Brazil. Wild animals, hunted at night, break down the plants in 
their flight; the phosphorescent milky juice clings to their hides, 
which seem to drip streams of fire, giving the most weird character to 
the scene. The Sunflower Family is highly phosphorescent, notably 
the French and African Marigolds. So are the Evening Primroses, 
the Nasturtions (Tropeolums), and the Poppies. In all these, how- 
ever, the glow is confined to the flowers, emitting mimic flashes or 
surrounding them with a soft halo. It is seen in its greatest brilliancy 
between sunset and midnight. 

406. Organic Constituents. Céllulose—In burning a 
plant we see 90 to 99 per cent. of its substance disappear, 
being reconverted into water (vapor) and air, out of which 
the embryo drew its first pabulum. We remember that 
the vegetal cell consists of cellulose and protoplasm (37), 
and that cellulose consists of water and carbon. Water is 
composed of Hydrogen and Oxygen; so that cellulose has 
three constituents,—Carbon, Hydrogen, and Oxygen ; it is 
therefore called a ternary compound. 

It gets its hydrogen and oxygen chiefly from the moisture which is 
absorbed by the roots, and these two elements are in the same propor- 
tion in cellulose as in water. The roots also absorb a little carbon, 
which exists in the water. The greater part of the carbon, however, 
is provided by the leaves, which inhale it in the air they breathe. 
It is in the form of carbonic acid gas (carbonic anhydride) both in 
water and in air. Hydrogen, oxygen, and carbon are inorganic; 
but the protoplasm in the leaf and in the green bark, aided by sun- 
light aad chlorophyl, combines them, digests them, and converts them 
into the starch of wheat, the flesh of fruits, sugars, gums, resins, 
oils, ete. 

407. Protoplasm (sometimes called Proteine, from Pro- 
teus, on account of its many changes of form).—Sugar and 
starch, though good as food, will not make animal flesh or 
muscle ; and animals (which use organic food alone) must 
get the elements of flesh from the plant also. Nature pro- 
vides for this need. Air consists of Oxygen and Mitrogen. 
In every thunder-storm the Electricity combines some of 
this nitrogen with the hydrogen in vapor or water, making 
Ammonia, which is also given out by decaying vegetal and 
animal matter. Ammonia is readily soluble in water; the 
rain washes it into the earth; young roots eagerly absorb 
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it; they appropriate its nitrogen, which enters the pabu- 
lum and is carried up to the 
Jeaves. There it is mixed 
with oxygen, hydrogen, and 
carbon; the four elements,— 
Oxygen, Hydrogen, Carbon, 
Nitrogen,—acted upon by sun- 
light and chlorophyl, form 
Protoplasm, which is a qua- 
ternary compound. It makes 
the Caseine in the curd . of 
milk; Gelatine in bones; Fi- 
brine in flesh and muscles, 

_ The Gluten in Wheat and the 
Legumine in Beans represent 
it; it gives their best value to 
our grains as food. Its quan- 
tity is usually small in propor- 
tion to the other constituents. 

408. Fibrine was supposed to be 
: _. exclusively an animal fabric until 

Dives Sraaean bes pert ae its discovery in the West Indian 
and 9 fis. Papaya (Fig. 237) by the eminent 

French chemist Vauquelin. It exists 
in the juices of the Papaya in great abundance, and has the property 
of making the toughest meats tender. 
The exhalations produce the same effect 
when meats are suspended from the tree 
or wrapped in its leaves. If old animals 
are fed on the fruit or leaves, their flesh 
becomes tender when cooked soon after 
slaughtering ; left raw, however, it spoils 
rapidly. Still more remarkable is the Cow- 
tree of South America (Fig. 238), which 
yields milk of the same constituents as 
that of a cow, and of as good quality. 
It has the taste of sweet cream, and an 
agreeable, balsamic fragrance. A cheesy 
scum, like cream, rises on it, and in a 
few days it sours and putrefies like ani- 
mal milk. The tree grows to the 
height of 100 feet, with a diameter of 6 
feet, its shaft 60 to 70 feet long below 
the first branches. It forms great for- See ena ag 
ests on the mountains near the sea-coast 
of Venezuela. The trees are milked daily, by incisions made in the 
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bark. It flows most freely at sunrise, when the natives (with whom it 
forms a chief article of food) flock in troops to fill their bowls with it. 

409. Food is usually stored up 
in the cell itself. Feeula (starch) 
is the chief ingredient; it occurs 

in the form of fine grains, called Fig. 239.—A, cell of Irish Potato (So- 
granules, which are character- tanum tuberosim), with many  starch- 
rae 5 ins. B, st -grai 
istic in each plant, like the form %finum lgee) Ode. of Tudinn 
of its cells (Fig. 239). ro (Zea Mays). 

410. Foods and Poisons. 
—Plants differ not only in 
form and habit, but in the 
substances into which they 
transmute the same inor- 
ganic elements. The 
Deadly Nightshade and 
the Orange grow side by 
side, absorbing the same 
moisture, inhaling the 
same air; yet by some law 
still unexplained the juices 
of the Nightshade are 
turned to poisons, whilst 
those of the Orange be- 
come fragrant oils and de- 
licious fruits. The same 
Jant sometimes creates 
oth foods and _ poisons. 

Fic. 240.—Strychnos Nux-vomica. 

The pulp of the Nux-Vomica fruit 
(Fig. 240) is perfectly harmless,—birds 
devour it eagerly,—while the seeds con- 
tain the deadliest poison. The Sarsa- 
parilla (Fig. 241) is a medicine or a 
poison in proportion to the quantity 
used. 

411. The food of plants is the 
poison of animals. Carbonic 
acid gas, a necessary element in 
plant food, is destructive to ani- 
mal life. Animals exhale it 
from their lungs, where it is 

: Fic. 241,—Sarsaparilla (Smita 
formed by the union of the papyracea). ae 

B 
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carbon in the blood with the oxygen in the air; and they: 
inhale oxygen, which is vitally necessary to their support. 
Plants consume this animal poison and convert it into food 
for both plants and animals, whilst they give off quanti- 
ties of the oxygen, which animals need. Plants therefore 
maintain the equilibrium of life: this is why parks and 
gardens with herbage and trees are so important to the 
health of cities. 

412. The Saprolegnia—one of the lowest cryptogams—is a curious 
exception to this law of plant life. It absorbs oxygen, and is often 
parasitic on flies, which are thus destroyed for want of their proper 
food. It attacks young live fishes in their breeding-houses, and after 
killing them it flourishes on their remains as a Saprophyte (Gr. sapros, 
punia: Saprolegnia ferax is easily procured. Fill a glass with water 
rom a garden-tub, throw a dead fly in it, and the Saprolegnia will 
develop in a few days. The body of the fly will be covered with 
hyaline (nearly transparent) threads, radiating around it in the form 
of a zone. Under the microscope these threads are seen to be continu- 
ous, simple, or slightly branched. They have a motion similar to that 
of the hairs of phanerogams. They rapidly produce spores either by 
fission or fertilization,—the same plant often exhibiting both forms of 
reproduction. 

LESSON XXXIII. 

FORCES: PHYSICAL, CHEMICAL, VITAL, VOLUNTARY. 

413. Physical and chemical forces. 414. Vital force; Cyclosis. 
415. Special movements. 416. Sensitiveness. 417. Cunning; Sport. 
418. Voluntary motion. 419. Sleep. 

413, Physical force is prominent in absorption and circu- 
lation ; chemical force in digestion. These we have con- 
sidered. 

414, Vital Force. Cyclosis.—But in the midst of the 
operations of these two forces we see still another power at 
work, which leads us back to the threshold of life, with its 
impenetrable secret, as jealously guarded here as in the cell 
of the Red Snow. If we take a many-celled hair from the 
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epidermis of the Spiderwort and place it under the micro- 
scope (Fig. 242) we shall see the protoplasm at work, going 
round and round each cell with a motion as vital as that in 
our own blood. This rotary motion is called Cyclosis, or 
Intercellular Circulation, because it is restricted to the cell, 
and also to distinguish it 
from sap _ circulation, 
which is ostensibly car- 
ried on by physical force 
alone. Yet the proto- 
plasm guides and controls 
every movement, whether 
physical or chemical, with 
the skill of a master- 
builder. It not only 
creates, but sends to 
every part the needed 
materials and arranges 
them in their places. It 
carves the form of each 
leaf; it moulds the pollen- 
grains in the cells of the 
pollen-mothers; it makes 
the flower-palace for the 
pistil; it engenders the 
embryo which is to con- 
tinue the family line. 

415. Special Movements of 
the plant as an individual.— 
If a Morning-Glory seed be 

planted with its radicle Upper= Fic. 242.—Bit of epidermis from the calyx of 
most, in a dark cellar, where Spiderwort (Tradescantia virginica): e, e, epider- 
no light can possibly reach it, mis with small cells, one of pneu with a stoma, 

the Tadicle will twist about *.%,% long, jointed hai, cach, joint a cells 
until it regains its true posi- of the circulation. 
tion. The caulicle and plu- 
mule will do the same, curving upward; then, when light is admitted, 
they will bend towards it by contracting the cells on the illuminated 
side. This contraction is not the result of growth; it is independent 
of growth; for if we split the stem vertically, the illuminated side 
curves still more, while the shaded side straightens; proving that the 
light, though a strong agent, is not the only force at work, and that 
this movement is directed by a vitality within. The shoots, as they 

H 15 
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ao especially in the Cypress-leaved Morning-Glory,—reach out 
ike the arms of a baby coaxing to be embraced; they move slowly in 
a circle until they find a support, then they twine about it, keeping 
the same direction of motion, which no artifice can reverse or change. 
The tendrils of the Passion-flower behave in the same way; but here 
we see a higher intelligence,—for as soon as a prop is found the tendril 
fastens by its tip to this stay, and then, coiling upon itself (Fig. 155), 
a epee the stem close to the support, thus enabling it to climb 
igher. ; 
416. Sensitiveness.—Sensation, the power to feel, has nerves for its 

seat in the animal; it is in the nerves of 
the eye, ear, nose, tongue, and skin that the 
five senses reside and through which they 
communicate with the brain. And because 
even the Oyster has nerves (though it has 
no brain) it is the custom to say of certain 
animal actions that they result from Will, 
which in the lower Orders is called In- 
stinct, whilst in Man it is called Reason. 
We find no nerves in plants, but in many 
of them a high degree of sensitiveness. In 
the Pea Family, which includes the Mimosa 
and Sensitive Plants, this is finely exhibited. 
The Mimosa gets its botanical name (Gr. 
mimos, a mimic) from the animal-like fac- 
ulty of moving and folding its leaves at the 

«slightest touch; they close upward, too, 
contrary to the law of gravitation. The sen- 
sitiveness of stamens and pistils at flower- 
ing-time have already been noticed (303). 
The stamens of the Rock-rose (Fig. 243) 
are so irritable that if touched during sun- 
shine they spread out upon the petals. 

417. Cunning. Sport. Free Locomotion. 
—We have seen in Lesson XVI. with what 
cunning the Fly-trap, Nepenthes, and Sar- 
racenia entrap flies and, other insects for the 
sake of obtaining animal food. Their move- 

a ments, however, depend somewhat upon 
( Time outside force, like those of the sensitive 

ore: plants; the fly must alight on the plant to 
arouse it to action. But we see an independent motion in the Tele- 
graph Plant of East India, which belongs to the Pea Family and has 
ternate leaves, like our common Tick Trefoils. The end leaflet slowly 
changes its position, following the light; the two small leaflets below 
it move spontaneously with quick jerks up and down in elliptical 
curves, which give the plant its specific name (gyrans). One leaflet 
descends whilst the other rises, as if they were sporting with each other. 
Cold water poured on the plant stops the motion (as it would stop that 
of any other dancer), but with returning warmth it begins again. It 
is most rapid in fair, moderate weather, and ceases at night. The free 
locomotion of the spores of the Algz we have known from the begin- 
ning (Lesson V.). Their gambols are less surprising after we examine 
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the higher plants, for these are fixed in the earth, whilst the zodspore 
floats free in water, with nothing to restrict its motions. 

418. Voluntary Motion is defined as action done from 
choice by the will (L. <4 
voluntas, will or choice). 
Like sensation, it pre- 
supposes the existence 
of nerves, and still 
more of nerve-centres, 
or brain, and therefore 
Mind, or its lower ex- 
pression, Instinct ! 
Plants have neither Fic. 244.—Vallisneria spiralis (Eel-grass): a, fe- 
Heness OP brain, yet male plant; b, male plant. 

much of their behavior seems as voluntary as the lying- 
in-wait of a spider to entrap a fly, the sport of kittens in 
the sunshine, or even the loves of human beings. The 
common Eel-grass (Fig. 244), a well-known inhabitant 
of clear, still water or slow-running streams, is dicecious. 

The male and female plants, 
however, always grow near 
each other. The flowers 
are produced under water. 
The females grow singly, 
each on a long peduncle, 
which twists spirally (Fig. 
244,a). The males, which 
are minute, are sessile on a 
spadix with a peduncle so 
short that they must remain 
below water unless detached 
from the spadix (Fig. 244, 
6). Both males and females 
develop under water ; when 
ready for fertilization, the 
females slowly uncoil their 

Fra, 245.—a, Cyclamen europzum; b, sepa~ long peduncles and rise to 
rate fruit. the surface; the male 
flowers at the same time detach themselves voluntarily 
from the spadix, and each rises separately to the surface. 
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Then the male flowers float—shall we not say they swim? 
—towards the females, and project their pollen elastically, 
so that it reaches the stigma of the female flowers. After 
this the male flowers die; the females sink again to the 
bottom by recoiling their peduncles, and ripen their seeds 
beneath the water. The tenderest human mother is not 
more careful of her little ones than our homely Gooba Pea 
and the European Cyclamen (Fig. 245), which bear their 
flowers erect-in the open air until after fertilization, and 
then twist on their stalks, descend against all law except 
the law of volition, and bury their young pods to ripen 
under ground. ; 

419. Sleep.— Many plants sleep, like other living things. 
The Mimosa, Albizzia, Sensitive Plant, and Locust fold 
their leaves at night. The Kentucky Coffee-tree is a 
sound sleeper ; it does not fully awake until nine o’clock in 
the morning ; the lowest leaves open first, then the others, 
by degrees, as if the circulation of the sap were concerned 
in the process, like the circulation of our blood when we 
sleep. All these above-named plants belong to the Pea 
Family, in which sensitiveness and sleep are prominent 
characteristics. Some of the Wood-Sorrels sleep also. So 
do some of the Grasses, notably the Strephium of Guiana. 
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SECTION IL—SYSTEMATIC BOTANY. 

PART FIRST.—TAXONOMY, OR CLASSIFI- 

CATION. 

LESSON XXXIV. 

NATURAL SYSTEM. 

420, 421. Natural System. 422. Natural Analysis; its Rules ap- 
plied to the Olive; 428, and to the Sage. 424. Orders. 425. Sub- 
Orders, Tribes. 426. Varieties, Races. 427. Wild Wheat. 428. Hy- 
brids. 429. Scale of Classification. 430. Herbarium. 

420, The Natural System is so called because it groups 
plants according to their natural resemblances and—as far 
as we can discover it—their common origin from an 
ancestral type. 

421. Its principle was discovered by Antoine Laurent de 
Jussieu, of France (1748-1836), who was a Member of the 
Academy of Sciences and Professor in the Garden of Plants. 
Jussieu made faithful and exhaustive comparisons among 
plants of every type then known, but especially among 
seven of the best known Orders,—Grasses, Lilies, Labiates, 
Composites, Umbelliferze, Leguminosee, and Crucifere. He 
found that their characters must be “ weighed, not counted,” 
to use his own words; that the fundamental principle of all 
order in nature is the Relative value of characters,—a prin- 
ciple so simple we might wonder how it chanced to remain 
so long unnoticed if we did not remember that other prin- 
ciples equally simple, such as gravitation, etc., were un- 
known three hundred years ago. 

15* 
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422. Natural Analysis, as compared with Artificial—which is given 
in Lesson XXXVI. ,—is not so readily mastered. ‘The Artificial Method 
exacts only that the plant shall come within the requirements of its 
24 Classes and their simple Orders; the characters of these are so few 
and so easy to find out that no trouble can be had in discovering them. 
But the student, after filling his herbarium with representatives 
of each, will have no knowledge of their natural relations. Let us 
take the Olive (Fig. 71) and Sage (Fig. 187) by way of illustration. 
Both belong to the Series Phanerogamia. It is simple enough to 
classify these two plants by the Artificial System: The flower in each 
has 2 stamens, 1 style; both, then, belong to the Class Diandria, 
Order Monogynia (441, 443). We see at a glance, however, that they 
are very distantly related. Remembering what Linneus himself said 
about studious inquiry into nature’s methods, let us follow the lead of 
Jussieu and apply his rules (31) as we proceed to analyze and classify 
the same plants according to the Natural Method: 

Rule I. The Olive and Sage have visible flowers producing seeds 
containing an embryo with differentiated organs; they belong, there- 
fore, to the Series Phanerogamia. They have an ovary; they there- 
fore belong to the Class Angiospermae. They have an embryo with 2 
cotyledons ; they therefore belong to the Sub-Class Dicotyledone, or 
Exogens. : 

Rule IT. We next examine the petals. They cohere into a tube at 
base; the plants are therefore in the same Division Monopetale. 

Rule III. Next the Stamens. In both plants the stamens are epi- 
petalous (253, on the corolla); the corolla is free, which makes the 
stamens: free also. Both plants are therefore in the same Subdivision 
Ovary Free. But from this point the plants diverge widely; nature 
has separated them. So we ‘weigh’’ their distinctive characters 
separately. Beginning with the Olive, we apply the remaining 
Rules : 

Rule IV. The Olive seed has abundant perisperm ; 
Rule V. The Radicle superior ; 
Rule VI. The corolla valvate in e«stivation ; 
Rule VII. The calyx regular, 4-toothed; the corolla regular, 4- 

parted; the stamens 2, inserted on the corolla-tube and alternate 
with its divisions; the style simple; the ovary free, 2-celled, the cells’ 
2-ovuled, the ovules pendulous, anatropous. The fruit is a drupe, 
2-seeded, or 1-seeded by abortion. 
We examine the stem; the wood is hard and tough. The leaves; 

they are opposite, entire, coriaceous. The plant is a tree 20 to 25 feet 
high, of bushy habit. We find a small number of plants resembling 
the Olive; among them the Jasmin, Fringe-tree, Lilac, and Ash; 
these are accordingly grouped around the Olive, and form the Order 
Oleacee. ; 

428, We next examine the Sage in the same way (Fig. 187): 
Rule IV. Seed without perisperm ; 
Rule V. Radicle inferior ; 
Rule V1. Calyx irregular, bilabiate, lips 2-fid and 3-fid. Corolla 

ditto, lips in reverse order to those of the calyx; stamens 2, inserted 
on the corolla-tube, anthers dimidiate; ovary free, 4-celled, cells nearly 
separate, making the ovary appear 4-lobed; cells each 1-ovuled; 
ovules erect, anatropous; style simple, basal, or gynobasic; stigma 
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2-cleft ; fruit 4 separate akaines around the base of the style, loose 
in the calyx and resembling naked seeds. 

We examine the stem; it is herbaceous, tetragonous (4-angled, 
square); the leaves are simple, opposite; the whole plant is aromatic. 
At every step we find plants resembling the Sage: Basil, Lavender, 
Mint, Pennyroyal, Thyme, Catnip, Hoarhound; sometimes with 2 
stamens, many times with 4 didynamous ones, but always with the 
same fruit. The plants are never trees, very rarely shrubs. They are 
grouped with the Sage, and called Labiate. 

424. Orders—When Jussieu completed the Natural 
Method there were only 100 known Orders. Since 
that time discoveries have greatly increased the number ; 
yet all the Orders, Genera, and Species are so carefully 
grouped that a few thousand words serve to name them. 
The study of relationships had led the later botanists— 
Le Maout and Decaisne, Lindley, Hooker, and Bentham 
—to break up some Orders and redistribute their Genera, 
or to unite several Orders into one. Jussieu regarded 
apetalous and diclinous flowers as arrested conditions of 
perfect types, which masked affinities without annulling them. 
The student will thus account for the occasional placing of 
such forms among perfect types,—such as the Ash with the 
Olive, the Meadow-Rue with the Buttercup ; also the Nut- 
meg Order near that of the Magnolia. In the Manual (at 
the end of this volume) the Orders are grouped into Alli- 
ances, after the method of Lindley, but following Jussieu’s 
sequence, It is not easy to settle the relationship of some 
Orders ; these doubtful ones are marked with an asterisk. 

425. Sub-Orders, Tribes—In some Orders the plants 
differ in so many respects that they are separated into Sub- 
Orders, and these again into Tribes; Genera, too, have 
Sub-Genera, or Sections. For example: In the Order 
Legunvinose (Pea) the common characters which link its 
genera into one family are a free simple ovary, embryo 
without perisperm, and fruit a legume, or loment. Yet 
there are such differences in their stamens, petals, and 
habits that they have been separated into 38 Sub-Orders,— 
viz.: 1. Papilionacese (Peas) ; 2. Ceesalpinese (Logwoods) ; 
3. Mimoseze (Mimosas); each Sub-Order being named 
after its representative type. The Genera of each Sub- 
Order have likewise some common trait; but they differ 
in other characters, and are therefore separated into Tribes, 
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of which the Peas have 11, the Logwoods 7, the Mi- 
mosas 3. 

426. Varieties, Races.—If we plant two peas from the 
same pod, or two seeds from the same apple, in different 
soils and climates, giving to each a different course of treat- 
ment, we produce Varieties, such as the different sorts of 
cultivated Peas and Apples. In many cases these Varieties 
persist under cultivation, thus establishing Races; though 
both races and varieties are apt to revert to the original 
type if left to run wild. Our cultivated Wheat is a per- 
sistent race from the Wild Wheat (igilops ovata) which 
abounds in Southern Europe, Sicily, and Asia Minor. 

427. Galen (a.p. 130-200) states that his father and himself had 
observed that Wheat degenerates into Aigilops; but this statement led 
to no inquiry until M. Esprit Fabre, of Agde, France, proved the fact. 
In 1839 M. Fabre sowed the seeds of gilops triticoides,—a form of 
A. ovata,—and after twelve years of industrious experiments he ob- 
tained cultivated Wheat as we now have it. 

428. Hybrids are made by cross-breeding; that is, by 
applying the pollen from one flower to the pistil of another 
flower of a different Species, but in the same Genus. The 
Azaleas hybridize freely ; so do the Pelargoniums. But 
nature does not like cross-breeding ; it rarely occurs among 
wild flowers, and hybrids usually produce no seeds. Natu- 
ral species, therefore, should be examined for classification ; 
Varieties, Races, and Hybrids, though valuable to the 
gardener and florist, are worth nothing to the botanist. 

429. Scale of Classification —In classifying plants Jus- 
sieu begins with the lowest or simplest and ascends to the 
highest or most complex. De Candolle (1778-1841) 
adopted Jussieu’s method, but reversed it; he begins with 
the highest and descends to the lowest. De Candolle’s 
method was adopted in England and America; most of 
the class-books published in this country thirty years ago 
—many of whichi are still used in the schools—are based 
upon it. But this was as great a mistake as it would be 
to put a student to the solution of Euclid’s 47th Propo- 
sition before teaching him the Multiplication Table; and 
the rapid advance made in the science of education has re- 
sulted in the universal adoption of the inductive method of 
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Jussieu,—the ascending scale,—upon which all branches of 
Natural Science are now arranged, and which has always 
been used on the Continent of Europe. The student will 
find no difficulty, however, when he wishes to consult 
Manuals or Catalogues of plants classified after the Candol- 
lean method (descending scale), for the relationships and 
succession are the same as in the ascending scale ; their order 
only is inverted. 

480. Plants for a herbarium should be gathered whole, and, after 
being carefully displayed, placed between layers of soft, blank bibu- 
lous paper,—like ordinary newspaper; they should then be pressed 
between smooth boards under weights making a uniform pressure, the 
weights varying according to the delicacy or the thickness of the plants. 
The papers must be changed once in two or three days,—oftener in 
very warm or moist weather. After drying, the plants can be fastened 
to separate sheets of paper by means of narrow paper slips strapped here 
and there across the stems and pasted down at each end. Every plant 
should be placed in the herbarium according to its classification ; and 
the whole collection of sheets should be preserved in portfolios suited 
to their form. Where the fruit and flower are not ripe at the same 
time, or where they are too dissimilar to be pressed together, the fruits 
can be separately dried, tabulated, and placed conveniently so as to be 
used for examination with the rest of the plant. The same may be 
said of the root, wood, bark, and secretions. 

LESSON XXXV. 

RULES FOR NOMENCLATURE AND PRONUNCIATION. 

431. Nomenclature. 482. Genera. 483. Species. 434. Initial 
letters. 485 to 438. Rules for Pronunciation. 

431. Nomenclature (Terminology).—The names of CLassEs and 

Orpers, whether derived from the Greek, Latin, or any other lan- 

guage, are treated as Latin Adjectives of the First Declension, Femi- 

nine Gender, Plural Number, and Nominative Case, to agree with 

Plante, the Latin nominative plural of Planta, a plant. For example: 

Plants in the Exogenous Class are called Exogene ; #, the ending of 

the Latin feminine plural, being suffixed to the Greek Exogen; and 

™m 
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plants of the Rose Order are called Rosacee from the Latin Rosacea 
(belonging to the rose, rose-like). 

432. The Names of Genera are Latinized Nouns of the Singular 
Number, Nominative Case. They may be masculine, feminine, or 
neuter, according to the choice of the person who names the plant. 
The name is often that of a person: Magnolia is the name of the 
French botanist Magnol, with a Latinized feminine ending (a). Or 
it may be given on account of some characteristic of the plant. Let- 
tuce is called Lactuca (L. lac, lactis, milk) on account of its milky 
juice; here the ending is feminine. Geranium is from the Greek 
geranion, which is from geranos, a crane; the name is given on ac- 
count of the resemblance the fruit bears to a crane’s bill; the Greek 
ending on is here changed to the Latin neuter um. The Raspberry is 
called Rubus from the Latin ruber, red; the er is changed to the 
masculine ending ws. Sometimes the aboriginal name is retained as 
a generic one; like the Greek Phlox and the Mexican Yucca. 

433. The Names of Species are Latinized Adjectives agreeing in 
Gender with the Generic name to which they are appended. They 
usually specify some characteristic: as Magnolia grandiflora, large- 
flowered Magtoka, Sometimes the specific name is given in honor 
of a person: as Maurandia Barclayana (Barclay Maurandia). Or it is 
the name of a place: as Rubus Ideus (Mt. Ida Raspberry). Some- 
times it is the name of the person who discovered the plant; and then 
it is in the genitive singular: as Phlox Drummondii (Drummond’s 
Phlox),—Drummond being first Latinized into the nominative mascu- 
line Drummondius,; whence the genitive masculine Drummondii is 
taken. Sometimes the specific name is one which was formerly ge- 
neric: as Quercus Robur; here the generic name Quercus is Latin for 
oak, the specific name Robur Latin for hard oak. In this case the spe- 
cific name is a noun; and in all such instances it is not declinable. 

434, Initial Letters.—Classes, Orders, and Genera are written 
with a capital initial. Species have a capital initial when the name 
comes (1) from a person (Phlox Drummondii); or (2) from a place 
(Rubus Ideus); or (3) from a generic name (Quercus Robur). In all 
other cases the specific name is written with a small letter, as Mag- 
nolia grandiflora, Agave americana. (Adjectives derived from a 
country—as americana—should never be written with a capital initial. 
The custom of writing them with a capital initial prevails only in the 
United States; it is entirely unknown to scientific nomenclature else- 
where throughout the world.) ; 

435. The Rules for Pronunciation given here are those of the 
Italian method. Italy being the mother-seat of the Latin language, 
it is presumable that Italian scholars are best acquainted with its tra- 
ditions and its genius. The letters y and w are not in the Latin 
alphabet. They are introduced into scientific nomenclature from 
other languages. 

436. The Vowels are a, e, i,j, y,0,u, w. Their sounds are ap- 
proximately as in the following English words: 

Long { father, feign, machine, home, rile, boot. 
a, e, ij,y, 95 u, We Short { fut, pén, pin, pot,  fén, no short sound. 
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W has the same sound as in English,—that is, the sound of oo in 
boot. It has no place between consonants, no value as a final letter. 

* 487, The Diphthéngs are but two,—z and we; they have the sound 
of 6. All other vowels coming together—ei, ie, oi, io, ete.—have their 
separate values; they are ntiered rather rapidly, making a liquid 
sound. : 

488. The Consonants are as in English, with the following excep- 
tions, which are rules: 

I. Ch always has the sound of k._ Richardia (from Richard, name 
of a French botanist) is pronounced Rikardia. Initial ch, when soft in 
the radical word, as in China, is sometimes changed to s; as Thea 
Sinensis. 

II. C and g are always hard (as in cat, got, gun) before a, uv, u; and 
soft before e, i,j, y. The soft c has the sound of ch in cheese; the soft 
g the sound of g in gem. Gn before vowels and diphthongs has the 
sound of ng in king. 

III. Cc in the middle of a word before e, i, j, y, has the sound of ch 
in achieve ; 

IV. Gg similarly placed has the sound of dj in adjust. 
V. H is always silent. J is always a vowel. 
VI. T in the middle of a word, before ia, ie, io, is sounded like ts. 

It is equivalent to z in these cases and interchangeable with z. 
VII. Z, or zz, has the sound of ts or ds. It has the sound of ts 

when preceded by e or 0, and when followed by a word beginning 
with z. 

VIII. Final letters, whether vowels or consonants, are always 
sounded; with the exception of w and h. 

1X. Accent, or stress of voice, is 
1. In words of two syllables always on the first: Acer. 
2. With more than two syllables, on the penultimate (last but one) 

when its vowel is long: Agave. . 
8. On the antepenultimate (last; but two) when the penultimate is 

short: Triticum. 
4, An additional accent is given to every second syllable before the 

primary accent: américana. 
The signs used here and in the Manual (\ ’) indicate not only accent, 

but also quantity (long or short vowel sound). 
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LESSON XXXVI. 

ARTIFICIAL, OR LINNZAN, SYSTEM. 

439, 440. Artificial System; 441, 442. Its Classes and Orders. 443. 
Its imperfections. 

439. The Artificial System is so called because it groups plants 
artificially, not according to their natural relations. Its Classes and 
Orders are founded upon the number and position of the stamens, and 
the number of the styles, without regard to the embryo, ovary, or any 
other part of the plant. 

440. The Artificial System was invented by Carl von Linné, of 
Sweden (1707-1778), better known by his Latinized signature Lin- 
neus ; this is thence called also the Linnean System. “Linneus revised 
the crude materials which in his day formed the extent of research 
in both Botany and Zodlogy. He gave to each genus and species 
a name; he established rules for the formation of these names; and 
so happy was he in this nomenclature—which has been universally 
adopted—that he should be called the poet-laureate, as well as the 
high-priest, of science. His artificial classification of plants was made 
because it was the best that could then be adapted to the masses, who 
had neither time nor opportunity for deeper investigation. But it was 
much more respected by his successors than by himself; for he says in 
his “ Botanical Philosophy,” ‘‘ The first and last desideratum is studious 
inquiry into the methods of nature.” Still, his system was in almost 
universal use for nearly a hundred years; the most valuable botanical 
books written during that period are based upon it. And though it 
has long been superseded by the Natural Method, the Linnezan nomen- 
clature has become so identified with botanical science that no student 
can pursue the study successfully—certainly none can examine these 
valuable old works intelligently—without some knowledge of 

THE CLASSES AND ORDERS OF THE ARTIFICIAL SYSTEM. 

441. Linneus retained the names Phanerogamia and Cryptogamia 
which had already been given to the two great natural Series. He 
separated the Phanerogamia into 23 Classes, leaving the Cryptogamia 
as Class 24. The classes in Phanerogamia he arranged and named 
according to the number and position of the stamens in a single flower 
(or a floret), as follows : 

Class 1. Monandria, 1 stamen—Ginger (Fig. 151); Hippuris; 
“ 2, Diandria, 2 stamens—Olive (Fig. 71); Sage (Fig. 187) ; 
« 3. Triandria, 3 stamens—Oats (Fig. 52); Valerian (Fig. 78); 
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Class 4. Tetrandria, 4 stamens of equal length—Plantain (Fig. 186) ; 
Smilacina ; 

“6. Pentandria, 5 stamens—Vine (Fig. 101); Egg-plant (Fig. 
158) ; 

6: Hexandria, 6 stamens of equal length—Lily, Asphodel (Fig. 
56); 

aac Heptandria, 7 stamens—Horse-chestnut (Fig. 192) ; 
“8. Octandria, 8 stamens—Epilobium (Fig. 75); Fuchsia; 
“9. Enneandria, 9 stamens—Nassafras, Cinnamon (Fig. 170); 
** 10. Decandria, 10 stamens—Pink; China-tree; Judas-tree ; 
“11. Dodecandria, 11 to 19 stamens—House-leek (Fig. 148) ; 
«12. Icosandria, 20 or more stamens on the calyx—Cherry (Fig. 

5); Myrtle (Fig. 178); 
‘« 18. Polyandria, 20 or more stamens on the torus—Ranunculus 

(Fig. 9); Tea (Fig. 78); Water-lilies (Fig. 79); Sar- 
et (Fig. 114); Magnolia (Fig. 188); Columbine 

ig. 154) ; 
«14. Hie 2 stamens, 2 long and 2 short—Broom-rape 

(Fig. 159); Wood-sage (Fig. 160) ; 
“ 15. Tetradynamia, 6 stamens, 4 longer than 2—Wall-flower, 

Rocket, Mustard (Fig. 162) ; 
* 16. Monadelphia, stamens coherent by their filaments into 1 

set—Mallow (Fig. 182); Broom (Fig. 166) ; 
‘17. Diadelphia, stamens coherent by their filaments into 2 

sets—Pea (Fig. 167, A); 
‘« 18. Polyadelphia, stamens coherent by their filaments into 

many sets—Lemon (Fig. 127); St. John’s Wort; 
“19, Syngenesia, filaments free, anthers coherent into a tube— 

Sunflower Family (Fig. 167, B); Lobelia, with filaments 
also coherent ; 

“ 20. Gynandria, stamens adherent to the pistil—Orchis (Fig. 
g 152); Milkweed (Fig. 172) ; 

“« 21. Monecia, stamens and pistils in separate flowers on the same 
plant—Yews (Fig. 44) and Pines; Indian Corn; Arum 
(Fig. 57); Walnut (Fig. 67); 

“« 22. Dicecia, stamens and pistils in separate flowers on separate 
plants—Vallisneria (Fig. 244); Willow (Fig. 69) ; 

“ 23. Polygamia, flowers bisexual, male and female, on the same 
plant or on different plants of the same species—Oat-grass 
(Fig. 51); Pellitory; Red Maple. 

“24. Cryptogamia, all spore-bearing plants, from Protophytes to 
Club-moss, inclusive (Figs. 11 to 42). 

442, The first Thirteen Classes have their Orders based on the 
number of pistils in a flower: Monogynia, 1 pistil; Digynia, 2 pistils, 
etc., up to Dodecagynia, which is the 11th Order, and which includes 
flowers with 11 to 12 styles. The 12th Order, Polygynia, includes 
flowers with more than 12 styles. 
The 14th Class has 2 Orders: 
1. Gymnospermia, 4 separate akaines Racor like naked seeds in 

the calyx at the base of the style—Sage; Comfrey (Fig. 5) ; 
2. Angiospermia, the ovaries united into a capsule—Broom-rape 

(Fig. 159, e); Snap-dragon (Fig. 161). 
16 
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The 15th Class has 2 Orders: 
1. Siliculosa, fruit a silicle—Shepherd’s Purse (Fig. 200, C) ; 
2. Siliquosa, fruit a silique—Wall-flower (Fig. 200, A). 

_ The 16th, 17th, and 18th Classes have their various Orders dis- 
tinguished like those of the first Thirteen. 

The 19th Class has 6 Orders: 
1. Polygamia equales, composite heads, florets all monoclinous— 

Dandelion, Artichoke (Fig. 214); 
2. Polygamia superflua, composite heads, disk-florets monoclinous, 

ray-florets female—Chamomile ; 
8. Polygamia frustranea, composite heads, disk-florets monoclinous, 

ray-florets neutral—Blue-bottle; Jerusalem Artichoke (Fig. 95) ; 
4. Polygamia necessaria, composite heads, disk-florets male, ray- 

florets female—Marigold (Fig. 148) ; 
5. Polygamia segregata, several small heads, each with a partial in- 

volucre, collected in a compound head with a large common involucre— 
Everlasting ; Edelweiss ; 

6. Monogamia, flowers single, not in heads, but with syngenesious 
anthers—Lobelia, Violet, Balsam. 

The 2oth, 21st, and 22d Classes have Orders distinguished like 
those of the first 13 Classes. 

The 23d Class has 3 Orders: : 
we flowers bisexual and unisexual on the same plant— 

aple; : 
2. Diecia, flowers bisexual and unisexual on separate plants—Ash ; 
8. Triecia, flowers bisexual, male and female, each type on 4 sepa- 

rate individual—Carob-tree. 
The 24th Class has 5 Orders: 
1. Ferns; 2. Mosses; 3. Liverworts; 4. Seaweeds ; 5. Mushrooms. 

(Copied from Mirbel’s Physiologie Végétale.) 
443, The Artificial System, we see, places the Indian Corn and the 

‘Walnut in the same class, though one is an Endogen and the other an 
Exogen. And not only do we find this arbitrary grouping of distinct 
and alien types, but also the separation of genera which in nature are 
nearly related. The Sage, for example, naturally belongs in the same 
Family with the Mint, yet the Artificial System puts it with the 
Olive, with which it has nothing in common except exogenous growth 
and two stamens. 
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The figures refer to paragraphs; the asterisks to illustrations. Words in small capital 
letters are the names of men, or of races of men. 

Abértion an eenece: esieaay esse 

ccCessory... 
Accréscent. 

Achéne, achénium.. 
Achlamydeous, without 

Amfegdaloid, almond- Artichoke*........... eosin 359 
haped = Articulated, jointed. 

Analogies... 289 | Arti 
Andlysis, Artificial. 439, 443 

Natural ..........-0008 « 422 
Andstomose, to unite by 

the mouth, or end, as 
two cells, 

floral envelopes. 27 
Acicular, finely acerose. . 300 

*15a, 32, 58, 60 | Angiospérme.. , 82, 92 
203 | Animal kingdom....... «126 

Acuminate.. Ani: ous. 252 
Acite ....... ee Annuals. weve 15ST 
Adaptation.... 450 noular 365 
Adhérent dvary nnulus, ring.. 61 
Adhésion Andmalous growth 168 
dnate .. Anther®,....... * 19 

Adnation. ace Antheridium*.. 14 
Adpressed, appressed, Antherozéid*... 14 

closely applied, but 
not adherent. 

Adventitious. 

Ages of plants.. 
Air-bladders* 
Air-plants ...... 
Akaine, akéne . 

Ja, ale, 
late... 

Albimen, 
Albiminous sd. 
Albarnum .. 

lge... 37 
Altérnate, 

floral parts. 234 
generation 66 
leaves 

Amérphous, without 
definite form. 

Amphibians..... 
Amphitropous. 
Ampléxicaul.. 

Axiferous. 
Axil, axillary... 
Axile.... 

emb, 
Axis of growth, fl. 

spnehocarpous fr. AZ01C Time...e.scseeeeeee 
nthophore*... 

Anticous, faci Babéer.. a 84 
ward. Baccate, 

Antitropous.......0 wees. 307 | Bacillaria.... 43 
Apétalee 31,92 | Bactéri 42 
Apétalous . 30, C | BALDER 48 
Apical BAnner.. 247 
Apocdrpous berry . 356 | Bark..... 383 

ovary, pistil . . 272 | Basal, basilar. 
Apophysis..... 61| Basidjum... oe 
Apothécium, -ia.. > 66 | Basis of Classification... 31 
Appéndages, 4. . 236 | Basques... «. 138 

sta... . 
stig 

Ar&chnoid. 
Arbéreous. 
Arboréscent.. 
Archaé 
Archegodnium*, : 
Arcuate, bow-shaped. Bifarcate—2- 
Aréolate, marked with Bilateral.. 
, small seces. Bildbate. si 
Aril........ ae. B21 | Bilécular.. 264 
rillate, ‘with ‘ an aril. Binate... 199 

‘Arillodes... « 318 | Bidlogy. 4 
Aristate.. 193 | Bipartite 194 
ARISTOTLE... 49 | Bipinnate. 
Arrangement “ok floral Birds..... 

parts.. Biséxual.... -.. 
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Bitérnate 
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.30, 
Bracteate, with bracts, 
Bractevle... + 209 
Branches. 
Brazil-nut*. 
Bread-fruit*.. 
Bridal-chamber-flowers, 112 
Bronze Age.. . 138 
Brown.. 
Buds, defined. 
Bud-scales. 
Bulb.. 
Bulbif 
Bullate, blistere 

ered, 
Butcher's Broom . 
BYSSUB....seesecesceer 

Cells, dotted, pitted, re- 
365 ticulate.. 

Céllular tigs 
Céllulose.... 
Cenozdic Time. 
Central link. 
Centrifugal rad. 
Centripetal “ . 

Chalaza 
Champlain Period 

seeseees 806 
Cérnuous, nodding. 

200 | Caudicl . 269 | Cone 76, 212 
Cauléscent, stem-bear- Conferriminate........00 312 

ing. Conférvoid, like Con- 
Caulicle ferva; in slender 
Caulis..... or threads. 
Cell, The. 37, 360 | Confluence .. 

Connéctive 
Connivent. 
Consolidation.. 
Constituents, 

inorgani 
organic.. 

Contérted. 
Characters, relative Cénvolute If. 

value .....+ eevee dtantedees i fi... 
Chartaceous, papery. Coralline 
Chémistry...... 11, 402 to 412 | Cérdate. 
Chlorophyl. ... 87, A, 399 | Coridceous 
Chorisis, division. Cork* 
Christ’s Thorn*... Corm 
Cilia, cilia Corn 
Ciliate.....cscscsecee COrNeCOUS......ereeresscosaees 
Cinéreous, cinerfceous. 

63, 179 
397 

Circinate... 
Circulation. 

203 Corniculate, 
small horn, or spur. 

Corélla... or 
intercellular. Lee Coréna 

Cadadcous.... Circumscissile 267, 336 | Correlation. 
Caéspitose... Cirriform, tendril-like. Cortex... 
C&labash,* Calabazo, Sp. Cirrose, tendrilled. Cortical 

gourd...... 3 Classes 32, 33, 431 | Corymb cymose. 
CAlcarate. Classification, basis of... 31 | Cérymb racemdse... ‘210, 220 
CAlceolate... Pay 33 | Cotylédon.... 23, 3 
Calycifldre, heading, Covered sd: 

Lesson XII. Cow-tree*.. 
Calyx-flowers. Creeper, Cr 
Calyciform, caly: e, Crémocarp.. 
Calyculus, calycule, Cleistégamy. 293 | Crénate. 

CALYCULALC, ....cerescereee 209 | Climate Cr 
Cal ptra..sccecsecceere sesaces 61} Clinaber.. Crispate, crisped,........ 
Calyptrate, Cinods Cristate, crested with a 
Calyptriform Coated .. ridge. 
Calyx .. Céccus Cross-StOM ...-seeseeeseeseee 389 
Cambium. Céchleate, like ‘a snail Criciform, 
Campanulate.. shell. Cruciferee.... 
Camphor-trees. Cod 
Campy létropous. 
CANDOLLE, DE...... 
Ca t. 

Cohesion 

C&pillary. 
Capillitium. 
Cc 
Capréolate, tendrilled. 
Capsule.. 31 
Carboniferous “Period. "128, 131 
Carbonic acid, 

anhydride. 
cay c4rinate. 
C4rpel 
Carpophore 
Carfincle... 
Caryophylliceous. 

Caudex. 

“Composite . 

Colamnar, like a col- 
uma. 

Coma, cdmose.. 
Commissure.. 
Complete fi 
Complete If. 

Compésite.. 
Compound If. 
Comprehensive Type 
Concéptacle.. 
Conducting ti 

- 236 
Coleorhiza, rt.-sheath of 

Cfspidate . 
CUTHBERT. 
Cuticle .. 
Cyanic... 
CyAthiform.. 
Cyclosis . 414 
Cyme .... . 227 

Scérpioid... 227 
Cymose... 

Condtiplicate. 
cotylédon... C¥stoliths sresescecereneeses 404 
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engines 
Orchids .. 

Drupe 
Dual reproduction: 
Ducts. 

Decandria .. oo 
Deciduous, falling off. 
Déclinate . 3 
Declined... 

Decambent.. 
Dectrrent 
Dechssate.. 

or less. 
Definite inflorescence... 
Degradation . 
sae hen antl 

Devélop: 
Deviations... 
Devinian Period. 
Diadé)phons 

Duramen 
Dynamic... 

LESSONS. 185 

Family, same as Order. 
Farinaceous. 
Fascicle. 
Fascicula 
Fastigiate.... 
Feather-veine 

Ear...... 216.) Fécula 
Earth-development...... 124 
Ebricteate, without 

bracts. Fertilization 
Echinate, with _ stiff Fibrils. + 3873 
prickles. Fibrine.. 407, 408 

Elaborated sap 399 | Fibrous 1 144 
Elaters*. tissue... 367 
Electricity. Fibro-vascular. 370 
Elements Filament... 19 
Elliptical.. Filiform... 260 
Emarginate. 193 | Filipéndulous. 145 
Embryo......7, 15, 20, 32, 307 ‘ilm.. iavieees 
Embryégeny.... ..15, 20, 290 

+ Embryo-sac, Embryénie Fishes. 
vesicle 18 | Fissio 

EsP£DoOcusEs.. 12 | Fistulate, Fis 
ndocarp 351 | Flabélliform.... 
Endogens 82, 90 | Flagellate, flagéllifor im, 

Endophfllous.... 
Diagnosis, analytical Endopletra, tegmen. 

description. ndosperm . 
DiAndria.....ccesesseecneree 252 ndostome 
Dichlamydeous, with Energy. 

calyx and corolla. EnneAmero 
Dichogamy ...... 298 | Ensiform 
Dichétomous, 2-forked. Entire.. 
Diclinous.. o QT Entoméphilou 
Dicotyladon. 24 | ERphémeral 
Dicotylédonx. 1, C | Epicarp.... 
Didynamous.. 259 | Epidérmal. 
Differéntiated .. 21 | Epidérmis .. 
Diffase 16% | Epigéal, on t 
Digénesi «. 66 | Epigynous .. 
Digéstion... 7, 38, 299 | Epipétalous . 
Digitaéliform. -- 244 i 
Digitate ... ++ 200 
Dimerous 235 
Dimidiate.. 

Dioécious . 
Diplostémo 

mens double the num- 
ber of petals or sepals. 

Discifldre, heading, 
Lesson XII. 

Disk-flowers .... 
Disk, single fl. 

composite fl. 
florets. 

Dissécted, 

Distichous. 
Distinct .... 
Diviaricate, wide-spread. 
Divérgent, less than di- 

varicate. 
Divided..... 194 
Dodecahédra! 363 
Dolabriform. 191 
Dérsal sutur: 
Drooping. 

Esquimavx . 
Even-pinnate.. 

Excéntric rad. 
Exctrrent. 

whip-like. 
Flavéscent, yellowish. 
Fleshy stems., o 
Fiéxuose... 

Flower, define 
complete 
perfect.. 
typical 

Folded leaf.. 

Foods and Poisons...410, 411 
Foramen, same as Mi- 

cropyle. 
Force, chemica 

y- 
Forces, defined 
Fork-veined... 
Formed materia 

multiple 
simple 

Frastule ... 
Frutéscent 
Fugacious.... ” 
Fulcrum, fulcra, prop, 

hold. 

Farcate, forke 
Fascous, grayish brown: 
Fosiform..........ccseeseee 
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G&lbule 
Galea, povente 
GALEN. ..00. 
Gamopétalee, ‘same as 

Monopetale. 
Gélatine 

ACADEMIC BOTANY. 

Heterétropous. 
Hex4émerous.. 

Géminate, twin. 
Gemmation .. 
Gemmiferous.. 
Gemmiparous . 
Gems........ 

Geniculate, jointed. 
Génus, Génera 
Geology 
Geological table, Tes- 

son XIII. 
Germination 
Gibbous. 
Gills... 

Gladiate, soe e. 
Glands, glandulose.. 

Gldbose, globe-shaped. 
Glébule . eee 
Glomernle. 
Glumes.. 

Homomérphous. 
Hométropous.. 
Horizontal ov. 

JUSSIEU...rccrsseversescreees 421 
Juxtaposed, close to- 

gether. 

Keel . 247 

Labéllum.. 
Labiate.. 
Labiate... 
Lace-bark-tree’ 
Lacerate, torn. 
Laciniate .. 

Hybrids... 
Hyménium.. . 
Hypocratériform.. 

HypothAllus . 

Imbricate 
Impari-pinnate. 
In4xial rts.. 
Incanous 
Incised. 
Included... 
Inciinbent.. fe 
Indefinite floral parts... 

inflorescence. 
Indehiscent...... 
Tndigenous, native. 

GF mnogens.... 
Gymnospérme.. 
Gyn&ndrous 
Gynobase.... 
Gynoécium.. 
G¥nophore., 
Gynostégium.. 255 
Gynostem.... , 

Hairs.. . 172 
Hairy. 20% 
Ilalf-eq 180 
lldstate. 192 
HAW. 000 365 
Ilazel, define 241 
Head, fig......... 222 

composite.. . 223 
legiminous. 224 

Heart-wood . 382 
Heptémerou 235 
Herbaceous.. 159 
Herbarium... 430 

Hermf4phrodite, mono- 
clinous. 

HeERoporvs.. 
Hesperidium.. 
Héterocyst, larg 

Nostoc. 
Heteromérphous.......... 299 

Inddsium, cover of 
spore-case in some 
ferns, and of stigma 
in some fis. 

Inequilateral. 
Tnert 

Infloréscence, defined 
208, 209 

definite, terminal... 226 
indefinite, exillaty: 210 
mixed........ 

Infundibiliform.. 
Tnitial letters. 
Innate.. 
Innovations 
Inorganic budies.. 
Intégument, the name 

given to the seed- 
coat when. there is 
but one. oe 

Internode.. 
Interrupted-pinnate.. 
Intine..... 
Intrérse .. 
Invértebrates 
nvolacel, fnvulacrate, 
Involucre . 

fovolute .... 
Isostémonou: are 

Jurassic Period........182, 133 

milky. 
Lacines.... 210, 362, 392 
Lactstrine, | ‘pertaining 

to lakes. 
Lamélle... 
Lémellate.. 

Languétte é 
Landginous . 
DAprs..... 

Latex 
Laticiferous ducts .. 
Lattice-leaf*.... 
Leaf, defined...,.. 

acrégenous 
-bud 
compound 
enddégenous . 
exégenous.... 
gymnogenvus . 
incisions 
origin. 
simple. 
-surface.. 
-texture. 
-transformations. ... 

Legiiminous, pod- -bear- 
ing. 

L. ad D—Lr Maovur 
et DRCAISNE........ 002005 404 

Lenticular, lens-shaped. 
Lépidote. 203 
Lepidodé 131 
Liane, liana. 165 

383 
. 61 

7 
.188, 293, 243 

Tigules, appendages on 
the leaf-sheath of 

brown. 
Lobate, lobed... 
Locomotion.. 
Loculicidal.. 
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Lorate, st: D 
Lotus of the Lotophagi, 

- 109 or Lotus-eaters 
Lotus, sacred 

Lustre d’eau 
Lyrate 

MAculate, spotted. 
Main de Dieu... 
Mammals... 
Mam mose, like a 
woman’s breast. 

Marriage of flowers. 
Master-builder ............ 
Matrix, mother- cell, 

mould. 

Multipartite 

LESSONS. 

Multiple fr. 
Multiplicatio: 
Maltisect 
Miricate, beset 

hard, short points. 
Miriform tissue........... 
Maticous, beardless. 
Mycélium .... 
Myxomycétes... 

Naked bud. 
8d... 

Népiform 
Natant, swimming. 
Natural Analysis 
Natural selection 
Natural System . 420 
Nature defined 1 
NavpINn 294 
Navicula. 43 
Néctaries... 
No.irgic MAN 
Nerves of lvs. 
Net-veined 
Neutral fis. 

Nodose, knotty. 
Nodulose, with small 

knots. 
Méricarp.... No lature. 10, 34 
Mesophloéum, ey rules of. we 431 
Mesozdic Time. -.124, 132 | Nucléolus 37, D 
Microbium, pl. Micro- Nicleus.. 6, 37, D 

bia, anglicized Mi- Nicule... au 62 
. Number Five. 106, 120 

Three. 90 

Mitriform, mitre-like. 
Mixed inflorescenc: 

Di 
Mon4ndria 
Moniliform 
Monkey-pots' 
Monocarpic plants. 
Monocarpous pistil 
Monochlam ydeous, with 

one floral envelope. 
Monoclinous ..... 
Ménocotylédone 
Monocotylédon 
Monoécious... 
Monogfnia 
Mondmerous. 
Monopétale .. 
Monopétalou: 
Monosépalou: 
Morphology... 
Motherhood.. 
Mountain-meal 
Movements... 
Macronate 
MAltifid.... 
Multifoliolate. 

Numbers, radical... 
Nitans, nutant, nodding, 
Nutmeg* 
Nuts, defined 

Obcordate........ 
Oblainceolate 
Obliteration. 

Ochrea, dchreate, 
a ochreous. 

Octéamerou 
Odd-pinnat 
Obgonium, 
Sspore. 

Opércular, lidded. 
Opérculum... 

Osseous, bony. 

Pébulum 
Palaéochérda*. 

| PavaRoLitAic MAN 
Palgozdic Time 

Palmi-nerved 
Palmisect.. 

Partitions of If 
Partitions of o 

Passion-flower*.. ....008 
P&tent, wide open. 
Pitulous, less 

patent. 
Péctinate 
Pédate.. 
Pédicel... 

anom: 

common. 
Péllicle.. 
Péltate... 
Péndulous. 

ovule .. 
Penicillate .. 
Pénni-nerved 

Perfoliate.. 
Perfoliate-cénnate.. 
Périanth 

Perigynous 

Périsperm. 
Péristome*.. 

than 



188 ACADEMIC BOTANY. 

Permian. Period . 128 | Preefloration 204 
Persistence.. 251 | Preefolidtion 179 
Persistent. Preemérse 153 
Persona, L. ; Pp Prickles... 172 

sonate, name given by Primary rocks.. 135 
Linnaeus to labiate Primine... ...... 16 | Réclinate.. 
fis. from their resem- Primérdial cell. 9 i a2 
blance to masks, utricle,. .37, D | Reflexed, bent back- 

Pérsonate.. : Précesses. 55 ward, 
Pétaloid. Procfiimbent. Régime (ra-zheem). 
Pétals.. Produced. 

Z texture, persistence 951 | Proliferous... 
Pétiole..... + 183 | Pronunciation, rales of 435 | Relative values 
Pétiolale... -. 197 | Prosénchyma............... 367 | Réniform.. 
Phanerogam, plant of Prostrate. 164 | Repind 
Phanerogamia.. 12, 16 | Prdteine.. 407 | Répent 
Phosphorescent Proterand 298 | Réplum.. 
Phésphorus, Proterégynous.. 298 | Reproduction. 
Phyllodium.. Prothéllus..... 60 defined. 
Ph#llopdde, tive Prdtophytes wn BS dual... 

leaf - stalk, in Prdtoplasm. .37, C, 407 single, virgin... 
Isdetes, Protoz6a... 53, 126 | Reptiles... 

Phfllotaxy defined...... 181 | Prainous. .. 203 | Resurrection Rose.. 71 
Phjsics....... « 3] Pseudopédium, sw ollen Reticulate cells 
Physiology iL part of the pedicel in Tr ssees ccs 
Phytélogy Il Sphagoum. 
Phytétomy 11 | Pubérulent. Retrérse, turned back- 
Pileorhiza « 374 | Pubéscen ward and downward. 
Pileus..... + 55 | Pulp... Retdse. 
Pilous, pildse..... «» 203 Pulque (pool’kay. Révolu 
Pinne 199 | Palu. 
Pinnate. 197 | Pulvé 
Pinndétifid. + 194) Pulvinus..,.....00 esse. 174 | Ribbed...... 
PinnAtisect. Panctate.. Ribs of If.. 
Pinnule. P&nctum vegetatidnis... Rice-paper-tree*. 
Pipe.... Pangent. i 
Pistil.. Putamen. 
Pitchers 85 | P¥cenide.. 
Pith..........120, 366, 378, 379 | Pyréne...:. structure of. 
Pitted ‘cells... . 365 | Pyxidanthéra. Root-stock 4 
Placénta... ct Pyxidium, pyxis. Ros&ceous, rose-like. 
Placentation, modes of. air Rostéllum.......... ees 269 
Plant, defined... 8 | Quadréngular, square. 

development. 22 | Quadrifdliolate. 201 . 181 
old definitio 8 | Quadrilécular. 264 244 

Plasmodium Quatérnary comp » 407 43 
Plicate...... Fl.ssecnevevsinese . 234 191 
Plamose’ Quaternary Period....135, 137 202 
Plamule Queue...,.... 269 163 
Plurilécular Quinary fis. 120 202 
Pods, defined.. Quinate.. 201 314 
Poisons. QuincGncial.. 182 | RGncinate. 
Pollen... see Quinquefid... 194 | Runner.... 

-formation, Quintuple, five-fold. 
-mothers... . Sfccate.. 

Pollination. 
Pollinia...... 
Péllivic utricles 
Polyadélphous 
Polyandrous.. e 397 
Pol¥gamous.., section 399 
Polyhédral, many- Radiates, animals . 126 | Sap-wood .... 382 
many-angled. Radiate-veined . 190 | Saprolégnia. 412 

Polymérphous.. Radical lvs.... . 149 | Saprophyte . 412 
Polypétale.... numbers. 351 
Polypétalous.. Radicle...., 
Pome... direction of.. 49 
Porous dehiscence. 367, 336 | Rafflésia*..... 164 
Pésticous, facing in- Ramentaceous. 

ward, Ramose.......... 
e 
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Scale-like Spines.... Sdtures . 
Spinous.. Syconus.. 358 
Spiral arrangemen Symmétrical. z3B4 
Spire-topped Syncarpous. 272 
Spdngioles. Syngenésious 255 
Sporangium, System, Artificial 439 
Spore... Natural 
Sporocar, 
Sport... Tabashéer.. 
Spurred, spu Tangéntial 

ScOrpioid.................... 227 | Squamiform, scale- Vike. wood... 
Scythian Lamb 67 | Squimule. 82 | Tap-root.. 
Sécund... 5 Squarrodse, scales, hairs, Taxonomy, defined 
Sécundin etc., spreading widely Tégmen.. 
Seed....... from a common axis. Téndril 

defined .21, 305 | Squarrulose,  elightly Teréte.. 
Seed-coats . Terminal bud 
Segments, If.. inflorescen 
Seminiferous, see: es of in- Terminélogy 

ing. sertion..........256, 257 | Térnary compoun 
Sensitiveness. Staminode, stamen with- floral par 
Sépals... out anthers. Térnate..... 

texture, persistence 251 Tértiary Period 
Separition... sevens 264 Tésta... 
Sepiméntum, “L. “par- Tetradynamou ss 

Tetragonous, 4-angled, 
Tetrémerous. es 

- Téxture, fi. 
Séptinate..... If 
Séptum, septa Stem, general tern Thalamiflre, heading, 
Sericeous Sterigniata, sterigma. 53 Lesson XII. 
Séries... Stérile. ThAllogens 
Sérrate Stigma. 
Séssile 
Sata, sé 
Seticeous, ed p tion of stamens ....256, 257 
Sétiform, like sete. Stipule... "783, 188 | Throat of corolla -. 243 

Broder a ate tem, ‘a trunk. ThYTSUS....... e 
Stol .. 169 | Tigéllus, tigélle (Fr. 

tige, stem), the cau- 
licle and its material 

Sigillaria* Stomata. -47, 57, 60, 393, aod Tissues... 
Silex, silica Striz, grooves. cellu. 
Silicle.. Striate. i fibrous 
Silique. Strigou - 203 vascular. 
Siliqudsa, silique-like. Strébile 
Sildrian Period....... 128, 129 | Strébiloid.. 215 | Tomentodse, toméntous.. 203 
Simple fr......... 325 | Strobilus, strobilium..... 359 | Tongue’. 

If. Strdphiole. 319) Torus..... 

Tissue-systems. 

Sinistrorse, turned to 
the left. e 

Sinuate, sinus 194 | Siberous, barky 
419 | Subterranean st 

Sabulate.... 
Transverse emb.. 
Trees 
Tree forms... 
Triadélphous. 
Triassic Period. 

Solvent st... 
Sordse, sordsis 
Sorus, sori. 

Superior calyx 
ova 
rad... 

Superterranean s 
Supervolite.. 
Suppression.. 
Survival of the fittest... 

236 | Trigonous.. 
141, | Trilobite, 3-lobe 
294 | Trimerous.. 

Suspended OV......sessssene 287 | Trimdrphous. 299 
Susp Tripartite.. 194 
Sadtural... Tripinnate. 199 



Triquatrous, 
Tristichous.. 

Trancate. 
Trunk... 

Tubérculate, with 31 small 
pimples or tibercles 

Tuberous rts... 

Tumid, swollen.. 
Tunicated... 
Tarbinate, 
Twining .. 
Typical fl. in endogens. 

in exogens...... 

Umbel, Umbellet.......... 
Unarmed, thornless. 
Undershrub, a very 
, small shrub. 

Uniséxual.. 
Unsymmétrical 236 

reeolate. 244 
IN...00 61 

Utricle, fr. 349 
polhinic 270 
primérdial . 37 

Vaginate, sheathing. 
Vaginula... 
Vague rad.. 
VAlvate...... 
Valves, valvula 

Varieties. 
Vascular tissue. 
VAUQUELIN... 
Veil. See Volva. 

Venation. 
modes 189 

Véntral... 280 
Véntricose.. 244 
Vénules... 
Verndtion.. 
Vérnicose .. 
Verrica, verr tice, warty 

glands. 
Vérsatile.... 
Vértebrates.. 
Vérticil... 

Vésicle, bla 3 Vi 
ular, pladder-like. 

Véspertine, blooming at 
evening. 

Véxillary .. 
Vexillum 
Villdse. 
Villus.. 
Vine, the term... 

ACADEMIC BOTANY. 

Virgate, wand - shaped, 
slender. 

4. 
Viscid, viscous. 203 
Vital link.. 5 
Vitéllus.. 21 
Vitta, vittee, oil-tube in 
the pericarp or in 
the testa of the Um- 
belliferae. 

times 
young fungi, 
bursting as. 
grow. 

Welwitschia’ 
Whorled... 
Wild Wheat. 
Wood, acrogenous. 

endogenous... 
exogenous... 
gymnogenons. 

Wood, _heart-. 
white-... 

XAnthic. 
XERXES... 

enclosing 
and 
they 

Zoblogy.... 
Zosspores. 
Zostéra. .... 
ZY gospores.. 
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PREFACE 

Ir is hardly necessary to say to Professor, Teacher, or Student that 
this Manual should be used daily as a companion to the Lessons, in 
connection with the ever-faithful microscope. The Manual, bound 
separately, can be conveniently carried in pocket or portmanteau. 
A Table of Etymons, or Roots (page vii.), immediately precedes the 

Classification. This does away the need of defining the names of 
individuals in the Manual, many of which are compounded from the 
same etymons; and thus both time and space are saved. Names of 
Orders are defined in their proper places. The Table of Signs and 
Abbreviations (page vi.) includes all that are in modern use. 

ANNIE CHAMBERS-KETCHUM. 



SIGNS AND ABBREVIATIONS USED IN THE MANUAL 
AND TABLES. 

SIGNS. 

Plants: © Annual; © Biennial ; 1 Perennial; }, Woody. 
Flowers: ff Staminate ; 9 Pistillate; § Perfect, or Monoclinous; 

ae ; iceci 3 o % & Polygamous. 
Floral Parts (stamens, pistils, petals, etc, ): 0 Wanting; «© Indefinite, or more than 20. 
Measure: © Foot; ‘Inch; '’ Line, or 12th of ap inch; Magnified. 
Accent: ‘ grave vowel sound, as in Open; / acute, as in dffice. 

ABBREVIATIONS. 

Abbreviations of Months, Cardinal points, Countries, Cities, etc., the student already 
knows, or should learn from other sources. 
follows: 

Adh, adherent. 
Est. sestivation. 
Ak, akaine, 
Alt. alternate. 
Amphit. amphitropous. 
Amplex. atoplexicaul. 
Anat. anatropous, 
Anom. anomalous. 
Anth, anther, 5. 
Antit. antitropous. 
Ar. Arabic. 
Ax. axile. axillary. 

Bot. botanist. 
Br. branch. 
Bra. bract, 8. 

Caduc. caducous. 
Cal. calyx. 
Calyc. calyculate. 
Campyl. campylotropous. 
Caps. capsule. 
Cat. catkin, s. 
Celt. Celtic. 
Centrif. centrifugal. 
Centrip. centripetal. 
Clus. cluster, a, ed. 
Cor. corolla, 

Decid. deciduous. 
Dehisc. dehiscent, 

cence. 
Diam. diameter. 
Div. division. 

dehis- 

Eilip. elliptical. 
Emarg. emarginate. 
Emb. embryo. 

vi 

Epig. epigynous. 
Ev. evergreen. 
Exstip. exstipulate. 

F. French. 
Fasc. fascicle, fasciculate. 
Fil. filament, s. 
FI. flower, 8. 
Fr. fruit ; Ft. feet. 
Fug. fugacious. 

Gael. Gaelic. 
Gen. genus, genera. 
Ger. German, 
Glom. glomerule. 
Gr. Greek. 

Hd. head, s. 
Hypog. hypogynous. 

Imb. imbricate. 
Indehisc. indehiscent. 
Inf. inferior. 
Tnfl. inflorescence. 
Int. internal. 
Invol. involucre. 
Trreg. irregular. 
It. Italian. 

L. Latin. 
Leg. legume, s. 
Lf. leaf; Lvs. leaves, 
Lft. leaflet, s. 
Loe. loculicidal. 
Lom. loment, 8. 

Opp. opposite. 
Orbic. orbicular. 

Abbreviations of botanical terms are as 

Ord. order. 
Orthot. orthotropous. 
Ov. ovule; Ova. ovary. 

Pap. pappus, pappose. 
| Ped. peduncle. 
Perig. perigynous. 
Persis. persistent. 
Pet. petal, s. 

Rac.raceme; Rad. radicle. 
Reg. regular. 
Rep. representative. 
Rhiz. rhizoma. 
Rt. root; Rts. roots. 

Sd. seed; Sds. seeds. 
Sec. section; Seg. 

ment, 8. 
Sep. sepal; Sepa. separate. 
Septicid. septicidal. 
Septif. septifragal. 
Sev. several. 
Sp. Spanish. 
Spa. spadix ; Spi. spike. 
Spec. species. 
St. stem; Sta. stamen, s. 
Stip. stipule, s, stipulate. 
Sty. style. 
Sup. superior. 

seg- 

Term. terminal. 
Trans. transverse. 

Umb. umbel, umbellate. 

Valv. valvate. 
Vers. versatile. 
Vert. vertical. 



ETYMONS OF BOTANICAL TERMS. 

A. Gr. not, without, want- 
ing. 

Ab. L. from. 
Abai, abi. Gr. delicate. 
Abat. Gr. solitary. 
Abies. L. fir. 
Abrot. Gr. immortal; not 

for mortals. 
Ac. Gr. spine; sharp. 
Acal. Gr. not comely; un- 

pleasant. 
Acer. L. acrid, sharp. 
Acet. L. sour. 
Acetabul, L. saucer. 
Achat. L. agate. 
Achly. Gr. shade. 
Achyr. Gr. chaff. 
Acic. L. sharp-pointed. 
Acid. L. acid. 
Acinet. Gr. immovable. 
Acme. Gr. point. 
Acon. Gr. cliff. 

Gr. top. 
L. carrying. 

Act, actis. Gr. ray. 
Acte. Gr. elder. 
Adelph. Gr. brother. 
Aden. Gr. gland. 
Adhatoda. Ind. name. 
Zichm. Gr. acme, point. 
Zig. Gr. goat. 
Aesc. Gr. food. 
Aeschyn. Gr. modest. 
ZEr, Gr. air. 
Aestiv. L. summer. 
#Eth. Gr, acrid, burning. 
Aga. Gr. good, handsome. 
Agalm. Gr. ornament. 
Agap. Gr. love, beloved. 
Agaric. Gr. mushroom. 
Agath. Gr. excellent. 
Agayv. Gr. wonderful. 
Ager, agr. Gr., L. field. 
Agla. Gr. beautiful. 
Aira.. Gr. deadly weapon. 
Al. L. wing. 
Alb. L, white. 
Aletr. Gr. mealy. 
Alis. Celt. water. 
All. Celt, pungent. 
All. Gr. other, diverse. 

I. 

Common Words. 

Aln. Celt. alder, 
Alopec. Gr. fox. 
Als. Gr. grove. 
Alth. Gr. healing. 
Alyss. Gr. madness. 
Am. Gr. lacking, not. 
Amb. IL. around. 
Amber. Gr., L. amber. 
Ambly. Gr. blunt. 
Ambros, Gr.same as Abrot. 
Ammo. Gr. sand. 
Amno. Gr. lamb. 
Ampel. Gr, vine. 
Amphi. Gr. both, 
Amphora. L. large water- 

vessel with ears. 
Amygd. Gr. almond. 
An. Gr, lacking, not. 
Ana. Gr. again, intense, 

upward. 
Ananche. Gr. force. 
Anassa, Gr. queen, ruling. 
Anastat. Gr. resurrection. 
Anch. Gr. strangling. 
Aucyl. Gr. bent. 
Andr. Gr. man, anther. 
Andrin. Gr. little man. 
Anem. Gr. without cover. 
Anemos. Gr. wind. 
Aneso, Gr. loosening. 
Angel. L. angelic. 
Angio, ango. Gr. vessel. 
Anis. Gr., L. anise. 
Aniso. Gr. unequal. 
Anoma, Gr, irregular; de- 

viating from law. 
Ante. L. before. 
Antenn. L. feelers, hairs, 
Anth. Gr. flower. 
Anther. Gr. anther. 
Anthrop. Gr. man. 
Anti. Gr. opposed. 
Aph. Gr. junction. 
Aphel. Gr. simple. 
Apios. Gr. wild pear. 
Aplo. Gr. single, 
Apo. Gr. against, upon. 
Apono. Gr. easily. 
Apostasia. Gr. desertion. 
Aqua. L. water. 
Aquil. L. eagle. 

Arachn. Gr. spider. 
Arceuth. Gr. juniper. 
Arch. Gr. chief. 
Arctos. Gr. bear. 
Ardis. Gr. spear-head. 
Arena. L. sand. 
Argema. Gr. eye-disease. 
Argo, argyr. Gr. white, sil- 

very, shining. 
Arist. L. bristle, point. 
Aristos. Gr. excellent. 
Arniill. L. bracelet. 
Arn. Gr. lamb. 
Aron, aronic. Gr. 

skin, medlar. 
Arpo. Gr. sword. 
Arrhen. Gr. man, stamen. 
Art. Gr. bread. 
Arthr. Gr. joint. 
Arundo. L. cane. 
Ascus (plural asct). 

pouch, bottle. 
Asparagus. Gr. tearing 

(some species prickly). 
Aspas. Gr, embracing. 
Aspid, aspis. Gr. shield. 
Aster. Gr. star. 
Astragalus. Gr. joint. 
Ater, atri, atro. L. black. 
Athana. Gr. immortal. 
Athra. Gr. pressed. 
Atr. Gr. invulnerable. 
Aulac, aulax. Gr, furrow. 
Aur, aura, 
Aurant, aurum. L. gold. 
Auricula, L. ear. 
Avena. L, oats. 
Az. Gr, dry. 

lamb- 

Gr., L. 

Bacca. L. berry. 
Bacill. L. little stick. 
Bactron. Gr. wand. 
Balano. Gr. acorn, bolt. 
Ballo. Gr. sent out. 
Baph, bapto. Gr. dyeing. 
Bar. Gr. heavy. 
Barb. L. beard. 
Barbar. L. barbarian. 
Bari, bary. Gr. heavy. 
Basis, basid. Gr. pedestal, 

foundation. 

vill 



vill 

Bell. L. beautiful. 
Belo. Gr. needle. 
Berber. Ar. Barbary. 
Betonic. L. betony. 
Betu. Celt. beech, 
Bi, bis. Gr. twice. 
Bio, bion, bium. Gr. life. 
Blemm. Gr. appearance. 
Bleph. Gr. eyelash. 
Blit. Celt. insipid. 
Bolb, ‘ Gr, bulb. 
Bombac, bombax. Gr. raw 

silk. 
Borsa, Gael. purse. 
Bothr. Gr. hole, cave. 
Botry. Gr. bunch of grapes. 
Bous. Gr. ox. 
Bov, bovis. L. ox. 
Brac. L. breeches. 
Brach. Gr. arm. 
Brachy. Gr. short. 
Brass. Gr. to boil. 
Brex. Gr. rain, moisture. 
Briz. Gr. nodding. 
Broch. Gr. cord. 
Broma. Gr. food. 
Bros, brot. Gr. mortals. 
Bros. Gr. edible. 
Bry. L. moss. 
Brych. Gr. devouring. 
Bryo. Gr. fast-growing. 
Bryz. Gr. nodding. 
Bu. Gr, ox. 
Buce. L. cheek, trumpet. 
Bumel. Gr. ash. 
Bursa, from Gaelic borsa, 

purse, 
Byrs. Gr. leather. 

Ca. Gr. burning. 
Cacal. Gr. pernicious. 
Cact. Gr. prickly. 
Cespit. L. turty. 
Caio. Gr. staff; burning. 
Cal, call. Gr. beautiful, 

adorning. 
Calad. Gr. cup. 
Calam. Gr. reed. 
Calath. Gr. basket. 
Calcar. L, spur. 
Calceol. L. slipper. 
Calci. 1. heel, spur. 
Calend. L. monthly. 
Calid. L. hot. 
Callista. Gr. most beauti- 

ful. 
Callum. Gr. a broom. 
Calth. Gr. basket. 
Calyc. L. calyx. 
Calyps. Gr. curved. 
Calyptr. Gr. hood. 
Cam. Gr. dwarf. 
Camar. Gr. arched. 
Camp. Gr. bent, curved. 
Campan. L, little bell. 
Campto, campyl. Gr. bent, 

curved. 
Canis, canin. L. dog. 
Canna. L. cane. 
Cap, capit. L. head. 

ETYMONS OF BOTANICAL 

Capr. L. goat. 
Caps. L. pod. 
Caps, capt. Gr. biting. 
Car. Celt. wood. 
Cara. Gr. head. 
Card. Gr. heart. 
Carex. L. sedge. 
Caria. Gr, nut. 
Carn. L. flesh. 
Carp. Gr. fruit, carpel. 
Carph. Gr. dry, chaffy. 
Cart. Gr. smooth, thin. 
Cartham, Ar. painted. 
Cary. Gr, nut. 
Cascar. Sp. bark. 
Castan. Gr. chestnut. 
Cassy. Gr. sewed or fast- 

ened under. 
Casuarina, resembling the 

bird cassowary. 
Cata. Gr. throngh, against. 
Caud. LL. tail. 
Caul. Gr. stem. 
Cecrops. Gr. tail. 
Cedr. Gr, cedar. 
Cela, Gr. dart. 
Celastr. Gr. tree late in 

fruit. 
Celo. Gr. singed. 
Cenchr. Gr. millet. 
Cento, centunculus. 

threadbare garment. 
Centro. Gr. spur. 
Ceo. Gr. pricking. 
Cephal. Gr. head. 
Cera. Gr. wax. 
Ceram. Gr. pottery. 
Ceras, cerato. Gr. horned. 
Cercis. Gr. shuttle. 
Cereus. L. wax taper. 
Chen. Gr. opening. 
Cher. Gr. welcome. 
Chet. Gr. hair. 
Chaio. Gr. staff. 
Chama. Gr. on the ground. 
Chan. Gr. opening. 
Char. Gr. joy, delight. 
Chart. L. paper. 
Chat. Gr. through, by. 
Cheil. Gr. lip. 
Cheir. Gr. hand; Ar. wall- 

flower. 
Chelido. 
Chelon. 

Gr. a 

Gr. swallow. 
Gr. tortoise. 

Cheno. Gr. goose. 
Chil. Gr. lip. 
Chim. Gr. winter, 
Chio. Gr. snow. 
Chlsna, chlamyd, chlamys, 

chlena. Gr. cloak. 
Chlid. Gr. handsome, deli- 

cate. 
Chloa. 
Chlor. 
Chondr. 

mass. 
Chor, choro. Gr. dance. 
Chori. Gr. division. 
Chort. Gr. fodder. 
Chrest. Gr. useful. 

Gr. grass. 
Gr. green. 

Gr. grain, round 

TERMS. 

Chrys. Gr. gold. 
Gr. juice. 

Gr. bowl, basin. 
Gr. melting. 

Cib.: L. food. 
Cibot. Gr. box. 
Cicer. L. small pea. 
Cichor. Egypt. chicory. 
Cicut. L. hemlock. 
Cimex, cimici. L. bug. 
Ciner. L. ashy. 
Cirro, L. tendril. 
Cirs. Gr. swollen vein. 
Ciss, Gr. cissus. 
Cist. Gr. bladder. 
Cithar. Gr. harp. 
Citr. L. citron, orange. 
Clad. Gr, young shoot. 
Clathr. Gr. lattice. 
Clav. L. key. 
Cle, cleis. Gr. key. 
Clem. Gr. tendril. 
Cleo. Gr. shut. 
Clero. Gr. chance. 
Clethr. Gr. adder. 
Cli. Gr. glorious. 
Cli, clid, clit. Gr. closed, a 

len, 
Clin. Gr. couch. 
Cnem. Gr. knee, 
Cneo. Gr. scraping. 
Cnic, cnid. Gr. nettle. 
Co. L. with. 
Coce. Gr, berry. 
Coccin. L. red. 
Cochinilla. Sp. cochineal. 
Cochl. L, snail, serew. 
Cod. Gr. poppy-head. 
Codon. Gr. bell. 
Celeb. Gr. unmarried. 
Colo. Gr. hollow. 
Coen. Gr. together. 
Coenobi. Gr. living to- 

gether. 
Coix. Gr. a palm. 
Coleus. Gr. sheath. 
Coll. L. neck. 
Coll. Gr. glue. 
Colu. Gr. ampntated. 
Coluber, colubri. L. ser- 

pent. 
Columb. LL. dove. 
Comaro. Gr. arbutus. 
Comb. Gr. knotted. 
Con. L. with. 
Conferv. L. bubbling, boil- 

ing. 
Conte. Gr. dust-sprinkled. 
Conn. Gr. beard. 
Connar. Gr.sumach. 
Cono. Gr. cone, top. 
Convall. L, deep valley. 
Conyz. Gr. gnat. 
Copr. -Gr. dung. 
Copt. Gr. chopped. 
Cor. L. heart; Gr. pupil 

of eye. 
Coracin. L. crow-black. 
Coral. Gr. coral. 
Corbula. L, basket. 
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Corch. L. pimpernel. 
Cord. L. heart. 
Cordyl. Gr. club. 
Core. Gr. pupil of eye. 
Corem. Gr. a broom, 
Corethr. Gr. brush. 
Corn. L. horned, horny. 
Corol. L. corolla, 
Coron. L. crown. 
Cory. Gr. helmet. 
Coryd. Gr. crest. 
Coryl. Gr. bonnet. 
Corymb. Gr. a head. 
Coryn. Gr. club. 
Coryph. Gr. top, summit. 
Coscin. Gr. sieve. 
Cosm. Gr. elegant, regular. 
Coton. Ar. cotton. 
Cotul, cotyl. Gr. cup. 
Cramb. Gr. cabbage. 
Cran. Gr. helmet. 
Crass. L. thick, fleshy. 
Crat. Gr. strong. 
Crem. Gr. hanging. 
Crep, crepid, crepis. Gr., 

L. shoe. 
Crin. Gr. lily. 
Cros, cross. Gr, fringed at 

border. 
Crot. Gr. bug, tick, 
Crotal. Gr. rattle. 
Cruci. L. cross. 
Cruri, crus. L. leg, spur. 
Crux. L. cross. 
Cryb, cryph, crypt. Gr, 

hidden. 
Cte, Cten. Gr. comb. 
Cucum. L. cucumber. 
Cucurb. L, gourd. 
Culcita. L. cushion. 
Cune. L. wedge. 
Cunil. L. pennyroyal. 
Cuph. Gr. curved. 
Cupress. Gr. cypress. 
Cupul. L. cup. 
Cuspid. L. toothed. 
Cyam. Gr. bean. 
Cyath. Gr. small cup. 
Cyb. Gr. head. 
Cycl. Gr. circle. 
Cycn. Gr. swan. 
Cylist. Gr. twining. 
_Cymb. Gr. a hollow. 
Cyn. Gr. dog. 
Cypel. Gr. goblet. 
Cyperus. Gr. sedge. 
Cyph. Gr. curved. 
Cyrt. Gr. curved. 
Cyst. Gr. bladder. 
Cythar. Gr. lyre. 
Cyttar. Gr. wasp’s nest, 
honeycomb. 

Dacry. Gr. weeping. 
Dactyl. Gr. finger. 
Dem. Gr. cord. 
Damao, Gr. strengthening. 
Dan. Gr. burning, dry. 
Dec. Gr., L. ten. 
Dech. Gr. receiving. 

Delph. Gr. dolphin. 
Dem. Gr. cord. 
Dendr. Gr. tree. 
Dens, dent. 1. tooth. 
Derm. Gr. hide, skin. 
Desm. Gr. bundle, jointed. 
Det. Gr. pipe, torch, bond. 
Di, dia. Gr. cut through. 
Di, dis. Gr. twice. 
Dialy. Gr. distinct. 
Diant. Gr. moisture. 
Diatom. Gr. cut through. 
Dich. Gr. divided, twofold. 
Dicli. Gr. twice closed. 
Diclin. Gr. on separate 

beds, or tori. 
Dicty. Gr. net. 
Didym. Gr. twin. 
Didynam. Gr. two strong. 
Digit. L. finger. 
Dioicus. Gr. dicecious. 
Dios. Gr. divine, God. 
Diplo, Gr. double. 
Dips. Gr. thirst. 
Disc. Gr. disk. 
Dodeka. Gr. twelve. 
Dolichos. Gr. long. 
Donna. L. lady, 
Dor, dorato, dory. Gr. spear. 
Dox. Gr. praise, 
Draba. Gr. acrid. 
Draco. Gr. dragon. 
Drimy. Gr. acrid. 
Dros. Gr. dew. 
Dru, dry, drym, drys. 

tree, oak. 
Dua, duo. 
Dulc. _L. sweet. 
Dur. L. bard. 
Dynam. Gr. strength. 
Dys. Gr. ill, evil. 
Dysad. Gr. ill-smelling. 

Eben. LL. ebony. 
Ee. Gr. from. 
Ecast. Gr. separate. 
Ecbal. Gr. issuing forcibly. 
Eccrem. Gr. hanging from. 
Fchi. Gr. viper. 
Echin. Gr. hedgehog. 
Echit. Gr. viper. 
Eclipt. Gr, deficient. 
Kcto. Gr. outside. 
Eico, eiko. Gr. image. 
Eidos. Gr. form. 
Eiren. Gr. peace. 
Elea. Gr. olive. 
Elaph. Gr. deer. 

Gr. 

L. two, dual. 

Elat. Gr. fur. 
Elat. L. uplifted. 
Eleo. Gr. marsh. 
Elephas. Gr. ivory. 
Elis, Gr. twisted. 
Ell. Gr. binding. 
Elod. Gr. marshy. 
Ely. Gr. rolled up. 
Elytr. Gr. envelop. 
Em. Gr. upon. 
Emmen. Gr. casting. 
En, eudo. Gr. in, within. 

TERMS. ix 

Enchy, enky. 
Entero. 
Ep, epi. 
Ephedr. 

Gr. spear. 
Gr. entrails. 
Gr. upon. 

’ Gr. seated, trail- 
ing. 

Equi, equus. L. horse. 
Er. Gr. spring-time. 
Er, eri, erio, ceria. 

woolly. 
Eremo. Gr. hermit. 
Ergot. Fr. cock-spur. 
Eric. Gr. brittle. 
Erin. Gr. wild fig. 
Ernod. Gr. earth-herb. 
Erod. Gr. heron. 
Erpet. Gr.snake, creeping. 
Erv. _L vetch. 
Eryc. Gr. anomalous. 
Eryng. Gr. belching. 
Erys. Gr. healing. 
Erythr. Gr. red. 
Esper. Gr. evening. 
Et. Gr. year. 
Eu. Gr. true, good. 
Euphras. Gr. delightful. 
Eury, Gr. broad. 
Euthy. Gr. straight. 
Eutoc. Gr. fruitful. 
Ev. Gr. (same as eu) true. 
Ex. Gr. out of, outward. 

Gr. 

Excec. L. blinding. 
Exis. Gr. habit. 

Fab. LL. bean. 
Fag. Gr., L. beech. 
Fed. Gr. clement. 
Fen. L. hay. 
Fale. L. sickle. 
Fasc. _L. fascicle, bundle. 

L. honeycomb. 
Gr. clement, mild. 
L. hay. 

Fenestr. L. window, lat- 
tice. 

Fer. 1, bearing. 
Ferr. L. iron. 
Ferul. L, rod. 
Festuc. L. straw. 
Fic, ficus. 1. fig. 
Fil, L, thread. 
Filic, filix. L. fern. 
Fimbr. Gr. fringed. 
Fiss. L, divided. 
Flagel._ L. thong. 
Flay. L. yellow. 
Floce. L. with woolly 

tufts. 
Flor, flos. 
Fol. L, leaf. 
Foveol. 1. pitted. 
Frag, fragr. L. fragrant. 
Frag, frang, frax. 1. break- 

ing. 7 
Pritill, L. chess-board. 
Fug. L. fleeting. 
Fulv. L. dull yellow. 
Fum. L. smoke. 
Fung. _L. fungus. 
Fus. L. spindle. 
Fuse. L, brown. 

L. flower. 
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Gx. Gr. earth, 
Gal, galac, galax. Gr. milk. 
Galb. L, galbule. 
Gale. Gr. weasel. 
Galea, Gr, helmet, 
Galiz, Gr. delighting. 
Gall. Gaul, cock. 
Gallis, galliz. Gr. delighting. 
Gam. Gr. marriage, union. 
Gano. Gr. joy. 
Gaster, gastro. Gr. stom- 

ach. 
Gaur. Gr. superb. 
Gaza. Gr. richness, 

Gr. earth. 
Gr. tiled roof. 

L, ice. . 
Gr. exhilarating. 

Gelat. L. jelly-like. 
Gelsomino, It. jasmin. 
Gemin. L. twin. 
Gemm. L. bud. 
Gen. Gr. generation. 
Gen, Celt. bush. 
Ger, gero. L. bearing. 
Ger, gero, geron. Gr. an 

old man. 
Geran. L. crane. 
Geton. Gr. neighbor. 
Geu. Gr. well-flavored. 
Gille. Gr. exhilarating. 
Glad. L. sword. 
Gland, glans. L nut. 
Glaph. Gr. hollow, hand- 

some. 
Glauc, glaux. Gr. sea-green. 
Glech. Gr. pennyroyal. 
Glob. L. globe. 3 
Glochin. Gr. angle, corner. 
Gloss, glot. Gr. tongue. 
Glox. Gr. angle. 
Glum. L. husk. 
Glyc. Gr. sweet. 
Glyph, glypt. Gr. carved. 
Gnaphal. Gr. cottony. 
Gne, gni, gno. Gr. bent. 
Gnet. Gr. joint. 
Gomph. Gr. nail, peg. 
Gon. Gr., L. knee, joint. 
Gossyp. Ar. cotton, silk. 
Gramin. L. grass, 
Gramm. Gr. letters. 
Graph. Gr. writing. 
Grav. L. heavy. 
Gris, L. gray. 
Grossul. L. unripe fig. 
Gutt. L. small drops. 
Gymn. Gr, naked. 
Gyn. Gr. woman, pistil. 
Gyr. Gr. whorled. 

Haben. L. thong, lash. 
Habra, habro. Gr. delicate. 
Hed. L. a kid. 
Hem. Gr. blood. 
Hesil. A.-S. head-dress. 
Hal. Gr. sea. 
Hama. Gr. with. 
Haplo. Gr. see Aplo. 
Hazel. A.-S, head-dress. 

Hebe. Gr. youth, young 
beau. 

Hed. L. kid. 
Hede, Gr. sweet. 
Heder. Celt. cord. 
Hedra. Gr. seat. 
Hedy. Gr. sweet. 
Hegemon, Gr. chief. 
Hele. Gr. horse-collar. 
Heli, helion. Gr. sun. 
Helic, helix. Gr. spiral. 
Helle. Gr. deadly. 
Helminth. Gr. worm. 
Helo. Gr. marsh. 
Hemer. Gr. by day. 
Hemi. Gr. half. 
Hemion. Gr. mule. 
Hepat. Gr. liver. 
Herpest. Gr. creeping. 
Hesper. Gr. evening. 
Heter. Gr. different. 
Hex. Gr. six. 
Hibisc. Gr. marsh-mallow. 
Hierac. Gr. hawk. 
Hiero. Gr. holy. 
Himanth. Gr. thong. 
Himant, himas. Gr. thong. 
Hippe. Gr. knight. 
Hippo. Gr. horse. 
Hole. Gr. pulling. 
Holo. Gr. whole. 
Homalo. Gr. regular, flat. 
Homo. Gr. similar. 
Hord. L. barley, 
Hormo. Gr. necklace. 
Hort. L. garden. 
Hum. L. moist. 
Hyen. Gr. hyena. 
Hyal. Gr. crystal. 
Hyd. Gr. water, 
Hydn. Gr. mushroom. 
Hydr. Gr. water. 
Hygr. Gr. moisture. 
Hymen. Gr. membrane. 
Hyo, hyos. Gr. pig. - 
Hyp, hypo. Gr. under. 
Hypa. Gr. woven threads, 
Hyper. Gr. through. 
Hypt. Gr. inverted. 
Hyss. Gr. dart, javelin. 
Hyssop, from Heb. Ezeb. 

Tanth. Gr. blue with red. 
Iber. L. Spain. 
Ic, icon. Gr. image. 
Ich, Gr. sticky. 
Ichn. Gr. slender. 
Ichthy. Gr. fish. 
Ict. Gr. weasel. 
Tleo. L., intestines. 
Tlex, ilic. LL. ilex, holly. 
Ilecebr, illici. LL. alluring. 
Illig. LL. binding. 
Tlys. Gr. mud. 
Imant. Gr. thong. 
Tod, ion. Gr. violet. 
Ipo. Gr. bindweed. 
Ipso. Gr. ivy. 
Ir. Gr, peace, olive-branch. 
Trid, iris. Gr. rainbow. 

TERMS 

Is. Gr. equal. 
Ite. Gr. willow. 
Ix. Gr. sticky. 
Iz. Gr. seated. 

Jasmin, from Ar. yasmin. 
Jateo. Gr. healing. 
Jatro. Gr. remedy. 
Jug. Gr. yoke. 
Jul. L. down, catkin 
Junc. L. joined, jointed. 
Junip. L. juniper. 

Kain. Gr. opening. 
Kentron. Gr. spur. 
Kermesin. Ar. carmine. 
Knem. Gr. knee. 
Kyl. Gr. juice. 

Lab. L. lip. 
Lac. L. milk. 
Lace. Gr. potherb, 
Lachan. Gr. potherb. 
Lachn. Gr. soft hair. 
Laci. Gr. split. 
Lact. L. milk. 
Ladan. Gr. resin. 
Led. Gr. hurtful. 
Len. Gr. cloak. 
Let. L. joyful. 
Lagen. Gr. bottle. 
Lago. Gr. hare. 
Lamin. L. blade, oar. 
Lamps, lampt. Gr. purging. 
Lant. L. lent, flexible. 
Lapid. L. stone, 
Lapp. L. bur, 
Laps. Gr. relaxing. 
Lard. L. lard, bacon. 
Laric, larix. L. larch. 
Lasio. Gr. hairy. 
Lat. L. broad, lateral. 
Late, laten. L. hid. 
Latex, latic. L. juice. 
Lathyr. Gr. vetch. 
Laur. L. laurel. 
Lav. L. laving. 
Lecan. Gr. basin. 
Lecid. Gr. little basin. 
Lecyth. Gr., I. pot. 
Led. Gr. cistus, net. 
Legno. Gr. fringe, flounce. 
Legum. L. pod. 
Leio, Gr. shining. 
Leipo. Gr. leaving. 
Lemm. Gr. bark. 
Lemna. Gr. scale, shell. 
Lens, lentic. IL. lens- 

shaped. 
Leo, leoni, leont. L. lion. 
Lep, lepid, lepis. L. scaly. 
Lept. Gr. fine, slender. 
Lepurus. Gr. rind. 
Leuc. Gr. white. 
Li. Gr. emphatic. 
Liat. Gr. coming forth. 
Liban. Gr. incense. 
Lich. Gr. scale. 
Lig. L. binding. 
Lil. L. lily. 
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Limn. Gr. lake. ¥ 
Limo, limnus. L. mud. 
Lin. Gr., L. thread. 
Lip. Gr. fat. 
Lipar. Gr. elegant. 
Liqu, liqui. L. liquid. 
Lir. Gr. lily. 
Lis. Gr. smvoth. 
Lis. Celt. water. 
Lit. Gr. smooth. 
Lith. Gr. stone. 
Littor. L. shore. 
Lob. Gr. pod. 
Lob. IL. lobe. 
Lochia. Gr. childbirth. 
Lod, lodic. L. scale. 
Loma. Gr. border. 
Lonch. Gr. spear. 
Loph. Gr. crest. 
Lor. Gr. thong. 
Lox. Gr. troop. 
Lue, luci. L. light, grove. 
Lugul, from lucciola. It. 

. glow-worm. 
Lun. L. luna, moon. 
Lup, lupin. L. wolf. 
Lychn. Gr. lantern. 
Lyco. Gr. wolf. 
Lygod. Gr. wand-like. 
Lyr. L. lyre, fiddle. 
L¥s. Gr. loosening. 
Lyss. Gr. rage. 
Lythr. Gr. black blood. 
Lyz. Gr. rage. 

Mach. Gr. strife. 
Macher. L. little sword. 
Macr. Gr. large. 
Mai, maj. Gr. May. 
Mal. L. ill. 
Mala. L. jaw. 
Malach, malax. Gr. soft. 
Malya. L. emollient, soft. 
Mamill, mamma. Gr., L 

nipple, breast. 
Manica. L. sleeve. 
Manis. Gr. lizard. 
Mann. Gr., L. manna. 
Mantis. Gr. prophet. 
Mar. L. sea, bitter. 
Marain, marant. Gr. fad- 

ing. 
Marces. 

sistent. 
Masc. L. masculine. 
Matric, matrix. L. womb. 
Maxill. L. jawbone. 
Mecon. Gr. poppy. 
Med. Gr. measure. 
Mega, megalo. Gr. large. 
Mel. LL. honey. 
Melissa. Gr. bee. 
Melo. Gr. black. 
Men, meny. Gr. moon. 
Menth. Gr. mint. 
Mer. Gr. part, measure. 
Meri. Gr. middle. 
Mes. Gr. middle, half. 
Mesembry. Gr. noon. 
Met, meth. Gr. with. 

L. withering-per- 

Metr. Gr. measure, heart- 
wood. 

Miant. Gr. spotted. 
Micr. Gr. small. 
Mim. Gr.ape, mimic. 
Minth. Gr. mint. 
Mirabil. L. wonderful. 
Mit, mitr. L. mitre. 
Mni. Gr. moss. 
Modiol. L. well-bucket. 
Mola, molin. L. mill. 
Moll. L. soft. 
Molopo. Gr. striped. 
Mom. Gr. impurity. 
Momord. L. chewed. 
Mon. Gr. one. i 
Mor. Gr. fool. 
Moro, morus. L. mulberry. 
Morph. Gr. form. 
Mosch, Ar. rnusk. 
Mu. Gr. mill. 
Mucor, mucid. L. mould. 
Mul. Gr., L. mill. 
Mulg. L. milky. 
Mus. L. mouse. 
Musc. L. fly, moss, musk. 
Muscar. L. fly-brush. 
My. Gr. mouse. 
Myc. Gr. mycelium. 
Mycel. Gr. mushroom, 

spawn. ~ 
Myl. Gr. mill. 
Myo, myos. Gr. mouse. 
Myric. Gr. perfume. 
Myrio. Gr. myriad. 
Myrist. Gr. fragrant oil. 
Myro. Gr. ointment. 
Myrrh. L. myrrh. 
Myrs, myrt. LL. myrtle. 
Myst. Gr. moustache. 
Myx. Gr. hidden; L. can- 

dlestick. 
Myz. Gr. to press, suck. 

Nabal. Gr. harp. 
Naiad, naias, najas. 
water-nymph 

Nan. Gr. dwarf. 
Nape. Gr. wood-nymph. 
Nare. Gr. narcotic 
Nard. Gr. spikenard. 
Narin. L. nostril. 
Narth, narthec. 
Nas. L. nose. 
Nast. Gr. thick, stuffed. 
Ne. Gr. no, without. 
Nect. Gr. nectar. 
Nectr. Gr. floating. 
Negund. Latinism of Gi- 

guieres, trembling, dan- 
cing. 

Nema. Gr. thread, stamen. 
Nemo. Gr. grove. 
Neo. Gr. new. 
Neott. Gr. bird’s-nest. 
Nepenth. Gr. no grief. 
Nepet. Gr. scorpion. 
Neph. Gr. snowy. 
Nephel. Gr. small cloud. 
Nephro. Gr. kidney. 

Gr. 

Gr. fennel. 

TERMS. sf 

Ner. Gr. damp. 
Nes. Gr. island. 
Neur. Gr. nerve. 
Nid. L. nest. 
Nidul._L. little nest. 
Nig. L. black. 
Niph. Gr. snowy. 
Nit. L. smooth. 
Nitr. Gr. nitre. 
Niv, nix. L. snow. 
Noct. L. night. 
Nola. L. little bell. 
Nost, Gr. sweetness. 
Notho. Gr. spurious. 
Noto. Gr, back, chine. 
Nuc. L. nut. 
Nud. L. naked. 
Nummul. L. coin. 
Nuphar. Ar, water-lily. 
Nut. L. nodding. 
Nux. L. nut. 
Nych, nyct. Gr. night. 
Nymph. Gr. nymph. 
Nyss. Gr. pricking, tear- 

ing. 

Ob. Gr., L. inverted. 
Obelisc. Gr. obelisk. 
Obol. Gr. small coin. 
Oc. Gr. eye. 
Och. Gr, neck. 
Ochn. Gr. wild pear. 
Ochr. Gr. ochre, yellow. 
Ochrea, L. leggin, greave. 
Oci. Gr, sweet-smelling, 
Oct. Gr., L. eight. 
Ocy. Gr. sweet-smelling. 
Od, odon. Gr. tooth. 
Gc. Gr. house. 
Gd. Gr. swelling. 
n. Gr. wine, vine. 
Oic, oik. Gr. house. 
Olea. Gr., L. olive, oily. 
Ol. Gr. killing. 
Ome, ome, omoi. 

Gr. flat. 
Gr. rain. 

Gr. navel. 
Gr. wild ass. 

Gr. simi- 

Gr. locust, burden. 
Gr. ass, vessel. 

Ony. Gr. hoof. 
Onych. Gr. 

onyx. 
Onym. Gr. name. 
Op. Gr. eye. 
Ophel. Gr. serviceable. 
Ophio. Gr. snake. 
Ophrys. Gr. eyebrow. 
Ophthalm. Gr. eye-disease. 
Oplism, oplo. Gr. armor. 
Opo. Gr. juice. 
Oporo. Gr. autumn. 
Ops. Gr. eye. 
Opsis. Gr. appearance. 
Or. L. mouth. 
Oreo, ori. Gr. mountain. 
Ormo. Gr. necklace. 

nail, hoof, 
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Ornith. Gr. bird. 
Oro. Gr. mountain. 
Orob. Gr. vetch. 
Orth. Gr. straight. 
Oryct. Gr. burrowing. 
Oryz. Ar. rice. 
Os. L. mouth. R 
Oscillat. L. vibrating. 
Osm. Gr. smell. 
Osteo. Gr. bone. 
Osti. LL. mouth. 
Ostr. Gr. shell, scale. 
Ot. Gr. ear. 
Othon. Gr, linen, rag. 
Otik. Gr. ear. 
Our. Gr. tail. 
Ox, oxa. Gr. acid. 
mee oxis. Gr. sharp, point- 

ed. 
Oxy. Gr. acid. 
Oz. Gr. smell. 

Pachy. Gr. thick. 
Pact. Gr. put together. 
Peder. L. opal. 
Pepal. Gr. dust. 
Pag. Gr. membrane. 
Palumb. L. pigeon. 
Pan. L. all, 
Panac, panax. 

ing. 
Panis. 1. bread. 
Papp. Gr. bearded. 
Par, Gr. near. 
Pard. Gr. leopard. 
Paries, pariet. L. wall. 
Parthen. Gr. virgin. 
Paspal. Gr. millet. 
Passi. L. suffering of Christ 

on the cross. 
Pastin. L. forked tool. 
Pav. L. peacock. 
Pecten. L. comb. 
Ped. L. foot. 
Pedicel. L. little foot. 
Pedicul. L., louse. 
Pel, pelt. Gr. hide, shield. 
Pelargo. Gr. stork. 
Pellea. Gr. dark-colored. 
Pen. Gr. almost. 
Penn. L. feather. 
Pent. Gr. five. 
Penth. Gr. grief. 
Pera. Gr. bag. 
Pergul. L. trellis. 
Peri, L, around. 

. Perister. Gr. dove. 
Petr. Gr, stone. 
Pence. Gr. fir. 
Phaca. Gr. lentil. 
Phacel. Gr. bundle. 
Phiie. Gr. destroying. 
Pheedr. Gr. gay. 
Phen. Gr. visible. 
Phag. Gr. food, edible. 
Phai. Gr. brightening. 
Phal. Gr. cone. 
Phalen. Gr. glow-worm, 

butterfly. 
Phalang. Gr. bundle, row. 

Gr. all-heal- 
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Phalar. Gr. shining. 
Phallus. Gr. cone, spadix. 
Phan, Gr. visible. 
Phao, Gr. brightening. 
Pharb. Ger. color. 
Phaseol. L. little ship. 
Pheg. Gr. beech. 
Phil. Gr. loving. 
Phleeb. Gr. vein. 
Phlog, phlox. Gr. flame. 
Phoenic. Gr. purple. 
Pheeno. Gr. bloody. 
Phol. Gr. scale, plate, 

feather. 
Phor, phore, phoro. Gr. 

bringing, bearing. 
Phorbe. Gr. food. 
Phorm. Gr. anything 
woven with rushes. 

Phos, phot. Gr. light. 
Phragm. Gr. wall, hedge. 
Phrym. Gr. dry. 
Phus. Gr. bladder. 
Phyc. Gr. seaweed. 
Phyl. Gr. leaf. 
Phym. Gr. swelling. 
Phys. Gr. bladder. 
Phyt. Gr. plant. 
Picr. Gr. bitter. 
Pignon. F. pine seed. 
Pil. Gr. ball; L. hair. 
Pilea, -us, Gr. cap. 
Pili, pilose. L. hairy, 
Pimel. Gr. fat. 
Pin. L. pine; Gr. drink, 
Pingui.  L, fat. 
Pino. Celt. head. 
Pipt. 

ing. 
Pis. LL. pea. 
Pisce. L. fish. 
Pist. Gr. drinking. 
Pitheco. Gr. ape. 
Pitt. Gr..pitch. 
Plagio. Gr. oblique. 
Plant. L. sole of foot. 
Plat, platy. Gr. broad. 
Pleco, plecto. Gr. folded, 

wreathed. 
Plectr. Gr. spur. 
Pléea, plero. Gr, abundant. 
Pleur. 
Plex. 

Gr. ribs, side. 
Gr. folded, woven. 

Ploc. Gr. curled, binding. 
Pne, pno. Gr. breathing. 
Poa. Gr. grass. 
Pod. Gr. foot, shoe. 
Pogon. Gr. beard. 
Pol. L. furrowed. 
Pol, poly. Gr. many. 
Pom. L. apple. 
Popul. 1. people. 
Port. L. carrying. 
Potamo. Gr. river. 
Potent. L. powerful. 
Poterium. Gr. cup, drink, 
Pre. L. before. 
Prat. IL. meadow. 
Pre. UL. before. 
Prem. Gr. stalk. 

Gr. falling, perish- 

TERMS. 

Pren. *Gr. drooping. 
Prin. Gr. red oak, 
Prion. Gr, a saw. 
Pro. UL, for. 
Prora. Gr. front. 
Prosart. Gr. suspended, 
Prosopis. Gr. face. 
Prost. Gr. appendage. 
Prot. Gr, first. 
Protea. Gr. many forms. 
Pruin. _L. frost. 
Psal. Gr. ring, pipe. 
Psamm. Gr. grassy sands. 
Pseud. Gr. false. 
Psiad. Gr. dew. 
Psid. Gr. pomegranate. 
Pail. Gr. naked, thin, bare. 
Psittac. Gr. parrot. 
Psoph. Gr. noise. 
Psoral. Gr.scabby. 
Psych. Gr. soul, coolness, 
Ptel. Gr. elm. 
Pter. Gr. wing. 
Pthalm. Gr. eye. 
Ptil. Gr. feather, plume. 
Ptych. Gr. fold. 
Pulmon. L., lung. 
Pulsat. L. beating. 
Pusill. L. small, timid. 
Pyen. Gr. dense. 
Pyr. Gr. wheat, fire. 
Pyr. L. pear. 
Pyren. 1. small stone-fruit. 
Pyrethr. Gr. fine. 
Pyrol. L. little pear. 
Pyrvho, pyrro. Gr. red. 
Pyrul. L. little pear. 
Python. Gr. snake. 
Pyxid. Gr. box with lid. 

L. four. 
L. such. 

Quater. L. four. 
Querc. L. oak. 
Quing, quint. L. five. 
Quis. L. who? which? 
Quivis. L. whosoever. 

Quadri. 
Qual. 

Ra. Gr. easily, quickly. 
Rach. Gr. spine. 
Raco. Gr. ragged. 
Rad. L. root. 
Ragio. Gr. torn. 
Ram. L. branch. 
Ran. L. frog. 
Ranuncul. L. little frog. 
Rap. L. turnip. 
Raph. Gr. seam. 
Raphi, raphid. Gr. needle. 
Rapuncul. L. little turnip. 
Rect. L. straight. 
Rem, remus. LL. oar. 
Ren. L. kidney. 
Rept. L. creeping. 
Resed. L. appeasing. 
Resupin. L. inverted. 
Ret, retic. L. net. 
Retin. Gr. resin. 
Retin, retinacul. 

string. 
L. stay, 
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Rhabd, Gr, rod, switch. 
Rhamn. _L. buckthorn. 
Rhap. Gr. strong. 
Rhe. Gr. flowing. 
Rhex. Gr. rupture. 
Bhin. Gr. nose. 
Rhips. Gr. willow branch. 
Rhipis. Gr. fan. 
Rhiz. Gr. root. 
Rhod. Gr. red. 
Rhoé. Gr. stream, wave. 
Rhus. Gr. stomach. 
Rhus. Celt. red. 
Rhynch. Gr. snout, beak. 
Rhyt. Gr. wrinkled. 
Ric. L. woman’s cloak. 
Ricin. L. tick-bug. 
Rip, rips. Gr. osier, thong. 
Ripa. L. growing by water. 
Riv. L, belonging to rivers. 
Rops. Gr. shrub. 
Ror, rorid. L, dewy, dew- 

like. 
Ros. L. rose, dew. 
Rostel, rostr. L. beak, 
Rub. L. red. 
Rof. L. reddish. 
Rupa, rupic. 

rocks. 
Ruri, rus. L. rural. 
Russ. Gr. red. 
Ryt. Gr. wrinkled. 

Sab. L. sand. 
Sac. Gr., L. sack, bag. 
Sacch. L. sugary. 
Sace. Gr. buckler. 
Sem. Gr. flag. 
Sagen. L. net, seine. 
Sagin. L. gross food. 
Sagit. L. arrow. 
Sal. L. salt. 
Sal. Celt. near. 
Salp. Gr. trumpet. 
Salv. L. saving, healing. 
Sambuc. Gr. musical pipe. 
San. L, healing. 
Sanct. L. holy. 
Sanguis. L. blood. 
Sant. L. holy. 
Sapo. L. soap. 
Sapr. Gr. putrid. 
Sar. Gr. adorning. 
Sarc. L. flesh. 
Sard. 1. carnelian. 
Sarment. L. twig. 
Saro. Gr. to sweep. 
Sarsa. Span. bramble. 
Sart. L. stitched. 
Satur. Ar. savory. 
Satyr. Gr. satyr. 
Saur. _L. lizard. 
Sax. L. rock. 
Scab. Gr. itch, scabby. 
Scev. L. left hand. 
Scal. L. ladder. 
Scaph. Gr. little boat. 
Scep. Gr, shade, cover. 
Sceptr. Gr. sceptre. 
Schis, schiz. Gr. split, rent. 

L. among 

Schoen. Gr. cord, rush. 
Scia. Gr. shade. 
Sciad. Gr. umbrella. 
Scill. Gr. injurious. 
Scind. L. torn. 
Scirp. L. rush. 
Scitam. L. pleasant meat. 
Scler. Gr. hard. 
Scob. L. sawdust. 
Scolio. Gr. crooked. 
Scolo. Gr. thorn. 
Scolopendr. Gr. centipede. 
Scoly. Gr. thorn. 
Scopa. L. brush. 
Scord. Gr. garlic. 
Scoria. Gr. cinder, dross. 
Scoro. Gr. dung. 
Scorpio. lL. scorpion. 
Scorz, Gr. viper. 
Scroph. Gr. scrofula, sow. 
Scrot. L. bag, purse. 
Scut. L. shield. 
Scutell. L. little shield. 
Scutic. L. whip. 
Scyph. Gr. cup. 
Scyr. Gr. roughness, 
Secal. L. rye. 
Sech, seco. Gr. enclosure, 

stall- fattened. 
Securi. L. hatchet. 
Sed. L. seat, seated. 
Selag. L. hedge hyssop. 
Selen. Gr. moon. 
Selin. Gr. parsley. 
Sella. L. saddle. 
Sema. Gr. flag, standard. 
Seme. Gr. mark, impres- 

sion. 
Semm. Gr. crown. 
Semper. L. always. 
Sen, L. old. 
Sep. Gr. putrid. 
Sept. L. seven, partition. 
Seri, seric. L. silky. 
Serot. L, late appearing. 
Serp. L. creeping. 
Serra. L. saw. 
Set. L. bristle. 
Sicy. L. cucumber. 
Sid, sider. L. star. 
Sideros. Gr. iron. 
Silen. Gr. saliva. 
Silph. Gr. moth. 
Sime. Gr. bee. 
Simo. Gr. flat. 
Sinap. Gr. mustard. 
Sion. Gr, wool. 
Siph. Gr. tube. 
Sis. Gr. hog. 
Sisymb. Gr. finger. 
Smaragd. Gr. emerald. 
Smil. Gr. scraper. 
Smyrn. Gr. myrrh. 
Sol. L. sun, 
Sold. L. piece of money. 
Solen. Gr. tube. 
Solid. L. firm, united. 
Som. Gr. flock, body. 
Sonch. Gr. sow-thistle. 
Soph. Gr. wisdom. 

X1ll 

Sophron. Gr. modest. 
Sor. L. heap. 
Sorb. L. absorbing. 
Sparass. Gr. torn. 
Spargan. Gr. fillet, band- 

age. 
Spart. .Gr. broom-plant, 

rope 
Spatal. Gr. delicate. 
Spath. Gr. sheath. 
Spec. L. mirror. 
Sperg. L. scattering, 
Sperm. Gr. seed. 
Sphac. Gr. sage-plant. 
Spher. Gr. sphere. 
Sphagn. Gr. moss. 
Sphen. Gr. wedge. 
Sphinct. Gr. contraction. 
Sphodel. Gr. surpassed. 
Sphond. Gr. neck, head. 
Spic. L. spike. 
Spil. Gr. clasping, stingy. 
Spin. Gr. spariow. 
Spin. L. spine. 
Spin, spinid. 

bird. 
Spir. L. spiral. 
Splach, splanch. 

bowels. 
Splen. Gr. spleen. 
Spond. Gr. cup. 
Spor. Gr. seed, spore. 
Spum. L. froth. 
Squarros. L. spreading at 

right angles. 
Stachys. Gr. spike. 
Staphyl. Gr. bunch. 
Stat. L. position. 
Static. L. arresting. 
Stax. Gr. spike. 
Steg. Gr. covering. 
Stell. L. star. 
Stelm. L. dog-collar. 
Stemm. Gr. crown. 
Stemon. Gr. stamen. 
Stephan. Gr. crown, top, 

rim. 
Stich. 

Gr. strange 

Gr. 

Gr. row. 
Stict. Gr. pit, brand. 
Stilbe. Gy. brightness. 
Stip. L. stipe, feather. 
Stipul, L. stipule. 
Stem. Gr. mouth. 
Strat. Gr. soldier. 
Strept. Gr. twisted. 
Strig, L. with closely 

pressed hairs. 
Strobil. Gr. whirling; cone. 
Strobil. L. artichoke. 
Strom. Gr. couch, thallus. 
Stromb. Gr. twisted shell. 
Strophe. Gr. turned, twist- 

ed. 
Strum. L. swelling. 
Struth. Gr. ostrich. 
Stryphn. Gr. astringent. 
Styl. Gr. style, column. 
Styph. Gr. stuffed. 
Styphn. Gr. astringent. 
Subul. L, awl-like. 
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Sus. Gr. hog. 
Sym. Gr. together. 
Symbol. Gr, banner, flag. 
Symphyo. Gr. united, or 

growing together, 
Syn. Gr. together. 
Syring, syrinx. Gr. pipe, 

reed. 
Sys. Gr. hog. 
Syzyg. Gr. union. 

Tad. L. wearisome. 
Teen. Gr. fillet, wreath. 
Tal. Gr, green branch. 
Tamar. Ar. date. 
Tapein, tapin. Gr. lowly. 
Tarax. Gr. to disorder. 
Tass. -Gr. order. 
Taxi. Gr, arrangement. 
Tel. Gr. end; complete; 

distant. 
Tephros. Gr. ash-colored. 
Ter. L. three. 
Termin. 

limit. 
Terpno. Gr. beautiful. 
Testud. Gr. tortoise. 

L. boundary, 

Tetr. Gr. four. 
Thal. Gr. green branch, 

thallus. y 
Thalam. Gr. bridal cham- 

ber. 
Thalass. Gr. sea. 
Thamn. Gr. bush. 
Thanat. Gr. death. 
Thaum. Gr. wonderful, 
Thec. Gr. envelope. 
Them. Gr. arrangement. 
Then. Gr. sole of foot. 
Theo. Gr. God, divine. 
Ther. Gr. harvest, hunt. 
Therm. Gr. hot. 
Thlasp. Gr. broken, 

pressed. 
Thria. Gr. fig-leaf. 
Thrina. Gr. fan. 
Thuja. Gr. sacrifice to gods. 
Thyl. Gr. bag. 
Thym. Gr. courage, in- 

spiring. 
Thyrs. Gr. thyrsus. 
Thys. Gr. fringe. 
Tiar. L. tiara. 
Tigr. L. tiger. 
Til. L. linden. 
Tipul. L. crane-fly. 
Toc, Gr. fruitful. 
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Tom. Gr. cut. 
Tort. L. twisted. 
Touter. Gr. another. 
Tox. Gr. a bow. 
Toxic. Gr. arrow-poison. 
Trach, Gr. throat. 
Trag. Gr. goat. 
Trap. Old Ger. trap, snare. 
Trapez. Gr. table. 
Trem. Gr. trembling. 
Trep. Gr. turning. 
Tri. L. three, 
Tribul. L. threshing sledge 

with sharp spikes. 
Trich. Gr. hair. 
Triens, trient. L. third 

part of a foot. 
Tril. L. triple. 
Trip, trips. Gr. grinding. 
Tritic. L. beaten, threshed. 
Tritoma. Gr. thrice cut. 
Troch. Gr. wheel. 
Trol. Ger. round. 
Troll. Ger. rolling. 
Trop. Gr, turned. 
Tropxo. Gr. victory. 
Troxim. Gr. edible. 
Tryma. Fr, like hickory- 

nut. 
Tryp. Gr. hole. 
Tub. L. tube. 
Tulip. Pers. turban. 
Tunic. L. coat. 
Turr. L. turret. 
Turt. 1. twisted. 
Tuss. L. cough. 
Tyl. Gr. a hard swelling. 
Tymp. L. drum. 
Typh. Gr. bog. 

Ud, udor. Gr. water. 
Ul. Gr. thicket, copse. 
Ulm. Celt. elm. 
Umbel, L. umbrella. 
Umbilic. L. navel. 

L. shade. 
L. one. 

Upo. Gr. under. 
Ur, urio, urium, uro. Gr. 

tail. 
Uran. Gr. sublime. 
Ureeol. L. cup. 
Ure, uro, urt. L. burning. 
Ust, L. burnt, scorched. 
Utric. L. bladder. 
Uv. LL. grape. 

Liz, 

TERMS. 

Vace. L. cow. 
Vaccin. (IL. bacecin) berry. 
Vagin. L. sheath. 
Val. L. powerful. 
Valer. L. health-giving. 
Vase. L. vessel. 
Vent. L. wind. 
Ventr. L. belly. 
Ver, L, truly. y: 
Woraese. (L. barbasc) beard- 

ed. 
Vern. L. vernal. 
Vesic. L. bladder. 
Vexill. L. banner. 
Viburn. LL. tough, pliant. 
Vicia. L. binding. 
Vince. L. band, chain. 
Vir. L. green. 
Visc. L. viscid, mistletoe. 
Vit. L. life; the vine. 
Viticul. L. little vine. 
Vitt. L. fillet, band. 
Volv. L. rolling. 

Xanth. Gr. yellow. 
Xen. Gr. a guest. 
Xenodoch. Gr. hospitality. 
Ker. Gr. arid, dry. 
Xipho. Gr. sword. 
Xyl. Gr. wood. 
Xyr. Gr. pointed, sharp, 
Xysm. Gr. a shaving, 

scale. 
Xyst. 

Yie. 
Ypo. 

Gr. covered piazza. 

Gr. forest. 
Gr. under. 

Zab. Gr. bent, wreathed. 
Zabe. Gr. coat of mail. 
Zam. Gr, loss. 
Zamia, pine-nut. 
Zea. Gr. living; name also 

of a sort of grain. 
Zem. Gr. loss. 
Zephyr. Gr. west wind. 
Zeux. Gr. joined. 
Zig. Gr. yoke. 
Zingiber. Gr. ginger. 

Gr. darnel. 
Zizyph, from Ar. 

jujube. 
Zo. Gr. life. 
Zom. Gr. belt. 
Zon, Gr. girdle. 
Zoster. Gr, girdle. 
Zug, zyg. Gr. yoke. 

zizouf, 
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Abel, Dr., naturalist. 
Achilles, Gr. myth. 
Adanson, Fr. botanist. 
Adlum, American citizen. 
Adonis, Gr. myth. 
Albertus (Magnus), celebra- 

ted theologian. 
Aldrovandi, It. nat. 
Allamand, Dr., of Leyden. 
Alonso (Zanoni), Sp. bot. 
Alstroemer, Swedish mer- 

chant. . 
Amaryllis, Roman myth. 
Amazon, river, 8. Am. 
Amherst, English countess. 
Amman, Swiss bot. 
Amson, Am. citizen. 
Andrea, Dr., Hanover. 
Andromeda, Gr, myth. 
Angulo, Sp. naturalist. 
Aphrodite, Gr. Venus. 
Arabis, from Arabia. 
Araucania (whence Arauci- 

ria), 2 province of Chili. 
Arethusa, Gr: myth. 
Artemis, Gr. myth. 
Asagrea, for Asa Gray, Am. 

bot. 
Asclepias, Esculapius. 
Atropa, Gr. myth. Fate. 
Attalus, King of Pergamos. 
Aubriet, Fr. botanist. 
Averrhoes, Arab. philos. 
Avicenna, Arab. philos. 
Azara, Sp. botanist. 

Bacchus, Gr. myth. 
Backhouse, Eng. traveller. 
Banister, Eng. missionary to 

Vv a 
Banks, Sir J., Eng. 
Barclay, Eng. collector. 
Barker, Eng. orchidist. 
Barnadez, Sp. bot. 
Barrelier, Fr. bot. 
Barrington, Eng. antiquary. 
Barton, Am. bot. 
Bassi, Fr. bot. 
Bauhin, Swiss bot. 
Beaufort, Duchess, Eng. 
Beaumont, Mrs., Eng. 
Bedford, Duke, Eug. 
Begon, Fr. amateur. 
Bejar, Sp. bot. 
Bentham, Eng. bot. 
Bergius, Swed. bot. 
Bergsma, Dutch bot. 
Berthollet, Fr. chemist. 

II. 

Proper Names. 

Bertye, from Lambertye, 
Fr. count. 

Besler, bot, Nuremberg. 
Besser, Russ. bot. 
Bignon, Fr. abbé. 
Billardiére, Fr. bot. 
Billberg, Swed. bot. 
Blackwell, Eng. bot. 
Bleeker, Dutch amateur. 
Bligh, Eng. captain. 
Blumenbach, Ger, physiol. 
Boccone, Sicilian bot. 
Boehmer, Ger. bot. 
Boerhaave, Dutch bot. 
Bolivar, President of Colom- 

bia, S. Am. 
Bolton, Eng. bot. 
Bonnet, Swiss nat. 
Bontius, Dutch nat. 
Boroni, It. attendant of Dr. 

Sibthorp. 
Bory, Fr. savant. 
Bose, Fr. agriculturist. 
Bossieu, Fr. bot. 
Boswell, Eng. author. 

| Bougainville, Fr. navigator. 
Bouguer, Fr. savant. 
Boussingault, Fr. philoso- 

pher. 
Bouvard, Fr. bot. 
Bowen, Governor of Queens- 

land. 
Boykin, Dr., Ga. 
Braganza, royal line of Por- 

tugal. 
Brayer, Fr. physician. 
Brazoria, Texas town. 
Bridel, Swiss bot. 
Brodie, Scotch bot. 
Broussonet, Fr. bot. 
Browallus, Bishop of Abo. 
Browne, Dr. P. 
Bruce, Eng. traveller. 
Brunfels, Ger. bot. 
Brunonia, latinism 
Brown (Robert). 

Buchanan (Hamilton), Eng. 
amateur. 

Buchner, Ger. bot. 
Buckley, bot. 
Buddle, Eng. bot. 
Burchell, Eng. traveller. 
Burmann, Dutch bot. 
Burser, Ger. bot. 
Buttner, Ger. bot. 
Byron, Eng. Admiral. 

for 

Cesalpinus, It. bot. 

XV 

Calandrini, Ger. bot. 
Callirhoé, Gr. nymph. 
Camellia, after Kamel, 

Jesuit father. 
Candolle, de, Fr. bot. 
Carey, Eng. bot. 
Carludovica, after 

and Luisa of Spain. 
Caspury, Swiss bot. 
Cassandra, Gr. myth. 
Cassiope, Gr. myth. 
Castilléjo, Sp. bot. 
Cathcart, Ind. amateur. 
Cecrops, Gr. ruler, 
Celsius, Swed. author. 
Centaur, Gr. myth. 
Cerasus, town in Pontus, 
Cerberus, Gr. myth. 
Chaptal, Fr. chemist. 
Charlwood, Eng. seedsman. 
Chiron, Gr. centaur. 
Circe, Gr. myth. 
Clark, Am. explorer. 
Claude(Lamoureux), Fr, bot. 
Clavijo, Sp. bot.. 
Clayton, Am. bot. 
Clinton, De Witt. 
Clusius, Charles de I’Ecluse, 

Fr. bot. : 
Cobo, Sp. bot. 
Colchis, now Mingrelia, 

Asia. 
Cole, Gov. of Mauritius. 
Collet, bot. author. 
Collins, Z., American. 
Colliuson, Eng. bot. 
Cologan, family in Teneriffe, 
Columellins, Rom. agricult. 
Columna, It. nobleman. 
Combretum, ancient name. 
Commelyn, Dutch bot. 
Comparetti, It. bot. 
Compton, Eng. bishop. 
Cook, the navigator. 
Cordus, Ger. bot. 
Correa, Portuguese bot. 
Cossigny, Fr. nat. 
Coulter, bot. author. 
Crantz, Austrian bot. 
Crawfurd, Gov. of Singapore. 
Crescenzi, It. agricult. 
Crow, Eng. bot. 
Cruickshanks,Eng. agricult. 
Cuming, Lady. 
Cunningham, 

Carlos 

Australian 
bot. 

Cupani, It. bot. 
Curtis, Eng. bot. 
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Casson, Fr. bot. 
Cypris, Gr. Venus, 
Cyrilli, bot., Naples. 

Dahl, Swed. bot. 
Dalberg, Swed. Dr., friend 

of Jussieu. 
Dale, Eng. bot. 
Dalechamp, Fr. bot. 
Dampier, navigator. 
Daphne, Gr, myth. 
Darlington, Am. bot. 
Darwin, Eng. bot. 
Daubenton, Fr. nat. 
Davall, Swiss bot. 
Davies, Welsh bot. 
Decaisne, Fr. bot. 
De la Beche, Fr. bot, 
Desfontaines, Fr. bot. 
Deutz, sheriff of Amster-- 

dam, 
Diana, Gr. myth. 
Dickson, Eng. cryptogamist. 
Dierville, Fr. traveller. 
Dillen, bot., Oxford pro- 

fessor. 
Dione, Gr. Venus. 
Dioscorides, Gr. physician. 
Dirca, celebrated Gr. foun- 

tain. 
Dodoens, Belg. bot. 
Dombey, Fr. bot. 
Doody, Eng. cryptogamist. 
Dorsten, Ger. author. 
Douglas, Scotch collector for 

Hort. Soc. 
Drayton, Am. nat. 
Drummond, Scotch bot. 
Durante, It, bot. 
Duvau, Fy. bot. 

Echeveri, Mex. 
draughtsman, 

Edwards, Eng. bot. draughts- 
man. 

Ehret, Ger. bot. draughts- 
man. 

Elliott, Am. bot. . 
Elizabeth, Prussia, princess. 
Engelmann, Am. bot. 
Enslen, Austrian traveller. 
Erechtheus, Attic king. 
Escallon, Sp. traveller. 
Eschscholtz, Ger. bot. 
Espeleta, Santa Fé. 
Eugene, Savoy, prince. 
Eupator, King of Pontus. 
Euphorbus, ancient physi- 

cian, 
Eurybia, Gr. myth, mother 

of the stars. 

bot. 

Fabiano, Spain. 
Fadyen, author of Flora of 
Jamaica. 

Fagon, Fr. bot. 
Fenzl, Ger. bot. 
Flacourt, Fr. commandant, 

Madagascar. 
Floerke, Ger. bot. 
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Forestier, Fr. physician, 
Forskal, Swed. bot. 
Forster, Eng. bot. 
Forsyth, royal 

Kensington. 
Fothergill, Dr., London. 
Fourcroy, Fr. chemist. 
Franco, Spaniard. 
Frankenius, Swed. bot. 
Fremont, Am. explorer. 
Freycinet, Swiss navig. 
Froelich, Ger. bot. 
Fuchs, Ger. bot. 
Funk, Ger. cryptogamist. 

gardener, 

Gaertner, Ger. bot. 
Gage, Sir T., Eng. 
Gaillard, France. 
Garcin, Eastern traveller. 
Garden, Dr., 8. Carolina. 
Gardoqui, Sp. financier. 
Garidel, Fr. bot. 
Garry, Sec. Hudson Bay Co. 
Gaston, Fr. prince. 
Gattinger, Dr. A., physician 

and bot., Nashville, Tenn. 
Gaudichaud, Fr. bot. 
Gaulther, Dr., Quebec. 
Gay-Lussac, Fr. scientist. 
Gaza, Theod., 15th cent. 
Gentius, a king of Illyria. 
Gerarde, Eng. herbalist. 
Gesner, Swiss bot. 
Gil, Sp. bot. 
Gillen, Dr. 
Gillies, Scotch hist. 
Gleditsch, Ger. bot. 
Gleichen, Ger. bot. 
Gloxin, Ger. bot. 
Goldfuss, Ger. bot. 
Gongora, Viceroy of N. 

Granada. 
Good, collector for Kew 

Gardens. 
Goodyer, Brit. bot. 
Gordon, Dr., Aberdeen. 
Gouan, Fr. bot. 
Govenia, after Gowen, horti- 

culturist, Eng. 
Grabowski, Ger. bot. 
Grew, Eng. bot. 
Greville, bot. patron, Eng. 
Guettard, Fr. nat. 
Gunner, Bp. of Norway. 
Gustavus III., of Sweden. « 
Guzman, Sp. bot. 

Hake, Ger. patron of bot. 
Hales, Stephen, author, Am. 
Hamel, du, Fr. physiol. 
Hebenstreit, Ger. traveller. 
Helen, of Greece. 
Helicon, Gr. mountain. 
Helwing, Ger. bot. 
Héracles, Hercules, 

myth. 
Heritier, Fr. bot. 
Hermann, Ger. bot. - 
Hernandez, Sp. bot. 
Heucher, Ger. bot. 

Gr. 
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Hibbert, George. 
Hillebrand, Dr. 
Hinds, bot. 
Hippocrates, Gr. physician. 
Hooker, Eng. bot. 
Hope, Scotch bot. 
Hosack, Dr., N.Y. 
Hotton, Dutch bot. 
Houllet, Fr. gardener. 
Houston, Eng. bot. 
Hove, Polish bot. 
Hoy, Eng. gardener. 
Hudson, Eng. bot. 
Hugel, Baron, Vienna. 
Humboldt, scientist. 
Hume, Lady, Eng. 
Hyacinthus, Gr. myth. 

Iberia, Spain. 
India, Asia. 
Iris, Gr. myth. 
Ixora, Malabar goddess. 

Jacquemont, Fr. traveller. 
Jacquin, Dutch bot. 
Jefferson, President U.S. 
Joinville, de, Fr. 
Jones, Sir W., Eng. 
Jove, Ju, Jupiter. 
Jungermann, Ger. bot. 
JussiEv, Fr. bot. 
Justice, Scotch horticult. 

Ger. nat. 
g , Dutch amb 

dor to Spain. 
Kalm, Swed. bot. 
Kennedy, Eng. 
man. 

Kerr, Eng. bot. collector. 
Kitaibel, Hung. bot. 
Klein, Ger. bot. 
Keelreuter, Ger. bot. 
Knowlton, Eng. nat. 
Knox, of Ceylon. 
Konig, Brit. Museum. 
Kops, bot. author. 
Kosteletskya, Boliem. bot. 
Kramer, Ger. bot. 
Kylling, Dan. bot. 

Kempfer, 
k 1 

nursery- 

Lachenalia, after De la 
Chenal, Fr. bot. 

Lagerstroem, Ger. bot. 
Lambert, Eng. bot. 
Landolphe, Fr. navig. 
La Pagerie, Emp. Josephine. 
La Porte, Fr. savant. 
(La) Roche, Swiss physician. 
Lardizabala, Sp. nat. 
Larrea, Sp. scientist. 
Lavater, Swiss author. 
Lavoisier, Fr. chemist. 
Lawson, Scotch florist. 
Leche, Swed. bot. 
Lee, Eng. nurseryman. 
Leschenault, Fr. bot. 
Lespedez, Gov, Florida. 
Leucothoé, Gr. myth, 
Lewis, Am. explorer. 
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Leycester, Eng. judge in 
engal. 

Liebie, Gr. chemist. 
Linder, Swed. bot. 
Lindley, Eng. bot. 
Linnzus, Swed. bot. 
Lister, Eng. nat. 
Lobel, Fr. bot. 
Lodoicea, after Laodice, 

daughter of Priam and 
Hecuba. 

Logan, Phila., founder of 
Library. 

Loiseleur, de Longchamps, 
Fr. bot. 

Lonicer, Ger..physician. 
Lopez, Sp. bot. 
Lowe, Eng. clergyman. 
Ludwig, Ger. bot. 
Luxemburg, Fr. duke. 
Lydia, country in As. Minor. 
Lysimachus, a king of Sicily. 

Mackay, Dr., Dublin. 
Maclure, Am. geologist. 
Magnol, Fr. physician. 
Mahernia, anagram 

Hermannia. 
Malcolm, Eng. uurseryman. 
Malesherbes, Fr. author. 
Malpighi, It. microscopist. 
Mandeville, British minis- 

ter to B. Ayres. 
Manetti, It. bot. 
Mangles, English bot. pa- 

tron, 
Mantis, name of an insect. 
Maranti, It. bot. 
Maratti, It. bot. 
Marcgrave, Ger. bot. 
Marchant, Fr. bot. 
Maria, Virgin Mary. 
Marsilea, after Marsigli, It. 

nat. 
Martyn, Eng. bot. 
Masdevall, Sp. bot. 
Maton (de la Varenne), Fr. 

author. 
Matthioli, It. bot. 
Maurandy, Sp. scientist. 
Mauritia, after Maurice, 

prince of Nassau. 
“Medic, from Media. 
Medinilla, Gov. of Mari- 

anne (Ladrone) Islands. 
Mentzel, Ger. bot. 
Mesua, Arab, 8th cent. 
Metternich, Prince. 
Michaux, Fr. bot. 
Micheli, bot., Florence. 
Mikan, bot., Prague, 
Mirbel, Fr. bot. 
Mitchell, Am. bot. 
Mohr, Ger. bot. 
Moltke, Danish noble. 
Monardez, Sp. physician. 
Monson, Lady Ann. 
Montbret, Fr. scientist. 
Moree after Moore, Eng. 

ot. 

for 

Morin, Fr. bot. 
Morison, Eng, bot. 
Musa, ancient Roman phy- 

sician. 
Mutis, bot., New Granada. 

Napoleon, Emperor I. 
Narcissus, Gr, myth, 
Nepete, a Tuscan town. 
Neptune, Gr. sea-god. 
Nereus, (ir. sea-god. 
Nerine, Gr. myth. 
Nevius, Am. clergyman. 
Newberry, Am. scientist. 
Nicander, Gr. poet. 
Nicot, Fr. ambassador. 
Nieremberg, Sp. nat. 
Noisette, Fr. nurseryman, 
Nuttall, Am. bot. 
Nuyts, Dutch navigator. 
Nyssa, Gr. water-nymph. 

Opus (Opuntia), Gr. town. 
Orontes, river, Asia. 
Osbeck, Swed. trav. 
Osmund, Celt. deity, or per- 

haps St. 0., Bp. of Salis- 
bury. 

Peon, fabled Gr. physician. 
Paliurus, African town. 
Paphia, Venus. 
Park,Mungo, Eng. traveller. 
Parkinson, Eng. bot. 
Parmentier, Fr. agricult. 
Parnassus, Gr. mt. 
Paulli, Danish bot. 
Paulownia, Russian  prin- 

cess. 
Pavon, Sp. bot. 
Pereskia, after Pieresk, Fr. 

scientist. 
Pernetty, traveller. 
Persic, Persia. 
Petiver, Eng. nat. 
Petre, Lord, Eng. 
Phenix, from Phoenicia; 

also, a fabled bird. 
Pinckney, Gen. 
Pison, Dutch nat. 
Pitcairn, Eng. physician. 
Planer, Ger. bot. 
Plumier, Fr. bot. 
Poinci, de, Gov. of Antilles. 
Poinsette, Am. minister to 

Mexico. 
.| Polemon, Gr. philos. 
Pontedera, It. bot. 
Poultney, bot. author, 
Priestley, Dr., Eng. 
Pronay, Fr. nat. 
Proserpine, Gr. myth, 
Proteus, Gr, myth. 
Punic, Carthaginian. 

Quassia, a celebrated negro 
slave and physician in 
Surinam, who used as a 
remedy the drug which 
bears his name, 
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Raffles, Sir W., Eng. 
Rafinesque, Fr. bot. 
Raleigh, Sir W. 
Ramond, Fr. nat. 
Rand, London bot. 
Reaumur, Fr. nat. 
Retzius, Swed. bot. 
Rhode, see Rohde. 
Richard, Fr. bot. 
Riché, Fr. nat. 
Rive, Swiss bot. 
Rivinus, Ger. bot. 
Robin, Fr. bot. 
Robinson, after Robinson 

Crusoe. 
Roche, de la, Fr. bot. 
Roell, Dutch anatomist. 
Rohde, Ger. scientist. 
Rondelet, Fr. nat. 

| Roxburgh, E. Ind. bot. 
Royen, Leyden bot. 
Rudbeck, Swed. bot. 
Rudge, M. F. 
Ruell, Fr. bot. 
Russell, Dr. Alex., Scot. 

Sabbati, It, bot. 
Salisbury, Eng. bot. 
Salvador, our Saviour. 
Sanderson, Sec. Hist. Soc., 

Natal. 
Sansevier, Swed. bot. 
Sarmiento, Sp. bot. 
Sarrasin, Dr., Quebec. 
Sauvages, Fr. bot. 
Schlimm, collector. 
Scholler, Ger. bot. 
Schomburgk, nat, 
Schrank, Ger. bot. 
Schultz, Ger. bot. 
Schweinitz, Am. bot. 
Seaforth, Lord, Eng. 
Senebier, Swiss nat. 
Sequoia, Cherokee noble. 
Sesban, Ar. name. 
Seymer, H. 
Shepherd, Eng. bot. 
Sherard, Eng. bot. 
Short, bot., Ky. 
Sibthorp, Eng. bot. 
Simmonds, Eng. nat. 
Sloane, founder of Brit. Mu- 

seum. 

Smeathmann, Af. traveller. 
Sobral, Sp. bot. 
Solander, Swedish collector 

of plants. 
Sole, bot. writer, Eng. 
Solly, phytologist, F.R.S. 
Sparmann, Swed. bot. 
Spigelius, It. bot. 
Sprekel, Ger. bot. 
Stackhouse, Eng. author. 
Stadmann, Ger. bot. 
Stapel, Dutch physician. 
Staunton, Sir George. 
Stevia, after Esteve, bot. of 

Valencia. 
Stilling(fleet), Eng. collec- 

tor. 
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Stokes, Eng. bot. 
Strelitz, after 

George III. 
Stuart, John, Lord Bute. 
Sullivant, Am. bryologist. 
Sutherland, Scotch bot. 
Swainson, Isaac, F.R.S. 
Swartz, Swed, bot. 
Swert, Dutch collector of 

plants. 
Swieten, Dutch bot. 

queen of 

Tabernemontanus, Fr. bot. 
Tamarix, after Tamaris, now 

Tambro, a river of the Py- 
renees. 

Tasman, Dutch navigator. 
Telfair, Mrs., Eng. 
Teucer, a Trojan prince. 
Thalius, Ger, physician. 
Theophrastus, Gr. bot. 
Thunberg, bot. traveller. 
Tillands, bot. at Abo. 
Tilli, It. bot, 

Todo, Ger. mycologist. 
Toren, Swed. bot. 
Torrey, Am. bot. 
Tournefort, Fr. bot. 
Tradescant, gardener 

Charles I. 
Trautvetter, Russ. bot. 
Trigueros, Sp. poet. 
Turner, Eng. bot. 

Urania, Gr. myth. 

Vallisneri, It. bot. 
Vallot, Fr. bot. 
Vaucher, bot., Geneva. 
Vauquelin, Fr. chemist. 
Véneris, of Venus. 
Vernon, Eng. bot. 
Veronica, Saint. 
Victoria, Queen. 
Vigni, It. author. 
Villars, Fr. bot. 
Virgil, Latin poet. 
Viviani, It. savant. 

ETYMONS OF BOTANICAL 

to 

TERMS. 

Wachendorf, Dutch bot. 
Wahlenberg, bot. author. 
Waldstein, Coun, Aust. 
Watson, London apothecary, 
Weigel, Ger. savant. 
Welwitsch, Dr., Ger. 
Whitlavia, after Whitlaw, 

Trish bot. 
Wigand, Bishop of Pomera- 

nia. 
Willoughby, Eng. nat. 
Wister (not Wistar), Am, 

anatomist. 
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SYNOPSIS OF CLASSIFICATION. 

Series I. Cryprogamia. Hippen FLowers. AcoryLEpons. 
Spores.—Plants with microscopic flowers. ' called Antheridium, 
containing Antherozdids. Q called Odgdnium in Seaweeds, Arche- 
gonium in Ferns; containing an Embryo which is one-celled, homo- 
geneous (of one part only), without cotylédons, and which ripens into 
a Spore. Reproduction by Fission and Cell-Division (Parthenogénesis 
in a mother-cell), by Conjugation, and by Fertilization. Two Classes: 
1. Thallogens. 2. Acrogens. 

Class I, Thallogens.—Spores naked. Structure cellular. Growth 
peripheral—increasing at the circumference chiefly. No true stem nor 
foliage. Vegetative part a thdllus without stémata. Seaweeds, 
Mushrooms, Lichens. 

Class II. Acrogens.—Spores covered. Structure both cellular 
and vascular. Growth dpical—increasing at the top chiefly. Stem 
simple. Fronds, or Leaves, fork-veined, or subulate, and furnished 
with stomata. Mosses, Ferns, Club-Mosses. 

Series II]. PHANEROGAMIA. VISIBLE Flowers. CoryLipons. 
Sreps.—Plants with visible (rarely microscopic) flowers. j' called 
Anther, containing Pollen-grains. Q called Ovule, containing an 
Embryo which is many-celled, heterogeneous (of several different 
parts), with one, two, or many cotyledons, and which ripens into a 
Seed. Reproduction by Fertilization, very rarely by Parthenogénesis. 
Structure both vascular and cellular. Growth both apical and periph- 
eral. Foliage distinct. Leaves fork-veined, subulate, parallel-veined, 
and net-veined. Two Classes: 1. Gymnospérme. 2. Angiospérme. 

Class I. Gymnospérmz — Ovule naked (without an ovary or 
pericarp). Embryo with two or many cotylédons. Seed usually with 
but one seed-coat. Stem excurrent, differentiated into pith, wood, and 
bark, but not fully exogenous; wood and bark nearly identical in 
structure; wood marked by circular disks. Leaves fork-veined, 
parallel-veined, subulate, or needle-shaped ; never net-veined. Cycas, 
Ginkgo, Pine. 

Class II. Angiospérmz.—Ovule covered by an ovary or pericarp. 
Two Sub-Classes: 1. Endogens, or Monocotylédons. 2. Exogens, or 
Dicotylédons. . 
Sus-Ciass I. Enpocgrns.—Embryo with one cotylédon. Stem 

composed of fibro-vascular bundles scattered. through a mass of cel- 
lular tissue. Growth endégenous, by new tissues rising through the 
centre; no distinction of pith, wood, and bark. Leaves parallel- 
veined, rarely with cross-veins netted. Floral parts térnary, rarely 
binary (Roxbirghia). Grasses, Lilies, Palms. 

1 



2 SYNOPSIS. 

Sus-Ciass II. Exogens.—Embryo with two (very rarely four) 
cotylédons. Stem solvent, fully exégenous; differentiated into pith, 
wood, and bark; pith (cellular tissue) in the centre; fibro-vascular 
bundles forming a cylinder outside the pith, and separated into an 
inner wood-zone and an outer bark-zone, each zone increased by con- 
centric layers. Leaves net-veined. Floral parts quinary, rarely 
ars (Magnolia) or binary (inothéra). Oak, Pea, Rose, Mag- 
nolia, 

ORDERS AND THEIR ALLIANCES. 

Orders marked with an asterisk * are obscurely allied. 

Serizs I].—Cryptogamia. 

Class I.—Thallogens. Class II.—Acrogens. 

Seaweed Alliance ; Moss Alliance : 

(including the three Orders of Order 1. Hepatice. 
the Class) : «2. Musci. 

Order 1. Alga (often phosphores- «3. Characez. 

cent). Fern Alliance : 
“ 2. Fungi (often phospho- 

rescent). Order 4. Filices. 
«3. Lichénes (often phospho- « 5. Hquisetacezx. 

rescent). “6. Marsiledcez.. 
“ 7. Lycopodiadcer. 

Phanerogamia. 

Class 1.—Gymnospérme. 

Cone Alliance 

(including the three Orders of the Class) : 

Order 1. Cycadacez. 
«2. Coniferee. 
«8. Gnetacee. 

Class II.—Angiospérmez. 

Sus-CLass T.—Enpogens (MonocorrLépoys). 

eee 1. Ovary free. 
2 Divisions { 2. Ovary adherent. 

1. Ovary simple, or syn- 
Division I.—Ovary Free. 2 Subaivision | carpous, 

- 2. Ovary apocarpous. 
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Subdivision I.—Ovary simple, or syncdrpous; rarely apocarpous. 

Grass Alliance : Lily Alliance : 
Order 1. Graminacez. Order 11. Junedcez. 
«2. Cyperacee. «12. Xerotidez. 

“138. Roxburghiacez. 
Restio Alliance : «14. Asteliacese, 

Order 3. Restiadcez. “15, Gillesidcew. 
“4, Eriocanlonaces. “16. Conantheracee. 
«5. Flagellaridces. ‘« 17. Eriospermacez. 

‘18. Liliace (Flowers often 
Spiderwort Alliance : phosphorescent). 

Order 6. Xyridacew. ‘* 19. Ophiopogonacez. 
“7, Commelynacee. “20. Aspidistracez. 

Pontedéria Alliance : Arum Alliance : 
Order 8. Philydracee. Order 21. Lemnacee. 
“<9. Pontederiaces. «& 22. Aracez. 
‘10. Rapateadcez. “ 23. Typhacee. 

Palm Alliance: 

Order 24. Pandanacez. 
«25. Palmacez. 

Subdivision II.—Ovary apocarpous; reduced to one carpel in some 
Naiadacee. 

- Pondweed Alliance : fruit; their monocotylédons, how- 
Order 26. Naiadacez. ever, fix their place among Endo- 

& 27, Alismacez. gens. See Lesson X.) 

(Alismacer resemble Ranuncu- Triuris Alliance: + 
laceee in flower and apocarpous Order 28. Triuridex.* 

Drviston II.—Ovary Adherent. 

(Free in some Bromeliacew and Hamodoracez.) 

No Subdivisions. 

Frogbit Alliance : Yam Alliance : 

Order 29. Hydrocharidew (closely Order 30. Dioscoredcee (leaves 
allied to Pondweeds, thus mak- ribbed, with netted cross-veins ; 
ing a continuous chain from the and fruit and habit of Smilax ; 
most simple (Naias) tothe most but the ovary here is adherent). 
complex (Hydrécharis) of En- 
dogens. But in Hydrécharis Narcissus Alliance: 
the ovary is adherent and syn- (rder 31. Vellosiacee. 
carpous). «32. Hemodoracer. 

“33. Amaryllidacez. 
“34. Iridacez. 



Téeca Alliance : 

Order 85. Taccaces. 

SYNOPSIS. 

Cardamom Alliance : 
Order 39. Bromeliacez. 

‘36. Burmanniacea. ‘40. Scitamines. 

Orchis Alliance : 
Order 37. Apostasiacee. 
«88. Orchidaces. 

Sus-Ciass II.—Exoczns (DicoryLEnons). 

: 1. Apétale. 
8 Divisions { 2. Monopétala. 

3. Polypétale. 

Diviston I.—Apétale. 2 Subdivisions {3 oF oe 
Flowers achlamydeous, or monochlamfdeous; rarely dichlamydeous. 

Subdivision I—Ovary adherent when a perianth is present. Peri- 
anth more or less distinct. 

Sandalwood Alliance : 

(Allied also to Olax.) 

Order 1. Balanophoracee. 
“2. Santalacee (sometimes 

dichlamydeous). 
«3. Loranthacez. 

Subdivision II.—Ovary free, rarely adherent. 
distinct. 

Nepénthes Alliance : 
Order 8. Nepenthacex.* 

is Pepper Alliance : 

Order 9. Ceratophyllaces. 
« 10. Chloranthacez. 
“11. Saururacez. 
«12. Piperaceze. 

Euphorbia Alliance : 

Order 13. Lacistemacez. 
“ 14. Geissolomaceze. 
“ 15. Penawacess. 
«16. Euphorbiadcese 

times 

Oak Alliance : 

Order 4. Cupulifere. 
“6. Juglandaces. 

Aristolochia Alliance : 

Order 6. Rafflesiacez. 
“7, Aristolochiaces. 

Perianth usually 

Nettle Alliance : 

Order 22. Urticaces. 

Daphne Alliance : 
Order 23. Proteacez. 
“24, Eleagnacez. 
“25. Thymelacee. 
“26. Hernandiacez. , 

Laurel Alliance : 

(Allied to Anonaces. ) 

Order 27. Lauraces. 

(some- 
dichlamyde- 

ous; often phospho- 
rescent). 

Ament Alliance : 

Order 17. Salicicez. 
“ 18. Casuarinacez. 
“19. Myricaces. 
“20. Platanaces. 
“21. Betulacez. 

Goosefoot Alliance : 
Order 28. Cynocrambacee. 
«29. Chenopodiacer. 
‘¢ 30. Amaranthace. 
“31. Polygonaces. 
“© 32. Phytolaccacex. 
«33. Nyctaginacea. 



Division II.—Monopétale. 2 Subdivisions { 

SYNOPSIS. 5 

1. Ovary free. 
2. Ovary adherent. 

Flowers usually dichlamydeous. Petals usually connate. 

1. Flowers irregu- 
Subdivision [—Ovary usually free. 2 Seation | lar. 

2. Flowers regular. 

Section I.—F lowers irregular, rarely regular. 

Mint Alliance : 

Order 34. Labiate. 
“35. Verbenacez. 

Foxglove Alliance: 

Order 86. A'canthacezx. 
“37. Bignoniacee. 

Order 388. Gesneracee (ovary 
sometimes adherent.) 

«89. Columelliacee. 
“« 40. Orobanchacee. 
“« 41, Lentibulariacez. 
“42. Serophulariacee. 

Section I[.—F lowers usually regular. 
Nightshade Alliance : 

Order 48. Solanacen. 

Polemonium Alliance : 

Order 44. Borraginacez. 
45. Convolvulacer. 
‘¢ 46. Polemoniaceze. 
“47. Hydrophyllacee. 

Gentian Alliance : 

Order 48. Gentiandcee. 
“49. Loganiacez. 
“ 50, Asclepiadacer. 
«51. Apocynacez. 
«52. Salvadoracee. 
« 58. Oleadcex. 

Ebony Alliance: 

Order 54. Styracacex (ovary 
sometimes adherent) 

“65. Cyrillacez. 
“56. Ebenacer. 
“57. Sapotacez. 

Primrose Alliance : 

Order 58. Myrsinadcew (ovary 
sometimes adherent). 

‘59. Primulacea. 
“60. Plumbaginaces. 
‘“ 61. Plantaginaces.* 

Heath Alliance : 

Order 62. Lennoaces. 
“68. Diapensiadcer. 
“ 64. Ericacer. 

Subdivision I.—Ovary usually adherent. 

Campanula Alliance : 

Order 65. Lobeliacez. 
“66. Campanulacez. 
“67. Goodeniacee (ovary 

sometimes free). 
« 68. Stylidiace. 

Aster Alliance : 

Order 69. Compésite (phospho- 
rescent). 

“ 70. Dipsacee. 
“71. Calyceraceze 
“72. Valerianaces. 

Honeysuckle Alliance : 

Order 73. Rubiacee. 
ce 74. Caprifoliacee. 

1. Calyciflore. 

3. Thalamiflore. 
Diviston IlI.—Polypétale. 3 Subdivisions | 2. Disciflore. 

Flowers usually dichlamydeous; petals usually separate. 
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Subdivision I.—Calyciflire. 

Calyx usually conspicuous ; sepals usually connate. 

Ovary frequently adherent. Petals 1-seriate, epigynous, or perigy- 
nous, Torus adnate to the base of the culyx, rarely raised into a 
gynophore. Stamens perigynous, usually inserted on or beneath the 
outer margin of the torus. 

Umbel Alliance : 

Order 75. Cornacez. 
“« 76. Araliaces. 
“77. Umbellifersa. 

Fig-Marigold Alliance : 

Order 78. Ficoidez. 
“79. Cactaces. 

Passionflower Alliance : 

Order 80. Datiscacez. 
“ 81. Begoniacez. 
«82. Cucurbitacere. - 
‘83. Passifloraces. 
“84. Turneracez. 
“85. Loasacez. 
“86. Samydacez. 

Order 
“ce 

Myrtle Alliance : 
87. Onagracex. 

. Haloragez, 

. Lythracee. 
. Melastomacer. 
. Myrtacea. 
. Combretacez. 
. Rhizophoracee. 

Rose Alliance: 

. Bruniaces. 
. Hamamelidacess. 
. Droseracee. 
. Crassulaceze. 
. Saxifragaces. 
. Rosaceae. 

100. Leguminése. 
101. Connaracez. 

Subdivision II —Disciflore. 

Torus usually conspicuous as a Disk. Sepals connate, or separate. 

Ovary usually free. Disk usually conspicuous as a ring or cushion, 
or spread over the base of the calyx-tube, or confluent with the base 
of the ovary, or broken up into glands. : 
inserted upon or at the inner or outer base of the disk. 

Cashew Alliance : 

Order 102. Anacardiacex. 
« 108. Sabiadcee. 
“104. Sapindacez. 

Staff-tree Alliance : 

Order 105. Vitaceas. 
« 106. Rhamnacez. 
« 107. Stackhousiaces. 

108. Celastracez. 

Olax Alliance : 

Order 109. Empetracez. 
«@ 110. Tlicines (Aquifoli- 

Acez). 
« 111. Olacinex. 

Order 
ab 

Stamens usually indefinite, 

Geranium Alliance : 

112. Chailletiacez. 
118. Meliacee. 
114. Burseracese 

dacez). 
Ochnacez. 
Simarubacee. 
Rutacex. 
Geraniacez. 
Batidex.* 
Zygophyllacee. - 
Coriariacesz.* 
Malpighiaces., 
Humiriacee. 
Linacee. 

(Ampri- 

115. 
116. 
117, 
118. 
119. 
120. 
121. 
122. 
128. 
124. 
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Subdivision ITI. —Thalamiflore. 

Torus usually a Thalamus (that is, with all its floral parts free and 
distinct, as it were in a common bridal-chamber), rarely changed into 
a disk or a gynophore. 
seriate. 

Mallow Alliance : 

Order 125. Tiliacea. 
« 126. Sterculiacese. 
“ 127. Malvacee. 

Mangosteen Alliance : 
Order 128. Chlenacez. 
“129. Dipterocarpeze. 
“180. Camelliacez. 
“ 181. Guttiferee. 
«182. Hypericacez. 
“ 188. Hlatinacer. 
‘© 184, Podostemaceex. 

Pink Alliance: 

Order 185. Tamariscinez. 
‘© 186. Portulacacez. 
“187. Caryophyllacee. 
“188. Frankeniacee. 

Milkwort Alliance : 

Order 189. Vochysidcez. 
“140. Tremandracee. 
«141 Polygalacee. 
«142. Pittospordces. 

Stamens often indefinite. 

Order 
te 

“e 

Z3 

cc 

Petals 1-2-0 -— 

Violet Alliance : 

148. Bixaceze 
144, Canellacee. 
145. Violacezx. 
146. Droseracee. 
147. Cistaceze. 
148. Resedacez. 
149. Moringacez. 
150. Capparidaceze 
151. Crucifere. 
152. Fumariadcex. 
153. Papaveracee. 
154. Sarraceniacee. 

Crowfoot Alliance : 

155. Nympheacez 
156. Lardizabalacee. 
157. Berberidacez. 
158. Menispermacee. 
159. Anonacez. 
160. Myristicacez. 
161. Monimiacee. 
162. Magnoliacese. 
163. Calycanthacee. 
164. Dilleniacez. 
165. Ranunculacee. 

SERIES I. CRYPTOGAMIA.—Flowers microscopic and rudi- 
mentary ; producing a spore without differentiation of parts. 

Class I. THALLOGENS. 

Seaweed Alliance: 1. Alge; 2. Fungi. 8. Lichens. 

Ord. I. Algzee, Seaweeds.—Described, Lessons II., V., VI. 

Two Divisions (Classification of Le Maout et Decaisne). 

Div. 1.—ProtopHyta, First PLANTs. 
Tribe 1. 

elliptic, solitary or in masses in a 
Several growth of the cell-wall. 

Palmellacez.—Internal cell-division. 
elatinous matrix which is an out- 

Genera. 

5 Tribes: 
Cells globular or 

1. Protocéccus nivdlis, Rep SNow; on snow, mts.; Fig. 11, D. 
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P. viridis, green; in gutters, etc. 2. Palmélla cruénta, deep red; on 
stone walls, 3. Chrodcéccus ruféscens, russet ; wet rocks, in springs; 
Fig. 11, A, B, C. 

Tribe 2. Volvocacez.—Int. cell-division ; active zdospores associ- 
ated in a gelatinous matrix of various forms, in fresh water. Few 
genera. 1, Volvox globdtor, green; in ponds. Fig, 12. 

Tribe 3. Bacteriacee. Micropes.—Transverse Fission. Cells 
cylindric, rigid, very active; isolated or joined end to end, forming 
filaments; without chlorophyl; usually microscopic. Omnipresent. 
Several genera. 

1, Microcéccus (perhaps near Saccharémyces, in Fungi); cells 
rounded. Several species; in smallpox, scarlet fever, measles, diph- 
theria, gout, blood-poisoning from Poison-Oak (Rhus toxicodéndron). 
M. prodigidsus, BLoop-rain; red, on spoilt meat, vegetables. M. 
Pfligeri, on fishes ; phosphorescent, making luminous patches in the 
sea. 2. Bactérium, cells rod-like, rigid. Several species; in putrefac- 
tion, filth. 38. Bacillus, like 2, but more slender. Several species; 
in leprosy, hydrophobia, typhoid fever, malaria, consumption, catarrh, 
hog-cholera, hen-cholera. 4. Comma Bacillus, cells curved like a 
comma; in Asiatic cholera. 5, Léptothrix, very slender. Several 
species ; in decayed teeth, skin-diseases. 

Tribe 4, Nostocaceze.—Transverse Fission. Cells rounded, joined 
end to end, with one larger cell (Aéterocyst) at intervals, the whole 
forming a moniliform filament immersed in a gelatinous matrix. 
Fresh water, damp earth, stones, etc. Many genera; some are the 
gonidia of lichens. 1. Nostoc edile, fresh water; China. N. cacicula, 
Catoosa Springs, Ga. N. commine, FALLING-STARS, STAR-JELLY ; 
appearing suddenly on lawns, etc., after rain. Common. One species 
fossil, in Tertiary. 

Tribe 5. Oscillatoriaceze.—Fission. Cells with chlorophyl; in 
filaments with oscillating movements; here and there a heterocyst. 
Several genera. 1. Oscillatoria, several species, dark green; in 
water, wet earth. 2. Trichodésmium Ehrenbérgii, brick-red filaments 
on the great oceans, aud on the Red Sea, which gets its name from 
them. 3. Rivularia, like 1, but with radiating filaments. Several 
species; wet places. 4. Scytonéma, filaments branching. Several 
species; habitat of 3. 

Div. 2—Atcm Vira#, Trux (higher) SEAwEEDS. Lessons V., 
VI. Fossil in Silurian, thence upward. 5 Tribes: 

Tribe 1. Conjugate.—Fission; conjugation. 8 Sub-Tribes: 
Sub-Tribe 1. Diatomacezx (Bacillaridcee).—Described, Lesson V. 

Many genera; common in fresh or salt water, dampearth. 1, Navicula 
viridis, frustules solitary, longer than broad ; valves with a distinct mid- 
dle line; Fig. 13, A. 2; Grammatophora marina, frustules longer than 
broad, without middle line; plate-like, adherent; Fig. 14, A. 8. Di- 
atoma, frustules longer than broad, coherent. D. flocculdsum, ditches, 
1-12” long. 4. Bacillaria paraddxa, only species; frustules stick- 
like, coherent by their sides, but slipping constantly back and forth. 
West Point; Gt Brit. 5. Melosira sulcdta, frustules cylindrical ; 
valves adherent into a stout filament; Fig. 14, B. 6. Actinoptychus 
sendrius, valves shield-like, divided into light and dark compartments ; 
Fig. 14, C; B and C fossils, in Tertiary, Richmond, Va., making, with 
many other species, a deposit 30 feet thick and several miles in extent. 
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A deposit near Monterey, Cal., is 50 feet thick, white and fine as chalk. 
A deposit in Bilin, Bohemia, is 14 feet thick. Its material was the 
first used as Tripoli, or Rotten-Stone. 

Sub-Tribe 2. Desmidiacez.—Like Diatoms, but green and not sili- 
cious. Many genera; fresh water. 1, Pediastrum, cells in families 
in a flat, thulloid mass; many species. P. granuldtum, zodspore, Fig. 
11, E. 2. Clostérium acitum, Fig. 13, B, C, D. 3. Desmidium, 
many species. 

Sub-Tribe 3. Zygnemacez.—Green; cells cylindric, making un- 
branched filaments elongating (as in Bacteria) by transverse fission of 
the cell; cells conjugating with cells of other (parallel) filaments. 
Felted masses in ditches and streams. 1. Zygnéma insigne; 2. Spi- 
rogyra longdta ; 3. Mesocarpus scaldris ; all common. 

Tribe 2, Vaucheriacez.—Internal cell-division (single zodspore 
expelled from mother-cell). Fertilization; fis. . Green; cell single, 
in simple or branched filaments, matted in fresh water, damp earth. 
1. Vauchéria séssilis, Fig. 1, A, B,C, E. 2. Caulérpa, cell branched 
and anastomosing ; sand, shaded rocks, deep water 3. Caulerpites 
cactoides, fossil; Silurian. 4. Halimeda, cell similar to 2 and 8, Cactus- 
like; H. Opduntia; in sand and shells, tropical shores of Atlantic, Pa- 
cific; Mediterranean and Red Seas. 5. Saprolégnia ; 6. Achlya; 7. 
Pythium ; genera resembling Vaucheria except that they are without 
chlorophyl, and are saprophytes,—parasites on dead flies, fish, etc., in 
water. For Saprolégnia féraz, see Lesson XXXII, 412. 

Tribe 3. Chlorospérmez. GREEN SEAWEEDS.—Reproduction of 
Tribe 2. Green; cells simple or branched, variously urranged; ma- 
rine or fiuviatile. Many genera. 1. CGEdogénium cilidtum, filamen- 
tous; ponds. Zodspore, Fig.1,D,F. 2. Acetabularia mediterranea, 
small; cell radiately arranged on a tall pedicel; umbrella-like, hand- 
some; Mediterranean. 8. Brydopsis plumésa, cell branching, small ; 
marine, common. Fig. 15. 4. Hydrodictyon utriculdtum, WaATER- 
Ner; cells forming a purse-like net. 5, Conférva, green filaments, 
swollen with gas-bubbles as if boiling, whence the name. Several 
species. 4and 5 form the green scum on ponds. Confervites, fossil 
in Jurassic and Tertiary. : 

Tribe 4. Melanospérmze. OLivzE SEAWEEDS.—Cell-division. 
Fertilization. Brown or olive; various in form; marine. 2 Sections: 

Section 1. Tangles.—Cell-division ; sori superficial. Many gen- 
era. 1, Padina Pavonia, Peacock Laver, 7’ high; temperate seas. 
Frontispiece, A. 2 Dictydta dichétoma, British coast. Fig. 16, 2. 
3. Nereocystis; 4. Macrocystis, SEA-BLADDER, several species; 
cord-like, 250° to 1700° long, a bladder at apex 7° long with leaf-like 
appendages; North Pacific. 5. Alaria esculénta, BADDERLOCKS 
(BALDERLOCKS) ; 3° to 20° long; edible; eaten raw. British coast. 
Fig. 16,1. 6. Chorda filewm, Deap-Man’s-Rove; cord-like, 20° to 
50° long. British bays. Terror to swimmers. Paleochérda minor, 
fossil, Lower Silurian. Fig. 88, A. 7% Laminaria, Sza-Oar; long, 
oar-like. Many species; edible; common. Laminarites, fossil, Silu- 
rian. 8. Lessonia fuscéscens, SEA-WILLOW ; 12° high, with branch- 
ing drooping crown; making submarine forests. S. Pacific. 

Section 2. Varecks, Wracks.—Fertilization ; fls. .; Gi and 9 in 
separate conceptacles. 1. Himanthalia lorea, Szea-THone. Frond 
small, cup-shaped; conceptacles long, strap-shaped. West coast of 
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England. Fig. 16,3. 2 Sargassum bacciferum, GULFWEED, SEA- 
Lentits. Shrub-like; fronds lanceolate, serrate, imitating axiferous 
growth; conceptacles axillary; small grape-like vesicles near the 
frond-axils. Floating. See Lesson VI. Fossilin Tertiary. 8. Fu- 
cus. Fronds forked, with or without vesicles; many species, com- 
mon. F. vesiculdsus, Fig. 17. F. platycdrpus, antherozoids, Fig. 2, 
A. 4, Fucoides, fossil, Silurian. 

Tribe 5. Rhodospérme. Rep Szaweeps, Rosz-Tana@Les.—Fer- 
tilization; fls. or Q Q. Fronds various in form; rarely green. 
Marine, rarely in fresh water. Many genera and species. 1, Coral- 
lina, calcareous, coral-like; several living species; fossil in Silurian. 
2. Rytiphloéa thuyoides. Yew-like, 1’ high; British coasts. Fig. 
16, 4. 8. Clatdea élegans. Beautiful. Frond forming a series of 
nets; each net 1’ wide, 10’ long, elegantly recurved. Australian 
seas. 4. Rhodyménia palmdta, DuLse. Frond flat, forked; edible. 
Common. 5. Chondrus crispus, CARRAGEEN Moss, IrisH Moss; 
frond forked, fan-shaped; edible; common. Chondrites, fossil, Mi- 
ocene. 6. Callithamnion, small, growing on various objects. Ma- 
rine; frond of simple or branched tubes, red, handsome. Several spe- 
cies. Common. 7. Ceramium, frond of simple or branched tubes. 
Several species. C. rabrum, red; common. : 

Ord, 2. Fungi, Moulds, Mildews, Mushrooms.— Described, 
Lesson VI. Internal cell-division. Fertilization. 6 Tribes: 

Tribe 1. Arthrospdrezee (Hyphomyc?tes).—Spores joined end to 
end. 1. Penicillium glazeum, Common Movutp. 2. Torula (Sac- 
charomyces) cerevisiae, YEAST Puant, Fig. 18. 

Tribe 2. Trichosporee (Hyphomycétes).—Spores clustered on 
hyphe. 1. Perondspora inféstans, Poraro-rot, Fig. 19. 

Tribe 3. Cystospodree (Physomycétes) —Spores in a bladder-like 
sporangium., 1. Mucor Mucédo, Fruit-Mou py, Fig. 20. 

Tribe 4. Clinospérez (Coniomycétes) —Spores (dust-like) on a 
clinédium (couch). 1. Ustilago; 2, Puccinia; the Bunt and Smut 
of grains and grasses; several species of each. 

Tribe 5. Thecasporeze (Ascomycétes).—Spores few (2 to 8), in 
thece or asc. 2 Sections: 

Section 1. Thece lining a closed perithécium. 1, Tuber, Trurrie; 
many species; hypogeal; edible. Two or three American species. 
T. melanésporum, Fig. 21; Eur. 2. Sphaéria morbésa, BLacK- 
Kwor on cherry-trees. Fossil species in Eocene and Miocene. 
8. Cordiceps Robdértsii, grows from the head of a caterpillar, -form- 
ing a horn; New Zealand. C. militdris, similar; scarlet; Gr. Brit. 
C. purpurea, ERGot; on rye. 

Section 2. Thece lining the upper surface of an open perithécium, 
which is sometimes deeply pitted. 1. Cyttaria, Wasp’s-NEsT; white; 
perithécium convex, pitted. C. Giunnii, C. Hookéri, on beech-trees ; 
edible. Terra del Fuego. 2. Peziza, Birp’s-Nest; perithécium 
cup-shaped. On ground in beech and pine woods; edible. Many 
handsome species. Several fossil species, Tertiary. 8. Morchélla, 
More; stipitate; perithécium convex, pileate, with regular, shallow 
pits. On ground in woods; many edible species. Common. 4. Hel- 
vélla ; stipitate; perithécium pileate, convex, smooth. Many species 
edible; habitat of Peziza. 

Tribe 6. Basidiosporez.—2 Sections: 
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Sec. 1. (Gasteromycétes).— Hyménium internal, enclosed in a 
peridium. 1, Physarum. 2, Stemonitis. 8. Licea. 4. Tubulina. 
5. Cribraria. 6. Arcyria. 7. Lycogala. These are SLimME-Mou.Lps 
(myzxomycétes) ; on dead logs, bark in tan-yards, etc. ; all beautiful in 
color and construction. See Lesson VI. 8. Bovista, SMALL’ Purr- 
BALL; edible; many species; on ground, fields, pastures. 9. Lyco- 
pérdon, Laree Purr-Ba.u, Dreviu’s Snurr-Box. Peridium double; 
outer p. rough with warts and spines. Many species; habitat of 
Bovista; edible; “L. gigantéum is the Southdown of mushrooms.’’— 
Dr. Curtis. 10. Geaster, Hartu-Star. Peridium double; outer p. 
dividing in regular parts from crown to base, imitating a many-parted 
perianth with a putt-ball in its centre. Several species; on ground. 
il. Phallus, Stinkuorn. Stipitate; peridium double, mushroom- 
like, pileate, free at base; spores digfuent (melting into a fluid mass) 
at maturity, and escaping through a perforation at the apex of the 
peridium. Many species; handsome, but ill-scented. 

Sec. 2. (Hymenomycétes).—Hyménium external on a receptacle. 
1. Clavaria. Club-shaped; stipe confluent with receptacle ; hyménium 
on upper surface of receptacle. Many species; edible; various in 
form and color. On ground, woods, fields. C. phadloides, Fig. 22, 7. 
2. Hydnum. Stipitate, pileate; hyménium consists of spines project- 
ing from the pileus. Many species, various in form; edible. In 
woods, on ground. Fossil in Tertiary. 3. Bolétus. Stipitate, pile- 
ate; hyménium lining separable tubes foc: Many species ; edible. 
On ground in woods. 4. Polyporus. Like 3, but tubes not separable. 
Many species; some edible. On ground, woods. P. imbricdtus, in im- 
bricate masses at foot of beech-trees; 2°-5° across. P.hybridus, DRY 
Ror in oak timber. P. tuberdster furnishes the Piétra-Fungaja (It., 
Funeus-Stonr) of commerce; its mycélium collects the earth into 
a solid ball, which for years yields abundant crops. P. anndsus, phos-. 
phorescent; in Welsh mines. Fossil species in Tertiary. Polyporites, 
fossil, Carboniferous. 5. Merilius /déchrymans, Dry-Rot in timber, 
especially in conifers. 6. Cantharéllus, CHANTARELLE. Stipitate, pile- 
ate; hyménium on under surface of pileus, which has veins instead of 
gills. C.cibdrius, rich yellow,with fruity fragrance ; edible. On ground 
in woods. 7. Agaricus, MusHRoom. Stipitate, pileate; hyménium on 
gills on under surface of pileus. 1000 species, many edible; various 
in form, size, color, habitat. A. Gedrgit, SNow-Ba Lt; edible; Fig. 
22,4. A. (Maradsmius) oreddes, CHAMPIGNON, Farry Rina Musu- 
ROOM; edible; Fig. 22, 6. A. campéstris, PINK-GILL; edible; Fig. 
22, 5. All in woods, pastures. A. Gardnéri, phosphorescent; on 
leaves of palm-trees, Brazil. ‘A. oledrius, phosphorescent; at the 
base of olive-trees, Italy. A. muscdrius, FLy AGARIC; stipe slender; 
pileus vermilion, studded with white or yellow warts; handsome, but 
poisonous. On ground in birch woods. 

Ord. 8. Lichénes. Licuens.—Described in Lesson VI. Repro- 
duction of Fungi. 2 Tribes: 

Tribe 1. Lichinaceze.—Crustaeeous, leathery. 1. Verrucaria ; 
warty. 2. Calicium, nail-like; on posts. 8. Graphis, like writing; 
on trees. 4, Cladonia, shrub-like; C. rangiferina, REINDEER-Moss, 
N. Europe; food for reindeer. 5. Lecanora tartdrea, CUTHBERT 
CupBEAR). Figs. 28, 27. L. esculénta, MANNA of the Israelites. 
ee Lesson VI. 6. Megaléspora affinis, spore sprouting, Fig. 26. 
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%. Parmélia parietina, on walls; Fig. 25. 8. Cetraria isldndica, 
IckELanp Moss, edible; Fig. 24. 9. Usnea, Trez-narr; long gray 
tufts on trees, stones; many species. U. barbdta, common. U. Me- 
laxdntha, very long, handsome; S. Am. 

Tribe 2. Collemacez.—Gelatinous; gonidia moniliform, resem- 
bling Nostoc. 1.Myrangium. Few species, cosmop. On bark of 
living trees, especially ash. 2. Colléma, similar, several species. 
8. Lichina, tufted, branched; on stones washed by the sea. Europe. 

Class II. ACROGENS. 

Moss Alliance: 1. Hepatice ; 2. Musci; 8. Characez. 

Ord.1. Hepatice. Liverworts.—Fertilization; fis. or 9 ¢. 
Described, Lesson VII. 4 Tribes, all thalloid except 4th; gen., 
representing Tribes: 1. Riccia, no columella nor elaters. R. glatca, 
terrestr.; R. ndtans, aquatic. 2. Anthdceros; columella, elaters; 
capsule opening vertically. A. laévis, common; moist places. 8. Mar- 
chantia ; elaters, no columella; fis. on erect branches. Several species, 
terrestr. ; fossil in Tertiary (Eocene, Eur.). M. polymérpha, Figs. 27, 
28, 29. 4. Jungermannia; thalloid fronds, or leafy moss-like stems. 
Elaters, no columella. On rocks, trees. Many other species. Fossil 
in Tertiary (Miocene). 

Ord. 2, Musci. Mosszs.—Fertilization; fis. P or Q Qi. De- 
scribed, Lesson VII. 4 Tribes; rep. gen. : 

Tribe 1, Andraéa.—Lyvs. golden-brown; caps. 4-valved. Several 
species. On rocks. 

Tribe 2. Phascum.—Nearly stemless; caps. indehisc. Several 
species. Walls. 

Tribe 38. Sphagnum.—Moss-like, but lvs. and stems colorless, 
transparent; caps. operculate ; no peristome. Sev. spec. Bogs, swamps. 

Tribe 4. Bryacee. Trux (higher) Mossus.—Tufted, usually 
bright green; caps. operculate, dehisc., with peristome. Many gen- 
era and species. Moist ground, rocks, trees. Several fossils in Ter- 
tiary. 1. Hypnum dendroides, Fig. 80. 2. Polytrichum, veil hairy. 
P. commune, antherozoids, Fig. 2, B. 8. Bryum. Caps. pendulous. 
Many fine species; walls, walks, marshes. B. argénteum, lvs. silvery- 
white. 4.Splachnum. Apophysis often large. S. r%brum, apoph- 
ysis red, shaped like an ce ei Europe. S. luteum, apophysis 
similar, but yellow; Europe and America; on dung. 

Ord. 8. Characee. Po risHine RusHxs.—Fertilization; fis. (fp. 
Described, Lesson VII. 5 genera; many species: 

1. Tolypélla nidéfica, America; sev. foreign spec. 2 Nitélla /léx- 
ilis, gracilis, capilldta; three of 15 Am. species. 3. Chara vulgaris, 
Fig. 81; C. fragilis, Fig. 82. Common. 87 fossil species, in Jurassic 
and Tertiarv of Europe; none in America. 

Fern Alliance: 4. Filices; 5. Equisetaceze ; 6. Marsileacez ; 7. 
Lycopodiacez. 

Ord. 4. Filices. Ferns.—Many fossil gen. and spec. ; see Lesson 
XIII. Parthenogénesis. Fertilization. Described, Lesson VWII.. 
9 Tribes: 

Tribe 1. Marattidcez.—Sporangia ringless; opening by a slit or 
pore; 4 gen.; 25 spec. 1. Danaéa. Rhiz. large, woody; fronds 
pinnate (rarely simple), fleshy; fertile frond more or less coritracted. 
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D. aldta, D. nodisa, W.Ind.,8. Am. 2, Marattia. Rhiz. large, glo- 
bose, scaly; fronds broad, 2-3-pinnate, lf.-stalk fleshy. M. frawxinea, 
S. Af.; Pacific Islands. 8. Angiépteris. Rhiz. (or caudex) massive, 
8° high. Lf.-stalk stout, fleshy, edible; fronds large. 2-pinnate. Few, 
but fine, species. E. Ind. and islands. 4, Kaulfussia, rhiz. thick, 
frond coarse, ternate, reticulate. Ind., Java. 

Tribe 2. Osmundacez.—Ring partial, or reduced toa disk. 2 gen- 
era; 12 species. Temperate regions. 1. Todea. Caudex short, erect ; 
fronds 2-pinnate. T. barbara (africdna), fronds thick; T. leptép- 
teris, fronds pellucid-membranous; New Z., 8. Af. 2. Osmunda, 
Fiowerine F. Caudex creeping; end producing a crown of showy 
fronds 1-2-pinnate, 2°-4° high; fertile frond contracted, paniculate. 
O. regdlis, Roya F., fronds 2-pinnate, Fig. 33. O. Claytonidna, 
fronds pinnate, lanceolate. O. cinnamédmea, CINNAMON F., similar 
to last; fruit bright cinnamon color. N. Am. 

Tribe 3. Lygodiacez.—Ring replaced by a cap. 5 gen. ; 60 spec. ; 
warm regions, both worlds. 1, Lygédium, CLimBine F. Frond com- 
pound, rachis slender, climbing; upper pinne fertile. L. palmdtum, 
rachis 2°-4° high, pinne palmate; shady woods. L. japonicum, ra- 
chis 10°-12° high, pinne ovate; Japan. 2. Hydroglossum, similar 
to L., but veins netted. Few species; Mexico, Pacific Isles, Mada- 
gascar. 8. Schizaéa. Small, not climbing; fronds wiry, forked, 
with pinneform fertile appendages. S. flabéllum, fan-shaped ; Brazil. 
S. pusilla, linear, New Jersey. 4. Aneimia. Not climbing. A. 
Phyllitidis, fronds 12/-18/ high, lower pinne long-stalked, 3-4-pinnu- 
late; fertile, flower-like; upper part pinnate. 8. Am. A. adian- 
tifolia, similar, sterile part of frond 2-3-pinnate. §. Florida. 5. Moh- 
ig fers only species; fronds 2-pinnate, with odor of incense. 

Tribe 4, Gleicheniacez.—Ring complete, nearly horizontal; 2 
gen.; 30 spec.; Southern Hemisphere. 1. Gleichénia. Rhiz. creep- 
ing; frond dichotomously forked, rigid; ultimate segments pinnati- 
fid. G. Herménni, rhiz. aromatic, edible; S. Am. 2, Platyzoma 
microphyllum, only gen. and spec. ; dwarf; fronds linear. Australia. 

Tribe 5. Ceratopteraceze.—Ring broad, nearly complete, obliquely 
vertical. Spores few, trigonal, elegantly marked with concentric lines. 
Aquatic. Only genus: Ceratopteris (Parkéria) thalictroides, W ATER- 
Rue F.; frond much dissected, succulent; young shoots edible. Tropics, 
both hemispheres. 

Tribe 6. Hymenophyllacez.—Ring on a plane nearly perpen- 
dicular to its point of attachment. Sporangia short-pedicelled on re- , 
ceptacles projecting from the ends of the free veins and included ina 
cup-shaped involucre. Rhiz. creeping, thread-like ; fronds filmy-pel- 
lucid. 38 gen.; 200 spec.; tropics. 

1. Hymenophyllum. Fitm Frrn.—Many species in hot, damp 
tropical forests of both hemispheres. H. Tunbridgénse, fronds lan- 
ceolate, pinnate, pinne pinnatifid; Tunbridge Wells, Eng. 2. Tri- 
chomanes, BristLe F, Many species; habitat of H. T. rddicans 
(specidswm), fronds 4/-8’ high, lanceolate, pinnate, pinnae 1-2-pin- 
natifid. n wet rocks, Tenn. and Ala.; Ireland; Madeira. 3. Lox- 
soma, not pellucid; fronds decompound. Australia. 

Tribe 7. Cyatheacez. Trez Frrns.—Ring complete, obliquely 
vertical. Sporangia sometimes short-pedicelled. Caudex erect; 

2 
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fronds large, in a crown at top. 4gen.; 151 spec.; tropics. 1. Cya- 
thea. Fronds 1-3-pinnate. Many fine species, tropics of both worlds. 
C. arborea. Frontispiece, B. Section of stem, Fig. 42. S. Am. 
2. Alsophila eacélsa, 80° high; Norfolk Island. A. Perrotetidna, 
80° high. W. Ind. 8, Hemitélia specidsa. W.Ind. 4. Matonia 
pectinata, only genus and species; no caudex. Rbhiz. creeping, bear- 
ing a single frond on a tall ebony leaf-stalk ; frond fan-shaped, dichot- 
omous, each leaf pinnate-pinnatifid. Tropics. 

Tribe 8. Polypodiacez.—Ring incomplete, vertical. Sporangia 
pedicelled. Sori often indisiate. 50 genera; more than 1000 species. 
1, Dicksonia antérctica, caudex tall, crowned with 2-pinnate ironds 
°-9° long. New Z. D. punetildbula, Sweet F. Rhiz. creeping; 

fronds scattered, lanceolate 2-pinnate, 2°-8° high, fragrant. N. CO. 
and Tenn., N.; moist shades. 2 Cibdtium. Rhiz. decumbent, 
shaggy with fine hairs; fronds of Dicksonia. C. Bardmetz (glau- 
céscens), AGNus ScY¥Tuicus, ScytH1an Lams, BYssus. West Asia. 
See Lesson VII. C. glaucum, C. Chamissoi, C. Menziésii, Poit 
Ferns. Sandwich Islands. See Lesson VII. 3. Davallia. Rhiz. 
creeping above ground, scaly; fronds pinnately decompound, rarely 
pinnate. D. aculedta, scandent, bramble-like; 8. KE. Asia. D. cana- 
riénsis, HaRn’s-Foot F.; rhiz. creeping, resembling w hare’s foot; 
fronds few, triangular, 15’ in size, 3-4-pinnate. Canaries. 4. Wodd- 
sia. Small, tufted; frond lanceolate, pinnate. W. Ilvénsis, 4/-8/ 
high ; W. obtusa, 6’-18/ high. N. C., northward, mts. 5. Onocléa 
sensibilis. Sterile frond pinnate, triangular, 1°-2° high; fertile con- 
tracted, flower-like. Damp places, U.S. 6. Struthidpteris, OsTRicH 
Fern. Caudex erect; fronds erect in acrown; sterile lanceolate, pin- 
nate-pinnatifid, 2°-5° high, in un outer series; fertile in the centre, 
much shorter, pinnate, pinnae contracted, moniliform. S. germdnica, 
Northern U.S 1 species in Eur.; 1 in Asia. 7% Cystopteris, BLap- 
DER F.; indusium inflated. C. frdgilis, fronds delicate, 4’-8’ long, 
oblong-ovate, 2-pinnate. Rocky shades, N., U. 8S. C. bulbdifera, 
fronds lanceolate, 1°-3° high, 2-pinnate, bulbiferous beneath. Wet 
places, N. C., N. 8. Cyrtomium, Indusium peltate; veins netted, 
venules curved. C. faledtum, fronds evergreen; pinnate, lanceolate, 
1°-2° high, end pinna large, rhomboid. Japan. 9. Polystichum. 
Indusium of 8; veins free. P. acrostichoides, fronds evergreen, lance- 
olate, pinnate, bristly-serrulate, 1°-2° high, in crowns. Rocky woods, 
U.S. 10. Aspidium. SHIELD F. Indusium of 8 and 9; but veins 
compoundly reticulate. Strong-growing, usually pinnate ferns. 12 
species, in Asia, 8. Am., W. Ind. Nonein U.S. A. singaporidnum 
has simple fronds. Singapore. 

11. Lastraéa. Indusium reniform; veins free. 2 Sections: 

1. Fronds evergreen, in a crown. 

L. margindle ; fronds 2-pinnate, ovate-oblong, 1°-8° high. Rocky 
grounds, U. 8. L. Filix-mas, Maux F.; fronds 2-pinnate, lanceolate, 
8° high. Eur.; adv. in Canada; found in Tennessee. L. spinuldsa, 
fronds oblong-ovate, 2-pinnate, 1°-8° high, spinulose. N., a 8. L. 
cristata, fronds lanceolate, pinnate, 1°-2° high, pinne pinnatifid, ser- 
rate. Wet woods, U.S. L. Goldidna, fronds broad ovate, 2°-4° high, 
innate, pinne pinnatifid. N., U.S. L. Siebdldii, frond thick, 1° 

fish, with 5-9 large pinne, end pinna largest. Japan. 
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2. Fronds scattered, deciduous. 

L, noveboracénsis, fronds lanceolate, 10’-18/ long, hairy. L. Thelzp- 
teris, similar, but smoother. Both in bogs, U. 8. 

12. Nephrodium.—Indusium of 11; but veins anastomosing ; and 
fronds in a crown, evergreen. N, mdlle, fronds pinnate, ovate-oblong, 
1°-2° high, whole plant downy. Tropics. N. pdtens, similar, but 
less hairv. Shady grounds, Florida, W. 18. Camptosorus, sori 
curved; veins reticulate. C. rhizophillus, WaLKING F.; frond 4/-12/ 
long, cordate at base, tapering to a long point, rooting at apex. Damp 
rocks, rare, U.S. 14. Athyrium, sori lunate; veins free. A. Filix- 
foémma, Lapy F.; fronds lanceolate, 2-3-pinnate, delicate, 2°-5° 
high, ina crown. Moist woods; cosmopolitan; common throughout 
Tennessee. 15. Scolopéndrium, Harv’s-Tonaur, CENTIPEDE F. 
Sori linear, double; veins free. S. vulgdre, frond simple, oblong- 
lanceolate, 6’-18’ long. Gt. Brit., Can., U. 8., north. Fig. 35. 
Cultivated forms are curled, furcate, etc. 

16. Asplénium.—Sori linear, usually single, sometimes solitary. 
Veins free. 2 Sections: ; 

1. Sori few. 

A. bulbiferum, fronds lanceolate, 1°-3° long, 2-3-pinnate, bulbif- 
erous above. New Z. A. myriophgyllum, fronds 1°-2° high, 2-8-pin- 
nate, translucent. Limestone caves, Florida. A. Belangéri, fronds 
1°-2° high, lanceolate, 2-pinnate, coriaceous. Malacca, Java. A. the- 
lypteroides, fronds 1°-8° high, broad lanceolate, pinnate, pinne deeply 
pinnatifid. Common in woods. A. furedtwm, fronds 8/-15’ high, 
ovate-lanceolate, pinnate, pinnz cut almost to midrib. Trop. Am., S. 
Af. A. Rita-murdria, WALu-Rue F., fronds 2-3-pinnate, 1/-4/ long, 
ovate, thick, dentate at top. Cliffs, Vermont, 8. and W. 

2. Sori numerous (except in A. Trichomanes). 

A. angustifoliwm, fronds pinnate, long-lanceolate, 1°-3° high. 
Woods, U.S. A. flabellifolium, fronds pinnate, 4/-15/ high, pinne 
flabelliform, crenate. Australia, A. ebénewm, fronds pinnate, linear- 
lanceolate, 8’-15’ long, on a dark shining stalk; pinne linear-oblong, 
finely serrate, auricled at base. Common, U.S. A. Trichémanes, fronds 
pinnate linear, 4/-8/ long, stalk and rachis black, shining. Tufted, 
in crevices of rocks. Common. A. pinnatifidum, fronds pinnatifid 
below, tapering toa long, entire point ; 8’-6’ long. S. Penn.,W.and 5. 
A. Nidus, Birp’s-Nest F.; fronds broad, lanceolate, simple, entire, 
2°-4° long, in a crown around an erect rhizome. E.Ind. 17. Doddia. 
Sori slightly lunate; veins reticulate. Fronds small. D. dspera,- 
fronds 9’-15’ long, broad-lanceolate, deeply pinnatifid; stalk black, 
rough. D. cauddta, frond 9’-15’ long, linear-lanceolate, pinnate ; 
lower pinne triangular, distant; stalk black. Both from Australia, 
New Z. 18. Woodwardia, Cuain F. Sori linear, immersed, form- 
ing chains; veins reticulate. W. angustifdlia, frond lanceolate, 67-10’ 
long, pinnatifid; fertile segments narrow. Swamps, N. and 8S. W. 
virginica, fronds 2° high, ovate, pinnate, pinne deeply pinnatifid. 
Fertile and sterile fronds alike. Habitat of last. 19. Platyloma 
(Pellaéa), Crirr Brake. Small. Sori marginal, veins free. P. 
atropurpurea, frond 6’-12/ long, lanceolate, 2-pinnate; tufted. On 
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rocks. P. rotundifolia, New Z. P. hastdta, S. Af., small ferns, in- 
troduced. 20. Dorydpteris, sori marginal. D. peddta, frond pedate, 
’6’ long, veins reticulate. W.Ind.,8S. Am. 21. Ptéris. Sori mar- 

ginal. Veins free. P. aguilind, Common Bracken, fronds 2-3-pin- 
nate, triangular, 1°-5° high, rough. Common. Duct, Fig. 220,C. P. 
quadriaurita, frond pinnate, with lobed branches below; striped. E. 
and W. Ind. P. evética, 1°-2° high, handsome; P. longifélia, pinnate, 
oblanceolate; both native to Florida and other tropical regions. 

22. Adiantum.—Sori marginal. A. peddtum, Birproot MatpEn- 
HAIR, frond 2-forked, pinnate, delicate; common. A. hispidulum, 
similar, Australia. A. Capillus-Véneris, TRUE MatpEn-Harr (VE- 
nus Marpen-Harr). Frond 6’-18’ high, ovate-lanceolate, 2-4-pin- 
nate, pinnules exquisitely gauze-like and delicate on fine black shining 
hair-like stalks; the loveliest of the ferns; on shaded dripping rocks, 
and at the mouth of wells. Tropical and temperate regions of both 
worlds ; finest specimens found at Cumberland Falls, Kentucky. Fig. 
84. A. ethidpicum, similar, Af.; A. cunedtum, larger, S. Am. A. 
macrophyllum, frond large with few large pinne, W. Ind. 

23. Nothochlaéna nivea, N. fldvens ; small; und 24. Gymnogramma 
calomélanos, G. sulphirea, G. trianguldris, larger ; fronds 2-3-pinnate, 
dusted beneath with white or yellow powder, are the GoLp- and 
SILvER-FERns of tropical Am. 

25. Phegopteris, Bercy F. Sori medial, frond triangular; veins 
free. P. Drydpteris, frond 4/-6/ wide, with 3 stalked divisions 1-2- 
ea Common N. P. Aexagonéptera, larger than last, frond 
roader than long. 2-pinnatifid. Common N. and 8. P. polypodi- 

oides, frond 4’-9/ long, longer than broad, 2-pinnatifid. N., U.8. 
26. Phlebddium awreum, frond stalked, broad ovate, pinnately 

parted, large, showy; veins netted; Florida, W. Ind. 27. Nipho- 
bolus Lingua, frond 4/-8’ long, lanceolate, entire, netted. Japan. 
28. Campylonetrum. Veins parallel, netted, veinlets arched. C. 
Phyllitidis, frond simple, linear-lanceolate, 1°-2° long, 1/-2’ wide, 
shining. Trop. Am. C. a at fronds large, pinnate, pinne 
18’ long, 4’ broad. Showy. enezuela. 29. Polypddium, veins 
free, sori globose, naked. An extensive genus, cosmopolitan. P. in- 
cdnum, fronds 2/-8’ high, lanceolate, pinnatifid, scurfy beneath. 
Shades, 8.; often on trees. P. vulgdre, similar, but larger, not in- 
canous; evergreen. Rocks. Common. 30. Platycérium, Sraa- 
HORN F. Sori in amorphous patches; fronds ribbed, netted, furcate, 
lobed, or laciniate. Showy; natives of Australia and tropical Asia 
and Af. P. alcicérne, fertile frond articulate, 1° high, 2-3-furcate; 
whitish beneath. P. Wallichii, P. biférme, are fine species. 31. 
Acrostichum. Sori in a dense mass; veins netted. A. at&rewm (only 
species), tall-growing, 8°-10° high, with a thick rhizome and bold 
pinnate evergreen fronds, the upper pinne fertile. Marshes near the 
sea; Florida, W. Ind., 8. Am., Australia, Pacific Isles, E. Ind., 
Madagascar, 8S. and W. Africa. : 

Tribe 9. Ophioglossacez.—Sporangia ringless, globular, opening 
transversely by 2 valves. Fertile frond or portion of frond contracted, 
flower-like. Sterile frond net-veined, succulent, not circinate in ver- 
nation. Short rhizome (or crown) with fleshy roots. Spores tri- 
angular, making this tribe the connecting link with Lycopodiacee 
through Phyllogléssum. 3 genera: 
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1. Ophiogléssum, ADDER’s TonauE. Fertile frond spicate ; sporan- 
gia in a longitudinal series on its two opposite margins. 3 gen.; 20 
species. O. vulgdtum, 2/-10’ high; sterile branch of frond ovate, 
elliptical, entire, 1/-2’ long, sessile near middle of stalk, from which 
rises the short spicate fertile portion. Wet meadows. Common, cos- 
mopolitan. O. péndulum, sterile part of frond ribbon-like, much 
longer than the spike. Pendulous, on trees; 8S. Africa. 

2. Botrychium. Fertile branch of frond pamculate. Rhiz. erect, 
fleshy. Cosmop. B. Lundria, Moonwort. Small, fleshy; sterile 
branch pinnate. Europe. Prothallus, Fig. 86. B. terndtum, fleshy, 
’-10’ high; sterile part of frond triangular, ternately compound. 

Grassy shades, U.S. B. virginicum, herbaceous, tender, 67-18’ high, 
sterile part of frond broad, triangular, ternate, divisions 2-3-pinnate ; 
fertile long-stalked. Rich soil in woods, 8. States. 3, Helminthos- 
tachys zeyldnica (diticis), only species. Rhizome horizontal. Sterile 
branch of frond trifoliately digitate, pedate; sterile portion a simple 
spike with pedicelled tufts of spore-cases arranged in whorls, each whorl 
terminated with a crest-like appendage. Young shoots edible. Ceylon, 
Ind , E. Archipelago. 

Ord. 5. Equisetaceez. Horsetraits.—Parthenogenesis. Fertili- 
zation. Fils. Q G or £. Described, Lesson VIII. 1 genus; 25 
species; all containing silica. Cosmopolitan, but not found in Aus- 
tralia and New Z. Moist places. Equisétum Telmateia, Fig. 37. 
E. hyemdle, Scourtne Rusu, 2°-4° high. E. arvénse, 8°-20° high. 
E. gigantéum, TREE Horseral., 30° high. Caraccas,S. Am. Equi- 
setites, fossil, Carboniferous. : 

Ord.6. Marsileaceze (Rhizocarpacez).—Parthenogenesis. Fer- 
tilization. Fils. 9 g'. Described, Lesson VIII. Fossil in Secondary 
and Tertiary. 4 genera; 50 species. 2 Tribes: 

Tribe 1, Salviniacez —Small, ann., floating in pools or lakes ; lvs. 
simple, edges reflexed in vernation. 2 gen.; 8 or 10 species: 1. Salvinia 
ndatans, only species. Sporocarps, Fig. 39. Warm countries, com- 
mon; rare in U.S. 2 Azolla, branching, lvs. imbricate. Several 
species. A. carolinidna, N. Y. to IIll., and 8. States. 

Tribe 2. Marsilez.—Small, perennial, lvs. circinate in vernation. 
In marshes or inundated places. 2 gen.; about 40 species. Tem- 
perate regions, both worlds. 1. Marsilea salvdtrix (mdcropus), Nar- 
poo. Lvs. quadrifoliolate, petiolate. Sporocarps edible. Specific 
name from the fact that the fruit saved a party of explorers from star- 
vation. Fig. 38. Australia. M. vestita, similar, lvs. hairy ; Western 
U.S. M. guadrifolia, larger, 5S. W., U.S. 2. Pilularia, Prttworr. 
Lvs. (or leaf-stalks) quill-shaped ; fr. pill-like. Few species; in Tas- 
mania, N. Af., Eur. P. globuldria, Gt. Brit. 

Ord. 7, Lycopodiacez. CLuB-Mosszs.—Parthenogenesis. Fertiliza- 
tion. Fls. P and % 9. Described, Lesson VIII. Perennial. Mag- 
nificent fossils. See Lesson XIII. 6 gen.; near 350 spec. ; 2 Tribes: 

Tribe 1. Isoétez, QuitLworts.—j' 2. Small, acaulescent, 
aquatic; rhiz. globose, rough, with horny processes (phyllopddes). 
Lvs. grass-like. 1 genus, Isdetes, 12 species, cosmop.; nearly all 
aquatic; 8 or 10 in U.S. I. lacustris, mt. lakes, N. Eng. and Mid. 
States. I. melandpoda, shallow water, wet fields, Western U. 8. 
I. Aystriz, not aquatic; sandy places, Channel Islands. I. malin- 
verniana, 2° long, in deep water; Eur. 
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Tribe 2. Lycopodinez.—Described, Lesson VIII. 5 genera. 
Terrestrial, except 2 and 8. 1, Phylloglossum. Luvs. subulate; fr. 
spicate, resembling Ophiogléssum. Sev. spec. ; marshes, New Z. 
2. Tmesipteris, only gen., 1 spec.; pendulous on tree-ferns, from 
Pacific Isles to Cal. 3. Psilotum triquétrum, only gen. and spec.; on 
trees, but erect ; Brazil, Centr. Am., Southern U.S. 4. Lycopodium, 
CiLuB-Moss. 50 spec., cosmop., terrestrial. L. clavdtum, stems 
creeping, with short ascending branches. Dry woods, N., U.S. Fig. 
40. L. carolinidnuwm, stems and branches creeping. Wet grounds, 
N. J., S. L. dendroideum, Grounp Pine; rhiz. Stems upright, 
6/-9/ high. Moist woods, U.S. Many other species in U. 8. Lepi- 
dodéndron, fossil in Devonian, Fig. 84. 60 or more allied species in 
Carboniferous. Sigillaria, fossil in Carboniferous, Fig. 85. 5. Sela- 
ginélla (Lycopédium of florists), spores colored, handsome; foliage- 
spray flat, often with metallic shades. Many fine foreign species. 
S. lepidophylia, ResuRRECTION Rose, see Lesson VIII. Texas, 
Mex., Cal. S. dpus, stems 2/’-4’ high, branching, delicate; wet 
meadows, 8S. S. Marténsii, spore sprouting, Fig. 41. 

SERIES II. PHANEROGAMIA.—Flowers visible and devel- 
oped, producing a Seed with differentiated parts called Radicle, Coty- 
ledon, and Plumule, equivalent to Root, Leaf, and Stem. (‘‘ The radi- 
cle is not a root, but an axis of growth; the root descends from its 
base, the plumule rises from its apex.’’—Hooker.) It is more properly 
called Tigellus, Tigella (Fr. tige, stem). 

Class I. GYMNOSPERMZ (GYMNOGENS). 

Pine Alliance.—l. Cycadacez. 2, Conifer. 3. Gnetacez. 

Ord.1. Cycadacezx, Cycads.—Fls. §' 2, terminal. Described, Les- 
son 1X. Low evergreen long-lived Trees, or Shrubs; without resin. 
Stem simple, crowned with large palm-like leaves 1-2-3-pinnate and 
often circinate in vernation. Pith abundant, surrounded with zones of 
wood, each zone the result of several years’ growth and not annual as 
in exogenous Angiospermae. Wood ‘composed of wood-fibres and 
punctate, rayed, or reticulate vessels arranged in radiating lines sepa- 
rated by medullary rays, and enveloped in a thick iayer of cortical 
parenchyma.”—L. and D, Sd. drupe-like, large, often edible. Fos- 
sil in Carboniferous, thence upward. See Lesson XIII. 8 genera. 
Tropics, both worlds. 

1. Cycas.—Stem 5°-20° high, 9 stouter. Lvs. pinnate. Several 
species; Australia, Polynesia, Asia. C. revolitta, miscalled Saco 
Pam; pith starchy, edible; Japan. Q tree, Frontispiece, C; If., 
fl., Fig. 48. 2, Encephalartos, Carrirn Breap. Stem 15°-30° (?) 
high. Lvs. pinnate, thick, spiny. 9 cone used as food by the Caffirs. 
Sev. spec.; S. Af. 8. Zamia. Stem low, stout, sometimes epiphytal. 
Lvs. pinnate, spiny at the joints. Pithedible. Sev. spec.; Bahamas, 
W. Ind., trop. Am., 8S. Af. Z. integrifdlia, Compriz, Coonris, S. 
Fla. 4. Macrozamia. Stem 15°-20° high. Lvs. pinnate, rachis 
twisted. Fils. in spikes; Q spike with but 2 fis. (ovules). Australia, 
swamps near thesea. 8. Ceratozamia, Hornep ZAm1a. Stem short, 
globular. @ cone consists of scales, each scale having a disk-like top 
with 2 diverging horns. C. longifélia, pollen-grain, Fig. 47, B. Mex- 
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ico. 6. Dion eddle. Stem stout, woolly; lvs. pinnate, pinne sword- 
shaped, sharp. @ cone as large as a child’s head, woolly. Sds. large, 
edible. Mexico. 7%. Stangéria paradéra. Stem short, napiform ; 
lvs. coarse, pinnate. Natal, S. Af. 8. Bowénia spectdbdilis (only 
species). Stem thick, short, crowned with 1 or 2 large lvs.; petiole 
terete, erect; blade broad, spreading, bipinnatisect. 8. Af. 

Ord. 2. Conifere. Pinzs.—Fls. ¢/ 2 or P. Fossil in Devonian, 
thence upward. 4 Tribes: 

Tribe 1. Yews.—Described, Lesson IX. Not resinous. Fis. ¢ 9; 
axillary. Branches scattered, rarely whorled. 1. Salisburia adian- 
uifolia, GiInkeo, Marpenuarr Yew. Lvs. fern-like, fan-shaped, 
fascicled, deciduous ; fr. drupe-like, large, edible. Tree 50° high, with 
spreading branches. Hardy. Japan; sacred, and planted near the 
temples. Fig. 44. 2. Podocarpus. Luvs. large, linear, or ovate; no 
vein but the midrib. Fr. drupe-like, on a thick fleshy foot or stalk, 
whence the name. P. macrophyllus, large stout tree, with large 
scattered lvs.; wood valuable in cabinet-work; P. datifdlia, not so 
large ; lvs. opp., lanceolate, evergreen. Both native to Japan. 3. Tor- 
reya. Lvs. evergreen, needle-shaped, 17-2’ long, 2-ranked. Fr. nut- 
meg-like, perisperm ruminate. T. tavifdlia, STINKING YEW; hand- 
some tree, 20°-50° high, butill-scented. Florida. T. nucifera, Japan ; 
T. califérnica, California; Nurmee YEews; sds. yield oil. 4. Taxus. 
Lvs. evergreen, needle-shaped, dark green, 1’ long, 2-ranked. Fr. 
berry-like, with a red aril. T. daccdta, Yew. Low tree with short 
spreading branches. Eur. Var. fastigidta, Intsq YEW; branches 
appressed, making the tree columnar; var. canadénsis, GROUND HEM- 
LocK; stems spreading over the ground. N. U.S. 5. Dacrydium 
cupréssinum, 100° high; D. taxifodlium, 200° high; fine trees; D. 
laxif dlium, low shrub; all of New Z. 

Tribe 2. Cypresses.—Fls. ; rarely 9 §. Resinous, fragrant 
trees or shrubs. Branches scattered. Lvs. usually evergreen; linear, 
subulate or scale-like; solitary, opp., or whorled. Described, Lesson 
Ix 

A. Galbule scales decussate or whorled. 

1, Juniperus, Juniper. Fis. 9 QJ; Q axillary or terminal; 92 
axillary; galbule berry-like. Lvs. subulate, evergreen, opp. or 
whorled. J. virginidna, Vircinta JUNIPER, Rep CEDAR. Tree 
large or of middle size; sometimes shrub. Branches horizontal. 
Wood red, valuable. J. Sabina, Savin, low, spreading. Native of 
8. Europe. Introducedin Am. 2. Thija. ArRBor-ViTz. Fils. ih 
terminal; galbule oblong, soft, dehiscent. Lvs. evergreen, scale- 
shaped. T. occidentalis. Tree of moderate size; planted in hedges. 
N. U.S. Many nursery varieties. TT. (Bidta) orientalis. Small 
tree. China. Var. aurea has gold-tinted foliage. T. (Thujopsis) 
dolabrata, foliage spray flat, white underneath. Japan. 3. Callitris. 
Fils. °, terminal; galbule valvular, dehiscent. Low evergreen trees 
of Africa and Australia. Branches jointed, with scales at the joints. 
C. quadrivdivis. Stout tree with straggling branches; galbules with 
4 valve-like scales; wood mahogany color, used in mosques, Resin is 
the varnish Gum Sdndarach ; powdered it is the Pounce of commerce. 
Barbary. 4.Cupréssus. Oypress. Fils. £, ¥ terminal; 9 lateral ; 
galbule globular, woody, dehiscent. Lvs. evergreen, small, subulate, 
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imb., 4-ranked. C. ( Retinospora, Chamecyparis) pisifera. Galbules 
like peas. Shrub, Japan. C. (Retindspora) obtusa, Hinox1, TREE- 
OF-THE-SuN, 80°-100° high, Japan. C. Lawsonidna, galbules ¥ 
wide. A fine tree with thick flat spray. Cal. C. thujoides, WHITE 
Czpar. Galbules }’ wide. Foliage-spray slender, glaucous green, 
evergreen. Tree 80° to 100° high. ood white, valuable. Low 
grounds, N. J. to Fla, W. C. sempervirens, classical Cypress of 
antiquity. Galbules 1’ in diam. Tree 50°-70° high, with fastigiate 
branches; in appearance like » Lombardy Poplar. Wood (probably 
the Gopher-wood of the Bible) hard, fragrant, of a fine red hue, dura- 
ble, valuable. Made into mummy-cases by the Egyptians. Figs. 45, 
47, A. Var. horizontdlis, W1LD Cypress. Has spreading branches ; 
wood finely mottled like the skin of a tiger or panther. Sonorous, 
and used in making musical instruments, tables, etc. It is the Citron- 
wood of the Romans. Both natives of Cyprus and other islands of 
Gr. Archipelago; naturalized throughout S. Eur., E. Asia, N. Af. 
C. péndula, funébris, Wrrrine C. Branches pendulous. N. China. 

B. Galbule scales spiral. 

5. Sequoia Nae de are Repwoop, Bie Trees. Evergreen. 
S. gigantéa. Galbules 1/-2/ long. Tree 300° high, 50° in circum- 
ference. ‘Three Graces,’ Fig. 97; Sierra Nevada, Cal. S. semper- 
virens. Galbules smaller. Tree 100°-150° high. Coast, Cal. 6. Taxd- 
dium. Lvs. decid. Fils. g. Galbule 1’ long. T. distichum, 
SouTHERN Cypress. Lvs. 2-ranked. Large tree, 125° high, 30° 
40° in circumf., hollow at base. Rts. produce conical hollow pro- 
tuberances (‘knees’’) 2°-8° high, used by negroes as_bee-hives. 
Swamps, Southern U.S. % Cryptomeria. Fis. P. Galbule small, 
terminal. Lvs. crowded, spreading, evergreen. C. japdnica, lofty tree. 
Japan. 

Tribe 8. Pines.—Resinous, fragrant. Branches whorled. Fls. 
¢. Cones with spiral scales, which are usually persistent. Described, 

esson IX. 1. Cédrus. Crpar. Luvs. short, needle-shaped, rigid, 
evergreen; in fascicles of 12-20 lvs. Cones abrupt-ovate, erect, lat- 
eral, maturing autumn of second year; scales thin, deciduous. C. 
Libani, CepAR-or-LEBANon. Cones 3°-5° long. Majestic tree of 
E. Asiaand N. Af., 50°-80° high, with spreading branches and dark 
foliage. Old trees flat-headed. Wood red. Emb., Fig. 47, D. C. 
Deodéra. Deopar. Lvs. and cones of last, but larger. Tree 150° 
high, 30° in circumference, with spreading branches. Wood yellow. 
Himalayas. 

2. Larix. Larcu. Lvs. of Cedrus, but soft, deciduous. Cones 
small, lateral, scales persistent. L. ewropaéa. Cones 1’long. Tree 
80°-100° high, with spreading branches. L. americdna, TAMARACK, 
HacxmatTack. Cones 4/-# long. Tree as tall as last, but more 
slender. Canada, N. U.S 

3. Picea. Fir. Lvs. short, linear, flat, solitary. Cones upright, 
lateral, maturing autumn of same year; scales deciduous. P. pecti- 
nata, SILVER F, Cones 67-8’ long, 2’ broad. Tree 160°-180° high, 
8° diam.; branches horizontal. Lvs. white beneath. Central Eur., 
W. Asia. P. Pichta, SIBERIAN SILVER F. Foliage similar to last, 
but thicker set. Cones 3’ long; tree smaller, Altai Mts.; Siberia. 
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P. grandis, Great Sinver F. Foliage like last. Cones obtuse, 3/— 
4 long, 1-2’ broad. Tree 170°-200° high. Oregon, Cal. P. (Abies) 
cephalonica. CEPHALONIAN SILVER F. Lys prickly-pointed, spread- 
ing. Tree 60° high. Cephalonia. P. balsémea, BAtsam F. Lys. 
crowded ; cones 27-4’ long. Tree 30° high. Wet grounds, North. 
U.S. P. Fraseri, SourHERN BatsaM F. Similar to last; cone 1” 
long. Alleghenies. . 

4, Abies. Hemuiocx. Spruce, Luvs. linear, flat, or needle-shaped, 
solitary, spreading. Cones terminal, nodding, scales persistent ; ma- 
turing autumn of same year. A. (Tsiga) Dougldsii, Douetas Hem- 
Lock. Cone 2/3’ long. Tall tree, Rocky Mts. to Pacific. A. 
(Tstga) canadénsis, CoMMoN Hemtiock. Cones 3/-2/ long. Large 
tree, N. U.S. A. Menziésiit, MENz1Es SprucE. Cones 3/ long, soft. 
Fine tree, Rocky Mts., W. A.dlba, Wui1TE Spruce. Cones 2/ long. 
Tree 50° high ; foliage pale. Can. to Car.and Wis. A. nigra, BLack 
Spruce. Cones 1’ long. Tree 70° high ; foliage dark. Can., N. U.S. 
A. excélsa, NonRway Spruce. Cones 7/-8/ long. Tree 120°-180° 
high ; foliage dark. N. Europe. Fig. 46. 

5. Pinus. Pine. Lvs. linear, needle-shaped, long, evergreen, fas- 
ciculate, 2, 3, or 5 in a fascicle. Cones maturing autumn of second 
year. 70 species. 

A. Fascicle with 5 lvs. Cones terminal, pendulous feenet in Cembra), 
deciduous after shedding their sds. 

P. Lambertiéna, Suaar P. Cones 127-20’ long. Lys. 27-5” long. 
Tree 150°-200° high, 8°-20° in diam. Cal., Oregon. P. excélsa, 
Buoran P. Cones 10/-12’ long. Lvs. 6/-8 long. Tree 90°-100° 
high. Pollen, Fig. 4. Ind. P. Strddus, Wuirtr P. Cones 5/-6/ 
long. Lvs. pale, 3/-4’ long. Tree 100°-180° high. Wood white. 
Canada to Va. P. Cémbra, Swiss Stone P. Cones 3/ long, erect; 
sds. large, edible. Lvs. 4’ long. Tree 50° high, wood citron-scented, 
valuable. Alps, N. to Siberia, S. to Italy and France. 

B. Fascicle with 3, rarely 4 or 5 ls. Cones lateral, persistent after 
shedding sds. ; scales hooked. 

P. Cowlteri, CoutTserR’s P. Lvs. in 8’s, 4’s, or 5’s, 9’ long. Cones 
oblong, solitary, 12’-15’ long, 6’ in diam. ; scale-hooks large. Tree 
80°-100° high. California, mts. P. Sabinidna. Lvs. in 8’s or 4’s, 
11/-14’ long. Cones ovate, 11” long, 18” in circumference, in whorled 
clusters of 3-9 around the stem, persisting several years; scale-hooks 
large. Tree 110°-140° high. Coast mts., Cal. P. longifolia, INDIAN 
P. Lys. in 3’s, 9/-18’ long, pendulous. Cones ovate, 5/-9/ long. 
Tree 100°-120° high. Nepal, mts. P. australis, SourHERN P., 
Pirca P., YeLtow P., 8. Lvs. in 3’s, 12/-15/’ long, beautiful bril- 
liant green. Cones 7/-10’ long, 4/ thick; hooks short; sd. edible. 
Tree 70°-100° high; wood yellow, resinous, valuable; yielding most 
of the pitch and turpentine of commerce. Barrens, N. Car., south to 
Florida. P. ponderdsa. Lys. in 8’s, 7/-14’ long. Cones 3/7 long, 
clustered. Wood very heavy. Northwest coast of N. America. P. 
serotina, Pony P. Luvs. 4/-8/ long. Cones oval, 2’-8/ long, in pairs. 
Tree 35°-40° high. N. Car., 8. P. rigida. Lvs. in 3’s, 3/-5/ long. 
Cones ovate, 2/-3’ long, clustered. Tree 12°-40° high in New Eng. ; 
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70°-80° in New Jersey and Maryland. P. Zuéda, Loptotty P. Lvs. 
in 8’s, 67-10’ long. Gones 3/-5/ long, solitary. Tree 80° high, clear 
of branches to height of 50°; head spreading. Va. to Florida. 

C. Fascicle with 2 lus., rarely 8; cones as in last section (except in 
; P, resindsa). 

P. bratia, CALABRIAN P. Lays. in 2’s, rarely 3’s, 6/-9/ long, 
slender, wavy. Cones 2/-3/ long, ovate, in clusters of 20, or more, 
around the stem. Handsome tree, 50°-60° high. Calabria. P. mitis, 
Sort-LEAVED P. Luvs. in 2’s, rarely 3’s, 8/-5/ long. Cones ovate, 2/ 
long, solitary. Tree 50°-60° high. Wood yellow, resinous. New 
Eng. to Ga., west to Ky. and Tenn. P. Pimea, Stone P., Irauian 
P. Lys. in 2’s, 5’-8’ long. Cones ovate, 5/-6/ long, solitary, ripen- 
ing the third year; sd. edible. See Lesson IX. Tree 80°-100° high; 
60° clear of branches. Mediterranean States of Europe, Asia, coast of 
Barbary. P. Pindster, Srar P. Lys. in 2’s, 8/-12’ long. Cones 
slender, 4’-6’ long, in starry whorls of 8-8, rarely solitary. Tree 40°- 
60° high. Both shores of Mediterranean, W.'to China. P. austriaca, 
Brack P. Lys. in 2’s, 2/-5’ long, dark green. Cones conical, 2/-3/ 
long, horizontal, solitary. Tree 50° high. Wood resinous, valuable. 
Austria. P. Laricio, Corstcan P. Lvs. in 2’s, 4/-8’ long. Cones 
2/_4’ long, conical, in pairs or clusters of 8 and 4. Tree 80°-100° 
high; 140°-150° high in Corsica, its native habitat. Corsica, and 
other parts of S. Eur. P. piingens, PrickLy P. Lvs. in 2’s, 2’ long. 
Cones 8/ long, ovate, clustered; scale with a strong hook. Tree 40°- 
50° high. Mts., Penn. to S. Car. P.imops, ScruB P. Luvs. in 2’s, 
2/-8’ long. Cones ovate, 2/-3/ long, solitary. Tree 30°-40° high, 
straggling. New J., S. and W. P. Banksidna, Gray Scrus P. 
Lvs. in 2’s, 17 long. Cones curved, 2’ long, gray, in pairs. Strag- 
gling tree, 5°-20° high. Nova Scotia, Canada, Maine. P. sylvéstris, 
Scotcn P. Lvs. 2/~4/ long, twisted, light blue-green. Cones conical, 
2/-8/ long, ripening in 18 months. Tree 60°-100° high ; wood valu- 
able. Native to most parts of Europe. Ovule and emb., Fig. 47. P. 
resindsa, RED P. Lvs. in 2’s, 5’-6’ long. Cones ovate, without 
hooks, 2’ long at the apex of the branch; deciduous after shedding the 
sds. Tree 50°-80° high. N. Eng. to Wisconsin. : 

Tribe 4. Araucariacez.—Fine trees; wood valuable. Luvs. ever- 
green, small, flat, often broad, imbricate or spirally arranged. Cones 
large, terminal. Branches verticillate, spreading. Fls. 9‘. 1. Arau- 
caria imbricata, lvs. small, ovate-lanceolate, imbricate. Cones glob- 
ular, as large as a man's head. Female tree 150° high; male tree 40° 
high. Mts., Chili. A. ewcélsa. Female tree 170°-230° hich, free 
from branches to the height of 100°. Norfolk Island, New Caledonia. 
2. Dammara australis, DAMMAR or Kauri (Cowriz) Pine. Lvs. 
alt. or opp., linear-oblong or elliptic, box-like. Cones large, turbinate, 
stalked, erect. Female tree 150°-200° high; producing a brittle resin 
resembling copal. New Z. D. orientalis, AMBoYNA DAMMAR. 
Female tree 100° high; yields the fine, transparent resin called Dam- 
mar. Moluccas. Fossil conifers of Devonian closely related to Arau- 
cariacee. Amber, the fossil gum of a conifer Woe 86), abounds in 
North Prussia; found in America at Amboy, New Jersey: Cape Sa- 
ble, Maryland; Gay Head, Martha’s Vineyard. 
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Ord. 8. Gnetacex.—Joint-Firs. Fls. g' 9 and £. Described, 
Lesson IX. 8 genera. 1, Gnétum, Joini-Fir. Stems jointed, 
lvs. smooth, entire, exstipulate. Trees and creeping shrubs. 6 species, 
native to tropical Asia, and Guiana. Sds. edible. 2. Ephedra, Sza- 
Grapg, described. 25 species, temperate sandy regions, both hemi- 
spheres. E. distdéchya, 2°-4° high. Fr. a succulent cone, edible. 
Mediterranean coast of France and Spain; plains of S. Russia. Fig. 
48. E. altissima, climbing shrub, 15°-20° high. Barbary. E. anti- 
syphilitica, 2° high; W. Texas, to Cal. and Nevada. E. trifurcdta, 
undershrub, New Mex., Arizona. Fossils in Tertiary, Eur. 3. Wel- 
witschia mirdbilis, only known genus and species. Described. Figs. 
49, 50. Sandy Mossémedes country, W. Af. 

Class II. ANGIOSPERMZ. 

Sub-Class I.—Endogens (Monocotylédons), 2 Divisions. : 
Division 1—Ovary free. 2 Subdivisions. 1. Ovary simple or 

syncarpous (rarely apocarpous). 2. Ovary apocarpous. 
Subdivision 1.—Ovary simple or syncarpous. 
Grass Alliance, Glumiferze.—Embryo outside (extruded from) the 

penepers or sometimes barely included. Ova. 1-celled, 1-ovuled. 
ta. 8-2-1, rarely 6-4. Perianth 0. 1. Graminacez. 2. Cyperacee. 

(Most of the foreign species named are naturalized in the U. 8.) 
Ord.1. Graminacez, GrassEs.—Described, Lesson X. The most 

useful of all the Orders. 3800 gen.; 4000 species; 13 Tribes: 
Tribe 1. Triticeze.—Infl. spicate. 1. Secale ceredle, RYE; native 

of Crimea. ©. 2. Triticum répens, CoucH-Grass, a pest of fields. 
Ol. T. vulgare, WHEAT. ©. Sd. sprouting, Fig. 6, C; fl., Fig. 52, B; 
starch gr., Fig. 239, B. Originating through 8. Aégilops triticoides, 
from A. ovdéta, both wild in 8. Eur. and Asia. See Lesson XXXIV. 
4, Hordeum, glumes bristle-like. H. vulgare, H. distichum, Bar- 
LEY; H. pusillum, WiLp B. Several other wild species. Eur., Asia. 
5. Lolium, Ray- or RyxE-Grass, several valuable species. L. temu- 
léntum, DARNEL, a pest in fields. ©. Eur. 6. Elymus, LyMeE-Grass, 
49 species, of wide range; temperate to arctic zone. 

Tribe 2. Festicez.—Infl. in branched or spicate panicles, rarely 
in racemes or spikes. 1. Bambusa, Bamzoo. Sta. 6, rarely 38. 33 
species; warm countries, both hemispheres. B. arundindcea, tree 
60° high; joints produce Tabashéer (Lesson XXXII.). 8. China, 
Ind. B. gudda, tree 60°-100° high; internodes filled with pure cool 
water. Mts. of Quindu,S. Am. 2. Arundinaria, TREE Canz. Sta. 
3. Of. Warm climates, many species. A. macrospérma, 10°-15° high, 
river-banks, Va., Ky.,southward. 38. Uniola, Sprke-Grass, Sva-Oarv. 
Many ornamental species, N. and S. Am. 4. Festuca, Fescur. 200 
species, cosmopolitan’; many valuable for pasturage. 5. Bromus, 
Brome, CuEss, or CHeatT. 141 species, extensive range. B. mdilis, 
Sorr Bromz, Downy Cugss, lvs. downy; good pasture-grass. Eur. 
6. Dactylis, OkcHARD-GrRass. 29species, widely distributed. D.glom- 
erata, Cock’s-Foot Grass, panicles 3-branched, imitating a bird’s 
foot. Eur. Pollen-gr., Fig. 52, C. 7. Poa, Muapow-Grass. 192 
species, cosmopolitan, many valuable.  P. praténsis, BLUE-GRass, 
Penn., Ky., Northwest. |. 8. Mélica, MeLick. Many species, tem- 
perate regions. 9. Briza, QuakiNne-GRass; spikelets large, cordate, 
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drooping, on slender pedicels ; panicle diffuse. 30 species, ornamental ; 
chiefly S. American. 

Tribe 3. Avéneze.—Infl. paniculate, rarely racemose or spicate. 
1. Holcus. Species chiefly European. H. landtus, Sos Chics 
VELVET-GRass; very downy. Eur. 2 Avéna sativa, Oat, gr. 
Section, Fig. 6; fis., Fig. 52; fl. plan, Fig. 64. Eur. 8, Arrhena- 
thérum avendceum, Oat-Grass, WILD Oat, Fig. 51. Eur. 

Tribe 4. Pappophdrez.—Infl. in globose spikes, or a panicle. 
1, Pappophorum. 27 species. N. Holl., Af, E. Ind. 2 Echi- 
naria. 2species. Af., Syria, Spain. 

Tribe 5. Chloridez.—Infl. in unilateral digitate or paniculate 
spikes. 1, Chloris. 69 species, ornamental. Warm climates. 2. 
Cynodon. 14 species. C. Ddctylon, BEnMUDA-Grass. Eur. 

Tribe 6. Arundinez.—Infl. a branched or spicate panicle. 1. 
Phragmites, WaTER-REED. 18 species. W. Kur. to Japan. 2, 
Arindo, CLassicaL Rexp of Scripture and of the Iliad. A. Dénaz, 
Provence Canz. 10°-20° high. Mediterranean States. 3. Gy- 
nérium. @ 6. Infl. with silvery white hairs. 6 species; 5 in 8. 
Am., 1 in New Z. Ornamental. G. argéntewm, Pampas-Grass. 
Lvs. several feet long, linear, recurved, tufted. Culms (sometimes 50 
from one plant) 10°-12° high, terminating each in a large feathery 
panicle. QO}. Hardy. S. Am. 

Tribe 7. Stipeze.—Infl. paniculate. Outer palea coriaceous, em- 
bracing the sd. 1. Stipa, FraTuer-Grass. Awn twisted, or tor- 
tuous, often plumose. 104 species, ornamental; finest in warm tem- 
perate regions. 2. Aristida, TRIPLE-AWNED Grass. 38-awned. 150 
species, widely distributed in sandy regions, except Europe, which has 
but one, A. ceruléscens, Spain and ‘Sicily. One is the Mesqurrs 
(Mézkeet, Muskeet) Grass of Texas, so called because it associates 
with the mesquite-tree. 8, Urachne (Piptathérum, Oryzopsis), 
Mountain Rice. Few species, chicfly in 8. Am., N. Af. O. me- 
lanocérpa, rocky woods; O. asperifolia, hill-sides; O. canadénsis, 
rocky hills; in Northern U.S., Can. 

Tribe 8. Agrostidez.—Infl. a branched or spicate panicle. 1. 
Agrostis, Bent Grass. Panicle large, light, spreading. 171 species. 
Cosmopolitan; all beautiful, many useful. A. vulgaris, Rep-Tor, 
Herp’s-Grass; A. canina, Doc-BEnT; A. dlba, WuiITE Bent; Eur. 
A. pulchélla, Quito-Grass, panicles very large and light; orna- 
mental. Quito. A. scdbra, Harr-Grass, FountTain-Grass, panicles 
large, light, with whorled capillary branches; resembling a fountain- 
jet; handsome. Exsiccated places, U.S. Common. 2. Polypogon, 
Brarp-Grass, awn long. 24 species, ornamental. W. France to 
Central Asia. 8. Vilfa (Sporobolus), DropsEED-GRass, Rusu-Grass. 
128 species. N. and 8. Am., New Holland; ornamental. 4 La- 
gurus ovdtus, only species, infl. soft, white, silky, with protruding 
awns. S. Eur., Asia. 5, Cinna. Stamenl. C. arundindcea, SWEET- 
Reep Grass. 8°-5° high, panicle nodding. Can., U.S., N. 

Tribe 9, Phleinez.—Ini#l. a spicate panicle or spike. 1. Phléum. 
17 species, N. Eur. P. praténse, Timorny. Q{. 2. Alopecurus, 
Fox-Tait. Several species; Eur. 

Tribe 10. Phalaridew.—Infl. a spicate panicle or spike; palee 
hardened after flowering. 1. Coix. <. C. Ldchryma, Jon’s-TEARs ; 
culm 1°-2° high; fr. large, round, shining, resembling tear-drops. E. 
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Ind., Japan. 2 Zéa. £. 5 species, 8. Am. Z. Mays, Maizz, 
Inpran Corn. Culm 5°-12° high. G infl. the tassel; 9 infl. the 
ear, of which each grain is a fl. consisting of the ovary only (its pistil 
the silk), with minute scales at its base; the shucks are the involucre. 
3. Phalaris, RIBBON-GRass, GARDENER’S GARTERS, CANARY-GRASS. 
Lvs. often variegated; culms tall, leafy. 20 species, ornamental; 
chiefly from Central Asia. 4 Anthoxanthum odordtum, SwExrt 
VERNAL Grass. Fragrance of Tonka Bean. Eur. 

Tribe 11. Oyyzez.—Infl. a racemose panicle. Sta. 6, sometimes 3 
or 4, rarely 1. 1. Microlaéna stipoides, only species; sta. 4. N. 
Holland. 2. Oryza. Sta. 6. 14 species, warm climates. O. sativa, 
Ricz, » marsh grain; native to Asia and perhaps 8. Am. ; supplies 
food for a greater number of human beings than any other known 
plant. 3. Zizania (Hydropyrum), Inpran Ricz. Gr. used as food 
by Indians. 5species. N. Am. ; 

Tribe 12. Panicez.—Infl. a spicate, branched or digitate panicle ; 
palez usually cartilaginous. 1. Panicum, Panic-Grass. 850 species, 
widely distributed; several gigantic, forming the field-crops of the 
Amazon. P. (Digitaria) sanguindle, CRaB-Grass; culm 1°-2° long. 
Eur. 2. Cénchrus, HepaeHoae Grass, Bur-Grass; spikelet enclosed 
in a globular, spiny involucre. 30 species, in warm climates; many 
ornamental. C. tribuloldes, a pest in sandy soil; coasts, Great Lakes, 
and larger rivers of N. Am. 3. Pennisétum. Involucre of Cenchrus, 
but with finer spines, or bristles. 87 species; ornamental. Sub-tropical, 
of wide range. 4, Stréphium guianénse, GUIANA-GRass. Luvs. sleep 
at night. Guiana. : 

Tribe 13. Andropogénez.—Infl. a spicate, branched or digitate 
panicle, rarely a spicate raceme. Palee rarely cartilaginous. 1. 
Sorghum vulgdére. Culm 69-10? high; infl. in panicles; Inpraw 
MILLET, Durra; var. cérnuwm, GUINEA Corn; all cultivated for 
the grain; var. sacchardtwm, CHINESE Suaar-CanE, IMPHEE, 
Sweet SorcuuM, cultivated for the syrup; and Broom-Corvy, for the 
panicles, which are made into brooms. ©. Af. and Ind. 2, Sac- 
charum. Infl. in large, loose, beautiful panicles; glumes enveloped 
in long, silky hairs. 62 species. E. and W. Ind., China, Af., South 
Sea Islands, S. Am. S. officindrum, SuGar-Cang, the great staple 
of commerce; culm 8°-20° high. Native of India, where it has been 
cultivated from time immemorial. Many ornamental species; several 
N. American, described as Erianthus, or WooLLy-BEarp GRass; 
4°-6° high. 3. Andropogon, BEARD-Grass. Culm 1°-5° high; rts. 
aromatic. Infl. of clustered or digitate spikes; rachis and $f fils. with 
short, silky hairs. 458 species, warmer parts of the globe; all orna- 
mental, many useful, their rts. being woven into mats, screens, etc. 
A. Schenanthus, LemMon-Grass, lvs. lemon-scented. Ind. A. ar- 
génteus, SILVER-BEARD Grass. Handsome. Del., South. A. scopd- 
rius, BROOM-SEDGE Grass. Common. A. Célamus, SwEEtT CANE and 
CaLamus of the Bible. A. muricdtus, rts. furnish the Vetivert, or 
Kus-kus, perfume. Ind. 4, Imperata (Eulalia) japénica, ZEBRA~ 
Grass ; lvs. transversely striped; culm 6° high, leafy; infl. feathery, 
resembling curled ostrich-plumes. Japan. 

Ord. 2. Cyperacee. Sxpaes.—Emb. extruded (or barely in- 
cluded) at base of perisperm. Infl. usually surrounded by long invo- 
lucral leaves, as in Papyrus (Fig. 53). 120 genera, 2000 species, of 

3 
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little economic value. 6 Tribes, of which only typical genera are 
given here. 

Tribe 1. Caricinez.—l. Carex, SEDGE. Por ¢' 8 9; 9 with 
a perigynium. Culm triangular. 1000 species. C. riparia. £P; 3° 
5° high, borders of streams and ponds. Eur. Fl., Fig. 54, A. C. 
bullata, re “ spikes 2-8, on along peduncle; 9 spikes 1-2, oblong 
or cylindrical, stout, on a short peduncle; perigynia turgid, shining. 
Culm 2° high. Swamps, N. Eng., south to Fla. and W. 

Tribe 2. Sclérieae.—Fls. diclinous. 1. Scléria, Nut-Rusu. 
&. Akaine bony. 149 species, 1°-8° high, in or near southern tropics ; 
several in U.S. 

Tribe 8. Rhynchosporee.—F'ls. @. Perianth of 6-10 
bristles, or 0. Akaine often beaked with the base of the style. 1. Rhyn- 
chospora, BEak-Rusu. Spicate panicled or clustered. 121 species. 
N.and 8. Am, 2. Cladium, Twic-Rusu. 21 species, chiefly in N. 
Holland. C. mariscoides, 1°-2° high ; spikes in cymose hds: Akaine, 
Fig. 54, B. Bogs, N. Eng. to Del., Ill., northward. 3. Dichromena 
latifolia, StraR-SEDGE, 1°-2° high. Infl. a terminal hd. with long in- 
volucral radiating lvs. whitened at base. Ponds, N. Car. to Fla. 

Tribe 4. Hypolytree.—Fls. 8, in hds. or cymose panicles. 
1. Hypolytrum. Species native of Brazil, W. and K.Ind. 2. Kyl- 
lingia. Fls. in hds. 50 species. 8. Af., Australia, Brazil, U.S. K. 
pumila, 2’-9’ high; Ohio to Fla. K.(Lipocarpha) maculata, 2/-8/ 
high, lvs. spotted. Ga., Fla. 

Tribe 5. Scirpee.—Fls..8. Akaine usually beaked. Perianth 
of scaly or hairy bristles, or 0. 1. Scirpus, BuLRUsH. Stem trique- 
trous, or striate, or terete. Spikes sol. or capitate. Most of the once 
numerous species have been distributed to other genera by Steudel. 
Of those retained, 14 are British, several N. American. S. lacistris, 
Common Butrusu, 5°-8° high. Lakes, ponds, Eur.; nat. in U.S. 
and Can. 2. Eriophorum, Corron-Grass. Bristles of perianth nu- 
merous, elongating into asoft white wool. Several species, ornamental. 
Eur. 

Tribe 6. Cyperacez.—Fls. 8. Perianth of hispid bristles, or 0. 
Style deciduous. Spikes sol. or clustered. 1. Cypérus. 678 species, 
warm parts of the world. C. léngus, GALINGALE; Eur. C. esculén- 
tus, CHDFA, GRASSNUT-SEDGE, rts. bearing tubers, edible. Eur. C. 
Hydra, Coco-Grass, rts. bearing fine small tubers; a pest of fields 
and gardens. S. States. 2. Papyrus antiquorwm (Cypérus Papyrus), 
Parer-REED. Stems 8°-10° high, leafless except at top, where the 
lvs. are long, involucrate, surrounding the umbelled spikes of fis. 
Fig. 58. See Lesson X. Mediterranean States. 

Réstio Alliance.—Fls. 8 or diclinous. Perianth-segments 1-2-seri- 
ate. Emb. extruded. Ova. usually 8-celled. Fr, usually a capsule. 
Perianth glumaceous, 4-6-merous. Sta. 1-3, free, or connate in a cup. 
Styles 1-8. 8. Restiaceze. 4. Eriocaulonacez. 5. Flagellariacez. 

Ord. 3. Restiacee. Ropz-GrassEs.—Lvs. long, grass-like. Herbs 
ov Undershrubs; rhiz. creeping. Infl. spiked, racemed, or panicled. 
Fr. a caps. follicle, nut. 24 genera; many species. S. Af., Australia, 
tropical Asia. 1. Réstio, rush-like, leafless. Fils. diclinous. Many 
species. R. tectdrum, used to thatch houses. Australia. 

Ord. 4. Eriocaulonacee. PipEworts.—Similar to Restiacee. 
Fls. diclinous. Infl. capitate on a tall scape; hd. often white with 
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the fringes of the fls. Small marsh plants.. 10 genera, over 220 
species, in S. Am., N. Am., Australia, N. Holl., Asia, Gt. Brit. 
1. Eriocailon, 100 species. 2 Pzepalanthus. 3. Lachnocaitlon. 
These three in U. 8., chiefly S. j 

Ord. 5. Flagellariacee. Wuuip-Grasses.—Fls. 8. Sepals 3; 
petals 8, larger, colored, but glumaceous. Infl. paniculate. Sta. 6, 
free. Styles 3. Fr.a berry. Lvs. lanceolate, terminating in a whip- 
like spiral tendril. Herbs, reedy or sarmentose. 2 genera: 1. Fla- 
gellaria. 2. Joinvillea. Tropical Asia, Australia, New Caledonia. 

Spiderwort Alliance.—Emb. extruded. Fils. 8. Perianth of 6 
segments, 2-seriate, inner segments petaloid, colored. Sta. 2-6, some 
of them often abortive. Styles usually 8-fid. Fr.a caps. 6, Xyri- 
daceex. 7. Commelynacez. 

Ord. 6, Xyridacez. YELLOw-EYED Grassxzs.—Infl. a small spi- 
cate hd. of imbricate 1-flowered scarious bracts terminal on a tall scape. 
Sta. 3,staminodes 8. Petals yellow. Lvs. radical. Sedge-like plants, 
often in marshes. 2 genera. 1, Xyris, 50 species, usually tropical; in 
both hemispheres, but abundant in S. Am. Several species in U. 8. 
2. Abdlboda, 6 or 7 species, 8. Am. 

Ord. 7. Commelynaceze. SpripERworts.—Emb. sunk in a pit of 
the perisperm, but still extruded. Infl. with leafy bracts or spatha- 
ceous involucre. Sta. 6, some of them abortive (or 3 in Mayaca). 
Succulent Herbs, with simple sheathing lvs.; ann. with fibrous rts., 
perenn. with rhizome. 16 genera; 260 species. New Holl., EK. and W. 
Ind., Af. N. and 8. Am. 1.Commelyna. Petals 3, blue or purple; 
1 minute or 0. Numerous species, several in U. 8., from 8. New 
York, 8. and W. 2. Tradescantia, SPIDERWORT, WANDERING JEW. 
Fis. blue, purple, pink, white. Stems and hairs jointed. Lvs. some- 
times variegated. Several species; 3 in U.S.; N. Y., S. and W. 
T. virginica. Fils. blue; cyclosis in hairs, Fig. 242. Allied genus 
Mayaca (Syéna). Emb. half immersed in perisperm, but still ex- 
truded. Sta. 8, anthers 1-celled; fl. sol., white, pink, violet. Lvs. 
linear, flaccid. Small moss-like marsh or aquatic Herbs. 3 or 4 spe- 
cies. Va. to Brazil. M. Michawzxii, only one in U.S. 

Pontedéria Alliance.—Emb. included and immersed in perisperm. 
Perianth of 6 segments, 2-seriate. Sta. 6-3. Style single. Fr. a 
capsule or utricle. 8. Philydracez. 9, Pontederiacez. 10. Rapa- 
teacez. 

Ord. 8. Philydracee. WarTerworts.—Perianth of 2 yellow mar- 
cescent segments. Sta. 8; 2 sterile, petaloid. Infl. spicate or 
racemose. Fr. a caps. Lvs. ensiform. Marsh Herbs. 2 genera. 
1, Philydrum, N. Holland, China. 2. Hetaéria, Australia. 

Ord. 9. Pontederiaceez. PickereL-Werrps.—Perianth 6-parted, 
irreg., white, blue, or violet. Sta. 6-3. Infl. spicate or paniculate. 
Caps. or Utricle enveloped in the persistent (fleshy) base of the peri- 
anth. Lvs. oval, orbicular, cordate, sagittate, rarely linear. Aquatic 
or marsh Herbs, with rhiz., or rooting stem. 6 gen.; 80 spec. N. and 
S. Am., E. Ind., Af. 1. Pontedéria. Stem 1-leaved, with a spike 
of blue fils. P. corddta, 1°-2° high, lf. large, cordate, sagittate. 
Muddy shores, Can., U.S. P. lancifolia, 2°-23° high, lvs. lance.- 
oblong or linear. Pools, Ga., S.C. 2. Leptanthus (Schollera) gra- 
minea, WATER Star. Luvs. linear, translucent. Submerged, except 
the sol., yellow fis. Streams, U.S. : 
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Ord. 10. Rapateaceze.—Perianth reg.; 3 inner segments petaloid, 
long-clawed, yellow or pink. Infl. capitate, spathaceous. Sta. 6, 
anthers with terminal pores or a glandular appendage. Lvs. ensiform. 
Tall marsh Herbs. 3 genera. Brazil. 1. Scheenocéphalum. 2. 
Spathanthus. 3.. Rapatea. 

Lily Alliance.—Emb. included, immersed in copious perisperm. 
Fis. usually 8. Perianth 6-merous, 2-seriate (4-merous in Rox- 
birghia, sometimes 8-merous in Aspidistra). Sta. 6 (4in Roxbirghia, 
sometimes 8 in Aspidistra), Perianth petaloid, except in Juncaces. 
Fr. a capsule or berry : : 

ll. Juncacez. 16. Conantheracez. 

12, Xerotidez. 17. Eriospermacee. . 
13. Roxburghiacez. 18. Liliacez. 
14. Asteliacez. 19. Ophiopogonacez. 
15, Gilliesiacez. 20. Aspidistracez. 

Ord. 11, Juncaceze. RusHes.—Fls. usually coriaceous, green, yel- 
low, or brown. Infl. a cyme, spike, or head, rarely sol. Stigmas 3-I. 
Fr. a caps. Lvs. hollow, flat, or grooved, ensiform. Stem cylindric, 
spongy, sometimes chambered with medullary septa. Herbs, ann. or 
perenn., with creeping rhiz. 18 genera, 200 species, temperate and 
arctic. 1. Jancus, Common Rusw. Characters of Order. Many 
species, cosmopolitan. Many in U. S. 2 Lizula, Woop-Rusa. 
Many species. L. sylvdtica, lvs. flat; stem leafy, 2° high; cymose 
panicles spreading. Eur. Fig. 55. Several species in U. 8S. 

Ord. 12, Xerotidee. Xunore Ruswes.—Fils. 8 or Gf’ Q. Luvs. 
grass-like. Several genera. Herbs or Trees. 1. Xerdtes. Fis. & 9; 
caps. berry-like. Herbs. Australia. 2. Kanthorrhéa, Grass-TREE, 
Buiack Boy. Fils. 8 ; infl. spicate. Stem stout, palm-like, crowned 
with long, grass-like lvs.; scape rising from the centre, 15°-20° long, 
terminated by the dense flower-spike. Living to the age of 4000 years. 
Several species, Australia. X. Adstilis, Fig. 96. 8. Narthécium os- 
sifragum (Abama ossifraga), Lancasnire AsPHoDEL. Herb, fis. 
yellow. Bogs, W. Eur., pine-barrens of N. J. 4. Dasylirion. Stem 
short, crowded with drooping lvs., each If. tipped with a brush-like 
tuft of fibres. Fs. in axil. panicles. Mexico. 

Ord. 18. Roxburghiacez.—F ls. 8, 4-merous, sol. Stigma sessile; 
caps. 1-celled; sds. o, on long funiculi. Lvs. simple, netted with 
cross-venules. Half-shrubby twining or creeping plants. 2 gen.: 1. 
Roxburghia. Fs. large, green, handsome, but fetid. 4 species, tall, 
half-shrubby twiners, rhiz. edible. Ind., Malaysia. 2. Croomia 
paucifiora. Only Am. spec. Fils. small, whitish, few, axile. Sds. 
ribbed lengthwise, fringed along the raphé and funiculus. Lvs. lance.- 
ovate, cordate. Rhiz. creeping, perenn., stem annual, 1° high, with 6 
lvs, at top, pedately arranged; fis. in their axils. S. Ga., Fla. 

Ord. 14. Asteliaceze.—Fls. ¢' 9, or J’ 8 @, 6-merous. Perianth 
sub-coriaceous, silky outside. Infl. a raceme or panicle, rarely sub- 
sol. Fr. a baccate or fleshy caps., 3-valved. Lvs. grass-like, velvety. 
Herbs, tufted, perenn., often epiphytal on old trees. Islands of 8. 
Ocean. Few genera. 1 Astélia alpina, fis. large, brown, paniculate. 
Lys. edible, with nutty flavor. Sand-hills, Tasmania. 
’ Ord, 15, Gilliesiaceze.—Fls. 8, small. Perianth greenish. Infl. 
umbellate, with double, colored involucre. Stamens epipetalous. Fr. 
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capsular. Luvs. radical, linear. Bulbous Herbs. 2 genera, 6 species. 
Chili. 1. Gilliésia. Perianth with 3 bilabiate segments; sta. at its 
base, united into a cup; 8 posterior sterile. 2. Miérsia. Perianth 
urceolate, 6-toothed ; stamens minute, on its throat. 

Ord. 16. Conantheracez.—Fls. 8, 6-merous. Perianth petaloid, 
blue. Sta. 6, epipetalous, anthers connivent into a cone, opening by a 
pore at top. Infl. a scape, panicled. Ova. adherent at base. Fr. 
capsular. Lvs. linear. Stemless Herbs. Peru, Chili. 1, Conan- 
théra. 2. Cumingia. 3. Zephyra. 

Ord. 17. Eriospermacez.—Fls. 8, raceme or panicled. Fr. cap- 
sular; sds. covered with long, silky hairs. Lvs. rounded, with pro- 
jecting reticulate veins. Stemless Herbs, with tuberous scarlet roots. 
Eriospérmum. Only gen.; sev. spec. 5S. Af. 

Ord. 18, Liliaceze.—F ls. usually 8, sometimes 2, or ¢ 8 Q. 
Perianth never glumaceous. Lvs. simple, entire. Large and varied 
Order. 4 Sub-Orders: 1. Melanthacee. 2. Smilaceze. 3. Aspa- 
rageez. 4, Liliacez. 

. Sub.-Ord. 1. Melanthacez.—Fls. 8, rarely g' 8 Q. Styles (or 
stigmas) free. 8 Tribes: 

Tribe 1. Methonicez.—Perianth tubular, white, yellow, or red. 
Sta. epipetalous. Fr. capsular, loculicidal. Sds. with fleshy testa, 
white or red. Rt. a fieshy tuber. |. Herbs with erect or climbing 
stems. 3genera. 1. Littonia. 2. Sandersonia, Natal. 3. Metho- 
nica (Gloridsa). Stem climbing, branching; lvs. lance.-acuminate 
or ending in a tendril. Fils. sol., yellow or crimson. Several fine 
species. Ind., tropical Af. 

Tribe 2. Colchicee, Mrapow-Sarrrons.—Stemless. Fils. 6- 
merous, colored, from a subt. bulb, in autumn; lvs. following spring. 
1. Colchicum, perianth tubular, 2. Bulbocodium, perianth of 6 
stalked sagittate segments. 3. Merendéra, perianth with a crest 
bearing the anthers. Several species of each. §. Eur., Abyssinia. 

Tribe 3. Veratree.—Fls. often ¢' 8 Q. Colored. Segments 
distinct, rarely coherent at base. Ova. sometimes half-adh. Stem or 
scape leafy. Many gen. 1. Xerophyllum asphodeloides. St. 3°- 
5° high; fls. 8, large, white, in a dense raceme. Sands, N. J. to 
Car. 2, Chamelirium latewm, DEviL’s-Bit, Buazinc-Star. Rhiz. 
premorse. Stem 1°-8° high. Fls. @ Q. Yellowish-white, in a 
nodding, spike-like raceme. Low grounds, Can., U. S. 38. Vera- 
trum. Fis. g' 8 Q.. Rts. fibrous, furnishing the poison Verdtrin. 
Fis. green, yellowish, whitish, or brown, paniculate. Many species, 
some very ornamental. Cosmop. 4. Asagraéa officindlis. Fls. 8 ; 
sds. are the Sebadilla (Cevadilla), which also furnish Veratrin. Mex- 
ico. 5. Melanthium. Fils. §' 8 Q, petals clawed, white, yellow, or 
pink. Fr. 3 inflated carpels, separate when ripe. Sds. winged. Several 
species in 8. Af.;> one American species, M. virginicum, BuNncH- 
FLower. Stem 8°-5° high, fis. panicled, yellow. Moist grounds, 
Wis. toN. Y. and Fla. 6. Uvularia, BELLwort. Styles united at 
base. Stem low, furcate, bearing 1-2 small, yellowish, bell-shaped fis. 
in the fork. Many species; N. Am.; some in the mts. of India. 

Sub-Ord. 2, Smilacee. SarsaPARILLas.—Fr. a berry. 2 Tribes: 
Tribe 1. Paridee.—Fls. 8, terminal. Styles or sessile stigmas 

free. Stem from a perenn. root-stock; simple, naked, crowned with 
a whorl of net-veined lvs. around a single flower (or an umbel in 
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Medéola). 1. Paris quadrif dlia, Hers Panis ; stem 1° high ; lvs. and 
green flower 4-merous. Eur. 2. Trillium, WakE-Ropry. Lvs. and 
fis. 8-merous. Fis. brown, white, or striped; stem 6/-1° high. 17 
species. Am.; Ga. to Arctic regions. 8. Medéola virginica, INDIAN 
UCUMBER. Only species. Stem 1°-3° high; lvs. in 2 whorls; fis. 

yellow ini geven few, umbelled. Rhiz. with taste of cucumber. 

Tribe 2. Convallariee.—Fls. 8 or 8 9; axillary. Styles 
united; stigmas free. Perenhial, often climbing Herbs or Undershrubs, 
with rhizome. Many genera. 1. Smilax,SaRSAPARILLA. Species, 
more than 100; tropical and temperate regions. Stem climbing, often 
prickly; lvs. petiolate, with strong ribs and cross-venules, cordate, 
ovate, or lanceolate. Fils. small, axillary, clustered, rarely sol., often 
fragrant. Rts. bitter, medicinal. Berries small, black or red. Many 
fine N. Am. species; especially the following: S. lanceolata, lvs. 
lanceolate,-berries red (black when fully ripe), stem climbing to the 
height of 40°, Va. to Fla.; S. laurifdlia, unarmed, lvs. oblong-linear, 
evergreen, fis. fragrant, berries black, stem climbing 50°-60°, 9, N. J. 
to Ga.; S. rotundifolia, GREENBRIER, lvs. round-ovate, berries black, 
stem armed, climbing 40°, Penn., W.; and S. Walteri, low, berries 
coral-red, N. J., South. 2. Lapageéria résea, similar to Smilax, but 
fis. large, red; berries grape-like, edible; Chili. 3, Philésia buwifdlia, 
Prrina; box-leaved small shrub, with large red fis.; Valdivia to 
Straits of Magellan. 8. Ruscus, ButcHER’s Broom, described, Les- 
son XV. R. aculedtus, Fig. 103. Several species. S. Eur. 4. Poly- 
gonatum, SoLomon’s Seat, stem naked below, bearing at top nerved 
Ivs. and axillary nodding green or white fls. Sev.spec. Eur., Am. 
5. Convallaria majdlis, only species, LILY-oF-THE-VALLEY. Stem- 
less. Scape enveloped in the sheathing petioles of 2 oblong lvs., and 
bearing a 1-sided raceme of small, white, fragrant fls. Fig. 188. 

Sub-Ord. 8. Asparageze.—F ls. 8, rarely diclinous; small. Style 
simple, stigma 3-lobed. Fr. a berry; sds. with black, crustaceous 
testa. Herbs, Shrubs, or Trees, Lvs. various. 1, Dracaéna Draco, 
only species, DRacon’s-BLooD TREE, palm-like stem exuding a blood- 
red resin; lvs, lance.-linear, long, crowning the stem, from the centre 
of which rises an immense panicle of small yellowish fls., succeeded by 
small red berries. Trees branching in old age, and the longest-lived 
known plants. The famous tree in Orotava, Teneriffe, blown down in 
1867, was older than the Pyramids; it was 70° high, and 79° in cir- 
cumference near the base. 2. Draczndpsis, 3.'Cordyline, 4. Calo- 
dracon, 5. Charlwoddia, are similar genera, some with colored foliage. 
St. Helena, tropical Africa, Madagascar, Mascarene Islands, Malaysia. 
Cordyline also in S. Am. 6, Asparagus, fis. and fr. of Dracena ; stem 
leafless, with leaf-like capillary branches or expansions. Many orna- 
mental Asiatic species, some creeping. A. offcindlis, the common 
vegetable, native of Eur. and Asia. 7% Myrsiphyllim, leaf-like ex- 
pansions, as in Asparagus, but broader, as in Ruscus; stem twining, 
fis. fragrant, berries green. Several species. S. Af. 

Sub-Ord. 4. Liliacez.—Fls. 8, 6-merous. Style simple, stigmas 
8, more or less distinct. Fr. a capsule, rarely a berry. Perennial 
Herbs, rarely annual. 4 Tribes: 

Tribe 1. Hyacinthinez.—Stamens on the torus or on the peri- 
anth-tube. Fr. capsular. Sds. globose or angular; testa crustaceous, 
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black. Small Herbs, with bulbs, or fibrous-fascicled rts. Many 
genera. 

Bulbs. 

1, Ornithogalum umbellatum, StTaRr-or-BETHLEHEM. Scape 
umbellate, fis. small, white, green outside. Syria. Sev. species. S. 
Eur., 8. Af., W. Asia. 2. Hyacinthus orientalis, HyacinTH. Scape 
and rather small racemose fis. fleshy; fragrant. Bagdad. Many cul- 
tivated varieties. 8, Allium, pungent. Lvs. grassy or fistular. 
Scape umbelled; fls. usually small. A. cérnwum, lvs. grass-like ; um- 
bel hd.-like, nodding; fis. pink, handsome. Va., Ky.,N. W. Several 
other wild spec. A. Cépa, ONION, fls. white (bulb, Fig. 94); A. Schoe- 
néprasum, CHIVE, fis. pink; A. Ascalénicum, ESCHALLOT (SHALLOT), 
fils. purple; these with fistulose lvs.; A. Pér7 um, LEEK, fls. white, with 
pink stripes; A. sativwm, Gar ic, fls. purple; A. Mdly, GoLDEN GaR- 
LIC, fis. large, yellow, these with flat lvs. All from E. Eur., Asia, Af. 
A. mdgicum, Moly of Homer. 4. Scilla, Squirt, Witp HyacrnruH. 
Scape racemose, fis. blue, hyacinth-like. Many lovely wild spe- 
cies, Eur.; one in Am., S. Frdseri. Ohio, W. and 8.-W. States. 5. 
Urginea (Scilla) maritima, SquiLL of pharmacy. Several spec. ; 
Mediterranean States. 6. Muscari, GRaPE HyacintH, fis. racemose, 
grape-like, deep blue. Sev. spec. M. comédsum, FEaTHERED Hya- 
CINTH, fls. a panicled mass of abortive pedicles, bright blue. Medit. 
States. 7. Lachenalia, lvs. lorate, often spotted, scape with a raceme 
of pendulous vari-colored fis., yellow the chief tint. Sev. spec.,S. Af. 

Ris. fascicled, fleshy. 

8. Anthéricum Lilidstrum, St. Bruno’s Linty. Scape 13° high, 
with a few large white fragrant fls., each seement or petal with one 
green dot. §S. Eur. Other spec., 8. Af., N. Holl. 

Tribe 2. Aloinez.—Stamens as in Hyacinthinee. Fr. capsular, 
rarely a berry (Sanseviéra). Sds. compressed or angular or winged. 
Testa membranous, pale; or crustaceous, black. Rts. fibrous-fascicled, 
often swollen. Stems often frutescent or arborescent. 

1. Lomatophyllum, arborescent, stem crowned with long spiny- 
serrate lvs. and axil., panicled fils. Sds. with black crustaceous testa. 
Isle of Bourbon. 2. Aloe, arborescent, crowned with fleshy, spiny 
lvs. (which yield the medicine Aloes) and spiny spikes of fils. A. 
dichétoma, QUIVER-TREE, often 90° high, 12° in circumference, 400° 
round the extremity of the crown of lvs. Cape of Good Hope. Made 
into quivers by natives. Many spec. 8. Af., E. and W. Ind. 3. 
Sanseviéra, Bowstrinc Hemp. Stemless. Scape spicate, fls. yellow- 
ish-green. Fr. a berry. Lvs. fleshy, lanceolate, 4° long; leaf-fibre 
made into bowstrings. Sev. spec. Guinea, Ind. 4. Tritoma (Kni- 
phofia), RrpHot-Poxer (vile name, but expressive). Stemless. Lvs. 
long, grass-like. Scape 4°-5° high, bearing a spike of large scarlet or 
yellow fis. Fr. capsular. Sev. spec. Cape of Good Hope. 5. As- 
phodelus, AsPHODEL. Sacred to the dead among the ancient Greeks. 
Stemless, lvs. long; scape with racemes of large white fls. Many 
species. §. Eur. A. dlbus, Kine’s Sprar, Fig. 56. 

Tribe 8. Hemerocallideze.—Stamens on perianth. Fr. capsular. 
Sds. more or less compressed ; testa membranous, usually pale. Tu- 
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berous or fibrous rts.; no bulb except in 2 last. 1, Hemerocallis, 
Day-Lity. Lys. grass-like ; scape with a few large yellow fils. Sev. 
spec. Common. KE. Eur., Asia. 2. Phormium ¢énaz, only species, 
EW ZEALAND Fiax. Lys. sword-shaped, 6° long; scape 16° high, 

with branching spikes of orange-red fls. Lvs. yield the fibre which 
gives the Englishname. New Z. 8.Agapanthus. Lvs. linear. Scape 
with a large 2-bracted umbel of large blue fis. Sev. spec. S. Af. 
4, Polianthes, TuszRosz. Ova. half-adh. Lvs. linear. Flower-stalk 
few-leaved, 2°-4° high, bearing a spike of fragrant white fls. E. Ind. 
Many double varieties. FIs. phosphorescent. 5, Funkia, Japan 
Day-Lity. Lvs. large, ovate or cordate, petiolate, ribbed with cross- 
venules. Scape racemose, fis. large, blue or white. Sds. winged; sev. 
spec.; Japan, China. 6, Brodiaéa. Bulb. Sev. spec.; scape with 
umbels of large blue or red fis. ; 3 stamens abortive. West N. Am. to 
Cal. % Triteléia. Bulb. Scape with umbels of white or blue fis., 
rarely sol. Stamens all perfect. West N. Am., Chili. Sev. species. 

Tribe 4. Tulipaceze.—Perianth segments distinct or coherent at 
base. Stamens hypogynous or perigynous. Fr. capsule, rarely a 
berry. Sds. usually compressed. Testa pale brown, spongy or hard. 
Bulbs; or rarely arborescent, with fascicled rts. 1, Yucca. Fils. often 
3 8 Q. Stem arborescent, 1°-20° high, crowned with rigid pungent- 
pointed sword-shaped lvs. and a compound panicle of large white or 
whitish fls. Leaf-fibre used as hemp and flax. Many fine species. N. 
and 8. Am. Y. filamentisa, ADAM’s NEEDLE, BEaR-Grass, Evx’s 
THREAD. Leaf-margin bearing long threads. Stem 1°-2° high. E. 
Va., Ky., South. Y. gloridsa, coasts S. States. Y. aloifélia, Span- 
ish DagcER, Daccur-TREE. Stem 8°-20°high. Luvs. serrulate. S. 
Am., Mex., Tex. 

Bulbs. Fils. often phosphorescent. 

2. Calochortus. Lvs. rigid, ensiform. Stem leafy, with a raceme 
of large showy fis. with the 3 outer divisions linear and calycine, the 3 
inner large, bearded, richly colored, maculate. Few species, Mex., 
Cal.,N. W. Am. 38. Cyclobdthra, similar, but with all the segments 
bearded. Sev. spec., Mex. and Cal.; some umbellate, resembling 
4, Fritillaria, fl. divisions equal. F. Meleagris, Guinza-Hen FL. 
Leafy stem 1° high, fl. sol., terminal, chequered with blue, purple, 
white. S. Eur. F. imperidlis, CRowN ImpeRrat, leafy stem, 2°-3° 
high, large nodding orange-crimson fis. in an umbel under a terminal 
tuft of lvs.; segments of fl. each with a round gland at base. Asia. 
5. Lilium, Liry. Stem leafy, bearing several large flowers with re- 
curving divisions. Species considerable, mainly in northern hemi- 
sphere. L. cdndidum, Common Wuirte L., ANNuNcIATION L. Pal- 
estine, ‘the lilies of the field.’ Ova., Fig. 5; If., vert. sec., Fig. 232. 
L. Martagon, TurK’s-Cap, fls. spotted, S. E. Eur.; L. tigrinum, TI- 
cer L., China, Japan. Many fine foreign species, white and colored. 
Native: Orange-red, spotted. L. carolinidnum, st. 8° high, 8.; L.- 
supérbum, 7° high, paniculate, Can., Mid. and W. States; L. philadélphi- 
cum, 2° high, fls. few, N. and W.; not spotted. L. Catesbaéi, 2° high, 
fl.sol., red, S. 6. Erythrodnium. Lvs. 2, tongue-like, maculate, at base 
of scape, which bears 1 large nodding fl. E. Déns-canis, Doa-TooTH 
VioLet (misnomer). Fis. purple. Eur. E. americana, fis. yellow. 
U.S. % Tulipa, Tutip. Stem 1-2-leaved, bearing 1 large erect fi, 
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with divisions slightly incurved, never spreading. Many fine species, 
colors rich, varied. Eur., Asia. 

Ord. 19. Ophiopogonaceez.—F ls. 8, 6-merous. Ova. half-adh. 
Stemless, tufted Herbs with grass-like lvs. Scape with racemose small 
fls. Sds. with fleshy testa. 2 gen.: 1. Ophiopdgon, SERPENT’s 
Brarp. 2. Peliosanthes, fls. with a corona. Ind., Japan. 

Ord. 20. Aspidistracez.—Fls. 8. Ova. free. Perianth 6-8-fid ; 
sta. 6-8, on perianth; stigma radiate. Fs. sol. or spiked, dull purple 
or green. Fr.a berry. 3gen.: 1, Aspidistra. 2. Tupistra. 3. Roh- 
dea jupdénica, spike of white fis. succeeded by showy berries. Japan. 

The 2 remaining Alliances in this subdivision (Arwm, Palm) are 
called Spadicifera—Spadix-bearing. 
Arum Alliance.—F ls. small, Q or diclinous, on a spadix or spike 

(except in Lemnacex). Perianth divisions distinct, 2-seriate, or 0. 
Fr. a berry, 1-co-seeded. Perisperm fleshy or floury: 21. Lemnacez. 
22. Aracez. 23. Typhacez. 

Ord. 21. Lemnacee. Duckmeats.—Fls. 8. Perianth 0. Sta. 
1-2. Ova. 1-celled. Herbs, consisting of minute green scales on stag- 
nant water. Several genera; cosmop. 1. Lémna. Several species. 
2. Wolffia. Eur.,S. Am. W. brasiliénsis. Can. to Il. 

Ord. 22. Aracez. ARaDs.—Fls. small, 8 or diclinous. Sta. few 
ormany. Perianth 0, or 4-5-6-8-merous, Spadix often colored. Fr. 
a berry. Perisperm copious, disappearing at germination (0 in Sym- 
plocarpus). Lvs. usually large, with cross-venules. Herbs, stemless, 
or with erect or scandent stems. 2 Tribes. 

Tribe l. Aracez.—Fis. £ (of @ in Arisaéma), achlamydeous., 9 
on lower, g‘ on upper part of spadix. 1. Pistia. Spadix adnate to 
spatha. Aquatic; tropical ponds; floating. P. Stratidtes, WATER- 
Lerrucs. §. C. to Fla. and La., W. Ind. 2. Cryptocoéryne. Spadix 
included and jointed to spatha by its top. Marshes, Asia. 

A. Spadix free (rarely adnate), terminated by u naked appendage. 
Herbs with thick or tuberous rhizome ; often acrid. 

8. Arisaéma. Fils. j' 9. Sev. spec. Asia, America. A. Dracén- 
tium, GreEN-Dracon. Lf. sol., with 11 pedate divisions; spadix 
with long, tapering appendage, protruding, snake-like. Low grounds. 
N. Am. A. ¢riphyllum, Jack-IN-THE-PuLPIT, InpIAn TURNIP. 
Lys. trifoliate. Tubers acrid. U. 8. 4 Dractnculus wulgaris, 
(Arum Dracinculus). Handsome pedate lvs. and spotted stems. S. 
Eur. 5. Arum. Several spec. Eur., Asia. A. maculdtum, Cuckoo- 
Pint, Lorps-anp-Lapizs, Friar’s Cow. Lvs. ovate-sagittate, 
maculate, spatha green, spadix purple. Berries clustered, bright red. 
Fig. 57. Gt. Brit. 6. Caladium. Luvs. large, sagittate, peltate, often 
variegated. Many tropical species, both worlds. 7%. Peltandra vir- 
ginica. Luvs. sagittate, long-petioled; spatha green; berries green, 
enclosed in base of spatha; edible. Shallow water. Mass. to Can. 
8. Colocasia, Several species, tropics of both worlds. C. antiquorum. 
Lvs. ovate-sagittate, 2°-5° long ; rhiz. furnishes Avrow-root. Asia, Af. 

B. Spadix without naked appendage. 
9. Richardia africdna, TRUMPET LiLy (miscalled Calla Lily). Lvs. 

large, hastate, long-petioled ; spatha white, fragrant; spadix yellow. 
Cape of Good Hope. 10, Aglaonéma, similar. Ind. 
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Tribe 2, Callacee.—Fls. 8 or &- Lvs. various. Herbs, rarely 
aquatic, sometimes climbing. 2 Sections: 

A. Perianth 0. 

1. Calla. Marsh plants, creeping or floating. Lvs. entire, cordate ; 
spatha colored. Sev. spec. Northern Eur. and Am. C. palistris, 
berries red; small plant; wet bogs, N. Eng. to Penn. and W. 2. 
Monstéra. Climbing; lvs. often perforated with holes. Berries 
succulent, fused together; edible. Species tropical American. M. de- 
lictésa,.Mex., has luscious fruits, with pineapple flavor. 

B. Fis. with perianth. 

8. Pothos. Climbing; stems cord-like, attaching themselves to 
trees by adventitious rts. Lvs. petiolate, of various forms,—entire or 
palmately lobed, often perforated. Fs. 8, 6-merous; spatha at length 
reflexed. Sev. spec. ; ‘cultivated for the foliage. Ind., China, Mada- 
gascar, N. Holl. 4, Anthurium (Pothos), Tart-FLowrr. Similar 
to Pothos (but ov. pend., anat.). Spadix long, tail-like. Central and 
trop. Am.; sev. spec.; usually epiphytal in the forks of trees, and 
climbing by adventitious rts. A. Scherzeridnum, FLaminao Piant. 
Spadix twisted, spatha large, scarlet, on a tall peduncle; Costa Rica. 
A. orndtum, spadix purple, spatha white. A. Lindeni, lvs. satiny, 
exquisitely tinted. 5. Lasia. Creeping, spiny. Lvs. pinnately 
divided; spadix sessile. Sev. spec. Ind. 6. Symplocarpus foétidus, 
only species, SKUNK CaBBacs. Stemless. Fls. 8,4-merous. Spadix 
globular. Spatha hooded, nearly sessile, with purple stripes. Berries 
embedded in the enlarged spatha. Lvs. large, ovate, tufted, appearing 
after the fetid fils. Swamps, etc., Can., N. Eng., Mid. and W. States. 
7. Oréntium, GotpEeN Cus. Stemless Fils, 8, 4 and 6-merous, 
yellow, covering the conical, long-stalked, yellow spadix. Berries 
dry. Spatha 0. Lays. elliptic or lanceolate, long-stalked. Species, 
N. American aquatics, O. agudticum, inundated spots, U. 8. 8. 
Gymnéstachys dnceps, only species. Fls. 8, 4-merous. Stemless, 
rhiz. thick. Lvs. grassy. Scape with a terminal cluster of spadices, 
each with a short, leafy, keeled spatha. Berries succulent, blue. 
EK. Australia. 9. Acorus. Fils. 8, 6-merous, green. Rhiz. long, 
jointed, cane-like. Lvs. long, lanceolate. Flower-stalk a leaf like 
the others, with a sessile spadix issuing from one edge half-way above 
base of leaf. Aromatic. Northern hemisphere; ponds, wet places. 
A. Célamus, CALAMUS FiaG; lvs. 2°-8° long. A. gramineus, much 
smaller. 

Ord, 28. Typhacee. Cart-Taris.—Fls. on same spadix, ¢ at 
top. Perianth 0, or of scales or bristles. Stamens o. Ova. 1-celled, 
1-2-seeded. Fr. dry or drupaceous. Perisperm floury or fleshy. Lvs. 
linear, long, entire, Rhiz. creeping. Tall, reed-like aquatic or marsh 
Herbs. Of. 2 genera, cosmop. 1. Typha, Cat-TarL, Regp-Macz, 
MassEetTs. Stem 3°-5° tall, terminated by the cylindric spadix. Lvs. 
8°-4° long. Cosmopolitan. T. latifélia, fls. continuous; T. angusti- 
folia, of more slender habit, with a space between the gene Q fis. 
Ponds, pools, Eur., Can., U. S. 2 Sparganium, Bur-Ruxp. Fils. 
in dense heads at intervals along the spadix. Some species small, 
floating. Cosmopolitan. S. eurycdérpwm, 8°-5° high, rooted. S. 
simplex, S. minimum, smaller, sometimes floating. U.S. 
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Palm Alliance. Fils. diclinous. Perianth 6-merous, 2-seriate (4- 
merous in Cyclénthus), or0. Stamens o.- Spadix simple or branched. 
Spatha various, or 0. Fr. a 1- rarely 2- or o-seeded taupe or berry. 
Large Herbs, Shrubs, or Trees; with flabellate or pinnately divided, 
rarely simple, lvs.. 24, Pandanacee. 25. Palmacee. 

Ord. 24. Pandanacee.—Fls. small. Perianth 0, except in Cyclan- 
thus. Stamens o, sometimes grouped. Fr. a 1-seeded drupe or o- 
seeded berry. Perisperm copious; fleshy, cartilaginous, or horny. 
Large Herls, Shrubs, or Trees. 1, Pandanus, ScREW-PINE. ¢) Q. 
Branching trees or large shrubs; lvs. ensiform, prickly, in screw-like 
spirals crowning the stems. j' spadix branched; flowers fragrant; 
spatha phosphorescent (see Lesson XXXII., 405). 9 spadix simple ; 
ova. 1-celled, 1-seeded. Fr. of closely-cohering clusters of fibrous 
drupes; endocarp bony. 30 species, often with large aerial roots. 
Asia, Pacific and Indian islands, W. Af., N. Australia. 

2, Freycinétia, only genus; sev. spec. Malaysia, Pacific Islands. 
Fis. fj Q 8. Perianth 0. Spatha yellow or red. Spadix globose or 
oblong. Fr. a berry, o-seeded. Lvs. narrow, spiny. Large Herbs 
or Trees, erect or climbing. 3. Cyclanthus. Fils. °; spadix cylin- 
dric-oblong, the 2 sexes in alternate spiral bands around it; fragrant. 
Spatha 4-leaved. Stem contracted, lvs. fan-shaped, 2-cleft. Sev. 
spec. S. Am. 4. Carludovica. Fils. .P, disposed in spiral squares 
on acylindric-oblong spadix ; spatha 2-leaved. @ perianth of 4 scales, 
each with 4 long tail-like staminodes; stigma cross-like. Lvs. stiff, 
plaited, deeply 2-5-fid. Stems often climbing; aerial rts, rope-like. 
C. palmata, a stemless species, with lvs. 4° in diam., on stalks 6°-14° 
long; lvs. furnish the fine straw for Panama hats. All the species 
tropical Am. 5. Nipa friticans, only spec. Fils. £, on a branched 
spadix; ‘ with 3 sepals, 3 petals, 3 stamens, in the lateral branches ; 
@ without perianth, in the terminal hd. of the spadix. Spatha poly- 
phyllous. Ova. with 3 distinct carpels. Fr. a head of drupes; sds. 
germinating in it. Trunk thick, short, spongy; crowned with pin- 
natisect lvs. 20° long. Coasts in Indian seas. Fossil in Tertiary at 
the mouth of the Thames. Allied genus, 6. Phytélephas macro- 
carpa, Ivory-Nut Paim. 6 Q. Perianth divisions 2-seriate, un- 
equal. j' fls. with many fragrant stamens, on a fleshy simple spadix 
4° long, spatha 4-5-leaved. @ fils. 6 or 7, white, on a very short spadix, 
spatha l-leaved. Drupes 6 or 7, aggregated in a hd., each drupe with 
6-9 large sds., the Ivory Nuts of commerce. @Q trunk creeping; ¢' 
erect; crowned with long pinnatifid lvs. Northern parts of S. Am. 

Ord. 25. Palmacez.—F's. small, diclinous, rarely Q (Cdrypha, 
Sabal). Infl. axillary. Perianth of 6 2-seriate segments. Sta. 6, 
rarely 8 or multiples of 8. Ova. 8, rarely 1-celled, or of 3 separate 
carpels. Styles short, free, or connate. Fr. various, 1-8-celled. Sds. 
large. Emb. minute, peripheric. Perisperm fleshy or horny (central 
portion milky in Cocoa-nut). Spadix usually branched. Spatha 
herbaceous or woody, 1-leaved (2-leaved in ete or of several 
bracts. Lvs. various, folded in vernation. Perennial woody plants, 
with short or tall stems, crowned with leaves. Primary rt. decaying 
early; replaced by adventitious rts. which pierce the bowl-shaped base 
of the stem and remain more or less above ground, often raising and 
supporting the stem (‘like the shrouds of a ship.”—Hooker). Trop- 
ical, both hemispheres; preferring (except Phenix) moist regions, 
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The most useful Order next to the Grasses. Many gen.; 1000 species 
all helpful to man. 5 Tribes. ° cael r , 

Tribe 1. Cocoinex.—F's. £ oro Y. Spadix enclosed in the 
spatha. Fr. a drupe; sarcocarp fibrous or oily; endocarp woody, 
marked with 8 scars, of which I corresponds to the emb. ; sd. oily or 
milky. Lvs. pinnate, large. Trees. Many genera. 
1. Elaéis, Or-Pau. fot a Drupe with yellow, oily sarcocarp. 
2 species. E. guineénsis, O1L-PaLM; trunk thick, 30° high. Drupes 
13” long, in dense hds. 2° long and 23° in circumf.; Guinea. Am. 
species creeping. 2. Attalea. Drupes in large clusters, 3-celled, 3- 
seeded. Sev. spec.; valuable. Trop. Am. A. Sunifera, CoquILLA- 
nut P. Sds. 4” long, hard, brown; used in turnery. Leaf-stalk 
furnishes strong fibre. Brazil. 3. Astrocaryum, Star-szEp P. Fis. 
g- Sarcocarp opening into 6 stellate parts,—hence the generic name. 
Stemless, or lofty trees. Whole plant spiny, especially the handsome 
spatha. Trop.S. Am. 4. Cocos. Fils. £. Drupe large; sarcocarp 
fibrous, endocarp bony, l-seeded. 12 species, all handsome trees with 
large lvs. C. nucifera, Cocoa-nur P.; trunk 2° in diam., 60°-100° 
high. Lys. 18°-20° long, feathery, curving. Tropics, both worlds. 

Tribe 2. Coryphinez.—Fs. g 9 or 8. Spatha rarely perfect. 
Fr. a berry. Lvs. palmate-flabellate, rarely pinnate. ‘Trees, or 
stemless. 

1. Phoénix. ®. Lvs. pinnate, feathery. Berry l-seeded. 12 
species, low or tall trees, of 8. E. Af., N. Af., and tropical Asia. P. 
dactylifera, DatTE-PaLM, DrsErT-PaLm. 60°-125° high. Mediter- 
ranean States. The “palm of victory.’’? Frontispiece, D. 2. Sabal. 
Fis. 8, white. Lvs. flabellate, plaited. Berry dark green. 8 or 9 species. 
W.Ind.and Southern U.S. S. Palmétto, PaLMETTO. Only tree of the 
genus; wood valuable. S. Car.,Fla.,W.Ind. 8.Chamaérops. Fils. 
8 or diclinous. Lvs. flabellate. 12 species, N. Asia, Af, Am., S. 
Kur. ; dwarf or low trees, never more than 80° high. Fr. an olive-like 
l-seeded berry. C. serruldta, Saw-PaLtmetto; C. Hystric, BLUE 
PaLMETTO, both called LatTaniER by the Creoles. Gulf States. 4. 
Corypha. Fils. 8. Fr. a 1-seeded berry. Lvs. flabellate, plaited ; 
5 species, nearly all tall trees; trop. Asia. C. umbraculifera, TAI- 
Pot Pam, 70° high, crowned with gigantic prickly-stalked lvs.; each 
If., when fully expanded, forming a fan 13° in diameter with a fringe 
of double points. Carried as fans before persons of rank. Ceylon, 
Malabar. 

Tribe 8. Borassinez.—F's. usually § 9. Fr. a drupe, rarely a 
berry. Spathas woody or fibrous, sometimes imperfect. Lvs. palmate- 
flabellate or pinnate. Trees. 

1. Latania. © 9. Drupe 8-seeded, size of a small apple, edible. 
Lys. palmate-flabellate. L. Commersénii, 80° high, Bourbon, Mau- 
ritius. 2 Hyphaéne. ¢f 2. Drupe I-seeded, size of an orange, 
with smooth, brown, polished skin and mealy sarcocarp. Lvs. pal- 
mate-flabellate. Stem branching when old. H. thebdica, Doum P., 
GINGERBREAD P., 30° high; drupes in long clusters, each cluster with 
1-2-hundred drupes ; sarcocarp with taste of gingerbread, edible. Egypt, 
Nubia, Abyssinia, Arabia. 8. Lodoicea seychelldrum, only spec., 
DovsiE Cocoa-nutT P., S—A Cocoa-nut P., Sotomon’s Cocoa-nuT 
P. g Q. trees 100° high; @ tree shorter. Lvs. palmate-flabel- 
late, 20° long, 12° wide, crowning the top. Fr. a thick fibrous husk, 
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containing 1, 2, or 3 immense nuts, resembling cocoa-nuts, but each 
divided half-way down into 2 lobes, thus seeming double. Trees 
bloom at the age of 80 years; (j fis. in spadices 5° long; Q fis. ona 
long, zigzag spadix, maturing 5-11 nuts averaging 40 Ibs. each. 
Fruit requires 10 years to mature; its perisperm, jelly-like for the first 
five years, is horny when ripe. The root-system, with stem-bowl, etc., 
is surprisingly developed, giving the tree great play amidst gales. 
Found only in the Seychelle Islands, which were not discovered by 
Europeans until 1743. The nuts, found floating at sea centuries before, 
had given rise to a thousand legends, and fabulous virtues were ascribed 
to them. Lvs. are manufactured into exquisitely fine baskets, etc., and 
for this traffic the trees are likely to become extinct. 4. Borassus. 

Drupe as large as a child’s head, 3-seeded, edible. Lvs. pal- 
mate-flabellate, immense. 2 species: B. flabelliformis, PaLMyRA P., 
Toppy P.; trop. Asia; 60°-100° high; Palm-wine (Toddy) furnished 
by the spatha (though obtained from other genera); B. ethidpicum, 
Central Af.; trunk bulging at the middle of its height. 

Tribe 4. Calamez.—Fls. usually diclinous. Fr. a berry with 
imb. scales. Lvs. pinnate, or palmate-flabellate, with a hooked 
appendage. Sarmentose or arborescent. 

1, Sagus, Saco P. Lys. pinnate. Infl. terminal. Trees, mono- 
carpic; flowering at the age of 15-20 years, requiring 3 years to ripen 
their fruit, then dying. Sago is furnished by the pith, the trees being 
feiled just before flowering. S. laévis, 30°-50° high, lvs. smooth; 
S. Rumphii, smaller; lvs. spiny; Moluccas. 2. Calamus, Ratran 
P.; usually climbing. Lvs..pinnate, often ending in a long append- 
age, armed with hooks, by which the stems climb; stems reed-like, 
jointed, often 250° long; manufactured into canes, chair-bottoms, ete. 
80 species, a few low shrubs or small trees. Malaysia, Ind., 2 in 
Australia, lin Af. C. Rotdng, is the typical Ratran. Ind. 

Tribe 5. Arecinez.—P or @. Spatha o-leaved, rarely 1- 
leaved, very rarely 0. r. deeply 8-lobed, berry or drupe. Lvs. 
pinnate, pinnatifid, or 2-pinnate. Trees or shrubs. 

1, Caryota. Lvs. 2-pinnate, pinnules the shape of a scalene triangle, 
broad and jagged at top. Monocarpic, like Sagus, but longer-lived. 
Infi. axillary. Spadices branching, drooping, like horsetails; lowest 
flowering first. Fr.a berry. 9 species, handsome trees, E. Ind. and 
Islands. C. wrens, 60° high; lvs. 20° long, 12° broad; spadices 10°- 
18° long. 2. Oreodoxa. Lvs. pinnate. 6 species, all fine trees, W. 
Ind., trop. Am.; O. olerdcea, CABBAGE P., 100°-170° high; leaf-bud 
cabbage-like in form; delicious, but the young trees die after it is cut. 
Woody leaf-stalks made into cradles by negroes. Spatha double, 
woody. W.Ind. 8. Saguérus. Lvs. pinnate. Infl. like horsetails. 
Few species, tallest 40° high. Ind. Archipelago. S. sacchdrifer, 
ARENGA P., Toppy P.; spatha yields Toddy, made into sugar. 4. 
Ceréxylon. Lvs. pinnate, 20° long. Fr. a berry. 3 species, all 
noble trees of great height, 8. Am.; C. andicola, Wax P.; stem 
bulging towards the top; exuding a valuable wax. New Granada, 
elevated regions almost to snow-line. 5, Iriartea. Lvs. pinnate, large; 
pinne trapezoid, jagged on one side; spatha o-leaved. Fr. a drupe, 
l-seeded. 5 species, 60°-100° high, elevated on a conical mass of 
spiny adventitious rts. Peru, Brazil. 6. Wettinia. ¢§ 9. Lvs. 
pinnatisect, segments truncate and erose at apex. Infl. axillary, 
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Spatha 2-leaved. Fr.a dry I-seeded berry. Stem 30°-40° high, on 
stilt-like, Spiny adventitious roots. 2 species: W. angiista, W. 
maynensis ; eastern slope of Andes, 3500° above sea-level. 7. Aréca, 
Lys. pinnate. Fis. .; spatha double. Fr. a 1-seeded drupe, with 
fibrous rind; sd. with ruminated perisperm. 2 species. A. Cdtechu, 
Beret-nut P. Drupe red, as large as a hen’s egg. Sd. as large as a 
nutmeg ; cut into small bits, which are rolled up with lime in leaves of 
Betel Pepper and chewed as tobacco. Fils. very fragrant. Warmer 
parts of Asia. A. Dicksoni, wild in Malabar; sds. used in the same 
way. 

Subdivision 2.—Ova. apocarpous; reduced to 1 carpel in some 
Naiadacer. Flowers ail on Peale: 
Pondweed Alliance.—Fls. 8 or diclinous. Perianth of 3-4-6 seg- 

ments, or 0. Stamens 1-6. Perisperm 0. Emb. often curved or 
hooked. Aquatics; submerged or floating: 26. Naiadacexe. 27. 
Alismacee. ‘ 

Ord. 26. Naiadaceze. Ponpwxxps.—Herbs, ann. or perenn. Fr. a 
berry or utricle. 1, Najas. of! 9. Perianth’0. fl. of 1 stamen; 
@ fi. of 1 ovary with 2-4 stigmas. Fr.anut. Emb.a mécropod. 8 
species, both worlds; all submerged, small; Ivs. narrow, opp., or 
whorled. 2. Zostéra. Fs. of Najas; pollen confervoid (see Lesson 
XXIII., 271). Lvs. ribbon-like, colored. 2 species, marine, cosmop. 
Z. marina, SEAWRACK, GRAsS-WRACK; lvs. several ft. long, }/ wide. 
Social; shallow water, sea-coasts. 8. Ouvirandra. Sepals 2-8. Sta. 
6. Ovaries 3-4. Scape with a 2-5-furcate spike. Rts. tuberculate, 
lvs. submerged. 5species. Ind., Af. O. fenestrdlis, Latticz-Luar, 
Water-Yam. Lf. 1° long, 3’ wide, latticed. Spike 2-furcate. Rhiz. 
edible. Madagascar. Fig. 231. 4. Potamogéton. Fils. 8, 4 
merous. Emb. variously curved. “Lvs. various. Many spec., sub- 
merged or floating. Cosmop., in ponds, canals, etc. P. perfolidtum, 
PonDWEeED; fis. purple, lvs. orbicular, ovate, or lanceolate. Emb. 
curved. Fig. 190, A. 

Ord. 27. Alismacee. WatTER-PLANTAINS.—Fls. 8 or diclinous; 
parts distinct and free. Perianth segments 2-seriate; 3 sepals, 3 
petals; stamens 6-0, ovaries 8-0. 1. Trigldchin, ARROW-GRaSss. 
Fils. 8, greenish, racemed. Emb. straight. Lvs. cylindric, fleshy. 
Several spec. ; marshes, salt or fresh. N.Y. to Wis., N. 2. Alisma. 
Fls. 8, petals white, lilac, or rose-colored; small. Several spec., 
cosmop. A. Plantégo, WATER-PLANTAIN; lvs. ribbed, large, jointed. 
Compound panicle 1°-2° long. Shallow water. 3. Sagittaria, ARRow- 
HEAD. Fils. of Alisma, but £, f' 2 org 8 Q, with stamens and 
ovaries o. Lvs. various, sometimes sagittate. Fs. usually whorled 
in 8s on a tall scape, (fils. at top. 15 species, trop. and temp. regions, 
both worlds. Several in U. 8. 4 Limnocharis. Fils. 8. Lvs. 
cordate, small; petals yellow, large; fis. proliferous. Few spec.; pools, 
§.Am. 5.Butomus. Fils. 8. Petals colored. Stamens and ovaries 
some multiple of 3. Ovules with dissepimental placentation. Lvs. 
linear. The most highly differentiated of Endogens; see Lesson X., 
88, 91. B. umbelldtus, FLoweRina Rusa. Lys. 2°-8° long, some- 
times striped. Scape 5°-7° high, bearing an umbel of rose-colored fis. 
Handsome. Borders of brooks, ponds, lakes, Eur., Asia. Fls., Fig. 
58; carpel, trans. sec., Fig. 179, C. 

Ord. 28, Triuridez.—Affinities obscure. Fils. P or G Q; 2- 
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merous or 8-merous. Style lateral or basal; sd. minute; emb. ob- 
scure ; perisperm dense. Minute, slender, leafless, white, discolored 
herbs, on mossy banks and dead lvs., tropical forests of Asia and Am. 
4 gen.: 1. Sciaphila, Asia. 2. Soridium. 38. Héxuris (perianth lobes 
6-tailed), 4, Triuris, 3-tailed, America. 

Division 2.—Ovary adherent (free in some Bromeliacew and Hamo- 
doracez). No subdivisions. 

Ord. 29, Hydrocharidez. Frogsits.—(Closely allied to Pond- 
weed Alliance; thus making a continuous chain from the most simple 
Najas) to the most complex (Hydrécharis) of Endogens. But in 
ydrécharis the ovary is adherent and syncarpous.) Fs. $ @, rarely 

8. Perianth of 6 segments, 2-seriate, inner series petaloid. Stamens 
and stigmas 8, or a multiple of 8. Fr. submerged, fleshy, 1-celled, 
oo-seeded ; testa elegantly clothed with cylindric cells. Perisperm 0. 
Aquatic Herbs, submerged or floating; rhiz. edible. 38 Tribes; types 
only given here. 1. Hydrécharis Mérsus-rdne, FRoasir. 2. 
Fls. white, sol., pedicelled; lvs. ensiform, petiolate. Elegant little 
floating pee Hees ponds, backwaters. Eur. 2. Vallisnéria 
spiralis, HEt-Grass. 3' Q. Described, Lesson XXXIII., 418; Fig. 
244. 3. Andacharis canadénse. Polygamo-diecious; lvs. linear, opp., 
or whorled on the elongated branching stems. Submerged; habit 
of Vallisnéria. Common, U.S.; naturalized in Gt. Brit., and there 
troublesome. 

Ord. 80. Dioscoreacee. Yams.—j' 9. Fils. racemed. Peren- 
nial Herbs or Undershrubs, stem twining ; resembling Smilax in fis., fr., 
and lf.; but with herbaceous perianth; ova. adh., fr. a caps., rarely a 
berry, and lvs. sometimes ony: Perisperm copious, dense. Rhiz. or 
root thick, fleshy, edible; deeply subterranean; sometimes epigeal 
(Testudinaria). 7 gen., 160 spec., chiefly in southern tropical regions. 

1, Testudinaria, rhiz. epigeal. 2 species, Cape of Good Hope. T. 
elephantipes, ELEPHANT-Foot, HorrEenTot-BREAD, TORTOISE-PLANT; 
rhiz. huge, with cracked bark, resembling the foot of an elephant, or 
the back of a tortoise; bearing many stems. 40° high. Ornamental. 
Fr. capsular. 2. Dioscorea, Yam. Lvs. usually alt., sometimes opp. ; 
fr. capsular, 3-celled. 150 species, Am., Asia, 12in Af., 4 in Australia; 
producing the Yams of commerce,—white, pink, purple, or black, 
according to species, and often weighing 40 lbs. D. sativa, E. Ind., 
cultivated in 8. States; lvs. opp., 9-13-nerved, handsome; badly drawn 
in Fig. 89. D. Batdtas (japénica), Cu1nusE Y.; rts. deeply subt., 
edible; lvs. opp., with bulbs in the axils. Ornamental. D. villdsa, 
Wit» Y.; rhiz. knotty. Common, §. States. 8, Rayana (Rajana) ; 
similar, but caps. 1-celled. West Ind. 4. Tamus; similar, but fr. a 
berry. 2spec.; T. comminis, BLack Bryony, Gt. Brit.; T. crética, 
lvs. 8-lobed ; Greece and Archipelago. 

Narcissus Alliance.—Fls. 8. Perianth reg. or irreg., segments 
2-seriate. Ova. 3-celled. Fr. a caps., sometimes a berry. Perisperm 
copious, fleshy, orhorny. 31. Velloziacee. 32. Hemodoracee. 33. 
Amaryllidacez. 34. Iridacez. 

Ord. 31. Velloziacez.—Fls. 8, 6-merous, reg., large, sol. on a 
scape, handsome. Fr. a caps.; emb. extruded. Lvs. long, linear. 
Stem resinous, dichotomously branched, 2°-12° high, lvs. crowning 
the branches. 2 gen.: 1. Vellozia, fls. white, blue, violet. Sev. 
spec., chiefly in Brazil, but found in Madagascar, Arabia, Abyssinia. 
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2. Barbacénia, fis. purple or red. 12 spec., some very showy. Hot mt. regions of Brazil; Guiana. 
Ord. 32. Hemodoraceez. Biooproots.—Fls. , 6-merous, woolly, 

or scurfy, white or yellow; panicled or corymbed. Fr. a caps.; sds. 
strophiolate. Emb. barely included. Rts. fibrous-fascicled, sometimes 
red. Lvs. ensiform. 8 or 10 gen. |. Chiefly in S. hemisphere. 
1, Hemodérum paniculdtum, BLoopRooT; rts. edible. S. Af. 2 
Lophiola (Conéstylis), Crest-FLowER. Ova. adh. only at base. 
Scape cymose-panicled; fis. yellowish. L. aurea, N. J. to Va. 3 
Lachnanthes tinctiria, ReD-Roor. Rt. red; stem leafy, with a cyme 
of woolly, yellowish fls. Rhode Island, N. J., 8. 

Ord. 33. Amaryllidacez.—Fls. 8, 6-merous, reg. or irreg., sol., 
umbellate or spiked; perianth often with w crown in the throat; 
stamens 6, on an epigynous disk, or on the perianth throat or crown. 
Fr. a capsule or berry. Emb. included. Perennial Herbs, usually 
stemless, bulbous, with fibrous roots; rarely caulescent, long-lived, 
with fascicled roots. Lvs. ensiform or linear. 2 Sections: 

A. Caulescent. Rts. fascicled. 

1. Fourcroya. Stem massive, 10°-40° high, crowned with long 
leaves and producing an immense panicle of large fls. Monocarpic. 
See Lesson XV., 162. Many spec. S. Am., W. Ind., Mex., Mada- 
ascar. 2 Agave. Luvs. eden massive, fleshy, spiny-toothed. 
cape large, tall, terminating in a panicle with horizontal branches, 

or in a simple spike of fls. Monocarpic. Several species. U. S., 
Mex., 8. A. A. americdna, CENTURY PLaNT, AMERICAN ALOE, 
gigantic; Fig. 115. Lf.-fibre made into ropes. Mex., 8. A. A. 
virginica, much smaller, shorter-lived. Va., Ill.,and S$. 3, Doryan- 
thes excélsa. Radical lvs. broadly ensiform, tufted, spreading; stem 
20° high, with shorter lvs., and terminated by a large compound hd. 
of large crimson fils. emerging from immense crimson bracts. N. 
Holl. 4. Bomarea Salsélla, stem twining, with smooth lvs. and um- 
bels of purple fls. } inch long, with an eye-like spot on each of the 3 
inner segments. Sev. spec.; al of S. Am., W. Ind., Mex. 5. Al- 
streeméria, Lity-or-rHE-Incas; similar, but weak and straggling; 
fils. richly colored, spotted. Sev. spec. S. Am. 

B. Acaulescent. Bulb; scape and lvs. issuing from it. 

Perianth with a corona, to which the stamens are adnate by their 
filaments. 1. Narcissus. Stamens included in corona. Many species. 
Old World. N. poéticus, Pozt’s N.; 1-flowered. N. biflérus, PRIM- 
ROSE-P#ERLESS; 2-flowered. N. Tazzétta, fls. numerous in an umbel. 
Boll, fl. plan, Fig. 202, A, B. N. Jonquilla, Jonquit; fis. 2-5, small, 
fragrant. N. Psewdo-Narcissus, DarFropiL; 1-flowered, fl. large, often 
double. 2. Pancratium. Corona 12-toothed, conspicuous; filaments 
projecting; fis. large, white, handsome, fragrant, umbelled on a 
tall scape; perianth tube slendet; divisions long, narrow. Sds. with 
corm-like testa. Many species. Syria, Arabia, S. Eur, N. Af., 
Southern U.S. P. maritimum, P. rotdtum, P. corondrium. S&S. States. 
8, Eucharis. Lvs. broadly elliptic, long-stalked. Corona large, bell- 
shaped, the 6 stamens on its margin each with a lateral tooth at base. - 
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Fls. large, white, fragrant, nodding in an umbel on a tall scape. Few 
species. 5. Am. 

Perianth without a corona; stamens on perianth, or on an epigynous 
disk. 1. Hemanthus, BLoop-FLowER. Fr. a berry. Lvs. few, 
sheathing at base Scape short, terminating in an umbel of many 
crowded red or white flowers, usually with a many-leaved spatha, of 
which the leaflets are erect, colored, and much longer than the flowers. 
Few species. Trop. and S. Af. H. multiflorus, Fig. 59. 2. Crinum. 
Perianth tube long, slender; divisions long, narrow, spreading ; sta- 
mens long. Scape with few or many large flowers in an umbelled 
head. Lvs. lorate. Numerous species, Asia, Australia, S. Af., trop. 
Am. C. amédbile, bulb huge, epigeal, pyramidal; Ivs. erect, 8°-6° 
long, 8’—6’ wide in the centre. Scape 3°-4° high, bearing an umbel of 
20-80 fragrant, rosy fis. ; tube of perianth 6/ long, lanceolate divisions 
6’ long. Sumatra. C. americdnum, bulb globular, scape 2° high, 
with 2-4 large fragrant fls., of which the perianth divisions are white, 
shorter than the green tube. Banks of streams, and swamps, Texas. 
8. Amaryllis. Perianth tube short, ribbed; 3 petaline filaments in- 
serted at base of the segments; 8 sepalihe ones on mouth of tube. 
Scape with an umbel of many large-stalked fls.; blooming in autumn 
before the lvs. A. Belladénna, BELLADoNNA Lity. Scape 13° high; 
fis. large, rose pencilled with red. Cape of Good Hope. Most of the 
fine species formerly included here are now distributed in 4, Bruns- 
vigia, purple, 8S. Af.; 5. Hippeastrum, Kyient’s-Star Liy, crim- 
son, scarlet, orange, with « green or white central star, S. Asia and 
W.Ind.; 6. Sprekélia, St. James Lity, red, 8. Am.; 7. Oporan- 
thus, yellow, small, 8. Eur.; 8. Vallota, purple. 9. Zephyranthes. 
Dwarf, with 1-2 large, delicate, pink or white fls. on a scape; lvs.-and 
fls. in spring. Several species. N. and 8. Am., W. Ind. Z. Ata- 
masco, AtamMAsco Lity, Va., S. and W.; low grounds. 10. Nerine. 
Filaments of stamens cohering by their dilated bases. Scape with an 
umbel of large scarlet, rose, or pale-pink fis., appearing before the lvs. 
Several species. S. Af. N. sarniénsis, GUERNSEY LiLy, fis. pale 
rose. Wild on the island of Guernsey, where the bulbs were drifted 
ashore with the fragments of a lost ship. 11. Leucdjum, SNowFLakeE. 
Stamens on an epigynous disk at the base of the 6-parted perianth.. 
Scape spathaceous, with 1-7 small white fis. on nodding pedicels. Few 
species. Eur. 12. Galanthus, SNowpRor; stamens similar to last; 
scape with a solitary nodding small white fl., inner segments shorter 
than outer. Few species. Eur. 18. Hypoxys. Bulb (or Corm) 
solid. Stamens as in 11 and 12. Perianth 6-parted nearly to ovary, 
spreading. Few species. Cape of Good Hope. 2 in America, H. 
erécta, STAR-GRass. Scape 8/-8/ high, with a few yellow fis. 3 inch 
broad. Meadows, Can. and U.S. H. filifdlia, 2-flowered, fis. larger. 
Sands, Ga., Fla. 

Ord. 34. Iridacee. Inips.—Fls. 8, 6-merous, 2-seriate. Stigmas 
8. Sta.3. Fr. a 3-celled capsule. Emb.included. Perennial Herbs, 
with tuberous or bulbous rhizome, rarely with fibrous roots. Lvs. 
equitant; ensiform or linear. 5 Sections: 

A. Spatha 2-valved. Stigmas linear (except Crocus). Filaments 
of stamens free. 1. Crocus. Fils. and linear lys. from the corm. 
Perianth with long tube; stigmas dilated. Many fine species. Old 
World. C. vérnus, Sprine Crocus, white, violet, purple, or with 
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mixed colors; its varieties are C. luteus, C. Susidnus, YELLow- 
Crocus. C. sativus, Sarrron-Crocvs, autumnal; violet, purple, 
fragrant. The long orange-red stigmas are the Saffron of commerce. 
2. Ixia. Bulb tuberous. Stem with spikes of large showy fis. ; peri- 
anth tube slender, border 6-parted, wheel-like. Sev. spec. Cape of 
Good Hope. I. viridiflora, fis. sea-green, with black markings. 

B. Spatha 2-valved. Stigmas simple or involute-filiform. Fila- 
ments connate throughout. 1. Hydrotaénia Meledgris, only spec. 
Bulbous. A small horn between each of the 2-branched stigmas. 
Perianth bell-shaped, purple, spotted, its inner segments clawed, and 
marked with a glittering, crystal-like, triangular zone. Scape tall; fis. 
umbelled, nodding on long pedicles. Mex. 2, Nemastylis (Nemés- 
tylis) ceelestina, only spec. Bulbous. Stigmas branching, thread- 
like, fis. blue, handsome; stem 2° high. Pine barrens, 8. 8, Sisy- 
rinchium, Hoa-Snour Grass. Rt. fibrous. Stigmas simple. The 
2-leaved spatha resembles a hog’s snout. Species in New World, N. 
Holland, i in Ireland. Fis. small, lvs. grass-like. S. bermudiana, 
BLUE-EYED Grass. Stems 2-winged, 1° high, with purple or white 
wheel-shaped fis., umbelled arftl nodding. U.S. 4. Tigridia pavonia, 
TicER Flower, Peacock Liry. Bulbous. Stem 2° high, with a few 
showy tls. 5-6’ wide, yellow or red, the centre dark and spotted with 
crimson or purple. Mexico. 5, Schizéstylis coccinea, only species. 
Tuberous. Stems 8° high, bearing a spike of crimson fis. 2’ wide ; tube 
narrow, lobes wide-spread. §S. Af. 

C. Spatha 2-oo-valved. Stigmas dilated. Filaments connate at 
base. 1. Pardanthus sinénsis, BLAcKBERRY Lity. Rhizome with 
leafy branching stem 3°-4° high, bearing orange-yellow fls. mottled 
with red or purple ; perianth 6-parted, rotate, 24’ wide. Capsule-valves 
deciduous, exposing the fleshy blackberry-like sds. China. Other 
species, Ind., Japan. 

D. Spatha o-valved. Stigmas petaloid. Filaments connate at 
base, or free. 1. Iris, Fuac, FLrowr-pt-Lucz, Firur-pE-Lis. 
Rhizome fleshy, prostrate; rarely bulb; lvs. ensiform; stem 1-several- 
flowered, low or tall; colors various. Perianth tube short, or prolonged 
and adnate to style; limb 6-parted, outer divisions reflexed, and usually 
bearded at base. Many species, all beautiful. S. Eur., N. Asia, N. 
Af., N. Am. I. florentina, Florentine FLowER-pz-Luce (badge of 
the city of Florence, Italy). Stem with several large white fragrant 
fls. Rhiz. violet-scented; the Orris-root of pharmacy. I. germdnica, 
taller, fis. large, violet color, scentless; fl. plan, Fig. 68, B ; If. stomata, 
Fig. 233; st., vert. sec., Fig. 2238. I. Pseuddcorus, fils. yellow, beard- 
less, S. Eur. I. pérsica, dwarf; bulb-like tuber; nearly stemless; fl. 
sol., beardless, blue mottled with purple, fragrant. Persia. Wild Am. 
species, rhizome creeping, fis. beardless: I. vérna, Dwarr LI., fis. blue. 
Va, Ky., 8S. I. cristata, larger, fls. crested. Alleghenies. I. vir- 
ginica, fils. blue. Mass. to N. J. I. versicolor, larger, fis. blue, varie- 
gated. Can., U.S. I. hexdgona, fis. deep blue, variegated, crested. 
8., near coast. I. ciprea, fls. copper-color. S. and W. I. tripétala, 
inner divisions minute, fis. blue variegated with yellow and purple. 
S., swamps. 2, Xiphion, like Iris, but bulbous. Many fine species. 
Medit. States, Abyssinia. 8. Moraéa. Many handsome species ; near 
Iris, but stigmas bifid or multifid. Fils. brilliantly colored, fragrant. 
8. Af. 
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E. Spatha 2-valved. Stigmas filiform. Filaments free, unequal 
1. Gladiolus, Sworp-FLaa. Corm fleshy; stem erect, tall, bearing a 
spike of showy, irregular fls. Many. fine species. 8. Af., Medit. States. 
G. psittacinus, tall; fis. large, yellow and scarlet; var. Gandavénsis, 
in gardens, Cape of Good Hope; G. cardindlis, fis. scarlet, Cape; G. 
bldndus, fls. rose and white, Cape; G. byzantinus, G. comminis, fis. 
white or rose, S. Eur. 2. Tritonia. 3. Sparaxis, Watsonia, fine 
Cape species, once included in Ixia. 

Tacca Alliance.—Fls. 8, reg.; perianth 6-lobed. Stamens 5 or 6, 
on perianth tube, anthers separate. Ova. 1-3-celled ; fr. a capsule or 
berry. Sds. minute, perisperm 0; or large, with perisperm. Herbs, 
ann. or perenn. 85. Taccacez. 86. Burmanniacee. 

Ord. 35, Taccacez.—Perennial, stemless. Rhiz. tuberous, edible ; 
lvs. broad; entire, or palmisect, pinnatifid. Scape crowned with an 
involucrate umbel of long, pedicelled, drooping fls., mixed with long, 
abortive pedicels. Fr. a berry. Emb. minute, included in perisperm. 
2 gen.: 1. Tacca, fils. green or brown. 7 species. Trop. Am., Af., In- 
dian and Pacific islands. Scapes furnish a fine straw, wrought into 
hats, crowns, etc., by the Tahitians. 2 Atdccia, lvs. entire. Few 
species. Ind., Malaysia. A. eristéta (miscalled Tacca integrifdlia). 
Scape, involucre, and fils. purple; perianth tube 6-angled; limb 
reflexed. 

Ord. 36. Burmanniaceze.—Ann. or perenn.; stem weak; often 
parasitic, discolored, rarely green and leafy. Scape with a cyme of 
2—c-bracteate fis., various in color. Fr. capsular. Sds. minute, o, 
with loose testa; emb. an undivided, cellular mass, seemingly formed 
of the tigellus. Perisperm 0. 1. Stendmeris. Green, sarmentose, lvs. 
resembling Smilax. Fls. 6-merous. 2. Thismia. Discolored, small, 
leafless. Fils. 6-merous, 5 of the lobes tailed; stamens often monadel- 
phous. Fls. few, racemose, variegated yellow-red. Tenasserim coast. 
3. Burmannia, similar, but sta. 3, and 3 outer perianth divisions 
winged. 7 species. Asia, Af, Am. B. biflora, fis. light blue. 
Swamps, Va. to Fla. and La. B. capitdta, fls. white. S. Car., Ga. 
4, Aptéria setdcea, similar, but purple fils. campanulate, wingless, ra- 
cemed. Moist shades, Fla. and La. 

Orchis Alliance.—Fls. 8, very irreg.; perianth of 6, rarely 3, seg- 
ments. Stamens 1, 2;or 8, gynandrous. Fr. capsular. Sds. numer- 
ous, very minute; testa lax; emb. undivided, fleshy. Perisperm 0. 
Perennial herbaceous plants. 87, Apostasiaceze. 38. Orchidacee. 

Ord. 37. Apostasiacez.—Fls. orchidaceous, but with ovary always 
38-celled, and stamens with short filaments gynandrous only at base. 
Sds. minute, scobiform. 2 genera: 1, Apostasia, lvs. grassy; fis. 
small, yellow, fragrant, nodding, in terminal panicles. Forests of 
Malacca, Burmah, Assam. 2 Neowiédia, resembling a minute 
dwarf palm; fis. in spikes. Borneo. 

Ord. 38. Orchidacez. Orcurps.—Fls. described, Lessons XXI., 
XXIII. Ova. 1-celled, except in Selenipédium. Terrestrial, epiphy- 
tal, or parasitic herbaceous plants, sometimes in marshes; rhiz. creep- 
ing, or with fascicled fibrous rts., often tubercular; lvs. often connate 
at base, forming a pseudo-bulb. Lvs. various in form. Very many 
genera, in all climates, but flourishing best in moist, hot tropics. 8 
Tribes, distinctions in pollen, anthers, and habits. : 

' Tribe 1. Cypripédieze.—l. Selenipédium. Lip saccate. Ova. 8- 
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celled. 10 species; formerly included in 2. Cypripedium, VENUS’ 
SLIPPER. Very numerous species, cosmopolitan, in all climates; 
usually yellow, sometimes white or pink or purple; one, C. guttdtum 
Russia), blood-stained. C. Calcéolus (Calcéolus Maridnus), OuR 
ADY’s SLIPPER; yellow, large. Gt. Brit. ‘C. pubéscens, Moccasin 

Fiower; large, yellow, sol. Can. to Wis., S. to Ga. C. cdndidum, 
large, white, sol. Penn., N. and W. C. spectdbile, stem 2° high, 
with 2-8 large fls., labellum white, purple-striped. Swamps, Can. to 
Ky. 8. Uropédium Lindeni, labellum flat, petals long-tailed. New 
Granada, 8500° above the sea. 

Tribe 2. Neottiez.—1. Spiranthes, Lapy’s TRraczs; fibrous rts., 
like corset-laces. 50 species. Lys. grass-like; fis. in a spirally-twisted 
spike. Rt. tuberous in some species. Sev. spec. in Can. and U. 8. 
2. Goodyéra répens, G. pubéscens, RATTLESNAKE PLanTain. Luvs. 
ovate, mottled with white; fls. white or greenish. Can. to Car.; Gt. 
Brit. 8. Listera. Stem 2-leaved, with a raceme of small green fs. 
Few species. Eur., N. Asia, N. Am. 4, Neottia, like Listera, but 
leafless. 4 species: 3 in N. Asia; 1 Gt. Brit.: N. Nidus-dvis, BIRD’s- 
Nest Orcuis. 

Tribe 8. Vanillee.—l. Vanilla. Climbing. Lvs. oblong-cordate, 
succulent, fis. thick, fleshy, dull-colored ; capsule linear, fleshy ; the 
Vanilla-pod of commerce. Sev, spec. Mex., W. Ind., trop. Asia. 
2. Cyrtdsia Lindleyana; similar, but leafless, with flat capsule; fis. 
bright yellow. Sikkim. 8, Erythrorchis, stems dull red, leafless, 
climbing to a great height. Burmah and adjacent islands. E. scén- 
dens, stems 60°-100° long, with racemes of yellow fis., the lip tinged 
with pale blue. 

Tribe 4. Arethusez. 1. Arethtsa bulbdsa, only species. Scape 
6’-10/ high, from a bulb; terminated by a sol. bright pink flower 2” 
long, with bearded lip. Bogs, Can. to Va., W. to Wis. 2 Pogonia. 
Similar to Arethusa, but fls. often racemose and of various colors. 20 
species, Am., Asia. 4 species in U.S. P. ophioglossoides, fl. large, 
sol., nodding, purple. Can., N. Eng., to Car., Ky. P. divaricdta, 
stem 2° high, 2-leaved; fl. large, sol.; petals pink, sepals purple, lip 
green, with purple veins. Swamps, Va. to Fla. and La. 3. Calo- 
pogon, lip as in last. 4 species, all small, lvs. grass-like. C. pul- 
chéllus, scape 1° high, with 2-6 pink-purple ffs. 1’ broad at top. 
Bogs, U. 8. and Can. 

Tribe 5. Ophrydez.—l. Habenaria. Many species, most numer- 
ous in Ind., Af.; found in Eur. ; more numerous in Am. Fis. spurred ; 
green, rose, yellow; more frequently white, fragrant ; lip often fringed ; 
ovary usually twisted. H. chlorantha, fis. white, long-spurred, fra- 
grant, in a spike. Gt. Brit. 20 species in U.S., all in bogs or low 
grounds. H. fimbridta, FrinazD Orcuis; Penn, N. E.; H. psy- 
chodes, smaller; both fringed, purple, spiked. H. Bigeldvii, larger, 
purple, racemed. Can. to Penn. H. cilidris, fls. yellow, fringed, 
spicate. Can., U.S. H. nivea, fls. white, spicate, not fringed; ovary 
not twisted. Del., S. H. viridis, fls. green, not fringed. N. H. 
orbiculdta, lvs. orbicular, scape 1°-2° high, with a raceme of large, 
greenish-white fis. N. 2 Orchis. Many species, Eur., temperate 
Asia, few in N. Am. Fils. spurred. O. mdscula, Maz O.; tuberous, 
with showy pink or flesh-colored fis. in a loose spike, Gt. Brit. O. 
Morio, tubers (as also those of O. mdscula) made into Salep; Fig. 
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152; pollinia, Fig. 171; cell, Fig. 217, D. O. spectdbilis, fis. pink- 
pul, lip white; spicate. Woods, N. U.S. 8. Ophrys. Spurless; 
ip usually convex. Numerous species in Mediterranean States. Few 
in Gt. Brit.; among these are O. apifera, Bex O.; lip resembling a 
bee; O. musctfera, FLy O.; fl. resembling a fly. Both in dry pastures, 
southeastern counties. 

Tribe 6. Vandez.—Largest and finest Tribe. Most epiphytal. 1. 
Peristéria. Pseudo-bulbs; large plicate lvs.; radical oo-flowered 
scapes with handsome globular fleshy fls. 4 species. P. eldta, EL 
Srirziru SAnro, Hoty Guost FLrower, Dove Orcuis. Terrestrial. 
Lys. 3°-33° long, 6’ wide; flower-stalk 4°-6° high, 4 of its length 
occupied by a spike of cream-white, fragrant fls., each fl. 14/ across. 
Single fl., Fig. 153, A. Panama. 2. Angraécum. FI. spurred. 
Epiphytal on trees. Trop. Af. and its islands, W. Ind. A. sesqui- 
peddle, fl. dark crimson, more than 1° long, including its spur. Mada~- 
gascar. Many leafless species. 8. Oncidium. Epiphytal. 200 
species, tropical Am. Varied, but sepals always spreading. O. Pa- 
pilio, BUTTERFLY OrncuHID. Stemless; fis. single, richly colored, at the 
end of long stalks; resembling a butterfly. ‘Trinidad, Venezuela. O. 
altissimum, fls. yellow, with brown spots; raceme 13° long. W. Ind. 
O. corynéphorum, fis. with crimson and white lip, on a twining scape 
20° long. Peru. 4. Brassia. Many species, varied, but lateral sepals 
very long; fis. more or less yellow, racemed. Near Oncidium. Trop. 
Am. 5. Cycndches, Swan Orcuis. Terrestrial; fis. swan-like. 
Several species, all with variable fls. Trop. Am. C. ventricdsum, fis. 
greenish white, racemed. Single fl., Fig. 158, A. 6. Vanda. Epi- 
phytal; splendid genus, about 20 species. Trop. Asia. Lvs. often 2° 
long. Fils. large, elegantly colored, in erect or pendulous racemes. 7. 
Comparéttia. Epiphytal; fine genus, 4 species, with pseudo-bulbs, 
coriaceous lvs., and graceful racemes of long-spurred fls., rose, purple, 
or scarlet. Trop. Am. C. coccinea, Dancina Orcuis. See Lesson 
XXI., 238. 8. Phalawnopsis amdbilis, INDIAN BUTTERFLY. Epi- 
phyte, stemless. Fils. large, racemed on a long stalk ; petals and sepals 
pure white ; lip smaller, with 2 long, twisted tendrils, imitating an- 
tennz; fis. resembling a flock of butterflies. Several other handsome 
species, all of Ind. Archipelago. 

Tribe 7. Epidéndreze.—Usually epiphytes. 1, Epidéndrum. 300 
species, varied, but nearly ull epiphytal, showy. Trop. Am. E. 
nemordle, fis. large, rose, in panicles; E. vitellinum, fs. deep orange 
color; both Mexican. E. condpseum, small, with racemed greenish- 
purple fis.; epiphytal on Magnolia. 8. Car.,S. and W. 2, Cattleya, 
epiphytal. Many fine species, Centr. Am., Brazil, on trees, rocks. 
Fls. 6’ across, rose, sometimes yellow, two or more in the axil of 2 
fleshy lvs. from a pseudo-bulb. C. Schilleridna, fils. yellow, with 
crimson spots. 8. Laélia, close to Cuttléya; epiphytal; fils. showy, 
few or many on scapes. Several species, Brazil, Mex. 

Tribe 8. Malaxideze.—Epiphytes, rarely terrestr. 1. Corallorhiza, 
rhiz. branched, coral-like. Leafless, brown. Sepals and petals nearly 
equal. Spur short. On roots of trees. Few species. N.Am., Eur., 
N. Asia. C. odontorhiza, fis. in a spike; small, brown-green, lip 
white. Can., to Car. and Ky. 4 others in U. 8. 2 Apléctrum 
hyemdle, only species, Purry-Root, ApamM anp Evz. Tubers with 
a putty-like mucilage. Terrestrial. Scape and dull fls. in summer; 
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large oval plaited lvs. in winter. Rich woods, Alleghenies, N. 3. 
Bolbophyllum. 100 species, tropics of both worlds. Small, on trees 
or overrunning the ground among mosses; fis. resemble Dendrobium ; 
but usually small; in racemes, heads, or spikes. B. saltatorium, 
Dancrne Orcurp; fis. racemed. See Lesson XXI., 238. 4, Dendro- 
bium. Epiphytal. 200 species, 80 cultivated for their beauty. Varied 
insize and habit. Flower as in Bolbophyllum; lip fringed or crimped ; 
often so transformed'as to look like a ballet-dancer. F's. often large, 
variously colored; sol., or in racemes or clusters; often fragrant. 5. 
Liparis. Species about equally terrestrial or epiphytal; one or two 
in N. Am., Eur., the majority in Ind., Java. Fis. small; with free 
lateral sepals and entire lip. L. liliifdlia, 2-leaved ; scape 6’ high, with 
about 20 purple-lipped fis. in a raceme. Damp woods, Can. to Car., 
W. to Wis. L. Lesélii, yellow. Moist fields, Can., N. Eng., to Penn. 
and Wis. 6. Malaxis paluddsa, only species, near Liparis, but differ- 
ent in pollen-masses. Small, bulb epigeal from a rhizome; lvs. 3 or 
4; fis. small, greenish yellow, racemed. Bogs, N. Eur., N. Asia. 7. 
Masdevallia. Epiphytal, small. Rhiz. creeping, Ivs. broad. Fis. 
sol. on radical stalks; sepals connate into a tube, their apices drawn 
out into long tails; petals free, minute, concealed, with the lip, within 
the sepal-tube. Fs. of rich and varied colors, large, handsome. S. 
Am. 

Ginger Alliance —Fls. 8, very irreg. (reg. in Bromeliacex). Peri- 
anth of 5-6, rarely 38, segments. Stamens 6; 1-5 antheriferous (all 
antheriferous in Bromeliacez), the rest petaloid. Ova. usually 8-celled 
ae free in Bromelidcexw). Fr. a berry orcapsule. Perisperm floury. 
mb. distinct. 89. Bromeliacee. 40. Scitaminez. 
Ord. 39. Bromeliacee. Pitnas.—Fls. 8, reg., ornearly so. Peri- 

anth 6-partite, 2-seriate, inner series petaloid. Stamens 6, perfect; 
free or connate; more or less adh. to perianth. Ova. adh., semi-adh., 
or often free. Stigmas 3, various in form, sometimes petaloid Fr. a 
berry or caps. ; sds. 0. Emb. extruded ; straight or hooked. Woody, 
erennial Plants, usually stemless, with rhizome ; usually epiphytes. 
vs. sheathing, stiff, channelled, often dentate or spiny; lf.-fibre made 

into twine, or manufactured into cloth. Fls. showy, each with a 
scarious or colored bract (except Aichméa), spiked, racemed. or panicled. 
28 known genera; 176 species. Tropics of Am., distributed thence to 
Old World. 

1. Tillandsia. Epiphytal on trees. Southern U. S., trop. Am., W. 
Ind. Ova. free. Fr. capsular; sds. plumose. Fils. bracteate, scattered ; 
sepals spirally twisted; petals convolute into a tube below. Stems 
long or short. Lvs. scurfy, often with dilated base, holding pure 
water. Muny species. T. utriculdta. Stem 2°-3° high. Lvs. dilated, 
holding water; fls. with pale blue petals. Texas, tropical Am., W. 
Ind. T. usneoides, TREE-BEARD, Lone-Moss, SPANISH Moss. Stem 
long, branching, filiform ; used for mattresses ; lvs. linear ; petals green, 
recurved. §. States, trop. Am., W. Ind. 2. Guzmannia. Ova., fis., 
fr., sd., as in Tillandsia, but petals quite rolled into a tube, and anthers 
connivent into a tube. Sev. spec.; trop. Am. Stemless. G. ¢ricolor, 
lvs. dark green, with transverse brown bands underneath. F's. bracteate, 
concealed by the scarlet bracts, in a flat, spatula-like spike. 3, ASchméa. 
Ova. adh. Fr. a berry. Usually epiphytal on trees in dense forests, 
trop. Am. Sev. spec. Stemless. Lvs. ensiform or ligulate. Fis. 
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ebracteate; scape spicate-panicled with oo fls. AE. discolor, lvs. purple 
underneath. Panicle scarlet-stemmed, longer than lvs.; fls. with calyx 
coral-red; petals purple, twisted. 4. Billbérgia. Ova. adh. Fr. a 
berry. Epiphytal on trees, trop. Am. Sev. spec. Lvs. harsh, rigid. 
Fis. elegant, bluish-red or yellow, in light panicles, fragrant. Plants 
hung on balconies, etc., in trop. gardéns. 5. Bromélia. Ova. adh. Fr. 
succulent, often with refreshing juice. Manyspec. Trop.Am. Stem 
short, with densely-packed, rigid, spiny, channelled lvs. Fs. spicate ; 
pias convolute, erect, or spreading. Sev. spec. with very handsome 

s. B. pigna, lvs. furnish the fine fibre of which Pina or Pineapple 
muslin is made. Philippine Islands. B. Pinguin (Penguin) is planted 
as a hedge in W. Ind.; its fruit used in fevers; its lf.-fibre made into 
hammocks. 6. Anandssa. Ova. adh. Fr. succulent. Plant bi- 
ennial. Lvs. aloe-like, but thinner; spiny. Fls. bracteate, spicate on 
a short stem ; spike ending in a crown of small spiny lvs. A.. sativa, 
Pinearrie. Fr. consisting of the whole inflorescence. See Lesson 
XXVITI., 358, Fig. 212. Lvs. furnish a fine valuable fibre. Brazil. 

Ord. 40. Scitaminez. Pieasant-Mxrats.—Fls. 8, very irreg. 
Perianth 6-partite. Stamens 6; 1 or 5 antheriferous, the rest petaloid. 
Ova. adh., 8-celled (rarely 1-2-celled). Fr. a capsule, fleshy or dry, 
indehiscent or dehiscent. Emb. straight or bent; perforating the peri- 
sperm. Lvs. (usually large) with distinct petiole and blade; blade 
with parallel veins running from midrib to margin. 38 Sub-Orders: 
1. Musacez ; 2. Zingiberacee ; 3, Cannacez. 

Sub-Ord. 1. Musacee. Bananas.—Perianth 2-seriate; outer an- 
terior segment usually very large, often carinate. Stamens 5, anthers 
2-celled, connective appendaged; 1 staminode petaloid. Fr. 3-celled, 
fleshy. Sds. umbilicate, numerous, except in Helicénia. Emb. straight. 
Herbs, often gigantic. Rhizome sending up shoots which form spurious 
stems enveloped by persistent bases of petioles. Lys. alt., usually very 
large. Fis. colored, in the axil of a colored spatha. 5 gen.; about: 20 
species. Tropics, both worlds. 

1, Ravenala madagascariénsis eee speciosa), TRAVELLER’S 
TREE. Palm-like stem built up of the sheaths of petioles; lvs. im- 
mense, diverging on opposite sides of the upper part of the stem, and 
storing up quantities of delicious water in their cup-like sheaths. Fs. 
closely crowded in the axils of large spathas, which are 2-rowed on 
terminal flower-stalks. Fr. a woody capsule; sds. with w fine ultra- 
marine blue aril. Madagascar. 2 Phenacospérmum. Similar to 
Ravenala, but smaller; and sds. with a funiculus which breaks up into 
tow, concealing them. Trop.Am. 3. Strelitzia. Lvs. long-petioled, 
large, glaucous, from a contracted stem. Flower-stalk with a large 
oblique spatha, and gorgeous fis. Several fine species, Cape of Good 
Hope. 8. regine has fis. with bright orange sepals and bright purple 
petals. S. juéncea has rush-like petioles; the leaf-blades suppressed. 
4, Musa. Herbaceous. Fils. grouped in the axils of large, richly- 
colored spathas, and borne on a large nodding spike. Lvs. large, ob- 
long, their sheaths making a stem sometimes 30° high. Fr. a long, 
indehiscent, many-seeded, fleshy capsule; sds. often abortive through 
cultivation. Tropics of Old World, but transported to America before 
its discovery by Europeans. M. paradisiaca, Plantain. Fig. 60. 
M. sapiéntum, Banana. M. ¢éxtilis furnishes MantLLa Hemp; 
Philippine Islands. Sev. other species, all useful. 5. Heliconia. 
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Resembling the others, but capsule dry, dehiscent, 8-seeded. H. Marte 
Alexandrévne, resembles Musa; stem 20° high. Spikes flat, nodding, 
24° long; fis. red, with white bracts. NN. Granada. Fibre of petioles 
useful. H. psittacdrwm, shoots edible. W. Ind. 

Sub-Ord. 2, Zingiberacez. GIncERS.—Perianth double; calyx 
tubular, entire, or split like a spatha, 8-toothed or 8-fid. Corolla 
tubular, 8-partite, segments unequal, upper usually largest, cucullate. 
Staminodes petaloid, forming a 2-lipped tube adnate to corolla tube. 
Stamens sol., on base of corolla tube, filament free, petaloid, often pro- 
longed beyond the 2-celled anther, of which the cells are distant and 
marginal. Infl. spiked, racemed, or panicled. Ova. 3- (rarely 1-2-) 
celled, often surmounted with 1 or more staminodes. Fr. a capsule. 
Sds. with perisperm and vitellus. Emb. with radicle protruded 
through vitellus and beyond albumen. Perennial Herbs, with creep- 
ing or tuberous rhiz., rarely fibrous rts. Stemless, or stem simple, 
enveloped by leaf-sheaths. Lvs. simple, blade flat, entire. More 
than 80 genera; many species, all valuable. Aromatic. Tropics, 
both worlds. Types only given here. 

1. Curcuma. ‘Fs. bracteate, spicate. Many Asiatic species; rts. 
furnish the medicine Zédoary. C. longa, rts. furnish Turmeric. E. 
Ind. 2.Amomum. Rhiz. jointed, creeping ; lvs. lanceolate, 2-rowed. 
Fis. bracteate, in a spike or cluster, often showy. Fr. capsular; sds. 
aromatic. A. Grdna-Paradisi (Guinea). Sds. are the Grats of Para- 
dise. A. Cardamimum (EK. Ind.). Sds. are Cardamom sds., which 
are also furnished by several other species, all Asiatic. 8. Zingiber. 
Similar to Amomum, but inner lobes of corolla wanting. Several 
species, Old World. Z. officindle, rts. are the Ginger of commerce. 
Cultivated in all tropical countries. Fig. 151. 4. Alpinia, similar ; 
several species, trop. Am., Ind. Archipel. A. Galdnga, rts. are the 
Galéngal of pharmacy, used for indigestion. A. nitans, stems tall, 
with lanceolate lvs. and terminal nodding spikes of lovely fis. 5. 
Hedychium. Sev. spec. Trop. Asia. Rts. tuberous; stems with 
oblong lvs. and terminal spikes of bracteate large flowers, 6-partite, 5 
segments narrow, the sixth large, notched, or divided ; resembling the 
Butterfly Orchids, and called Burrerriy-Litius. H. corondrium, 
GARLAND-FLoWER ; stem 4°-5° high ; fis. yellow. Other species, with 
white flowers, common in Southern gardens, and hardy as far north as 
Central Ky. ; 
Sub-Order 8. Cannacee. Cannas.—Flower with 4 whorls: (1) 

calyx, 8-leaved ; (2) corolla of 8 sub-equal divisions, tubular at base, 
colored ; (3) outer staminodes petaloid, inserted on corolla, interior one 
bilobed or ringent; (4) inner staminodes petaloid, one labelliform, the 
other antheriferous, with a 1-celled anther. Style dilated, petaloid. 
Ova. adh.; 8-celled. Capsule 1-3-celled. Emb. straight or curved, 
with 2 chalazal canals crossing the perisperm. Perennial Herbs, with 
fibrous rts. or creeping rhizomes. Stem simple or branched. Lvs. 
etiolate, sheathing; blade plane, large, entire. 9 genera. Tropics, 
oth worlds. 
1, Canna, Inpran SHor ron the black bullet-like sds.). Many 

fine species ; fls. variously colored, spiked. C. indica, 5°-6° high, fis. 
red or yellow. CC. discolor, 6°-10° high, fis. crimson, lvs. purple- 
tinged. C. gladea, lvs. glaucous, stem 10°-15° high, fls. yellow or 
red, 4’ long. C. fildecida, 2°-4° high, fls. 4” long, petals flaccid, yellow. 
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Swamps, S. Car., S. 2. Calathea (stigma cup-shaped). Stem con- 
tracted ; lvs. large, often variegated ; fis. bracteate in terminal hds. or 
spikes. Trop. Am. C. zebrina, Zepra-Lear. Lvs. with alt. dark- 
colored and green stripes. Fis. in heads. Several other fine species. 
Trop. Am. 8. Maranta, Tubers fleshy, furnishing <Arrow-root. 
Tropics, both worlds. Lvs. large. Fls. in panicles; bracts deciduous. 
Several species. M. Allowya, M. nobilis, M. arundindcea, W. Ind. ; 
M. ramosissima, E. Ind. 4. Thalia. Lys. stalked, with a powdery 
bloom like that of a plum. Fs. bracteate, in stalked panicles. Fr. a 
1-seedeéd utr.cular capsule. Emb. hooked. Stemless herbs from fibrous 
rts. 8. States, trop. Am. T. dealbdta, lvs. distichous, long-petioled, 
cordate-ovate. Scape reed-like, with a spicate panicle of purple fis. 
Hardy; and very interesting on account of the lovely stellate cells 
composing horizontal partitions in air-canals of the leaf-stalk. Ponds 
and marshes, 8. Car., Gulf States to Mex., thence to trop. Am. 

Sus-Ciass IT.—Exoczns (DicoryLipons). 

F 1. Apetale. 
8 Divisions { 2. Monopetale. 

3. Polypetale. 

1. Ovary adh. 
Division I.—Apetale. 2 Subdivisions 4 5 Ovary free 

Flowers achlamfdeous, or monochlamydeous; rarely dichlamydeous. 

Subdivision I.—Ovary adherent when a perianth is present. Perianth 
more or less distinct. 

Sandalwood Alliance (allied also to Olax). 

Ovules usually reduced to a naked nucleus. Disk often apparent. 
Plants usually parasitic. 1. Balanophoraceze. 2 Santalacez 
(sometimes dichlamydeous). 3. Loranthacez. 

Ord. 1, Balanophoracee.—Fls. , @ gi, rarely 9 8 ’, 8; 
monochlamyd.; infl. spicate on a scape. Sta. 3-1-0; free or mon- 
adelphous; anth. 1-2- -celled. Ova. adh., 1- rarely 2-celled ; ov. sol. 
Fruit dry. Emb. minute, undivided. Herbs, fleshy, leafless, rhizd- 
mous, parasitic on roots of other plants. Intertropical, both worlds. 
14 genera. 

1. Ombrophytum, Mountain Matiz4; springing up like Mush- 
room, after rain; edible. Peru. 2 Balanophora elongdta, waxy; 
used for candles, Java. 3. Cynomoérium coccinea, Matta Musu- 
RooM; edible. Mediterranean shores and islands. 

Ord. 2 Santalacee. SanpDatwoops.—Fls. 8,2 8 Jor? J; 
monochlamfyd., inconspicuous; infl. various. Perianth 5-4-3-lobed, 
isostémonous. Ova. adh. Ov. 2-8-5, pend., naked (without seed- 
coats) embryo-sac protruding from the nucleus, developing the embryo 
and perisperm outside the nucleus. Fr. a nut, rarely a bey. Sd. sol. ; 
perisperm fleshy. Herbs, Shrubs, or Trees; often parasitic. Lys. 
entire, exstip. 20 genera; 3 Tribes: 

Tribe 1—Fls. Q ¢', 4-merous; 92 dichlamyd, sol.; ( clustered. 
Fr. a 1-seeded drupe. Buckleya distichophglla, only gen. and spec. 
Small tree or shrub; lvs. ovate-acuminate, fls. small. Mts. EH. Tenn. 

4 
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Tribe 2.—Monochlamyd. Ova. adh. at base only. 1. Cervantésia. 
Trees or shrubs. Peru. ‘Lvs. scattered. C. tomentisa, sds. eaten 

as almonds. 
Tribe 8.—Fls. 8, rarely 9 3 monochlamyd. Ova. adh. 1, 

Santalum (Persian name), SANDALWoop. Several spec., trees or 
shrubs, wood aromatic, used for fan-sticks, cabinet-work, etc. S. 
dlbum, Wuitzt 8. Ind.,8. Pacif. Isles. S. Freycinetiénum, Y"LLOw 
S. Marquesas, Feejee Islands, Australia. 2, Comandra, BastarD 
Toap-Fiax. Fls. 8, umbelled. Sta. 5, connected to perianth by 
tufts of hairs. Fr. nut-like. Lvs. pale, slender. C. umbelldta, small, 
suffruticose, parasitic on roots of trees. Rocky woods, U. S., Brit. Am. 
8. Pyrularia. Fls. 9 (j', in spikes or racemes. Ova. half-adh. Fr. 
an oily, pear-shaped drupe. ‘Trees or shrubs. P. pitbera, O1L-Nut. 
Straggling shrub, 4°-12° high. Alleghenies, Penn. 

Ord. 3. Loranthacee. MuisrLetors.—Fls. diclinous or 8, mono- 
or dichlamyd., isosteémonous, 2-8-5-merous, usually small; infl various. 
Anthers with porous, transverse, or longitudinal dehiscence. Ova. 
adh., usually crowned with an annular disk. Emb. (often several) 
axile or excentrie; perisperm copious. Ov. reduced to the embryo-sac. 
Fr. a 1-seeded berry. Evergreen shrubs, parasitic; or terrestrial trees. 
Lys. thick, coriaceous, simple, entire. 30 genera; 400 species. 
Cosmopolitan. 

1, Loranthus. Dichlamyd. Dichotomous branching shrubs, usu- 
ally parasitic. Fls. 4-8-merous. Fr. succulent. Tropical and sub- 
tropical; 300 species. L. ewropaéus, on Oak, Chestnut; Eur. L. 
longifldrus, Ind.; L. rotundifélius, Brazil. 2. Nuytsia_ floribunda, 
FLAME-TRKEE, Frre-TRee. Terrestrial tree, 25° high. Fis. dichla- 
myd., long, orange-colored, in large terminal racemes. Trunk ex- 
udes a gum resembling gum-arabic. 8. W. Australia. 8. Viscum, 
MistieTon. Fis. P or 9 ', 4-merous. Monochlamfyd.; anthers 
many-pored. Fr. a viscous berry, furnishing the Birdlime of com- 
merce. Parasitic shrubs. V. album, CLASSICAL MISTLETOE; lvs. 
olive-green, berries white, shining. Parasitic on various trees; fre- 
quently on the Apple, rarely on the Oak. When found on either of 
these trees, it was held sacred by the Druids. Native to Europe. 
Plant, fis., Fig. 65; young cells, Fig. 217, B,C. 4. Phoradéndron. 
Fis. Q Sor ££; monochlamyd., 3-merous; immersed in catkin-like 
spikes. Parasitic shrubs. Lvs. and stems yellowish-green. Many 
species; American, from U. 8. to Brazil. P. flavéscens, AMERICAN 
MistTLeTog. Berries white, viscous. On various trees, N. J. to Ill, 
and 8. 5. Mysodéndron (an allied genus, connected also with San- 
talacer) 2 Cy. achlamyd., Q monochlamfd.; infl. clustered. 
Fr. 1-celled, 1-seeded, 3-gonous, dry, with 3 longitudinal slits; from 
each slit a long plumose bristle protrudes, and twines around the stem, 
to which the seed is wafted, thus serving the function of the viscid 
berries of other genera Whole plant bright yellow Shrubs para- 
sitic, especially on Beeches. Antarctic Ain., Terra del Fuégo. 

Oak Alliance.—Fr. 1-seeded. Perisperm 0. Cotyledons usually 
fleshy, folded or sinuous. Trees or ai 4, Cupulifere. 5. Jug- 
landacez. 

Ord, 4. Cupulifere. CupuLe-Bkarers.—Fls. .P, monochlamyd. 
Fr. a nut Lvs. simple, alt., decid , or persistent. 9 genera; 280 
species. Trees or shrubs. Cosmop. 1. Carpinus, Hornpzam, [Ron- 
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woop. Wood hard, valuable. Lys. dentate, decid. Nut small; 
cupule leafy. Many species. C. americana, 10°-20° high. U. s. 
C. Bétula, HorwBeam, 30°-70° high. Eur. 2. Ostrya, Hor Hory- 
BEAM. Ripe catkin hop-like. 2 species, both trees, 80°-50° high, 
with doubly-serrate lvs.; O. vulgdris, S. Eur.; O. virginica, U. 5. 3. 
Corylus. Shrubs. Cupule leaf-like; nut large, edible. C. Avelldna, 
FIiuBert, Eur., Asia. C. americana, Hazer- NUT; C. rostrata, simi- 
lar, cupule bristly ; both American, U.S. 4. Fagus, BEEcu. Cupule 
spiny; nuts triangular, edible. Lvs. dentate. Species few. F. syl- 
vdtica, fine tree, Eur., W. Asia; varieties: Copper B., Purpie B., 
lvs. colored; FErnx-LeAveD B, lvs. pinnatisect. F, ferrugindsa, 
AMERICAN B., 50°-80° high U.S., Can 5. Castanea, Cugstyut. 
Cupule prickly, with 2-3 large, edible nuts. Lvs. long, serrate. C. 
vésca, splendid tree, native of Asia, naturalized throughout Eur. for 
2000 years; wood valuable; nuts large, edible; var americdna, large 
tree, nuts smaller. Can. to Fla C. pumila, Carnquapin. Shrub; 
nut still smaller, sol. S. and E. 

6. Quércus, Oak. Fis. and fr. described, Lesson XI. Numerous 
species. Northern hemisphere, Java, mts. of Mexico and 8. Am. 
Fruit produced annually or biennially. Three great types: Q. rubra, 
Q. Robur, Q. Cérris. 

A. Biennial fructification ; American. 
Quércus rubra, Rep Oax. 70° high. Lvs. sinuate-pinnatifid. 

Cupule much shorter than the oblong nut. U.S. Q. coccinea, ScaR- 
LeT Oak. 80° high. Lvs. pinnatitid, turning red in autumn. Cupule 
half covering the round nut. Var. ¢inctdria, Quercitron, bark used in 
tanning, dyeing. U.S. Q. faledta, SpanisH Oax. 60°-80° high. 
Lvs. faleate, 8-5-lobed. N. J., S., 'W. to Ill. Q. nigra, BLAcK- 
Jack. 10°-25° high. Lvs large, ’g. lobed. Barrens, U.S. Q. im- 
bricdria, SHINGLE-OaAK. 650° high, lvs. lance.-oblong. Penn. to Ga., 
W. Q. Phéllos, W1LLoW-OaK, 30°-60° high. Lvs. linear-lanceolate. 
N. Y., 8.  Q. daurifolia, LAuREL-Oaxk. 30°-50° high. Lvs. oblan- 
ceolate, green, shining, persistent. S. Car., Fla. Q. virens, LivE- 
Oak. 20°-50°-70° high. Lvs. small, oblong, entire (rarely api 
dentate), evergreen. “Wood valuable. Maritime regions, 8. 
cinérea, similar to last, but downier; small tree or shrub. §. E. Va, ‘ 
S. Several other species, of little worth. 

B. Biennial-fruited ; foreign. 
Q. Suber, CorK-Oax. 30°-60° high. Lvs. ovate-oblong, entire or 

sharply serrate, evergreen. Acorns oblong, sweet, Outer bark is the 
cork of commerce. Hills, Spain (especially in Valencia and Cata- 
lonia), S France, Italy, N. Af. Tree, Frontispiece, E; section of 
trunk with bark, Fig. 229. Q. coccifera, KermEs-Oax (Ar. hermes, 
red worm; whence Gr. kérmesin, Fr. cramoisi, crimson). Low 
bushy shrub. Lvs. elliptic, spiny-dentate, evergreen. Specific name 
coccifera, from the red berry-like clusters of the parasitic female 
insect Coecus Wicis, which literally becomes a_part of it, furnishing a 
splendid crimson dye. §. Eur., Levant. Q. Hex, IEx- OaK, Hoim- 
Oak. Bush or tree, 80°-50° high. Lys. oval, evergreen, large, entire 
or serrate, or spiny-dentate, resembling the true Hex (Holly). Medi- 
terranean States, Cochin China. 
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C. Annual-fruited ; Am. and foreign. 

Q. confertifolia, Mexican Oax. 30° high. Lvs. lanceolate, ever- 
green. Handsome mountain-tree. S. Arizona, San Francisco mts. 
Q. Prinus, Cuestwut-Oak. 60°-90° high. Lvs. long-petioled, ob- 
ovate, dentate, decid.; acorns large, sweet. U.S., but not in N. Eng. 
Several varieties. Q. bicolor. 60°-70° high. Lvs. similar to last; 
cupule fringed at margin. Swamps, U.S. Q.lyrdta. 50°-80° high. 
Lvs. lyrate. Cupule rough. N, C., 8., W. Q. macrocadrpa, BurR- 
Oax. 60°-70° high. Lvs. lyrate-pinnatifid. Cupule large, woody, 
bur-like, border fringed. N. Eng. to Ill, 8. Q. obtusiloba, Post- 
Oax. 40°-50° high, branching low. Lvs. deeply lobed. Cupule 
naked, nut sweet. Mid., W., and S. States. Timber valuable, white. 
Q. dlba, Wuirk-Oax. 70°-80° high. Lvs. oblong, sinuate-pin- 
natifid. Wood white, valuable. Nut edible. U.8., Can. 

Quercus Roddur, British Oak, EUROPEAN Oax. 80°-180° high, 
with spreading branches, which sometimes cover a half-acre. Lvs. 
lobed and serrate. Cupule without bristles. Nut edible. Two vari- 
eties: pedunculdta, Common Oak. Cupules peduncled, wood light 
in color; sessilifléra, DuxMast, cupules sessile; wood darker and 
heavier. Both furnish renowned timber; sometimes stained green by 
the growth of a fungus (Peziza erugindsa), and then highly prized for 
cabinet-work. @ fi., Fig. 66. Eur. Quercus Cérris, TURKEY-Oak, 
Mossy Cup O. 60°-90° high. Lvs. evergreen or subevergreen. 
Cupule mossy. Fructification biennial or annual. Wood valuable. 
Asia Minor; naturalized in Eur. Many fine varieties. Q. Skinneri, 
GUATEMALA Oak, has an acorn with lobed and wrinkled cotyledons, 
resembling those of the Walnut (Juglans). 

Ord. 5. Juglandacee. Waunuts.—Fls. £, monochlamyd. De- 
scribed, with the fr., Lessons XI. and XXVIII. Lvs. pinnate, alt. 
Trees or Shrubs. 5 genera; 30 species: 

1. Platycarya (Fortunaka) sinénsis, only spec.; a bush resem- 
bling Sumach; nuts small, 2-winged, sol. in the axils of overlapping, 
hard-pointed bracts, which form an erect cone. N. China, Japan. 
2. Engelhardtia, magnificent trees resembling Walnut. Nuts as 
sinall as a pea, seated singly on the base of a 8-lobed, colored bract, 
thus forming drooping catkins more than 1° long. 10 species, Ind., 
Java, Philippine Islands. Wood valuable. E. spicdta. 180°-280° 
bigh, trunk large in proportion. Java. 8, Pterocarya. Trees; drupe 
small, 2-winged, indehisc. Several spec.; Caucasus, China, Japan. 
4. Carya, Hickory. Epicarp 4-valved, falling off at maturity. 
Wood fragrant and valuable. C. porcina, Pia-nut Hickory. 70° 
80° high. Nuts small, astringent. Common, U.S. C. amdra, Birt- 
TER-NUT H. 70°-80° high. Nuts small, bitter. N., U.S. C. 
tomentosa. 40°-60° high. Nut edible; very thick endocarp. N. 
Eng. to Va. and Ky., 8. C. suledta. 40°-80° high. Nut edible, 
endocarp thick. Penn. to Ga., W. C. microcdrpa. 60°-80° high. 
Nut small, edible, endocarp thin. Penn. to Ky. and Tenn. C. dlba, 
Waitt Hickory, SHELL-BARK H. 80°-90° high, slender; wood 
valuable. Nuts white, delicious; endocarp thin. Maine to Wis., S. 
to Ga. C. oliveeférmis, Pecan (Pa-cahn) or Pecana. 80°-90° high. 
Nuts oblong, endocarp thin. River-bottoms, Ill. to La., W. 5. Jug- 
lans, WaLnur. Epicarp fleshy-fibrous, indehiscent; endocarp fur- 
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rowed. J. nigra, BLack Watnut. 70°-90° high. Nut large, de- 
licious. “Wood valuable, deep violet color. Mid. States, W. and 8. 
J. cinerea, Burrernur. 40°-50° high. Nut oblong, sweet. Wood 
ted, valuable. Can. to Ga., W. J. régia, Roya (called Eneuisy) 
Watnut. 60°-80° high. Nut large, oblong, delicious; endocarp 
thin, with few furrows. Native of Persia, but naturalized throughout 
Eur. Sacred to Diana; the Jovz’s Nut of the Romans, Basiticon 
(royal) nut of the Greeks. Branch with lvs., fls., fr., Fig. 67. 

Aristolochia Alliance.—6. Rafflesiacez. 7. Aristolochiacez. 
Emb. undivided, or cotyledons minute. Perisperm 0 or present. 

Ord. 6. Rafflesiacee.—Fls. 9 gf’ or 8, mono- or dichlamyd., 3-4- 
5-merous. Sta. o. Ova. 1-celled; ov. o. Emb. undivided. Hr. inde- 
hise., dry or fleshy. Parasites, often nothing but a fl. and rts.; with 
scent of tainted meat. In both worlds. 4 Tribes; types given here: 

Tribe 1. Apodanthes. Fr. a berry; perisperm 0. Sev. spec., small, 
parasitic on stems of Leguminose—Inga, etc. Guiana. Tribe 2. Cyt- 
inus. Fr.a berry, on roots. Mediterranean region, Am.,S. Af. Tribe 3. 
Hydnora, Jackau’s Kost. Fr. fleshy. Roots of Euphorbia. S, Af. 
Eaten by natives. Tribe 4. Rafflésia. @ ©’, large, 5-merous. De- 
scribed, Lesson XI. Fr. fleshy. 8 or 4 species, on rts. of Vines. Ind. 
Archipel. R. Arndldi, in Sumatra. Fig. 68. Called by natives 
AMBUN-AMBUN— WONDER- WONDER. 

Ord. 7. Aristolochiaceze.—Fls. 8, monochlamyd. ; perianth usually 
large, colored. Infl. various. Sta. gynand. Ova. 6-4-celled, fr. a boll 
or a berry, o-seeded. Perisperm copious. Herbaceous plants ; rhizo- 
mous, orshrubs. Lwvs. simple, various in form. 8 Tribes; types given: 

Tribe 1. Boll oblong or globose, 6-valved. Aristolochia. Shrubs, 
usually climbing. Lvs. usually cordate; ls. large, tubular, often 
handsome. Many fine species, usually tropical, both worlds. A. Ser- 
pentaria, SNAKEROOT, low erect herb. Fl. purple, twice bent. Penn. 
to Ill and La. Fig. 186. A. Sipho, DutcHMAN’s Pipex. Shrubby 
twiner, climbing to a height of 40°. Fl. sol., brown, like a tobacco- 
pipe; lvs. large, ornamental. Penn. Ky., 8. A. grandiflora, twiner, 
fl. immense, limb spreading, mottled, tailed. W. Ind. A. cor- 
data, fls. 4° in circumference, playfully worn as bonnets by chil- 
dren. N. Granada. Tribe 2. Boll siliquose, 4-valved. Bragantia. 
Perianth limb 3-cleft. Undershrubs, rts. bitter, medicinal. Sev. spec., 
trop. Asia. Tribe S. Boll 6-valved, fleshy. Perianth 3-cleft, pur- 
lish. Lys. reniform. Herhs, with perenn. rhiz. Asarum. Sev. spec. 
u., Asia, N. Am. A. eurcpceum, AsaRABAccA. N. Eur., Eng. A. 

canadénse, WILD GINGER. Can. to Ga., W. Sd., Fig. 195, B. A. vir- 
ginicum, Mts., Va. to Ky., Ga. A, arifolium, Va. to Fla. and La. 

Subdivision II.—OQva., free, rareiy adh. Perianth usually distinct. 
Nepénthes Alliance.—8. Nepénthacez. Characters of Order. 
Ord. 8. Nepenthaceze.*—Q ', monochlamyd. 4-merous. Infl. 

racemose. Sta. monadelphous. Ova. free. Ov. o. Boll 4-celled, 
4-valved. Suffrutescent plants. Stem prostrate or sarmentose. Lf. 
transformed into a pitcher, described Lesson XVI. Only genus, 
Nepénthes, PircHer Piant. 20 spec. Insectivorous. Borneo, 
Sumatra, adjacent islands of Ind. Arch., China, Ceylon, Madagas- 
ear. N. distillatéria, Ceylon. Fig. 118. N. Edwardsidna, pitchers 
18’ long, elegantly colored. Singapore, Malacca, Sumatra, Borneo. 
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Pepper Alliance.—Ova. free, usually 1-celled, 1-ovuled. Perianth 
rudimentary or 0. Infl. spicate or racemose. 9. Ceratophyllacez, 
10. Chloranthacee. 11. Saururacez. 12. Piperacez. 

Ord. 9. Ceratophyllacee. Hornworts.—Fs. £, achlamyd.; in- 
volucrate. Sta.oo. Anthers buried in acellular mass, rupturing irregu- 
larly. Fr.anut. Perisperm 0. Plumule green, polyphyllous, equal- 
ling the cotyledons. Only gen. Ceratophyllum. Aquatic, sub- 
merged, branched Herbs; stem jointed ; lvs. whorled, dissected. Few 
species, stagnant water. Eu., Asia, N. Am. C. demérsum,N. Y. to 
Va., W. to Ill. . : 

Ord. 10. Chloranthacez.—Fls. 8 or diclinous, achlamyd. Ova. 
l-celled. Fr. u drupe, fleshy. Emb. minute. Perisperm copious. 
Small evergreen Trees or Undershrubs, rarely Herbs; aromatic; lvs. 
simple, dentate, rarely entire. Sev. gen., chiefly tropical. 1. Hedy- 
osmum, resinous shrubs. Trop. Am., Brazil. 2. Chloranthus, fra- 
grant shrubs. C. officindlis, Java C. ineonspicuus, CHU-LAN; fis. 
used to perfume tea. China. 

Ord. 11. Saururacez.—Fls. 8, achlamyd. Sta. 8-6. Ova. free, or 
sometimes adh., 3-5-celled, or 1-celled, with parietal placentation. 
Perisperm mealy or horny. Emb. in the vitellus. Fr. follicular, or 
baccate. Aquatic or land Herds. Stem jointed-knotted ; lvs. entire, 
usually cordate ; 5 gen.—reducible perhaps to 2—both worlds. 1. Hout- 
tuynia. Fl. spicate. H. corddta, curious and handsome. Cochin 
China. Other species in Japan, trop. Asia. 2. Saurirus, Lizarp- 
TAIL; terminal -spike of small white-stamened fls, Marshes. S. 
cérnuus, U.S. and Can. 

Ord. 12. Piperacee. Prpprrs.—Fls. 8 or G' 9, achlamyd., in 
simple or fascicled spadices, with or without bracts. Sta. 2-3-6—o. 
Ova. 1-celled, J-ovuled. Berry dry or fleshy. Perisperm fleshy. 
Emb. minute, in the vitellus. Annual or perennial Herbs or Shrubs, 
aromatic, usually succulent ; stems sometimes climbing. Lvs. simple, 
entire, opp. or whorled. 20 gen., 600 spec., hot regions, both worlds. 

1. Cubéba. of! Q. Shrubs, usually climbing. Fruit appearing 
stalked, from the withering of its lower part. C. officindlis, berries 
the CuBEBs of pharmacy. Java. 2. Peperomia. An extensive 
genus; species varied; some handsome foliage-plants. Cent. and 8. 
Am., Sandwich Islands, 8. Af., E. Ind. 38. Chavica. Shrubs. Fls. 
diclinous. C. Roxrbirghii, C. officindrum, unripe spikes of fls., dried, 
are the Lone-PrppeR of commerce; C. Bétlé, BeTEL Prprer. 
Climbing shrub. Lvs. wrapped about slices of the Areca nut and 
chewed. (See ee) Equatorial Asia. 4. Piper (old Hindoo name), 
Pepper. Fis. 8 or diclinous by arrest; many species, usually climb- 
ing shrubs. Ind. Arch., Sandwich Islands. P. nigrum, climbing 
20°-30°; ripe berries red, black when dry, and called PEPPERCORNS ; 
they are the Buack Pxprerr of shops. Stripped of the outer skin 
they become Wuite PeppEr. Cultivated in both tropics. 

Euphorbia Alliance.—F's. 8 or diclinous. Mono- or achlamyd., 
rarely dichlamyd. Infl. various. Ova. free, 2—o0-celled. Disk devel- 
oped or 0. Fr. usually caps., 1-o-celled. Perisperm present, various. 
13. Lacistemacez. 14. Geissolomacee. 15. Penwaceze. 16. Eu- 
phorbiacez. ~ 

Ord. 13. Lacistemacee.—F's. 9 8 QJ or £. Perianth 4-parted, 
minute. Infl. spicate. Sta. 1. Ova. 1-celled. Drupe with 3-valved 
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endocarp, 3-seeded. Shrubs or Trees. Lvs. simple, alt., persistent. 
2 gen., both trop. Am. 1. Synzyganthéra. Fs. . Shrub. 2 species. 
2. Lacistema. Fls. 2 8 of. Trees or shrubs, few species. 

Ord. 14. Geissolomaceze.—Consisting of a single genus and 
species, Geissoloma margindta, a shrub with red monochlamydeous 
fis. surrounded by bracts; perianth-segments 4, stamens 8. Close to 
Penzacezx (which see). Mts. 8S. W. Af. 

Ord. 15. Penzaceze.—Fls. 8. Monochlamyd. Perianth col- 
ored, 4-lobed, isostémonous, accrescent. Ova. free, 4-celled, 4-valved. 
Boll 4-valved. Heath-like evergreen Shrubs, S. Af. 2 Tribes; types 
given: Tribe 1. Ov. 4 in each cell, 2 ascending, 2 pend. 1. Endo- 
nema. Tribe 2. Ov. 2 in each cell, erect. 1. Penaéa; 2. Sarco- 
colla squamésa (Penaéa Sarcocdlia) yields the resin Sarcocot of 
pharmacy. Fils. clustered in the axils of large colored bracts, which 
yield the resin. 

Ord. 16. Euphorbiacee.—Fls. diclinous, mono- rarely dichlamyd., 
orachlamyd. Infl. various. Ova. free, 3-l-co-celled. Fr. (boll) of 
8 cocci, rarely a berry. Perisperm present, fleshy. Emb. axillary. 
Large or small Trees, Undershrubs, or Herbs, of very various habits, 
ai milky acrid or watery juice. 280 known gen.; 2600 species. 11 

tribes : 
Tribe 1, Buxinez.—Fls. . Ovarian cells geminate-ovuled. In- 

volucre 0. <j tetrandrous. 5 gen. 1, Buxus, Box. Shrubs or 
small trees; lvs. evergreen. Fils. in axillary clusters, 1 9 at top of 
each cluster. Sev. spec., Eur., Asia. B. sempervirens, Common B., 
20°-80° high; wood valuable; dwarfed for gardens. B. baledrica, 
60°-80° high; lvs. larger, paler; wood coarser. Medit. Islands, Asia 
Minor. 2. Simmondsia (Brocchia) californica, evergreen bush; <j 
fils. clustered, 9 sol.; fr. size of an acorn, edible. Cal. 

Tribe 2,—Ovarian cells l-ovuled. Fils. involucrate ; involucre 2- 
sexual, flower-like.. Infl. cymose. j' fl. monandrous. Several gen. 

1. Euphorbia. Fis. described, Lesson XX. Very many species, 
various in appearance and habit, except as to the fls. 30 species are 
mere weeds in U. 8. E. corolldta, herb, 2°-8° high; involucre 
white. Fig. 146. Can., U. 8. E. margindta, © herb, 1°-8° high. 
Involucre white; lvs. white-margined. Western U.S. E. fiilgens, 
shrub, involucre bright red. Mex. E. spléndens, shrub, stems cov- 
ered with frightful prickles; bracts large, red, like 2 petals below the 
cup-like involucre. Mauritius. E. Saige aueangt Aes thorn- 
less shrub; lvs. next below the fis. bright red, showy. Mexico. E. 
Phosphorea, milky juice phosphorescent. Brazil. See Lesson 
XXXII. E. grdndidens, stem fleshy, leafless, like a tree-cactus. 8. 
Af. E. canariénsis, similar, small. Canaries. 

Tribe 3.—Like last, but ffl. polyandrous. Only genus Dalecham- 
pia. Stem twining or scrambling to a great height. Involucre 2- 
leaved, colored, showy. Tropics, both worlds. 

Tribe 4,—Ovarian cells 1-ovuled. Involucre 1-sexual. 16 sub- 
tribes, many gen. and spec. Types only given here. 

1, Hira erépitans (only species), SanD-Box TREE, Monxey’s Din- 
NER-BELL. 80°-40° high; lvs. resembling those of Poplar. Fils. 9 g. 
Boll many-celled, flattened vertically, grooved, as large as an orange, 
hard-shelled, exploding when ripe with a noise like a pistol-shot. 
Dried and emptied before ripening, it makes an elegant sand-box. 
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Trop. Am. 2. Stillingia sebifera, TALLOW TREE. 80°-40° high. 
Lys. entire, oblong. Sds. white, yielding a fine wax. China. Natu- 
ralized in S.C. S. ligustrina, shrub, N. C., S.. 3. Hippomane man- 
cinélla, MANCHINEEL. Tree 40°-50° high. Lys. shining green. Fls. 
§ spicate. Fr. a yellow berry; juice of any part of the tree or fr. 
eadly poisonous. W. Ind., Venezuela, Panama. 4. Codiaéum. 

Fls. £P, GQ polyandrous. Shrubs with beautifully painted leaves. 
Several species. C. pictum, Moluccas; used for hedges. 5. Jatropha. 
Fls. ££, monochlamyd., calyx white, showy. Infl. cymose. Boll 3- 
celled; covered with stings. J. sti#mulésa, BULL-NETTLE, TREAD- 
SOFTLY. 9| herb; lvs. large, palmate-lobed, with lacerated segments, 
spreading in a crown, in the centre a large showy cyme of white fis. 
andsome plant, but beset with stings. Sands, shores of Gulf of 

Mexico. 6. Manihot. Fils. .P, paniculate. Shrubs with fleshy 
tuberous roots. Many species, all American; two of which furnish 
the Manpioc or Cassava of commerce: M. utilissima, BITTER Cas- 
SAVA; rts. bitter, but made wholesome by preparation ; and M. Alpi, 
Sweet Cassava; rts. wholesome from the first. Trop. Am. 

Tribe 5.—Ovarian cells l-ovuled. 1. Ricinus. Fils. £2, mono- 
chlamyd., in panicled clusters, @ above. Sta. polyadelphous. Boll 
large, prickly, 3-seeded ; sds. bug-like. Lvs. large, 7-lobed. R. com- 
munis, CASTOR-OIL PLant, PAtMa Curistr. Tree, or herb, accord- 
ing to climate (see Lesson XV.) ; 15°-20° high, and perennial in trop. 
countries, annual in cold climates. Sds. furnish the castor-oil of phar- 
macy. Ova., Fig. 195, C; boll, Fig. 2038, A. 2 Acalypha, THREE- 
SEEDED Mercury. Fis. £2, spicate; ' above, or on a separate 
spike. 100 species, chiefly S. Am. Trees, shrubs, ‘herbs; lvs. nettle- 
like. A. ribra, the beautiful little Strrnawoop Trex of St. Helena, 
has lately become extinct; its sterile string-like spikes of red fis. 
were a foot long. Other and similar species in both worlds. A. 
virginica, A. carolinidna, Southern weeds. 8. Tragia. Fils. £, race- 
mose. Lys. serrate or lobed. 9 herbs or undershrubs, sometimes 
climbing. T. macrocérpa, urticcefdlia, wrens, are Southern weeds. 
4. Ceelebogyne, Vircin PLant. Described, Lesson XXV. C. ilici- 
folia. Fis. Q ', monochlamfd. Shrub resembling Holly. j fis. 
spicate, with 4 to 8 stamens. @ fis. in cymes. N. Holl. 4. Siphonia 
(Hévea). Fils. P, monochlamyd., panicled, 2 above. Lvs. ternate. 
Trees from 25°-100° high. 6 species, 8. Am. S. eldstica, French 
Guiana; S. brasiliénsis, S. litea, S. brevif dlia, the three last 100° high; 
milk is the Caoutchouc or Inpra RuBBER of commerce. Para, 
Amazon. 

Tribe 6.—Ovarian cells l-ovuled. 1. Croton. Fis. .P, 5-merous; oj 
dichlamyd., @ monochlamyd. Fr. 38-coccous. Many species, herbs or 
trees. C. Tigliwm, a tree; sds. yield Croron Orn. Ind. Arch. 

Tribe 7.—Ovarian cell 2-ovuled. calyx valvate. Bridélia. 
Tribe 8.—Ovarian cell 2-ovuled. calyx quincuncial. 1, Apordsa 

(Scépa). Fis. @. Monochlamyd., in catkins. 12 species, trees 
or bushes, Ind., Java. Apordsa (or Scépa, or Lepidostachys) Roz- 
birghii, Kokra TREE, wood valuable. 2, Phyllanthus (Xylophylla). 
Fls. ££, monochlamyd., clustered. Many species, herbs or trees, hot 
regions, both worlds. P, (Xylophylla) montana, latifolia, are curious 
from the leafless stems which are expanded into leafy shapes, with the 
fl. clusters on their margins. W. Ind. 
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Tribe 9.—Ovarian cell l-ovuled. {calyx valvate. Monotaxis. Fls. 
&, cymose, 9 in centre, dichlamyd.; g’ monochlamyd. Shrubs, heath- 
like. Australia. 

Tribe 10.—Ovarian cell l-ovuled. calyx quincuncial. Ricinocar- 
pus. Fils. , dichlamyd., sol., 8 species, similar in habit, all Austra- 
lian, Rosemary-like bushes. 

Tribe 11—Ovarian cell 2-ovuled. j' calyx quincuncial. Poran- 
théra. Fils. £P, 5-merous, dichlamyd., clustered, involucrate. Sta. 
quadrilocular, dehiscence porous. Heath-like shrubs, Australia. P. 
ericifolia, sta., Fig. 168, B. Allied genus: Oldfiéldia africdna, AFRI- 
cAN TEAK TREE; wood valuable. 
Ament Alliance.—Fls. 2 jor P, mono- or achlamyd. in catkins or 

cone-like hds. Ova. free, 1-2-celled. Perisperm 0 (except in Platanus). 
Trees or shrubs. 

17. Salicaceze. 18. Casuarinacee. 19. Myricacez. 20. Platana- 
cee. 21. Betulacez. 

Ord.17. Salicacez. Wu.Lows or Poptars.—Fls. 9 i, in cat- 
kins. Perianth 0 or reduced to a disk. Sta. 2-0. Ova. 1-celled, 
o-ovuled. Fr. caps. 2-valved; sds. comose. Trees, Shrubs, or creep- 
ing Undershrubs. Lvs. petioled, simple, entire or angular-toothed ; 
stipule scaly or foliaceous. 2 gen., nearly 300 species. Types only 
given here: 

1, Populus. Popiar. Catkin-scales jagged. Sta. 4-30. Trees of 
temperate climates, both worlds. Species near 150, all ornamental. 
A favorite in Roman gardens, where it was called Arbor pdopuli, the 
People’s Tree. P. balsamifera, Batsam P. 60°-80° high.  Lwvs. 
lobed, dentate ; buds resinous ; var. céndicans, BALM-oF-GILEAD. N., 
N.W. P. monilifera, Neckiace P., Corronwoop. 60°-80° high. 
Lvs. triangular-cordate ; sds. silky-cottony. Western Vt. to Ill. and 
La. P. anguldta (var. of last ?), larger; Penn. to Wis.,S. P. trémula, 
ASPEN, 60°-90° high. Lvs. round-ovate dentate. Eur. P. graéca, 
Greek Poptar (W. Eur.); and P. grandidentdta, 46° high, P. 
tremuloides, 40° high (Am. ASPENS), are probably varieties of P. 
trémula. P. dlba, ABELE Trex, 80°-90° high. Lvs. cordate, den- 
tate or lobed, snow-white, canescent beneath. Eur. P. fastigidta, 
LompBarpy P., 90°-130° high, branches fastigiate ; lvs. round-triangu- 
lar, pointed; probably a form of P. nigra, BLack P., 80°-100° high, 
branches spreading; both native to Eur., Asia Minor. 

2. Salix. WuitLow. Catkin-scales entire. Sta. 2-8-5-10. Trees 
or shrubs, temperate regions both worlds; loving moisture ; few species 
arctic. More than 150 species, chiefly in Old World. S. pentandra, 
Bay Wittow, 25° high, lvs. lanceolate, glossy, deep green, laurel- 
like; § catkins golden, fragrant. Gt. Brit. S. lacida, 15°-20° high, 
similar. Mid. States, N. Eng., Can, S. nigra, trunk black, 20° high. 
Can. to Fla. and Ark. S. fragilis, BrirTLe W., 60°-80° high. Gt. Brit. 
S. babylénica, BaByLon W., WEEPING W., 60°-80° high, hd. 70°-80° 
in diam., branches weeping. Cent. Asia, N. Af. S. cinérea, GRAY 
Sa.ow, 20°-80° high; S.cdprea, Goat SALLow, 20°-30° high ; wood 
made into charcoal. Eur. S. dlba, 60°-80° high; lvs. canescent be- 
neath. Eur., Asia. Var. vitellina, GOLDEN OsIER, has bright yellow 
branches, very handsome. S. vimindlis, OstER, Basker W. Eur. 
Twigs used in basket-making, as are those of many other species in Am. 
and Eur. Many dwarf species, both worlds: S. herbdcea, stems 1/—2/ 
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long. White Mts., N., Welsh mts , Scotch Highlands. S. sosmarini- 
folia, RosEMARY WILLow, 2°-3° high. Lvs. linear-lanceolate, silky- 
silvery, with few teeth or entire. Eur. Fig. 69, A. — 

Ord. 18. Casuarinacee. Brxrwoop TrEEs.—Fs. g or 2 gi’, 
achlamyd.; Qin catkins; Q in cone-like hds. of woody bracts. Fr. 
a winged caryopsis. Shrubs or Trees, with many branches ; branches 
slender, pend., jointed, striate, leafless, with scales for lvs. Resem- 
bling Equisétum. Wood hard, heavy, the color of raw beef; made 
into war-clubs by the Maoris. Only genus Casuarina ; several species. 
Australia, New Caledonia, Ind. Arch. 
_ Ord. 19. Myricacee. Wax-Myrrvzs.—Fis. £ or 2 ', achlamfd., 
in short, cone-like catkins. Fr. a nut, or a drupe, succulent or waxy, 
often edible. Fragrant Shrubs. 2 gen.; about 20 species. 

1. Comptonia. Fis. often . @ catkin globular, bur-like. Fr. a 
nut. C, asplenifdlia, only species, SWEET FeRN. 1°-2° high. Luvs. 

_linear-lanceolate, pinnatifid, fern-like, decid. Can. to Maryland and 
Wis. 2. Myrica. Usually 9 §. Fr. a drupe. Species about 20, 
temperate regions, both worlds. M. Gdle,SweetT Gare. 2°-4°. Lvs. 
cuneate-lanceolate, dark green, decid. Fig. 111 Wet shores of ponds, 
Can. to Car., W. to Wis. M. ceréfera, Wax-MyYrr vu, 8°-8° high. Lvs. 
evergreen, dry-looking, cuneate-oblong. Drupe crusted with white 
valuable wax ; used as candles. Sandy sea-shores, Nova Scotia to Fla., 
W..; also on Lake Erie. M. capénsis, finest of the species. Lvs. cor- 
date, dentate, evergreen; wax as in cerifera, but finer; used as candles 
by farmers; eaten as bread by Hottentots. 8. Af. 

Ord. 20. Platanacee. PLane Trees.—Fls. .P, achlamyd., in 
separate spherical hds. and intermixed with scales. Q hds. long- 
peduncled, persistent. Fr. a nut. Perisperm thin when present. 
Lofty trees with spreading branches, and large petioled palmate 
decid. lvs. Only genus Platanus. 5 or 6 species, closely resembling. 
Eur., Asia, N. Af., N. Am. P. orientdliz, ORIENTAL PLANE TREE. 
80° high. Lvs. 5-lobed. Levant. A favorite in all European gar- 
dens. P. occidentalis, AMERICAN PLANE TREE (miscalled Syca~ 
MORE). 40°-50° high. Lvs. 5-angled. Trunk large, often 12° in 
diam.; outer bark falling off annually. River-banks. Common, 
U.S. 

Ord. 21. Betulacee. Brrcnes.—Fls. P, in separate scaly catkins. 
@ achlamyd., G monochlamyd. Ova. 2-celled, 2-ovuled. Fr. a nut 
or samara, 1-celled, 1-seeded. Trees or Shrubs. Lvs. decid., simple, 
alt. 2 gen., more than 60 species. Forests of Eur. (abounding in 
Russ.), Asia, N. Am., Peru, Colombia, Antarctic regions. 1. Alnus, 
Axper. Anthers 2-celled. A. maritima, Sza-SipE ALDER. 20° high. 
Lvs. oblong, serrate. Del., Maryland. Also in Japan. A. glutinésa, 
Common ALDER. 50°-70° high. Lvs. ovate, serrate. Many fine 
varieties. Eur., Asia, N. Af. Wood valuable. The Rialto in Venice 
is built of it. 2. Bétula, Brrcw. Anthers 1-celled. B. dlba, Com- 
Mow Bircu, Wuite B. 60°-80° high. Lvs. deltoid-ovate, pointed, 
serrate. Bark white. Eur. Many fine varieties; one, populifolia, an 
Am. tree 15°-20° high. Penn. to Maine. P. papyrdcea, Parrer B. 

‘Lvs. similar; tree 60°-70° high; wood and bark valuable. N. Eng. 
to Can. and Wis. P. nigra, BLack B. Luvs. ovate, lobed. 30°-650° 
high. River-banks, Mass., S. to Fla. and W. B. lénta, Puiant B., 
CHERRY B. 60° high. Lvs. cordate-acuminate, serrate. Wood red, 
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valuable. N. Eng. to Ill.,S. B. pumila, Dwarr B. 2°-6° high. 
Lvs. long-petioled, obovate or orbic., serrate. Fig. 69, B. Mts., N. 
States to Hudson’s Bay. B.ndna, Tiny Bircy. 6/-3° high. Lvs. 
orbic., crenate. White Mts. to Hudson’s Bay; Scotland, Sweden, 
Lapland, Russia. 

Nettle Alliance.—Fls. diclinous (8 in Ulmacez), monochlamyd., 
rarely achlamyd., isostémonous. Ova. free, 1-celled (2-celled in Ul- 
macez). Ov. sol. Fr. usually an akaine or samara. Perisperm pres- 
ent or 0. 22. Urticacee. 

Ord. 22. Urticacee. Nurtius.—4 Sub-Orders: 
Sub-Order 1. Ulmacez.—Fls. 8 or 9 8 gi monochlamyd. ; 

fascicled or sol., racemed or panicled. Ova.1-2-celled. Fr. a samara 
or nut. Perisperm 0. Trees or Shrubs. Lvs. simple, serrate, penni- 
nerved, stipulate. 12 gen., temp. regions, N. hemisphere. 1. Planera 
Richérdi, Zi:kova TREE. 75°-80° high, 4° in diam. Fs. fragrant, 
sol. Wood valuable. Western Asia. P. aquatica. 30°-40° high. 
Fls. clustered. Swamps, N. C. to Ga. 2. Ulmus, Erm. Fils. 2, 
clustered. Fr. asamara. Wood valuable, used in ship-building, and 
from immemorial time made into troughs for conducting the water of 
salt-springs (Saxon Wych, salt-spring). The term Wych was once given 
to all Brit. elms.—Gen. and spec. not well discriminated. 2 types: 
A. U. campéstris, Fiztp E., Common E. 60°-80° high. Many vari- 
eties ; timber trees and ornamental trees. Medit. States, but natural- 
ized throughout Eur. U. americdna, WuiTE E. 50°-100° high. 
U.S. and Can. U. racemésa, fl. clusters racemed (N. Eng., W.), 
and U. alata, Wincep E., WHAnoo (Va. to Il.,8.), branches broadly 
corky-winged. B. U.montdéna, Wycn E.,Scotcu E. 60°-120° high, 
5°-17° in diam. N. Eur. Many varieties. U. fuélva, Rep E., Siip- 
PERY E. 20°-40° high; bark mucilaginous. Common, U. 8. 3. 
Celtis, Lorz Trez, Nettie Tree. Fr. a small black drupe, deli- 
ciously sweet, once thought to be the Lotus of the Lotophagi, which, 
however, belongs to Rhamnacer. C. australis, Lore Trex, Honry- 
BERRY. 380°-50° high. Medit. States. Wood valuable, made into 
flutes, whip-handles, etc. C. occidentalis, HACKBERRY. 40°-70° high. 
N. Eng., 8. and W. 

Sub-Ord. 2. Cannabinacez.—Fls. 2 ¢', monochlamyd.; § ra- 
cemed or panicled, Q strobiloid. Fr. an akaine (Hop) or caryopsis 
(Hemp). 2 monotypic genera. Herbs. Lvs. serrate. Temp. regions, 
‘Old World, cult. everywhere. 1, Humulus Lipulus (Lupus of Pliny), 
Hor. Rt. perenn. Stems ann., rough, twining high. Lvs. cordate. 
8-7-lobed. Sev. var. 2. Cannabis sativa, Hemp, Hisuursn. Erect, 
ann., 4°-20° high. Lvs. digitate, 5-7-lobed. Bark makes Hemp. 
Dried lvs. are HAsHuEsa; fresh lvs. yield the resin Cutrras; both 
smoked in pipes, and very intoxicating. Ind., Af. Several varieties. 

Sub-Ord. 8. Moracez.—Fls. 9 (or . Monochlamyd. (achla- 
myd. in Dorsténia). Fr. multiple, accrescent. Trees, Shrubs, or Herbs ; 
juice milky. 31 gen., 253 spec. 1, Broussonétia papyrifera, PAPER 
Mutzerry, 9 og’. Low, mulberry-like trees. China, Japan, S. Sea 
Islands. 2, Morus, Mulberry. Fis. usually £°; in separate spikes ; 
lvs. large, coarse, cordate, entire or lobed. Sev. spec. M. nigra, 
Biack M. 30°-40° high; fr. black, delicious. Levant. M.ribra, Rep 
M. 40°-80° high; fr. red, edible. U.S. M. dlba, Wuite M. Low 
tree, fr. white. Lvs. fed to silk-worms. Native of the province Seres, 
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China; whence the L. name sérica, silk. 8, Macltra aurantiaca, 
Osaau Oranaz, Bors p’Arc (Fr. Bow-wood; made into bows by In- 
dians). Spiny tree, 30°-60° high, resembling the orange tree, but lvs. 
decid. ; used for hedges. Fr. a multiple solid yellow globe, resembling 
an orange. Red and Ark. Rivers. Hardy. 4. Ficus, Fic. Erect or 
creeping trees. 160 spec., trop., Old World and S. Ocean. F. Carica, 
Common Fia. 10°-30° high. Fr. described, Lesson XX., Fig. 140.. 
F. indica, Banyan, Fig. 91. E. Ind. F. Sycomdrus, Sycamore of 
Bible; large tree, Levant. F. religidsa, PEEPDL tree, handsome, 
sacred to Vishnu; lvs. cordate, acuminate-tailed. Ind. This and F. 
indica furnish the Lacof commerce. F. eldstica furnishes Caoutchouc ; 
Cystoliths, Fig. 286. Ind. 5. Dorsténia. Herbs, 86spec., trop. Am. ; 
rhiz. medicinal. D. contrayérva, described, Lesson XX., Fig. 141. 

6. Artocarpus, BREAD-FRUIT. (P. Severalspec. Trees. A. incisa, 
tree of moderate size; fr. 1° in diam., cooked as bread. Fig. 213. S. 
Sea Islands. 7. Brosimum. £ or) Q. Large trees. B. Galacto- 
déndron (Galactodéndron wtilis), Cow Trex. 100° high, yields an 
excellent milk. Venezuéla. Fig. 238. 8. Antiaris toxicaria, Upas 
Tree. £ 9. Sol. Fr. a drupe. A very poisonous tree. Java. 
9. Cecropia. Fr. a spike of small fleshy drupes. 25 species, trees. 
S. Am., W. Ind. C. peltéta, TRumpEtT TREE; lvs. peltate ; branches 
hollow, made into flutes, trumpets, drums, by natives. 

Sub-Ord. 4, Urticee.—Fls. £, 9 3, 2 8 i, in loose or capitate 
cymes, rarely sol. Herbs, Undershrubs, or Shrubs. 36 gen., trop. or 
subtrop., both worlds. 1. Parietaria officindlis, P&LLITORY-OF-THE- 
WALL, herb, perenn., bushy, 18’ high, stems red; pollen exploded as 
in Pilea. Ovule, Fig. 180, A. 2. Boehméria, many species. B. 
nivea (RAMIE), China; shrub, with the tine fibre which makes Grass 
Cloth. 8. Pilea, 180 species, herbs or undershrubs, tropics, both 
worlds; insignificant except P. serpyllifolia, ARTILLERY PLantT, a 
small, graceful plant; ' fis. audibly exploding their pollen, which 
resembles smoke. 4. Urtica, NetrLe. Many species, cosmop. ; all 
with frightful stinging hairs; some yielding a fine fibre. 5. Laportea, 
shrubs or trees, beset with stings; both worlds. L. canadénsis, 20°-60° 
high, fibre valuable. U.S., Can. L. gigas, Giant NuETTLE; tree 
with a spiny trunk of immense buttresses 120° high, then branching 
into a spreading hd. Lvs. 1°-18° long. Young trees formidably. 
armed. Australia. 
Daphne Alliance.—Fls. usually 8; monochlamyd. Ova. free. 

(adh. in Hernandia). 1- rarely 2-celled. Ova. usually sol. Perisperm 
0, or scant. Lvs. exstip. 28. Protedcez. 24. Eleagnacez. 25. 
Thymeleacee. 26. Hernandiacee. 

Ord. 23. Proteacex. Prorras.—Fls. usually 8; 4-merous; 
honey-bearing; infl. compound, rarely sol. Shrubs, Trees, rarely 
Herbs. Lvs. very variable. South temperate regions. 46 gen., 600 
species. 2 Sections. Section 1. Fr. follicular, 1-2-valved, 1-a- 
seeded. Australia, Tasmania. 1, Banksia. 50 species, trees or 
shrubs; sds. winged. B. grdndis, 50° high. B. littordlis, 30° high. 
Branch, Fig. 165. B. coccinea, fis. deep red, in alarge hd. 2, Hakea. 
Fine genus. More than 100 species; trees, shrubs. Australia, Tas- 
mania. 8, Grevillea. Handsomest and largest genus. G. rébista, 
S1tk-Oax, 100° high, 8° in circumference. G. lithidophylla, smaller. 
Hairs, Fig. 106, 7. Section 2. Fr.an indehiscent nut or drupe. Austra- 
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lia, S. Af. 4, Protea. Fils. in hds, 6’-8/ in diam., often with showy 
colored silky bracts. Extensive genus. Trees or shrubs; chiefly S. 
African. 

Ord. 24. Eleagnacee. Oxzasters.—Fls. 8,9 o', 9 8 3; infl. 
compound or sol. Fr. berry-like, an akaine in the accrescent (edible) 
perianth. Trees or Shrubs, with silvery-scaly, simple, entire lvs. 4 
gen., 80 species. Northern hemisphere. 1. Elazagnus horténsis, 
OLuASTER, 20° high, Eur.; E. argéntea, similar, Western U.S. 2. 
Shephérdia canadénsis, Can.; S. argéntea with red berries, N., N. 
W., two low, pretty shrubs. 38. Hippophaé, Sea BuckTHorn, Sat- 
LowTHoRN. Fewgen. Trees or shrubs. Berries bright orange, edible. 
Eur., Asia. H. rhamnoides. Tree 20°-30° high, branches spiny- 
tipped. Eur. 4. Contieum. Bush, fruit unknown. W. Af. 

Ord. 25. Thymeleacee. DApunus.—Fls. 8 or Q 8 <j’, infl. sol. 
or compound, often handsome, fragrant. Fr. a nut, drupe, berry, or 
boll. Frees or Shrubs. Lvs. usually shining. 40 gen., 370 spec., 
cosmop. 2 Sub-Orders : 

Sub-Ord.1, Ova. 2-celled. Aquilaria Agdllocha, EAGLE-woop of | 
ancients, ALOES-woop of Scripture. Large tree, wood fragrant, burnt 
as incense. Asia. Sub-Ord. 2. Ova. 1-celled. 1. Daphne. Shrubs. 
Fls. clustered. Fr. a drupe. Many fine species. Tropics, both worlds. 
D. Mezéreum, Muziruon. Bush, fils. pink, appearing before lvs. Eur. 
Ov., Fig. 180, D. D. odéra, China. 2. Lagetta lintedria, LACEBARK 
Tree. Small tree. Liber fine, strong, lace-like. Jamaica. Fig. 230. 
8. Dirca palistris (only species), LEATHERWOOD. 2°-6° high, liber 
tough. U.S., Can. 

Ord. 26. Hernandiacee.—Fls. , in threes, 2 in centre; involu- 
_crate, panicled. Ova.adh. Fr. a large dry drupe, included in the 
hollow calyx-tube. Trees ; lvs. entire, cordate, peltate. Wood spongy, 
used for tinder. Only genus Hernandia, 4 species. E. and W. Ind., 
Guiana. H. sondra, JACK-IN-A-Box. Fruits (dry drupe in the large, 
hollow, closed calyx-tube) emitting, when the wind blows, a wild loud 
whistling sound, the terror of ignorant travellers. 

Laurel Alliance.—Characters of Daphne Alliance, but ova. always 
free. Sta. often quadrivalvular. Perisperm 0. Lvs. simple, entire, 
exstip. One Order: 

Ord. 27. Lauracez.—Trees, Shrubs, Undershrubs; sometimes 
climbing ; aromatic, sometimes fetid ; rarely parasitic, leafless twiners. 
Fr. fleshy ordry. 60 gen., 500 species. 8 Sub-Orders. Types only 
given: 

Sub-Ord. 1. Gyrocarpus.—Fls. 2 8 ce in dense panicles. Fr. 
nut-like, winged. Trees, trop. Am., E. Ind. Sub-Ord. 2. Cas- 
sytha, Doppzr-LaureL. Fils. 8, spicate. Leafless Dodder-like 
twiners; several spec.; tropics, both worlds, Australia. Fr. drupe- 
like, often edible. 

Sub-Ord. 3, True Laurels.—Fls. usually clustered. 1. Benzdin 
(Lindera), SprcesusH, Bensamin. Fils. 9 6; berries red. Aro- 
matic, decid. Shrubs; 12 species, N. Am., 8. Af. B. odortferum, 
6°-15° high, U. S., Can.; B. melissceefolia, 2°-3° high, S. States. 2. 
Latrus, Laurer. @ dior @ 8 <Q; berries black. Shrubby ever- 
green trees or shrubs. Lvs. lanceolate. Few species, many var. ; 
Medit. States, Asia. L. ndbilis, Nose (Ciassic) L., Bay. Shrubby 
tree, 15°-60° high. Medit. States. 3. Tetranthéra. Many species, 
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large trees or bushes, evergreen or decid. ; warm regions, chiefly in 
Old World. T. geniculata, Ponp Spice, lvs. decid., drupe red. 8°- 
15° high. Va.to Fla. 4, Sassafras. Fls. 9 gf. Lvs. decid., vari- 
able in form. S. officindle. Drupe blue on wu crimson fleshy stalk. 
Fragrant tree, 10°-20° high. U.S. and Can 5, Pérsea. Fis. 8 
Fr. a drupe. Evergreen trees. P. gratissima, AVOCADO, ALLIGATOR 
Pear. 20°-80° high; drupe large, edible. W. Ind., trop. Am. P. 
carolinénsis, Rep Bay, 30°-40° high. Drupe small, blue. Va. to 
Fla., swamps. 6. Camphora officindrum, Campnor Trex. Fis. 8. 
Drupe small. Lvs. ribbed. Wood and lvs. yield Camphor. China, 
Japan. 7. Cinnamdmum. Trees, Several species. Asia, E Ind. 
Fis. 8. Drupe small, in a cup-like calyx. Lvs. ribbed. C. zeyldni- 
an ae is the CINNAMON of commerce. Ceylon. Branch, lvs., fis., 

ig. 170. 
Goosefoot Alliance.—Fls. usually 8 ; monochlamyd., rarely ach- 

lamyd. Ova. free (adh. in Cynocrambacez), 1- rarely oo-carpelled. 
Ov. sol. (2 or more in some Amaranthacee and Paronychiacee). Emb. 
-eoiled or curved. 28. Cynocrambacez. 29. Chenopodiacee. 30. 
Amaranthacee. 31. Polygonacez. 32. Phytolaccacez. 38. Nyc- 

taginacez. 
Ord. 28. Cynocrambacex.—Fls. .P, monochlamyd.; perianth 2- 

leaved. Ova. adh. Fr. u drupe. Only genus and species, Thely- 
gonum Cynocrémbe. Smooth succulent herb; lvs. oval; used as a 
pot-herb. Medit. regions. i 

Ord. 29. Chenopodiaceze. Goosrroots.—Fls. 8 or diclinous, 
8-4-5-merous, sol. or clustered. Fr. a utricle, caryopsis, or berry ; 
always included in the dry or fleshy perianth. Herbs, rarely frutes- 
cent; sometimes climbing. Lvs. simple, sometimes fleshy; entire, . 
dentate, sinuate, or cut. 78 gen., 530 spec. ; temp. and trop. regions. 
1. Boussingailtia bdaselloides, miscalled MADEIRA PLant. Elegant 
succulent twining herb; rts. tuberous; lvs. cordate; fis. small, white, 
fragrant, in long racemes, Andes. 2. Salicornia herbdcea, GLass- 
wort. Low, jointed, branching, leafless, fleshy herbs; fls. sunk in 
fleshy spikes. Sea-coasts, N. hemisphere ; and 3. Salsola, sev. spec., 
herbs; yield Sopa. 4. Spinacia, Srrnacu. Sev. var., pot-herhs ; 
W. Asia. 5. Blitum capitdtwm, STRAWBERRY BuiTE, herb; fis. capi- 

tate, perianths accrescent, red; hds. like strawberries. Eur. Fig. 120. 

6. Chenopddium, Goosgroot. Many species, both worlds. C. album, 
Lams’s QUARTERS, pot-herb. C. quinoa, sds. edible; Peru, Chili. 
7. Béta vulgaris, Bert, @) herb; rt. fleshy, edible. Sev. var. 8. 

Eur. Cells, Fig. 215, B; raphides, Fig. 235, B. a 
Ord. 30. Amaranthacee. AMARANTHS.—Resembling Chenopo- 

didcew ; but fls. with sometimes monadelphous stamens; persistent 
bracts often bright-colored; and fr. with circumscissile dehiscence. 46 

gen.; about 500 spec. ; nearly all useless weeds. Types: 1. Froelichia 
floridana. ©. Arachnoid herb, 1°-2° high, fls. spicate, lvs. lanceo- 

late. Ill. to Gulf of Mex. 2. Gomphréna. Undershrubs or herbs. 
90 spec., S. Am., few in Asia, Australia. G. gloddsa, GLoBE AMA- 
RANTH. @_ Fis. in round, small hds., crimson, pink, white. Ind. 
3. Achyranthes. 80 spec. Trees or shrubs, sometimes climbing ; 
tropics, Old World. A. Verschafféltii, A. Lindeni, foliage-plants, 
with carmine and crimson foliage. 4, Amaranthus, AMARANTH. 

erbs. A. cauddtus, LOVE-LIES-BLEEDING; lvs. bright green, spikes 
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of fls. red, in a long drooping panicle. Ind. Fig. 121. A. specidsa, 
PRINnCcE’s FEATHER, lvs. purple, fl. spikes erect, crimson. A. tricolor, 
JosEPH’s Coat, lvs. brilliantly variegated with red, yellow, purple. 
China. 5, Celosia cristdta, Cocx’s-comB. ©. Infl. anomalous, 
crested, bright red, rose, yellow, or white. Ind. 

Ord. 31. Polygonaceez. BuckwHeaTs.—Fls. 8 or diclinous, mono- 
chlamyd. Infl. sol. or compound. Perianth usually,colored, disk 
lining its base. Sta. 1-15. Ova. sol., of 2-4-carpels. Fr. a 3-angled 
akaine or caryopsis in the accrescent and sometimes fleshy calyx. 
Herbs, rarely Shrubs, erect or twining, rarely leafless, stemless. Stem 
jointed, tumid; lvs. alt. simple, usually ochreate. 38 gen., nearly 
400 spec., temp, regions, cosmop. 

1. Antigonon leptopus. Fils. 8. Perianth-segments 5, petaline, 
colored; 3 outer large. Handsome, sub-shrubby, twining high; lvs. 
broadly cordate ; fis. large, rose-color, in large showy racemes. Mexico. 
2. Polygonum. Fis. pink or white, spiked or racemed. Many species. 
Herbs or undershrubs, including the SMARTWEEDS (juice acrid), KNnort- 
GRASSES, and CLIMBING BuckwueEats. Fig. 3. .8. Triplaris. Fis. 
2 8 Qo. Trees or shrubs. 8. Am. T. Schomburgkiana, tree; inter- 
nodes hollow, occupied by venomous ants. Guiana. 4. Fagopyrum 
esculéntum, BUCKWHEAT. © herb. Fls. 8, white, panicled, fragrant. 
Sds. farinaceous. Asia. 5. Rumex, Dock, Sorrev. Herbs or under- 
shrubs. Many species, both worlds. Common. Foliage acid. R. 
Acetosélla. Fr., vert. sec., Fig. 189, A; raphides, Fig. 235 A. 6. 
Rhéum, RuvuBarRB. Sev. spec. Cent. Asia. Perennial, rhiz. large, 
often bitter, medicinal; lvs. acid. R. médile. Lys. rad., large. Inf. 
5° high, cone-like, of large straw-colored imb. bracts edged with pink. 
7. Eridgonum. Resembles Buckwheat, but lvs. exochreate, fls. invo- 
lucrate. U.5., 5S. and W. 

Ord. 32. Phytolaccacez. PokEBErrizs.—Fls. 8, rarely 2 ’; 
mono- or dichlamyd., 4-5 merous. Infl. comp. Ova. of 1 carpel, or 
cocarpels whorled. Fr. a berry, utricle, coccus, or samara. Herbs, 
Undershrubs, or Trees. Lvs. simple, entire. 20 gen., 80 species. 
Warm regions, Am., Asia, Af. 1. Phytolacca. Fr. many-carpelled, 
berry-like. 10 species. P. decdndra, ComMon PoKEBERRY. Branch- 
ing herb, 8°-12° high. Berries dark purple, racemed. 2. Rivina. 
10 spec., trop. Am. Undershrubs, fis. racemed. R. humilis, small; 
with lovely racemes of small scarlet berries. Texas to Brazil, W. Ind. 
8. Pirctinia dioica, BuLLA-SomBRA. Fils. Q (J. Tree, stem enor- 
mously swollen at base, hd. spreading. La Plata. 

Ord. 38. Nyctaginacee. PreTTy-By-NicuTs.—Fls. 8, rarely 
diclinous ;* monochlamyd.; usually involucrate. Perianth petaloid, 
tubular, colored. Ova. 1-carpelled, 1-celled. Fr. an akaine, included 
in the accrescent woody perianth-tube. Trees, Shrubs, Herbs, knotty, 
often spiny. 20 gen., 100 spec.; warm regions, both worlds. 1. 
Neéa. Fils. exinvolucrate, panicled. Trees and shrubs, trop. Am. 
2. Bougainvillea. Fls. small, in threes, concealed bv large showy 
bracts, in splendid massy panicles. Sev. spec.,8. Am. B. spectadilis, 
climbing shrub or small tree; bracts rose-color. 8. Abronia, 9| herbs. 
Perianth salver-shaped, flower-like, small, bracts small. Fls. umbelled, 
fragrant. A. umbelldta, day-blooming, fis. purple, Cal. A. fragrans, 
vespertine, Rocky Mts. 4. Oxybaphus. 9| herbs. Fils. small, rose- 
purple, few together, surrounded by an accrescent salver-shaped invo- 
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luere. Sev. spec., W. 0. dllidus, N. Car.,S. 5. Mirabilis. Mar- 
VEL-OF-PERU, BELLE-DE-NUIT, PRETTY-BY-NIGHT, FoUR-0’CLOCK. 
Q| herbs, rts. fleshy. Perianth large, flower-like, funnel-shaped. Fis. 
fragrant, sol. or few, in a green calyx-like involucre. Several spec. 
Trop. Am. M. Jaldpa, fl. 2/ long, red, yellow, white, or varieg. Fr., 
Fig. 189, B. W.Ind. M. longiflora, fl. 6’ long, border white, spread- 
ing. M. Wrightiana, 4/ long, border white, rose-tinged. Texas, Mex. 

Division II.—Monopétale. 2 Subdivisions ze ae en 

Flowers usually dichlamydeous. Petals usually connate. 

Subdivision IL—Ovary usually free. 2 Sections. { - Eile Haire 

Section I.—Flowers irregular, rarely regular. 
Mint Alliance.—Fls. 8. Calyx and corolla tubular, 5-4-me- 

rous; usually tubular; 2-labiate, lips 2- and 3-fid; rarely reg. (in 
some Verbenacee).. Sta. 4, didynamous, or 2, rarely 5 (in some Ver- 
bendcee). Ova. free, 4-2-1-celled. Fr. dry or fleshy. Perisperm 
present or 0. Lys. exstip., often opp. Herbs, Shrubs, Trees; often 
fragrant. 84, Labiate. 35. Verbenacez. 

Ord. 34. Labiate. Lirpprp Ftowrrs. Muints.—Fls. always ir- 
reg. Ova. 2-carpelled, stylé gynobasic. Fr. 4 nuts in the persistent 
often accrescent and showy calyx. Herbs or Undershrubs, usually aro- 
matic. Stems square; lvs. opp. 100 gen., 2500 spec.; temp. regions, 
both worlds. 7 Tribes, distinctions in akaines and sta. Types given: 

Tribe 1. Tetcrium, GeRMANDER.—Herbs and shrubs. 100 
spec., chiefly in Old World. T. Scorodéinia, Woop Saee; taste and 
smell of Hops. Eur. Fig. 160. T. canadénse, 9| herb, 1°-8° high, 
fis. purple. U. S., Can. Tribe 2. Prostanthéra, anth. spurred. 
Shrubs with powerful odor. Australia. P. lasidnthos, fis. hairy. 
Tribe 3. Akaines fleshy. Prasium mdjus, only spec. Evergreen 
shrub. Eur., N. Af. Tribe 4. 1. Molucélla laévis, Motucca Baim, 
SHELL-FLowER. ©. Low, smooth; calyx shell-like, 1’ long; fis. 
small, yellow, racemed. Levant. 2, Lamium. ©, 9} herbs. Sev. 
spec., Old World. Fls. often handsome, white, purple, or spotted. L. 
amplexicaile, DEAD NETTLE, weed; fis. purple; autumnal ones cleis- 
togamous, Fig. 183. 3. Marribium, Hoarnounp. Bitter herbs. 
Sev. spec. S. Eur., W. Asia. M. vulgdre, Common H. Stem and 
rugose lvs. hoary (frosted with white hairs), fls. white. Tribe 5. 1. 
Cedronélla. 9| herbs or shrubs, fragrant. Sev. spec., both worlds. 
C. mexicana, fis. large, pink. New Mex. 2 Népeta. ‘9 herbs. 
Many spec. Eur., Asia. N. Cutéria, Catnip, 1°-8° high, soft, downy ; 
lvs. cordate, crenate; fils. white. N. Glechéma, GRounD Ivy, GILL; 
creeping, spreading ; lvs. smooth, reniform, crenate, petioled ; fls. light 
blue. Run wild in U. S. Tribe 6. Sta. 2. Anth. lobes sol. or 
separated by a long connective. 1. Monarda. 9| herbs. Fis. in 
glomerules; calyx and bracts brightly colored. Sev. Am. spec. M. 
didyma, fis. crimson, 15’’ long, fragrant. Swamps, Can. to Ga. 2. 
Rosmarinus officinalis, RosmmMary. Evergreen shrub, lvs. hoary 
beneath, fragrant; fis. pale blue. S. Eur., Asia Minor. 3. Salvia, 
Sacz. Undershrubs, herbs. Fine genus; species numerous, both 
worlds; all pretty; many ornamental in fl. and If. S. spléndens, 
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Brazil, S. filgens, Mex., have — fis. 2’ long. S. argéntea, lvs. 
silvery white, fis. white. ’ Spain. S. officindlis, GarpEN S. Lyvs..me- 
dicinal; fis. blue. Eur. Fis. with bee, Fig. 187; hairs, Fig. 106, 10; 
sta., Fig. 168, D. Tribe 7. Sta. 4-2. 1. Hyssépus officinalis, Hys- 
sop, Q| herb. S. Eur. 2. Thymus, THYME. 40 spec.,9| herbs. Eur. 
Asia, N. Af. T. Serpyllum, WiLp T.; creeping, turfy. T. vulgére, 
GARDEN T. 8. Hedeoma pulegioides, AMERICAN PENNYKOYAL. ©, 
low, fls. blue. Can., U.S. 4 Calamintha. 9] herbs, many spec., 
both worlds. C. coccinea, fis. scarlet. Fla., Ala. 5. Melissa. 9} 
herbs, N. Hemisphere; fils. honey-bearing. M. officindlis, BALM; fis. 
white. Eur. 6, Saturéia horténsis, SUMMER Savory, ©; fis. pur- 
ple; S. montdna, WinTER S., dwarf, suffrutescent evergreen ; fis. pale 
purple. 8. Eur. 7. Origanum, sev. spec.; herbs, shrubs; fls. with 
showy colored bracts. S. Eur., Ind. O. Mayorana, MARJORAM; oC. 
Dictamnus, Ditrany; both herbs. 8 Méntha, Minr. 9 herbs. 
Corolla 4-lobed, purplish white. Sev. spec., both worlds. M. pulé- 
gium, PuenNYRoYAL, Eur. M. viridus, SPEARMINT ; M. piperita, Pur- 
PERMINT; M. citrdta, Bercamor. All in wet places; Eur.; run 
wildin U.S. 9. Pogostémon, Patchotily, 9| herb; yields the perfume 
Patchouli. E.Ind. Tribe 8. 1. Lavandula, LAvENDER, fragrant 
undershrubs ; Old World. L. véra, Common L., lvs. linear, grayish ; 
fils. blue. §. Eur. 2. Coleus, herbs or shrubs. Asia, Af. C. Bla- 
mei, herb, foliage variegated. E. Ind. 8. Ocimum, herbs, small 
shrubs; many species, trop. Asia, Af.,Am. O. basilicum, SWEET 
Basit. ©), fragrant; fis. bluish white. Ind. 

Ord. 35. Verbenacez. VeERBENAS.—Characters of Labiate, but. 
style terminal; fr. sometimes baccate; ‘fls. sometimes reg.; sta. some- 
times 5. Herbs, Shrubs, Trees. About 56 gen., 700 spec., both 
worlds, chiefly in S. Hemisphere. 2 Sub-Orders. Types given: 

Sub-Ord. 1. Myoporaceez.—l. Phryma leptostdchya, Lop-SrEp, 
only spec. 9] herb, 2°-3° high ; fls. purple, small; fr.an akaine. Can., 
U.S. 2 Selago, 70 spec., herbs or undershrubs. Fr. 2 1-seeded 
akaines. Cape of Good Hope. 8. Globularia, 4spec., shrubs, herbs. 
Fr. a caryopsis. 8. W. Eur. 4. Bontia, monotypic. Small ever- 
green olive-like tree. Fr. baccate, 8-seeded. Antilles. Sub-Ord. 2. 
Verbenacee. 4 Tribes. Tribe 1. Heath-like shrubs, 8. Af. Fr. a 
2-celled dehisc. boll or a utricle. Stilbe, 4 spec. Cape Colony. 
Tribe 2, Small evergreen trees. Ova. 2-celled, ov. twin. Fr. inde- 
hise. Emb. germinating in pericarp. Only gen., Avicénna, WHITE 
MANGROVE, sev. ole Tidal estuaries, tropics, oth worlds. A. tomen- 
tosa, trop. Am. A. officinalis, N. Zealand. Tribe 3. Infl. def. 1. 
Vitex. Shrubs or small trees, fragrant, many spec., tropics, both 
worlds. Fr. a drupe. V. Agnus-Castus, CuasTE TREE, SaGE T. 
8°-15° high, lvs. digitate, lfts. entire. Fig. 126. S. Eur. V. incisa, 
smaller, Ifts. incised. China. 2. Clerodéndron. Shrubs or trees; 
sometimes climbing. Lvs. simple, fils. showy, fragrant. 80 spec., 
trop. Asia, Af., Am. 3. Callicarpa. Shrubs. Fr. a 4-seeded, small 
drupe. Sev. spec. Trop. Asia, Af, Am. C. americdna, FRENCH 
MuLBerry. Lvs. mulberry-like ; drupes showy purple. 5S. States. 
4. Tectona. TzaKx Trex. Enormous trees, wood valuable; fis. reg., 
panicled ; sta. 5-6. 2 spec. EH. Ind. and Islands. Tribe 4. Inf. 
indef. 1, Petraéa. Twining shrubs or small trees. Fls. showy. 138 
spec., trop. Am. 2. Lantana. Shrubs, rarely herbs; 50 spec. ; trop. 

5 
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Am. Fils. small, in hds. Drupe Q-seeded. 8. Aloysia citriodéra, 
Lemon VERBENA; boll 2-seeded. Small fragrant shrub, Chili. 4 
Verbéna. Fr. splitting into 4 akaines. Herbs or shrubs. V. offici- 
nalis, VERVAIN; herb, held sacred by the ancients, especially Druids. 
Kur. V. Aublétia, fis. purple, Ill. to Car., S.; and V. chamedrifolia, 
fis. scarlet, 5, Am., are the originals of most garden Verbenas. 

Foxglove Alliance.—Characters of Mint Alliance, but plants not 
fragrant; ovules o; fr. frequently a boll. 86. Acanthacee. 87, 
Bignoniacee. 88. Gesneracee (ova. sometimes adh.). 39. Co- 
lumelliacee. 40. Orobanchiacez. 41. Lentibulariacez. 42. 
Scrophulariacee. % 

Ord. 36. Acanthacez.—Anther-cells often sepa. and superimposed. 
Fr. a boll. Sds. supported by hooks (or a papilla) arising from pla- 
centa. Perisperm 0. Herbs, rarely Shrubs. 155 gen., 1100 spec., for 
the most part weeds, a few beautiful. Chiefly trop., both worlds. . 
Sub-Ord.1. Sds. on hooks. A. Sta. 2. 1. Dianthéra, WaTerR-WIL- 
Low. Lys. long, fis. usually reddish, spiked. Many spec., herbs or 
shrubs; weeds. U.S., trop. Am. 2. Libénia fluribiinda, only spec., 
similar, smaller; fis. scarlet, yellow-tipped. “Brazil. 3. Justicia, 
herbs or shrubs; fls. showy, red. Ind., 8. Af. 4. Gymnostachyum 
(Fittonia), dwarf plants; lvs. with colored veins. G. zeyldnicum, 
Ceylon. G. Verschafféltii, Para. B. Sta. 4, anth. 1-celled. 5, Acan- 
thus, elegant foliage-plants of S. Eur.; Ivs. large, sinuate-pinnatifid. 
A. méllis, lvs. nearly smooth. A. spindsus, CLASSICAL A., lvs. spiny. 
Lesson XXVII., Fig. 128. Sub-Ord. 2. Seeds hooked or papillate. 
Sta. 4, 2-celled. 1. Ruéllia. Pilose herbs, fis. blue or purple. Many. 
fine spec., U. S., Asia, Australia. R. formésa, hairs, Fig. 106, 8. 
R. strépens, fis. blue, Penn., W. and 8. Sub-Ord. 3. Sds. papillate. 
Calyx reduced to aring. Sta. 4, 2-celled. 1. Thunbergia, climbing 
herbs; fis. showy ; boll beaked. 

Ord. 37, Bignoniaceze.—Characters of last; but 5th sta. sterile 
or 0. Trees and Shrubs (often climbing), rarely Herbs. Fis. large, 
showy, often trumpet-shaped. Fr. a boll, berry, or drupe. 70 gen., 

520 spec., trop., both worlds, chiefly in Old World 3 Sub-Orders. 
Sub-Ord.1. Herbs. Sds. wingless. Placentation parietal. 1. Mar- 
tynia, Unicorn, Devit’s Craws. Fils. showy, fragrant, racemed ; 
boll with 2 long curving horns. M. proboscidea, S. and Western 
U. 8. M. fragrans, Mex. 2 Uncaria procimbens, only spec. 
GrarpLe-PLant. Prostrate. Boll covered with strong branched 
sharp hooks. S. Af. 8, Sésamum indicum, sds. oily, edible. Ind. 
-Sub-Ord. 2. Small trees. Fr. woody, indehise. Both worlds. 1. 
Crescéntia, CaLapasH T. Fis. large, adventitious. Fr. (pepo) 
large and horny, almost indestructible. C. Cujéte, 30° high ; lvs. 

simple in 5s. Gourds 1° in diam., made into various useful ves- 

sels. Fig. 209. W.Ind., trop. Am. C. aldta, Hony Cross T., 30° 
high; lvs. in 38s; 2 outer simple, sessile; central one ternate at apex 

of an alate petiole, imitating a cross. Gourds small, made into drink- 

ing-cups. ex. 2. Parmentiéra, CanpLe T. Fis. of last. Lvs. 
simple or trifaliate. Pepo long, slender, fleshy, imitating a yellow 
wax candle; edible. 2spec.: P. ceréfera, candles 4° long; Panama; 
P. edilis, candles shorter, sweeter; Mex. 
Sub-Ord. 8. Bignoniaceze.—Trees, shrubs, often climbing or creep- 

ing, rarely herbs. Fs. usually large, usually trumpet-shaped ; always 
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showy. Boll usually 2-valved; usually long and slender; sds. winged. 
Lys. usually compound, rachis often terminating in tendrils. 46 gen., 
452 spec.; tropics, both worlds; chiefly in Old World. 4 Tribes: 
Tribe 1. Only gen. Eccremocarpus (Calampelis). Stem shrubby, 
branches long, succulent, climbing by lf.-tendrils. E. longiflorus, lvs. 
8-pinnate; calyx red, corolla-tube yellow, border green; E. scdber, 
lvs. 2-ternate, fis. orange-yellow, Chili. Tribe 2. Erect small herbs; 
fils. racemed. 1. Amphicome Emodi, fls. pink, sds. comose; lvs. pin- 
nate. N. W. Ind. 2. Incarvillea, monotypic, fls. scarlet; lvs. pin- 
natisect. China. Tribe 3. Trees, rarely shrubs or herbs. Fils. usually 
in large panicles. Lys. large, cordate; fls. white, mottled with colors. 
1. Catalpa, Inpian Bran. Trees 80°-50° high; boll long, slender. 
4 or5 spec. N.Am., W. Ind., Japan, China. C. bignonioides, South- 
ern U. S. 2. Pandorea. Shrubs, only twiners in the Order; lvs. 
pinnate. 8 spec., Australia. P. jasminoides, fls. white, throat pink. 
3. Tecomaria. Erect shrubs; lvs. pinnate, pinne serrate; fs. orange- 
yellow. 6spec.,8. Am. T. capénsis (specific name given under the 
supposition that the shrub came from 8. Af.) is the best known 4. 
Stereospérmum. Trees; lvs. pinnate; fls. white, very fragrant. 12 
spec., trop. Af., Asia. 5. Spathddea. Tall trees; lvs. pinnate; fis. 
orange or purple. Several spec., trop. Af., Asia. 6. Jacaranda. 
Trees; lvs. 2-pinnate; fls. blue; numerous spec., trop. Am. 7. Zey- 
héria montana, only spec. ; large, stately tree; lvs. digitate, fls. gold- 
color. Brazil. 8. Técoma. Tall trees; lvs. digitate; fis. golden- 
yellow, purple, pink, or white. Wood (called Rosie, from fddur, 
oak) almost indestructible. 50 spec., trop. Am. 

Tribe 4. Eubignoniez.—True Bignonias. High-climbing or high- 
creeping shrubs, or tall, slender trees; fis. large, trumpet-shaped, some- 
times ill-scented. 1. Calosanthus, monotypic. Very tall, slender 
tree; lvs. 2-pinnate; fis. white, fetid. Ind. 2 Campsis. High- 
creeping, rooting, like ivy; lvs. pinnate; fls. large, scarlet or pink. 6 
spec., N. Am., E. Ind., Japan, China. C. rddicans, TRUMPET- 
CREEPER; creeping up trees, walls, etc., to height of 80°; fis. scarlet. 
Penn. to IL, 8. and 8. W. C. grandiflora, not so tall. China. 3. 
Campsidium chilénse, only spec. ; lvs. pinnate, fern-like; stem slen- 
der, climbing (not rooting) to height of 40°; fis. orange-yellow. Chili. 
4. Adenocalymna. Lvs. binate, tendrilled; fils. orange or pink. 
Stem rope-like, branching, climbing the tallest trees; several spec. 
Brazil. 5. Arrabidaéa, similar; fls. much smaller, but in handsome 
panicles; 20 spec., chiefly in Brazil. 6. Bignonia, similar, but fis. 
largest and finest of all, of various colors. Many spec.; lvs. of some 
yielding colored pigments; all trop. Am. B. capreoldta, Cross-STEM ; 
lvs. evergreen; fis. orange-red; wood in the form of a cross (Lesson 
XXXII.) 5S. Va.,S. and W. to Mex. B. picta,S. Am. Fig. 70. 

Ord. 38. Gesneraceze.—Characters of Bignonidcee; but sta. 
sometimes 5, fertile, ova. 1-celled, sometimes adh., and sds. wingless. 
Anthers often cohering. Fr. a boll or berry. Herbs or Undershrubs, 
often with tuberous rhizomes. Lvs. simple. 80 gen., 300 spec., 
chiefly tropical; both worlds, chiefly in New World. 3 Tribes: 

Tribe 1. 1. Ramondia pyrendica, monotypic. Stemless 9] herb; 
lvs. rad.; corol. nearly reg., limb rotate, sta. 5, fertile. Fis. purple, 
few, on a scape. Pyrenees, Piedmontese Alps. 2. AZschynanthus. 
Splendid epiphytes ; stem pendent, lvs. fleshy, fis. (irreg., sta. didyna- 
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mous) large, scarlet or orange. Several spec., Jawa, Borneo. Tribe 2, 
1. Columnea. Erect or climbing; Ivs. fleshy; fls. scarlet. C. sedn- 
dens, SyRup-SreM; fis. honey-bearing; trop. Am. Tribe 8. Ova. 
adh.; fr. a bolL 1. Achiménes: fleshy-stemmed erect herbs; fis. 
large, showy; pedicels (and base of stem) tuber-bearing. Many spec. ; 
Mex., Cent. Am., Jamaica. 2. Negélia. Herbs, from scaly rhizomes. 
Lvs. large, velvety, richly tinted; fls. large, showy. Several spec., 
8. Am. N. Zebrina, 9|, best known. 8.Gesnéra. Herbs from tubers; 
lvs. and fls. handsome. G. discolor, best known. S. Am. 4. Glox- 
inia, similar, without.tubers. Many fine spec.; may be propagated 
trom the lvs. S. A. 

Ord. 39. Columelliacez.—Like last; with ova, adh., 2-celled ; sta. 
2, epipetalous; anthers sinuous, connivent at top; corol. rotate, 
nearly reg. Only gen., Columéllia, several species ; evergreen Shrubs 
or Trees; lvs. opp., entire or serrate; fis. small, yellow. Mex., Peru. 

Ord. 40. Orobanchiacez.—Characters of Gesneracex. Corol. ir- 
reg. ; sta. 4, didynamous ; ova. free, 1-2-celled. Fr. a boll enclosed 
in the marcescent corol. Small Herbs, root-parasitic, leafless, scaly, 
never green. 12 gen., 100 spec., N. Am., S. Eur., Asia, S. Af. 1. 
Orobanche, BroomraPE; on rts. of Broom and other leguminous 
plants. O. mdjor, 18’ high, russet; O. r&bra, red; Fig. 159. Eur. 
2. Epiphégus virginiana, 1° high, purplish; Conépholis americana, 
yellowish, 5’-6’ high; both on rts. of forest trees, N. Am. 

Ord. 41. Lentibulariaceze.—Characters of Alliance. Corol. often 
spurred. Sta. 2, anth. 1-celled; boll 2-valved; fls. showy. Small 
aquatic or marsh Herbs; lvs. finely dissected or entire. 4 gen., 180 
spec. ; chiefly trop., both worlds. 1. Pinguicula, Burrerwort. Lys. 
entire, greasy tothe touch. Many spec. P. vulgaris, fis. sol., purple. Cold 
bogs, Eur., U.S. Fig. 88 2. Utricularia, BLappERWoRr. Aquatic, 
usually floating; Ivs. finely dissected, submerged ; fls. yellow, above 
water. Many handsome spec.; U. vulgaris, common; slow or still 
waters. 

Ord. 42. Scrophulariaceze.—Characters of Bignoniadcee, but peri- 
sperm present. Fls. showy ; sometimes spurred and personate. Herbs, 
Shrubs, rarely small Trees; 180 gen., 1800 spec., cosmop. 8 Sub- 
Orders, distinctions slight. Only well-known types given. Sub-Ord. 
1, Castilléja, Parinrep Cur. Herbs; fls. small, bracts large, colored. 
40 spec. C. coccinea, 8’-12’ high; bracts scarlet. Can., U.S. 2 
Gerardia. Herbs © @ 2], mare or less root-parasitical; fis. purple 
or yellow. 12 spec.; N. and S. Am.; handsome. 8. Veronica, 
SPEEDWELL. Fils. blue or white; herbs, undershrubs; cosmop., 
many spec.; many ornamen'.’ -V. spredta, OI, tall, fls. blue. Hur. 
4, Digitalis purpurea, Foxctove. I, fis. large, purple. Eur. 
Boll, Fig. 208, C. Sub-Ord. 2, 1. Mimulus, Monkry-FLower. 
9}, fls. showy, of various colors. Sev. fine spec. in U. 8. 2 Rus- 
sélia juncea, grass-like, drooping stems; lvs. small, scale-like; fis. 
scarlet. Mex. 8. Scrophularia; herbs, undershrubs; 100 spec., alt 
weeds; Old World. SS. noddsa, 9], 8°-4° high, fils. small, lurid, 
fetid. U.§., adv. from Eur. 4, Paulownia imperidlis, only spec. 
Handsome tree, resembling Catalpa, but pods nearly globose, small. 
Japan. 5. Maurandia. Erect or climbing. herbs, with twining peti- 
oles and peduncles. 5 spec. 2 erect, Cal.; 8 climbing, with fine fis., 
Mex. 6. Antirrhinum, SNnap-pragon; herbs, undershrubs; fis. 
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showy. 14spec., Medit. region; a few in Cal. A. mdjus, 1°-8° high, 
fils. variegated. Eur. Fig. 161. 7% Linaria, Toap-riax. Herbs, 
often trailing; fls. personate, purple, yellow, showy. Lvs. usually 
linear. Sev. spec., Eur. L. Cymbaldria, miscalled KENILWorTH 
Ivy; lvs. ivy-like; stems delicate, trailing. Eur. 8, Verbascum, 
MULLEIN. Sta. 5, fertile, epipetalous; filaments unequal; fis. yel- 
low, purple, or white. Strong erect herbs, usually woolly. 90 spec., 
Eur., Asia, N. Af. V. Thdpsis, Common M., Hic-raper (Sax. 
Hig, hedge), with 2 or 3 other spec., run wild in U. 8., Can. airs, 
Fig. 106, 5. 9. Calceolaria. Corolla-lips usually saccate; sta. 2. 
Herbs or shrubs. Many spec., all with showy fls. 5. Am. Sub-Ord. 
8. Infl. def. 1. Schizanthus. Sta. 2; staminodes 2 or 3. Herbs ©; 
lvs. compound or pinnatisect ; corolla-limb fimbriate ; fls. showy; few 
spec., Chili. 2. Salpiglossis. Sta. 4; staminode 1. Similar, fis. 
funnel-shaped; showy; Chili. 8. Browallia. Sta. 4. ©, bushy, 
192° high ; lvs. ovate; fls. bright blue; S. Am. 4. Brunsfélsia. Sta. 
4, anthers confluent at top; corolla-tube long, border flat, 5-lobed. 
Boll fleshy, sometimes indehisc., drupe-like. Shrubs or small trees ; 
lvs. oblong; fis. large, blue or white, fragrant. Several spec., W. 
Ind.,S. Am. These last lead directly to Solandcez. 

Section II.—Flowers usually regular. 
Nightshade Alliance.—One Order. ; 
Ord. 48. Solanaceze.—Characters of Scrophularidcez ; but corolla 

often regular; sta. 5, fertile, epipetalous, equal or not; anthers some- 
times connivent or coherent, opening by a pore at top; ova. usually 
2-celled, syncarpous ; cells usually o-ovuled ; lvs. rarely pinnate; usu- 
ally alt. Fr. a boll, pyxidium, or berry. Herbs, Shrubs, rarely Trees, 
often with narcotic, deadly juices. About 70 gen., 1600 species, 
cosmop., most abundant in tropics. 10 Tribes. Types given: 

Tribe 1. Boll few-seeded. 1. Metternichia. Trees. Fls. showy, 
white or pink; corol. funnel-shaped, 5-lobed. Brazil. Tribe 2. 
Boll 2-valved; sds. few. 1. Lonchdéstoma. Shrubs. Fls. smaller. 
Cape of Good Hope. Tribe 8. Boll or berry; sds. «. 1. Habro- 
thamnus. Shrub. Corol. 1/ long, border 5-toothed ; fls. red or purple 
in splendid panicles. Berry, in calyx. Mex. 2 Céstrum, Niecut 
JESsAMINE. Berry like last. Corol. border 5-lobed, 1/ long; fis. 
greenish white, clustered, fragrant at night. C.noctirnum. W. Ind. 
C. Parqui, Chili. Tribe 4. Berry 2-4-celled. Triguiera. Herb. 
Spain. Tribe 5. Drupe with 4 pyrenes. 1, Grabowskia boerhaav- 
izfolia, spiny shrub. Brazil. Tribe 6. Style gynobasic; ova. 
5-8-10-0, distinct, ripening into drupes. Small shrubs or herbs. 
1. Dolia. Heath-like littoral shrubs; lvs. fleshy; fis. small. S. Am. 
2. Nolana. Prostrate; fls. bell-shaped, large, showy. Sev. spec., 
Peru, Chili. 

Tribe 7. Solanez. Anthers often connivent, sometimes coherent. 
Fr. a berry, 2-» -celled ; rarely a boll without valves. Herbs or shrubs. 
1, Lycium, Box TuHorn, Matrimony. Shrubs, often scrambling 
and spiny; lvs. and purple (usually 5-merous) fis. small; berries 
scarlet or oranye. Many fine spec.; Medit. States, China, N. and 
trop. Am. L. carolinidnum, low, spiny; fis. 4-merous. Salt marshes, 
S. States. 2. Mandragora, MaANDRAKE. Poisonous herbs; rt. usually 
fleshy, forked; fis. deep blue; showy. Berry 1-celled. 8. Eur., Asia. 
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3. Atropa Belladénna (only spec.), DEapty NieguTsHape. 4. 
Low ; lvs. ovate, petioled; fis. small, purple; single or in pairs, nod- 
ding ; berries small, black, sweet, deadly poisonous. 8. Eur., W. Asia. 
4, Lycopérsicum, Tomato, Love-APpPLE. Trailing herbs; lvs. inter- 
rupted-pinnate ; anthers coherent; fis. small; berries large, shining, 
yellow or red, 2-4—o-celled. 10spec., ©, 9}; several edible. Chiefly 
in Peru. L. esculéntum, finest. 5. Solanum, NigutsHaDE. Anthers 
connivent. Berry o-seeded, often large, showy ; fis. clustered. Herbs, 
shrubs, small trees. Lvs. various, pinnate, sinuate, or entire. Many 
spec.; often deadly; some few wholesome. S. soddmeum, Sopom 
APPLE. Berry as large as an apple, showy, deadly. S. Eur., Af, 
Australia. S, Melongéna, Eac-PLant, AuBurains. Berry still 
larger, purple or white, edible. ©. Fig. 158. Peru. S. tuberdsum, 
IxisH Poraro. Berries small, green, poisonous; fis. showy; tubers 
wholesome, the staple food of Ireland. Starch grains, Fig. 239, A. 
Chili. S. Duleamdra, Brtrersweret, Woopy NieuTsuape. Stem 
woody at base, tall, scrambling; lvs. cordate; fls. purple; berries red. 
Eur. S. jasminoides, shrub high-climbing by petioles of the simple 
or ternate lvs.; fils. blue or nite, Brazil. S. Pseudo-Capsicum, 
JERUSALEM CHurry. Small shrub, berries red. Madeira. 6, Cap- 
sicum, CAYENNE or RED Pepper, CHILLI. Bushy herbs; berry 
large, dry, inflated, red or yellow, hot-pungent. Many spec., trop., 
both worlds. % Physalis. Herbs or shrubs; berries edible. Calyx 
accrescent, colored. Many spec., several in U.S. P. Alkekéngi, 
Winter CuErry, Ol, bushy; berries and calyx red. Medit. States. 
P. pennsylvdnica, GROUND C., berries red. U.S. Tribe 8. Pyxid- 
ium, 2-celled. 1. Hyoscyamus, HENBANE. ©), @) Sev. spec., Eur, 
H. niger, fr., Fig. 197, D. Tribe 9. Calyx decid.; boll or berry. 
1. Datutra. Corolla funnel-shaped, large, showy, white, purple, or 
scarlet, often fragrant. Herbs or shrubs, often very poisonous. Many 
spec. Both worlds, chiefly tropical. D. Stramdniuwm, TuorN-APPLE, 
JAMESTOWN WEED; @; fis. 3’ long, white. Boll thorny. Common, 
U.S. D. Métel, D. Meteloides, similar, fls. in last fragrant. Mex. 
D. (Brugmansia) arborea, tree 20° high; fis. white, 10’ long, boll 
smooth. D. (B.) sanguinea, 20° high, fis. scarlet; trop. Am. Tribe 
10. Boll 2-celled, 2-valved. 1. Nicotiana. ©. Herbs with sticky 
lvs ; fls. showy, large, funnel-shaped, border 5-lobed. Many spec., 
trop. Am. N. Tabdcum, ToBacco, lvs. smoked, chewed, and powdered 
into Snurr. N. longifléra, N. noctiflora, handsome white fis., ves- 
pertine, fragrant. 2 Petunia. 9} small herbs; lvs. sticky; fis. 
large, often fragrant. P. nyetaginiflora, fls. white; P. violdcea, fis. 
blue, are the originals of all the varieties. 5S. Am. 8, Fabiana. 
Small heath-like shrubs; fls. white, purple. Chili. 
Polemonium Alliance.—8. Corolla reg., 5-merous, isostemonous ; 

ova. 1-2-4-5- rarely oo-celled, usually synearpous; cells 1-2- rarely 
ew-ovuled. Perisperm usually present. Herbs, rarely Shrubs or Trees. 
Lys. exstip., usually alt., sometimes 0. 44 Boraginacez. 45. Con- 
volvulacez. 46. Polemoniacee. 47. Hydrophyllacez. 

Ord, 44. Boraginacez.—Infl. scorpioid. Style gynobasic or ter- 
minal. Carpels 2, each with 2 1-ovuled cells; ripening into 4 akaines 
or a 2-4-pvrened drupe. Perisperm 0 orscant. 75 gen., 1370 spec. ; 
temp. and trop. regions, both worlds. Harmless; often emollient, 
medicinal. 4 Tribes: 
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Tribe 1. Style gynobasic. Akaines 4, rarely 2. Hispid herbs, 
rarely shrubs; harmless, often cordial, emollient. 58 gen., 688 spec. ; 
chiefly in 8. Eur., Middle Asia; rarein Am. 1, Rochélia (only type 
here given with 2 akaines), small herbs. 2. Cynoglossum, Hounps- 
TONGUE, Braear’s Licz, akaines prickly. Coarse weeds. 8, Myo- 
sotis, ForGet-ME-NnoT. Small herbs; fis. small, sky-blue or white 
with yelloweye. M. paldstris, prettiest spec. 4. Alkanna, ALKANET. 
Emollient herbs; fils. small, blue, purple, yellow, or white. One of 
the Four Cordial Flowers. A. tinctoria, rts. large, furnishing a red 
dye. 5, Anchtsa, BtaLoss. Close to last. A. crispa, hairs, Fig. 
106, 2. 6, S¥Ymphytum, Comrrey, 9| bold herbs from rhiz. or tuber ; 
fis. large, yellow, purple, blue. S. officindle, fl., vert. sec., Fig. 5, 2. 
7. Borago officindlis, Borage. ©, spreading, bristly; fis. without 
corulla-tube, blue or purple, handsome. One of the Four Cordial 
Flowers. Tribe 2. Style terminal. Akaines 4. 1. Heliotropium, 
Héxiorrope. 9] herbs or undershrubs; fis. small, white or lilac. 
Many spec., chiefly trop. H. peruvidna, finest; fis. vanilla-scented. 
Peru. Tribe 3. Style terminal, 2-lobed. Drupe 4-seeded. Shrubs 
or small trees; trop., both worlds. 1. Tournefortia, fls. like Helio- 
trope; shrubs, erect or twining; both worlds. T. heliotropioides, 
Buenos Ayres. 2. EHhrétia, fls. large, white. E. buvifolia, box-leaved 
shrubs. E. serrdta, tree with fragrant fls., valuable wood. EH. Ind. 
Tribe 4, Style terminal (rarely 0), twice-forked. Drupe 4-seeded. 
Shrubs or trees; both worlds. 1. Cordia. Fls. showy. 200 spec. 
C. Myza, tree, Asia. Cultivated in Egypt from immemorial time; 
wood made into muminy-cases. C. Rumphii, tree, Asia; wood valua- 
ble, dark, mottled, musk-scented. C. Gerascdnthus, tree, wood valu- 
able, W. Ind. 

Ord. 45. Convolvulacee. Mornine-GLories. BINDWEEDS.— 
Characters of Alliance. Twiners. herbaceous or shrubby, rarely erect, 
often milky. 5 Tribes. Tribe 1. (Only tribe with sessile stigma.) 
Boll 1-celled. Erycibe Climbing shrubs, fls. showy, paniculate. 
7 spec., trop. Asia. Tribe 2 Styles 2, boll 4-celled. Only gen., 
Cuscuta (Cuscita, Continental accent), Doppgr. Leafless, thread- 
like, amber-colored, twining parasites; fis. small, white. Common in 
hot and temp regions. Many spec. C. Epilinum, on Flax, Clover. Fig. 
93; emb., Fig. 190, C. Eur. Tribe 3. Carpels 2-4; styles distinct, 
basilar. Dichondra, small prostrate herbs; fls. small; hot regions, 
both worlds. Tribe 4. Style simple. Boll 1-2-3-4-celled, 4-8- 
seeded. Usually twiners. 1.Calystégia, Bracrrep BINDWEED. Boll 
I-celled, 4-seeded. Fils. large, showy, sol., involucrate. 14 spec., 
usually climbing. C. sépiwm, common. 2. Convdlvulus. Boll 2- 
celled. ©, O. Twining or trailing. C. Cnedrum, evergreen, shrubby ; 
C. tricolor (minor), dwarf; C. altheoides, C. itdlicus, 9], twining. 8. 
Kur. 3. Exogonium Parga, similar, twiner; rt. is the Jalap of phar- 
macy. Fig. 87. Mex. 4. Ipomoéa, boll 2-celled. Mornina Guo- 
RIES. Many fine species. I. pandurdta, W1LD Potato, fis. large, 
white, eye purple; rt. large. N.Y. to Ill.,and Ga. 5. Pharbitis, 
similar, boll 3-celled. P. hispida (Convolvulus mdjor), fls. of various 
colors, boll, Fig. 204. Eur. P. Nil, purpurea, showy. Am. species. 
6. Batatas, boll 4-celled. 20 spec., twining; fls. large. B. edulis, 
Sweet Potato. S.Am. 7 Quamoclit. Mex. name. Boll 4-celled. 
Fils. small, red or white, showy. © twiners. Trop. Am., Asia. Q. 

1 
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coccinea, BusyBopy. Lays. cordate, corolla-limb 5-angled. Q. vul- 
géris, CypREss Quamociir. Lvs. pinnatisect; corolla-limb 5-lobed. 
Mex. First run wild in S. States. 8. Calonyction. Boll 4-valved, 
4-seeded. Herbaceous bold twiners, lvs. and fis. very large. 15 spec., 
trop. Asia, Am. C, Bona-Néz, Moon FLower, Evenine Gory ; 
corolla-tube 4’ long, border 5’ wide; vespertine; tropics. Tribe 5. 
Berry, 4-celled. Like last, but shrubby. 1. Rivea, fis. very often 
purple. 12 spec., trop., both worlds. 

Ord. 46. Polemoniacez.—Characters of Convolvulacex. Boll 3- 
valved. 17 gen., 100 species; temp. regions, chiefly in Am. 1. Co- 
baéa. 9], high-climbing by leaf-tendrils; lvs. pinnate; fis. large, 
sol., green, becoming violet. Sev. spec. Mex. CC. scdndens, best 
known; hair on sd., Fig. 106, 8. 2. Polemonium. Ol. Erect; lvs. 
pinnate; fis. blue or white, panicled. P. réptuns. 6/-10’ high. Mid. 
States. P. cerileum, Jacos’s Lapprer, GreeK VALERIAN, 1°-3° 
high. Eur. 8, Gilia, Sranpina Cypress. Herbs, erect; fis. and 
lvs. resembling Quamoclit. 65 spec. Kansas to Tex., Mex., Cal. 4. 
Phlox. 9| herbs, usually erect, 1°-4° high; lvs. simple, fis. showy, 
usually panicled. Many spec., N. Am. P. stelldria (bifida), Svar 
Puiox. 10/ high, turfy; stems almost hair-like; lvs. small, linear; 
fis. large, lilac; tube curved, lobes deeply bifid. Rare, lovely species ; 
local; in Mo., Ill., cedar glades about Lavergne, Tenn. 

Ord. 47. MHydrophyllacez.—Characters of Polemoniadcee; but 
placentation parietal; boll 2-valved. 18 gen., 80 spec., chiefly in 
Am. Fils. usually blue; infl. scorpioid. Herbs, usually small. 1. 
Hydrolea. Spiny or hispid marsh plants; sev. spec. ; both worlds. 
The following American: 2. Wigandia, bristly foliage-plants; Bra- 
zil. 3. Whitlavia grandiflora; Cal. 4. Eutoca, 5. Phacélia, more 
delicate; U. 8. 6. Cosmanthus, corolla fringed; U. S. 7% Ne- 
mophila, sev. spec.; Ark. to Cal. 8. Hydrophyllum, sev. spec. ; 
forests, U.S. 

Gentian Alliance.—8. Corolla mono- rarely sub-polypetalous, 
rarely 0. Sta. 2-4-5-10, epipetalous. Ova. usually syncarpous and 
2-celled. Luvs. rarely alt. or stip. Herbs, Shrubs, Trees, with watery 
or milky juice, tonic, or poisonous. 48. Gentianacez. 49. Logani- 
ace. 50, Asclepiadacee. 51. Apocynacez. 52. Salvadoracee. 
53. Oleacez. 

Ord. 48. Gentianaceze.—Corolla 5-4-6-8-merous, isostemonous ; 
throat often with fringed ring. Carpels 2; boll 2-valved; sds. mi- 
nute; perisperm copious. Ann. or perenn. Herbs or Shrubs. Luvs. 
exstip. 70 gen., 500 spec., both worlds. 2 Tribes. Tribe 1. Lvs. 
alt. Aquatic or marsh plants. 1, Limnanthemum; 2. Villarsia, 
both aquatic; 8. Menyanthes, in marshes; all with yellow or white 
fls.; throat usually fringed. Both worlds. : i 

Tribe 2. Lvs. opp.; many gen. 1, Ophélia élegans, herb, fis. blue, 
throat naked. Ind. &%. Crawfirdia. Twining herbs, fis. large. Ne- 
pal. 8, Gentiana, Gentian. Herbs. Corol. throat with teeth or 
folds, no fringe; lobes sometimes fimbriate (as in G. crindta, FRINGED 
G.) Lvs. ribbed. Many fine spec. ; fls. blue or yellow in Alps; blue, 
Himalayas; red in Andes; blue, rarely white, U. 5S. G. litea, tall; 
fils. yellow. Alps. Fig. 116. 4, Lisianthus. Shrubs or herbs; fis. 
long, pendent, often red; trop. Amer. 5. Sabbatia. Slender herbs. 
Corol. rotate, 5-12-merous, white or pink, corymbose. Many pretty 
spec. N. Am. : 

” 
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Ord. 49. Loganiaceze.—Characters of Gentianacex ; but lvs. stip., 
usually lanceolate ; fr. sometime a drupe or berry. Herbs, Shrubs, Trees. 
80 gen., 200 spec., trop., both worlds. 4 Tribes, several gen. in each. 
Tribe 1. Berry. 1, Gaertnéra, bushes or small trees. (Near Rubia- 
cee also; but there the ova is adh.) 80 spec., W. Af. and islands, 
Malaysia. Tribe 2. Berry. 1. Strychnos. Trees or climbing 
shrubs; fils. fragrant, sds. poisonous. Sev. spec., trop. Asia and Am, 
S. Nuz-vémiea, tree; berry large, orange-like. 8. EH. Asia. Fig. 
240. 2. Desfontainea. Evergreen shrubs; fls. scarlet, showy. Peru. 
Tribe 3, Boll. 1. Lozania. Herbs or shrubs; inconspicuous. 16 
spec., Australia, New Z. 2. Spigélia, PrnK-Roor. Herbs. ©, I. 
30 spec., trop., sub-trop., Am.; rts. medicinal. S. marilandica, 1° 
2° high; fils. showy, red without, yellow within. Penn., W. and S. 
Tribe 4. Sds. winged. Norrisia. Malayan shrubs. 

Ord. 50. Asclepiadacez. Minxweeps.—Corol. reg., 5-merous, 
isostemonous; sta. with the filaments usually coherent into a tube 
around the ova.,and furnished behind the anther with appendages 
forming a corona. Pollen-masses (pollinia) adherent to stigma. Ova. 
2, distinct, styles appressed, united by a common 5-angled stigma. 
Fr. 2 follicles, or 1 by arrest. Sds. o, often comose. Perisperm 
rarely 0. Woody (rarely herbaceous) plants with milky, often poi- 
sonous, juice; often climbing ; sometimes fleshy, leafless. Lvs. opp., 
rarely whorled or alt.; petioled, simple, entire. Fils. in umbels or 
panicles, rarely sol. 141 gen., 1000 species, chiefly trop., both worlds. 
5 Sub-Orders; distinctions in pollinia and corona. 

Sub-Ord. 1. Twining plants and fleshy, leafless herbs. Old World. 
1, Stapélia, fleshy, leafless; fis. large, star-shaped ; handsome, but fetid. 
100 spec., Cape of Good Hope. 2. Hoya, twining, or creeping by 
adventitious rts.; lvs. fleshy, fls. umbelled. Many fine spec., trop. 
Asia. 8. Stephandtis. Climbing shrubs; fis. large, fragrant, white, 
umbelled. Few spec., Madagascar. Sub-Ord. 2. Perenn. twiners, 
Am. 1. Gondlobus. Lvs. cordate, fils. rotate, dull-colored. 60 
spec., N. Am. Sub-Ord. 3. Many gen. 1. Asclépias. Erect 
herbs with rather small but showy umbelled fis. Many spec., Am., 
few in Asia. A. dcida, Soma Puant, sacred in India. A. tube- 
rosa, BurrerFLY Weep, U. §.; fis. orange. Fig. 172. A. curas- 
sdvica, 8. Am., fis. scarlet A. incarndta, fis. pink; sd., Fig. 195, A. 
Swamps, U.S. Sub-Ord.4. Few gen. 1. Secamone, 30 spec., ev. 
climbing or decumbent shrubs. 8. Af., Ind., Australia. Sub-Ord. 
5. Few gen. 1. Periploca, 6 species, twiners, ornamental ; trop. Asia, 

. Af.; one, P. graéca, reaching to S. Eur. 
Ord. 51. Apocynaceze. DogBanus.—Like Asclepiadacee; but pollen 

granular; anth, sometimes coherent; fls. large, showy, usually fragrant ; 
carpels 2, sometimes 8-4; fr. follicle, boll, or berry. Trees or Shrubs, 
often climbing or perennial Herbs; milk usually poisonous ; sometimes 
wholesome. 100 gen., 600 spec., intertrop., both worlds. 4 Tribes: 

Tribe 1. Follicle. 1. Plumiéria. Trees or shrubs; lvs. fleshy, 
tufted. Sev. spec. P. rubra, Rep JESSAMINE, FRANGIPANNT; fis. 
red, very fragrant. S. Am, 2. Mandevillea (Echites) sxavéolens, 
CuILt JESSAMINE, Ports’ J. Only spec.; tall twining shrub; fis. 
white, fragrant. Chili. 3. Parechites, similar, sev. spec.; fis. white, 
yellow, rose; Ind., China, Japan, Borneo. 4. Gelsémium (better 
Gelséminum ; best Gelsominum: see Etymons, I.). Only spec. G. 
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sempervirens, YELLOw JEssaAMINE. Evergreen high twining shrub; 
fis. yellow, fragrant. Va. to Miss., 8. to Gulf. 5, Wrightia, shrubs 
or climbing trees, W. tinctdria, PALAy. Climbing tree, wood ivory- 
like, valuable. §. Ind. Fig. 145. 6. Nérium. Erect shrubs. 
N. Olednder, OLEANDER; 10°-20° high; fis. fragrant, white, yellow, 
rose; sta. 168, A. Ind. 7 Apocynum, Doauansg. Erect herbs; 
Qf; fls. pale. A. canndbinum, INpIAN Hemp, U.S. 8. Vinca, Pert- 
WINKLE, Small, erect or trailing herbs ; 9] ; fls. blue, purple, white. Old 
World. Sev. spec. 9, Tabernemontana. Shrubs or very tall 
trees; fr. and milk wholesome. Many spec., tropics. T. wilis, H¥A 
H¥a, tall Cow Tree, similar to Galactodéndron. Guiana. Tribe 2. 
Fr. 2 drupes, 1 usually abortive. 1. Tanghinia venenifera, TANGHIN, 
only spec. Tree. Sds. deadly poisonous. Madagascar. Tribe 8. 
Berry or boll. 1.. Landolphia, 8. Af.; and 2. Willughbéia, S. Asia; 
trees, shrubs; each with sev. climbing spec.; yielding Ind. Rubber. 
Berry orange-like, edible. 8. Allamanda, Boll 2-valved. Hand- 
some climbing shrubs with gorgeous golden fls. Sev. spec., S. Am., 
chiefly Brazil. Tribe 4. Berry. 1. Carissa. Peduncles often re- 
duced to spines. Shrubs; sev. spec., wood bitter, berries edible. Asia, 
Australia, Mauritius, Bourbon. : 

Ord. 52, Salvadoracee. Our Saviour’s TreEs.—Corol. 4-merous, 
sta. 4, epipet. Near to Oleaceew. Small Trees or Shrubs. 1, Salvadora 
pérsica, OUR Saviour’s TREE, Mustarp Trex of Scripture. Berry 
small. Syria. Long considered monotypic; but 4 other species have 
been discovered, besides 2 other gen.: 2. Monétia, shrubs; berry as 
large as a pea; 8. Dobera, trees; berry warty; all ranging through 
Af., Asia, a Ind. 

Ord. 58. Oledcee. Oxives.—Fls. 8; rarely J 9, and apetalous. 
Sta. 2, epipet. Corolla 4-fid; in Jasminadces 4-5-6-lobed. Fr. 1-2- 
celled; a berry, drupe, boll, or languette. Shrubs or Trees, often 
climbing. Lvs. simple or compound, opp. or alt. 20 gen., 150 spec., 
temp. and trop. regions, both worlds. 38 Sub-Orders: 

Sub-Ord. 1—Languette or boll. 1. Fraxinus, Asn. Fils.9 8 
or g' 8, apet. Lvs. imparipinnate. Fr. a languette. Trees or 
Shrubs ; many species, both worlds. American, lfts. 7-9: F. ameri- 
edna, Waite A., 60°-80° high. F. pubéscens, Rep A. Similar, 40°- 
60° high. F. quadranguldta, Buu A, 50°-70° high. U.S. F. 
excélsior, 70°-80° high, Ifts. 11-18. Eur. Fig. 8. Many. varieties 
with weeping branches. 2. Ornus, FLowerina A., Manna A. 
Like F., but petalous. O. ewropaéa, 20°-30° high. 8S. Eur. 3. For- 
sythia. Languette. Shrubs, willow-like, hardy; lvs. simple; hand- 
some yellow 8 fils. preceding lvs. in spring. China, Japan. 4. Sy- 
ringa, Litac. Boll. 10°-20° high; fls. 8, panicled, fragrant, purple or 
white. 6 spec., many varieties. §. E. Kur., E. Asia. Sub-Ord. 2. 
Drupe or berry. 1. Ligtstrum, Privet. Shrubs or trees ; like Lilac, 
except in fr. Berry 2-seeded. 21 spec. Japan, China, N. Ind. 2. 
Chionanthus virginica, Frince-Tres. Shrub or small tree; corolla 
white, lobes ligulate, 1’ long; fils 8, in drooping, graceful panicles ; lvs. 
decid., large, entire. Drupe blue. Penn., Southward. 3, Osman- 
thus. Evergreen shrubs; fls. 8, very fragrant, white, red. China, Ja- 
pan. 4. Olea, Ottve. Evergreen shrubs or trees, 20°-50° high, 
with valuable mottled wood. Fls. 8, fragrant. Fr.anoily drupe. 30 
spec., Asia, Af., Australia, New Z., U.S. O. satiwa, CULTIVATED 
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Ouive, 80° high, branchy; fis. white. Fig. 71. Asia. Many culti- 
vated varieties. O. americdna, AMERICAN OLIVE, DEvILWwoop. <j Q. 
Trees, 20°-30° high; lvs. lanceolate, shining; fls. small, white, fra- 
grant, racemed. Drupe small, purple. Va. to Fla. Sub-Ord. 3. 
Lys. 1-3-5-7-foliolate. Fis. 8, corolla 4-5-6-lobed. Berry or boll. 
1. Nyctanthes drbor-tristis, INDIAN JASMINE, SOMNAMBULIST, SAD - 
Tree. Boll. Shrub or small tree; fis. highly fragrant; white border 
with yellow eyeand tube; very showy; but-expanding only at evening 
and falling at sunrise. E. Ind. 2, Jasminum, JasMIN, JESSAMINE. 
Berry. Erect or climbing shrubs; fls. white or yellow, very fragrant. 
Many spec., chiefly in Old World J. officinalis, fls. white, Ifts. 7. 
E. Ind. J. revolutum, erect, bushy, fis. yellow, large, lfts. 3-7. China. 
J. Sdmbac, 1-foliolate, fis. white, often double; E. Ind. 

Ebony Alliance.—Fls. 8 or diclinous. Corolla mono- or polypetal- 
ous. Sta. equal to or multiples of corolla-lobes. Ova. free (adh. in 
Stvracdcew), 2-0 -celled. Fr. a berry or drupe, rarely a boll. Peri- 
sperm copious, rarely scant. Shruds or Trees; lvs. alt., exstip. 54 
Styracacee. 55. Cyrillacee. 56. Ebenacez. 57. Sapotacez. 

Ord, 54. Styracacez.—Lvs. simple. Sta. mono- or polyadelphous. 
Fis. 8, usually white. 6 gen., 115 spec., trop., sub-trop., both worlds, 
8 Tribes. Tribe 1. Sta. 5-10; corolla 5-fid. Ova. free, 8-celled. 
1. Pamphilia. Trees, clothed with russet wool. Fils. small, clustered. 
Brazil. Tribe 2. Ova. adh. Sta. I-seriate. 1. Halésia. SNow- 
prov Trex. Fs. 4-merous. Sta. 8-12. Corolla bell-shaped, 4-cleft 
or -petalled, snow-white, in pendulous showy clusters, adventitious, and 
appearing before the lvs. Drupe oblong, dry, pod-like, winged ;. 
1-8-seeded. H. tetrdptera, 10°-20° high; drupe 4-winged. Va., Ky., 
to Fla. H. diptera, fis. larger. Tree, 20°-50° high ;-drupe 2-winged. 
Car. to Fla., W. to Ark. 2 fine trees in the grounds of St. Cecilia 
Academy, Nashville, Tenn. 2. Styrax. Fls. 5-merous; sta. 10; 
drupe 1-celled, 1-seeded. Fils. drooping, white, showy, racemed. 
Many spec. S. grandiflora, S. pulverulénta, S. americana, Va. to Fla. 
S. officinale, shrub, yields Srorax; Levant. S. Benzdin, tree, yields 
the resin BEwnzorn, used as incense in Catholic churches. Sumatra, 
Borneo. Tribe 3. Corol. sub-polypetalous; sta. a, sometimes poly- 
adelphous. Drupe 1-8-seeded. Only gen. Symplocos. Many spec., 
evergreen trees or shrubs; fis. fragrant, racemed or clustered; trop. 
Asia, Am. S. tinctoria, SweETLearF, 10°-20° high; fis. yellow, clus- 
tered; lvs. yield a yellow dye. Va. to Fla., La. 

Ord. 55. Cyrillaceze.—F ls. 8 , 4-5-merous, racemed ; anthers with 
longitudinal or porous dehisc. Ova. free, 2-4-celled. Perisperm 
copious. Lys. alt., entire, exstip. Shrubs (near Ericdcee and Pitto- 
sporacer). 4 gen., 6 spec., N. and S. Am. 1. Purdiaéa. Fis. 5- 
merous, sta. 10. Handsome evergreen; fis. pink, in drooping terminal 
racemes. Anth. with apical porous dehiscence. Fr. a 4-celled, 4- 
seeded nut. New Granada. 2. Cliftonia ligustrina (Mylocarium 
ligustrinum), T1-T1, BuckwuHeEaT Tree. Fis. of 1. Evergreen, 6°-8° 
high; fls. white, fragrant, in terminal racemes. Drupe dry, 2-8- 
winged, resembling Buckwheat. Swamps. Ga., Fla., 8. Ala. 3. 
Cyrilla racemiflora. Fis. of 1; sta, 5. 12°-15° high. Lvs. decid. ; 
fis. white, small, racemed. Boll fleshy, 2-valved. Swamps, N. C. to 
Fla. 4, Ellidttia racemdsa. Fis. 4-merous, sta. 8. Boll 4-celled. 
Lys. decid. 4°-6° high. S. Ga. 
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Ord. 56. Ebenacez.—Fls. by abortion, rarely 8. Corol. 
8-4-5-6-lobed ; small; sta, Baris ome multiple of om Ova, 
free, 8-0 -celled. Fr. a large berry, edible, usually few-seeded. Trees 
or Shrubs; wood dark or black, valuable. 5 gen., 256 spec. Both 
worlds, chiefly trop. 1. Eucléa, GuarRy. Low shrubs. Fils. white. 
20 spec., 8. Af., Abyssinia. 2. Royéna, similar, fis. ©. 20spec.,S. Af. 
8. Diospyros, Ezony, 2 ¢'; trees; rarely shrubs; 100 species, yield- 
ing the EBony wood of commerce; 12 in Am.; 8 or 4 in Af.; the 
rest in the Mauritius and Asia. The finest wood is furnished by D. 
reticulata, Mauritius; D. Hbenum, Ceylon. Fig. 228. Many have 
delicious fruits; D. Kaki, Dare PiuM, or Persimmon; berry red, 
as large asa pear. China. D. Latus, Lorus PLum, 50° high; berry as 
large as a cherry. 8. Eur. D. virginidna, PuRsIMMon, PLAQUEMINE, 
20°-60° high; berry 1}/ in diam., orange-red, N. Y. to IIL, and 8. 
4, Maba. Shrubs or trees, 20 spec; trop. Af. and Asia, Pacitic Islands, 
Australia. 5, Tétraclis, large tree, fls. ©. Madagascar. 

Ord. 57. Sapotacez.—Fls. 8, fragrant. Characters of Ebenacee, 
but with milky juice. Fr. a drupe or berry; often edible. Branch- 
lets often reduced to spines. 21 gen., 212 species, chiefly trop., both 
worlds. 1. Bumélia. Fs. 5-merous, sta. 5, staminodes 5; fr. a drupe. 
Sev. spec., U.S. B. ¢énazx, 20°-80° high, S. C. to Fla., La. B. ly- 
cioides, similar, Ky., N. C. to La. 2. Isonandra. 11 species, often 
lofty trees; S. Ind., Ceylon, Malaysia. I. Gutta, GUrra Pircowa 
TREE, 60° high; milk is the Gutta Percha of commerce. Fig. 149. 
Borneo, Sumatra. 8. Sideroxylon, lofty trees, 20-30 species, both 
worlds; wood so hard it sinks in water; berries often delicious. 4. 
Mimusops, lofty trees, 30 spec., both worlds. M. £léngi, fr. and 
fi. delicious. 5. Bassia, BurrER TREE. Sev. spec.; sds. yield but- 
ter. W. Af., Bengal. 6. Lucima, lofty trees, 80-40 spec., W. 
Ind., trop. Am. L. mammésa, MarnMaLapEe TREE; fr, large, de- 
licious. 7% Sapdta. Trees, trop. Am., Australia. S. Achras, Sa- 
PODILLA; fr. delicious. W. Ind. 8. Chrysophyllum, Srar-APppPLe. 
Fine trees; lvs. golden-haired beneath ; berry with 10 radiating cells. 
W. Ind. C. Cuinito, fr. as large as an apple, delicious. 

Primrose Alliance.—Characters of last Alliance; but ova. 1-celled, 
lacentation basal, free; Herbs or Shrubs, not milky; rarely Trees ; 
vs. sometimes opp.; fr. a drupe, berry, boll, pyxidium, rarely follicle; 
ova. adh. in Maésa (Myrsinacee), Samolus (Primulacez). 58. Myr- 
sinacee, 59, Primulacez. 60. Plumbaginacee. 61, Plantagi- 

nacez. 
Ord. 58. Myrsinacez.—Tvrees, Shrubs. Fs. sometimes diclinous. 

Fr. a drupe or berry; sds. often edible, sometimes poisonous. 33 gen., 
300 spec.; trop., both worlds; chiefly insular. 3 Tribes. Tribe 1, 
Fis. 8, 5-merous; sta. 5, staminodes 5. 1. Jacquinia, handsome ever- 

green bushes; fis. vermilion, umbéelled or racemed ; berries (and often 

sds.) bright vellow. Sev. spec., littoral, Fla. to Brazil. Lvs. and fr. 
poisonous. 2. Theophrasta. Handsome evergreen shrubs; lvs. long, 
spiny, holly-like, tufted; fls. 8, racemed; berry o-seeded ; sds. edible. 
Sev. spec. W. Ind. T. Jussiewi, Petir Coco; sds. made into bread. 
Tribe 2. Ova. adh. Only gen. Maésa. Trees or shrubs; sev. spec. ; 
fls. 8, small, racemed. Af. Asia, Australia. Tribe 8. Berry 1-seeded. 
1. Ardisia. 100 spec. Fine evergreen shrubs or small trees; fis. 8, 
white or rose, in showy panicles; berries showy. Am., Ind., Ind. 
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Archipelago. 2. Myrsine. Shrubs or snuall trees, usually evergreen ; 
fils. 9 8 J, 2 3, small, clustered. Many spec., both worlds. 

Ord. 59. Primulaceze.—Like last; but Herbs with woody or 
tuberous rhiz. Fr. a boll or pyxidium. Fils. 8, usually showy ; um- 
belled, racemed, or sol. 80 gen., 250 spec.; temp. or cold regions, 
N. hemisphere. 4 Tribes. Tribel. Ova. half-adh. Only gen. 
Samolus. 5 staminodes. Fls. white, racemed. Marsh plants, 
branching ; lvs. alt. S. Valerdndi, both worlds. Tribe 2. Aquatic. 
Only gen. Hottonia. Lys. rad., pectinate, submerged; tufted; 
scape sol., long, terminating in a pyramid of white or purple fls. H. 
inflata, FRaTHERFOIL. Swamps, Mass. to Fla. and La. H. palis- 
tris, WATER VIOLET, beautiful; fis. lilac and white; ditches, pools. 
Eur. Tribe 38. Pyxidium. 1. Anagallis, PImMPERNEL. ©, Q. 
Dwarf, trailing, lvs. opp.; fis. showy, axil. A. arvénsis, fils. red; A. 
latifolia, fls. blue. N. Eur. A, collina, fis. larger, red. Barbary. 
Tribe 4, Boll, opening at top. Stem, with opp. lvs. ; or stemless, lvs. 
from rhiz. or corm. 1. Lysimachia. Fils. yellow. Sev. spec., both 
worlds. L. Nummuldria, Moneywort; stems trailing; lvs. penny- 
shaped. Eur. L. cilidta, O1; erect, 2°-3° high; Ivs. cordate; fis. 
large. Can., U.S. 2. Trientalis. St. low; lvs. and fis. at top. T. 
americana; fis. star-like, 7-merous, pedicelled. Woods, N. 8. Cyc- 
lamen. Lvs. rad., from a corm; round, showy; fis. 5-merous, nod- 
ding, lobes reflexed. Few spec. Medit. States. C. ewropaéum. fis. 
long-peduncled. Fig. 245. 4. Dodecatheon Meddia, AMERICAN 
Crctamen. Similar; but lvs. spatulate, rad. from a rhiz.; scape 
8’-2° high, with an umbel of 12 or more slender-pedicelled, nodding, 
pink or white fis. 5. Primula. Rhiz., lvs., and infl. of last; but 
fl. lobes not reflexed; fis. usually yellow. Many spec., Old World. 
P. Auricula, AURICULA; P. vulgaris, P. scdtica, PRIMROSE ; P. véris, 
Cows ip; P. eldtior, OxLIP; Fig. 5,1; Fig 189, D. Eur. 

Ord. 60. Plumbaginacez.—Close to Primulacee; but some- 
times Shrubs; ova. I-celled, l-ovuled; ov. suspended from a long 
funiculus erect from bottom of cell. Fls. 8, 5-merous, calyx showy ; 
on scapes, in unilateral spikes, panicles, or hds. 11 gen., 250 spec. 
Sea-shores, temp. regions. 2 Tribes. Tribe1. Utricle or pyxidium. 
1. Acantholimon, low, juniper-leaved, spiny herbs, on rocks; fils. 
pink, calyx white. 40 spec., showy; Levant. 2. Statice. Herbs; 
broad-leaved; scape branching; pedicles often alate. Many orna- 
mental spec. ; fls. lavender, white, pink, red. S. Eur., Canaries, Cent. 
Asia. §S. Liménium, Sza-LavenpER. 1°-2° high, fis. lavender 
color. Newfoundland to 8. Car. 8. Arméria, TurirT. Evergreen 
tufted herbs ; lvs. linear; fis. pink, purple, white, in hds. Sev. spec. 
Eur. A. vulgaris, fis. pink. Ova., Fig. 195, D. Tribe 2. Boll; 
dehise. apical. 1. Plumbago, Leapworrt. Herbs or shrubs; fis. 
spiked; rts. acrid. Sev. spec. P. capénsis, shrub, scrambling; fis. 
lead-blue. 8. Af. P. coccinea, fls. red. E. Ind. P. cerilea, fl. blue. 
Chili. 

Ord. 61. Plantaginaceze.*—Fls. 8, 2 GJ, 3 usually 4-merous; 
spiked. Herbds,@,Q9|. 38 gen. 1. Bouguéria. Small, 9]; lvs. white, 
linear, tufted from a fleshy rhiz.; fls. Q 8 .j', in common peduncled 
hds. ; nut I-seeded, bony. Peru. 2. Littorélla Small, |, lvs. linear, 
fleshy, rad., tufted from a rhiz.; fis. ; 9 sessile in the leaf-axils; 
don scapes 2’-3’ high; nut as in last. Lake-shores, Eng. and Scot- 
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land. 3. Plantago. Pyxidium 1-4-celled, 1-o-seeded. Q, Ol. Lvs. 
from rhiz. ; rosulate, alt., or opp., fils. spicate. Many spec.; weeds. 
P. major, GREAT PLanratn ; We large, ribbed. Fig. 186. Eur. 
Naturalized, U.S. P. virginica, o &. Small, spatulate lvs. Sands, 
S. States. Sev. other Am, species. 
Heath Alliance.—Fls. 8 (diclinous by arrest in some Epacridez), 

4-5-6-8-10-merous ; sta. as many or twice as many as corolla-lobes ; 
ova. 1— co-celled, cells 1- co-seeded ; sds. minute. Herbs, Shrubs, Trees. 
62, Lennoaceze. 63. Diapensiacez. 64. Ericacez. 

Ord. 62, Lennoacez.—Fleshy, leafless root-parasites resembling 
Monotrdpex ; fis. 6-8-10-merous; sta. epipetalous; anth. 2-celled, 
dehisc. longitudinal. Ova. co-celled ; fr. fleshy, dehise. irreg. 8 gen., 
4spec. 1, Ammobréma; fis. covering the upper surface of a concave 
receptacle. Sonora. 2. Pholisma ; fis. 6-merous, spicate. Cal. 3. 
Lénnoa ; fis. 8-merous, sta. 2-seriate. Mex. 

Ord. 68. Diapensiacez.—Fls. 5-merous. Boll 3- rarely 4-celled ; 
c-seeded. Undershrubs or Herbs. 4 gen., 2 Tribes. Tribe 1. Stem- 
less herbs from 9} rhiz.; Ivs. evergreen, petioled, dentate ; scape tall, 
leafless. Staminodes 5, sta. 5, anth. 1-celled, dehiscing transversely. 
1. Galax aphglla, only spec.; scape white, 1°-2° high; fis. small, 
white, racemed. Woods, Va., 8. 2. Shortia galacifélia. Similar; 
scape 1- or few-flowered. Japan; Mts. of N. Car. Tribe 2. No 
staminodes, anth. 2-celled, dehisc. transverse. ls. sol. Dwarf 
evergreens, stems tufted, Ivs. small. 1. Diapénsia, Fis. white, 
peduncled. D. lappénica, Lapland, N. Bur., N. Asia, White Mts., 
N.H. D. himaldica, Himalaya Mts., Asia. 2. Pyxidanthéra bar- 
buldta, only spec.; prostrate, creeping; fis. sessile, white or rose. 
Pine barrens, N. J., southward. 

Ord, 64. Ericacez.—5 Sub-Orders. Sub-Ord. 1. Epacridez. 
AUSTRALIAN Hearus. Fils. 5- rarely 4-merous. Anth. 1-celled. 
Drupe, with o 1-seeded pyrenes; or boll, o-seeded. Shrubs or small 
trees; lvs. alt., rarely opp. 32 gen., 836 spec. Australia, New Z., 
Ind. Archipelago. Tribe 1. Boll. Many gen., sometimes trees. 1, 
Epacris. Shrubs, heath-like; fis. tubular, red, white, purple. Many 
ornamental spec. Australia, New Z. Tribe 2. Berry, cranberry-like, 
often edible. Numerous gen. 1. Styphélia, 2. Lissanthe. Shrubs. 
Australia. 

Sub-Ord. 2. Vacciniz.—Ova. adh. Corolla-lobes 4-5-6; sta. 
twice as many, on an epigynous disk; anth. 2-celled, dehiscing by 2 
pores at top. Berry or drupe, 4-o-seeded. Branching shrubs or 
small trees, often evergreen. 15 gen. 1. Vaccinium, WuHoRTLE- 
BERRY. Berry, o-seeded. Corol. 4-5-fid, urn- or bell-shaped, white 
or red-tinged; berries blue or black, edible. Shrubs or small trees ; 
fond of mts. V. arboreum, TREE W. 8°-15° high, evergreen; tls. 
rose-white. N.C. to 8. TIL, southward. V. corymbdsum, 5°-10° 
high; swamps, Can. to Fla. V. uligindsum, 6’-18’ high, lvs. decid. 
Gt. Brit., N. Eur. Sta., Fig. 168, F. V. myrsinites, 1°-2° high ; 
fis. pink. N. C. to Fla. V. pennsyludnicum, 6/-18’ high, fis. red- 
white. Penn. to N. Ill., North. 2 Gaylussacia, BLUEBERRY. 
Coro]. 5-merous. Drupe with 10 pyrenes; blue or black, edible; fis. 
red or white; lvs. often terminating in a spine. G. resindsa, 1°-8° 
high; berries black. G. fronddsa, 8°-6° high, berries blue; all from 
N. Eng. to Ky., south. G. brachycera (buxifolia), Box-WuoRTLE- 
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BERRY. Box-like, 1° high; fis. white, red-tinged, racemed. Mts. Va. 
8. Macleania. Corol. 5-merous, red or yellow. Handsome shrubs. 
Peru. 4 Oxycoccus, CRANBERRY. Corol. 4-merous, berries red, 
acid. O. palustris, st. creeping; Alpine bogs, N. Asia, N. Eur., 
N. Am. above lat. 42°. O. macrocdrpus, st. prostrate; peat bogs. 
Va. to Wis., North. 5. Chidgenes hispidula, CReePING -SNoW- 
BERRY. Corol. 4-merous; st. creeping, evergreen; berries white. 
Bogs N. Am., north of lat. 42°. ; 

Sub-Ord. 3. Pyrolaceze—Ova. free. Corol. 5-merous. Boll 
co-seeded, Evergreen herbs. 6 gen., 20 spec. N. hemisphere. 1. 
Chimaphila, Pipsissewa, Princz’s Pine. 37-10’ high, fis. wax- 
like, flesh-colored, fragrant, umbelled. Woods, Siberia, N. Eur., 
N. Am. C. uwmbelldta, 4-7 fils. N. States, Can. C. maculdta, 1-5 
fls., lvs. spotted. Can. to Car., Tenn. 2, Pyrola, WINTERGREEN. 
Fils. racemed, white or purple; lvs. rad. Several spec.in U.S. P. 
rotundifolia. Scape 6/-12/ high; fis. large, white, nodding, fragrant. 
Can. to Car., W. to Wis. 

Sub-Ord. 4. Monotropez.—Ova. free. Corol. 4-5-merous. Boll 
oo-seeded. Leafiess root-parasites, never green; small. 6 gen., 11 spec. 
N. hemisphere. 1. Newbérrya congésta, fis. capitate. N. Pacific States. 
2. Schweinitzia odordta, fis. capitate, violet-scented. Md. to N. C. 
8. Mondtropa. 6 spec.; both worlds. M. Hypopytis, Pine Sap; 
fils. racemed. Can. to Car, W.to Wis. M. uniflora, Inpian PipE; 
clay color, fl. large, terminal, nodding. Can., U. S. common. 

Sub-Ord. 5. Ericineze.—Ova. free. Corol. 4-5-merous. Anth. 
2-celled ; cells sepa. at base or top; dehisc. porous. Fr. o-seeded, sds. 
minute; boll, berry, or drupe. . 50 gen., 900 spec. 4 Tribes: 

Tribel. Rhododéndrons. Boll. Corol. 5-merous, sometimes irreg. ; 
decid. 1. Leiophyllum buzxifdlium, Sanp MyrrLe. Only spec. ; 
evergreen, 6/-10’ high; fls. white, umbelled. N. J., mts. of Va, 
Tenn., N.C. 2, Lédum, low shrubs. N. hemisphere. _L. latifolium, 
Lasravor TzA, 2°-5° high; lvs. ferruginous, fls. white, racemed. 
Mt. bogs, Penn. to Brit. Am. 3. Befaria (Bejaria). Handsome 
evergreen shrubs, fils. large, showy. Peru, Mex. Sev. spec.; one, 
B. racemosa, in E. Ga., Fla., and adjacent islands; 2°-4° high, fls. 
white, red-tinged. 4. Rhodora canadénsis, 2°-3° high; fis. irreg., 
large, pink. Can. to Penn. 5. Rhododéndron. F's. irreg , large, 
red or white, often fragrant. Many spec., usually evergreen. N. Am., 
Eur., Asia, finest and most abundant in India. R. lapponicum, 5’ 
high. Lapland. R. Rollissénii, 30° high, 4° in girth. Ceylon. R. 
Falconeri, 50° high, lvs. 19’ long. R. Dalhousiz, straggling, 8° high, 
fils white, fragrant; epiphytal on limbs of large trees. Himalayas, 
9000 ft. above sea. R. catawbiénse, 3°-6° high, fls. purple. Va. mts , 
8S. R. maximum, 6°-20° high, lvs. 10/ long, fls. pale rose or white, 
ieee with red or yellow. Va. mts. to Maine and Can. 6. Azalea. 

vs. decid. ; fis. irreg., large, white, or of various showy colors; corol. 
funnel-shaped, lobes spreading. 20 spec., N. Am., Asia. A. arbo- 
réscens, 10°-20° high, fis. rose. Mts., Penn. to Ga. A. calenduidcea, 
fils. yellow or crimson. Penn to Ohioand Ga. A. nudiflora, 5°-10° 
high; fls. before lvs.; white, pink, yellow, purple, fragrant, S. A. 
viscosa, 4°-10° high; fis. with lvs.; white or rose, fragrant. Mass. to 
Tll., South. 7%. Loiseletria proctimbens, ALPINE AZALEA. Only 
spec. ; evergreen, 3’-8/ high, fis. small, white or pink. N. Asia, N. 
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Eur., Scotch Highlands, White Mts, N. H. 8, Kalmia. Corol, 
wheel-shaped, 5-merous; sta. with long filaments; anth. separately 
lodged in 10 sacs in corolla-tube. Fls. white or red. K. hirsidta, 1° 
high, fis. pink. E. Va.,S. K. angustifolia, 2°-8° high; fis. purple. 
Can. to Car., W. to Ky. K. latifolia, Mounrarn Laveat, fis. large, 
profuse, in corymbs; white, tinged with red; lvs. 8/ long, laurel-like. 
4°-20° high. Maine to Ohio, Ky.,S. to Fla. 9. Menziésia Serru- 
ginea, 4° high; lvs. decid.; fis. 4-merous, purple. Mts. Va., Penn., 
N. W. 10. Phyllédoce tavifalia, fis. similar; evergreen, heath-like ; 
stems 10’long. Mts. N. H., Maine, N. Tribe 2, Heaths, evergreens. 
Boll. Fis. 4-merous; corol. persist. Sev. gen., Old World. Types: 
1, Calluna vulgaris, Linc, HeatHER. Sepals large, colored; corolla 
smaller, spreading; stems usually 1° high; sometimes 4°. Fis. 
racemed, honey-bearing ; purple, red, white. Abundant all over Eur., 
especially in the N.; found in Iceland, Greenland, Kamtschatka, 

ova Scotia, Newfoundland, Maine, Mass. Fig. 72, 8. 2. Erica, 
Hxatu. Calyx green, smaller than corolla, lvs. needle-shaped ; fs. 
red, purple, white, ‘carneous. Eur., S. Af. E. cinérea, lvs. 8 in a 
whorl; fis. purple. 6/-1° high. Cent. Eur.; abounding and beautiful 
in Gt. Britain. Fig. 72,2. E. Tétralix, lvs. 4 in a whorl; fis. in ter- 
minal hds., red, white, carneous. Bogs, N. Eur.; plentiful in Gt. Brit. 
6’-2° high. Fig. 72, 1. E. arbérea, 10°-20° high, fis. white. S. Eur. 
Many fine Cape spec. (8. Af.). Tribe 8. Andrémedas. Corol. 5- 
merous; decid. vs. often decid. Shrubs or trees, many spec. 
Mts. N. Am., Eur., Asia; fis. white or red. Nearly 20 spec. (includ- 
ing Zendbia) in U. 8. 1. Andromeda floribinda, evergreen, 2°-10° 
high, fls. white, panicled. Mts. Va. to Ga. A. nitida, evergreen, 
8°-6° high; fis. rose, fragrant. N.C. to Fla. 2, Oxydéndron ar- 
béreum, only spec., SoRREL TREE, 40°-50° high, straight, lvs. tinted, 
acidulous; fis. urceolate, white, in panicles of spicate racemes. Penn. 
to Ohio, S. to Fla. 38. Cléthra. Shrubs, trees. N. and trop. Am.; 
fls. white, racemed. C. acumindta, 10°-18° high. Mts., along streams, 
Ky., Va., 8. C. alnifodlia, 2°-8° high, fis. fragrant. Swamps, Can. 
to Ga. 4, Gaulthéria. Evergreen shrubs or small trees; many spec. 
N. and 8. Am., Asia, Java, Tasmania, New Z. Luvs. leathery; fils. 
white, scarlet, rose; calyx accrescent, berry-like, enclosing the boll. 
G. procimbens, CREEPING WINTERGREEN, spreading, rooting ; berries 
red. Only spec. in U.S. 5. Epigaéa répens, TRAILING ARBUTUS, 
evergreen, stem 10’-15/ long, fis. white, red-tinged, fragrant. New- 
foundland to Penn.and Ky. Tribe 4. Arbutus. Evergreens. Berry 
or drupe. 1. Arctostaphylos. Many spec., both worlds. Procum- 
bent shrubs; fls. white, racemed or clustered. A. wva-dtirsi, Brar- 
BERRY. Drupe red. N. J. to Wis, N.; N. Eur. 2. Arbutus. 
25 spec., trees or shrubs; fis. white or red, panicled. S. Eur , Canaries, 
Chili, N. Am. A. Unedo, STRAWBERRY-TREE, 20°-30° high; berry 
strawberry-like. W. Ireland, S. Eur., Asia. 

Subdivision II.-Ovary usually adherent. 

Campanula Alliance.—Fls. usually irreg.; rarely diclinous or in 
involucrate hds. Corol. 4—5-merous, sta. 2 or 5, anthers (and some- 
times filament) coherent in a column around the style. Ova. 2-6- 
rarely 1-celled. Perisperm present. Lvs. simple, exstip. 65. Lo- 
beliacez. 66. Campanulacee. 67%. Goodeniacee (ova. free in 
Brunénia). 68. Stylidiacez. 
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Ord. 65. Lobeliacez.—Fls. 8, rarely Q , racemed, spiked, 
rarely in a corymb or hd.; 1-2-iabiate, rarely with 5 free petals. Sta. 
5. Berry or boll 2-8-1-celled, cells oo-seeded. Herbs, rarely Shrubs, 
29 gen., nearly 400 spec.; chiefly trop., both worlds. 1. Lobélia. 
Boll. Corol. 2-labiate, tube split. Herbs. Many spec., abundant in 
Am., found in Old World; fis. showy, red or blue. L. cardindlis, 
2°-4° high, fis. scarlet. Can. to Car., W. to Ill. L. fulgens, similar, 
but finer. Mex. Many blue-flowered spec. in U.S. L. inflata, 
erect, 107-15’ ‘high, medicinal. Can., U. 8. L. Gattingeri, delicate, 
6’-20’ high, fis. deep blue. Mid. Tenn. 2 Downingia élegans, 
similar, boll longer, 1-celled. ©. Cal. 

Ord. 66. Campanulacez.—Corol. reg., campanulate, 5-merous. 
Sta. 5. Boll 2-8-celled, cells oo-seeded. Herbs, usually milky. 29 
gen., 540 spec. N. hemisphere, S. Af. 1. Campanula. Many fine 
spec., cosmop. C. Aederdcea, FLOWER OF THE FouNTAIN, delicate, 
ivy-leaved; fis. blue. Border of streams, West Eng. C. rotundifdlia, 
HARE-BELL, BLUE-BELL. Of. 5/-12/ high. Fig. 144. Eur., Am. 
C. Médium, CANTERBURY BELL, Q@). 2°-4° high, rough, ; fls. 2’ long, 
of various colors. Eur. 2. Platycddon. Low shrubs; fis. large, 
broadly open, blue. Sev. spec. N. Asia. 8. Specularia, VENUS’S 
Mirror. Fils. rotate, resembling a concave mirror; purple, blue, 
white. Herbs. Eur., Asia, Am. S. perfolidta, 6’-20/ high, fis. blue. 
Common, U.S. 

Ord. 67. Goodeniaceze.—Corol. 5-merous, irreg. Sta. 5. Ova. 
2-4-1-celled. Stig. indusiate. Drupe, akaine, boll, or utricle. Herbs, 
rarely Shrubs. 24 gen., 200 spec. Australasia chiefly; few in 8. Am. 
1. Goodénia. 2-4-celled. Herbs or Shrubs; lvs. silky, fls. usually 
yellow. Chiefly in Australia. G. répens, 8. Am. 2. Brunonia 
australis, only spec. | herb, nearly stemless; lvs. rad.; fis. nearly 
reg., blue, fascicled in an involucrate hd.; calyx with plumose seg- 
ments. Ova. free; fr. a l-seeded utricle. Australia. 

Ord. 68. Stylidiaceze.—Corol. irreg., 5-merous. Sta. 2, filaments 
gynandrous with style, forming an erect or bent column; anthers 
embracing stigma. Fls. spiked, racemed, or corymbose. Boll 1-2- 
celled, o-seeded. Herbs. ©, 9. 4 or 5 gen. 8S. hemisphere. 1. 
Stylidium, largest gen. Australia, E. Ind., China. 2. Forstera. 
Australia, New Z., Fuegia. 

Aster Alliance.—Fs. reg. or irreg.; if diclinous, usually in invo- 
lucrate hds. Corol. 5-4-fid; sta. 5-4, rarely 2-38. Ova. I-celled, 1- 
ovuled ; or if 2-3-celled, only 1 cell ovuled. Calyx-limb pappose or 0. 
Lvs. exstip. 69. Composite (phosphorescent). 70. Dipsacez. 71. 
Calyceracee. 72. Valerianacez. 

Ord. 69, Compositz.—Fls. diclinous or 8. Corol. reg. or irreg. ; 
5-4-fid ; sta. 5-4; anth. usually syngenesious. Ova. 1-celled, 1-ovuled ; 
fr. an akaine, usually crowned by the calyx-limb, which is cup-shaped, 
toothed, or pappose. Infl. mixed (Lesson XX.). Fils. (fits.) in 
racemose (indef.) hds., on a broadened receptacle or common torus; 
hds. usually oo-flowered, rarely few- or 1-flowered; sol., or with cy- 
mose (def.) infl. Lvs. often dissected, rarely compound. Herds, 
Shrubs, rarely Trees, with bitter, often milky juice. 940 gen., 9100 
spec., nearly equally divided between Old and New Worlds; making 
nearly 7, of the Vegetal Kingdom; some useful, many weeds; all 
interesting. 13 Tribes, in 3 Sections. Types only given. 

5t 
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_ Section 1, Liguliflora.—Hds. homégamous, fits. all 8. Fits. 
ligulate. Tribe 1. Milky. 1. Lactuca. © @. St. leafy; hds. 
small, panicled; fits. of various colors. L. sativa, GARDEN LxtTTUucE, 
fits. yellow. ©. Eur. 2 Taraxacum dens-lednis, DANDELION. 
Stemless, hd. sol., peduncled, large; fits. yellow. N. hemisphere. 
Fig. 142. 8, Tragopdgon porrifolius, SALSI¥Y, OysTeR-PLANT. 
2°-4° high; hds, sol., large, peduncled; fits. purple; rt. edible. Eur. 
4. Cichérium Intybus, CHicory. Ol. 2°-8° high; hds. large, fits. 
sky-blue; rt. used to adulterate coffee. Eur. 5. Catananche ceriilea. 

- 2°-8° high; hds. large, sol., fits. blue. Flt., Fig. 167, B. S. 
Hur. C. lutea, fits. yellow, Candia. 

Section 2. Labiatefloree.—H4ds. homégamous or heterdgamous (of 
sepa. sexes), rayed or not. Flts. bilabiate or deeply 5-fid. Tribe 2. 1, 
Chaptalia tomentdsa. Hds. heterdgamous, radiate; ray fits. pink or 
white; disk fits. yellow. Stemless, 9; hds. sol., long-peduncled. 
N.C. to Fla. and La. 2. Mutisia. Hs. rayed, sol., long-peduncled ; 
fits. bright. red, purple, pink, or yellow. 80 spec. Undershrubs or 
climbers ; lvs. often terminating in a tendril. ery ornamental. S. 
Am., chiefly in Chili. 3. Barnadésia. Spiny shrubs; lvs. entire; 
hds. silky; fits. and involucre often rose-colored, or purple. 9 spec., 
trop. Am. 4, Farfugium grande. Red. Lvs. large, reniform, varie- 
gated; ornamental. Japan. 

Section 3, Tubulifloree.—Disk fits. tubular. Hds. homdgamous or 
heterdgamous. Ray fits (if present) 9’, 9, or neuter; if absent, the 
hds. of tubular fits. are called discoid. This Section includes the 11 
remaining Tribes. Tribe 3. Hds. homdgamous; fits. tubular. Lvs. 
usually spiny. 1. Carthamus tinctérius, SAFFLOWER; 2°-8° high; 
fits. yellow; furnishing fine’ pink, rose, scarlet, and crimson dyes; 
powdered, and mixed with talc, they form Rouge. Asia. 2, Cen- 
tauréa. Fits. tubular. Many spec., blue, yellow, purple. C. Cyanus, 
BLUEBOTTLE, ConNFLOWER; hds. showy, blue, outer row imitating 
rays. Eur. 8. Cnicus benedictus, BLEsseD THISTLE. ©. 2° high; 
fits. tubular, yellow. Levant. 4. Arctium Ldppa, BURDOCK; @). 
Involucre globose, spiny; hds. panicled; fits. bright pink. Lvs. very 
large, undulate. Eur. 65. Onopérdon. Hds. large, purple; fits. 
tubular. Sev. fine spec. O. Acdnthium, Corron TuistLe. Hur. 
6. Silybum Maridnum, Our Lapy’s THistte. © @). 4° high. 
Lvs. large, pinnatifid, mottled with white ; caused, says the old legend, 
by a drop of the Blessed Virgin’s milk. Fls purple. Eur. 7%. Car- 
duus, PLUME THISTLE. 100 spec., several ornamental. C. lanceoldtus, 
Scorcw T. @,. 8°-4° high. Lvs. pinnatifid, spiny; hds. large, 
plume-like; fits. purple. 8. Cynara. Many species, often showy. C. 
Scdlymus, ARTICHOKE. a Lvs. large, 8°-4° long, pinnatifid; 
flowering stem erect, 4°-6° high ; hd. sol., terminal, globular; scales 
of involucre large, fleshy, spiny-tipped, enveloping the purple fits. ; 
hd. 4/-6/ in diameter, showy; gathered before opening, and boiled as 
a vegetable; bracts and disk very delicate and sweet. Fig. 214. 
Medit. States. Common in S. gardens, U. 8. Tribe 4. Hds. usu- 
ally raved. 1. Gazania. Usually stemless. Lvs. pinnatisect, 
canescent; hds. sol., peduncled; 37 in diam.; rays yellow, disk 
dark orange; 40 spec. S. Af. 2. Arctdtis. QO]. Caulescent. Lvs. 
entire or pinnatifid, cinereous ; hds. often 4’ in diam., ray deep orange, 
disk brown. Cape of Good Hope. Tribe 5. Hds. rayed. 1. Calén- 
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dula, Maricoxp (St. Mary’s gold). ©, 9. Sev. spec. Medit. shores ; 
hds. large, yellow or orange, with strong but pleasant scent. C. offici- 
nalis, best known. Fig. 143. Tribe 6. Hds. heterdgamous or homég- 
amous. 1. Othénna. Disk fits. (J, ray fits. 2; hds. sol., pedun- 
eled ; yellow, rarely blue. 50 spec., herbs, shrubs; lvs. sometimes 
succulent. Cape Colony. One, O. cheirifdlia, Af. shore of Medit. 
2. Senécio. Pappus woolly; fis. yellow, crimson, purple, blue; lvs, 
often cinereous. 600 spec., herbs, shrubs; often showy. Both 
worlds. S. Cinerdria, Dusty MisLuEr, lvs. cinereous. S. Eur. S. 
scdndens, miscalled German Ivy; climbing, lvs. ivy-like. Cape of 
Good Hope. S. vulgaris, GROUNDSEL; erect; weed. Ov., Fig. 180, B. 
U.S. 8. Arnica. Pappus setose, hds. yellow. A. montdna, rt. and 
lvs. medicinal. N. Eur.; N. U. S., Pacific Slope. Sev. other Am. 
species. Tribe 7. Hds. of last; usually corymbose. Pappus 0 or 
coroniform. Disk fits. usually yellow; ray same, or different color. 
1. Artemisia. Shrubs. or herbs; strong-scented, bitter; hds. small; 
lvs. usually dissected, often gray. Many spec., both worlds. A. 
Absinthum, WorMwoop, ABSINTHE. Q|. 2°-4° high. Eur. A. 
Abrétanum, SoUTHERNWOoOD, OLD Man. Q|. 2°-4° high. S. Eur. 
A. Draciinculus, TARRAGON. QO]. Eur. A. tridentdta, SAGE-BRUSH. 
Shrub, 1°-6° high, gray, branched. This, with other species (TUMBLE- 
WEEDS), covering the great desert plains of the West. - 8 2. 
Tanacetum, Tansy; 3. Anthemis nobilis, arvénse, tinctoria, CHAMO- 
MILE; A. Cotula, DoG-FENNEL, similar, but ill-scented ; 4. Achilléa 
millefdlium, Yarrow, Mitroiz; lvs. hoary; 5. Pyréthrum Porthé- 
nium, FEVERFEW; all common, from Eur. 6. Chrysanthemum 
corondrium, @), fis. large, yellow or white; N. Af. C. indicum, C. 
roseum, OL; hds. large, double, of various colors; Asia. C. Leucdn- 
themum, OX-EYE Daisy; wild; from Eur. Tribe 8. Hds. of last. 
Akaines usually crowned with palex or bristles. 1. Gaillardia, hds. 
sol , peduncled; disk purple. G. lanceolata, @, O13 rays yellow. 8. C., 
8. G. pulchélia, ©, rays large, crimson, yellow-tipped; La., W. G. 
aristdta, rays large, yellow; Missouri, W. 2. Tagétes, AMERICAN 
(miscalled AF. and FrencH) Marigoips. ©. Strong-scented, 1°-2° 
high; hds. showy; rays yellow or orange, striped or mottled with 
purple. Sev. spec. Mex.,S. Am. Tribe 9. H4ds. of last. Akaines 
naked or crowned with 2-4 awns. Disk usually (sometimes ray) yel- 
low. 1. Bidens, SpaANIsH-NEEDLES. ©, (@), OQ. Pests; fls. incon- 
spicuous; akaines with barbed awns. Sev. spec., both worlds. 2. 
Dahlia. Akaines naked. 9}. Bold-growing; hds. large; wild, 
with disk yellow, ray crimson; 2 or 8 spec., Mex. 5000 ft. above sea- 
level. Many fine garden varieties, double, fits. quilled. 8. Helian- 
thus, SunFLowrr. Akaines naked. ©, QO}. Coarse, tall-growing ; 
hds. large; rays yellow, disk yellow, purple, or brown. Many spec., 
U. 8. H. dnnuus, Great S. ©. 10°-15° high; hds. 67-10’ in 
diam. S. States, S. Am. H. tuberdsus, JERUSALEM ARTICHOKE. 9. 
5°-7° high ; rts. tuber-bearing. Fig. 95. Brazil. 4. Flourénsia. Has. 
similar to Helianthus, but stvle-awns different. Resinous shrubs; 4 
spec., New Mex., Chili. F. thurifera, Incensz Tren, MaRavitta, 
4°_6° high; fls. 2’ in diam. Resin of lvs. burnt as incense in Catho- 
lic churches. 5. Rudbéckia, Conz-rLowER ; hds. of Helidnthus, but 
disk conical. | herbs, bold-growing. Many fine spec., U.S. 6. 
Ximinésia. Disk-akaines winged, 2-awned. X. enceloides, 2° high; 
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hds. yellow, corymbed, showy. @. Tex., Mex. 17. Coreépsis, T1cK- 
SEED. ©, 9}. Akaines bug-like, 2-awned. Disk dark, or yellow; 
rays yellow, often with dark spot at base. Many fine spec.; hds. 
showy. S.and8. W., U.S. 8. Zinnia. ©. Akaines 0 or 2-awned. 
Z. élegans. Disk purple, ray scarlet, crimson, purple, white; hds. 
large, showy. Mex. Z. multiflora, smaller; ray scarlet. Ga., Fla., 
to Texas. 9. Ambrosia. Akainenaked. Hds. . Cf fits. 5-20, ina 
top-shaped involucre; hds. in spikes or racemes. 9 fis. sol., apetalous, 
enclosed in an akaine-like involucre; in sessile clusters below ¢ hds. 
Coarse, resembling Artemisia. A. artemisiefolia, BirteRwEED, Hoc- 
wrerep. U.S. A. tenuifdlia, covering the Pampas 8. of Buenos 
Ayres. A. maritima, TRUE AMBROSIA; sweet-scented, with aromatic 
taste. Italy, Levant. Tribe 10. Hds. of last. Pappus 0 or bristly. 
1. Inula. “Ray fits. Q. Sev. species, Eur., Asia. I. Heléniwm, 
EL¥caAMPANE. Ol. . 8°-5° high. Hds. large, sol., yellow. Hur. 2. 
Helichrysum, IMmMorTg&LuxS. Herbs or shrubs; involucral bracts col- 
ored, persistent, showy. H. orientdle, CRETE, Frencu IMMoRTELLE, 
Many fine Cape and Australian spec., various colors. 8. Rhodanthe, 
4. Ammodbium, AUSTRALIAN IMMorRTELLES. 5. Antennaria mar- 
garitacea, plantaginifolia, O|, AM. ImMorTELLES. 6. Gnaphalium, 
.EVERLASTINGS, CAPE-FLowERS. Lvs. white-cottony ; hds. persistent. 
Cape species fine. G. polycéphalum, Common EvzEr.asTina. ©. 
1°-2° high, branched. Can., U. 8. G. leontopddiwm, EDELWEISS ; 
6’-10/ high; involucral lvs. lanceolate, white, velvety, flower-like 
around thesmall clustered hds. Alps. 7. Himea élegans. @). Balsam- 
scented ; stem unbranched, 4°-8° high, terminating in a large grass- 
like panicle of abundant drooping, minute, rose-colored hds., each hd. 

with 4 8 fits.; very handsome. Australia, Tribe 11, H4ds. of last. 

Disk usually yellow. Style-awns compressed, usually appendaged. 1. 

Baccharis. @ '. Hds. small, o-flowered, white; pappus of female 

hds. long, silky, copious, showy. Herbs, shrubs, or small trees; 

often resinous, with shining lvs.; or leafless; or with minute lvs. and 

winged, leaf-like stems. Am.; from U. 8. to extreme 8. of 5. Am. 

B. halimifolia, GRouNDsEL TREE. 8°-12° high; smooth, scurfy ; lvs. 

spatulate; Q hds. in large, loose, showy panicles. Mass. to Fla., W. 

to La. Numerous species, U. S., Atlantic to Pacific. B. trinérva, 

stems winged, medicinal; Brazil. 2 Erigeron, FLEABANE. Has. 

aster-like; disk yellow; ray fits. 380-200, pink, purple, or white. 

Many spec., pretty weeds. E, philadélphicum. 2° high, fis. pink; 

common. E. specidsum, more showy, Oregon. 3. Aster. Disk yel- 

low ; ray blue, purple, white, never yellow; ray fits. 6-100, star-like ; 

hds. panicled or corymbed. 200 species; few in Eur., Asia, 8. Am. ; 

abundant in N. Am. Herbs, 9, rarely @; 1°-4° high. 1 A. sert- 

ceus, 1°-2° high, silky; fits. violet-blue. Wis., Iowa, to Miss. A. 

nove-dnglie, 4°-6° high, hds. large, deep purple, panicled. N. Eng. 

to Ga., W. A. carolinidnus, slender, 6°-18° high, hds. rose-purple, 

large, scattered. .S. C. to Fla. 4, Eurybia, Daisy Truzs. Hds. 

similar to Aster. Shrubs or trees; 60 spec., Australia, Tasmania, 

New Z. E. argophylla, Stuvrr-Lzavep Musk TREE. Musk- 

scented, 25°-80° high; 8° in girth; wood valuable; Tasmania. 5, 

Béllis, Daisy, Marauzritz. Pappus 0. Caulescent. Low herbs 

with sol. peduncled, aster-like hds. B. integrifolia, AMERICAN 

Darsy; ©, @. St. spreading, 4/-10/ long; ray pale blue-purple. 
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Ky.,S. W. B. perénnis, EnorisH Daisy, Easrer D. . Sten- 
less; hd. white, purple, or ‘‘crimson-tipped ;”’ varieties double, pink 
or white, with quilled fits. Eur. 6. Callistephus. Pappus setose, 2- 
seriate, forming a crown. (). Erect branching stems; hds. large, 
daisy-like, sol., terminating the branches. China. C. sinénsis, CHINA 
AsTeR, Reine Marauerire; ray dark purple; disk yellow. 18/ 
high. Varieties with double fis., pink, white, blue, red, never yellow. 
7. Solidago. Pappus setose, I-seriate. Hds. small, in panicled 
(often I-sided) racemes, corymbs, clusters; rays few, yellow, rarely 
white. | herbs; st. rod-like, or branching. Many spec., both 
worlds. S. Virgaurea, TRuE GOLDEN Rop, 1°-2° high in woods and 
thickets; 6’-8’ high on sea-cliffs; handsome. Gt. Brit. Numerous 
showy but coarser Am. species: S. speciésa, 2°-6° high, panicle large, 
thyrsoid, Mass. to Ohio, Ga ; S. gigantéa, 4°-7° high, large loose- 
panicled racemes, Can., U. 8.; S. bicolor, 2° high; hds. cream-col- 
ored or white, clustered, Can., N., Mid., W. States; S. tenuifolia, 
slender, hds. corymbed, sea-coast, Mass. to La. Tribe 12. Hds. 
homégamous; fits. all tubular; rarely pale ochreous; never yellow. 
Pappus often setose. 1, Liatris. Hds. of several or many small fits. 
rose-purple, showy. 9} herbs, wand-like, simple, usually from a 
button-like corm or tuber; hds. spiked, racemed, or panicled. Many 
spec., all beautiful; N. Am. L. élegans, 2° high; hds. 4~5-flowered, 
spiked. Va.,S. L. squarrosa, RATTLESNAKK’S MASTER, 1°-3° high, 
leafy ; hds. larger, 1’ long, 20-40-flowered, racemed. N. Y.,. Penn., 
W. and S. Corm an antidote for snake-bites. L. scariosa, Gay 
FeEatuer, similar, 4°-5° high. Can. to Ga., La. 2. Mikania. Near 
Eupatorium; but hds. always 4-flowered, stems usually climbing; 
often woody ; rarely erect undershrubs. More than 100 spec. ; 8 or 4 
in Af., trop. Asia; the rest in trop. Am.; one, M. sedéndens, smooth, 
elegant climber, with small corymbs of white or pink fragrant hds. ; 
Mass. to Ga. and La.; perhaps identical with M. volwbilis, E. Ind., 
and M. capénsis,S. Af. 8. Eupatoérium. Hds. small, of 83-5-8~-12-15- 
80 fits., purple, pink, or white, corymbose, panicled. 9], herbaceous 
or woody, erect. Many spec., chiefly Am.; often aromatic. E. fenic- 
uldceum, FENNEL EvpatortuM ; hds. 3-5 fits., 8°-10° high; panicle 
large, comp. ; fits. ochreous. Wa. to Fla. E. perfolidtum, THorouau- 
wort, BonEsET. Medicinal. 1°-5° high; lvs. perfoliate-connate; 
ds. white, corymbed. Can., U.S. E. ageratoides, 2°-3° high, hds. 
80 fits., white, corymbed, Can., U. 8.; E. aromdticum, more 

slender, similar, fragrant; Mass. to La. E. incarndtum, diffuse; fits. 
pale purple; N.C. to Fla. 4. Stevia. 9], herbaceous or woody ; hds. 
small, with few fits., white, pink, purple, corymbed. Sev. pretty 
spec.; trop. Am. 5. Ageratum. ©, 9|. Hds. small, white or sky- 
blue, corymbed. Sev. pretty spec.; Mex. 6. Conoclinium. 
herbs. Near Ageratum, but disk conical. 9} herbs, 1°-3° high. 10 
spec., trop., sub-trop. Am.; all closely resembling C. celestinum, 
Mist FLower; hds. of small, blue-purple (or sky-blue) fits., in flat 
corymbs; fragrant. Penn. to Ill.,8. Tribe 13. Hds. homdégamous; 
fits. all tubular, never vellow. Pappus usually setose; sometimes 
aleaceous. 1. Stokésia cydnea. Pappus paleaceous, decid. 9} 
erb. 2° high, downy; hds. large, blue; outer fits. with spreading 

palmate border, imitating rays; resembling Centatrea; but style- 
awns long, hirtellous; and involucre leafy, spiny. S. C., Ga., La. 
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2. Vernonia. ©, Ol herbs; erect or climbing shrubs, sometimes small 
trees. 400 spec., both worlds, warm regions, chiefly Am. Hds. with few or many fits., red- or rose-purple or blue, in term. cymes or 
panicles. Many spec. in U. 8.; all 2} herbs. Vv. noveboracénsis, 
IRonweEep; rts. cord-like, strong, nearly ineradicable. Coarse, 5°-6° 
high, branching at top; hds. red-purple, showy. Common. U. S. 
_ Ord. 70. Dipsacee.—Hds. of Compésite, but fis. ‘8. Corol. 
irreg., 3-4-fid or 2-labiate. Sta. 91, often unequal, rarely 2-3, epipetal- 
ous; free, or filaments rarely diadelphous. Ova. l-celled, 1-ovuled ; 
sometimes free. Fr. a utricle. Herbs or Undershrubs. ©, Of. Lys. 
opp. or whorled. 6 gen., 170 spec., Medit. States, S. Af. 1. Scabidsa. 
QD} herbs; fis. in large hds. §S. succisa, Devit’s Bit. 1° high; fis. 
violet; rt. preemorse, medicinal. Eur. S. atropurpirea, MouRNING 
Bripx, 2°-4° high, hds. dark purple. 2 Dipsacus, TEASEL. ; 
Whole plant (especially hds.) prickly. D. sylvéstris, 4°-6° high, hds. 
large. Eur., Asia. D. fullénum, a variety, FULLER'S T.; hds. used 
to raise the nap on cloth. Fig. 105. : 

Ord. 71. Calyceracez.—Characters of Composite; but filaments 
monadelphous; anthers syngenesious at base; corol. marcescent. 
Small, © Q herbs. 8 gen., 20 spec., S. Am., Brazil to Magalhaens ; 
chiefly in Chili. 1. Calycera. 2. Boopis. Chili. ; 

Ord. 72. Walerianacez.—Characters of Dipsdcee; but filaments 
free; sta. 5-4-3-1; ova. 3-celled; fis. usually corymbose or panicled. 
Fr. dry, indehise., 3-1-celled, always 1-seeded. Herbs. ©, with scent- 
less rts., or D1, with scented rhiz. 12 gen., 150 spec., temp. climates, 
mts. of N. hemisphere and S. Am. 1. Valeriana. Rhiz.; fis. in 
term. panicles or hds.; white or red; calyx plumose, persistent. 
Many fine species, both worlds. V. officinalis, rhiz. medicinal; Eur. 
2. Centranthus. Similar to 1, but corol. spurred; fis. in corymbose 
anicles, unilaterally arranged. © Q|. S. Eur. C. raider, JUPITER'S 

Beary; fis. red. 8. Narddstachys. Corol. reg., spurless; calyx 
5-cleft, leafy; fls. corymbose. Rhiz. very fragrant. N. Jatamdnsi, 
Narp, Sprkenarp of Scripture; rhiz. sending up many fl.-stems. 
E. Ind. 
Honeysuckle Alliance.—F ls. 8, rarely diclinous. Corol. reg. or 

irreg., tubular, 2-4-5-6-merous, isostemonous. Calyx never pap- 
pose. Sta. epipetalous. Ova. 2-co-celled; cells 1-ow-ovuled. Infl. 
various. Boll, drupe, or berry. Lvs. opp., usually stip. Shrubs ox 
Trees, rarely Herbs. Many beautiful and valuable spec. 73. Rubi- 
acee. 74, Caprifoliacez. 

Ord. 78. Rubiacez.—Characters of Alliance. 330 gen., 2800 
spec. Both worlds; many trop. 25 Tribes, in 3 Sections. Types 
given. 

1. Ovules sol. in each cell. Fr. 1-2-4-5-celled ; dry or fleshy. 

Tribe 1. Herbs. Lvs. and stip. similar, whorled. Fs, 4—5-merous. 
1. Aspérula. St. square; fils. white, pink, blue, or yellow. Sev. 
pretty spec. Eur. A. odordta, SwueT WoopRuFr, WoopRowEL; fis. 
white, in peduncled clusters; lvs. and fis. fragrant. Fig. 110. Eur. 
2. Crucianélla. Sev. spec., Eur., Asia. C. stylésa, fis. pink; Persia. 
8, Galium, CLEAVERS, OuR Lapy’s BepsTRAW ; st. square; lvs. with 
prickly hairs; fis. white; fr. often red; stems straggling, straw-like ; 
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used as a bed by Virgin Mary, says the legend. 160 spec., cosmop. 
4, Rubia, Mapper. Close to Galium, but fls. 5-merous. Rts. yield 
the red dye Madder. Sev. spec., Eur., Asia. Tribe 2. Herbs or 
small shrubs Stip. setose. 1. Spermacodce. Fls. 4-merous. Chiefly 
trop. S. glabra, fls. white, W.; S. Chapmdnii, Md. to Fla. Tribe 3. 
Fr. usually a berry. 1. Mitchélla répens, Panrripex Berry, small, 
prostrate evergreen ; fis. 5-6-merous, twin ; white, red-tinged, fragrant; 
berries twin, red. U.S., Can. Tribe 4. Ova. 2-5-celled. 1, Ham- 
iltonia. Indian shrubs; sev. spec.; fis. fragrant, 5-merous, often 
white. Tribe 5. Fr. indehisc. 1. Cephaélis Ipecacudnha. herb. 
Fis. 5-merous ; berry 2-seeded ; rts. furnish Ipecac. Fig. 90. Brazil. 
Tribe 6. Ova. l-celled. 1. Coussarea. Ev. trees, shrubs; S. Am. 
Tribe 7. Calyces united. 1. Morinda. Small trees or shrubs, some- 
times climbing. 380spec.; rts. and bark yield fine red dyes; trop. Asia, 
Af. Tribe 8. Corolla contorted. 1. Cofféa. Fls. 4-5-merous; berry 
2-seeded. 50-60 spec., shrubs, small trees; trop. both worlds, chiefly 
in Am. C. ardbica, 6°-20° high; fils. white; berries red; sds. the 
Coffee of commerce. Fig. 147. Native of Caffea, Af.; many culti- 
vated varieties. Tribe 9. Corolla valvate. 1. Vanguéria. Fils. 5- 
merous. Drupe as large as an apple, often edible. Ev. shrubs, Mada- 
gascar, Ind. Tribe 10. Corollacontorted. 1. Albérta. Monotypic, 
shrub or small tree ; lvs. glossy, stip. cup-like, fls. 5-merous, purplish, 
silky, in branched panicles; calyx with 2 of the lobes much larger 
than the others. Cape of Good Hope. Tribe 11, Corvlla valvate or 
imbricate. 1. Chiocdcca. Fils. 5-merous, yellow; berry 2-seeded, 
white. Shrubs; rts. emetic. Brazil. Tribe 12. Sds. compressed. 
1. Knoxia. Fils. 4-merous, pink or white; boll 2-celled, cells sepa- 
rating. Undershrubs; Ind. Tribe18. Sds. pendulous. 1. Guettarda. 
Fils. 4-9-merous; drupe 4-9-pyrened. Shrubs or small trees; trop. 
Am., Asia. 

2. Ovules twin in each cell. 

Tribe 14. Drupe. 1. Retiniphyllum. Ev. shrubs; fis. white. 
8. Am. Tribe 15. Boll. 1, Cruickshankia, Fls. 4-merous, yellow ; 
calyx with 1 lobe enlarged. Herbs; st. wavy, branched. Chili. 

3. Ovules indefinite. 

A. Fr. fleshy or coriaceous, indehiscent, 

Tribe 16. Corolla contorted. Sds. various. 1. Gardénia, CAPE 
JESSAMINE. Fils. 5-9-merous, large, white or yellow, fragrant ; 
berry 5-celled, «-seeded. Trees or shrubs; sev. spec.; often spiny. 
Cape of Good Hope, Asia; wood valuable, often resinous, fragrant. 
G. florida, 6°-10° high, evergreen; .E. Asia; hardy in S. gardens, 
U.S. 2 Genipa, Gunrpap. Close to Gardénia; fis. smaller. Trees. 
Sev. spec.; berries as large as an orange, edible; trop. Am. Tribe 17. 
Corolla valvate. Sds. o, large, compressed. 1. Pentagonia. Lvs. 
large, often pinnate-lobed ; stip. large; fis. large, 5-6-merous, yellow, 
red, or greenish; calyx spatha-like. Berry often edible. 8 spec., 
shrubs, one climbing; trop. Am. Tribe 18, Sds. o, minute. 1. 
Hameélia. Fils. 5-merous, orange-colored; showy; berry 5-celled. 
Shrubs; trop. Am. Tribe 19. Sds. o, minute. Corolla valvate. 
1, Mussaénda (Cingalese name). Fls. 5-merous, usually orange-col- 
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ored; 1 lobe of cal 1 ite ; ry 2- . rubs ; cn witlas foot gh ey white; berry 2-celled. Shrubs; trop., 

B. Fr. dry, dehiscent or not. 
Tribe 20. Boll 2-4-celled. Sds. o. Herbs; rarely small shrubs. 

1. Houstonia ( Hedyotis). Fis. 4-merous, small, white, scarlet, blue, 
or purple. Elegant small herbs or undershrubs. H. umbelldta, CHAY- 
Root; rts. furnish dye. Ind. H. cerdwlea, minute, delicate. 3/-5/ 
high, @); peduncle 1-flowered; corolla blue, with yellow eye. Com- 
mon, U. 8. H. rotundifolia, O|, prostrate, creeping; ‘fls. white. 
Sands, N. C., S. H. purpiirea, QUAKER Lapis; erect, 2; 5/-20/ 
high, leafy ; fls. lavender-colored or white, in cymes. Common, U. 8. 
2. Péntas. Fils. 5-merous. Shrubs; trop. W. Af. P. carnea, lvs. 
broad, fis. pink, in terminal tufts. Tribe 21. Corolla imb. or con- 
torted. 1. Rondelétia. Fls. 4-5-merous, capitate. Shrubs or trees 
with showy, fragrant fls.; trop. Am. Tribe 22, Corolla lobes val- 
vate. Boll 2-celled. 1. Pincknéya. Fis. 5-merous, in axil. tufts; 
1 lobe of calyx enlarged, colored. P. pibens, Guoraia BARK; only 
known spec.; fis. purple; bark used as Quinine. S., U. S. Tribe 
23, Corolla 2-labiate. Sds: broadly winged. 1. Henriquézia. Fs. 
5-merous, large, pink or white (resembling Bignénia), in terminal 
panicles. Handsome trees, Brazil, Venezuela. 2. Platycarpum, 
similar; very tall; timber valuable. Venezuela. Tribe 24. Corolla 
reg.; sds. winged. 1. Bouvardia. Fls. 4-merous, corymbose, red, 
yellow, white; often fragrant. Shrubs; sev. spec.; Mex. 2. Ma- 
néttia. Fils. 4-5-merous, scarlet or pink; peduncled; sol. or clustered. 
Climbing undershrubs; sev. spec.; trop. Am. 8. Cinchona, QUININE 
Trexs. Fs, 5-merous, white or pink, very fragrant, panicled. Ever- 
green trees or shrubs; many spec. ; bark yields the quinine of phar- 
macy; trop. valleys of Andes Mts. C. Calisdya yields the best qui- 
nine. 4, Cascarilla. Close to Cinchéna, but without the quinine 
principle. Shrubs; sev. spec.; Peru, Brazil. Tribe 25. Fils. in 
close hds. 1. Cephalanthus occidentdlis, Burton Busu. Fis. 4- 
merous, white; hds. 1’ in diam.; fr. separating into 2-4-1-seeded 
carpels. Shrub, 6°-15° high. Shores of streams, Can. and U.S. 2 
Sarcocéphalus esculéntus, Necro Pracu. Fils. pink; fusing and 
yee into a multiple, peach-like fr. Climbing shrub, Sierra 

eone. 
Ord. 74. Caprifoliaceze.—Characters of Alliance (except fis. in 

Adéxa, which see). Fr.a berry. 16 gen., 230 spec. ; N. hemisphere. 
2 Sub-Orders. Sub-Ord. 1. Corolla reg.; stigmas 3. 1. Adoxa 
Moschatellina, MoscuatT&i; only spec. Fils. musk-scented, pale 
green, in hds, at the tops of short leaf-stems ; cent. fis. 4-merous, sta. 
8; outer fls. 5-merous, sta. 10. Lvs. ternately divided. Low herbs, 
from 9} rhiz. Gt. Brit. 2. Sambucus, Exprr. Fils. 5-merous; 
usually white, in racemes or cymes; fragrant; lvs. pinnate. Herbs, 
shrubs, trees. S. racemdsa, shrub; berries scarlet, racemed; S. Eur. 
S. pubens, 6° high; berries red, pene S. canadénsis, 6°-15° high ; 
fis. fragrant, in broad cymes; berries blue-black; U.S. S. nigra, 
similar, but larger; 80° high, stout, branching; fis. cream-colored, 
berries jet-black ; wood valuable; cells, Figs. 217, A; 215, A; Eur., 
N. Af., Asia. 8. Viburnum. Fls. 5-merous, in cymes; drupe 1- 
seeded. V. Tinus, LAURESTINE, fis. pink or white, winter-blooming ; 
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berries dark blue; evergreen trees, making forests, in Corsica; shrubs 
elsewhere. V. Opulus, GUELDER RosE, SNOWBALL; 6°-12° high; 
lvs. decid. ; fls. small, white, in cymes, outer neutral, enlarged ; berries 
red. Both worlds. Cultivated form with all the fis. neutral. V. 
prunifolium, BLack Haw. 10°-20° high; fls. white, cymose ; drupes 
black, edible. N. Y. to Ga., W. Sev. other spec. in U.S. Sub- 
Ord. 2. Corolla reg. or irreg.; style simple. 1. Diervilla (Wei- 
gélia). ls. 5-merous, almost reg., funnel-shaped, large, clustered. 
Shrubs. D. trijida, fis. yellow, 1°-4° high, N.; D. sessilif dlia, similar, 
Alleghenies, 8.; D. japénica, fis. pink, profuse, 2°-5° high, Japan. 
2. Lonicera. Shrubs, twining, or sometimes erect. Many fine spec., 
both worlds. L. sempervirens, TRUMPET HoninysucKLE; fis. reg., 
trumpet-shaped, scarlet or yellow; berries red; N. Y., §. States, 
where it is evergreen. L. Caprifilium, twining, lvs. decid.; fis. 
irreg., pink; berries yellow; Hur., Asia. L. grdta, Swexr H.; 
twining, evergreen; fls. white, with pink tube, very fragrant; Mid. 
and 8. States. L. Perichjmenum, WoopBINE; lvs. decid. ; twining ; 
fis. irreg., red or yellow, fragrant; berries red; Eur. L. nigra, BLack 
H.; erect; 2°-4° high; lvs. decid. ; peduncles 2-flowered; fs. red- 
dish; berries black; Mid. Eur. Fig. 107. 8. Symphoricarpus. 
Fils. 4—5-merous, small, pink, clustered. Shrubs, N. Am., Mex. S. 
racemosus, SNOWBERRY ; 2°-4° high; berries large, white; N. Y., 
Can., W. S. montana, straggling ; 2°-3° high; berries white; mts., 
New Mex., Colorado, Cal. S. vulgaris, CORAL-BERRY ; 2°-8° high; 
berries dark red; Penn. to Iowa, 8. States. 4. Linnaéa boredlis, 
TWIN-FLOWER, only spec.; creeping and rooting, small evergreen ; 
fis. twin, pink, fragrant; berries dry, 1-seeded. N. Eur., Asia; N. 
Am., lat. 89° to Arctic Ocean. 

1. Calyciflore. 
Division III.—Polypétale. 3 Subdivisions | 2. Disciflore. 

3. Thalamiflore. 

Flowers usually dichlamydeous. Petals usually separate. 

Subdivision I.—Calyciflore. Calyx usually conspicuous; sepals 
usually connate. Ova. frequently adh. Petals 1-seriate, epig. or 
perig. Torus adnate to base of calyx, rarely raised into a gynophore. 
Sta. perig., usually inserted on or beneath the outer margin of the 
torus, Most useful of the 3 Subdivisions. 
Umbel Alliance.—Fls. reg., usually 8. Corolla 2~-4-5-10-merous, 

sometimes 0. Sta. usually def.; styles free or connate at base. Ova. 
1-2- -celled. Ov. sol., pend. ; coats confluent with nucleus. Emb. 
usually minute. Perisperm present. 75. Cornaceze. 76. Araliacez. 
77. Umbelliferz. 

Ord. 75, Cornacee.—8 or Q <j; often apet. Drupe, berry, 
pome. Trees or Shrubs; lvs. exstip., simple, usually opp. 10 gen., 
40 spec., temp. regions, both worlds. 3 Sections: 

: . Lvs. alt. 1. Nyssa. Fils. apet., 2-5-merous; sta. 
5-10-12. “Drupe 1-seeded, plum-like. Trees, N. Am. 4 spec. N. 
capitata (céndicans), OckEcHEE Lime. j' fils. capitate, Q sol. ; 
drupe dark red, edible. 20°-30° high. River-banks near coasts, 8. 
N. uniflora (denticuldta, tomentosa, angilisans, grandidentata), GREAT 
TuprLo. Q fi. sol.; drupe blue. Lvs. sometimes angulate-dentate. 
70°-80° high. Swamps, S. N. aqudtica (bifléra), Ponp TUPELo. 
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© fis. twin; drupe blue. 30°-70° high (or a shrub in pine-barre 
Ponds, swamps, N. C. to Fla. W. N. oles ( agunitiod, villons), Prrrrripar, Sour Gum, Ur.anp TupPEto. © fis. 3-8, Sade Drupe dark blue. 30°-60° high. Wood with interlacing fibres, im- possible to split. Rich woods, dry or damp; Mass. to Ill., S. ‘Lys bright crimson in autumn. B. Fils. 2 Qi. Ins. opp. 1, Garrya. Petals 0. jf! 4-merous ; Q 2-merous; both in showy, drooping cat- kins. Berry 2-seeded, haw-like. Evergreen shrubs ; few spec., Cal. Mex., W. Ind. G. elléptica, fis. green, Cal. G. foémina vellow, N. W. Am. G. Z a a : : 7 Us. yellow, a eS aurifolia, fils. white, Mex. 2. Atcuba.  Corol. merous; fis. purple, small, panicled. Berry 1-seeded, bright red or 
yellow ; lvs. often mottled. Evergreen bushes, sev. spec. ; Himalayas 
Japan. C. Fils. 8, dichlamyd., 4-merous. 1. Benthamia. Fis. 4- merous, fleshy, capitate. Drupes small, forming together a multiple 
large, red, edible berry, mulberry-like. Trees, small, resembling Cor- nus jlirida. B. fragifera, N. Ind. B. japénica, Japan. 2. Cérnus. 
Fis. clustered. Drupe 2-seeded. Small ‘trees or shrubs, rarely herbs. 
Lvs. usually opp. C. florida, FLowerine CéRNnEL, Doawoop. 20°- 
35° high; fl. cluster with an involucre of 4 white, petal-like bracts. 
Drupes small, scarlet. U.S. C. canadénsis, BUNCH-BERRY. Fs. 
and fr. near last, but stems 5/-7/ high, ©, from a 9} rhizome. 
N.U.S8., Can. C. mds, Matz CoRNEL, QornEL1IAN CuERRY, Doc- 
woon. Fis. and fr. of last, but involucre small, and drupes larger. Fils. 

in the young trees; hence the specific name. 12°-20° high. Eur., 
W. Asia. The following have white fis. in flat, open cymes, without 
involucre: C. sanguinea, BLoopy CorNEL, FEMALE OC. Fis. ill- 
scented; fruit dark purple. Branches (and lvs. in autumn) dark red. 
4°-15° high. Eur., N. Af. C. dba (stoloniféra), Ren Oster C. Fis. 
and fr. white; branches and shoots of a finer red than the last. 4°-10° 
high. Siberia; Can. to Va., W. to Cal. C. asperifdlia, 8°-12° high ; 
drupes pale blue. Tl, Fla, and 8. W.  C. sericea, drupes pale 
blue. 6°-10° high. Can., U. S.C. paniculdta, cymes panicled, 

- showy; drupes white. 10° high. U.S., Can. C. alternifolia, only 
spec. with alt. Ivs.; drupes dark blue. 15°-20° high, branching 
widely. U.S., Can. 2, Curtisia faginea, AssacAy Treg. Lys. 
opp. Fis. small, 4-merous; drupes small, 4-5-celled. Large, fine 
tree, 80° high; wood made into assagays (javelins) by the natives. 
Cape of Good Hope. 8. Alangium. Luvs. alt. Fils. purple, 5-6- 
merous ; sta. 2-4 times as many as petals; drupe l-seeded. Tall, fine 
trees; rts. aromatic, wood beautiful, valuable. 2spec.: A. decapétalum, 
A. hexapétalum. E. Ind. 

Ord. 76. Araliacee.—Fils. §, rarely diclinous by arrest. Petals 
5-10 or more. Sta. equal to or 2-3 times their number.” Ova. of 2-15 
l-ovuled cells. Berry fleshy or dry. Shrubs, Trees, rarely Herbs; 
sometimes spiny. Lvs. exstip. 22 gen., 160 spec. 5 Tribes; dis- 
tinctions in est. and number of stamens. 

1. Plerandra. Fils. 5-merous, 9 8 <j, umbelled. Fr. a drupe. 
Lvs. digitate. Trees, Feejee Islands. 2. Hédera Hélix, Ivy. Ever- 
green creeper; fis. 5-merous, yellowish, umbelled; berry 5-celled, 
small, dark. Eur. Fig. 92; hairs, Fig. 106, 4. 8. Cussdnia. Fs. 
5-7-merous, greenish; spiked or panicled; berry 2-8-seeded. Lvs. 
digitate. Shrubs, Cape of Good Hope, New Z. 4. Dendrépanax. 
Fis. and fr. of Hédera; but lvs. entire. Trees, trop. Am., Asia. 5. 
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Helwingia ruscifdlia. Fls. diclinous, apet., 3-4-merous, small, clus- 
tered on the midribs of the entire alt. lvs. Drupe small. Low shrub. 
Japan. 6. Fatsia. Fils. 8 or 9 8 <j’, 4-6-merous, small; umbels 
paniculate. Drupe small. F. papyrifera, Rice-Parer Tree. Lvs. 
5-7-lobed, 1° long; panicles terminal, drooping, 1°-3° long. Pith 
the valuable Rice-paper of commerce. Tree 20°-80° high. Fig. 225. 
Swampy forests of Formosa Island. 7% Panax. Fils. umbelled; lvs. 
palmate, petioles sheathing. Herbs, shrubs, trees, N. Asia, Am. P. 
Schinseng, Ginsene. | herb; rt. fleshy, medicinal. China. P. 
quinquefdlium, AMERICAN G.; similar; berries scarlet. Can., U. S. 
8. Aralia. Fls. 2 8 6, 5-merous, smuil, whitish, umbelled; drupe 
5-10-seeded. Lvs. various; simple, oftenercompound. Trees, shrubs, 
herbs, both worlds. A. spindsa, Spiny A., TEAR-BLANKET, DEVIL’s 
WALKING-STICK, HercuLes’s CLus. Stem palm-like, 10°-30° high, 
armed with spines; crowned at top with immense, spreading, 2-3-pin- 
nate lvs, 4°-6° long, and an umbellate panicle larger still. Drupes 
dark. Penn., Ohio, to Gulf of Mex. A. nudicadlis, AMERICAN SAR- 
SAPARILLA. Rts. aromatic, long, slender, horizontal, used as the true 
Sarsaparilla (Smilax S); stems 1° high, naked, crowned with 3-7 
umbels; If. sol., radical, ternate-quinate. Drupes black. Can. to 
Fla., 5. and W. Sev. other Am. spec. 

Ord. 77, Umbelliferze.—Fls. 3, rarely diclinous by arrest ; small, 
5-merous, umbellate, rarely capitate; white, yellow, rarely pink or 
blue; calyx often nearly 0; petals usually inflexed. Carpels 2; fr. 2 
mericarps, forming a cremocarp (Lesson XXIV.). Herbs, rarely 
Shrubs; often strong-scented; stem fistular or pithy. Lvs. alt. ; 
petiole dilated at base; blade usually ent; rarely entire. A very 
natural Order. 309 gen., 1500 spec. ; northern parts of N. hemisphere, 
rare in 8S. hemisphere, few in tropics. 9 Tribes, in 8 Sections; tribal 
distinctions in fruit. 

Section 1—Umbels compound. Furrows thickened over vitte. 
Tribe 1, 1. Thapsia. Lvs. 3-pinnate, dissected. Rts. medicinal, 

sometimes poisonous | herbs. Sev. spec., 8. Eur., Asia. T. Silphion, 
ASADULCIS, gum-resinous. Levant. Tribe 2. 1. Datcus Cardta, 
Carrot. (@). Lvs. pinnatisect; rt. fleshy, yellow, edible. Eur. 2. 
Cuminum Cyminum, Comin. @). Fennel-like. Sds. aromatic. 
Egypt, Asia. 38. Coriandrum sativum (only spec.), CoRIANDER. 
©; 18% high, lower lvs. pinnatifid, upper pinnatisect. Sds. fetid, 
becoming aromatic when dry, 8. Eur., Levant. 

Section 2.—Umbels compound. Primary ridges only conspicuous. 
Tribe 3. 1. Pastinaca sativa, Parsnip. (@). Lvs. pinnate, large; 

fils. yellow. Rt. fleshy, cream-white, edible. Eur. 2. Narthex Asa- 
foétida. |, tall; rts. furnish the drug Asafetida. Thibet, Persia. 
8. Férula, sev. spec., Old World. F. comminis, GIANT FENNEL. 
9], 15° high; pith used as tinder. Medit. States. 4. Opopanax 
Chirénium. |, 6°-7° high; yields a milky, medicinal gum-resin. 
S. Eur. 5. Heracleum, Cow Parsnip. QI, coarse, bold-growing ; 
fls. white, lvs. comp. Many spec. H. gigantéum, 12°-20° high, 1° 
in girth. Siberia. H. landtum, 4°-8° high, rt. edible. N., U. 8. 
Tribe 4. 1. Angélica sylvéstris, D|, 5°-6° high, fragrant; large, 
comp. lvs.; large umbels of fls., white, pink-tinged. Eur. Gigantic, 
tree-like spec. in Kamtschatka. A. Curdtisii, 3° high, O|. Characters 
of type. Mts., N. C., E. Tenn., Va. 2. Archangélica officindlis, 
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LAND Spinacu, ©, edible, which is found in Japan as well as New 
Z. and S. Am. 2 Mesembryanthemum. Fils. 8, reg.; calyx 
5-2-8-partite ; petals oo, linear, of various colors, usually opening at 
noon; sta oo; ova. adh., 4-20-carpelled; stig. 4-20, cristate. Boll 
fleshy, becoming dry and dehisc.; sds. 0. Succulent plants, with 
showy lvs. and fls. Nearly 400 spec., hot, sandy plains, Old World, 
chiefly at Cape of G. Hope. M. crystéllinum, Ick-PLantr. ©, @; 
lvs. broad; whole plant covered with glittering, watery pustules 
Canaries, Greece, Cape of G. H. M. dolabriférme, Fic-Marieo.p, 
anes fils. yellow; M. spectdbile, similar fls. pink; Cape 
of G. H. 

Ord. 79. Cactaceez.—Fls. 8. Sepals and petals o. Sta. o. 
Ova. adh. Berry 1-celled, c-seeded, smooth, or- with spines or 
bristles, from whose axils branches are often,develuped. Shrubs or 
Trees with watery or milky juice; stem fleshy; lvs. usually 0, indi- 
cated only by a cushion under the bud. Fils. large, usually sol. ; 
showy, evanescent. 18 gen., 800 spec., all American. 2 Tribes: 

Tribe 1. Calyx-tube not produced beyond the ovary. St. branched, 
jointed. 1. Peréskia. 12 species, several with woody stems and de- 
veloped lvs. P. aculedta, BARBADOES GoosEBERRY TREE. 15°-18° 
high, st. woody, spiny; branches trailing; lvs. oblong, elliptical; fis. 
large, white, clustered; berries yellow, edible. W. Ind. 2, Opuntia, 
PRIcKLY-Prear. St. and branches usually thick, flat, leaf-like in 
form; lvs. rudimentary, one under each tuft of bristles or spines on 
the branches; fis. yellow or orange-red, satiny in texture fr. pear- 
shaped; spiny. 150 species, chiefly trop. O. brasiliénsis, tree-like, 
leafless, 10°-15° high, branches short, flat; pear edible. Brazil. O. 
Tuna, similar, 20°-25° high, pears very sweet. Trop. Am.; culti- 
vated round the world. 0. Rafinésquii, low, spreading, jointed ; 
branches 4/-8’ long, broad, flat, spiny-bristly ; fis. yellow, red in cen- 
tre. W.andS., U.S. O. vulgaris, similar, branches smaller, spines 
few, pear smooth, edible. Common. U.S. 2 Nopalea. Similar, 
but main stem taller, and red fis. not so wide open. N. (Opuntia) 
cochinillifera (or coccinellifera), COCHINEAL Cactus ; st 8°-10° high; 
supports the Cochineal insect. Mex., W. Ind. Fig. 102. Tribe 2. 
Calyx produced beyond ova. St. rarely leafy. 1. Céreus. Many 
fine spec. ; stems columnar ; trees. or climbers, or low, trailing; often 
night-blooming. CC. gigantéus, 60° high, branches columnar, erect ; 
New Mex. C. grandiflora, st. climbing, rooting, fls. night-blooming. 
W. Ind. 2. Echinocactus, Hepernoa Cactus. Sev. spec., S. W., 
U. S., Brazil. 8. Mélocactus, Meron C. St. melon-shaped. W. 
Ind. 4. Mamillaria, NippLe Cactus; st. 1°-5° high, with nipple- 
like tubercles. Sev. spec., Nebraska, Texas, Mex. 

Passion-flower Alliance.—Fls. usually reg.; 8 or diclinous. Ova. 
usually adh., syncarpous, 1-celled; placentas parietal; sometimes 3- 
or more-celled by the produced placentas. Styles distinct or connate. 
80. Datiscaceze. 81. Begoniaceze. 82. Cucurbitacez. 83. Passi- 
floraceze. 84. Turneracee. 85. Loasacexz. 86. Samydaceze. 

Ord. 80. Datiscacee.—Fls. § 9, rarely 8 or gf 8 Q; small, 
greenish. Corolla 0. Ova. adh. Calyx 3-9-fid; sta. 3-15. Boll 1- 
celled, oo-seeded. Herbs or Trees ; lvs. pinnate, or palminerved ; exstip. 
8 gen., 4 spec. 1. Tetrameles Horsfiéldii, only spec. gi 9. Large 
tree; lvs. sometimes lobed; fis. spicate; Ind., Java. 2, Octomeles, 
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one spec., Malaysia. 8. Datisca. © herbs. D. glomerdta, fis. 8 ; 
lvs. 8-partite, central lobe pinnatifid ; fis. in axil. hds. Cal. D. can- 
nabina, fs. f 9 ; reproducing often by parthenogenesis ; lvs. pinnate; 
fis: racemed. W. Asia, Nepal. 
_Ord. 81. Begoniacez.—Fls. ., cymose; ¢ in the middle, ? at 

circumference. calyx large, 2-leaved ; petuls (inner sepals of some 
authors) small, 2-3-7 or 0; sta. oo, distinct or monadelphous, @ 
calyx and corol. nearly alike, 2-3-4-5-6-8-merous; ova. adh.; styles 
usually 8; boll (rarely berry) usually 3-celled, 3-winged; sds. o. 
Herbs with fleshy rhiz.; or Undershrubs or Shrubs with acid juice ; 
lvs. inequilateral ; stip. 42 gen. ; 400 spec. ; trop., both worlds, chiefly 
Am. 1. Hillebrandia sandwicénsis, succulent herb; peduncle 1° high ; 
fis. in a dichotomous, panicled cyme; ova. half-free, open above ; estab- 
lishing the affinity with Saxifragacez. Sandwich Islands. 2, Begonia, 
Ol, herbaceous, with showy lys and 4s. 3850 species, trop., both worlds, 
chiefly in New World; propagating readily from lvs. 3. Casparya, 
climbing; boll triangular, 8-horned. 3 spec., Peru. 

Ord. 82. Cucurbitacez.—Fls. .P or f! 2, rarely 8 ; white or yel- 
low, rarely red; 5-merous; stu. 5; one, or all, often 1-celled; fila- 
ments rarely distinct, usually monadelphous; anthers usually sinuous. 
Ova. adh., 8-5-rarely, carpelled. Berry fleshy (rarely dry), indehis- 
cent, rarely dehiscent. Herbs or Undershrubs, climbing by tendrils ; 
rarely erect. Lvs. palminerved, palmilobed, cordate. 70 gen., 340 
spec. ; both worlds; chiefly in Ind., 8. Am. 8 Tribes: 

Tribe 1, Fr. large, indehisc. Sds. large. 1. Fevillea. 9], herba- 
ceous, stem rather woody; climbing the tallest trees; gourd round, 
rind woody; sds. oily; strung and used as candles, especially in 
Catholic processions. Sev. spec. W. Ind., Peru Tribe 2 Fr. 
l-celled, opening at top by 3 valves. Sds. winged. 1. Zandnia. 

Q. Climbing; lvs. entire; fr. fleshy. Ind. Tribe 8. Ova. 
3-celled; ov. pend. 1. Gynostémma. ; corolla 0; fis. panicled. 
Ova. half-free; pepo fleshy. Asia. Tribe 4. Ova. 1-celled; ov. 
pend. 1.Gomphogyne. ,?. Climbing; boll dehiscent. Himélayas. 
Tribe 5. Ova. 1-celled; ov. sol., pend. 1, Séchium edile, CHdcud. 

&:- Climbing from a large, fleshy, yam-like, edible rt. ; lvs. 5-angled ; 

pepo fleshy, edible, 4” long, green or cream-colored. W. Ind. 2. 

Sicyos anguldtus, similar, but weak ; fr. 6’” long, spinous, clustered. 

Can., U. 8. Tribe 6, Sta. 1-3. Ova. 1-4-celled. Pepo bursting 

elastically. 1. Echinocystis /obdta; £; racemes 1° long; tall, 

climbing ; lvs. 5-lobed, pepo 2/ long, prickly. N. Eng. to Wis., 8. 

to Ky. Tribe 7. Sta. 3; anth. flexuose. Ova, 8-4-celled. 1, Abobra 

viridiflora. G' Q; climbing; lvs. finely dissected; fis. sol.; pepo 

small, pend., scarlet. S. Am. Tribe 8, Sta 3; anth. flexuose, 

curved, or straight. Climbers, tendrilled. 1, Pilogyne (Zehnéria) 

sudvis, lvs. 5-angled, pepo small; Asia, Af. 2. Bryénia dioica, Bry- 

ONY. @; lvs. 8-5-lobed; pepos small, scarlet, clustered. Fig. 

184. ur. B. diba, similar, . Eur.; hairs, Fig. 106, 9. B. Boy- 

kinii, similar, climbing 10°-20°; pepo plum-like, crimson. Ga. to 

Fla. 38. Melothria péndula, similar, delicate; pepo small, green. 

N. Y. to Ga. and La. 4, Cucurbita Pépo, PumpKin, SquasH. Asia. 

Pollen, Fig. 178. C. vernicdsa, KERSHAW, Croox-neck 8. N. Am. 

5. Ecbalium agréste, SquIRTING CUCUMBER; ©; trailing, tendrils 0; 

pepo small, green, bursting and projecting its sds. Fig. 74. 8. Eur. 
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6. Momordica, Batsam CucuMBERS. Sev. fine spec., high-climbing ; 
lvs, lobed or comp.; pepo oblong, orange or red, warted or prickly, 
bursting and showing the bright, red-arilled sds. Both worlds. 7%. 
Citrullus io vulgaris, WATER-MELON. (©). Luvs. sinuate, 
3—5-lobed, lobes pinnatifid. Asia. Numerous varieties. C. Colocyn- 
this, CoLocynTH GourD; fr. furnishes the drug. Asia. 8. Cucumis 
sativus, CUCUMBER. ©. Asia, Egypt. Fig. 168. C. mélo, MzLon 
(M Etiest rol ; the variety CANTALOUPE gets its name from Canta- 
luppi, a seat belonging to the Pope, near Rome. Figs. 220, 224. C. 
Anguria, GHERKIN ; pepo small, prickly; used as pickles. 9. Lage- 
naria vulgaris, GOURD, CALABASH; ©); with or without neck; often 
very large; rind horny; used as various utensils. Af., Asia. 10. 
Luffa egyptiaca, TowrLt-Gourp, Lacre-G._ Rind horny; fibrous 
within; fibre lace-like, used as sponge, or made into handsome head- 
dresses, ete. Asia, Af. 

Ord, 83. Passifloracez.—Fls. 8 or diclinous by arrest, 4-5- 
merous, dichlamyd. (called ‘‘monochlamyd., with 2-seriate perianth,” 
by some authors). Fl. described fully, Lesson XXI. Corolla some- 
times 0, and sta. 0; corona sometimes 0. Peduncle jointed at the f1., 
usually 1-flowered. Ova. free, usually stipitate; sometimes sessile. 
Berry or boll; 1-celled, placentation parietal; sds. 0. Herbs, Shrubs, 
generally climbing by tendrils; or Trees. Lvs. alt., simple, or comp. ; 
stipules rarely 0. 12 gen., 200 spec.; warm regions, Am., W. Ind., 
E. Ind. 5 Tribes: 

Tribel. Fis. f§ 9,2 3 GJ. Corona 0. 1, Carica. Gf fl. mono- 
petalous, 5-merous; sta. 10. Q fils. polypetalous, 5-mervus. Berry * 
pepo-like, large, indehisc. Small, unbranched, milky trees with 
spongy wood and hollow stems. 10 spec., trop. Am. C. Papdya, 
Papaw, 20° high; lvs. 7-lobed, 2° in diam.; pepo large, edible; 
with abundant fibrine. Fig. 237. W.Ind. Tribe 2. Fls. diclinous. 
Corona 0. Corol. monopet., 38-5-fid. 1. Acharia tragicides, only 
spec. ; slender herb; lvs. trifid, fls. 8-merous, involucel 3-leaved, fr. 
stipitate. Cape of Good Hope. Tribe 3. Fils. 8 or diclinous, small. 
Corona small or 0. Lvs. entire or lobed. 1. Modécca. Climbing 
shrubs; fls. 3-merous; boll stipitate, 3-valved. Sev. spec., trop. 
Asia, Af. 2, Ophiocaulon cissampeloides, similar, fls. 5-merous ; trop. 
Af. Tribe 4. Fils. 8. Corona 1-2- or more-seriate. Styles 1, or 
3-5, connate at base. 1. Smeathmannia. Erect shrubs; fis. white, 
5-merous; corona urn-shaped, sta. 20; boll inflated, 5-valved. 2 
spec., West trop. Af. 2 Tacsodnia. Climbing shrubs, with showy 
fis., resembling Passiflora; but with 2 coronas, one at throat, the other 
at base of calyx-tube. Ornamental. Sev. spec.; fr. (berry, pepo) 
edible; trop. Am. 8. Passifldra, Pass1on-rLoweER. FI. and fr. 
described, Lesson XXI. Corona filamentous, oo-seriate. Herbs or 
shrubs climbing by tendrils; or trees without tendrils. Sds. with 
fleshy aril. Berry (pepo) edible in sev. spec. Very many spec., orna- 
mental; fis. of rich and various colors. Chiefly in trop. Am.; few in 
Asia. P. guadrangularis, GRANAD{LLA; shrubby climber; st. quad- 
rangular, 4-winged ; fis. 3’ long, crimson, fragrant; lvs. 8’ long, oval; 
berry 6’ long, edible. P. edilis, similar; st. round; lvs. 3-lobed, fis. 
spreading, white; berry 3’ long. P. cerilea, similar to last; lvs. 5-7- 
cleft; fis. blue; berry smaller. P. incarndta, SacreD Passton- 
FLOWER. 9| herbaceous climber; lvs. 3-cleft, serrate, 43’ in diam. ; 
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stip. rudimentary; petiole and bracts with 2 boss-like glands. Fi. 
pale purple, 3’ wide; corona longer than pet. Fr. (May-pop) 2/ long, 
edible. Fig. 155. Va., Ky ,8.to Gulf. Tribe 5. Corona dentate. 
Fis. small, sol., but infil. raceme-like. Boll. Stip. 0. 2 gen., 12 spec. 
1, Maleshérbia ; small shrubs; Peru. 2. Gynopletra; herbs; Chili. 

Ord. 84, Turneracee.—Fls. 8, reg., 5-merous. Ova. free, 1- 
celled. Stigmas 3-6, fan-shaped. Boll 8-valved, o-seeded ; sds. 
strophiolate. Lvs. alt., simple, petioled, exstip., but often with 2 
glands at base. Herbs, Undershrubs, Shrubs, Trees. Few gen. ; trop. 
both worlds. 1. Erblichia, trees; lvs. lanceolate; fls. large, axil, yel- 
low; petals with fine filaments at base. Cent. Am. 2. Turnera. 
Herbs or shrubs; lvs. notched or cleft; fls. usually yellow; axil., or 
adh. to petiole. Many spec.; W. Ind., S. Am., Cape of Good Hope. 
T. (Piriquita) fulva, of 1° high; N.C.to Fla. T. (P.) gldbra, 1°-2° 
high; 8. Fla. T. (P.) tomentosa, 1° high; 8. Fla. 

Ord. 85. Loasacez.—Fls. 9, reg., 4-5-10-merous, polypetalous ; 
sta. 8-10-00 , some of them sterile; grouped in bundles. Ova. adh., 
placentation parietal; boll 3-5-10-valved, o-seeded. Lvs. simple, 
usually palmilobed ; exstip. Herbs (except Kissénia) ; often climbing; 
with rigid or stinging hairs and showy fls. 20 gen. 1. Kissénia (incor- 
rectly Fissénia) spathuldta, only spec. Shrub, gooseberry-like ; petals 
10; fis. small, green. Boll 10-ribbed, of 10 nuts. §S. and Cent. Af., 
Arabia. Only type not American. 2. Caidphora; and 3. Blumen- 
bachia ; branching and climbing herbs with showy fls.; Chili, Peru. 
4. Loasa, erect or climbing herbs; fis. large, yellow ; same habitat. 
5. Bartonia, showy annuals, branching, 2° high; fis. large, clustered, 
white or orange. Pacific States. 

Ord, 86. Samydacez.—F's. § reg., inconspicuous, 4-5=15- 

merous. Ova. l-celled. Berry or boll 1-2-celled, o-seeded. Lvs. 

simple, petioled; stip. small or 0. Trees or Shrubs. 16 gen., nearly 

200 spec.; trop. Ind., Af., Am. 4 Tribes. Tribe 1. Ova. adh. or 

free. Fis. 4-15-merous. 1, Byrsanthes, LeatHEer-rLowsr. Corolla 

purse-like, leathery. Shrubs with snow-white hairs. Andes. 2. 

Homalium. Sta. o, bundled in groups. Trees or shrubs. Both 

worlds. Tribe 2. Lvs. opp., ova. free. Petals 0. Calyx 4-partite. 

Sta. 8-0. 1, Abatia. 2, Raléighia. Shrubs. S. Am. Tribe 3. 

Lvs. alt. Ova. free. Calyx 4-5-merous ; petals 4, 5, or more. Sta. 

oo. 1, Banara. Small trees, shrubs, 15 spec.; trop. Am. Tribe 4. 

Lvs. alt. Ova. free. Petals 0. Calyx 4-5-merous. Sta. 6-30; 

staminodes as many. 1. Casearia. Small trees, shrubs ; 100 spec., 

chiefly in S. Am., W. Ind.; a few in Ind. 2 Samyda. Staminodes 

0. Shrubs or trees, often thorny. S. suavéolens, fis. white, with odor 

of orange-blossoms. Brazil. 
Myrtle Alliance.—Fls. usually § ; reg. or sub-reg. Ova. syn- 

carpous, usually adh.; styles rarely distinct. Placentation various. 

Lvs. simple, except in Combretacem. 87. Onagracez. 88. Halo- 

rages, 89. Lythracez. 90. Melastomacez. 91. Myrtacez. 92. 

Combretacez. 93. Rhizophoracez. 

Ord. 8%. Onagracez.—Fls. 8, 2-4-merous ; sta. 2-4-8-12. Ova. 

adh. or half-adh., 1-2-4-celled. Boll; berry; or nut. Aquatic or 

terrestrial Herbs or Shrubs. 22 gen., 800 spec. ; temp. regions, both 

worlds. 
1, Trapa, Floating herbs. Fis. 4-merous; sta. 4, Ova. half-adh. 
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Nut large, horned, 1-celled, 1-seeded. T. ndtans, CALTROP, WATER 
CHESTNUT; lvs. triangular, petioles long, swollen, fibrous; nut 4- 
horned ; sd. large, edible; cotyledons unequal. Perisperm 0. 8S. 
Eur., Asia. T. bicdrnis, Lina, Ki-cui, similar; nut 2-horned, like a 
bull’s head; sd. edible. China. 2. Gatra, terrestrial; nut 4-celled, 
cells I-seeded. Fils. white or rose. Sev. spec., N. Am. G. Lind- 
heimeri, O|, 8° high, fls. white; Tex. G. biénnis, @), 3°-5° high, fis. 
rose; Can. to Ga. 8. Circaéa. Fils. 2-merous; nut 1-2-seeded, 
bristly, small. C. Lutetidna, Encuanter’s NIGHTSHADE. Terres- 
trial; O|, 127-20’ high; fls. small, white, racemed. N. Am., Eur. 
4. Eucharidium, fis. purple or white, 4-merous, reg. ; calyx-tube pro- 
longed beyond ovary. (G), branching, low; 2 spec., Cal, 5, Clarkia; 
similar, but petals lobed. Sev. spec., Pacific States. 6, Godétia. ©, 
low; fis. purple, pink, day-blooming; otherwise like next. Cal., 
Columbia R., S. Am. % CEnothéra, Evenine Primrose. Fis. 
yellow, white, very rarely pink, purple; vespertine, or opening only 
in bright sunshine. ©, @), 2|; many spec., erect or stemless. N. 
and S. Am. CE. dbiénnis, 2°-38° high, lvs. lance.-oblong; fis. yellow. 
Pollen-gr., Fig. 4,4. U.S. 8. Lopézia, calyx-tube not prolonged ; 
petals clawed, irreg. ©, slender, branching; fls. small, pink or 
white. Mex. 9. Jussiaéa. Fls. 4-merous, yellow or white; sta. 
8-12. Marsh herbs or shrubs; both worlds. J. grandiflora, 9} herb, 
creeping stems; fls. 2’ in diam. Marshes, S. States. Sev. other spec., 
U.S. 10. Epilobium. 9] herbs. Fis. 4-merous, pink or red; sta. 
8; sds. strophiolate. Many spec., both worlds. E. angustifdlium, 
WILLOW-HERB. QO}; 4°-7° high; lvs. lanceolate; fis. large, pink- 
purple, racemed ; calyx-tube not prolonged. Boll long, slender. Fig. 
75. U.S., Eur. 11. Zauschnéria californica. Of; 19-2° high; fis. 
4-merous, scarlet, 2’ long; sta. 8; calyx-tube prolonged beyond 
ovary; sds. strophiolate. Cal. 12. Fuchsia. Fs. as in last, but 
long-peduncled; calyx very showy ; sds. not strophiolate; fr. « berry. 
Low shrubs or small trees; many spec., fis. very showy. Am.; Mex. 
to Fuegia. F. excorticdta, F. procimbens, New. Z.; only spec. not 
Am. 

Ord. 88. Haloragez.—Characters of Onagraces, but fis. often 
diclinous. 10 gen., 80 spec., both worlds. 1. Callitriche, WaTER 
Starwort. F's. <P, achlamydeous, with or without involucre. 
Sta. 1. Stig. 2. Ova. free. Fr. 4 cocci. ©, Of; small, usually 
aquatic. Lvs. entire, opp. C. Austini, 1’ high, tufted, terrestr. 
N. Y., N. J., west to Ill, 8. to Tex., Mex., Cal. C. vérna, amphib- 
ious, stems 3’-12’ long. Eur., Penn. to Fla. Sev. other spec., both 
worlds. 2.Gunnera. Fls. 8, £, 9 o', 2-merous; spicate, racemed, 
panicled. Ova. adh ; drupe 1-celled, l-seeded. Herbaceous stem ; 
lvs. rad., usually reniform, large. 11 spec., chiefly in S. hemisphere. 
G. macrophylla, Java. G. scdbra, Panqué; lvs. very handsome; 6° 
in diam.; Chili. 2. Proserpinaca palustris, P. pectindta, MEr- 
MAID. Fls. 8, achlamyd., 3-merous; petals 0; drupe 3-angled, 3- 
seeded. Small, creeping aquatics; lvs. lanceolate or pectinate. 
Swamps, ditches, N. Eng, to Fla., La. 8. Myriophyllum, WatzER 
Mitroit. Fis. 4-merous; sta. 4-8; petals small or 0. Fr. of 4 
cocci. Lvs. dissected. Submersed aquatics. Sev. spec., U. S. 4. 
Haloragis. Terrestrial; caulescent; fls. sol., or spiked, racemed, 
panicled; trop. Asia, Australia, New Z. H. citrioddra, Pirt-stR1; 

6 
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lvs. fragrant. New Z. 5, Hippuris, MaRe’s-rary. i herbs, wholly or partially subsnrwed ; ‘stem 1°-2° high H reais 
te fis. minute, 1-merous, axillary; petals 0; calyx a mere rim. 
j oo, H., vulgaris, common ; Continental Eur., N. Am. Ov., Fig. 

_ Ord. 89. Lythraceze.—Fls. usually re 
iso-, diplo-, triplo-stemonous ; rarely 6. Sta. si cue oe 
free (except in ‘Tribe 1), crowned by the persistent or accrescent calyx : 
se Sigg (rarely 1-) celled. Boll, drupe, berry ; sds. ‘etal? on 
f a a Trees. 40 gen., 300 spec., chiefly trop. ; both worlds. 

Tribe 1. Ova. adh. 1. Panica Grandtum ‘ 
GRANATE, GRENADE. Tree 20°-25° high; fis, Se at ean’ 
white, or yellow; berry large; rind tough, golden-red ; cells 2-seriate, 
oo-seeded; testa fleshy, red, edible. Rind of berry used to tan 
morocco leather. Fr., Fig. 208. Sev. dwarf varieties. N _ AE. WwW 
Asia. 2. Olinia cymésa, only spec., HarpPerr. F's. 5-merous ; 
cymose; drupe ar berry. 8 varieties; all shrubs, 4°-10° high ; wood 
hard, valuable. Cape; Abyssinia. 3, AxinAndra zeylénica. Fis 5- 
merous. Handsome tree, 60° high. Ceylon. Tribe 2. Ova. free. 
1. Lagerstroémia. Fs. 6-merous; petals clawed, limb crumpled. 
Boll crowned by calyx. 14 species; large shrubs or trees of Asia; 
lvs. opp.; fis. white, pink, purple, panicled, showy. L. reginee, 
JAROOL; magnificent timber tree, wood blood-colored, valuable. 
Ind., Burmah. L. indica, CREez (CRAPE) Myrriu, 10°-20° high. 
China. 2. Lawsonia alba, only spec. 10° high, fis. 4-merous, white, 
oo fragrant. Asia, N. Af.; sacred in Ind., where it is called 

ENDEE; lvs. powdered are the Hénna of Persia and Arabia, 
Called Eayptian Privet in Eng.; Jamaica Mienonetre in W. 
Ind. 8. Nesaéa. 9] herbs or shrubs; fis. 5-merous, yellow, pink, 
purple; calyx 5-7-merous. Sev. spec., both worlds. N. verticilidta, 
shrubby, stems 2°-8° long, fis. pink; N. Eng. to Fla. 4. Lythrum, 
LoosgstriFz. Similar, but pet. 5-7; fis. purple, pink, or white. L. 
Salicdria, 8°-4° high; fis. large, pink-purple. Eur. L. alatum, fis. 
smaller, purple; st. alate. W. aha S. 5, Ciphea. Calyx elongated, 
gibbous, or spurred; petals usually 6, unequal, sometimes 0. Sev. 
spec., herbs or undershrubs, trop. and N. Am. C. platycéntra, C1aar 
Fiowerr. 9, 8/-15’ high; smooth; calyx bright vermilion ; teeth 
violet, edged with white; petals 0. Mex. C. viscosissima, ©, homely, 
°_9° high, clammy-hairy; fis. small, petals pink. Conn. to IL, 8. 

Tribe 3. Herbs, usually aquatic. Fils. small. 1, Ammannia. ©. 
Fls. 4-merous, small, axil. Low herbs, in wet places. Sev. spec., 
both worlds. A. Admilis, lvs. spatulate. Mass. to Mich. and S. 

Ord. 90. Melastomacee.—Fls. 8, reg., cymose, rarely sol. 

Calyx-tube campanulate or oblong; limb 5-6-8-partite. Petals 5-6-3; 

sta. = or double or triple their number; filaments free ; connective 

often appendaged; anthers usually with apical porous dehiscence. 

Ova. free or variously adh. to calyx-cup; cells 4-5, or 6-20, rarely 1. 

Berry, drupe, boll. Sds. o; often reniform or cochleate. Lys. opp. 

or whorled ; 3-5-7-9-ribbed. Trees, Shrubs, rarely Herbs ; all inno- 

cent; fis. showy. 165 gen., 2000 spec. ; warm climates, both worlds ; 
chiefly in Am. and Ind. 38 Sub-Orders: 

Sub-Ord. 1. Ova. 1-o-celled. Sds. large, few. 1. Memécylon. 
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50 species, small trees or shrubs; fls. blue. Ind. M. edie, berries 
edible.‘ Sub-Ord. 2. Ova. 2-c-celled. Sds. minute. 1. Astronia. 
Trees, lvs. 8-ribbed; fis. small, purple, racemed; berry o-seeded. 
Moluccas. Sub-Ord. 8. 9 Tribes; distinctions in anthers and fr. 
Tribe 1. 1. Blakea. Trees, shrubs; lvs. leathery, 3-5-ribbed. Fis. 
large, handsome, white, rose-colored; berry oo-seeded, often edible. 
Trop. Am. B. quinguenérvia, berry yellow, edible. W. Ind. Tribe 
2. 1. Miconia. Shrubs, small trees; lvs. variable: fls. small, white ; 
anthers curved. Berry globose. Trop. Am. Tribe 3. 1. Medinilla. 
Anthers incurved; connective appendaged. Elegant shrubs; lvs. 
fleshy, ribs colored; fis. large, rose or white, panicled; peduncles and 
pedicels red. Fr.a berry. Islands, Ind. Ocean. Tribe 4. 1. Sone- 
tila. Herbaceous or shrubby; fis. 8-merous, purple, in scorpioid 
racemes. Boll depressed at top. ~ Many spec., E. Ind. Tribe 5. 1. 
Brédia. Shrubs; sta. 8, unequal; fis. rose-colored, cymose. Japan, 
China. Tribe 6. 1. Meriania (after Miss Merian, Brit. scientist). 
Trees; fis. large, purple, scarlet, crimson, yellow; cymose; sta. 10, 
equal; boll 8-5-celled. Trop. Am. Tribe 7. 1. Rhéxia, Dzxr- 
Grass, Meapow-BEauTY. QO], low, often bristly herbs; lvs. sessile, 
3-5-ribbed; fis. large, pink, purple, yellow; cymose or panicled; 
petals 4; sta. 8; ova. half-adh. ; boll 4-celled; sds. cochleate. R_ vir- 
ginica, R. Mariana, fis. purple. Penn. to IIll., 8. to Gulf. Tribe 8. 
1. Melastoma. Small, hairy shrubs; lvs. 3-5-7-ribbed; fis. usually 
5-merous; large, purple, pink, or white, fascicled; anthers 10; 5 
large, spurred. Many spec. Trop. Asia, Islands of Ind. and Pacific 
Oceans. Tribe 9. Connective appendaged. 1. Centradénia. Un- 
dershrubs; lvs. inequilateral; fls. 4-merous; sta. 8; fls. small, pink or 
white, racemed; boll 4-celled. Sev. spec., Mex., Cent. Am. 2. 
Lavoisiéra. Shrubs with dichotomous branches, sessile lvs.; showy, 
bracted terminal fls., which are 5- or 10-merous. Boll. 20 spec., 
Brazil. 

Ord. 91. Myrtaceze.—Fls. 8 reg.; rarely with irreg. sta. Corolla 
polypetalous (monopetalous in Tribe 1), rarely 0; sta. usually 20; ova. 
adh, or half-adh., 1-2-5- -celled. Shrubs, Trees, rarely Herbs. 100 
gen., 1500 spec. Both worlds, chiefly trop. 6 Tribes: 

Tribe 1. Corolla monopetalous, sometimes double. 1. Asteran- 
thus. Corolla single, multifid; sta. 0. Ova.adh. Luvs. alt., entire, 
petiolate; fls. sol., axil. Shrub, Brazil. 2. Napoleona. Corolla 
double; sta. with filaments connate into a petaloid cup with many 1- 
celled anthers. Berry pomegranate-like, 5-celled. Shrubs, resem- 
bling Pomegranate. W. Af. N. imperidlis, fils. cream-colored, 
axillary, in 3’s. Tribe 2. Sta. o; filaments connate into a petaloid, 
tongue-like cup. Berry or boll, c-seeded. Trees, trop. Am. 1. 
Lécythis, Monkry-pot TREES. 40 spec.; trunks 80°-90° high be- 
low the large hd. of branches with glossy foliage. Pyxis large, 
woody; sds. resembling Brazil nuts; often edible. L. Olldria, pot 
Fig. 156. 2 Bertholleétia excélsa, Brazit-NuT TREE; 100°-150° 
high, 8°-4° in diam. ; no branches, except near top. Boll 6” in diam., 
18-24-seeded ; indehisc. except by a pore at top ; shell 3’ thick, so hard 
it must be split with an axe to release the sds. Fig. 201. Guiana, 
Venezuela, Benzil, forming great forests. 3. Couroupita, CANNON- 
BALL TREE; similar; fis. large, pink or white, adventitious; boll 
resembles a cannon-ball. Tribe 3. Sta. o, often monadelphous. 
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Berry 1- or few-celled, 1-few-seeded. ‘Trees, tro si 
Gustavia. Trees or shrubs ; lvs. large,- May? ts te 
ice white, pink-tinged, racemed or umbelled; berry fleshy, apple- 
ike. Trop. Am. 2 Caréya. Trees; fis. large, red yellow, in 
5 ae hds. , or corymbs ; berry large, orange-like ; Ind., one spec. in 
te ustralia. 3. Barringtonia. Large oak-like trees; lvs, large; fis. 
arge, showy, pink, scarlet, white; berry fleshy, 1-seeded, 1/-2/ lon 
Ind, Malajar Ind’ Arch N. Avsteliz, B, Af. ‘Tribe 4, Bia. c, 
free. Berry 2-more-celled, cells often 1-seeded. Lvs. opy entire, 
exstip. 1. Caryophyllus aromdticus, CLove TREE. Heerneen 15° 
80° high; lvs. large; fis. purple, corymbose; unexpanded fi -buds the 
Cloves of pharmacy. Amboyna. 2. Eugénia. andsome trees or 
shrubs; trop.. both worlds. Fls. white, axil.; E. Piménta a 
SPICE, PIMENTO; small berries are the Allspice of commerce E. 
Jambosa, Rose-APpLe; berries as large as a plum edible. 8, 
Psidium. Trees or shrubs; fis. large, white; berries large. ‘Trop. 
Am. P. Guaidea, Gudva. 15°-20° high; produces the ellcienosh 
fruit. 4 Myrtus, Myrtle. Many spec., thyme-like dwarfs, shrubs 
small trees; both worlds. M. communis. Classic MyRtLe. Ever- 
— lings Fg he ia Wood beautifully mottled, valu- 
aver 'g ie . Asia. Tribe 5. Sta. o, free or connate. — Boll 

oo-celled. rubs or trees, chiefly in Australia. 1. Eucalyptus, 
Gum Trees. Corolla0. Nearly 150 species, Australasia. E. gigan- 
téus, 400° high, 100° in girth. Tasmania. E. pulverulénta, lofty tree 
New Holland. Fig. 157. 2. Beaufortia. Shrubs with showy fis. 
5-petalled ; New Holland. Tribe 6. Sta. often def., some usually 

sterile. Fr. l-seeded, indehisc., or 2-valved at top. 15 gen., many 

spec. Heath-like shrubs, Australia. 1. Darwinia; fis. apetalous. 
2) cee petals 5, sta. 10, 5 abortive, strap-shaped; fis. - 

white. 
Ord. 92. Combretaceze.—Characters of Halorager; but Trees or 

Shrubs, erect or climbing. 23 gen., 200 spec. Trop., both worlds. 

1. Gyrocarpus ; nut winged; trees, E. Ind., trop. Am. 2, Illigera ; 

nut 4-winged; climbing shrubs; lvs. ternate, Java; lvs. quinate, 

trop. Af. 3.Combrétum. Petals 4, sta. 8; drupe leathery, 4-winged. 

Trees or shrubs, often trailing or climbing by the persistent 1f.-stalks, 

which are changed to hooks. Fis. $f 8 g in spicate panicles. Many 

fine spec. Both worlds. 4. Quisqualis. Climbing shrub; petals 5, 

sta. 10. Fis. white, changing to red; spicate, showy. Asia, Af. 5. 

Terminalia. Both worlds. T. Catéppa, tree, Ind. Emb., Fig. 191, E. 

Ord. 93. Rhizophoraceze.—Characters of Combretaces ; but lvs. 

ent. Trees, Shrubs. 14 gen., trop., both worlds. 8 ‘Tribes: 

Tribel. Styles 3-5. Perisperm 0. 1. Anisophyllea. Shrubs, trees; 

trop. Asia, W. Af. Tribe 2. Style 1. Perisperm fleshy. 1, Cassi- 

pourea. Trees; lvs. opp.; petals 4-5-clawed, fringed. Berry small, 

few-seeded. 3 spec., W. Ind., Cent. Am., Venezuela, Guiana. Tribe 

3. Style 1. Perisperm 0. Radicle very large, protruded from the 

fruit whilst still on the tree. Maritime trees. 1. Rhizophora, Man- 

Grove. Fils. complete, 4-merous; sta. 8-12. Ova. half-adh. Fr. 1- 

celled, I-seeded. Branching trees, sending down aerial roots, like the 

Banyan, into the muddy swamps they inhabit. R. Manglé, fis. yel- 

low; fr. edible. La., Fla., S. Sev. spec., Old World. 

Rose Alliance.—Fls. usually 8 ; reg. or irreg. Carpels 1 or more; 
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usually free in bud, sometimes variously united afterwards with the 
calyx-tube or enclosed in the swollen top of the peduncle; styles usu- 
ally distinct. 94, Bruniacee. 95. Hamamelidacez. 96. Dro- 
seracez. 97. Crassulacee. 98. Saxifragaceze. 99. Rosacez. 
100. Leguminose. 101. Connaracee. 

Ord. 94. Bruniacez.—Fls. 4-5-merous, isostemonous ; small, reg., 
in spikes or hds. Ova. adh., rarely free (Raspailia), 1-2-3-celled ; styles 
2-8, more or less coherent. Fr. dry, crowned by calyx (sometimes by 
corol. and andreecium). Heath-like Shrubs or Undershrubs. Cape of 
Good Hope. 15 gen., 60 spec. 1, Grubbia. 2. Ophira. 8. Brunia. 
4. Raspailia. 

Ord. 95. Hamamelidacee.—Fls. 8, £, g' G, in hds. or spikes. 
Corol. 0 or polypetalous, 4-5-7-merous ; sta. twice as many, half of 
them staminodes; in the apetalous fls. the sta. are o. Ova. half- 
adh., 2-celled; styles 2. Boll half or quite free; sds. few or sol. 
Shrubs or Trees. Luvs. ult., simple, petiolvd. 2 Sections: 

A, Cells 2-cw-ovuled. 1, Liquidambar. Fils. £. Petals0. 
achlamyd.; Q monochlamyd. ; infl. in catkins or unisexual hds. Car- 
pels connate, forming a multiple cone-like fr. Trees with balsamic 
resin, both worlds. L. Altingia, RAssA-MALA, RdsA-MALLOS, gigantic 
trees, forming vast forests in Java, Asia, New Guinea; yields Liquid 
Styraz. L. styraciflua, SweEtT-GuM TREE, similar, but not so large; 
handsome, 60° high, 5° in diam.; lvs. palmate, serrate; balsam and 
wood very fragrant. Fig. 118. Conn. and Ill.,8. and W. 2. Buck- 
landia. Calyx bell-shaped ; fis. in hds. of 8 fls. Poplar-like tree, Ind. 
8, Rhodoléia Championi. Evergreen shrub; petals bright pink; fis. 
5or6inahd.; petals radiately arranged, giving the semblance of a 
single large Camelliux. Hong-Kong; 2 second spec. in Java. 

B. Cells 1-ovuled. 1. Hamameélis, Witcu (Wycu) Hazeu. Fis. 
4-merous ; petals yellow. Boll 2-beaked, 2-celled, 2-seeded. Deciduous 
shrubs, N. Am., China. H. virginidéna, 10°-18° high; petals long, 
linear; blooming in winter. Moist, rocky woods, Can., U. 8. 2. 
Fothergilla. Petals 0. Sta. 0, showy. Deciduous shrubs. N. Am. 
F. alnifdlia, 2°-4° high; lvs. oval, crenate; calyx white, sta. long, 
white or pink; fis. fragrant; in spikes or catkins. Swamps, Va. to 
Fla. 

Ord. 96. Droseracew.—Fls. 8, 5-merous; sta. 5 or some mul- 
tiple. Ova. free. Boll 1-2-8-celled. Herbs, Undershrubs, or Shrubs, 
sprinkled with glandular hairs. Lvs. simple, alt., circinate in verna- 
tion. 7 gen., 100 spec., both worlds. 1. Byblis. Herbs; stem short, 
lys. linear, fls. sol., blue. Austraiia. 2 Roridula. Viscid shrubs, 
undershrubs; fis. white, racemed. S. Af. 3. Dionaéa muscipula, 
only spec., Venus’ FLy-TRAp. Stemless, small herb; lvs. rosulate ; 
blade spinulose, sensitive, catching insects, folding them in, and digest- 
ing them. Scape 6/-12/ high, with an umbel of white fls. Bogs near 
Wilmington, N. Car. 4, Drosera, Sunpew. Similar to last; but 
lys. not folding over the insects; infl. seorpioid. Sev. spec., both 
worlds. D. rotundifélia, peaty bogs, U. 8. Fig. 112. D. filiformis, 
lvs. filiform; scape 67-12’ high; fis. pink. Fig. 179, D. Wet sands, 

Mass. to Fla. 5. Aldrovanda vesiculésa, floating, in still water; lvs. 

whorled, blade inflated; fls. white, sol. §S. France, N. Italy, Bengal. 

Ord. 97. Crassulaceze.—Fls. 8, or diclinous by arrest; reg., 3 to 

20-merous; sta. as many or twice as many; infl. often in unilateral 
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cymes. Carpels usually as many as petals. Follicles free; sds. nu- 
merous, minute. Herbs or Undershrubs, with more or less fleshy 
stems and branches. Lvs. fleshy, simpie, entire, rarely pinnatifid or 
pinnate; exstip. 24 gen., 470 spec. Dry regions; cosmopolitan. 1, 
Kalanchoé. Piece herbs or shrubs. Fs. 4-5-merous, large, in panic- 
ulate cymes, yellow, purple, scarlet. Lvs. entire, crenate, or pinnati- 
fid. 80 spec. Trop. Af., Asia, Brazil. 2, Bryophyllum calycinum. 
Fis. 4-merous, green-purple, drovping, in elegant racemes ; lvs. pinnate, 
bearing buds with rts., on the leaf-margins. Q| herbs; rocks. Moluc- 
cas, Madagascar, Mauritius. 3. Sempervivum. Fs. 12-merous, pur- 
ple, white, yellow. Shrubs or herbs; chiefly in Canaries. S. tectorum, 
HovusELeEk; lvs. fleshy, rosulate, fls. purple, cymose. Plant, fis., 
Fig. 148. 4. Rochea. Fleshy shrubs; lvs. opp., connate; fis. 5- 
merous, in umbelled cymes, white, pink, scarlet. Sev. spec., Cape of 
Good Hope. 5. Sedum, Stronecrop. Fils. 4-5-merous, cymose, yel- 
low, white, pink, purple. Fleshy, herbaceous, or shrubby, almost 
epiphytal on rocks and walls. S. pulchéllum, BEAUTIFUL STONECROP, 
Kentucky Rocx-Moss. Spreading and rooting; stems 4/-12/ long, 
delicate; lvs. linear, terete, crowded, fleshy; fls. rosy-pink, in uni- 
lateral, 5-branched, star-like cymes ; 5-merous, the central fl. 4-merous. 
FI. plan, Fig. 82. Exquisite; forming great mossy, star-embroidered 
carpets on bare rocks and cliffs. Wa., Ky., to Ga. and Tex.; abound- 
ing in Ky. S. terndtum, spreading; stems 6’ high; lvs. in 3’s, ob- 
ovate; cyme 3-branched; fis. as in last, but white. Penn., W. and 
8. S. Teléphium, Onpinze, Livetone. I, 2° high; lvs. oval, fleshy, 
wavy-toothed; fis. 5-merous, white or purple, cymose. Eur. 6. 
Lotylédon orbiculdta. Evergreen undershrub; lvs. orbicular, fis. 1” 
long, red, clustered, showy. Cape of Good Hope. 7%. Echevéria 
coccinea. Shrubby base; lvs. in rosettes ; fls. 5-merous, yellow within, 
red without. Mex. 8. Crassula. Herbs or shrubs. Fls. 5-merous, 
pink or white, in cymes or heads. 120 spec , chiefly in S. Af. 

Ord. 98. Saxifragacez.—Characters of Crassulacez and Rosacez, 
but fis. reg., sds. with perisperm. A great Order, varied, cosmopolitan. 
About 60 gen., 670 species, 6 Tribes, with 2 anomalous genera. 
Anomalous genera. 1. Cephalotus folliculdris, only spec. Fils. 6- 

merous, white; sta. 12, petals 0; infl. spicate. Ova. free. Follicles 
6. Perennial herbs; lvs. dimorphous, radical; true lvs. spatulate, 
others pitcher-like (resembling Nepenthes), whorled around them. 
Swamps, 8. W. Australia. 2. Bauera. Fls. 6-10-merous, handsome, 
nodding, pink or purple. Ova. free. Follicles 2. Small shrubs; with 
8-foliate lvs. Australia. 

Tribe 1. Ova. adh., I-celled. Fr. a berry.- Shrubs. Lys. alt., 
simple, Fls. usually racemed. 1. Ribes. Fils. 5-merous; Ivs. lobed. 
60 spec., 40 American, from Straits of Magellan (Magalhaens) to 
Arctic Circle; 20 in temp.. regions, Eur., Asia. R. specidsum, 
FLoweErine GoosEBERRY; straggling climber, prickles few; fis. red, 
fuchsia-like. Cal. R. Grossuldria, GARDEN GoosEBERRY. Shrub, 
thorny-prickly ; fls. small; berry large, edible. Fig. 207. Eur., Af. 
Sev. wild spec., U.S. R. dbrum, Rep Currant. Stems straggling ; 
raceme many-flowered ; fls. small, berries bright red, edible, but very 
acid. Eur., Can. R. nigrum, Buack C. Berries black, spicy. Eur. 
R. sanguineum. Fils. bright red; Oregon, Cal. R. adreum, Mts- 
souRI C. Fils. yellow, spice-scented. Miss. to Oregon. 
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Tribe 2. Trees or shrubs. Lvs. opp., simple, or comp., stip. 1. 
Cunonia capénsis, Roop Exzé. Fils. 5-merous, small, white, in dense 
racemes. Lvs. pinnate. Ova. free. Follicles 2. Small tree, with 
red twigs. Cape of Good Hope. Tribe 3. Trees or shrubs. Lvs. 
alt., simple, exstip. 1. Escallonia. Fils. 5-merous, handsome, white, 
pink, or red. Ova. adh. Boll opening at base. Numerous species, 
evergreen trees or shrubs. S. Am., chiefly in Chili. 2. Itea vir- 
ginica, only spec. 6° high, Fils. 5-merous, white, racemed. Ova. 
adh. Boll 2-celled. 8. Bréxia. Fs. 5-merous, leathery, greenish, 
umbelled. Ova. nearly free. Lvs. leathery. Drupe 5-ribbed, as 
large as an orange. Small trees. Madagascar. Tribe 4. Shrubs, 
trees. Lys. opp., simple, exstip. 1. Philadélphus. Fils. 4-5-merous, 
white, clustered, resembling orange-blossoms. Ova. adh. Boll 8—5- 
celled, splitting into as many carpels. Shrubs. Many species. 8. 
Atlantic States, Pacific States, Japan. P. corondrius, Mock ORANGH, 
8° high; fls. fragrant. Japan. P. grandiflorus, 6° high; fis. large, 
scentless. Va., S. P. Gordonidnus, similar, but taller; Oregon. 
Sev. other pretty spec. in U. S. 2. Decumaria bdrbara. Climbing 
shrub. Fils. 7-10-merous, white, fragrant, cymose; sta. oo. Ova, 
adh. Boll many-ribbed. Shores of streams, S. 8. Detitzia. Shrubs. 
Fils. 5-merous, white, showy, panicled. Sev. species. Lvs. rough 
with stellate hairs. Japan, China. 4. Hydrangea. Shrubs. Fis. 
5-merous, cymose; central fis. complete, outer fis. neutral, of large 
showy-colored sepals. Ova. adh. Boll 2-celled, 2-beaked. H. 
horténsis, GARDEN H. COymes globose, all the fis. neutral, colors 
various. Japan. H. quercifdlia, OAK-LEAVED H. Cymes panicled. 
5°-8° high. Ga., S. H. arboréscens, cymes flat; lvs. ovate; 5°-7° 
high. Mid. and W. States. H. radidta, 5°-8° high; Tenn., Car., 
Ga. Tribe 5. Scapigerous herbs. Fls. 4-merous. 1. Francoa. Lvs. 
rad., lyrate; scape racemed. Ova, free. Boll 4-valved, o-seeded. 
Chili. Tribe 6. Herbs, usually scapigerous. Fls. usually 5-merous. 
Ova. 1-8-celled. 1. Parnassia. Lys. rad., round, smooth. Petals 
with clusters of glandular staminodes. FI. sol., large, white. Ova. 
free. Boll I-celled. P. palistris, Grass-or Parnassus; elegant, 
scape 1° high. Mts., Eur., Can. P. carolinidna, lvs. larger, scape 
1°-2° high. N.andS. 2. Hetchera. Rad. lvs. round, more or less 
lobed, large, geranium-like; scape panicled. Ova. half-adh. Boll 1- 
celled, 2-beaked. Sev. spec., all handsome. N. Am., Siberia. H. 
americana, ALUM Root. Rt. astringent. Scape with loose panicle, 
2°-8° high. U.S. Sev. other Am. spec. 8. Boykinia aconztifdlia, 
cyme fastigiate, fls. secund, white. Ova. adh. Boll 2-celled, 2- 
beaked. Stem with palmilobed Ivs. Mts., Va., N. C., Oregon. 4, 
Saxifraga, Saxirraae. Rt. perenn., lvs. rad. Scape cymose or 
panicled; fis. white, pink, red, yellow. Ova. half-adh. Boll 2- 
celled, 2-beaked. 150 species, all handsome rock-plants. _ Both 
worlds. S. umbrisa, LONDON Pripg, Eur. S. virginiénsis, EARLY 
8. Lvs. pubescent; fls. white, purple-tinged. U.S. S. sarmentosa, 
miscalled BEEFSTEAK GERANIUM. Lvs. rounded, fleshy; sending off 
axillary runners. Scape panicled; fis. irreg., pink, spotted. China, 
Japan. 5. Astilbe. Lvs. 3-ternate; fls. panicled, white; sometimes 
g @. Ova. half-adh. 6 spec., tall, branching herbs, resembling 
piraéa. N. Am., Japan, Java, Himalayas. A. decdndra, 8°-5° 

high. Mts. Va. S. A. japénica, smaller, more delicate; fis. pure 
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white. Japan. 6. Sullivantia ohidnis. Rad. lvs. round; cauline 
minute; stem slender; fis. panicled, white. Highland Co., Ohio. 7. 
Tiarélla cordifolia. 8, Mitélla diphylla, M. nada, MirReworr; 
small plants, with leafy runners, and racemose white fis. Can. to Ky., 
Ga. 9. Chrysoplénium, GoLpen Saxirrace. Low, delicate, fleshy ; 
fls. bright yellow-green. Boll 1-celled. Edges of streams. Sev. spec., 
both worlds. C. americdnum, N., U. 8. 

Ord. 99. Rosacez. Rosus.—Fls. usually reg.; 8, or rarely uni- 
sexual. Petals 5-4 (rarely 8, rarely 0), perig., sub-epig. Sta. usually 
o. Carpels 1-2-3-4-5-10-o0, free or variously connate; ovules usu- 
ally 2, sometimes 1; anat. ; styles ventral or sub-terminal. Perisperm 
0, except in Tribe 5 (Spireacex). Lvs. simple or compound, usually 
alt. and stip. Herbs, Shrubs, Trees. Cosmopolitan; chiefly in tem- 
perate regions. The most beautiful Order; the fourth in usefulness. 
(See Grasses, Palms, Pod-Bearers.) About 90 gen.; more than 1000 
spec. 10 Tribes. Types only given here: 

Tribe 1. Trees or shrubs. Lvs. simple, rarely pinnate. Petals 5. 
Calyx-lobes usually persistent. Fls. often unisexual. Sta. 5-10-20. 
Carpels 5. Ov. 1 or more. Fr. of 5 cocci or follicles, or a boll not 
included in calyx-tube. Sds. usually winged. 1. Vauquelinia corym- 
bésa, elegant tree, 30° high; fis. small, white, corymbose. Mex. 2. 
Lindléya mespiloides, small evergreen tree; fls. large, white, solitary, 
term., fragrant. Mts., Mex. 38. Kagenéckia; 3 known spec. ; ever- 
green trees; fis. unisexual, hawthorn-like. Lvs. bitter, medicinal. 
Chili, Peru. 4. Quillaja, QuiLta1, Cutuay, Soap-Bark TREE; 4 
spec., tall evergreen trees; fis. unisexual or 8, large, white, terminal, 
single or few in a cluster. Bark abounds in saponine; the Soap-bark 
of commerce. Chili, Peru, 8. Brazil. 

Tribe 2, Trees or shrubs. Lvs. simple, entire. Petals 5. Calyx- 
lobes usually decid. Stamens 3-7~10-15-o0, often unilateral. Car- 
el 1; ovules 2, Boll (or drupe) not included in calyx-tube. 1, Hir- 

télla. Sta. long, protruding; fis. small, white, or purplish, racemed ; 
drupe 1/ long, 1-seeded. 30 spec., trop. S. Am. H. silicea, tree of 
Trinidad; bark silicious; used in making pottery. 2. Parinarium, 
trees, 30-40 spec., warm regions, both worlds. Drupe 2-seeded, 
edible. P. excélsum, Gray Pium, W. Af. P. macruphyllum, 
GINGERBREAD Pium, W. Af. 8. Moquilea, trop. American trees; 
infl. racemose. M. wtilis, Porr—ERY TREE, bark silicious, used in 
pottery. Amazon River. 4. Couépia, fls. white or cream-colored, 
panicled or racemed, handsome. About 12 spec., S. Am. trees. C. 
chrysocalyx, 30° high, handsome; Amazon. C. guianénsis, 60° high, 
wood red, valuable. Guiana. 5. Licania, slender trees, often 100° 
high below the branches; wood hard as iron ; bark used in pottery. 
85 spec., Guiana, Brazil. 6. Chrysobalanus, fis. small, white, 
panicled. Shrubs, small trees; 4 spec., trop. Af. and Am. C. Icaco, 
Cocoa Pium. Small tree, drupe edible. . Ind., 8. Fla. C. ob- 
longifolius. stem prostrate, branches 12/-15’ high; drupe as large as a 
plum. Pine barrens, Ga , Ala., Fila. ; 

Tribe 3. Shrubs or trees, yielding gum ; branches often spinescent. 
Lys. simple. Fls. usually 8; infl. various. Petals 5. Calyx decid. ; 
sta. oo. Carpel 1, rarely several; ovules 2; fr. a drupe, sd. usually 
solitary by arrest. 1, Prinsépia wilis, small prickly shrub; fis. re- 
semble those of the blackthorn; berries small, purple. Himalayas. 
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2, Prinus. Trees or shrubs, with spiny branches ; temp. regions, both 
worlds. Fls. white, sol. or clustered. Drupe pruinous. Stone flat- 
tish (furrowed at the edge) and pointed. Many spec. P. spindsa, 
SLox, BLackTHorn. Shrub; drupe dark purple, sour. Eur. P. 
insititia, BULLACE PLUM, similar to last, fr. black, round. Eur. P. 
doméstica, GARDEN PLtuM, Damson. 15°-20° high. Many fine vari- 
eties; GreEN Gag, Reine CLAUDE, etc. ; dried varieties are known 
as Prunes. Native of Caucasus and Asia Minor. American: P. 
Chicasa, CuIcKasaw P. 6°-12° high; drupe globular, red. Penn., 
8S. and W. P. americdna, sniull tree; drupe globular or oval, red, 
crimson, or orange. Along streams, common. P. umbelldta, small 
bushy tree; drupe red. Copses, Ga. and Fla. P. Armeniaca, APRI- 
cor, 20°-30° high; drupe round, orange or brown. Armenia. Many 
fine varieties. 3, Amygdalus. Similar to Prinus, but drupe velvety, 
large; stone rugose-and porous ; fis. often pink or red. A. communis, 
ALMonD. 20° high; fis. large, pink; epicarp dry when ripe, and 
separating like a husk from the brittle stone ; stone with 1 large, edible 
sd. (sometimes 2 sds.). Barbary, Morocco. Many varieties: BITTER 
ALMOND has white fils. and bitter sds. A. ndna, FLOWERING A.;, 
dwarf, with double fis., white, pink, red; and fr. of last. Asia. A. 
(Prinus) Pérsica, Peach. Similar to Almond, but epicarp fleshy 
and larger. Fig. 206. Asia. Many varieties: FREE-sTonk, CLING- 
STONE, etc. War. laévis, NECTARINE, has a smooth skin. 4, Cérasus, 
Curry. Similar to Amygdalus, but fis. (usually) white, umbelled, 
or racemed; fr. smaller, nearly globular, shining; stone round, 
smooth; wood hard, fragrant, valuable. Many spec., temp. regions, 
both worlds; many and variable varieties. 2 Sections: 

1. Fls. umbelled: 1. C. vulgdris (Primus Cérasus), GARDEN 
Cyerry. Cultivated from Asia Minor, where it grows to the 
height of 100°, diam. 5°. In Eur, and Am., tree 25°-30° high; 
drupe red, amber-colored, or dark. Var. Kentisu, May-Dukz, 
Moretio. C. Aviwm (probably of same origin), 40°-50° high ; drupe 
ovoid, various shades of red. Var. OX-HEART, BIGARREAU. C. penn- 
sylodnica, W1LD Rep C. 25°-80° high, drupes small, red. Common, 
N., U.S. C. pumila, Dwarr C. Spreading, 2° high, fr. dark red. 
Sands, N., U.S. 2. Fis. racemed: C. serdtina, WILD BLack C. 50°- 
80° high; fr. black, small, pleasantly bitter; wood valuable. Com- 
mon, U.S. C. virginidna, CHoxg C. 5°-20° high; fr. red, showy, 
astringent. Woods, hedges, U. 8. C. Pddus, Bird C.  10°-25° 
high; fr. black, stone corrugated. Eur. C. Mahdleb, Sr. Lucia’s C. 
20°-80° high ; fr. black, bitter. Fls. and wood remarkably fragrant ; 
wood very valuable. Mid. and S. Eur., abounding near St. Lucia’s 
Abbey, Vosges, France. C. (Prinus) sinénsis, CHINESE C. Shrub, 
fis. double, red and white. China; pistils, Fig. 179. Evergreen: 
C. carolinidna, LAUREL CHERRY. 80°-50° high, fr. black. 8. C. to 
Fla. and La. C. lusitdnica, similar; 20°-40° high. Portugal, Azores. 

C. Laurocérasus, similar, but shrub: Asia Minor. 2. Nuttallia. Small 
tree; fis. G' Q, racemed, white; ova. 5, distinct, 1-seeded ; fewer in 
fr. (leading to Spiraéa). N. W., Am. 

Tribe 4. Herbs. Lvs. sinuate-pinnatifid. Calyx-tube accrescent. 
Pet. 5; sta. 10; boll orbicular, of 10 1-seeded follicles sunk in the 
hardened calyx-tube. 1, Neurada proctmbens, small, prostrate ; fis. 
small, axil.; ©. Sands, N. Af., S. W. Asia. 

6* 



106 ANGIOSPERMZ:. 

Tribe 5. Shrubs or herbs. Fls. 8; infl. various. Petals 5 or 0. 
Sta. o. Curpels usually 5, whorled, usually free; ov. 2-12; sds. of 
1 and 2, with perisperm (connecting the Order with Saxifragacez). 
1. Nevitsia alabaménsis; monotypic. Fils. apetalous, but showy; 
calyx-lobes large, leaf-like. Lvs. simple. Handsome shrub, 8°-5° 
high. Clitts near Tuscaloosa, Ala. 2. Neillia, 2 spec.; handsome 
shrubs, with simple lvs. and white (petalous) fls., racemed, Himalayas. 
3. Gillénia, InpIan Puysic; perenn. herb, 2° high, lvs. trifoliate, fis. 
white or rosy, panicled. G. érifolidta, N. ¥Y., S. and W. G. stipu- 
lécea, stipules leaf-like, W., U. S. 4. Spiraéa. Shrubs or perenn. 
herbs. Extensive and beautiful genus, both worlds. S. lobdta, herb, 
2°-8° high, lvs. pinnate, fls. pink, in a cymose panicle. Prairies, W., 
U.S. S. Ulmaria, Meapowswest;-herb; 1°-3° high; lvs. pinnate, 
fis. yellowish, fragrant, cymose. Eur. 8S. Filipéndula, Dropwort; 
herb, 1°-2° high; lvs. pinnate, fis. white or rosy-tipped, cymose. 
Kur. S. Aruéncus, GoatsBEARD; herb, 3°-5° high; lvs. 3-pinnate, 
fis. yellowish, small, in spicate panicles. N. Y., 5. and W. Shrubs 
with simple lvs. S. Dougldssii, 2°-8° high, fis. deep pink, panicled. 
‘Pacific States. S. tomentésa, HarpHack, similar, fls. white or pink. 
E., U.S. S. Aypericif dlia, Irattan May, 3°-6° high, branches long, 
fls. white, in sessile umbels. Many fine foreign spec. 5. Kérria ja- 
ponica (miscalled spate ie Evergreen shrub, with many stems 
5°-8° high; fis. yellow, double. Japan. 

Tribe 6. Shrubs, herbs. Lvs. usually compound. Petals 5-4-8-9. 
Calyx usually calvculate; sta. oo; ova. 2-5-10- oo, l-ovuled. 1. Wald- 
steinia, low herbs, fls. yellow. W. geoides, Hungary. W. fragari- 
cides, N., U. S.; 8S. along Alleghenies. 2. Potentilla, CrivquEFoIL ; 
| herbs or low shrubs; about 100 spec., both worlds; lvs. often 5- 
foliolate; fils. white, yellow, red, crimson, showy. P. anserina, SiL- 
VER WEED, Goost-Grass; 9| herb; sts. creeping; fis. yellow, sol. 
N. Eng. to Can. P. nepalénsis, fis. large, red. Himalayas. 8. Dryas. 
Elegant little evergreens (lvs simple), fis. 8-9-merous, large, white or 
vellow; akaines with feathered tails. D. integrifolia, White Mts., 
N.H. D. octopétala, mts., Gt. Brit. 4. Dryadanthe Bungedna, only 
spec., silky dwarf 2/-4’ high, in dense tufts; fls. 4-merous. Altai 
Mts. 5. Géum, herbs; many spec., both worlds; fils. yellow, purple, 
crimson, showy. 6. Fragaria, STRAWBERRY; herbs; several spec. ; 
fils. white (yellow in last), fr. red, consisting of the fleshy torus with 
akaines embedded. See Lesson XXVIII. F. vésca, AtPiInE §., 
Woop S., Eur. Fl., Fig. 175, A. F. eldtior, Haursots §., Eur. F. 
virginiana, U. S., original of Viretnra Scarvet S. F. chilénsis, 
Chili to Oregon, original of Pink 8S. F. indica, Inp1anw S.; lke the 
others, but fis. yellow, fr. insipid. E. India; wild in §. States. 

Tribe 7. Shrubs, rarely perenn. Herbs. Lvs. usually compound. 
Petals 5. Calyx ebracteate. Ova. oo, 2-ovuled, 1 ovule abortive; fr. 
consisting of fleshy drupelets on a conical dry or fleshy torus. See 
Lesson XXVIII. Only gen., Rubus. 5 spec. (Bentham); or 45, 
according as varieties are considered species. 2 Sections: 

Sec. 1. Raspberries. Drupelets cohering in a mass and separable 
from the dry torus. R. Jdaéus, Rep R. Rt. perenn., stems (called 
canes) biennial. Fils. white, fr. red, luscious. Eur., W. Asia; 
abounding on Mt. Ida, whence the specific name. R. strigdsus, 
Witp Rep R. Similar, perhaps a var. Can., N., U.S. R. occi- 
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dentalis, BLack R. Similar, but taller; fr. black. Can., U.S. R. 
odordtus, stems shrubby, lvs. simple, fls. purple, fr. red. Brit. Am., 
U.S. R. Chamemérus, CLoupBERRY. Herb; lvs. simple; st. 6’-8/ 
high, 1-flowered; fls. white, ¢' 9; fr. large, orange-red. Mts., N. 
Eur., White Mts., N. H., and N. 

Sec. 2. Brambles, Blackberries. Drupelets adnate to the fleshy 
torus. R. fruticdsus, COMMON BRAMBLE, BLACKBERRY. Shrubby, 
pace fils. white, fr. black, edible. Eur. R. villésws, AMERICAN 

Similar, st taller, branching 4°-6° high. Can., U. S. Many 
other spec. (or var.),’both worlds; several ornamental. R. caésius, 
DewseErry ; low, trailing; fr. with glaucous, dew-like bloom. Eur. 
Fig. 181. R. canadénsis, NortHERN D.; extensively trailing; fr. of 
last. Cun. to Va. R. ¢trividlis, SourHerN D.; procumbent, ever- 
green. Sands, Va.,S. Many other Am. spec. (or wr 

Tribe 8. Herbaceous, rarely woody. Lvs. usually compound. 
Fis. small, 8 or diclinous. Petals 0, rarely 4. Calyx-limb 4-5-3-fid. 
Sta. few or o. Curpels 1-4, ripening into akaines, and included in 
calyx-tube. 1. Sanguisorba; herbaceous. Petals 0; fis. 8, 4-merous. 
S. officinalis, Burnxt, 1°-3° high, fis. in ovate hds., dark purple. 
Eur. S. canadénsis, 3°-6° high, fls. white, spicate. Can., N., U.S. 
2. Potérium Sanguisdrba, LEssER BURNET, CooL TankKARD; herba- 
ceous; tufted, stems 1° high; lvs. cucumber-flavored, used in a cool- 
ing drink. Petals 0; fis. £P, purplish, in hds.; stig. penicillate. Eur. 
3. Alchemilla ; low herbs; he lobed or compound. Petals 0; fis. 
8, gold-green, clustered. A. vulgaris, Lapy’s ManTLeE; QI, borders 
of streams. A. arvénsis, ParsLey Prert; 91, meadows. A. alpina, 
©, mts.; Eur. 4 Brayéra anthelmintica, only known spec.; Abys- 
sinian tree; lvs. pinnate. Petals 5, minute; fis. G' 9, panicled; a 
specific for tape-worm; carpels 2. 5. Agrimonia, AGRIMONY. 
herbs. Lys. interrupted-pinnate. Pet. 5; fls. 8, yellow, in slender 
racemes. Akaines 2; calyx-tube armed with hooked bristles. A. 
Eupatiria, 1°-8° high; hedges, Eur., Am. Fig. 129. A. parvifléra, 
3°-4° high, Penn. to 8. C., Tenn. to Iowa. A. incisa, fils. larger ; 
N.C. to Fla. 

Tribe 9. St. woody, usually thorny; erect or sarmentose. Lvs. 
imparipinnate, stipulate; rarely simple ; sometimes 0 and replaced by 
stipules. Petals 5. Fils. 8, large, showy; white, pink, red, yellow, 
corymbose, terminal. Sta. oo. Ova. oo, ripening into l-seeded 
akaines lining the fleshy accrescent (and nearly closed) calyx-tube 
(hip). Only genus, Rosa. The queen of flowers, sacred among all 
nations. One of the Four Cordial Flowers. (See Alkanet, Borage, 
Violet.) 30 spec., innumerable varieties. R. Banksie, LaDy 
Bayxs R. Unarmed, tall-climbing; fis. small, buff or white, violet- 
scented. China. Common in 8. gardens. R. indica; erect or climb- 
ing; prickles remote; splendid varieties, of every hue: Noiserrs, 
SANGUINEA, CLOTH-oF-GoLD, GIANT-oFf-BATTLES, and all the TEa- 
Roses. Ind. R. gdllica, Provenck R, Frencu R. Sts. slender, 
rickly. More than 800 varieties: VELVET, CARMINE, TRICOLOR, 
ORK-AND-LANCASTER, ete. Fragrance persistent in dried fls., which 

are used in Conserve of Roses. S. Hur., Asia. R. centifdlia, CABBAGE 
R. Similar, but fis. full, double, rose-purple or white; original of 
Moss R. Asia. R. damascéna, Damask R., similar to last; hip 
pulpy. Asia. R. dlba, Wutre R., erect, 6°-8° high, fls. pure white. 
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Kur. R. canina, Dog R. (Rt. once used in hydrophobia.) rect, 
4°-8° high; fis. pink or white ; resembles Sweet-Brier ; hips large, red, 
ulpy, edible, made into preserves. Fig. 211. Eur. R. rubigindsa, 

SWEET-Brier; tall, scandent, prickly; fls. pink; petals 5; usually 
solitary ; hips large, showy. F1., Fig. 175, B. Eur. R. levigdta 
(sinica), CHEROKEE R.; evergreen, scandent; fis. large, white; petals 
5. China. Made into hedges in S. States. R. multiflira, scandent; 
fis. corymbose, double, white, pink. Fine varieties. Japan. Com- - 
mon 8. R. setigera, PrRarriu R.; scandent; fils. corymbose, pink. 
20 fine varieties. Mich., W. and S. R. bidnda, 1°-8° high; fis. 1-3, 
pink; N. and Mid. States. R. lucida, 1°-3° high, fis. 1-3, petals large, 
pink. Common, U. 8S. R. carolina, 4°-8° high, bushy; fis. pink, 
corymbose. Swamps, Can.,U.8. R. spinosissima, ScotcH R.; 1°-2° 
high, prickly; fs. single or double, white, pink, yellow. Eur. R. sul- 
phurea; tall; prickles few ; fis. full-double, yellow. Asia. R. : Lowea) 
berberidifdlia, small, rare shrub ; lvs. 0, replaced by stipules ; fis. small, 
yellow. N. Persia, Cent. Asia, deserts. 

Tribe 10. Shrubs, trees. Lvs. simple or compound. Fis. 8, ina 
corymb, cyme, raceme, or umbel. Petals 5. Sta. oo. Calyx-tube 
accrescent, adh. (except in Stranvaésia). Ova. (and styles) 6-4-3-2-1, 
1-celled, 1-2-pluri-ovuled. Fr. a pome or haw, except in 1. Stran- 
vaésia (Crataégus) glaucéscens; evergreen tree; lvs. simple, fis. 
white, corymbose; fr. haw-like, but calyx-tube free from the 5 (2- 
seeded) carpels. Nepal. 2. Cydonia (a city in Crete), QuriNcE. 
Trees, shrubs. Ova. 5, many-seeded. Pome large, golden-yellow, 
fragrant. C. vulgdris, ComMon Q.; small tree, fis. white or pink. 
Fig. 210. Levant. C. japénica, Japan Q.; branchy shrub, fis. scar- 
let, pink, or white. Japan. 8. Pyrus. Trees, shrubs. Ova. 5-3-2, 
2-seeded. Pome large or small, or baccate, Lys. simple. P. com- 
minis, Pear. 20°-35° high; fis. white, corymbed; pome large. 
Innumerable varieties. Eur. P. Malus, APPLE. 25°-60° high; fis. 
large, pink, umbelled; pome large. Wildin Eur. Innumerable cul- 
tivated varieties. P. prunifolia, SIBERIAN CRAB; graceful tree; pome 
small, yellow. Siberia. P. corondria, GARLAND CRAB; 10°-20° high ; 
fis. large, pink, corymbose; pome small, yellow. Mid., S., and W. 
States. P. angustifolia, similar, 20°-30° high ; Penn. to Ga. and Fla. 
P. spectdbilis, FLOWERING CRAB; 20°-30° high; fis. large, red, um- 
belled. China. BP. (Arénia) arbutifolia, ARONIA, CHOKEBERRY ; 
4°_8° high ; fls. white, corymbose; pome very small, baccate, dark 
red. Can., U.S. Several other N. Am. spec.; fr. purple or black. 
Lvs. imparipinnate, ifts. 9-17; jis. white, cymose ; pome baccate, scar- 
let-red: P, aucupdria, Rowan, Mountain AsH. 20°-40° high; 
pomes 4/in diam Eur. P. americdna, Am. R., M. 15°-20° high; 
omes }’ in diam. N. Eng, Mid States. P. Sérbus, SERVICE TREE. 

40°-60° high, wood red, valuable; pomes pear-shaped, 1’ long, brown. 
Medit. States. 4. Amelanchier (Savoy name for Medlar). Lvs. 
simple ; fls. white, racemed; styles 5; ova. 5; pome baccate, 10-celled. 
A. canadénsis, AM SxErvice T. 385° high; varieties much smaller; 
pome very small, purple. U. S., Brit. Am. A. vulgdris, 20°-25° 
high; pome very small, dark blue. Mts., Continental Eur. 5, Més- 
pilus germdnica (only spec.), MEDLAR. Lvs. simple, large; fis. soli- 
tary, large, white; pome edible when decaving. Tree 35°-40° high, 
branches tortuous. Kur., W. Asia. 6. Eriobotrya (Méspilus) japdnica, 
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Loquat, Japan Mrpiar. Lvs. simple, evergreen, 1° long; fis. 
large, white, in term. panicles; pome 1-5-seeded, pear-shaped, yellow, 
1’ long, edible; fr. and fis. woolly. Tree 30°-40° high, handsome. 
China, Japan. 7%. Photinia. Evergreen shrubs or trees; lvs. large; 
fils. as in Eriobdtrya; pome baccate, succulent; carpels thin or vanish- 
ing. P. serruldta, Japan. P. arbutifolia, Cal. 8. Cotoneaster. 
Small trees, or trailing shrubs; lvs. simple; fls. white, cymose or 

solitary ; haw scarlet, or black, with 2-5 pyrenes. C. vulgaris, 8°-5° 
high; lvs. small, haws red. Sunny alps, Eur., Siberia. C. buxifdlia, 
C. rotundifolia, evergreen trailers; haws scarlet; mts., Hindostan. 
Many other fine Asiatic species. 9. Crataégus (Greek name), THORN. 
Trees, shrubs; branches usually thorny; lvs. simple, lobed or serrate ; 
fls. white, pink, red; corymbose, cymose, or solitary; haw scarlet, 
crimson, yellow, black ; pyrenes 5-2-1. C. Oxyucéntha, HawTuorn, 
May. 16°-20° high; lvs. 3-5-lobed; fls. corymbose, white, pink, 
scarlet, appearing in May; haws red, vellow, black, or white, accord- 
ing to variety. Hur., N. Af., W. Asia. C. apiifolia, 8°-12° high; 
lys. deeply 5-7-fid; fls. white or rose, corymbose; haws coral-red. Va. 
to Fla. and La. C. corddta, Wasninaton H. 15°-20° high; lvs. 
cordate, often 3-5-cleft; fls. white, haws red. Wa, Ky.,8. C. esti- 
valis, APPLE H. 20°-30° high; lvs. spatulate; fls. white, 3-5 in a 
corymb; haws large, red, edible. 8. C. to Fla.and La. C. Cris-galli, 
Cocxspur H. 10°-20° high, branched; lvs. oblancevlate; shining, 
deep green; fis. white, large, many in corymb, fragrant; haws small, 
dull red. Thickets, Can., U. S. C. Pyracdntha, Burnina Busu, 
BuISSON-ARDENT. 4°-6° high; lvs. ovate-lanceolate, evergreen; fis. 
white, many in corymb, small; haws scarlet. 8. Kur. Many other 
fine Am. and foreign species. All the genera of this tribe are easily 
propagated by cuttings. C. Oxyacdntha, var. praécor, the GLASTON- 
BURY THORN (which flowers at Christmas), is descended, says the 
legend, from the hawthorn staff which Joseph of Arimathea brought 
from Palestine to England after Our Lord’s crucifixion, and which he 
planted where now stand the ruins of the grand old Abbey of Glaston- 
bury, Eng. (on a slip of land which was once the Isle of Avalon). 

Qrd. 100. Leguminose. Pop-BEARERS.—Fls. irreg. or reg., 8, 
sometimes diclinous. Corolla perig. or hypog., reg. and valv., or irreg. 
and imb.; rarely 0. Sta. double the no. of petals, or 0. Ova. usually 
1-carpelled ; fr. a pod (cod, legume) or loment, dehisc. or indehise. ; 
many- or few-seeded, dry or fleshy ; or 1-seeded, drupe-like. Perisperm 
usually 0. Trees, Shrubs, Herbs, cosmop., abundant in tropics. Ex- 
tensive and beautiful Order, third in usefulness (see Grasses, Palms, 
Roses). 420 gen., 6500 spec. 8 Sub-Orders; only prominent types 
iven: 

a Sub-Ord.1. Papilionacez. Pras.—Trees, shrubs, herbs. Lvs. 
stip., simple or compound ; sometimes 0 and replaced by stipules, or 
wings edging the stem. Fls. 8, rarely fj) 8 9; infl. ax., in a raceme, 
spike, hd., or umbel, rarely solitary ; papilionaceous, petals 5, some- 
times 4-8-2-1. Sta. 10 or less by abortion; mon- or diadelphous, or 
free. Ova. solitary, usually pluri-ovuled ; ov. campyl. Pod or loment. 
Rad bent. 11 Tribes: 3 

Tribe 1. Unarmed trees. Lvs. imparipinnate or simple. Fils. 8, 
racemed; petals unequal, 5-3-1, or 0. Ova. 1-celled, stipitate. Pod 
1-celled, few- or 1-seeded, 2-valved. Perisperm 0. 1. Aldina. Large 
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trees; lvs. coriaceous, fis. large, white. Pod 1-seeded, drupaceous, 
large. 5 spec., N. Brazil, Guiana. 2. Swartzia. Large trees, timber 
valuable. Lvs. imparipinnate or 1-foliolate ; petals 1-2-3 ; pods small, 
several-seeded. 60 spec., all (but one) trop. Am. S. tomentisa, PALO 
Santo. 60° high; trunk buttressed ; heart-wovod red ; exudes a blood- 
red resin. French Guiana. S. madagascariénsis, only spec. not Am. 

Tribe 2. Trees or shrubs, erect or climbing; rarely small or sub- 
herbaceous. Lvs. pinnately 5-  -foliolate, or 1-3-foliolute. Sta. 10, 
free. 1. Virgilia capénsis, handsome tree, 20° high ; fils. pink, racemed. 
Cape of Good Hope. 2. Cladrastis tinctoria (Virgilia lutea), YEL- 
Low-woop; elegant tree, 25°-40° high; fis. crearm-white, panicled ; 
heart-wood yellow. E. Ky., S. 8. Sophora. Trees, shrubs, herbs. 
S. specidsa, showy evergreen tree ; 30° high; fis. racemose, blue, very 
fragrant; pod large, tough, constricted ; sds. red. W. Texas. S. ja- 
ponica, fls. white, panicled; tree 80°-50° high. Japan. 4,..Castano- 
spérmum australe, only spec., AUSTRALIAN CuesTNUT. Tree 50° 
high; fis. yellow, racemed; pod with usually 4 very large, chestnut- 
like, edible sds. Moreton Bay, Austral. 5. Myréxylon toluiferum, 
tree, Colombia, S. Am., yields Balsam Tolu. 6. Camoénsia (after 
the Portuguese poet Camoéns?) mdxima, magnificent climber; fs. 
yellow, 8/-10/ long, racemed. Tropical W. Af. 

Tribe 3. Erect or climbing trees or shrubs. Lvs. pinnately 1-3-5- 
oo-foliolate. Sta. mon- or diadelphous. Pod-indehisc. 1. Loncho- 
carpus, trees 40° high or high-climbing shrubs; fls. purple or white, 
racemed ; pods long. Many spec., trop. Am., Af 2. Piscidia Ery- 
thrina, Jamaica Doa@woop; similar, but pod 4-winged ; small tree, 8. 
Fla., W. Ind. 8. Dalbérgia, large timber trees, or climbing shrubs; 
pod 1- or several-seeded. Numerous spec. trees furnish Rostwoop; 
trop. Am., Af., Asia; best wood that of D. nigra, Brazil. 4 Ma- 
chaérium, similar in timber, habit, etc.; Cent. and S. Am., many 
spec. M. Schombirgkii, TIGER-woop; tree; wood elegantly mottled. 
Brit. Guiana. 5. Dipteryx (Dipterix). Calyx 2-lipped; pod 1- 
seeded, drupaceous, like an almond, but larger. 8 spec., large trees, 
wood valuable; Brazil, Guiana. D. odordta, 60°-80° high; sd. 
fragrant, the TonKA BEAN of commerce. Fig. 198. Cayenne. 

Tribe 4. Herbs, usually twining; or shrubs or trees. Lvs. visually 
pinnately 3- (rarely 1-7-) foliolate. Pod 2-valved. 1. Rhynchosia ; 
fils. yellow, racemed, or clustered; pod flat, short, often falcate; 1-2- 
seeded. Many spec., S. Asia, Austral., W. Ind, Am. R. tomentosa, 
twining, Maryland, 8. R. galactoides, bushy, 4° high, Ala., 8. R. 
precatoria, tall-climbing; sds. small, half-black, half-scarlet, made 
‘into rosaries. Mex., Panama. 2. Dolichos ; few spec., 70 varieties, 
twiners, often showy; both worlds; pod long, flat; green pod and ripe 
beans edible. D. sesquipeddlis, pod 12’-18/ long, beans red. Trop. 
Am. D., lignésus, evergreen; fis. purple; E. Ind. D. multiflorus, fis. 
purple; Ga, W. 8. Lablab (Lablavia, Doélichos Ldblab), fis. pur- 
ple or white; showy twiners; fls. racemed; pods flat, long; beans 
edible, of various colors. Ind. 4, Phaséolus, Krpnry B. Keel 
spirally twisted. Twiners. Many spec., beans edible. P. Caracdila, 
CarRacot, SNAIL-FLOWER B., showy, ornamental; Brazil. P. mul- 
tiflorus, ScARLET RuNNER, fis. scarlet or white; S. Am. P. vuls 
géris, Hartcor, Po. B., fls. usually white. Young cells, Fig. 213. 
Var.: P. lundtus, Lima B., Butrer B., twining; P. ndna, Busu, 
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Dwarr B. Sev. wild Am. spec. 5. Vigna, 30 spec., twining or pros- 
trate, chiefly trop. Am. Fils. yellow or purple. Pods cylindric. V. 
sinénsis. Pods 8° long, edible. Ind. V. gldbra, fis. yellow. Salt 
marshes, 8. C. to Fla., W.to Tex. 6, Galactia, 45 spec., chiefly Am. ; 
prostrate or climbing herbs, or erect shrubs; fils. red, white, violet, 
often showy. G. glabélla, prostrate, fis. large, red-purple, N. J., S. 
and W. G. mdilis, similar, but downy, racemes fuller; Maryland, S. 
and W. G. floriddna, similar to last, but racemes and fis. largest. W. 
Fla. G. Ellidttii, only spec. with pinnate lvs.; lfts. 7-9. Twining; 
fls. white, red-tinged, racemed. Coast, Fla. to 8. C. 7%. Canavalia, 
showy, usually shrubby climbers; 12 spec., both worlds. C. gladidta, 
OveR.oox ; fis. dark purple, pods 12’ long; scimitar-shaped; beans 
red or white. Held sacred and planted by negroes of Jamaica to 
guard their gardens. Both worlds. C. obtusifdlia, prostrate, fis. rose. 
St. Vincent’s Island, S. Fla. 8. Physostigma, stigma covered with a 
great oblique hood; fis. otherwise like Phaséolus. P. venendsum, Or- 
DEAL BEAN, EseRE; great twining climber; fils. purple, racemed ; 
pods 6’ long. Beans blackish brown, somewhat hemispherical, 1/ long, 
with long, dark, sunken hilum; extremely poisonous; used as an 
ordeal. Old Calabar. 9. Butea, trees, or large climbing shrubs; 4 
spec. B. fronddsa, Doak Tree, 40° high; fis. racemed, orange-red, 
with black calyxes, profuse-flowering before the lvs. appear,—a gorgeous 
sight; wood, juices, and fis. valuable. Jungles, Bengal. 10. Ery- 
thrina, CoraL TREE; trees or shrubs, both worlds; fis. blood-red or 
coral-colored, racemed ; pods long, moniliform ; sds. usually red, often 
with a black spot. Wood often as light as cork, valuable. E. um- 
brésa, Cocoa-MoTHER; 50°-60° high; planted in cocoa-plantations 
to protect the palms from winds and to give them moisture. Trop. 
Am. E. Caffra, KaFFIRBOOM, tree, 60° high; §. Af. E. indica, 30° 
high, E. Ind. E. herbdcea, sts. many, 2°-5° high, herbaceous, from a 
woody base; racemes 1°-2° long; sds. bright red. N.C. to Fla., W. 
to Tex. 11. Kennédya, prostrate or twining, wiry; fis. red, pink, or 
pluck, in showy racemes. Few spec., Australia, Tasmania. 12. Har- 
denbérgia, twining; near last, but fis. smaller. S. and W. Austral. 
Lfts. usually 3; but H. monophi#llia has 1-foliolate lvs. and blue or 
violet fls. 18. Glycine, decumbent or twining; fls. yellow or purple. 
Sev. spec., both worlds. G. Sdja, only erect spec.; dwarf ©, resembling 
Bush-Bean ; sds. made into Soy. Japan. 14, Clitoria, BUTTERFLY 
Pra, elegant gen.; more than 20 spec.; tropics, both worlds. Often 
evergreen erect or climbing shrubs. Lvs. imparipinnate, fis. large, 
purple, blue, white, or red, often 2’-8’ long; solitary or racemed. C. 
Mariana; erect or slightly twining, 2°-3° high; decid.; fis. blue, 
racemed. §8., U.S.; Mex.; Khasia Mts. in Ind. 15. Centroséma, 
SpurRED P.; fis. as in last, but standard spurred. 26 spec., both 
worlds, chiefly in Brazil. C. virginidnum, slender, low-twining ; fis. 
violet-purple; rac. 1-4-flowered. S., U.S.; Brazil; W. Af. 16. 
Muciina, CowHaceE, Cowircu; fis. white, purple, yellow, sol. or 
racemed ; pod leathery, clothed with stinging hairs. Handsome ever- 
green twiners or climbers; tropics, both worlds. ; 

Tribe 5. Herbs. Lvs. paripinnate, rachis ending in a tendril or 
point; pod of Tribe 4. 1. Abrus. 5 spec. Best known is A. preca- 
torius, PRAYER-BYAD Pra, Rétr1, Ratr; twiner, fls. pale purple; 
sds. small, globose, scarlet; used us weights, each weighing 1 grain; 
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Rétti (or Rati), the original of the word Carat. Used in making 
rosaries or prayer-beads ; hence the specific name. Ind.; naturalized 
in all the tropics. 2. Pisum, Pua; tendril branched; stipule large, 
leafy ; fls. large, white or purple; sds. globose. 2 spec. P. sativum, 
Garpen P. Bushy or climbing, 6°-8°. Pod, Fig. 5, 6, and Fig. 
197, A; Emb., Fig.7, A. Many varieties. 8. Hur. 8. Lathyrus, near 
last; prostrate or climbing; many spec., both worlds. L. palustris, 
fls. purple; L. ochroledcus, fls. yellow ; 2°-3° high; N. and W., U.38. 
L. venédsus, 2°-4° high; st. 4-angled ; lfts. 10-17; fls. purple, large. 
W.and S., U.S. L. sylvéstris, Woop-P.; st. wing-margined ; lfts. 
2; fis. red-purple. Eur. Var. latifolius, EVERLastine P. of gar- 
dens; fis. larger, colors showier. L. odordtus, Swrer P. Similar to 
last, but hairy, ©; fis. fragrant, of various colors. Sicily. Fl.-organs, 
Fig. 167, A. L. Aphdca, ©; Ifts. reduced to a tendril between 2 
stipules; fls. yellow; L. Nissdlia, ©; Ifts. 0, stip. 0; If-stalk flat- 
tened, grass-like; fl. solitary, red; Eur. 4, Léns (Ervum). Lys. 
pinnate, usually tendrilled. Few spec. Best known Léns esculénta 
(Ervum Léns), Lentizt; 1}° high; lfts 8-10, fis. pale blue, in 2s and 
3s, pod nearly as broad as long, 1-2-seeded, sds. large, flat, lenticular. 
One of the first food-plants used by man; Esau’s ‘‘ mess of pottage.” 
Asia. 5. Vicia, VetcuH ; weak, usually climbing ; near Ervum. Many 
spec., both worlds. V. americana, N. and W. V. acutifélia, 8., U.S. ; 
1°-4° high; fils. purple. V. sativa, Vetcu, Tare; fis. violet, solitary 
or in 2s; forage plant. Eur. 6, Faba vulgaris, only spec. (Vicia Faba 
of some bot.), ComMon Began; erect, 1°-2° high; lfts. 2-6, tendril 
reduced to a point; fis. large, white, with a black spot, clustered, very 
fragrant. Persia, but cultivated everywhere; the proud Roman Fabii 
got their name from their success in bean-culture. Fig. 195. 7. Cicer. 
7-15 spec., herbs, undershrubs, tendrilled or imparipinnate; pods 
swollen, 2-3-seeded, sds. irreg. in form. 8. and E. Eur.; W. Asia; 
Abyssinia. C. arietinum, Cuick-P.; ©; 9’-20’ high; with pland- 
ular hairs. Containing oxalic acid. Lvs. imparipinnate; fls. white or 
rose; pod 1-2-seeded. Sds. large, shaped like a ram’s hd. S. Eur., 
Ind. Widely cultivated for the sds. as well as the acid. 

Tribe 6. Habits of Tribe 4, but pod indehisc., 1-2-several-seeded. 
1. Lespedéza, Busu-CiLover. Herbs, shrubs, undershrubs. Many 
showy spec., both worlds; chiefly in Am. Luvs. 3-foliolate, rarely 1- 
foliolate or entire. Pod 1-seeded. L. capitdta, L. hirta, 2°-4° high, 
st. simple, fls. white, capitate or spicate; L. violdcea, bushy, fis. of 2 
kinds, apetalous fls. most fertile, sessile; petalous fis. in open panicles ; 
these are N. Am. spec. L. séridta (stip. striate) ; 8’-10’ high, branchy, 
spreading, fls. small, purplish; China, Japan; introduced in some un- 
known way into S. Atlantic States, U. 8., where it is a wide-spread, 
valuable forage-plant. 2 Ondbrychis, Sarnrorn. Many fine spec., 
Old World; suited for rock-work and borders; fils. showy. Pod 1- 
seeded. S. sativa, 1°-2° high; lvs. imparipinnate; Ifts. numerous, 
fils. pink. Forage-plant, Eur. 8. Hedysarum; similar to 2, but 
loment as in 4 Manv fine epec., Eur., N. Af., N. Asia. H. coro- 
narium, showy, Eur. Loment, Fig. 197, B,C. 4, Chapmannia jlori- 
dana, 2°-8° high, slender; lvs. 3-7-foliolate; fis. yellow, racemed ; 
loment 1-8-jointed. E Fla 5, Desmodium, Beacar’s Ticks. So 
called from the separable joints (2-6) of theedoment, which are round, 
flat, prickly, resembling ticks (Ixddidw). Herbs, shrubs, or small 
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trees; lvs. usually pinnately 3-foliolate, sometimes simple; fls. pink, 
white, purple, blue. More than 120 spec., chiefly tropical, both 
worlds. Many N. Am. spec., chiefly 9] herbs. D. canadénse; 3°-6° 
high; fls. pink; N. and W., U.S. D. canéscens, 3°-5° high; fis. pur- 
ple; S. States. D. girans, TELEGRAPH PLANT, @); fis. violet, 
racemed ; lvs. with apparently independent motion, described, Lesson 
XXAIII., 417. Ind. 6. A’schynomene, Sensitive Pura. Lvs. 
imparipinnate, in some spec. sensitive; fls. usually yellow, racemed, 
showy. Loment of last; joints 2-10. Herbs or small shrubs; 30-40 
spec., chiefly tropical; both worlds, most numerous in Brazil. AE. 
dspera, CORK TREE Pra, SOLAH; shrub; wood light, used as cork. 
Ind. AE. montevidénsis, HUMMING-BIRD Busy; fis. frequented by 
humming-birds. AE. hispida, ©, 2°-4° high. Penn., 8. to Gulf. AB. 
viscidula, ©, prostrate; sts. 1°-2° long; fis. small. S.C. to Fla. 7. 
Coronilla. Loment several-jointed, round. Lvs. imparipinnate. Fls. 
umbelled. , 20-30 spec., herbs or shrubs, ornamental. Eur., N. Af, 
Asia. 8. Arachis hypogaéa, only spec., GooBa, PEA-NUT. _(Gooba— 
misspelt Gébbé and Goober—is the original negro name, and common 
throughout the 5S. States.) ©. Sts. long, trailing; lvs. 4-foliolate. 
Fils. small, yellow, in spikes or hds. Ova. on a long stalk, and thrust 
into the ground by the plant itself, where it ripens into a 2-8-seeded 
thick pod. See Lesson XXXII., 418. Sds. valuable as food and for 
their fine olive-like oil; plants valuable as forage. W. Ind., W. Af.; 
cult. in all warm regions. 9, Voandzéia subterrdnea, BAMBURRA 
Goopa. (Voandzou, Madagascar name.) Similar to last, but lvs. 3- 
foliolate. E. Af.; Bamburra to Natal; naturalized in 8. Am. ; called 
Mawnpvsi in Brazil, Goosa in Surinam. 

Tribe 7. Herbs, not climbing; trees; or erect or climbing shrubs. 
Lvs. pinnately 5— o- (rarely 8-1-) foliolate ; lfts. usually entire. Pod 2- 
valved ; or small, 1-2-seeded and vesicular. Fine Tribe. 1. Glycyr- 
rhiza, Liquorice. | herbs; pods often curved, prickly; fls. blue 
or white; rts. furnish the Ligworice of commerce. Sev. spec., Eur., 
N. Af., Levant, Asia. G. gldbra, Spain, G. echindta, Italy, furnish 
the best liquorice. G. lepiddta, AM. L. 2°-8° high; lvs. 15-19-folio- 
late; pod bur-like, prickly. Ark. to Cal, N. 2. Astragalus. 9. 
Lvs. imparipinnate; branches often spiny. Pod curved. Fils. in 
axil. clusters. More than 500 spec. Many handsome. Eur., N. Af., 
Asia, N. Am., Andes. A. lotoides, fils. red, showy; China. A. cary- 
ocdrpus, GROUND Ptum. Low, smooth; fls. purple; pod small, plum- 
like, 2-seeded. N. W., U.S. A. mevicdnus, 2’-8/ high; fis. yellow; 
pod of last; prairies, S. Ill, W. and S. A. canadénsis, 1°-4° high; 
fils. greenish white; pod leathery. Can. to Ga. Sev. other N. Am. 
spec. 8. Caragana. Lvs. paripinnate, but rachis tipped with a spine ; 
fis. yellow. Pod linear, several-seeded. Shrubs or trees; about 15 
spec.; Asia. C. arboréscens, 15° high, fis. sol.; Siberia. C. spindsa, 
6° high, spiny; Siberia. C. Chamldgu, 4° high, spreading; China. 
4. Colitea, BLADDER SENNA. Pods inflated, bladder-like. Lvs. im- 
paripinnate, purgative. Fls. yellow or scarlet. Shrubs, ornamental. 
3 species, S. Eur., Ind. C. arboréscens, 10° high; fis. yellow. France, 
Italy. C. erwénta, 4° high, fls. scarlet; Levant. 5. Sutherlandia, 
similar to last; fis. scarlet; 8 spec.; Cape of G. H. 6, Swainsonia, 
elegant; similar to last; fls. white, purple, red, pink; 28 spec.; Aus- 
tralia, N. Holl., N.S. Wales. 7% Clianthus, GLory-FLowmR. Vex- 
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fllum oval, pointed, reflexed; much larger than the ale. Fis. large, 
showy, racemed. Pod bladdery, or coriaceous. C. cdrneus, 3° high, 
fis. flesh-color; Philippines. C. Dampiéri, 8° high, fis. scarlet; N. 
Holl. C. puniceus, Parrot’s Beax; 6° high, fis. crimson; N. Z. 8. 
Sesbania. ©, 9]; about 12 spec.; trop.; both worlds. Fls. yellow; 
pod long, knobby. 8S. macrocdrpa, 8°-12° high; fis. racemed, dotted’ 
with red and purple. Fla. to Tex. 9. Agati grandiflira. Handsome 
tree, 20°-30° high ; fis. 8/-4’ long, white or red, 2-4 in a cluster; pod 
18’ long. EH. Ind., Australia; introduced in Fla. 10. Robinia Pseu- 
dacdcia, AMERICAN Locust. Fs. white, fragrant, racemed. Elegant 
tree, 40°-80° high; Penn., 8. and S. W. Wood dark, valuable. R. 
viscosa, CLAMMY L.; fls. pink. Tree 40° high. Mts., N. C., Ga. 
R. hispida, Rosz-Acacta ; fis. deep rose. Shrub 5°-8° high. S., U.S. 
11. Wistaria (Wistéria of De Candolle; after Caspar Wistar, or Wis- 
ter, as tradition says his name was correctly spelt. ‘ C’est 4 tort que 
Loudon et quelques auteurs aprés lui ont écrit Wistaria.’’ L’Illus- 
tration horticole, vol. v.). High-climbing, hardy shrubs, with fine 
foliage and showy fls., racemed. Pod knobby. Few spec. W. 
Frutéscens, fis. lilac. 5S. States. W. sinénsis, similar, but bolder and 
climbing much higher. China. W. dlba, similar, fls. white. Japan. 
12. Apios tuberdsa, GRouUND Prax. 9, twining; fls. brown-purple, 
fragrant, racemed; subt. runners bearing small, pear-shaped, edible 
tubers. Common, U. 8. 18. Milléttia. High-climbers, like Wis- 
taria ; or trees, like Robinia, with valuable, dark wood. Fs. racemed 
or panicled, handsome. Trop. and 8. Af., Asia, Australia. 14. Teph- 
rosia. Lyvs. gray-silky; fls. showy, white or purple, racemed; pod 
linear, flat. Trees, shrubs, herbs, chiefly trop-, both worlds. T. vi7- 
ginidna, 1°-2° high; fis. white, purpled-tinged. Can. to Fla. and 
Miss. ; T. spicdta, 1°-2° high ; fls. white and purple. Del.,S. and W ; 
T. hispidula, T. chrysophilla, low, fils. purple. S.4 all Of herbs. 15. 
Indigofera, Inpico. Fis. pink, purple, or white, racemed. Pod 
straight or curved. More than 200 spec., ©, 9| herbs or shrubs. 
Chiefly in Af. and Asia; several of which yield Indigo. I. tinctéric, 
shrub, 8°-4° high, fls. pink; Asia; nat.in Af. and Am.; and I. Anil, 
similar, 5°-6° high, fls. purple; W. Ind.; nat. in Old World; yield 
the Indigo of commerce. Both nat. in Fla. I. carolinidéna, O| herb, 
8°-5° high, fis. brown. N.C. to Fla. I. leptosépaia, |, decumbent ; 
sts. 2°-8° long’; fis. pale scarlet. §. Fla., W. 16. Dalea. Fis. spicate, 
white, yellow, pink, purple. Pod 1-2-seeded. 9}, ©, herbs, shrubs. 
More than 90 spec., New Mex. to Chili. D. alopecuroides, @ herb, 
1°-2° high; fis. violet and white. Ill. to Tex., E. to Ala. Only spec. 
E. of Miss. River. 17, Petalostémon, PRAIRIE CLover. Petals 5; 
4 adnate to the tube of the 5 monadelphous stamens; the fifth petal 
(standard) free. Fls. small, in dense hds. or spikes. Pod 1-seeded, 
indehise. 14 spec., chiefly 9| herbs. N. Am. P. corymbésum, 2° 
high, fils. white. N.C. to Fla., W. P. violdceum, fis. violet; Mich. 
to Minn., S. 18. Amérpha. Fs. with but 1 petal, the vexillum, 
which is wrapped round the sta. (10, monadelph.) and the style. Fis. 
violet, purple, blue, in clustered virgate racemes. Pod 1-2-seeded. 
Elegant shrubs, N. Am. A. fruticdsa, BastarD Inpiao. 6°-15° 
high, fls. purple. Wis. to Fla., W. to Rocky Mts. Sev. other spec., 
U. S. 19. Psoralea. Petals complete; fis. blue, white, purple, 
racemed. Pod-l-seeded. Scurfy shrubs or herbs. 100 spec., both 
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worlds; many common in U. 8S. P. esculénta, Pomme BLANCHE. 
9} herb; rt. tuberous, turnip-shaped, edible. Lvs. palmate, 5-folio- 
late. St. 10/-15’ high. N. Wisconsin, W. P. Ondbrychis, 9| herb, 
8°-5° high. Lys. pinnate, 3-foliolate. Ohio to Ill., S. 

Tribe 8. Herbs or shrubs. Lvs. usually pinnately 3-foliolate or 
pinnate; Ifts. entire. Fls. usually umbellate or in hds. Sta. 10, mon- 
or diadelphous ; alt. fil. often dilated. 1. Hosackia, Lvs. 8-5-7-21- 
foliolate. Fils. yellow or yellowish-white. Shrubs, 9} or © herbs. 
About 30 spec., showy; Oregon, Cal., Mex., N. C., Ark, H. Sco- 
parius, broom-like shrub, 8°-8° high ; Ifts. 8, linear. Cal. H. Pursh- 
idna, Q| herb, 18’ high; fis. sol., pink. N. C., Ark. 2. Lotus. 
Fine ornamental genus, 9| herbs, near 50 spec. Eur., Canaries, Af., 
Asia, Australia. L. corniculdtus, decumbent; fls. yellow, umbellied. 
Forage-plant, Eur. Mentioned by Homer: Odyssey, Book IV., v. 
602; Lliad, Book II., v. 775. Plant, fis., fr., Fig. 163. L. purpureus, 
fls. dark red, Sicily, S. Eur. L. jacobaéus, fls. nearly black, Cape 
Verde. L. atropurpireus, fis. similar, Teneriffe. L. coimbricénsis, 
fis. red, Portugal. L. australis, fls. pink, New Holl. L. indicus, fis. 
yellow, E. Ind. 8. Anthyllis. Showy, small shrubs or herbs; fis. 
yellow, white, purple, crimson, in hds.; hds. twin. About 20 spec., 
EKur., Af., Teneriffe, Levant. A. Vulnerdria, Lapy’s Frnaurs, K1p- 
nEY VetcH. 9| herb, 6’ high; fis. usually yellow; red, white, pur- 
ple, crimson near thesea. Gt. Brit.; other parts of Eur. A. Webbidna, 
fis. pink; QO] herb, 9’ high; Teneriffe. A. Bardia Jévis, JUPITER'S 
BEARD; evergreen, silvery shrub, 8° high; fis. pale yellow. 8S. Eur. 

Tribe 9. Herbs, rarely shrubs. Lyvs. 8-foliolate, usually dentate. 
Sta. 10, mon- or diadelphous. 1. Trifolium, TrprorL, CLover. Fils. 
in hds. 9, @, ©, herbs, many with showy fis. More than 100 spec., 
chiefly in Old World. 15 in U.S., chiefly in Rocky Mt. States. T. 
praténse, ReD CLOVER, fis. red; T. médium, Ziazaa C., fls. purple; 
T. incarndtum, FrencH C., fis. crimson; T. répens, SHAMROCK, creep- 
ing, fls. white, lvs. small; all © forage-plants; Eur. T. répens, 
indigenous in Can. Fig. 182. T. reflémum, BuFFato C.; fis. large, 
rose-red. T. stoloniferum, Larar Wuites C., fils. white, Atlantic 
States of U.S. T. proctimbens, YELLow C., fils. yellow. Eur. ; nat. 
in U. S. 2. Melilotus, MELILoT, SWEET CLOVER. ©, @) Q| or 
shrubs ; fragrant when dry. Fils. small, yellow, or white, m loose 
racemes. M. officindlis, ©, @), erect, branching, 2°-4° high, fls. yel- 
low. EHur., N. Asia. M. dba, similar, fis. white. EHur., Asia. M. 
arbérea, evergreen shrub, 15° high; fils. white. Turkey. 3. Medicago, 
Mepick. ©), 9} herbs, or shrubs. Nearly 50 spec.; fis. yellow, 
rarely violet. Pods more or less spirally twisted. M. sativa, Lu- 
CERNE. | herb, 2° high; fis. violet. Forage-plant. Eur. M. 
arbérea, evergreen shrub, 8°-10° high; fis. yellow. Italy. 4. Tri- 
gonélla. ©, 9] herbs. Fils. vellow, blue, white, red; sol. or few in 
a cluster. About 50 spec., Old World. T. Foénum-graécum, FENU- 
GREEK, erect ©, 2° high; fils. white. S. France. Sds. used to scent 
provender. 5. Ondnis, RustHarrow. Small shrubs, QO, © herbs; 
rts. long, often creeping. Fils. yellow, pink, purple, blue, white, red. 
About 60 spec., S. Eur., Af., Teneriffe. Showy little plants. O. 
rotundifolia, evergreen shrub, 18’ high; fis. red; lvs. orbic. Ov., 
Fig. 180, C. Pyrenees. 0. longifédlia, evergreen shrub, 2° high; fis. 
yellow. Teneriffe. 
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Tribe 10, Shrubs or herbs. Luvs. simple or digitately comp. ; Ifts. 
entire. Sta. 10, usually monadelphous. Fs. sol., fascicled, or racemed. 
1. Cytisus, Broom. Many fine species, shrubs, trees, Jd World. C. 
(Sarothamnus) Scopdrivs, Common Broom. 6° high; fis. yellow. 
Hur. ; especially in Eng. and Scot.; run wild in Va. Fig. 166. C. 
dlbus, WHITE B. 8° high; fis. white. Portugal. 2. Ulex, Gorsz, 
Furze. Verv elegant evergreen shrubs, armed with prickles, which 
are tran-formed lvs., and with showy yellow (rarely white) fs. Few 
spec. ; Eur. U. ewropaéa, ComMoN FuRzE. 3°-18° high, according to 
climate. Mid. and §. Hur., Gt. Brit. 3. Genista, WHIN. Small, 
branching shrubs. More than 70 spec., smooth, or spiny; fls. yellow. 
Chiefly in Medit. States, W. Asia, and Canaries; 3 in Gt. Britain. 
G. tinctoria, DyER’s Broom. Stems low, green, from creeping rts. 
Gt. Brit.; nat. in Mass. 4, Laburnum vulgare (Cytisus Laburnum), 
LagtrnuM, GoLpEN-CHain. Handsome tree; 2u° high; fis. yellow, 
in pendulous racemes. Eur. L. alpinum, ALPINE L. Similar, 25°- 
30° high. Alps, Apennines Nat in Scotland. 5. Lupinus, Lorine. 
©, Q| herbs or shrubs; fis. richly colored, spicate or racemose. 80 
spec., both worlds. More than half in America, chiefly in Pacific 
States; Old World spec. chiefly annual. L. dbus, fls. white, ©, 8°- 
4° high, lvs. 5-7-foliolate. Levant. Cultivated from time of ancient 
Egyptians. L. polyphallus, Q|, 3°-4° high; lvs. 18-15-foliolate, fls. 
blue, purple, variegated, racemed. Oregon, Cal. L. villdsus, 9, 
downy, spreading; lvs. simple, oblong; fis. blue, purple, pink, 
racemed. Coast, N. C., S. 6. Crotalaria. Herbs, shrubs; fis. 
usually yellow, in full racemes. Pod inflated. About 120 spec., 
both worlds, chiefly trop. C. jéncea, SuNN-Hemp; shrub 8°-12° 
high; lvs. simple, lanceolate, with silvery hairs; fis. yellow, racemed, 
showv. Bark made into hemp. India. C. sagittdlis, Q; N. H.,8. 
and W.; and C. ovdlis, |. N. C. to Fla. and La , are low herbs with 
siniple lvs. and few-flowered racemes of yellow fis. 7. Goddia, 2 spec. 
(G. latifolia, G. pubéseens). Handsome shrubs, with 3-foliolate lvs. 
and yellow, laburnum-like fils.; 8. Bossiaéa, 34 spec., herbs or 
shrubs; highly ornamental; Ivs. simple, or 0; fis. sol., yellow; 9. 
Hovea, 11 spec., handsome evergreen shrubs; fis. blue or purple, lvs. 
simple; all Australian. 10, Priestléya, 15 spec., evergreen shrubs. 
Lvs. simple, fis. yellow, usually in hds. or racemes. S. Af 

Tribe 11. Shrubs, ravely herbs. Lvs. simple or digitately comp. 
Sta. 10, free. Chiefly Australian evergreen shrubs, very handsome: 
1, Daviésia, fis. yellow, purple; Ivs. reduced to spines, or linear, or 0. 
More than 55 spec., about 2° high. 2. Mirbélia, fis. colored as in last; 
lvs. simple, often lobed at top, often prickly. 16 spec., 2° high. 8. 
Chorézema (sometimes written Chorizéma), lvs. simple, sometimes 
spiny; fis. red, scarlet, yellow. More than 15 spec. 1°-2° high. 4 
Brachyséma, usually climbing; lvs. simple, or 0, and branches leaf- 
like; fls. blood-red, scarlet, green, yellow. 14 spec.; all these Aus- 
tralian. 6, Podalyria, silky evergreen shrubs; lvs. entire; fls. pur- 
ple, blue, red, white. 17 spec.; 2°-6° high. Cape of Good Hope. 
6. Baptisia, Farsz Inpigo. | herbs; lvs. 8-foliolate or simple; fs. 
yellow, blue, white. Showy plants; about 15 spec., U. S., Atlantic to 
Rocky Mts. B. tinctdria, used as indigo; racemes few-flowered, fis. 
yellow. 8° high. Can., U. 8. B. australis, 2°-5° high; fis. large, 
blue, showy ; racemes 1°-2° long. Ky. to Ga. and La. B. leucdntha, 
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2°-4° high, fis. large, white; racemes 1°-2° long. Ohio to Wis., S. 
and W. 7% Thermépsis. | herbs, resembling Baptisia; fis. yellow 
or purple. Few spec., N. Asia, N. Am. T. barbata, 18/ high; fis. 
purple; Himalaya; T. lanceoldta, 18’ high, fis. yellow; Siberia; T. 
fabdcea, 1°-2° high, fls. yellow, Oregon to 8. Cal. and N. Mex.; T. 
Carolinidna, 3°-5° high, fls. yellow; mts. of E. Tenn., N. C. 
Sub-Ord. 2. Czsalpiniee. BraziL-woops.—Stem woody ; 

straight or climbing, sometimes flattened. Lvs. generally comp. ; 
stip. Fls. 8, rarely 2 g'; sep. 5; pet. 5, rarely 8-2-1, more rarely 
0. Sta. 10 or fewer; fil. rarely coherent. Pod often indehisc. 7 
Tribes: 

Tribe 1. Lvs. 1-2-pinnate. Fils. small, spicate. Pet. 5. Ov. o. 
1. Erythrophlaéum. Armed trees, juice red, poisonous. 2spec. E. 
guineénse, GREGRE TREE, 100° high. Juice used as an ordeal. W. 
Af. E. Labouchérii, IRONBARK, Australia. 

Tribe 2. Lvs. paripinnate or 2-8-foliolate. Fls. small. Pet. 5 or 
0. Ov. 1-2. 1. Copaifera. Trees, shrubs, gum-yielding. Petals 0; 
fls. white, spicate. Pod 1-seeded. Trop. Am., W. Af. Few species. 
C. officinalis, 20° high ; C. guianénsis, 25° high; yield Balsam Copaiva. 
W. Ind., 8S. Am. C. Ghibourtidna, yields a Red Copdl (resin). W. 
Af. 2. Detarium senegalénse, tree 30° high. Petals 0; fls. white, pan- 
icled, fragrant. Pod 1-seeded, large, drupe-like, edible. "Wood dark, 
valuable. W. Af. 

Tribe 3. Lvs. usually pinnate. Ov. 8-0. 1. Hymenaéa. Pet. 
5, unequal; sta. 10. Lvs. 2-foliolate. H. Courbaril, W. Inp. Locust, 
enormous evergreen trees, more than 2000 years old, trunk 60°-80° in 
girth. Wood brown, valuable; yields a fine Copal (resin). W. Ind., 
S. Am. 2. Tamarindus indica, only spec. Petals 8; fis. yellow, 
showy, racemed, fragrant. Pods with fleshy pulp, the Tamarinds of 
commerce. Lvs. paripinnate, 22-28-foliolate. Elegant tree, E. Ind. 
3. Humboldtia. Pet. 3-5; fis. scarlet, racemed. Handsome scram- 
bling shrubs, with tumid branches; lvs. imparipinnate. 4 spec., 
Malabar, Ceylon. 4. Jonésia. Pet. 0. Calyx colored; fis. large, 
scarlet or orange, showy, clustered, fragrant. Pod scimitar-shaped. 
Lvs. evergreen, glossy, 12/-18/ long, 6-12-foliolate. Handsome trees 
or scandent shrubs. Malay peninsula and islands. J. Asdca, ASOKA 
Tree; 20°-40° high. J. scandens, climbing. 5. Amhérstia ndbilis, 
only spec., evergreen tree, 40° high; lvs. paripinnate, large, purple 
when young; fis. large, bright vermilion, spotted with yellow, in 
gigantic, pendulous, close racemes. Near Martaban, Malay penin- 
sula. 6, Brownea, evergreen shrubs or trees; lvs. paripinnate, 12/— 
18’ long, 8-24-foliolate; fis. red, crimson, in dense hds.; showy. 
Several spec., W. Ind., 58. Am. 

Tribe 4. Lvs. simple, cordate, 2-lobed; or 2-foliolate. 1. Cercis, 
JupDAS-TREE; said, with the Elder (Sambucus), to be the tree on which 
Judas hanged himself. Lvs. cordate, like 2 lfts. united. Petals 5; fls. 
rich rose-color or pale red, in profuse clusters, axil. or adventitious, ap- 
pearing before the lvs. in spring. Pod long, flat, persistent. C. cana- 
dénsis, 20°-30° high, lvs. cordate. River-banks, N. Y. to Miss. River, 
S. to Fla. and La. C. Stligudstrum, 20° high; S. Eur., Levant. C. 
sinénsis, China; C, japénica, Japan. Wood in all valuable. 2. Bau- 
hinia (after the brothers John and Caspar Bauhin). Lvs. 2-lobed ; 
lobes separate or partly united. Petals 5; fis. white, red, yellow, pur- 
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le, sol. or racemed. Showy evergreen trees or shrubs, often climbing. 
any species. Tropics, chiefly in Ind. and Brazil. B. tomentosa, Sr. 

Tuomas’ TreE. 20°? high; fis. pale yellow, spotted with crimson, 
which the legend says was the blood of St. Thomas. Ceylon. B. 
Vahiti, MaLoo CLimBer; gigantic climbing tree; stems 300° long, 
flat, ribbon-like, encircling and festooning the tallest trees and often 
strangling them, Lvs. 12/-18’ in diameter, lobes joined half their 
length. Fls. snow-white, racemed. Many other tine spec.; shrubs 
with white fls., W. Ind., trop. N. and S. Am. B. guianénsis, vlimb- 
ing, fls. white, Guiana. 3B. spathdcea, shrub, 6° high, fls. white, 
Mex. B. variegdta; Mounrain Exowy, 6°-15° high, fis. rosy-white, 
wood dark, valuable. E. Ind. 

Tribe 5. Lvs. pari- or imparipinnate. Petals 5 or 0. Anth. 
bursting by slits or pores. 1. Ceratonia Siligua, only spec., CénoB, 
ALGAROBA, Locust, St. Joun’s Breap. . Evergreen tree, 15°-30° 
high; fls. red, racemed. Pod 6’-12/ long, flat, indehise., with fleshy, 
sweet, edible pulp, in which the sds. are separately embedded ; said to 
be the Locusts on which St. John fed in the wilderness. East Medi- 
terranean States. 2. Cassia, Senna; more than 200 spec., chiefly 
evergreen shrubs or trees, with handsome foliage and showy, usually 
yellow, fis., racemed or panicled. For the most part tropical; both 
worlds. Luvs. of several Asiatic and African species, C. obovdta, ©, 
Egypt; C. tanceoldta, evergreen, 1° high, Levant; are the Senna of 
pharmacy. C. marilandica, AMERICAN SENNA. Rt. perenn., sts. 3° 
5° high. C. occidentalis, ©, 1°-5° high; C. obtusifdlia, ©, 1°-4° 
high; C. chamecrista, ©, spreading, sts. 12/-18/ long, fis. large, are 
common in U.S. C. Fistula, Puppine Prez TREE; handsome ever- 
green tree, with laburnum-like fis. and black, woody, indehise. pods 
1°-2° long. Ind. Cultivated in tropics, both worlds. 

Tribe 6. Lvs. 2-pinnate, sometimes sensitive. Petals usually 5, 
subequal. 1, Parkinsonia, handsome, evergreen, spiny shrubs; fis. 
yellow, racemed. P. aculedta, 15° high, trop. Am. Two other spec.; 
one, Cape of Good Hope; the other in Mex. 2. Poinciana, evergreen 
trees; ils. yellow, with long, richly-colored stamens; racemed. P. 
eldta, Ind., Af. P. régia, Madagascar. 3. Czsalpinia. Evergreen 
trees, shrubs, sometimes climbing; fls. yellow, rarely white. 38 
spec., trop., both worlds. C. (Poinciana) pulchérrima, BARBADOES 
Fiower-Fence. Spiny shrub, 10° high; fis. large, orange, with 
long, protruding, red stamens. E. Ind. C. (Poinciana) Gilliésii, 
similar, stamens longer. S. Am. C. echindta, small prickly tree, 
yields the Brazil-wood and Brasiletto dye of commerce. Brazil. C. 
Sdppan, small tree, the Sappan-wood of commerce. 4. Gleditschia. 
Handsome deciduous trees, with branching thorns when young. Fs. 
2 8 , green, inconspicuous, spicate, often fragrant. Pod flat, with 
sweet pulp, in which the sds. are embedded. Few spec., N. Am., 
Asia, Af. G. triacdnthos, Honry-Locvst, 50°-80° high, with spread- 
ing branches; armed when young with formidable branched spines. 
Pods 12/-18’ long, dark red; pulp honey-sweet. Penn., 5S. and 8. W. 
G. monospérma, W ateR-Locust, 30°-60° high; pod short, 1-seeded, 
pulpless. Swamps, [l.,S.and W. G. sinénsis, G. macracdntha, trees 
40°-70° high, with branchy spines; China. 5. Gymnocladus canadén- 
sis, COFFEE TREE, CuHICoT (Shee-ko) TREE. Only spec. 50°-70° high; 
fis. small, gf 9 or gf} 8 Q, racemed; pod flattened, 6’-10’ long; sds. 
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large, flat, used as coffee by early settlers. Lys. handsome, 2-pinnate, 
2°-3° long. Western N. Y. to Ill.,S. and 8. W. 6. Hematéxylon 
campechianum, Loawoop Treg. Only spec. 30°-40° high; fis. yel- 
low, racemed ; pod flat, 2-seeded ; lvs. paripinnate. Heartwood fur- 
nishes the Logwood dye of commerce. . Ind., Cent. Am. 

Tribe 7, Lvs. usually imparipinnate. Petals usually 5, subequal. 
Ov. 83-o. 1. Sclerolobium. Fils. 8, small, yellow, fragrant, in large 
racemose panicles. Pod compressed, woody, indehisc., few-seeded. 10 
spec., trees, Brazil, Guiana. S. chrysophyllum, lvs. with golden-silky 
hairs on under surface; tree 60°-100° high; wood white, used in 
making charcoal. N. Brazil. 

Sub-Ord. 8. Mimodsez. Muimosas.—Stem woody, rarely herba- 
ceous; sometimes aquatic and floating. Lvs. simple (phyllodes) or 
2-3-pinnate, sometimes sensitive. Petals small. Fils. 8,or 8 gj Q, 
reg., 4-5-merous, mono- or polypetalous, in spikes or hds., rarely in 
panicles or racemes. Sta. usually double or multiple the petals, rarely 
equal; filaments free or monadelphous, usually much longer than 
petals. 5 Tribes: 

Tribe 1. Sta. indef. (rarely 10-15) ; fils. connate at base or beyond 
the middle. 1. Inga. ‘Lvs. pinnate, Ifts. 4-12, petiole often alate. 
Fls. monopet., white or yellowish, in spikes or hds.; sta. oo, mona- 
delph., much longer than corolla. Pod woody, indehisc., with thick- 
ened edges; straight or slightly curved. Sds. enveloped in sweet, 
edible pulp. 150 spec., large evergreen shrubs or trees. Trop. Am., 
chiefly Guiana and Brazil. I. Feuillei, Pacay. Pods 2° long. Peru. 
I. spectdbilis, large, showy tree; pods 2°-8° long, 8’ wide. Panama. 
I. véra, small tree; fls. white; pods falcate, 6” long. W. Ind. 2. 
Pithecolobium. Fls. of Inga; but lvs. 2-pinnate, pinne few; pod 
dehisc., falcate, curved into a ring, or spirally twisted, with thin, 
edible pulp; evergreen trees, shrubs; 100 spec., trop. Am., trop. 
Asia, Australia. P. diulee, large tree; pods irregularly swollen, 
curled at top. Mex. P. uwnguis-cdti, tree; legume spirally twisted. 
S. Fla., W. Ind. P. guadalupénse, pod faleate. 8. Fla.,S. Am. 3.. 
Calliandra. Lvs. 2-pinnate, pinne often numerous. Corolla small; 
stas. with long, showy, usually red filaments; in hds. or racemes. 
Pods dehisc.; valves rolling back and exploding the ripe sds. 80 
spec. Elegant evergreen shrubs or small trees, rarely herbs. C. dia- 
demata, shrub, fis. pink, lvs. 600-800-foliolate. Brazil. C. Tweédii, 
shrub, fils. scarlet, crimson. Mex. 4. Albizzia. Near Calliandra. 
Small trees. A. (Acacia) Julibrissin (Persian Julibrichim, Silk-rose), 
SILK-FLowrR TREE. 20°-30° high; fis. in large, pompon-like hds., 
stamens very long, silk-like, pale rose. Sd. sprouting, Fig. 7, B. 
Persia. Common in Southern gardens, U.S. Included in Acacia by 
some botanists. 

Tribe 2. Sta. oo, fils. free, or connate at base. 1. Acacia. Petals 
free or connate; fis. in globular hds. or long spikes. Lvs. 2-3-pinnate, 
often 800-1800-foliolate, elegant; in some spec. (chiefly Australian) 
reduced to phyllodes. Pods various. Evergreen shrubs or trees, often 
gum-bearing; wood valuable, light or heavy in weight, light or dark 
in color, often resembling (and called) Ebony. About 420 spec, 
both worlds. A. ardbica, 20°-380° high; fis. white. Yields Gum 
Arabic. Arabia, E. Ind. A. melanéxylon, AUSTRALIAN Exony, 
20° high; fis. yellow; lvs. reduced to phyllodes. Wood black, light 
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in weight. Van D. Land. A. sclerérylon, EBony Acacta. 20° 
high; fis. white, wood heavy. W. Ind. A. procéra, 60° high, tis. 
yellow. E.Ind. A. (Vachéllia) Farnesidna, Cassin, Sweet Opopa- 
NAX, 10°-15° high, thorny; fis. yellow, in small hds., fragrant. St. 
emineo: A. (Mimosa) nildtica, 20° high; yields Gum Arabic. Af. 

ig. 180. 
Tribe 3, Sta. free. Calyx often pappose, or 0. 1. Mimosa. Lvs. 

2-pinnate, 8- or many-foliolate, often sensitive. Sta. double the num- 
ber of petals. Fils. white or pink, in hds. or spikes, handsome. Pod 
with persistent rim, from which the valves or the joints fall away. 
230 spec., herbs, shrubs, climbers, often prickly. Nearly all tropical ; 
both worlds, chiefly in Am. M. pudica, SENSITIVE PLantr; ©, 
branching, 1°-2° high; fls. pink, in hds.; lvs. very sensitive. S. Am.; 
nat. in Fla, M. strigillosa, O|, prostrate, bristly; fls. pink, hds. ob- 
long. Gulf States. M. myriadénia, evergreen climbing shrub, 
climbing the tallest trees. Trop. Am. 2. Schrankia. Lvs. 2-pin- 
nate; fls. pink, in hds. or spikes; pod linear, 4-sided. I, straggling 
herbs, with recurved prickles and sensitive, many-foliolate-lvs. 10 
spec., Gulf States to Brazil. S. uncindta, Possum PLant, very 
poly S. angustdta, sparingly so; both with hds. of pink fis. ; from 

a. to Mo., S. and 8. W. 8. Desmanthus. ¢ 8 Q. Sta. 5-10. 
Petals 5, or corol. monopet., 5-cleft. Fis. white, in hds. or spikes. 
Lvs. 2-pinnate, sensitive. Pod flat, slender, smooth, 1’-2/ long. Small 
evergreen shrubs, or 9 herbs, warm regions, Am., Ind. D. depréssus, 
Ol, prostrate, sts. 1°-2° long, peduncles 2-4-flowered. 8. Fla. D. vir- 
gatus, D|, erect, virgate, 1°-2° high; hds. few-flowered. D. brachylobus, 
OD], evect, striate, 1°-8° high; fils. in hds. Ill. to Miss., La., and Tex. 

Tribe 4. Sta. free, usually twice as many as petals; anth. usually 
with a stalked gland. 1. Neptinia. Fils. , in hds.; near Desman- 
thus, but pod broad, few-seeded. Few spec., undershrubs or stiff, 
slender 9| herbs; hot regions, both worlds. N. olerdcea, short stems, 
often floating by means of hollow swellings, and thus branching and 
covering watery tracts. Trop. Am., Asia, Af. N. litea, O|, stems 
ascending; hds. oval, many-flowered, nodding; sterile fils. spatulate, 
yellow; fertile fils. white. Gulf coast, Key West to Tex. 2. Pro- 
sdpis. Sta. 10, anth. glandular. Fils. 8, whitish green, or yellowish, 
small, in small hds. or spikes. Pod indehise., straight or twisted ; pulp 
succulent, mealy or pithy. Lvs. 2-pinnate, pinnae 2-4~-10, Ifts. o. 
Evergreen trees, shrubs, prickly or spiny. 18 spec., warm regions, 
Am., Af., Asia. P. glanduldsa, Mezquit, MusxeET TREE; 20°-30° 
high, gum-bearing; pod falcate, moniliform. Timber valuable. Tex., 
W. and S. W. P. pubéscens, Scrrw-Bran; 6°-10° high; pods 
closely spiral, 1/-2’ long. New Mex., Arizona, 8. Nevada. P. dilcis, 
AMERICAN ALGAROBA; 40° high; pods sweet, succulent, fed to cattle. 
Cent and S. Am. P. spicigera, 30° high; pod sweet, spicy. E. Ind. 
8. Adenanthéra. Fs. resembling last, yellow, spicate. Lvs. 2-pin- 
nate or decompound. Evergreen trees, shrubs. E. Ind., Malaysia, 
Madagascar. A. pavonina, immense tree; timber red, valuable. Sds. 
bright scarlet, used as ornaments; also as weights, each weighing just 
4 grains. E.Ind. 4. Entada. Petals 5, sta. 10. Fis. in spikes or 
racemes, white or yellow. Pod loment-like, woody, very long. Lvs. 
2-pinnate. Evergreen high-climbing shrubs; 10 spec., trop., both 
worlds. E. scdndens, S—EA-Bean. Immense, high-climbing, near sea- 
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coasts, both tropics. Pods faleate, 6°-8° long; sds. 2/-8’ across, }/ 
thick, of a fine, lustrous brown; made into snuff-boxes, purses, scent- 
bottles, etc. Sds. carried by Gulf Stream and ocean currents to Scot- 
land, Orkneys, Norway. Constantly drifted to Texas coast (especially 
at Galveston). 

Tribe 5. Sta. 5-10. 1. Parkia. Fis. .P, small, in dense, long- 
stalked hds. Sta. 10, monadelph. Pod with edible sds. and pulp. 
Lys. 2-pinnate, pinne and lfts. very numerous. Large unarmed trees, 
foliage elegant; few spec., W. Af., Ind., Java, Brazil, Surinam. P. 
africana, DotRA, 40° high; lvs. with 20-30 pairs of pinnz, each pinna 
with 30-50 pairs of Ifts.—60 x 100 = 6000 Ifts. in a single lf. Sds. 
ground and made into cakes; pulp made into sweetmeats and drinks. 
W. Af., trop. Asia. Brought to Am. by negroes. 2. Pentacléthra, 
Fils. 8 or o Q, spicate; sta. 10; 5 sterile. Lvs. 2-pinnate, multi- 
foliolate, as in Parkia. Trees, 2 spec. P. macrophylla, Euoz Bran, 
60°-70° high; lvs. and lIfts. larger than in the other spec.; pods 2° 
long, sds. edible. Trop, Af. P. filamentosa, fils. similar, but lf. with 
more numerous pinne, and about 4000 linear Ifts. Elegant tree, Brit. 
Guiana. Fine specimens of lf. and fis. in herbarium of Columbia 
College, N. Y. City. 

Ord. 101. Connaraceze.—Fls. usually 8, nearly reg., small, 
racemed or panicled; 5-merous; sta. 5 or 10; carpels 5, rarely 1-3; 
globose, free, hirsute, 1-celled; fr. a follicle, 1- rarely 2-seeded. Luvs. 
alt., exstip., 1-8-foliolate or imparipinnate; Ifts. coriaceous, entire. 
Erect or climbing Trees or Shrubs, with watery juice. Affinities com- 
plex. 12 gen.; 140 spec., tropics, both worlds, but chiefly Asiatic and 
Malayan. Wood in many very valuable; sds. edible. 1. Connarus. 
Fis. white, red. 53 spec., small trees, shrubs, often scandent; trop. 
Ain., Asia, Af., Pacific Isles. C.(Omphalobium) Lambértii, ZEBRA- 
woop. Tree with valuable striped wood. Guiana. C. grdndis, Ma- 
laya. 2, Rourea, 42 spec., chiefly in Am., Asia; one, R. santaloides, 
in Af. R. gldbra, Cuba. 8. Cnéstis, shrubs usually climbing; fol- 
licles with stinging hairs. Few spec. Guinea, Mauritius. 

Subdivision 2. Disciflorze.—Torus usually conspicuous as a disk ; 
annular, or a cushion, or lining the base of the calyx-tube, or con- 
fluent with the base of the ovary, or broken up into glands. Stamens 
on or at the inner or outer base of the disk. 
Cashew Alliance.—Fls. 8, £, ; , often irreg. Disk 

adnate to base of calyx or hee oe ae a def. Ova. en- 
tire, lobed, or apocarpous. Ov. 1-2, rarely more in each cell, usually 
ascending with ventral raphe, or reversed, or pendulous from a basal 
funicle, rarely oo horizontal. Perisperm usually 0. Emb. oftcn 
curved or crumpled. Lvs. usually compound. 102. Anacardiacez. 
103. Sabiacez. 104, Sapindacee. 

Ord. 102. Anacardiacez.—Fls. small, reg., in fascicles, spikes, 
panicles; calyx and pet. sometimes accrescent. Pet. 3-5, sometimes 
0. Sta. 5-6-10, rarely more. Ova. 1-2-5-celled, rarely 5-6 distinct 
carpels all sterile but 1. Drupe, rarely nut; free, or girt by a disk, 
or on a pear-shaped torus. Trees or Shrubs, erect or climbing, gummy, 
milky-resinous. Luvs. alt., exstip., rarely opp. ; simple, or compound. 
About 50 gen., 450 spec., chiefly intertropical. Both worlds. 2 
Tribes : 

Tribe 1, Ova. 2-5-celled. Ov. pend. 1. Spdndias, Hoc-PLuM. 
11 
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Evergreen trees, 30°-40° high, tropics, both worlds. Fr. drupe-like, 
edible. About 8 spec. Tribe 2, Ova. l-celled. Ov. suspended. 1. 
Schinus Mall (Méile), Puprpzr Trex. Fis. 9 9, apet. Sta. 10. 
Fils. small, white, panicled. Berries small, rose-color, polished ; taste 
of black pepper. five. imparipinnate. Evergreen tree, 15°-20° high. 
Peru. 2. Melanorrhaéa. Fis. 8, panicled. ‘ Pet. 5, sta. o. Lvs. 
simple. 2 spec. evergreen trees more than 100° high, yielding Black 
Varnish, Ind. 8. Anacardium, CasHuw-NnutT. Luvs. large, simple; 
fis. 8, red, panicled. Fr. nut-like, at apex of a pear-like edible torus. 
Evergreen trees, 20°-40° high. A. occidentdle, Fig. 76. W. Ind., 
trop. 5S. Am. A. indicum, E. Ind. 4. Mangifera indica, Maneo T. 
Fis. 8, pink or yellow, panicled. Fr. large, edible. Lvs. simple. 
Evergreen tree, 50° high. Ind. Several other spec., and varieties, 
Asia, Af. 5. Pistacia. Fils. J Q, apet., panicled or racemed. Drupe 
dry, 1-seeded. Lvs. pari- or imparipinnate. Trees yielding fine var- 
nish ; evergreen or decid., 20°-30° high. Few spec., tropics. P. Len- 
tiscus, evergreen; yields Mastic. S. Eur., N. Af, W. Asia. P. 
Terebinthus, evergreen; yields Terebinth. Habitat of last. P. véra, 
decid.; fr. is the edible meses ae his Asia. 6. Rhus, SuMacu. 
F's. ‘i ( , 8, panicled, spiked. Pet. 5, sta. 6. Drupe 
sie’ Tae hee ely simple Shrubs and small trees, 120 
spec., temperate regions, both worlds, chiefly in N. Am., 8. Af.; rare 
in tropics. R. succeddnea, lfts. 11-15; evergreen tree, 10°-20° high ; 
yields wax; Japan. R. vernicifera, lvs. similar, but decid. ; tree 15°- 
25° high; yields Lacquer varnish. Japan. R. copallina, lvs. decid., 
Ifts. 9-21. Drupe red, hairy. 5°-25° high; yields a copal-like var- 
nish; R. typhina, similar, lvs. larger; 10°-30° high; R. glabra, 
smaller and glabrous; R. venendta, lfts. 7-18; drupe whitish,-smooth ; 
8°-18° high; poisonous; R. Towicodéndron, Porson Oax. Lifts. 3; 
drupe dun-colored. Climbing by rootlets; poisonous; R. aromdtica. 
Lfts. 8; fls. g) Q, in catkin-like spikes preceding lvs.; drupe red, 

hairy. Shrub 1°-8° high ; all from Can. to Gulf. R. Cotinus, SMOKE 

TREE, Wia T. Lvs. simple; fls. $; panicles with showy, abortive 

pedicles. Drupe smooth. Fig. 137. Shrub 6°-15° high. Mediter- 
Tanean States R. cotinoides, similar, but panicle nearly sessile, nar- 

row. Tree 30°-50° high; mts., N. C., Ala. (Buckley); probably in 

Ark, (Nuttall); and almost identical with R. Cotinus. ; 
Ord. 103. Sabiacez.—Fls. reg. or irreg., small, usually panicled. 

Pet. 4-5. Sta. opp. petals; only 2 usually perfect. Fr. 1 or 2 dry, 1- 

seeded drupes. 4 gen., 82 spec., trop., both worlds. 1, Sabia. Pet. 

4-5, Sta. 4-5, all perfect; all the floral parts opp. Lvs. simple. 
Shrubs, straggling or climbing; 10 spec. Asin. 2. Melidsma. Lvs. 
simple or pinnate. 20 spec., trees, shrubs; mts., trop. Asia, Am. 3. 

Ophiocaryon paradécum, SNaAKu-NuT. Monotypic. Fis. 8 or 
Pet. 5, sta. 10; 8 sterile. Drupe large; emb. with a coiled, 

snake-like radicle. Lvs. pinnate. Large tree, Brit. @uiana. 4, Phox- 

anthus macrophyllus, monotypic. Fls. 8, in large red panicles. Pet. 

5. Drupe small. Lvs. large; simple on lower branches (which alone 

bear fis.) and 9-foliolate on upper branches. Slender tree; or high- 
climbing shrub. WN. Brazil, Guiana. . 

_ Ord. 104, Sapindacez.—Fls. reg. or irreg., often large; panicled. 
Petals 5-4-12-0. Sta. 5-7-8-10, rarely 2-4-12-o0. Fr, 2-3-4-celled 
(or 1-celled by suppression), rarely 5-6-celled, Boll dehisc., often 
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apical; or samara, drupe, berry. Trees, Shrubs, rarely Q| Herbs. 
Often saponaceous. Chiefly tropical, both worlds; most numerous in 
Am. More than 70 gen. 700 spec. 5 Sub-Orders: 

Sub-Ord. 1.—Fls. 8, reg. Boll 2-8-lobed, dehisc. apical. Lvs. 
opp. 1. Staphyléa, BLapprR-NuT. Pet. 5, sta. 5. Fils. white, 
racemed or panicled. Boll 3-lobed, inflated. Lvs. pinnate. Shrubs, 
low trees. 4 spec., Eur., Asia, Am. S. trifdlia, decid., 10° high. 
Can. to Gulf. 2. Turpinia occidentdlis, near last, but evergreen. Tree 
25° high; fr. edible. W. Ind. 

Sub-Ord. 2.—Fls. irreg. Boll 4-5-celled. 1. Melianthus. 8. 
Evergreen shrubs. Pet. 5, sta. 4. Fis. large, honey-bearing, purple, 
yellow, brown, racemed. Few spec., Cape G. H. 2. Greyia Suther- 
landii. Pet. 5, sta. 10. Fils. crimson, racemed. Elegant tree, Natal. 

Sub-Ord. 3.—Fls. reg. Petals sometimes 0. Fr. various. Lvs. 
rarely opp. 1. Dodonaéa. Fils. apet., 8 or g' 8 Q, racemed or 
panicled, Sta. 5-8. Boll angled, winged. 50 spec., evergreen 
shrubs; both worlds, chiefly in Australia. D. viscdsa, SwitcH Sor- 
REL. Boll 8-angled, 8-seeded; sds. edible. Lvs. simple, acidulous. 
Shrub, 6°-10° high. §. Fla., W. Ind., Polynesia. . 

Sub- Ord. 4.—F ls. reg. Samara. Lvs. opp. 1. Negundo aceroides, 
Box-ELper. Fs. Z , apet.; faseicled. @ racemed. Sta. 8-12. 
Samara twin, 2-seeded. Lvs. pinnate, 3-5-foliolate. Tree 80°-50° 
high. Can to Gulf. 2. Acer, Mapuz. Fils. g' 8, 8 9, small; 
pet. 5-4-12 or 0. Sta. 38-12. Infl. in corymbs or racemes. Samara 
twin, 2-seeded. Lvs. palmi-lobed, often large. . Trees, temperate 
regions, both worlds. A. rubrum, Rep M. Fis. crimson, preceding 
lvs. 40°-60° high; old, distorted trunks furnish Curled Maple. 
Swamps, Mid. States to Gulf. A. dasycdrpum, Sttver M. Lys. 
silvery-white beneath. 60°-70° high. Northern U. §. to Gulf. A. 
saccharinum, Suacar M. 60°-80° high. Sap made into sugar. Old 
wood furnishes Bird’s-Eye Maple. Can. to Gulf. A. Psetido-Platanus. 
40°-60° high. Eur. Fig. 205. A. campéstre, FIELD M. 15°-40° 
high; planted for hedges. Eur. Sprout, Fig. 7, D; rt., Fig. 222; 
wood, Figs. 226, 227. Many other spec., Am. and foreign. 

Sub-Ord. 5.—F ls. often apet. Lvs. rarely opp. Ov. and fr. vari- 
ous. 1, Melicocca. Fls. white, small, fascicled or panicled. Drupe 
edible. Lvs. paripinnate. M. bijaga, Genipap. Fr. edible. Ever- 
ec tree, 40°-50° high. Trop. Am. 2. Nephélium. . Pet. 4-6-0. 
ta. 8-12. Infl. panicled. Fr. buckeye-like, warty or prickly; sd. 

surrounded by a fleshy edible pulp. Lvs. paripinnate. 20 spec., 
small evergreen trees. S. Asia, Ind. Arch , Feejee Islands. N. Litchi, 
Lez-Cuzz. 20° high. China. 8. Atsculus. Fils. 8 or ; 
irreg.; pet. 5-4. Sta. 7-6-8. Infl. panicled. Fr. drupe-like, prickly, 
1-8-seeded ; sds. large, shining. Lvs. digitate. Trees, shrubs, both 
worlds. A®. Hippocdstanum, Horsecuestnut. Pet 5 Fis. large, 
white, mottled. 60°-80° high. Fig. 192. Ind. AL. gldbray BucK- 
EYE. Pet. 4. Fils. small, yellow. Small tree; Va. to IIL, 8. to 
Tenn. 4. Pavia, similar to Als., but fr. smooth. P. fldva. Fils. pale 
yellow. 50°-70°. Va. to IIL, 8. to N. C., Ga., Miss. P. rdbra. Fis. 
large, red, showy. 10°-25° high. Va. to Ky., 8. to Fla. 5. Cardio- 
spérmum, Heartszep. Fils. 8. Pet. 4,irreg. Sta. 8. Fis. small, 
white or green (rarely scarlet), racemed. Boll 8-celled, 3-angled, in- 
flated, few-seeded; sd. with heart-shaped hilum. Lvs, 2-ternate or 
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very compound. Scandent or climbing evergreen shrubs; or herbs 
climbing by tendrils. About 15 spec., chiefly in S. Am. C. grandi- 
forum, SuppLu-Jacx; fis. white. Evergreen climber, Jamaica. C. 
Halicdécabum, BaLLoon-SExp ; fis. white. © herb, climbing by ten- 
drils. Missouri to Fla.; found in all tropics. 

Staff-Tree Alliance.—Fls. 8, ¢' 9,0' 8 9, reg. Disk as in 
Cashew Alliance. Pet. 4-5, rarely 0. Sta. 4-5, rarely 10. Ova. 
entire; cells 1-2-ovuled. Emb. straight. Lvs. simple, except in 
Vitacew. 105. Vitacezee. 106. Rhamnacez, 107. Stackhousiacez. 
108, Celastracez. 

Ord. 105. Vitacee. Wines.—Fls. 8, P, f' 8 Q. Pet. 4-5. 
Sta. 4-5. Pet. caddcous, usually coherent at top; small, green, yel- 
low, red; in racemes, panicles, thyrsi, cymes, rarely in flattened, ex- 
anded hds. Ova. free, cells 2-8-6; 1-2-ovuled. Berry 2-3-6-celled. 
vs. simple or comp. ; lower opp.; upper alt. Trees or Shrubs, usu- 

ally climbing; often with woody, leaf-opposed tendrils, which are 
transformed peduncles and which sometimes bear fls. 5 gen.; or 8, if 
Cissus and Ampelépsis be included in Vitis. About 250 spec. ; trop. 
and temperate regions, both worlds. None in Eur. 1. Leéa. Pet. 
separating at top, connate at base. Lvs. opp., 1-2-3-pinnate, rarely 
simple. No tendrils. Small, rough, erect, evergreen trees or shrubs ; 
rarely 9| herbs. 20 spec., trop. Asia, Af., Mauritius. 2. Pterisanthes. 
Fis. (Pp. Petals separating. Sexes together on a peduncled hd., which 
is expanded and flattened; Q fis. sessile, covering the disk-like expan- 
sion; fis. on its margin. Lvs. simple or 8-7-foliolate. Slender 
shrubs, far-climbing by tendrils. Few spec., Ind. Arch. P. cissoides, 
cottony ; lvs. 3-foliolate; tendrils bearing the inf. P. polita, polished ; 
lvs. simple; tendrils bearing the red disk-like expansion. 8. Am- 
pelopsis. Fls. 8, without disk. Petals separate, greenish, cymose. 
Berry small, black. Lys. decid., large, digitate, quinate. Hardy, 
high-climbing shrubs; tendrils with disk-like expansions at their tips, 
which aid in climbing. A. quinquefdlia, VIRGINIAN CREEPER. Only 
genuine spec.; several varieties. U.S. 4, Cissus. Fils. 8, green; 
disk large. Petals separating or coherent at top; 4 in foreign spec., 5 
in Am. Berry small. Lvs. simple or compound; tendrils few or 0. 
Shrubs, usually evergreen and climbing. Numerous spec., foliage 
often showy, colored. C. discolor, evergreen climber ; lvs. simple, large, 
cordate, crimson beneath, mottled above. Java. C. bipinndta, fis, 
eymose, berries black; lvs. 2-pinnate or decompound, decid. Shrub, 
bushy, nearly erect; tendrils 0. Va., Ky., 8. to Gulf. C. indivisa, 
fis. cymose; berries red, turning black; lvs. simple, cordate, acumi- 
nate, decid. High-climber, with tendrils. Va. to Mo., 5. to Fla. and 
Tex. 5. Vitis, Vine. Fils. 8 in foreign spec., f' 8 9, J Qin Am. 
Petals 5, cadticous, coherent at top; fis. small, green, in thyrsus, 
raceme, or panicle. Berries edible; called Grapes in English, Raisins 
in Fr.. Lvs. decid., simple, entire or lobed. Shrubs, usually bold 
high-climbers. Many spec., both worlds. V. vinifera, Winz-BEaR- 
ING Ving. Grapes large. Fl., Fig. 4; branch, fr., Fig. 101. Native 
to Persia and W. Asia; cultivated from immemorial times. Innu- 
merable varieties, furnishing all the fine vines and grapes of the world ; 
finest in Mediterranean States, especially Italy, France, Spain. V. 
Labrisca, Fox-Graprt. Thyrsi few-flowered; grapes large, purple or 
amber. Lvs. larger. Bold, large climber, ascending tallest trees. 
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Original of Isabella, Catawba, Concord. Common throughout U. S. 
V. estivdlis, SuMMER-G. Raceme long, slender; grapes smuall, 
black, pleasant; lvs. 4/-7” wide. High-climber. Common, U. 8S. 
Original of Clinton and var. V. cordifdlea (riparia, odoratissima), 
Frost-G. Fils. very fragrant; thyrsus large, loose; grapes small, 
black, acid, sweetened by frost. Common, U.S. V. vulpina (rotundi- 
folia), Muscapine-G. Panicle small; berries large, #/ in diam., 
brownish-purple, pleasant; skin thick, tough. Lvs. small, round. 
High-climber, bark smooth. Maryland, W. to Ark., 8. to Gulf 
States. Original of Sedéppernong. 

Ord.106. Rhamnacez.—Fls. 4-5-merous, 8, g' 9, f' 8 Q, usu- 
ally small, green, white, sometimes red, yellow, blue; sol. or fascicled. 
Disk fleshy, lining calyx-tube. Ova. free or adh. Fr. a drupe, boll, 
3-4-angled, or of 2-3 cocci. Lvs. simple, usually alt. ; sometimes 0. 
Trees, Shrubs; branches often spiny; sometimes climbing. 40 gen., 
both worlds. 5 Tribes: 

Tribe 1. Fr. 8-angled or 8-winged. 1. Gouania, climbing. 30 
spec., trop. Am., Asia. G. domingénsis, Cuawstick. 5S. Fla., W. 
Ind. Tribe 2. Fr. 2-3 cocci, or a drupe. Trees or shrubs, often 
spiny; lvs. opp., small or 0. 1. Collétia. Shrubs, very spiny. Mex., 
Peru, Chili. Tribe 3. Fr. 3-4-coccous, dry, or drupe with 3-4 py- 
renes. 1, Colubrina, SNakE-woop. Small evergreen trees or shrubs, 
often climbing. §S. Am., Asia, Af. C. americdna, shrub, erect, 8. 
Fla. 2. Ceandthus. Shrubs or small trees, usually evergreen’; rts. 
red. Both worlds. C. ccerdleus, evergreen tree, fls. brilliant blue, in 
large panicles. Mex. C. americdna, New Jersry TEA, decid. shrub. 
N. J. to Fla. 3. Rhamnus, BucktrHorn. Shrubs or small trees, 
often evergreen, often spiny. Many spec.; N. hemisphere, chiefly in 
Eur., N. Asia; few in mts. of Ind. and Abyssinia. R. carolinidnus 
(Frangula carolinidna), R. lanceoldta, both spineless, decid. N. J. to 
Ill., 8. to Gulf. Tribe 4. Drupe dry or fleshy, girt by calyx-tube. 
1. Zizyphus, Jususe. Shrubs or small trees, often spiny; widely 
spread, tropics, chiefly in Old World. Drupe (jujube) edible. Z. 
Jujiba, Inpian J. Evergreen, 12° high. E.Ind. Z. Lotus, Lotus 
J. Evergreen, 6° high; believed to be the Lotus of the Lotéphagi 
(Odyssey, Book IX.). Mediterranean States of Af., especially Tripoli. 
Z. vulgaris, Common J. Decid., 6°high. S. Eur. Z. spina Christi, 
Curist’s THorn. Evergreen, 6° high; branches used for Our 
Saviour’s crown of thorns. Syria, N. Af. 2 Palitrus. Decid. 
Habit of last, but fr. dry, with broad-brimmed disk. 2 spec., Eur., 
Asia. P. aculedtus, PortTE-CHAPEAU; also (and perhaps with better 
right) called Curist’s THorn. Spiny shrub or tree, 10°-35° high. 
S. Eur., W. Asia. Fig. 77. 3. Berchémia. Drupe fleshy. Slender, 
tough, high-climbing. 10 spec. Both worlds. B. volubilis, SUPPLE 
Jack. Va. to Ky.,8. to Gulf. Tribe 5. Samara. Unarmed climb- 
ers. 1. Ventilago, evergreen. 10 spec. E. Ind. 

Ord. 107. Stackhousiacez.—Fls. 8, reg. Pet. 5, white or yellow; 
infl. various. Disk thin, lining base of calyx-tube. Fr. 2-5 indehisc. 
cocci, winged, angled, or smooth, separating from a central persistent 
column. Small Herbs, rhizome giving off slender branches ; lvs. en- 
tire. Only gen. Stackhousia. 20 spec.; Australia; one in New Z., 
one in Philippine Islands. 

Ord. 108. Celastracee.—Fls. 8 or gf) 8 9, small, cymose. Pet. 
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4-5. Sta, 4-5. Ova. 2-8-5-celled, more or less buried in a fleshy disk 
lining the calyx-tube. Fr. a boll, drupe, or samara. Lvs. simple, alt., 
rarely opp. Trees or Shrubs, often climbing. 89 known gen., 400 
spec. ; warmer parts of both worlds. 2 Tribes: 

Tribe 1. Sta. 8, rarely 2-4-8. Lvs. usually opp. 1. Hippocratea, 
evergreen climbing shrubs; 60 spec., both worlds; fr. samaroid. 
Tribe 2. Sta. 4-5, rarely 10. 1.Myginda. 8. Evergreen shrubs. 
Fr. a drupe. 8 spec., trop. Am. M. ilicifdlia, M. Rhacima. S. Fla., 
W. Ind. 2. Scheefféria, J’ 9. Evergreen shrubs or trees. Drupe dry. 
S. frutéscens, small tree, 8. Fla., W. Ind. 8. Cassine, Ev. bushes 
or climbers, drupes edible. 8 spec., 8. Af. 4, Kokooéna zeyldnica, 
Koxoon. Large evergreen tree, 60° high. Fr. 8-angled, sds. winged, 
oily. Ceylon. 5, Celastrus, Starr-TREE. Small trees, shrubs, usu- 
ally evergreen, sometimes climbing. Boll berry-like, 8-angled, red or 
orange; sds. with fleshy red aril. Many spec. Trop., both worlds. 
C. scéndens, CLIMBING BitrerswEer. 9; decid. U. S. 6. 
Euénymus. 8. Boll 3-4-5-lobed, red; sds. with fleshy red or 
orange aril. Shrubs or small trees, often evergreen, both worlds. E. 
europaéus, SPINDLE TREK. Decid., 10°-80° high; wood made into 
spindles, ete. Eur. E. atropurpirea, WHAHOO; fis. dark purple, 4- 
merous. Decid., 8°-12° high. U.S. E. americanus, StRAWBERRY 
po Fis. 5-merous. Boll warty. Decid. 8°-6° high. U.S. and 

an. 
Olax Alliance.—Fls. 8, ; . Ova. 1-o-celled, cells 

1-8-ovuled. Emb. small. Ghee teck, lvs. alt., simple, exstip. 
109. Empetracez. 110. Ilicineze (Aquifoliacez). 111. Olacinez. 
(Close to Sandalwood Alliance. 

Ord. 109. Empetracez.—F ls. § 9, g' 8 Q, small, reg., sol., or 
clustered. Perianth of 4-6 hypogynous scales, inner sometimes petal- 
oid, marcescent. Sta. 2-8. Ova. 2-3-6-9-celled, cells 1l-ovuled. Stig. 
radiate. Drupe fleshy, of connate or separate pyrenes; small, berry- 
like. Low heath-like evergreen Shrubs, Hur., N. Am., Straits of 
Magellan.’ 4 gen., 5spec. 1, Ceratiola ericoides. Stig. horned. 2°- 
5° high; fis. whorled, reddish, drupes yellow. 8. C.to Fla. 2. Coréma 
dlba, low; drupes white. Portugal. 38. Oakésia (Coréma) Conrddii, 
6’-9/ high; drupe dry. N. J. to Newfoundland. 4, Empetrum 
nigrum, CROWBERRY, CRAKEBERRY ; low; drupes black, edible. Fig. 
99. N. Hur., N. W. Asia; adv. in Can. E. rabrum, drupes red, 
edible. Magellan. ; 

Ord. 110. Ilicinew.—Fls. 8, @' 8 Q-f 9, sol., fascicled, cymose; 
4-5-6—7-8-merous; small, white. Drupe small, berry-like. 4 gen. 
Both worlds. 1. Nemopanthes cunadénsis ; only spec. ; decid., 4°-6° 
high. Drupe red. Va.to Maine, Wis, Can. 2. Byrdnia, holly-like 
shrubs; few spec. Australia, Sandwich Islands. 8. Prinos gldder, 
2°-4° high, Mass. to Fla., W. to Miss.; and P. coridceus, 4°-8° high, 
Fla., Ga., W., are evergreen, with black drupes, called Gall-berries 
ov Ink-berries. P. lanceoldtus, Ga., 8. C.; P. levigdtus, Maine to Va. ; 
P. verticilldtus (drupes whorled), Can, to Fla., are decid., 6°-9° high, 
berries red, called Winterberries. 4, Mex ambigua (monticola), N.Y. 
to Fla. ; I. decidua (prinoides), are 6°-10° high, decid.; berries red or 
purple.—Evergreen, berries red: I. Cassine, YAUPON, 8°-12° high. 
Gulf States. I. Dahéon, 10°-20° high, Va. to Gulf. I. opdea, AM. 
Hoty, 20°-40° high; lf.-margins wavy, with spiny teeth. Maine to 
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Gulf States. I. Aquifdlium, HuRoPEAN Houty, 30°-60° high; If.- 
margins very spiny. Wood white, valuable. Eur. I. paraguayénsis, 
tree; lvs. used as tea. Paraguay. Many other spec., both worlds.. 

Ord. 111, Olacinez.—F ls. 8 or unisexual; racemed, spiked, pan- 
icled. Pet. 4-5-6. Sta. 4-10-12. Pet. sometimes connate; calyx 
often accrescent. Ova. free or partly adh. 1-4-celled. Drupe 1- 
celled, l-seeded. Trees, Shrubs, often climbing. 86 gen., 170 spec., 
trop., both worlds. 4 Tribes, distinctions in sta. and ovules. Types 
iven: 

: Tribe 1, Several gen. 1. Phytocréne gigantéa, evergreen climber, 
40° high ; stem porous, filled with delicious water. Martaban, Birmah. 
Tribe 2. Numerous gen. 1. Icacina, 8; shrubs with ascending or 
twining branches; panicled fls., scarlet fr. 38 or 4 spec., trop. W. Af. 
Tribe 3. Only 4 gen. 1. Cansjéra, 8; corol. monopet. Shrubs, 
few spec. Asia, trop. Australia. Tribe 4. Numerous gen. 1, Olax, 
8; evergreen shrubs, often climbing, sometimes thorny, or small trees. 
24 spec., Asia, Australia. O. stricta, ov., Fig. 181, A. 2. Ximénia. 
Fis. 8, 4-merous, petals distinct. 8 or 4 spec., evergreen; thorny ; 
large shrubs, small trees. Drupes large, edible. Tropics, both worlds. 
X. americina, W. Ind., Key West, Fla. 
Geranium Alliance.—F ls. often irreg.; sometimes unisexual. Pet- 

als usually 5, rarely 3-4. Sta. few or oo, free or coninate; sometimes a 
part of them reduced to staminodes. Disk usually annular; some- 
times reduced to glands, or 0. Petals sometimes clawed; sometimes 
0. Styles free or connate. Ova. of several carpels, syncarpous or 
partly apocarpous. Ov. 1-2, rarely o. Trees, Shrubs, Herbs, bitter, 
pungent, or resinous ; often fragrant. 

112, Chailletiacez. 118. Geraniacez. 
113. Meliacez. 119. Batidez. 
114. Burseraceze {(Amyri- 120. Zygophyllacez. 

dacez). 121, Coriariacez. 
115. Ochnacez. 122. Malpighiacee. 
116, Simarubacee. 123. Humiriacee. 
117, Rutacee. 124, Linacee. 

Ord. 112. Chailletiaceze.—Fls. 8 or unisexual, small, in capitate 
cymes. Pet. 5. Drupe pubescent, dry. Lvs. simple, alt. Evergreen 
Shrubs or small Trees; tropics, both worlds. 3 gen., 88 spec. 1. 
Taptira. Several spec., trop. Am. T..africdna, trop Af. 2. Steph- 
anopddium, fl. hd. on the swollen top of the peduncle. Tree, Peru. 
3. Chaillétia. Fils. white. Trees or shrubs, often high-climbing. 30 
spec., both worlds; chiefly in Brazil. C. ¢oxicdria, RATSBANE; sds. 
poisonous. Sierra Leone. 

Ord. 118. Meliaceze.—Fls. 8, or J} 8 Q-f 9; panicled, showy. 
Pet. 4-5, rarely 8-7. Sta. usually twice or multiple the number of 
pet. Disk various. Sta. united into a tube; free only in. Tribe 1. 
Stig. discifurm or pyramidal. Ova. free, usually 3-5-celled. Fr. a 
drupe, berry, or boll, often poisonous. Large or small Trees, rarely 
small Shrubs; often evergreen. Wood hard, colored, fragrant. Lvs. 
alt., exstip., pinnate; rarely simple in some gen. of Tribe 4. More 
than 40 gen., 270 spec. ; trop., both worlds. 4 Tribes: 

Tribe 1. Boll (sta. free); sds. winged. Few gen. 1, Chloroxylon 
Swieténia, evergreen. 60°-100° high; wood yellow; one of the Satin- 
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woods of commerce. E.Ind. 2. Cedréla, evergreen trees; fis. yellow, 
pink ; wood red, cedar-scented. Several spec., trop. Am., Asia, Aus- 
tralia. Tribe 2. Boll. Sds. usually winged. Few gen. 1. Swieténia 
Mahdagoni. Fis. red. Boll woody, 3/-4’ in diam, Evergreen tree, 
70° high; wood is Mahogany. Rocky places, Cent. Am., Mex., S, 
Fla. Tribe 3. Boll or berry. Numerous gen. 1. Trichilia. Fs. 
white, panicled. Boll. Sds. arillate, emetic. 20 spec., evergreen 
trees, shrubs, often climbing. Trop. Am., W. Ind., Af. Tribe 4, 
Boll, drupe, berry. Sds. not winged. Several gen. 1. Mélia. Fis. 
panicled, fragrant. Lvs. 2-pinnate, large. Drupe with 5 coherent 
eaten made into rosaries. M. Azédarach, Brap Treg, Curna T., 
RIDE OF Inpia. F's. lilac; drupe gold-colored. Decid., 40° high. 

Asia. Evergreen: M. Azadirdchta, Nuzm Trex, Marcdsa; fis. 
white. 40° high. E. Ind. M. sempervirens, Inptan Livac; fis. 
Pee Him 25° high. W. Ind. M. austrdlis, fis. lilac. 20° high. New 

oll. : 
Ord. 114. Burseracez. IncENse TruEs.—Fls. reg., 8 org’ 8 Q, 

panicled or racemed. Pet. 3-4-5. Sta. 6-8-10. Drupe with 2-5 
pyrenes. Lofty Trees or Shrubs; evergreen, balsamiferous. Lvs. 
exstip., alt., rarely opp.; 3- (rarely 1-) foliolate, or imparipinnate. 
Tropics, both worlds. 2 Tribes: 

Tribe 1. Ova. ‘I-celled. Few gen. 1, Amyris. Lfts. 3-7; fis. 
white. Numerous spec., both worlds. A. balsamifera, ToRcuwoop; 
50° high; resin black. W. Ind. A. floriddna, small tree, 8. Fla. 
Tribe 2. Ova. 2-5-celled. Several gen. 1. Bursera. <' 8 Q. 
Trees, shrubs, near 40 spec., both worlds; yielding Bdellium. B. gum- 
mifera, 50°-80° high. W. Ind.,§. Fla. 2. Balsamodéndron. Low, 
stunted trees; foliage scant, branches often spiny. Several spec., Af., 
Asia. B. Makil, Ind.; and B. africénum, Af., yield Bdellium. B. 
gileadénse yields Balm-of-Gilead. Red Sea coasts of Asia, Af. B. 
Myjrrha yields Myrrh. Fig. 104. Arabia Felix. 3. Boswellia. 
Elegant trees. B. serrdta (thurifera), 40° high, yields Frankincense 
(Olihanum). Fig. 125. Severs] African species. 

Ord. 115. Ochnacez.—Disk elongating after flowering ; sometimes 
0. Style ventral, gynobasic. Fr. a boll, drupe, or of 3-10 whorled 
drupelets. Pet. 5-3-4-10. Sta. 5-4-8-10-co ; staminodes 1-3-seriate. 
Infl. usually panicled. Lvs. simple, rarely pinnate; alt., stip. Shrubs, 
Trees, evergreen. 12 gen., 140 spec., trop., both worlds. 38 Tribes: 
Tribe 1. Boll, o-celled. 6 gen., Am. 1. Luxembirgia, trees, 
shrubs; fils. yellow, racemed. Sev. spec., Brazil. Tribe 2. Berry, 
5-pyrened. Euthemis, small shrubs; fls. white, racemed. Few spec., 
Malayan Archipelago. Tribe 8. Whorled drupelets. 5 gen., both 
worlds. 1. Gémphia, trees, shrubs; fils. yellow; drupes edible; 80 
spec.; both worlds; chiefly in Brazil. 2. Ochna, trees, shrubs; fis. 
yellow, racemed. Asia, Af. 

Ord. 116, Simarubacez.—Fls. J 9, o 8 9, small, panicled or 
racemed. Pet. 3-5, rarely 0. Sta. 8-5-10, rarely more. Disk rarely 
0. Drupe, boll, samara. Lvs. pinnate, 1-2-8-foliolate, rarely simple. 
Shrubs, Trees ; bark and wood bitter, medicinal. 380 gen., chiefly trop. ; 
both worlds. 2 Tribes: Tribe 1. Ova. 3-5-I-celled. Several gen. 
1. Picramnia, small trees, shrubs, evergreen; fis. ( 9; lvs. pinnate. 
Drupe. Several spec. Trop. Am., W. Ind. P. pentandra. Fils. green. 
W.Ind.,8. Fla. Tribe 2. Carpels free. Numerous gen. 1, Aildntus, 
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AiLAnto, ArLAnruus. Fis. f' 8 @. Fr. a samara. Decid. trees; 
lvs. imparipinnate. Few spec., Asia. A. glandulosa, 50° high, lvs. 
2°-8° long, fls. green. Common. 2.Simartba. Fs. ?, Jj. Fr 

1-5 drupes. Lvs. imparipinnate. Evergreen trees. Few spec. W. 
Ind., trop. Am. 8S. glavea, fls. green. Large tree, S. Fla., Guba. 8. 
Quassia. Fils. 8, large, red; pet. 5, Fr. 5 drupes. Lvs. imparipin- 
nate. Q.amdra, lofty evergreen tree; wood bitter, medicinal, made 
into Quassia-cups. Surinam. 4. Suriana maritima, monotypic. Fis. 
8, small, yellow, in terminal racemes; pet. 5. - Fr. 5-carpelled. Lvs. 
epee linear-spatulate, fleshy. Maritime coasts, nearly all tropics; 
e. a. 

Ord. 117. Rutaceze.—83 gen., 650 spec., both worlds. 7 Tribes, in 
2 Sections : 

Sec. 1, Ova. entire or slightly lobed. Style terminal. Berry or 
drupe. : 

Tribe 1. Fils. 8, reg., white, fragrant, clustered. Sta. double or 
multiple the petals, free or mon- or polyadelph. Berry yellow, rarely 
red, usually edible. Lvs. 1-8-foliolate or pinnate. 13 gen., ev. trees 
or shrubs, trop. Asia, E. Ind., few in trop. Af., Australia. A. Lvs. 
l-foliolate. Petals usually 5, rarely 4. 1. Citrus. Trees, usually 
spiny. C. Aurdntium, Oranar. Mandarin, Tangerine, are small- 
fruited varieties. C. médica, Cirron; fr. large, rind very thick. C. 
Liménum, Lemon, Fig. 127. C. Limétta, Lime. C. Bigarddia, Brt- 
TER ORANGE. C. decumdna, SHADDOCK, PaMPLEMOUSSE; fr. very 
large, weighing 10-20 lbs. 2. Atalantia monophglla, WILD Lime; 
berry 1’ in diam.; wood yellow, valuable. 3. ZEgle Mérmelos, Bun- 
GAL Quince. (Marmelos, its Ind. name; original of our Eng. word 
Marmalade.) Berry as large as an orange, delicious.- B. Lvs. pinnate 
or 38-foliolate. Petals 5-4-3. 4. Feronia elephdntum, ELEPHANT 
APPLE; monotypic; large tree; fr. large, delicious. 5, Clauséna, 
trees, shrubs; berries small Several spec., Asia, Africa; one, C. 
brevistylis, Australia. 6, Codkia. Trees, shrubs; several spec., Asia. 
C. punetdta, WamPteE; berries small, edible. China, E. Ind. 7. 
Luvunga, petals 4-5. Several spec.; spiny climbers, lvs. 3-foliolate. 
Ind. 8. Triphasia ¢rifo/idtc, monotypic. Pet. 3, lvs. 8-foliolate ; 
berries small, edible. Spiny shrub, 8. China. 

Tribe 2. Fils. reg., often J 3 ues Q. Shrubs, trees, usually 
trop. Several gen. 1. Skimmia. ls. 4-merous, small, white, 
fragrant; panicled; drupes small, red. Lvs. simple. Evergreen 
shrubs, N. Ind., Japan. 2. Ptélea, SoruBBY TreEroiL, Hop Tres. 
Fls. §' 8 2, white, fragrant; cymose; pet. 4-5. Samara broad. 
Shrubs, small trees ; lvs. simple or 3-5-foliolate. Few spec., N. Am., 
Asia. P. trifolidta, lvs. decid., 8-foliolate. 6°-10° high. U.S. | 

Sec. 2. Ova. deeply 2-5-lobed. Styles basal or ventral, free or con- 
nate by the stigmas. Fr. a boll; or 3-5 cocct, endocarp separating. 

Tribe 3. Disk free or 0. Fils. as in Tribe 2, but smaller. Fr. 
2-5 carpels. Lvs. compound. Trees, shrubs, usually trop. Several 
gen. 1, Xanthoxylum. Large or small (often prickly) trees, shrubs ; 
often evergreen; erect or climbing; lvs. 1-3-0 -foliolate. Fr. with 
taste of black pepper. Many spec., both worlds. X. piperitum, 
Japan Perper T. Japan. X. americdnum, Prickiy AsH. Decid., 
10°-15° high; Ifts. 9-11. Common, U. 8. Tribe 4, Fis. 8, reg. 
Australian shrubs, evergreen. Several gen. 1. Boronia, lvs. pinnate ; 

a 
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petals 4; fis. white or pink. Numerous spec. Tribe 5. Fils. usu- 
ally reg. Heath-like evergreen shrubs. ‘Several gen., 8. Af. 1. Ba- 
rosma, Bucnt. Petals 5; fis. usually white, heavy-scented. Lvs. 
medicinal. 15spec. Tribe 6, Fils. usually reg., g' 89; pet. 4. Lvs. 
often pinnatisect. 9| herbs or evergreen undershrubs, often heavy- 
scented. Only 6 gen., N. temperate regions, Old World. 1. Ruta. 
Fis. reg., petals 4, yellow. 40 spec. R. gravéolens, Run. 2°-8° high; 
lvs. pinnatisect, medicinal, Fig. 188. S. Eur. Tribe 7 Fls. usually 
irreg. ; pet. 5. Lvs. usually broad, compound, lfts. 3-5. Several gen., 
trop. Am. 1. Galipéa. Evergreen trees, shrubs; -fls. pink, white. 
20 spec. G. Cuspdrta, bark medicinal. 

Ord. 118. Geraniacez. Fis. 8, large, often irreg., sol. or clus- 
tered. Pet. 4-5-3. Sta. 5-6-8-10-oo, often with staminodes. Fr. 
various. Herbs, Shrubs, Trees. About 20 gen., 750 spec., both 
worlds. ; 

Tribe 1, Fs. irreg., 5-merous; posticous sepal spurred. Stig. ses- 
sile. Sta. covering the ova., and coherent at top. Boll, opening 
elastically ; or drupe. Lvs. simple. Herbs. 1. Hydrocera (Ty- 
tonia) ndtans, drupe. Aquatic herb; ‘lvs. linear. Marshes, Asia. 
2, Impatiens ; boll. Succulent © 9] herbs; lvs’ cordate or reniform. 
Many spec., both worlds. . 1. Balsumina, BALsAM. Fis. of various 
colors. Low, ©. Section of If., Fig. 234. Ind. I. Néli-me-téngeré, 
ToUCH-ME-NOT, ©); fis. yellow. 2° high. Fig. 104. Eur. I. fulva, 
fils. orange, spotted; ©, 2°-4° high, branching; Can. to Fla. I. 
pallida, fils. pale yellow; ©, 3°-6° high, branching; Can. to Gulf 
States. Tribe 2. Fils. reg. Pet. 5. Sta. 10. Fils. dimorphous; 
apet. in the odd form. Boll 5-celled, or-berry 5-furrowed. Herbs, 
shrubs, trees. Lvs. comp. Both worlds. 1. Averrhoa. Berry large, 
gherkin-like. Evergreen trees, lvs. pinnate, fis. racemed; trop. Asia. 
A. Cardmbola, A. Bilimbi, berries edible. 2. Oxalis. Boll. Lvs. 
petioled, palmate, -lfts. 4-3—-2-1, rarely 0; or paripinnate. Herbs, 
shrubs, rarely climbing; bulb, rhiz., fusiform rt., tuber, edible. 
Nearly 300 spec. ; trop. Am., 8. Af., N. Am., Eur. 0. scdndéns, Mt. 
Quindiu, S. Am. O. Acetosélla, Woop-SorREL. 9), rhiz., fls. white, 
red-veined ; Ifts. 8. N. CO. to Can.; Eur. O. stricta, ©, I]; stem 
leafy, 3/-15’ high; fis. yellow. Common, U. 8. 0. violdcea, OI, 
scaly bulb; fis. violet. U.S. Tribe 8. Fis. reg., sol., colors vari- 
ous. Boll. Lvs. simple, small, usually opp. Evergreen shrubs, 
Peru, Chili. 1. Rhynchoétheca, spiny; 2 Wendtia, unarmed. 
Tribe 4, Boll. Fis. reg. Pet. 5. Sta. 10. Infl. panicled. Lyvs. 
simple, opp. or whorled. Q| herbs, low shrubs. Chili. Few gen. 
1. Viviania, evergreen shrubs; several spec. ; fis. red, white. Tribe 
5. Fis. reg., sol. Pet. 8-5. Sta. 6-10. Fr. 5-3 akaines. Lvs. pin- 
nate. (G) marsh plants, temp. regions, N. Am. 1. Floérkia proser- 
pinacoides, small; pet. 3,inconspicuous. Can. to Ky. 2 Limnan- 
thes. Pet. 5; large, yellow, white, fragrant. Only 8 spec.; pungent. 
Cal. Tribe 6. Fis. irreg., showy; 1 sepal spurred. Fr. 3-5 car- 
pels. 2 gen. 1. Tropaéolum, Nasturrion, NasTurTIUM. Pet. 
5-2. Sta. 8. © succulent herbs or evergreen plants, usually climb- 
ing; pungent, like true Nasturtium. Many spec., S. Am. ee 
majus, INDIAN Cress; climbing, or low; Ivs. peltate. T. peregrinum, 
Canary-Birp. High-climbing, almost epiphytal; 2 of the pale yel- 
low petals fringed. Lvs. deeply lobed and cut. 2. Pelargonium 
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(miscalled Geranium). Pet. 2-4-5. Sta. 4-5-6-7, often with attendant 
staminodes, Fs. irreg., calyx spurred, sta. declinate. Fr. a regma. 
Lvs. simple or comp. More than 300 spec.; varied in If., stem, fl. 
habit; often evergreen shrubs; often fragrant; stems often fleshy.’ 
Cape of Good Hope; few in Australia; 1 in Canaries; lin Asia. P. 
Endlicheridnum, evergreen shrab, fils. pink. Taurus Mts. P. cor- 
datum, lvs. cordate, fls. pink, Fig. 150; P. tricolor, lvs. lance.-oblong, 
pinnatifid ; fls. pansy-like; Fig. 150; both evergreen shrubs, Cape. 
Tribe 7. Fils. reg. or nearly so. Fr. a regma. Herbs, evergreen 
shrubs, lvs. various. Few in Am. 1. Erddium, STork’s-BILu. Pet. 
5. Sta. 5, staminodes 5. Carpel-beaks bearded, spirally coiled. ©, 
9} herbs. Many showy spec., chiefly in Medit. States; none in Am. 
E. cicutdrium, PIN-GRASS. ©), low, fis. pink; lvs. pinnate. Eur. ; 
nat. in Tex., Cal.; greedily eaten by cattle. 2. Geranium, CRANs’s- 
Birt. Fis. reg. Pet. 5. Sta. 10, connate at base. Carpel-beaks not 
bearded. Lys. palmate-lobed, lobes cut. Herbs, evergreen shrubs. 
Many showy spec., chiefly in Medit. States. G. Robertidnum, Hirs 
Rozert, @), diffuse, fls. pink. Fig. 150. Eur.; Can. to Ky. G. 
carolinianum, ©), @), 67-18’ high; fils. pink; G. maculdtum, O|, 2° 
high; fis. purple, lvs. blotched. Can. to Gulf. G. sanguinewm, I, 
1° high; fils. blood-red. Fr., Fig. 174. Gt. Brit. 8. Monsonia, 4. 
Sarcocaitlon, fleshy low shrubs, fis. showy. S. Af. 

Ord. 119. Batideze.*—Founded on a monotypic plant, Batis mari- 
tima, salt-marshes, W. Ind., Gulf coast of Fla. Fis. % 9, 4-merous ; 
@ fl. achlamyd. ; infl. spicate, fleshy. Drupe, 4-seeded. Gray, pros- 
trate stems 2°-8° long; lvs. opp., fleshy, club-shaped. Affinities ob- 
secure; near Tribulus in Zygophyllacee. 

Ord. 120. Zygophyllacez.—Pet. 5-4. Sta. 10-8, rarely fewer. 
Fis. reg. or irreg., red, white, yellow, blue. Peduncles 1-3. Fr. 2- 
10 cocci, gynobasic; connate or separable; sometimes a boll. Lys. 
opp., pinnate; stipules sometimes spinescent. Herbs, Shrubs, Trees, 
chiefly trop., both worlds. 17 gen. 1.Guaiacum. F's. blue. Ova. 
stipitate. Cocci 2-5. Lfts. 4-6-8. Evergreen trees, yielding the 
gum Gudiac and the heavy wood Lignum-vite. Trop. Am. Several 
spec. G. officindle, 80° high. Fig. 128. G. sdnctum, Hoty G. 20° 
high. S. Fla., W. Ind. 2. Zygophyllum. F's. yellow, red, white. 
Boll. Lfts. 2, often fleshy. 9} herbs, or evergreen trees, shrubs. 
Several spec., Cape of G. H., Cape Verde Islands, Levant. Z. Fabdgo, 
Bran-Caper, 9| herb, 4° high; boll legume-like, used as capers. 
Syria. 3. Tribulus, CatTrors. Lifts. 6 to 16. Fils. yellow, white. 
Cocei 2-5, spiny. ©; a prostrate herbs; numerous spec., both 
worlds. TT. cistoides, fis. large, yellow; stems 1°-2° long. 8S. Fla., 
W. Ind. : 

Ord. 121. Coriariacez.*—Fls. 8, 8 9, racemed. Pet. 5, fleshy ; 
sta. 10. Fr. 5-8 cocci, embraced by the ac¢rescent petals. Shrubs, 
unarmed, evergreen; lvs. simple, opp. or whorled. Only gen. Cori- 
aria. Several spec., Medit. States, trop. Asia, New Z., S. Asia. 
Affinities obscure; near Malpighiacez. . 

Ord. 122. Malpighiacee.—Fls. 8, gf) 8 Q, racemed or panicled. 
Pet. 5, fringed. Sta. 10; fil. usually connate at base. Fis. dimor- 
phous; apet. in the odd form. Fr. 8, or fewer, samaras or cocci, or 
carpels connate into a drupe. Lvs. stip., usually opp. ; petiole jointed 
to the stem. Evergreen T'rees, Shrubs, usually climbing ; showy. 45 
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gen., 600 spec. ; trop. Am.; rare in Asia; rarer in Af. and Australia, 
4 Tribes: Tribe 1. Style 1. Coccus or samara. Several gen. 1. 
Gaudichatdia. Fs. dimorphous. Samara. Climbers. Mex. Tribe 
2, Styles 3. Samara. Numerous gen. 1. Hiraéa. Fils. yellow, 
white. Climbers, both worlds. Tribe 8, Samara; or smooth or 
feathered coccus. Sev. gen. 1. Banistéria. Samara. Fis. yellow. 
Trees, shrubs. Climbing or erect. Both worlds. Tribe 4, Cocci 
free or connate into a fleshy or woody drupe. Usually erect, Nu- 
merous gen. 1. Malpighia. Fls. yellow or white. Drupe, edible. 
Many spec. M. saccharina, SuaaR-PLUM; tree 80° high. Sierra 
Leone. M. gidbra, BARBaDOES CHERRY; shrub 10° high. W. Ind. 
2, Byrsonima. Fis. yellow. Drupes small. 80 spec., trees, shrubs, 
trop. Am. B. lucida, shrub. S. Fla., W. Ind. 

Ord. 123. Humiriacez.—Fls. 8, reg., white, cymose. Pet. 5. 
Sta. 10-20-o, more or less connate at base; connective produced, | 
fleshy. Ova. free, 5-6-7-celled. Fr. a drupe. Lvs. simple, alt., ex- 
stip. Trees, Shrubs, usually balsamiferous. 4 gen., 20 spec. 1, Au- 
brya, trop. W. Af. 2, Saccoglottis, 83. Vantanea, 4. Humirium, 

. Guiana, Brazil. Humirium yields the fragrant Umiri balsam. H. 
balsamiferum. 40° high; sta., Fig. 168, E. 

Ord. 124. Linacez.—Fls. 8, reg., in raceme, panicle, spike, hd., 
fascicle. Pet. 5-4, rarely 6. Sta. 5-4, with as many staminodes; or 
twice or thrice the number of pet. Boll, drupe. Lvs. simple, alt. or 
opp. Herbs, Shrubs, Trees, both worlds. About 12 gen. 4 Tribes. 
Tribe 1. Boll. Sta. twice or more than twice the number of pet. 
Several gen. 1. Ixonanthes. Pet. 5-6. Trees, shrubs, trop. E. Asia. 
Tribe 2. Drupe. Sta. twice the number of pet. 1. Erythroxylon, 
Pet. 5. Trees, shrubs, 70 spec. W.Ind.,S. Am. E. Céca, shrub 8° 
high; fls. white. Lvs. furnish Cocaine. Pacific coast, 8. Am. 
Tribe 3. Drupe. Sta twice or thrice the number of pet. 1. Hugonia. 
Pet. 5. Shrubs. “Ind. H. Mystax, rts. violet-scented. Tribe 4. 
Boll; rarely indehisc. and 1-seeded. Sta. often with staminodes. Per- 
fect sta. as many as pet. 4 gen. 1. Linum. Herbs, small shrubs. 
Pet. 5. Fis. panicled, corymbed, fugacious; of various colors. Many 
spec., temp. regions. L. usitatissimum, ©, erect; fis. blue, lvs. linear. 
Stems furnish Flax; sds. are Linseed. Egypt, Asia. 

Subdivision 8. Thalamiflore.—Torus usually 4 Thalamus (that 
is, with all its floral parts free and distinct, as it were, in a common 
bridal-chamber), rarely changed into a disk, gynophore, or gonophore. 
Sta. often indef., sometimes monadelph. Pet. 1—2-  -seriate. 

Mallow Alliance.—Fls. rarely irreg. Sepals 5-8, rarely 2-4, free or 
connate. Pet. 5-2-4 or 0. Sta. usually o and monadelph. or poly- 
adelph. Ova. 3-co-celled, rarely 1 carpel. Ov. in inner angles of 
cells. Lvs. alt., usually stip. Zrees, Shrubs, Herbs, usually muci- 
laginous. 125, Tiliacez. 126. Sterculiaceze. 127. Malvacez. 

Ord. 125. Tiliacez.—Fls. reg., 8, rarely imperfect; pet. 4-5-0. 
Fls. sol., or in small cymes, corymbs, panicles. Lys. simple. T'rees, 
Shrubs, Herbs 40 gen., 880 spec., temp. and trop. regions, both 
worlds. 7 Tribes, distinctions various. Tribe 1. 4 gen., 57 spec., 
both worlds. 1, Elzocarpus. Drupe, often edible. Pet. 5, dentate 
or fimbriate ; fls. racemed. Lofty evergreen trees or shrubs. 50 spec., 
Ind., Java, Australia, New Z. Tribe 2, 4 gen., 40 spec., both worlds. 
1, Sloanea. Boll woody, bristly, often large; dehisc. Fils. small, 
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white or green ; racemed, panicled. Ev. or decid. trees, 100° high. 30 
spec., trop. Am. Tribe 3. 4 gen., 7-8 spec., both worlds. 1. Prockia. 
Berry small, dry. Pet. 0; fils. sometimes unisexual; small, racemed, 
fragrant. 2 or 8 spec., ev. shrubs, trop., both worlds. P. Crucis (Kel- 
léttia odordta), W. Ind., Panama. Tribe 4. 2 gen., 7 spec., Af, 
Am. 1. Apeiba. Boll woody, bristly; fls. yellow, racemed. 5 spec., 
ev. trees, shrubs. Mex., W. Ind., trop.S. Am. Tribe 5. 12 gen., 
80 spec., both worlds. 1, Tilia, Lime, LinpEn. Boll small, nut-like, 
1-2-seeded. Pet. 5.. Fls. small, yellow, fragrant, cymose; peduncle 
with a long bract. Decid. trees, 100° high; lvs. cordate, inequilateral. 
8species. N. hemisphere. T. ewropaéa, Eur. ; bark (called Bast, Bass) 
fibrous; made into mats, etc. Fig. 117. T. americana, Lin, LinpxEn, 
Limz. Lvs. smooth. 60°-80° high. Can. to Ga. T. dlba (hetero- 
phylla), lvs. large, canescent beneath. 50°-90° high. Mts., Penn. to 
Ky., 5. to Gulf. 2. Corchorus. Boll siliqudse or oblong. Pet. 5. Fils. 
small, yellow, sol. or clustered. 85 spec., evergreen shrubs, herbs ; 
tropics, both worlds. C. capsuldris, C. olitorius, ©, 10°-12° high, 
yielding Jute fibre. Asia. CC. siliguésus, 2°-3° high. W. Ind., 
Mobile, New Orleans. Tribe 6. 7 gen., 132 spec., both worlds. 1. 
Triumfétta. Shrubs,-herbs, 40 spec. Trop. Am. 2. Grewia. Small 
ev. trees, shrubs, wood valuable. 80spec. Asia, Malaysia, Af. Tribe 
7. 7 gen., 10spec., ev. trees: 1. Cardodiptera, Cuba; 2. Bérrya, trop. 
Asia; 3. Christiana, trop. Af.; 4. Pityranthe, Ceylon ; 5. Diplodiscus, 
Philippines, are monotypic ev. trees. 6. Péntace, 2 spec., one Malacca, 
one Java. 7. Brownldéwia, 3 spec., fine trees; lvs. like Tilia, but 1° 
long. E. Ind. : 

Ord. 126. Sterculiacee.—Fls. reg., 8 or unisexual, often large, 
showy. Infl. various. Pet. 5-4~3-0. Sta. 5-4-3 or multiple; often 
with staminodes; monadelph. into a column, rarely free. Ova. 1-3- 
5-10-12-carpelled ; carpels sometimes winged, or twisted together. Fr. 
dry or fleshy; boll, or follicles, or cocci. Lvs. simple or digitate. 
Trees, Shrubs, or climbing Herbs; wood soft. 48 gen., 520 spec., 
ee and sub-trop. regions, both worlds; chiefly 8. Af., Australia. 7 
ribes : 
Tribe 1. 8. Pet. 0 orscale-like. Calyx petaloid. Carpels free; 

or boll. 9 gen., 64 spec., Australia; 2 anomalous gen., Am. 1. 
Lasiopétalum. Sta. monadelph. or free; fls. woolly. 25 spec., low 
ev. shrubs. Australia. American gen., monotypic; -apetalous ; 
placed by Bentham and Hooker in Malvdcee: 2, Fremontia ca/ifér- 
nica. Fils. large, yellow, sol. Calyx 5-lobed, bell-shaped, persist. 
Sta. 5, monadelph. in a cup. Boll of 5 woody, few-seeded carpels 
separating when ripe. Shrub fig-like, 6°-10° high; lvs. 5-7-lobed, 
bark mucilaginous. Cal. 38, Cheirostemon platancides, Hand 
Frower. Fis. large, 2’ long, rusty red. Calyx deeply 5-fid, leathery. 
Sta. 5, monadelph. one-third of their length (4 inches), bright red, 
resembling long-nailed fingers or claws. Style clavate. Boll 5-cor- 
nered; dehisc. Lys. plane-like, 5’ wide. Ev. tree, 80°-40° high, 
making forests in Guatemala. Rare in Mex. Held sacred by Aztecs. 
Tribe 2. 8. Pet. 5, concave or hooded, often produced. Boll. 9 
gen., 94 spec., both worlds. 1. Buettnéria. 9} herbs, climbing ev. 

shrubs. 45 spec., trop. Asia, Af., Am. 2. Theobroma. Small ev. 

trees; fis. adventitious, sol. or clustered ; boll large, 5-10-grooved, o- 
seeded, fleshy, indehise. ; sds. large; cotyledons ground are the Choco- 

12 



134 ANGIOSPERM Zi. 

late of commerce. Perisperm 0. 8 spec., trop. Am. T. Cacdo, finest 
spec. Fig. 1385. 3, Ayénia. Anth. 8-locular. Fls. small, sol. or 
clustered. Small shrubs, herbs. 8 spec., trop. Am. A. pusilla, Ol, 
prostrate, 6’-12/ long; fis. sol., purple; boll-5-lobed, 5-seeded, dehise. 
W.Ind.,8 Fla. Tribe 3, 8. Pet. 5, linear, marcescent. Boll. 1. 
Walthéria. 16 spec., shrubs, herbs, widely distributed. W. ameri- 
edna, shrub, 2°-8° high; fis. small, yellow, in hds. or spikes. Lys. 
oblong. S. Fla. 2, Melochia. Fis. small, purple or white. Herbs, 
shrubs, small trees. 50 spec., both worlds. 8, Hermannia, fis. yel- 
low, orange, red, panicled, racemed, fragrant. 77 spec., herbs, shrubs, 
Af, Asia; 3in Mex., Tex. Tribe 4. Pet. 5. Sta. 10-40. Boll. 7 
gen., 52 spec. Trees, shrubs, Asia, Af., Australia. 1, Dombéya, 
‘showy, ev. small trees, shrubs ; fls. white, rose, cymose, umbelled. 24 
spec., Af, Mascarenes. Tribe 5. 8. Pet. 5. Sta. o. Boll. 1 
gen. Eriolaéna. Fis. large, yellow, panicled Ev. trees, shrubs, 7 
spec. E. Ind. Tribe 6. 8. Pet. 5. Sta. 5-15. Boll with 5 car- 
pels, or carpels free. 6 gen., 55 spec., trees, shrubs, both worlds. 1. 
Helicteres, fils. white, yellow, purple. Carpels twisted, together, 
sometimes 2’ long. 25 spec., ev. shrubs, both worlds. Tribe 7. QQ, 

Pet. 0. Calyx often colored. Ripe carpels free. 5 gen., 
62 spec., trees, both worlds, 1. Heritiéra, Lookina-aLass TREE. . 
Fine pyramidal ev. trees; fis. small, red, panicled; lvs. large, silvery 
canescent beneath, shining like mirrors; trop. Asia, Af.; cult. in W. 
Ind. 2. Stercilia. Fils. showy, panicled, scarlet, purple, white, yel- 
low, green. Ev. trees, 50 spec.; Asia, few in Af. and trop. Am. S. 
Ivira, fis. green, S. Am. S. (Delabéchea) rupéstris, BorrLe TREE; 
trunk swollen, barrel-shaped. Australia. 

Ord. 127. Malvacez.—F's. reg., 8, rarely ¢ 9, usually calycu- 
late; infl. various. Pet. 5-8-4; claws often adnate to staminal tube. 
Sta. monadelph. into a tube, its dilated base enclosing the ova.; fila. 
5 or wo; anth. 1-celled. Style entire, or branches as many as ova-cells. 
Ova. 3-4-5 or more carpels whorled around a central axis. Fr. a boll, 
or of several dry or fleshy carpels or cocci. Sds. often hairy; rarely 
pelpy Herbs, Shrubs, Trees, often mucilaginous; .wood soft, light. 

vs. simple, usually palminerved or palmilobed. About 57 gen., 700 
spec., both worlds. 4 Tribes: 

Tribe 1. Boll. Sds. often clothed with long silky hairs. Trees, 
usually ev., often lofty. 18 gen., 60 spec., tropics, both worlds. 1. 
Dirio zibethinus, monotypic. Pet. 5, fls. small, yellow. Boll, called 
Diurion, large, berry-like, indehisc. ; rind hard, muricate; pulp edible, 
delicious, but ill-scented. Ev. tree, 80° high. Lvs.simple. Malaysia. 
2. Bombax, SitK-coTton TREE. Fis. large, adventitious. Pet. 5. 
Ev. trees; lvs. simple. 10 spec.; 1 in Asia; 9 in 8. Am.; one of 
which, B. Mungiba, fr. red, 8’ long, 4’ wide, tree 80°-100° high, Ama- 
zon River, 8. Am., is found also on Rio Negro, W. Af. 38. Adan- 
sonia. Pet. 5. Fis. large, sol., white, 6’ in diam., pendulous, fra- 
grant. Boll indehisc., large; rind woody, sds. embedded in edible 
pulp. Luvs. digitate. Immense trees, 70°-100° high, 80°-100° in cir- 
cumference, 2 spec.: A. digitata, BaoBaB. Boll 12/-18’ long, called 
Monkey-Bread. Peduncle 14/ long. Af.,in many parts. A. Gregorii, 
boll smaller; peduncle short. N. Australia. Tribe 2. Boll. Styles 
as many as ova.-cells. 11 gen., 185 spec., both worlds. 1, Gossypium, 
Cotton, Pet. 5. Fils. calyculate, large, sol., yellow, pink, purple. 
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Boll 3-5-celled, dehisc.; sds. clothed with Cotton; also edible, and 
furnishing a fine oil for salads or for lamps. 3 original spec.; many 
so-culled spec. are mere varieties. 9, rarely ©; or shrubs. Trop. 
Asia and Am. G. tricuspiddtum, |. E. Ind. Fig. 10. G.arbareum, 
ev. small tree; cotton yellow; staple short, of no value. E. Ind. G. 
religiosum, NANKEEN C. Cotton yellow, E. Ind., China. G. Aerbd- 
ceum, staple short. E. Ind. The G. herbdceum, or SHorT STAPLE, 
Urtanp C. (©) of U. S. is a variety of G. barbadénse, Sea-IsLanv, 
Lone-Srapie C., 91, W. Ind. Sd., Fig. 194; sd. hair, Fig. 216. G. 
peruvidnum, S. Am. 2 Hibiscus, Rose-Matiow. Pet. 5. Fils. 
calyculate, large, sol., showy. Shrubs, trees, often ev. .150 spec., 
both worlds. H. esculéntus, OKRA, GuMBO. Boll long, mucilaginous, 
edible when unripe. E. Ind. H. spléndens, ev. shrub, fls. pink; New 
Holl. H. syriacus, decid. shrub, miscalled Althaéa; 12° high, fs. of 
various colors ; H. Rosa-sinénsis, ev. tree, 30° high; fis. large, usually 
scarlet; E. Ind. H. acwledtus, fls. yellow ; H. grandiflorus, H. Mos- 
cheitos, fls. rose or white; H. militdris, fis. flesh-color; H. coccineus, 
fils. bright red, are 9] tall, Am. spec., ranging from Penn. to IIL, 8. to 
Gulf. 3. Kostelétzkya. Fils. calyculate, large, panicled, rosy or yel- 
low. QI herbs, shrubs, 5-6 spec., trop. Am. K. virginica, O|, 2°-4° 
high, fls. rosy, purple. Va. to Gulf. 

Tribe 8. Styles 10. Carpels 5, separating from axis. 6 gen., 80 
spee., both worlds. 1. Malvaviscus. Fs. large, calyculate, crimson. 
Fr. baceate, red or yellow. Ev. shrubs, 6 spec., W. Ind., Mex. M. 
Drumméndi, fr. scarlet. Tex. 2. Pavonia, fis. scarlet, red. Evy. 
shrubs, 9| herbs, 70 spec., both worlds. Tribe 4. Styles = ova.-cells. 
Carpels 5-0, usually separating from axis. 25 gen., 355 spec., both 
worlds. 1. Modiola. Carpels 5-15; fls. calyculate, small, red. Pros- 
trate herbs, ©, 2|. Many spec. closely alike, trop. Am. (S. Af. 7) 
M. multifida, Va. to Gulf. Calyculus 0: 2. Abttilon. Carpels 5-15, 
divergent at apex. © 9} herbs, shrubs; 70 spec., both worlds. A. 
stridtum, tall shrub, fis. orange or white, veined, pend. Brazil. A. 
Avicénne, VELVET A. ©), 8°-5° high; fis. smail, yellow; lvs. large, 
cordate, velutinous. S. States. 8. Sida. Carpels of A., but 1-secded. 
© Q herbs, shrubs. 80 spec., both worlds. S. Aapaéa, 9, 7° high; 
fis. small, white, corymbose; Ivs. 5-cleft. Va. to Gulf. 4. Napaéa. 
Near S., but fils. ' Q; lvs. large, 5-7-parted. N. dioica, monotypic. 
Penn., Va., W. Calyculate: 5, Callirhoé (calyculus sometimes 0). 
Carpels beaked; fis. large, crimson, mauve, rose, white. ©, Q|, 2°-7° 
high. 7 spec., Tenn., N. C. to Guif; Nebraska, Wis., to Tex. 6. 
Malva, MaLitow. Carpels beakless; fis. often large, showy. ©, Q; 
habits various; 16 spec., both worlds. M. Alcéa, 9}, 2°-4° high; fis. 
showy, racemed. Pollen-gr., Fig. 4, 5; fl., Fig. 1384, Eur. M. syl- 
véstris, Mauve M. Fis. rich red-purple (mauve). O|,4° high. Fr., 
Fig. 174, D, C. M. crispa, CuRLED M. ©, 4°-6° high; lvs. lobed 
and crisped. Syria. M. rotundifolia, CHEESE M. ©), Ql, prostrate, 
lvs. and fis. small; fr. depressed, like a flat cheese. F'.-organs, 
Fig. 182. Eur., Asia, Egypt. — Nat. in Am. 6. Lavatera. QJ, fis. 

showy; 18 species, Eur., W. Asia. 7. Althaéa. ©, @), OI, fis. showy. 

12 species, both worlds. A. rdsea, HoLtyHock. @), tall, hairy; 
many varieties, China. A. officindlis, Marsn Matiow, rt. 9], 

stems 8°-4° high, woolly; fis. large, purple. Eur. ; nat. in N. Eng. 
Carpels a, congested: 8. Malope. ©), fis. showy; 3 species, N. 
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Af. _9. Kitaibélia vitifolia, monotypic; QO, 5° high; fis. white. 
Hungary. 
Mangosteen Alliance.—Fls. 8. Sep. and pet. each usually 4-5. 

Sta. usually o. Ova. 3-c-celled, rarely 2-celled or of 1 carpel. 
Placentas on inner angles of cells. 128. Chlenaceaw. 129. Diptero- 
carpez. 180. Camelliaceze. 131. Guttifere. 132. Hypericacee. 
183. Elatinacez. 184, Podostemacez. 

Ord. 128. Chlenacee. CioaKk-FLowzrs. 8. Sep. 3. Pet. 
5-6. Sta. 10-0, inserted within a cup. Ova. 8-celled, cells 2-00 - 
ovuled. Boll 3-valved, or by arrest l-celled, 1-seeded. Fls. with 
large calyculus or involucel ; cymose or panicled, showy; lvs. simple, 
alt.; stip. 0 or caducous. Elegant ev. Trees, Shrubs, Madagascar. 4 
gen., 8 spec. 1. Rhodolaéna altivola, monotypic; high-climbing; 
pet. 6; fis. large, purple. 2. Schizolaéna. Pet. 5; fis. often adven- 
titious. Small trees, 3 species. 38. Leptolaéna multiflora, monotypic. 
Pet. 5; calyculus fleshy. Small tree. 4. Sarcolaéna. Pet. 5; calyc- 
ulus fleshy. Shrubs, 3 spec. : 

Ord. 129. Dipterocarpez.—Fls. 8, reg., panicled, often fragrant. 
Calyx accrescent. Pet. 5, distinct or connate at base. Sta. 10-0. 
Ova. 8— rarely 2-1-celled. Fr. free or rarely adnate partly to calyx; 
1- rarely 2-seeded, indehisc., or 3-valved. Lvs. simple, alt., penni- 
nerved. Gigantic, resinous, fragrant, ev. Trees or Shrubs, rarely 
climbing. Damp, hot woods, Ind., Malaysia, Af. 12 gen., 112 spec. 
1. Shorea, timber trees; fls. yellow, fragrant. 25 spec. S. robusta, 
SaL, Sau T. 120° high. Ind. 2. Vatica. Trees yielding Indian 
Copal; timber also valuable. 75 spec. Ind. 3. Dipterocarpus. 2 
of the 5 sepals long and wing-like in fr. Fls. large, white or pink, 
fragrant. Lofty trees; resin and wood valuable. 25 spec. E. Ind., 
Malaysia. 4. Dryobalanops Camphora, monotypic; tree 130° high, 
trunk with gigantic buttresses; yields Borneo Camphor, the finest 
known. Lesson XXXII., 401. Fls. very fragrant; wood valuable. 
Sumatra, Borneo, Java. 5. Ancistrocladus. Climbing shrubs. 6 
spec., trop. Asia, Af. 

Ord. 180. Camelliacee.—Fls. 8, rarely diclinous; reg. ; peduncle 
jointed at base, bracteate or not; fis. usually large, handsome; sol., 
fascicled, racemed, panicled. Pet. 5, rarely 2-4-6-9-00; distinct or 
connate at base; contorted in Tribe 1; imb. in the other Tribes. Sta. 
usually oo, distinct or variously coherent, sometimes epipetalous. Ova. 
2-3-4-5-celled. Fr. various. Perisperm present or 0. Sds. some- 
times winged. Trees, Shrubs, chiefly tropical ; juice watery ; resinous ; 
mucilaginous. Both worlds. 388 gen., 260 spec. 6 Tribes. Lvs. 
simple, except in Tribe 6. 

Tribe 1. Pet. contorted. Boll dehisc. Erect ev. trees, rarely 
shrubs. Fls, in term. panicles or axil. racemes. 7 gen., 41 spec., 
chiefly Am. 1. Kielmeyéra. Pet. 5-6. Small ev. trees, 15 spec. ; 
fils. white or pink. Brazil. 2 Caraipa. Pet. 5. Fis. white, fra- 
grant. 8 spec., trees balsamiferous; trop. Am. 8. Bonnétia. Pet. 
5. Fis. white, fragrant. 5 spec., small trees. Brazil, ‘Peru. Tribe 
2. Boll, dehisc. Trees or shrubs, erect, usually ev. 10 gen., 53 spec., 
both worlds. 1. Théa elon: Bentham and Hooker). Pet. 5-7- 
8. Fls. white or pink, fragrant. Boll 3-celled. Ev. shrubs or small 
trees; 5 spec., Ind., China, Japan. T. sinénsis, lvs. are the Tea of 
commerce. Fig. 78. All the varieties of Tea are differently prepared 
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lvs.—Green, Black, Oolong, ete. Pkoe (Pay-ko, or Pee-ko) is made 
from the tenderest vs. of 38-year-old plants gathered just after flower- 
ing. Orange Pekoe has the fis. of Osmdnthus (Olea) fragrans added ; 
Flowering Chi-lan, or Cowslip Pekoe, has the fis. of Chlordénthus incon- 
spicuus (Chi-lan) added. 2. Caméllia. Near last, but sepals 0; boll 
5-celled ; fis. usually scentless, large, white or colored. Ev. shrubs. 
18 spec., many varieties. Ind., China, Japan, Malaysia. C. reticu- 
lata, fis. red, 6’-7’ in diam. Hong-Kong. C. Sasdngua, fis. small, 
white; lvs. tea-scented. Japan, China. 38. Gordonia. Pet. 5, con- 
nate at base; sep. 5; both silky. Sta. oo, yellow. Boll 4-5-valved. 
Fis. large, sol., white, or cream-colored. Shrubs, trees, usually ev. 
10 spec., trop. Am., trop. and subtrop. Asia. G. Lasidnthus, Los- 
LOLLY Bay. Fils. 2’ in diam., cream-colored. Sta. pentadelphous. 

. Ev. tree, 30°-60° high ; swamps, Va. to Fla., W. to La. G. pubéscens. 
Fis. 8’ in diam., white. Sta. distinct, epipetalous. Decid. tree, 30°- 
50° high ; fis. fragrant. Fla. to La. 4. Stuartia. Pet. 5-6, connate 
at base, crenulate; sep. 5-6; both silky. Sta. oo, oo-seriate, epipet- 
alous. Boll 5-valved. Fls. large. Decid. shrubs; 8 spec.—l Japan, 
2N. Am. S. virginica, pet. and sep. 5; styles connate; sta. purple. 
Fis. 2-3’ in diam. 8°-12° high, woods, N. C. to Fla. and La. S. 
pentdgyna, similar, but styles distinct; pet. 5-6; sta. longer, white; 
fl. lareer. Mts., Ky. to Ga. 

Tribe 3. Fr. usually pulpy (berry), rarely subdehisc.; sds. 0, 
small. Ev., trees or erect or climbing shrubs. Ped. many-flowered. 
3 lovely gen., 70 spec. 1. Stachytirus. Fils. 4-parted, small, spicate ; 
sta. def. 2 spec.; trees, shrubs, Himalayas, Japan. S. pruécoz, fis. 
pink, Japan. 2. Sauraija, near last; but pet. 5, sta. oo, fis. panicled. 
or cymose; white, yellow, red. 60 spec.; trees, shrubs, trop. Asia 
and Am. _S. spectdbilis, fls. white, Mex. S. (Draytodnia) rubicinda, 
lvs. reddish, fis. red. Tree 50° high, Feejee Islands. 3. Actinidia. 
Fis. diclinous, corymbose; berries showy. 8 spec., climbers; Himal- 

_ayas, China, Japan. Tribe 4. Fr. rarely dehisc.; sds. usually few. 
Ped. 1-flowered. Ev. trees, shrubs. 8 gen., 88 spec., both worlds. 1. 
Eurya. Fls. diclinous, small, white, fascicled; berries small. Ev. 
shrubs, small trees; 380 spec. Ind., China, adjacent islands, Feejee 
Islands. 2. Ternstroémia. Pet. 5, connate; sep. 5; sta. o. Fils. 
white, red, purple. Showy trees, shrubs; 25 spec., trop. Asia, Am. 
Tribe 5. Pet. and sep. 2-3-5-6, distinct or connate; sta. 2-3-5-6 or 
more, free or connate, sometimes epipetalous. Fr. indehisc., or open- 
ing at top. Fils. umbelled, racemed, spiked. Tv. trees, shrubs, erect, 
climbing or epiphytal; trop. Am. 8 gen., 24 spec. 1. Nordntea. 
Pet. 5, sep. 5, fis. racemed, purple, white, violet. 8 spec., epiphytal 
or scandent; rarely erect trees. 2. Marcgravia, Pet. connate into a 
cap circumscissile at base; sta. oo, or more than 12. Fils. umbelled, 
racemed, white or green. 8 spec., large climbers or creepers, almost 
epiphytal. 8. Ruyschia. Pet. 5, connate at base; sta 5. Fis. in 
long, terminal racemes. 8 spec., climbing, epiphytal. R. clusiefélia, 
fils. purple. W.Ind. Tribe 6. Pet. imb., distinct or connate. Sta. 
ow. Fls. racemed. Ova. cells 1-ovuled. Perisperm 0 or scant. Rad. 
very large, bent or coiled; cotylédons minute. Fr. indehisc. Lvs. 
digitate. Large, often lofty, ev. trees; wood valuable. S. Am. 2 
gen., 11 spec. 1. Anthodiscus. Lys 38-foliolate, alt. or opp. Pet. 
5, coherent. Ova. many-celled. Fils. racemed. 38 spec., trees, shrubs. 

12* 
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Guiana. 2. Caryocar (or Carydcar). Pet. 5-8, distinct. Sta. o, 
polyadelph., often 4800 in a single fl.; fl. very large. Fr. (boll) large, 
woody, 4-celled. Sds. large, oily. 8 spec., large trees, trop. S. Am. 
C. butyrdsum (Pékea), Burrur-Nut Tree. Fils. white; sds. large, 
edible. Lfts. 5. Emb., Fig. 190. Guiana. C. nuciferum (Rhizo- 
bolus), CREAM-nuT T. Fs. and boll both immense, crimson-brown. 
Sds. very large, delicious. Lfts. 3. Tree 100° high. Guiana. 

Ord.131. Guttifere.—Fls. reg., f' 8 Q-ct or §; infl. various. 
Pet. 4-2-6, rarely more; fils. white, red, yellow, fragrant. Sta. oo, 
rarely def.; free or connate, mon- polyadelph. ; often with staminodes. 
Ova. 2-many- rarely 1-celled. Stig. = cells; sessile on a single style, 
or distinct on sepa. styles. Boll, drupe, berry. Perisperm 0. Sds. 
large, often arillate or strophiolate. Rad. often large, cotyl. minute or 
0. Ev. Trees, Shrubs, sometimes climbing, epiphytal. Juice resinous, 
green or yellow; wood valuable. Lvs. simple, opp., rarely whorled ; 
ere exstip. 24 gen., 230 spec., hot, damp tropics, both worlds. 5 
ribes : 
Tribe 1. Cotyl. distinct, fleshy. Only gen. Quiina. Trees, shrubs, 

12 spec., trop. Am. Tribe 2. Cotyl. fleshy, conferruminate; 4 gen , 
37 spec., both worlds. 1. Mamméa, 5 spec., trees; Asia, Af, Am. 
Drupe large, edible, called Mammee Apple. M. americdna, 60° high ; 
fis. white, showy. Drupe yellow, 8’ in diam.; sds. 4, as large as a 
hen’s egg. W.Ind. M. africana, similar, 40° high. Af.~ Tribe 3. 
Cotyl. 0 or minute. 4 gen., 62 spec., both worlds, chiefly Af, Asia. 
1. Garcinia, trees yielding Gamboge; fis. 4-merous; drupe often 
edible. 86 spec, Asia, Af. G. morélla (Hebradéndron gambogioides) 
yields the finest gamboge. Fig. 169. Ceylon, Siam. G. Mangostdna, 
fils. dull red, 14” in diam. Drupe—called Mangosteen—large, red- 
brown ; rind thick ; pulp white, delicious. Malaysia. Tribe 4. Cotyl. 
0. 5 gen., 18 spec., both worlds. 1. Symphonia, trees, shrubs ; 6 spec. ; 
5, Madagascar; 1, trop Am. Tribe 5. Emb. fleshy; coty]. minute 
at apex. 10 gen., 109 spec., trees, shrubs, trop. Am. ; often epiphytal, 
scandent. 1. Tovomita, 20 spec.; 2. Chrysochlamys, 12 spec. ; 3. 
Havétia, monotypic; 4. Clusia; fis, large, showy; pet. 4-8; boll dry 
or fleshy, dehisc. 60 spec., trees, shrubs, often parasitic ; sending down 
rt.-supports like the Banyan. C. Galactodéndron, a Cow-tree of Ven- 
ezuela, yields a fine milk. C. dlba, C. rdsea, C. fldva, resinous trees, 
with fine large fls. W.Ind. C. fldva extends to S. Fla. 

Ord. 182, Hypericacez.—Fls. reg., 8. Panicle or cyme. Pet. 
4-5 or more. Sta. usually oo, variously united or distinct. Ova. of 
8-5-1 carpels; styles as many. Boll, berry. Herbs, Shrubs, Trees. 
Juice resinous or limpid. Lvs. simple, opp., rarely whorled ; exstip. 
8 gen., 210 spec., both worlds. 8 Tribes; types given: Tribe 1. 4 
gen., 29 spec., Af., Am. 1. Vismia. Pet. 4-5. Sta. o. Berry 5- 
celled. Fls. yellow or green. Ev. trees, shrubs, 20 spec., chiefly trop. 
Am.; 4, Af. Most of the Am. species yield gamboge. Tribe 2. 2 
gen., 13 spec. 1. Cratéxylon. Pet. 5. Sta. 8-5-adelph. Fils. white, 
chocolate, red. Boll 8-celled; sds. alate. Ev. shrubs, small trees, 12 
spec., trop. Am., Malaysia. Tribe 3. 2 gen., 165 spec., both worlds. 
1. Ascyrum, St. PuTer’s-wort. Pet. 4. Sta. o, polyadelph. Boll 
1-celled. Fils. large, yellow, sol. or in 8s. Small shrubs, usually ev. 
5 spec., Am.; N. J. to N. Granada. -A. stdns, N. J., 8. A. Criiz- 
Andree, St. ANDREW’s-ORoss. Spreading. N.Y. to Gulf. 2. Hy- 
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péricum, Sr. Joun’s-wort. Pet. 5. Sta. o, 3-5-adelph.; rarely 
few Fs. yellow, cymose or sol. Boll, rarely fleshy. 160 spec., 9} 
herbs, shrubs, often ev. and resinous, widely distributed, both worlds. 
Numerous in U. S. H. mittilum, boll 1-celled; ©, low; H. corym- 
bosum, 9D, 2° high, boll 8-celled; N. Eng. to N.C., W. H. aireum, 
ev., 2° high, fis. sol., 2’ wide, river-banks near mts. Ga., Tenn. H. 
pyramidatum, 9, 2°-4° high, boll 5-celled, N. and W. H. (Elodea) 
virginicum, 1°-2° high; 91; marshes; fis. rose- or flesh-colored, clus- 
tered; H. petiolatum, similar, 2° high. Both common. . 

Ord. 1838. Elatinacee. Watrer-Peppers.—Fls. 8, 2-3-4-5- 
merous, iso- diplostémonous, minute. Boll oo-seeded. Lys. opp. 
Small © Herbs or Undershrubs, stems creeping or spreading; often 
acrid. Ditches, submerged shores, both worlds. 2 gen., 20 spec. 1. 
Bérgia, WATER-FIRE. 14 spec. E. Ind., Java, Cape G. H. 2. 
Elatine, Warzrworr. 6 spec., both worlds. E. hexdndra, pet. 3, 
sta. 6. E. Hydrépiper, pet. 4, sta.8; Eur. E. americdna, Mup 
Pérsiane; fis. 2-3-merous. U.S. 

Ord, 134. Podostemaceze.—Fls. 8 or diclinous. Perianth 0, or 
8-lobed, marcescent. Sta. 1 or more or oo, monadelph. or free; stami- 
nodes present or 0. Ova. and boll 1-8-celled, o-seeded. Infl. various. 
Water-plants, with distinct simple or branched stem and lvs., or with 
all these confluent into fronds; often resembling Algez and Hepaticw. 
21 gen., 120 spec., islands of E, Af., but chiefly in S. Am.; one spec. 
reaching U.S. 4 Tribes: Tribe 1. Fils. fj) Q. Perianth 0. Ova. 
l-celled; carpels 2. Only gen. Hydréstachys. 9 spec., Af., Mada- 
gascar. Tribe 2. Fils. 8. 9 gen., 48 spec., both worlds. 1, Podo- 
stémon. Rhiz. various; often reduced to a disk-like process. Sta. 2. 
20 spec., both worlds. P. ceratophallus, lvs. horny, lobes linear. Bot- 
toms of streams, U.S. Tribe 3. Fls. 8. 9 gen., 52 spec. 1. Api- 
nagia, 16 spec.; 2. Ligea, 13 spec.; trop. Am. Tribe 4. Fls.8. 2 
gen., 11 spec. 1. Terniola, 7 spec.; trop. Asia. 2. Tristicha, 4 spec. ; 
trop. Am., Af. 

Pink Alliance.—Fls. reg., usually 8. Sep. 2-3-4-5, rarely 6, 
free or connate. Pet. usually as many, or 0. Sta. as many, or 
twice as many, rarely fewer or more. Ova. 1-celled or imperfectly 
2-3-4-5-celled; placenta central, free, rarely parietal. Emb. usu- 
ally curved. .Perisperm floury, or rarely fleshy; rarely 0. 185. 
Tamariscinez. 136. Portulacacez. 187. Caryophyllacez. 188. 
Frankeniacee. 

Ord. 135. Tamariscinee —Fls. reg. Pet. 5, pink, red, or white, 
iso- diplostémonous ; fila. usually connate at base. Boll 1-sev.-celled ; 
sds. hairy. Perisperm present or 0. Lvs. simple, rather fleshy, usu- 
ally small; alt., exstip. Shrubs, small Trees.. 5 gen., 40 spec., both 
worlds. Loving sands and open spaces. 38 Tribes: Tribe 1. Pet. 5, 
connate into a tube. Sds. flattened, bordered with long hairs, or alate. 
Only gen. Fouquiéra. 3 spec., shrubs. Mex. F. spléndens, 5°-15° 
high; branches reduced to spines, with lvs. sol. or fascicled in their 
axils. Stem wand-like, crowned with a mass of large, bright-scarlet 
fils. in panicles. Arizona, Mex. Tribe 2. Pet. distinct. Sds. hairy. 
2 gen., 11 spec. Small shrubs. 1. Reaumiuria. Fis. sol , showy. 
Lvs. small. 10 spec., Levant, salt plains, Asia. 2. Hololachne, 
monotypic. Cent. Asia. Tribe 8. Pet. almost or quite distinct. 
Fls, spiked or panicled. 2 gen., 55 spec. 1. Myricaria. Ev. shrubs. 
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4 spec., Eur., Caucasus. M. germdnica, 8° high, lvs. narrow, flat; fis. 
pink, spicate. Eur. 2, Tamarix (Myrica of the Greeks). Lvs. and 
fis. minute; fis. in large, showy, panicled spikes. Small spreading ev. 
or decid. trees or shrubs. 20 spec. Medit. States, Asia. T. gallica, 
decid. tree, fis. pale pink. Fig. 119. S. Eur. T. orientdlis, ev., 25° 
high, fils. pink, E. Ind. TT. mannéfera, secretes u saccharine matter 
(caused by the puncture of an insect) believed by some to be the Manna 
of the Israelites. Mt. Sinai, Arabia. Many varieties. 

Ord. 186. Portulacaceze.—Fls. 8. Sepals 2, or calyx 2-partite or 
2-8-tid. Pet. 5-4-8, hypog. or epig., distinct or connate. Sta. fewer 
or more than sep., alone or bundled, often connate at base. Ova. 
l-celled. Boll 2-3-4-5-valved (pyxidium in Portulaca) ; few-sev.— a - 
seeded.. Emb. peripheric. Perisperm mealy. Lvs. alt. or opp., 
simple, various; often linear, spatulate; fleshy ; sometimes stip. Suc- 
culent herbs, low, spreading; rarely ev. 15 gen., 125 spec., both 
worlds. 1. Portulaca. ©), 9}, rarely ev. Fis. usually large, showy, 
of various colors, ephemeral, opening only in sunshine. 16 spec., 
both worlds, chiefly Am. P. olerdcea, PuRsLANE. Fils. small, pale 
yellow. ©, Eur.; nat. in U.S. Used as a pot-herb and in salads. 
P. pilosa, fis. large, pink. ©,S.U.S.,8. Am. P. grandiflora, |, 
rt. tuberous ; fis. large, of various colors. 8. Am. 2. Montia, mono- 
typic. Pet. connate. Small aquatics; fis. minute. M. fontdna, 
WatTER-BLINES; widely distributed; common in Gt. Brit. 3. Clay- 
tonia, Sprinc Beauty. © or Q|, with tuberous or fleshy rts. Fis. 
small, pink or white, veined, racemed. 20 spec, Am. C. virginica, 
Ol, fls. pink ; Ivs. linear; C. carolinidna, similar, but smaller; lvs. 
broader. U.S. 4 Talinum. 6, 9]; fis. pink, white, yellow, usu- 
ally cymose. 11 spec., Am. T. teretifolium, 9], fis. pink. On rocks, 
Penn. to Tenn., N. C., Ga. 5. Calandrinia. ©, 9}; fis. large, of 
various colors. 60 spec., Am. C. discolor, lvs. rosulate; fis. rose- 
color, racemed on a scape. Chili. C. Menziésii, low, spreading, leafy 
stems; fls. crimson, racemed. Pacific States. 

Intermediate Ord. Paronychiacez.—Leading to Caryophyllacee. 
Close to Portulacaces ; but pet. minute, squamiform or 0; calyx often 
petaloid and indurated ; ova. 1-celled ; fr. dry, small, usually a utricle. 
17 gen., 90 spec., chiefly in Eur., N. Af., in sands and barren places. 
4 Tribes, distinctions in infl., which is compound. Tribe. 2 gen., 
11 spec., Old World. 1. Scleranthus. Cualyx-tube hardened. 10 
spec. S. dnnuus, KNAWEL; ©, 2/-5’ high. Eur. Introduced in 
U.S. 8S. perénnis, similar, but perennial; food of the Polish cochi- 
neal-insect. Eur. Tribe 2. 3 gen., 4 spec.—2 Af., 1 Canaries. 
1. Dicheranthus, monotypic. Small ev. shrub; pet. 0; fls. in small 
corymbose term. cymes. Canaries. Tribe 3. 7 gen., 65 spec., both 
worlds. 1. Corrigiola, ©, fls. white. C. capénsis, Cape G. H. C. 
telephiifolia, 8. Hur. 2 Anychia, 2 spec, N. Am. A. dichdtoma, 
ForkED CHICKWEED, ), low, branches forking, fls. in the forks; 
green. Can. to Gulf. 3. Paronychia, Knotwort. Stipules silvery, 
showy; fls. often hidden by large white scarious bracts; infl. cymose hds., 
or fascicles. 40 spec., both worlds; ©, oh small ceespitose, spreading. 
P. argyrécoma, Ol, mts., N. H., Va., 8. P. dichdtoma, Harper's 
Ferry, 5. and W._ P. brasilidna, ev., Brazil; P. hispdnica, ev., Spain ; 
P. itdlica, ev., Italy ; P. canariénsis, ev., Teneriffe; P. bengalénsis, ©, 
Bengal. Tribe 4. 5 gen., 10 spec., both worlds. 1, Wlécebrum, 
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monotypic (Bentham and Hooker); fis. white. W. Eur., N. Af. 
2. Pentacraéna, 2 or 8 spec., Oregon to Chili. 

Ord. 137. Caryophyllaceze.—Characters of Alliance; but sep. 4-5, 
free or connate; pet. free; disk sometimes annular or raised into a 
gynophore. Boll dehisc. by valves: or apical teeth; rarely pyxidium 
or berry. Emb. peripheric. Perisperm floury, fleshy, rarely 0. Infl. 
cymose. Lvs. opp., entire, 1-8-nerved, often fleshy. Herbs, rarely 
Shrubs. Mts., hedges, rocks, wastes, chiefly in temperate and cold 
regions, both worlds, usually low, spreading. About 35 gen.; about 
800 spec. 3 Tribes: 

Tribe 1. Pet. usually small; no claws nor scales. Style 3—2-fid 
ubove. Sta. 5 or fewer. Stip. scarious or 0. 11 gen., 62 spec., both 
worlds. 1. Stipulicida setdcea, monotypic; ©, low, tufted, forking ; 
fls. small, white. Boll 38-valved. N.C., Ga. to Fla. 2. Polycarpaéa, 
24 spec., both worlds; and 3. Polycarpon, 6 spec., both worlds ; ©, Ol, 
low; fis. small, cymed or panicled, sepals showy. Tribe 2. Pet. 
sometimes 0; no claws nor scales. Styles distinct. Lvs. usually 
exstip. 18 gen., nearly 800 spec. 1. Spergularia. Pet. 5; sty. 3-5. 
Stip. showy. Fils. lilac, pink. 8 spec , small weeds, sea-coasts, both 
worlds. S. rubra, prostrate, ©), fis. sol., red. Can. to Fla. 2. Spér- 
gula, Spurrey. Pet. 5. Sty. 5. Fils. white. ©, low; making fine 
turf on lawns and good forage. 3 spec., Hur. S. arvénsis, introduced 
into U. S., Can. to Fla. 3. Arenaria, Sanpworr. Pet. 5. Sty. usu- 
ally 8. Small, ©, O1; fis. white. 180 spec., widely distributed, both 
worlds. A. serpyllifélia, lvs. minute, ciliate. W. Eur. ; common in 
U.S. A. ee N. Y. to Fla. A. pdtula (resembles 
Gypséphila); Va., Ky., Tenn. 4. Sagina, PEarLWort. Pet. 4-5 or 0. 
Sty. 4-5. Low, ©, Hf 8 spec., both worlds. S. apétala. Pet. 0. 
Low, ©, cespitose. ur.; N. Y., Penn. to Ill., Tenn. (pavements 
of Nashville. Gattinger). S. procumbens. Pet. 4-5. |, spreading ; 
springs, damp rocks. Eur.; Maine toS.C. S. Eillidttii. Pet.5. @, 
ceespitose, low ; sands and dry woods. S. States. 5. Stellaria, Ca1cK- 
WEED. Pet. 2-fid, 4-5-0. Sty. 3-4-5. Fis. white, showy. 70 spec., 
both worlds. S. média, ©, spreading, flaccid; lvs. 17-3’ long. Eur. ; 
nat. from N. Eng. to Fla. and La. S. crassifolia, lvs. fleshy. Springs, 
damp spots, Eur.; Ill., Ky., 5. S.(Sagina) fontindlis. Pet. 0; sta. 
4-6. Ky. 6. Cerastium. Near Stellaria; pet. sometimes entire. 
Usually © ; hairy or glandular. 100 spec., both worlds. C. vulgdtum, 
Movusz-EAR CHICKWEED. 5/-10 high; pet. small, lvs. ovate. Eur. ; 
common in KE. and 8. U. 8. _C. arvénse, 91, 5-10’ high; pet. large, 
lvs. linear. Eur.; rocks, N. Eng. to Wis., 8. 5 

Tribe 3. Calyx monosep., 5-toothed or 5-lobed? Pet. and sta. 
hypog., on a gynophore, rarely sessile. Pet. with scales at top of claw, 
forming a corona, or with winged bands; rarely naked. Sty. distinct. 
Lys. exstip. 11 gen , 410 spec., both worlds. 1. Lychnis. Sty. 5-4. 
©, ®: QI. 30 spec., both worlds. L. Flds-ciculi, RaaceD Rosin ; 
5], downy, glutinous; pet. 4-cleft; fls. red, panicled. Boll 5-toothed 
at apex. Eur. L. (Melandrium) vespertina i fis... usually ($f Or 

white, vespertine. @), Eur. L. (M.) divica, similar; a. (with 
abortive pistil), vert. sec., Fig. 174, A. Hur. L. (Agrostémma) 
Githago, Corn Cocke; hairy ; lvs. linear; fis. large, long-peduncled, 
showy, red-purple. Boll, Fig. 179, F; Fig. 197, E.  Grain-tields, 
Eur.; nat. in U. 8S. 2. Cucibalis bdccifer, CAMPION; monotypic. 
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Berry; red, turning black. Fils. small, white; stems trailing; lvs. 
ovate. Eur. 3. Siléne. Sty. 8. ©, |, often viscous. Boll dry, 6- 
toothed at apex. 200 spec., both worlds; fis. often showy. S. stellata, 
Srar Campion, 9, 2°-8° high; fls. white, in large panicles; pet. 
fringed; calyx inflated. Lys. in whorls of 4, ovate-lanceolate. ony 
S. infldta, BLapprerR Campron, 9, 1° high; fis. white, panicled ; pet. 
2-cleft; calyx inflated, showy. Gt. Brit. Pet. crowned, colored ; fis. 
eymose or clustered: S. acatlis, Moss Campion, QI, low, tufted; fis. 
large, purple; mts., Gt. Brit. S. pennsylvdnica, O1, low, fis. pink; S. 
virginica, Fine Pinx, 9, slender, 1°-2° high; fis. deep crimson; S. 
régia, |, 8°-4° high; fis. deep scarlet; S. rotundif dla, O}, fis. deep 
scarlet; lvs. and fils. large; U. S. S. Arméria, CatcHFLy; ©, 18’ 
high, viscous; fls. small, pink. Eng. 4. Saponaria, SoaPworrt. 
Near Siléne, but sty. 2. 30 spec., ©, At saponaceous. Eur., Asia. 
S. officinalis, Bouncina Ber, 9], 1°-2° high; Ivs. green; fis. large, 
clustered, pale pink. Eur. Introduced U.S. 5. Gypsophila. Sty. 
2; fis. small, white or pink, in diffuse cymose panicles. Elegant, low, 
slender, branching; lvs. grass-like, small. 50 spec., rocks, Kur., Asia. 
6. Drypis spinésa, monotypic; lvs. ending in spines; fls. small, pink; 
pyxidium utricular, 1-seeded. Low, ev., 6’-10’ high. S. Eur. 7. 
Dianthus, Pink. Sty. 2; calyx bracteate; fls. showy, often fragrant ; 
lys. usually glaucous, grass-like. 200 spec., Eur., Asia, Af. 
sol., term. : D. Caryophillus, CLove P., 9, original of all the Carna- 
TIONS. 2°-3° high. D. plumdrius, Grass P., Poeasant’s Eyes, 9}, 
low, tufted; petals fringed; fis. pink, white, or variegated. B. Fis. 
sessile in a cluster: D. barbdtus, SwEET WILLIAM; lvs. oblong- 
lanceolate, green; fis. variously colored. 9}, 18’ high. D. Arméria, 
DezrtrorD P. ©; fis. pink, scentless. All European. 

Ord. 138. Frankeniacee. Sxa-HEarus.—Close to Siléne, in 
Caryophyllacex ; but sty. filiform, with as many branches as placentas 
(8-4); pet. 4-5-6, sta. 4-5-6-o0. Boll 3-4-valved. Emb. straight, 
axile; perisperm floury. Lovely little evergreen shrubs or 9} herbs, 
with the aspect of Heaths ; loving sea-coasts. Only genus Frankénia. 
30 spec., widely distributed, both worlds. Fils. 8, sol. or cymose. F. 
grandiflora, fis. pink ; stems prostrate, 6’-12/ long. Cal., 8. Nevada. 
F. Jamésii, Col., Tex. F. laévis, fis. flesh-color; Essex; F. pulveru- 
lénta, fis. red; Sussex, Eng. F. hirsita, fis. lilac; Siberia. F. inter- 
média, fis. white; S. Eur. F. corymbésa, fls. red; Barbary. F. nodi- 
flora, fis. flesh-color; Cape G. H. F. ericifélia, fis. red; Canaries. 
F. mollis, fils. red; Caucasus. F. pauciflora, fis. pink; New Holl. 

Milkwort Alliance.—Fls. 8. Sep. and pet. 5 each, rarely 4-3-1. 
Sta. as many or twice as many as pet. Sty. simple, rarely lobed. Ova. 
2-1-more-celled ; placentation usually parietal. Emb. straight. Peri- 
sperm fleshy, rarely 0. Lvs. exstip., or sometimes with small stip. in 

ochysiacee. 189. Vochysiacez. 140. Tremandracez. 141. Poly- 
galacez. 142, Pittosporacee. 

Ord. 189. Vochysiacee.—Fls. irreg., often large; pet. 1-3-5; 
infl. various; often racemed or panicled; sep. 5-4; 1 sep. often large 
and spurred. Sta. 1-3-5, usually only 1 fertile. Ova. sometimes adh. 
Sty. simple. Boll 3-valyed; or samara. Sds. 1, few or m, often 
winged, hairy or cottony. Perisperm 0, or fleshy. Lvs. simple, opp., 
whorled, rarely alt. Trees, ev., often gigantic; resinous; rarely erect 
or climbing Shrubs; wood valuable. 7 gen., 100 spec., trop. Am. 
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1. Lightia. Sta. all perfect. Ev. trees, 2 spec. (resembling’ Chryso- 
balanus Tribe in Rosdcer). 2. Trigonia. Sta. all perfect; fls. panicled 
(resembling Papiliondcee); lvs. opp. Ev. climbers, 25 spec. 3. 
Vochysia. Sta. 3, 1 fertile. Sep. 5, 1 large, spurred. Pet. 3, 1 large. 
Fls. usually orange, in large showy panicles; violet-scented. Boll 
triangular, 8-celled, 3-seeded; sds. winged. 40 spec., fine ev. timber - 
trees. V. rotundifolia, ova., Fig. 179, E. V. guianénsis, timber is 
called Copai-yé. 4. Erisma. Sta. 5, 1 fertile. Pet. 1, fan-shaped, 
clawed. Ova. adh., 1-celled. Fs. blue or yellow, panicled, primrose- 
scented. Fr. samaroid, often red, pear-shaped, large, crowned by the 
accrescent calyx-segments. Lvs. opp. or. whorled. Magnificent ev. 
trees, 80°-120° high. 4 spec. E. Japira, 100°-120° high; fis. yellow, 
fr. red; sds. edible, beaten and made into butter. Brazil. 5. Qualea. 
Fertile sta. 1, rarely 2, Pet. 1, fan-shaped; calyx 5-fid, 1 segment 
spurred. Boll woody, angular, 8-celled, 3-seeded; sds. winged. Fis. 
large, yellow, white, blue, rose, variegated, in showy panicles; prim- 
rose-scented. 25 spec., ev. shrubs, trees, often 130° high. Q. pulchér- 
ie ad high; fis. variegated blue, yellow, and red. Pet. 23’ wide. 

razil. 
Ord. 140. Tremandraceze.—Close enough (Bentham and Hooker) 

to be included in Polygalaces ; the differences being, in Tremandracee, 
pet. 4-5, equal (reg.); sta. opp. pet.; fila. free; anth. extrorse. Fis. 
sol., uxil., red, blue, purple, white, on slender peduncles. Ova. 2- 
celled, cells 1-2-3-ovuled. Boll 2-valved. Lvs. small, entire, usually 
whorled. Heath-like ev. shrubs. 3 gen., 23 spec., Australia. 1. 
Tremandra; pet. 5; fls. purple. 2 spec., W. Australia. 2. Tet- 
ratheca; pet. 4-5; fis. purple, yellow, white, opening only in sun- 
shine. 20 spec., Tasmania, 8. Australia. 8. Platytheca galioides 
‘(Tremandra verticilldta), only spec. ; fis. lilac, opening but once, only 
in sunshine. S. Australia. 

Ord. 141. Polygalaceze.—Fs. irreg., sol., racemed or spiked, rarely 
panicled. Sep. 5; 2 inner largest, often winged and petaloid. Pet. 3 
or 5, hypog., 2 lateral free, or united at base with lower, concave or 
carinate, rarely 0; upper 2 sometimes = lateral, sometimes small, 
scale-like or 0. Sta. 8, rarely 5-4; fil. usually monadelph. Anth. 
1- rarely 2-celled ; dehisc., apical, porous. Ova. free, 2—- rarely 1-3-5- 
celled; sty. term., curved, dilated at top,-simple or 2-4-lobed. Ov. 
pend., usually sol. in each cell, rarely twin, rarely 2-6. Boll, drupe, 
samara. Sds. often velvety; hilum often strophiolate. Perisperm 
fleshy or mucilaginous, sometimes scant or 0. Lys. usually simple. 
Herbs, Undershrubs, sometimes twining ; sometimes climbing Shrubs, 
or Trees ; usually bitter; rts. milky. About 15‘gen., 400 spec., Cos- 
mopolitan. 1, Muraltia. Sep. nearly equal. Fils. small, sol. Boll 
4-horned. Low scrubby shrubs, lvs. stiff, needle-like, fls. sol. 50 spec., 
S. Af. 2. Monnina. 2 of the sep. large, wing-like. Pet. 3, 1 large. 
Fr. indehisc., 1-2-seeded, dry or drupaceous, often winged. Fils. usu- 
ally small, racemed or spiked. Herbs, shrubs, trees; 50 spec. Pacific 

States,S. Am. M. polystdchya, M_ salicifolia, Peru ; bark of rts. sapo- 

naceous. M. Wrightii, ©,.erect; fis. small, greenish-purple, racemed ; 

fr. small, winged irregularly; is found in Sanoita Valley, Arizona. 

8. Polf¥gala, Mirxworr. Prominent characters of Order. Low 

herbs or ev. shrubs; medicinal, sometimes poisonous ; fis. often showy. 

200 spec., both worlds. P. paucifolia, D|, stems prostrate, rooting or 
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subterranean. Fls. dimorphous; cleistdgamous fis. (and most fertile) 
spicate on subt. stems; complete fis. showy, carina fringed, on short 
erect leafy stems, racemed, purple or white. N. Eng., along mts. to 
Ga. P. polggama, sidan bee Gs sands, N. Eng. to Fla. and La. 
P. Sénega, SNAKEROOT. Fls. homomorphous, white, sol. ; Thiz. 
knotty; P. latea, @); fis. bright orange (1 variety purple), in close 
oblong term, hds. P. sanguinea, ©; hds. similar to last, but fis. bright 
red-purple. Common, U. 8. Many other U.S. spec. P. thesioides, 
ev. shrub, fis. blue, Valparaiso. P. vulgaris, 91,6’ high, fis. blue. 
Fig. 185. Pollen, Fig. 4,2. N. Eur. P. cordifolia, latifolia, oppo- 
sitifolia, handsome ev. shrubs, fis. purple, Cape of G. H. P. vene- 
nata, Java; intensely poisonous, even to the touch. 4, Krameéria, 
Sep. 4-5, irreg. Pet. 4-5; 8 inner small, clawed. Sta. 4-5 or fewer; 
ova. 1-celled, ov. 2, collateral. Fr. 1-seeded, indehise., prickly. Fls. 
racemed, Lvs. silky, simple or trifoliolate. | herbs, small shrubs, 
spreading, branched. 12spec. Am. K. lanceoldta,9|, rhiz. woody ; 
stems prostrate, 1° long. Tampa Bay, Fla. K. parvifléra, Nevada, 
Ariz. K. paucifléra, ev. shrub, 4° high, fls. white, Mex. K. tridndra, 
RuArany. Rts. medicinal ; juice making a blood-red infusion, used 
to adulterate port wine. Peru. 

Ord. 142. Pittosporacee.—Fls. 8, rarely G' 8 9; reg., in 
raceme, corymb, cyme; rarely sol. Sep. 5, free or connate. Pet. 5, 
clawed, claws sometimes coherent; decid. Sta. 5, distinct. Ova. 
sometimes stipitate ; 2-celled, or incompletely 2-5-celled ; ov. 2-seriate ; 
sty. simple. Boll or berry. Emb. minute. Perisperm fleshy. Lvs. 
simple, alt., exstip. Ev. Trees, Shrubs, often resinous. 9 gen. and 90 
spec., chiefly in Australasia. 1. Citridbatus,ORAaNGE-THoRN. Small 
thorny trees or shrubs; fis. small, sol.; berry yellow, 14’ in diam., 
edible. 2-3 spec., Austral. 2. Billiardiéra; fis. sol., yellow, blue, or 
purple. Berry blue or amber color. Climbing shrubs, 10 spec. Tas- 
mania, Austral. 8. Sdllya; fis. blue, cymose; berries papery. 3 
spec, New Holl., Van D. L., Austral. 4. Pronaya. 3 spec.; fis. 
blue or white, racemes term.; berries round. Erect or climbing 
shrubs. W. Austral. 5. Bursaria; fis. small, white, often pink- 
tinged; peduncle 3-flowered, or racemed. Boll like the silique of 
Shepherd’s Purse. Shrubs, branches often spiny. 2 spec. B. spindsa, 
10° high, New 8. Wales. 6. Pittosporum; fis. small, in term. cymes 
or racemes. Boll I-celled. Large shrubs, small trees. 50 spec., Old 
World. P. Andersénii, fls. yellow; New Holl. P. bicolor, fis. choco- 
late; Van D. L. P. crassifolia, fls. crimson; New Z. P. Tobira, fils. 
white; Japan. P. mauritidnum, fis. yellow; Mauritius. P. viridi- 
florum, fis. green; P. capénse, fis. yellow, both Cape G. H. P. cori- 
dceum, fils. blue; Madeira. P. ferrugineum, fls. yellow; Guiana. 

Violet Alliance.—Aist. usually imb. Sta. oo or def. Cuarpels con- 
nate into a 1-celled ova. with parietal placentation ; rarely spuriously 
2-more-celled; rarely free; ova, sometimes regularly 3-more-celled. 
3 Sections: 1. Eimb. straight or curved, usually large. Perisperm fleshy, 
sometimes 0: 148. Bixacez. 144, Canellacez. 145. Violaceze. 146. 
Droseracee. (See Ord. 96.) 147. Cistacee. 2. Emb. large, usually 
curved. Perisperm 0: 148. Resedacez. 149. Moringacee. 150. 
Capparidacez. 151. Crucifere. 3. Emb. minute. Perisperm fleshy : 
152. Fumariacee. 153, Papaveracez. 154. Sarraceniacez. 

Ord, 148, Bixacez.—Fls. reg., infl. various. Sep. 4-5, 2-6, free 
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or connate. Pet. 4-5, 2-6, or o, or 0. Anth. dehise. by slits, rarely 
apical pores. Ova. usually 1-celled, with 2-c placente; sometimes 
sev.-celled. Styles = placentw, connate or free. Disk often con- 
spicuous, various. Drupe or boll. Lvs. alt., simple, rarely com- 
pound, sometimes palmilobed. Stip. minute or 0. Ev. Trees or 
Shrubs ; 29 gen., 160 spec. Tropics, both worlds. 4 Tribes: 

Tribe 1. 7 gen., 14 spec.; trop. Asia, Af. Fis. gj) 2. Pet. with 
scale at base. Few gen. 1. Gynocardia odordta, monotypic. Pet. 
45. with more than 100 sta. Fils. adventitious, large, yellow, 
fragrant. Berry ash-colored, as large as ashaddock. Fine plane-like 
tree, lvs. entire. E.Ind. 2. Pangium edile, monotypic; gj! racemed ; 
@ sol. Lvs. ent. or 8-lobed. Tree; timber called Pangi wood. Lys. 
and sds. poisonous. Java. Tribe 2. Fils. 8 org) Q. Pet. 0or= 
sep. 15 gen., 106 spec., both worlds. 1. Flacotrtia. Pet. 0. 
with sta. o. Shrubs, small trees, usually thorny; fis. white; berry 
plum-like, edible. 12 spec., trop. Asia, Af., Madagascar. 2. Laétia. 
Pet. 5 or 0. Sta. o Fils. 8 or g 8 Q, racemed, yellow or white. 
Berry ovate or 8-gonous. Lvs. usually ent. Small trees; 10 spec., 
trop. Am. L. Thdmania, fis. white, W. Ind. L. apétala, wood resin- 
ous; New Granada. Tribe 3. Fils. 8 a 8 Q; petalous. 4 gen., 
22 spec., trop. Af., Am. 1, Oncdba. Ils. §' 8 Q; large, term., 
stig. radiate, fr. smooth; or small, axil., stig. minute, fr. echinate, 
resembling a horge-chestnut. Lvs. oblong; fis. racemed. Trees, 6 
spec., trop. and subtrop. Af. 2 Mayna. Similar; 7 spec., trop. 
Am. Tribe 4 Fis. 8, rarely G8 Q. Pet. large. Anth. with 
pores. Boll dehisc.; endocarp membranous. 38 gen., 15 spec., both 
worlds. 1. Bixa. Fls. corymbose or racemose; usually pink. Boll 
2-valved, prickly. 1 (2?) spec., trees, trop. Am. B. Oredldna, 20°- 
30° high; fis. pink. Boll 14/ long; sds. with red waxy pulp, the 
Arnétta of commerce ; used as paint by Caribs. Rts. violet-scented. 
Fig. 199. 2. Amoureixia, ev. shrubs with showy fls. 3 spec., Mex., 
trop. Am, 8. Cochlospérmum. F's. large, yellow. Boll pear- 
shaped, 3-5-valved; sds. cottony. Lvs. palmilobed. Shrubs, trees, 
usually ev.; 11 spec., both worlds. C. Gossypium, ev. tree. Ind. 
C. insigne, rt. medicinal, Brazil. 

Ord. 144, Canellaceez.—Fls. 8, reg., cymose. Floral bracts 3; 
sep. 4or 5, fleshy. Pet. scale-like or 0. Sta. monadelphous into a tube ; 
anth. 20 or fewer, adnate to its outer surface. Disk 0. Berry o- 
seeded. Close to Bixacee. Lvs. alt., entire, exstip. Glabrous, ev., 
aromatic Trees, trop. Am. 2 gen., 4 spec., Am. 1. Cinnamodéndron. 
2 spec., W. Ind., Brazil. 2 Canélla. Fis. white or violet; bark pale 
yellow, spicy, medicinal. Fine trees, 2 spec. C. dba, fis. violet. S. 
Fla, W. Ind. C. laurifolia, S. Am. 

Ord. 145. Violaceze.—Fls. 8, rarely §' 9; more or less irreg. 

5- rarely 4-merous ; often cleistogamous, and then apet. Fila. some- 

times connate ; sty. simple, rarely 8-5-fid. Ova. l1-celled, placentz 3, 

rarely 2-4-5. Bollor berry. Herbs, Shrubs, Trees ; lvs. simple, alt., 
rarely opp.; stip. 21 gen.. 336 spec., cosmopolitan. 4 Tribes: Tribe 
1.. Fis. reg. Pet. 5. Only tribe with 5-0 staminodes, free or con- 

nate, outside the sta., and valves of boll seminiferous on their edges. 

4 gen., 21 spec., tropics. 1. Sauvagésia. Fis. pink, white, red, 

racemed. (©), @), small, showy; in grassy trop. meadows; mucilagi- 

nous; used as pot-herbs. 10 spec., Am. S. erécta, St. Marrin’s 

13 
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Hers; @); fis. pink; W. Ind., 8. Am. S. geminifiora; ©; fis. red; 
Mex. 2. Lavradia. Fls. white or pink, panicled. Small ev. shrubs, 
6 spec., Brazil. 8, Schuurmansia. s. yellow, panicled. Sds. 
winged. Ev. trees, shrubs. 2 spec., Ind. Archipelago. Tribe 2. 
Pet. equal or sub-equal; claw short. Berry or boll. 7 gen., 58 spec., 
both worlds. 1. Melicytus. Fils. usually  Q; small, fascicled. 
Berry edible. 4 spec., large ev. shrubs or trees. New Z. 2. Leonia. 
Pet. 5. Sta. 4. Fils. small. Berry edible. Ev. trees; 2 spec., Peru, 
Brazil. L. glyciedrpa. Berry as large as an orange, yellow. 8. Al- 
sodéia. Evy. trees, shrubs; 40 spec.; trop. Af., Asia, Am. Tribe 3. 
Pet. sub-equal; claws sub-coherent. Boll. 8 gen., 10 spec.; trop. 
Am., Sandwich Islands. 1, Paypayrola. Fls. in branching spikes or 
clusters. Ev. trees, trop. Am. 2, Isodéndron. Small trees, shrubs, 
Sandwich Islands. Tribe 4, Corolla irreg.; lower pet. dissimilar. 
Boll. 7 gen., 251 spec. 1. Agation. Fs. small, greenish. Ev. 
shrubs, often climbing. 5 spec., Feejee Islands, N. Caledonia. 2. 
Noiséttia. Fls. fascicled or racemed. 2 spec., ev. shrubs, small, S. 
Am. 38.Ionidium. 1 pet. much larger than the others. Lvs. opp. 
O| herbs, ev. shrubs, 40 spec., both worlds. Rts. emetic, purgative. 
I. Ipecacudnha, Wuite IpEcac. Trop. Am. I. capénse, fis. white; 
ev. shrub, Cape G. H. I. verbendceum, fis. blue; Q|, low, Mex. 4, 
Viola. Pet. nearly equal, lower 1 spurred. Sta. 5, often monadel- 
phous in a sheath around the ova.; 2 lower (and 2 lower sta.) often 
spurred, Lwvs. usually cordate, sometimes 8-5-7-parted. Low 9, 
rarely © @), rarely suffrutescent. 200 spec., cosmop. Types given. 
Caulescent: V. (Solea) eéncolor, fis. small, green, boll 1/ long; 1°-2° 
high; V. canadénsis, 1°-2° high, fls. whitish; V. stridta, low, fis. 
cream-colored ; V. rostrata, fis. purple; V. Aastdda, fis. yellow, U.S.; 
V. tricolor, Pansy, HEARTSEASE, © @) QO}; pet. of 3 colors. Eur. 
Fig. 204. Original of all varieties by crossing with V. grandiflora, 
Switzerland, V. altdica, Tartary. Acaulescent; O|. Rhiz. erect. Lvs. 
often parted: V. peddta, BIRD-Foot V.; V. delphinifilia, V. sagittata, 
V. cuculldta, fls. blue, U. 8. Rhiz. slender, creeping. Lws. often cor- 
date: V.bldnda, V. primuleef dlia, V. lanceolata, fis. white; V. rotundi- 
folia, fils. yellow, U. 8. _V. odordta, fis. blue, fragrant. Eur., Asia. 
Original of Parma and Tree V. One of the Four Cordial Flowers. 

Ord. 146. Droseraceze —Very near Violacee, but nearer Nepen- 
thacez and Sarraceniacese. See Ord. 96. 

Ord. 147. Cistacez.—Fls. 8, reg., sol., or in cymes, racemes. 
Pet. 5-8. Sta. o. Sty. simple. Boll 3-5-valved. Lvs. simple, opp., 
rarely alt. Stip. foliaceous or0. Herbs, Undershrubs, Shrubs. 4 gen., 
150 spec., 8. Eur., N. Af., rare in Am. and Asia. A. Boll 8-valved: 
1. Léchea. Pet. 3. 9} herbs; fis. small, green, racemed or panicled. 
4 or 5spec., N. Am. L. major, 1°-2° high; L. minor, L. thymifotia, 
smaller; common, U. S. 2 Hudsénia. Pet. 5. Low heath-like 
shrubs with crowded yellow fis. 3 spec. H. ericoides, H. tomentosa, 
Maine to Va.; latter along Great Lakes to Minn. H. montdna, 2/--4’ 
high. Table Rock, N. C. 38. Helianthemum. Pet. 5, fugacious. 
Fls. sol. or racemed, showy. Ev., low shrubs, or suffrutescent, 6/—4° 
high. About 100 spec., both worlds. Fils, yellow: H. vulgére, BRITISH 
Rocx-Rosz. Sta. sensitive. Fig. 2438. Eur. H. canadénse, fis. di- 
morphous; earlier ones large, sol.; later small or apet., clustered. 
Can. to Gulf. H. corymbdswm, fis. dimorphous ; earlier large, sol., or 
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few in a cluster; later as in last. N. J. to Gulf. H. carolinidnum, 
fis. large, sol., homomorphous. N. C. to Fla. and W. _H. scopdrium, 
Cal. H. brasitiénse, 6’ high, Brazil. H. glomerdtum, Mex. H. eras- 
sifolium, Barbary. H. formdsum, 4° high, Portugal. H. canariénse, 
Canaries. Fils. red: H. rhoddnthum, Spain. Fils white: H. eréctum, 
S. Eur. B. Boll 5-10-celled: 4, Cistus, True Rock Rosz. Pet. 5, 
fugacious: fis. large, rose-like, white, pink, red, purple, rarely yellow. 
Ey. shrubs, 1°-4° high. About 40 spec., Old World. C. créticus, fis. 
purple, Crete; C. ladanifera, fils. white, Portuga:; shrubs 4° high, 
yielding the gum Ldbdanum. C. sericeus, fis. red, Spain. 

Ord. 148. Resedacez.—F's. usually 8; irreg. ; racemed or spiked. 
Calyx 4-8-partite. Pet. 4-8, rarely 2 or 0; open in ast. Sta. 3-40. 
Ova. sometimes stipitate; carpels 2-6, coherent, rarely distinct; - 
rarely 1-2-ovuled. Disk rarely 0. Boll indehisc. or gaping at top; 
rarely a berry or follicle. Perisperm 0. Herbs, Shrubs, juice watery. 
Lvs. simple; entire or cut. Stip. minute, gland-like. 6 gen., 60 spec., 
both worlds. 1. Ochradénus. Low ev. shrubs; fis. yellow, spicate, 
peduncle becoming spiny. Berry 8-sided. Arabia, N. Af., Spain, 
Canaries. 2. Reséda. Fils. 4-6-merous, small, greenish, racemed, 
spiked. Boll bladdery, 3-6-horned, o-seeded; dehisc. apical. 26 
spec., Old World. R. odordta; pet. 6; fils. fragrant. Ev. shrub, N. 
Af., Egypt; © in more northern climates. R. Lutéola, DyEr’s 
WELD. ©, 2° high; pet. 4}; fls. yellowish, scentless. Plant yields a 
fine yellow dye, and the paint called Dutch Pink. Fig. 122. Eur. 

Ord. 149. Moringaceze.—Fls. 8, irreg., yellow, in panicled 
racemes. Calyx 5-partite; disk lining its base. Pet 5, on calyx; 
linear, 2 posterior longest. Sta. 8-10, on disk; fila. connivent into a 
split tube; united above the middle, free above and below; anth. 1- 
celled. Ova. stipitate, 1-celled, with 3 parietal placentsz. Sty. simple, 
thick, tubular, truncate. Ov. oo, 2-seriate. Boll silique-like, 3-many- 
angled, torulose (swollen at intervals); sds. 1-seriate, separated by 
spongy septa. 8-gonous, angles sometimes winged; chalaza corky. 
Perisperm 0. Emb. straight; cotyledons plano-convex, fleshy ; plu- 
mule many-leaved. Lvs. alt., 2-3-imparipinnate; Ifts. very caducous. 
Stip. decid. Only gen. Moringa. Small Trees, pungent, aromatic. 
Sds. yielding the valuable Ben-oil, which never grows rancid. N. Af., 
trop. Asia, Madagascar. 38 spec.: M. dptera, M. pterigospérma, M. 
polygona. 

Ord. 150. Capparidacee.—Fls. 8, rarely G 9; rarely irreg. ; 
infl. various. Sep. 4-8, free or connate. Pet. usually 4, rarely 0, 
very rarely 2-8; sessile or clawed; inserted on the torus, which is 
short or long, or discoid; various. Sta. usually 6, rarely 4-8, often 
multiples of 6-8; inserted at base or top of torus; fila. free or connate 
at base; anth. 2-celled. Ova. usually stipitate, 1- or spuriously 2-8- 
celled. Sty. 1, rarely 3, usually short or 0; stig. usually orbic. Ov. 
ow, rarely sol, Boll'siliquose, 2-valved ; rarely berry or drupe. Peri- 

sperm usually 0. Emb. curved; cotyledons rarely flat. Lys. alt., 

rarely opp. ; petioled; simple or digitate. Stip. 0, or small, setaceous 

or spinescent. Herbs, ev. Shrubs, Trees, juice watery, pungent; 

chiefly tropical; both worlds. 28 gen., 800 spec. 2 Tribes: Tribe 1. 

14 gen., 18 spec , both worlds. Berry or drupe. Shrubs or trees. 1. 

Crataéva. Pet. 4. Sta. 8-20. Fis. white. Ova. stipitate; berry, 

pulpy. Both worlds, 6 spec. C. Tapia, GARLIC PxEar; berry yel- 

‘ 
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low, as large as a pear, garlic-scented. Brazil. C. excélsa, tree 4° in 
diam., wood valuable. Madagascar. C. Nurvdla, berries edible, acid. 
Tree, sacred; planted in graveyards. Society Isles, Malabar. 2. 
Capparis, Caper. Pet. 4. Sta. o. Fis. white, showy. Ova. stipi- 
tate. Berry pungent, peppery; unripe berries and fl.-buds pickled in 
vinegar. Shrubs 4e-'19° high; stip. spiny. 120 spec., both worlds. 
C. spindsa, Common C.; bramble-like, on walls. Fig. 177. Mediter- 
ranean States; the ‘ Hyssop that springeth out of the wall;’’ stems 
used in sprinkling the Passover blood on Hebrew door-posts; also be- 
lieved to be the “reed”? that held the sponge dipped in vinegar and 
offered in derision to Christ. C. jamaicénsis, 12° high; W. Ind., S. 
Fla. C. acumindta, HZ. Ind. 8. Morisénia. Pet. 4. Sta. o. Fils. 
white. Ova. stipitate. Berry succulent. 4 spec., trees, W. Ind., 8. 
Am. Tribe 2. Boll 1-celled, usually siliquose. Herbs or small 
shrubs. 9 gen., 104 spec., both worlds. 1. Gynandropsis. Pet. 4. 
Sta. 6, on the long stipe of the ova. ; below the ova., far above the pet. 
Fis. white. 10spec., @), both worlds. G. pentaphglla. Lfts. 5. Stem 
simple, 2°-8° high. Trop., both worlds; reaching through Gulf States 
to N. C.and Ga. 2. Cledme. Pet. 4. Sta. 6. Ova. stipitate. Fls. 
pink, purple, yellow, white; racemed. 70 spec., Am., Egypt, Arabia. 

. C. pingens, SPIDER FLowEr, pet. long-clawed. 2°-4° high. 
fts. 7-9. 5S. Am.; wild in 8S. U. S. Sev. elegant spec., Nebraska 

to Cal. 3. Isémeris, monotypic. Pet. 4. Sta. 6. Ova. stipitate. 
Fis. yellow; no claws. I. arborea, shrub; ill-scented. Cal. 4. 
Polanisia. Sep. 4. Pet. 4, clawed; sta. 8-32. Ova. sessile. Fis. 
racemed, yellow, red, pink, often showy. ©, low; lvs. digitate. 14 
spec., warm regions, Asia, Am., Af. P. gravéolens, fis. small, yellow. 
Conn. to Ky., W. to Colorado, New Mex. 

Ord. 151. Crucifere.—Fls. 8, racemed, rarely sol.; white, yellow, 
purple; rarely blue, pink. Sep. 4. Pet. 4, usually equal, arranged 
crosswise; rarely 0, Sta. 6, tetradynamous; rarely 2-4-2; anth. 
rarely 1-celled. Carpels 2, connate, rarely 8-4. Ov. o-few-sol. 
Sty. simple; stig. 2, or united in 1. Silique or silicula, dehise. or not. 
Sds. mucilaginous, campytetropous. Emb. oily; curved, rarely 
straight. Perisperm usually 0. Lvs. simple (rarely compound), alt., 
rarely opp.; entire or cut; usually exstip. Herbs, rarely Shrubs, juice 
watery, pungent. Generally distributed, both worlds; most abundant 
in cold and temperate regions, especially in Eur. 172 gen., 1200 spec. 
10 Tribes; types given: 

Tribe 1. Silique long, 1-celled, indehiscent; or lomentaceous and 
dehisce. 9 gen., 26 spec., Eur., Asia, Af. 1. Raphanus. 6 spec., 
Eur., Asia. R. sativus, RapisH. Fils. violet or white. © @. 
Egypt; probably a cultivated form of R. Raphanistrum, WILD K., 
fis. yellow; Levant. R. cauddtus, silique 1° long, edible when un- 
ripe. Ind. Tribe 2. Silique transversely 2-jointed; short or long; 
always upright or nearly so. 11 gen., 40 spec.; Old World; 1 Am. 
1. Cakile. Silique 2-l-seeded, fleshy. Fils. lilac. Fleshy seaside 
herbs, ©. C. maritima, Sta-Rocxet, Gt. Brit. C. americana, N. 
Atlantic States, U. S., and Great Lakes. 2, Crambe. 16 spec., Old 
World. C. maritima, Ska Kaz, 9]; fis. white, honey-scented; lvs. 
fleshy, gray, glaucous, edible. Coasts, Gt. Brit. C. ¢atdrica, rt. large, 
edible, called Tartar Bread. Sandy plains, Hungary. Tribe 8. Silicle 
(rarely silique) indehise.; no joint: often bony; 1- rarely 2-4-celled; 
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cells 1- rarely 2-seeded. Pedicels drooping in fr. 29 gen., 91 spec. ; 
1 Am. 1. Banias. Low herbs. Fils. yellow, racemed; silique 4- 
sided, bony, often muricate; 2-celled, 4-seeded. 4 spec., Medit. 
States. B. orientdlis, Emb., Fig. 191, D. 2. Thysanocarpus. ©, 
low; fis. white or violet. Silicle orbic. or ovate; margin often winged. 
8 spec., N. W. Am. T. éegans, wings of silicle perforated. 3. 
Clypéola, similar to last, but wing of silicle dentate. Fs. white or 
yellow. 8 spec., S. Eur., temp. Asia. 4. Isatis. Silicle winged. 
©, @), I}, fis. yellow, panicled. 80 spec., Medit. States, W. Asia. I. 
tinctéria, DyER’s WoaD; @, 1°-4° high; lvs. yield a blue dye, used 
by the ancient Britons for staining their bodies. Emb., Fig. 191, A. 

Tribe 4. Silicle dehisc. Valves keeled, pouch-like, compressed at 
right angles to plane of the usually very narrow replum. Cotylédons 
accumbent, straight. 14 gen., 80 spec., both worlds. 1. Ibéris, 
CANDYTUFT. 2 outer pet. larger; fis. in flat corymbs, white, pink, 
lilac, often fragrant. Walves of silicle winged at top. 20 spec., ©, I; 
low; often ev. Eur, N. Af, E. Asia. 2. Megacarpaéa. Sta. 
sometimes 10-16. Silicle very large, valves orbic. ls. purple. = 
herbs; 3 spec.; deserts, Cent. Asia. 8. Cremdlobus. Valves o 
silicle orbic., winged at back; fls. yellow. Herbs, undershrubs. 5 
spec.; Peru, Chili. Tribe 5. Silicle of Tribe 4; but cotylédons usu- 
ally incumb. 22 gen., 140 spec., both worlds. 1. Lepidium. Sta. 
6-4-2. Pet. sometimes 0. Silicle scale-shaped, often winged at top. 
Fis. small, white. ©, 91; 80 spec., both worlds. L. sativum, Gar- 
DEN CREss,@), Eur. L.ruderdle. Pct.0. ©. Eur.; wildin U.S. 
L, virginicum, Peprercrass. Sta. usually 2, ©, 1°-2° high, U.S. 
2. Capsélla. Fis. white. Silicle heart-shaped; ‘valves boat-like. 6 
spec., ©, Old World. C. Bursa-pastoris, SHEPHERD’s PURSE (so 
called from the silicle’s likeness to an old form of purse); branching, 
1° high. Silicle, Fig. 200,C. Eur.; but it has emigrated with its 
fellow-countrymen to all parts of the world. The remaining Tribes 
have the silicle or silique dehisc. ; valves plane or concave, parallel to 
plane of replum. 

Tribe 6. Cotylédons incumbent, conduplicate. 12 gen., 120 spec., 
both worlds. 1. Sinapis. © @. Silique linear or oblong, beaked ; 
sds. yield a fine oil. Fls. yellow. Cosmopolitan. S. arvénsis, CHAR- 
Lock; silique knotty. Eur.; wildin U.S. S. dlba, Mustarp; sds. 
pale; S. nigra, Bhack M.; sds. black. Eur. Near to, and by Ben- 
tham and Hooker included in 2. Brassica. ©, @). Fils. silique and 
sds. of S. B. campéstris, sds. yield Colza oil. Old World; original 
of all the varieties of Turnip. B. olerdcea, WILD CaBBaGE. Sea- 
cliffs, Eur.; original of all the varieties of cultivated Cabbage, Cazli- 
flower, Bréccoli, Brussels-sprouts, Kale, Kohl-rabi. Emb., Fig. 191, 
C. Tribe 7. Cotylédons incumbent. Sds. 2-seriate. 18 gen., 44 
spec., both worlds. 1. Caméfina, monotypic. Silicle pear-shaped, 
large, a-seeded. C. sativa, GoLD-o¥-PLEASURE, ©, 2° high; fis. yel- 
low, racemed. Sts. yield a flax-like fibre; sds. a good oil. Hur., W. 
Asia; introduced in U.S. 2 Subularia agudtzca, AWLWoRT, mono- 
typic. Silicle globular, or ovoid; fis. small, white; lvs. subulate. 
Stemless aquatic; sds. ripened under water. Shallow water, arctic 
and cold regions, Asia, Eur., N. E. Am. 3. Tetrapoma barbaref dlia, 

monotypic. Silicle 4-valved; placentas 4; sds. 4-seriate ; replums in- 

complete ; fls. yellow. @. Siberia; introduced, U. 8. Tribe 8. 
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Silique long, narrow, often 4-6-sided. Sds. often I-seriate. Coty- 
lédons incumbent. 14 gen., 195 spec. 1. Erysimum. Fis. yellow or 
white. ©, @, OD. 100 spec., Asia, Hur, N, Am. E. cheiranthoides, 
Treacu-Mustarp ; fis. yellow; Eur. Fig. 162. E. arkansénum, 
@ QL, fis. large, yellow, showy. Ohio to Ill, S. 2. Sisymbrium. 

Is. yellow, white. ©,@, 2]. 80 spec., both worlds; weeds, except 
S. Allidria, SaucE-aLoneE, used as salad; fls. white, Eur; and S. Mil- 
lefolium, ev. shrub, 18’ high, fls. yellow, Canaries. 8. Malcélmia. 
©, @,; fis. pink-purple, white. 20spec.,S. Eur, 4, Hésperis, Rocket, 
©: @), QI, fils. purple, lilac, white, yellow. 20 spec., Hur, Asia. 

Tribe 9. Silicle (rarely silique) large; sds. 2-seriate. Cotylédons 
accumbent. 18 gen., 840 spec., both worlds. 1. Cochlearia. Silicle 
round, replum broad; fils. white. 9]; 25 spec., Old World. C. Ar- 
mordcia, HoRSERADISH; rhiz. pungent; stem tall, infl. profuse. Eur. 
C. officindle, Scurvy Grass. Silicle ribbed; lvs. cordate. Low, 
small, used as salad. Eur. 2. Draba. Silicle flat, oval, oblong, or 
linear, often twisted; fls. white or yellow. 80 spec., both worlds. 3. 
Erophila. 5spec., Eur., Asia. E. vérna, WHITLOW Grass. © @), 
fis. white; lvs. rad.; scapes 1/-3/ high, fils. racemed; silicle oval. 
Fig. 200, B. Eur. 4, Alyssum. Silicle oval, flat, 24-seeded. Fs. 
yellow, white. 90 spec.,Old World. A. maritimum, Swuret A. Fis. 
white, honey-scented. Eur. A. saxdtile, ev. shrub, 1° high; fis. yel-. 
low. Hairs, Fig. 106, 6. Candia. 5. Vesicaria. Silicle orbicular, 
usually inflated. Fils. yellow. 20 spec., both worlds. V. Shériii, 
low herb, Mid. Ky. V. Lescwrii, similar, but silicle flat, Mid. Tenn. 
V. gracilis, Tex. V. crética, ev., Crete. 6. Lunaria. Silicle large, 
round, flat; replum persistent, satiny, showy. Fls. purple, white, large. 
2 spec., S. Eur.; L. biénnis, @, 4° high; L. rediviva, O|, 3° high. 
Tribe 10. Silique narrow, usually long; sds. often 1-seriate. Coty- 
lédons accumbent. 23 gen., 335 spec., both worlds. 1. Anastatica 
Hierochintica, Rosz or JERICHO, Mary’s FLowzER; monotypic. ©, 
low, branching ; fls. small, white, spicate. Silicle short, with 2 ear-like 
projections at top, 2-seeded. Plant hygroscopic; after fruiting, the 
branches curl inward, forming a dry ball enclosing the silicles. Easily 
loosened from the sands in which it grows, the plant is blown hither 
and thither, often into the sea. When moistened, the branches un- 
furl, the silicles open, and the sds. fall, or often sprout on the old 
Ree Deserts, Syria, Algeria. 2 Dentaria (Cardamine). Silique 
road, stalk flattened; fls. showy, pple, white, yellow; rts. dentate; 

, 1°-2° high. 10 spec., Eur., N. Am. D. lacinidta, lvs. laciniate, 
. Eng. to Ky., S. to Gulf. 8. Cardamine. -Silique linear, flattened ; 

fils. white, purple. 9], @, ©, 12/-18/ high; lvs. often pinnate. 50 
spec., chiefly Eur. C. rhomboidea, U.'8. C. praténsis, Cuckoo- 
FLOWER, Lapy’s Smock, Eur. 4. Arabis, WaLL Cruss; near 38, 
but lvs. seldom divided; fis. usually white. 180 spec., both worlds. 
5. Barbaréa, WINTER Cress; silique linear, often 4-sided; fis. yel- 
low. 6 spec., Eur. 6, Nasturtium, Cress; silique linear, or silicle 
globular; fis. yellow or white. Lvs. pinnate or pinnatifid. © @), m4 
usually low, spreading. Aquatic or marsh plants. 20 spec., bot 
worlds. N. officindle, WatTER C.; creeping; fils. white. Eur. N. 
palistre, erect, 1°-8° high, fis. yellow, U.S. 7. Cheiranthus, Wa.t- 
FLOWER. Q| or ev. shrubs; fis. yellow, crimson, brown-yellow, 
white, showy. Medit. States, Canaries. 12 spec. C, Cheiri, S. Eur. 
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Emb., Fig. 191, B; ov., Fig. 181, D; silique, Fig. 200, A. 8. Mat- 
thiola, Stock, GirorLEE, GILLYFLOWER. Similar to 7 (which is 
ae by same names), but sds. winged. 30 spec., Medit. States, Gt, 

rit. 
Ord. 152. Fumariaceze.—Fls. 8, rarely sol. Sep. 2, scale-like. 

Pet. 4, arranged cross-wise, freé or connate; 2 outer larger, usually 
equal, often spurred or saccate at base; 2 inner smaller, rarely spurred 
at base; coherent by their tips and enclosing the stamens and pistil. 
Sta. 6, diadelphous in equal sets ; anth. of inner sta. 1-celled, of 2 outer 
sta. 2-celled ; sta. rarely 4, free. Boll siliquose, 2-valved or lomenta- 
ceous ; or vesicular; or an akaine. Sds. sometimes strophiolate. Lvs. 
much dissected or decompound ; alt., exstip. Herbs, often from bulbs 
or tubers; rarely Shrubs; stem brittle, rarely sarmentose; juice 
watery. Lovely Order. 7 gen., 142 spec. N. hemisphere; few at 
Cape G. H. 1. Fumaria, Fumitory. 1 pet. swollen or spurred. 
Boll globular, 1-seeded, indehisc. ls. small, tubular, clustered or 
spicate, pink, white. Weak climbers. Old World. 40 spec. F. 
officinalis, © low; fis. pink. Eur. Wild in U. 8S. 2. Corydalis. 
Near 1, but boll] siliquose; fls. of various colors, racemed. 70 spec’, 
both worlds, © @), ot, °-8° high, climbing, straggling. C. aurea, 
@®, low, fis. yellow; Can. to Gulf. C. glauca, @, 4° high, fis. varie- 
gated. Can. to N.C. C. claviculdta, fls. white-yellow, ©, 8° high; 
Gt. Brit. 3. Ceratocapnos (Corydalis, B. and H.). All the pet. 
‘spurred. Beaked akaine, or lanceolate boll. Scrambling, shrubby. 
Syria, Algeria. 4. Dicéntra. 2 pet. spurred or gibbous. F's. 
racemed. Boll siliquose. |, usually stemless. Sev. spec., both 
worlds. D. cuculldria, Dutcuman’s BrexcuEs. 2 pet. long- 
spurred. Lvs. from scaly bulb; scape 6’-10 high, fls. white. Can. 
to N. C., Tenn. D. canadénsis, SQUIRREL-CoRN ; stemless; tubers 
small, yellow; 2 pet. short-spurred; fils. purple, fragrant, small. 
Scape 6/-8’ high. Can. to Ky. D. eximia, 2 pet. gibbous; fils. rose; 
scape 8/-12/ high. N. Y. to N. C. D. spectdbdilis, BLEEDING 
Heart; fis. deep rose, large; |, stem leafy, 8° high. N. China. 
5. Adlimia cirrhésa, ALLEGHENY FRINGE; only spec. Pet. connate 
into a cordate calyptra enclosing the stamens and ova. Fs. small, 
pale lilac, in large drooping panicles. Boll siliquose. Lvs. decom- 
pound, fringe-like. @), climbing 8°-15° by the stalks of the lfts. 

Ord. 153, Papaveraceez.—Fls. 8, reg., sol., cymose or panicled, 
often nodding. Pet. fugacious; usually 4, arranged cross-wise ; rarely 
3-6-8-12; rarely 0. Sep. caducous ; 2, rarcly 3; free, rarely connate. 
Sta. free, usually o, rarely 4-6. Carpels usually connate into a 1- 
celled ova.; placentas 2 or more, parietal. Sty. usually short or 0. 
Stig. = placentas; persistent ; free or connate. Boll, often siliquose ; 
carpels rarely distinct. Sds. usually 0; often strophiolate. Lys. alt , 
simple, variously cut or lobed Herds, rarely Shrubs; juice milky or 

watery, narcotic or acrid; colored. 17 gen., 50 spec., both worlds, 

chiefly Eur. 38 Tribes: ; 

Tribe 1. 8 gen., 6 Spec, Am. 1. Eschschéltzia (pronounced 

Eskélzia; see Lesson XXXV.). Pet. 4; sep. connate into a pointed 

calyptra; torus top-shaped. Sty. 0; stig. 4-6, unequal; placentas 2. 

Q, bushy, branching ; juice colorless ; Ivs. glaucous ; fls. large, yel- 

low or white. Boll long, slender. 4 spec., Cal. 2. Dendromecon 

rigidum, TREE Poppy, monotypic. Pet. 4; sep. 2; sty. 0; stig. 2. 
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Boll long. Fis. yellow. Low ev. shrub; lvs. glaucous. Santa Cruz 
Island, off Cal. coast. 8. Hunnemannia fumaricf dlia, monotypic. 
Pet. 4; sep. 2; sty. 0; stig. 4. Fl. yellow. Boll 10-ribbed. I, 
2°-3° high. Mex. Tribe 2. 11 gen., 47 spec., both worlds. 1, 
Chelidonium mdjus, C&LANDINE (miscalled Greater C.; see Ficaria) ; 
monotypic. Sep. 2; pet. 4; sty. nearly 0; stig. 2-lobed. Boll linear. 
Juice orange, poisonous. Fis. small, umbelled. Lvs. glaucous. ©), 

, OL; 1°-4° high. Eur.; introduced U. 5S. Ova., Fig. 181, C; 
vessels, Fig. 221. 2. Glaicium, Hornep Poppy. Pet. 4; sep. 2; 
sty. 0; stig. 2-lobed. Boll 67-10’ long, curved. Lvs. glaucous. Fs. 
yellow, red, purple. 5 species, © @), 1°-2° high. 8. Hur., Asia, G. 
liteum (fldvum), fils. yellow, @), 2°. Eur.; introduced U. 8S. 38. 
Bocconia. Pet. 0; sep. 2, colored; sty. 0; stig. 2-lobed. Fils. small, 
in large, showy panicles. Boll few-seeded. Juice red. Foliage 
elegant. 3 spec. B. corddta, |, stem 5°-8° high; fils. pink or cream- 
white. China. B. frutéscens, ev. shrub, 6° high; fis. pale yellow. 
W.Ind. B. integrifolia, ev. shrub, 4° high; fis. white. Mex. 4. 
Sanguinaria canadénsis, BLoop-Root, Puccoon; monotypic. Pet. 
8-12; sty. short; stig. 2-lobed. Boll oblong. Juice red. |; -rhiz. 
prostrate ; lf. and large white fl. sol. U.S. 5. Styléphorum. Pet. 
4; sep. 2, hairy; sty. columnar; stig. 2-4-lobed. Boll bristly, 2-4- 
valved, dehisc. to base. |, low; st. naked, few-1-leaved and few-1- 
flowered at top. 4 spec., 2 Am., 2 Asia. S. diphgyllum, fis. large, 
yellow. Penn., W. 6. Argemodne, Prickty Poppy. Pet. 4-8; 
sep. 2-8, bristly ; sty. nearly 0; stig. 8-6. Boll oblong, prickly, 3-6- 
valved, dehise. at top. Lvs. often spotted with white. © @), prickly; 
juice yellow. 6 spec., Am. A. mewicdna, fis. yellow, rarely white. 
Trop. Am. Common. % Papaver, Poppy. Pet. 4-6; sep. 2-3; 
stig. 4-20, connate, radiate, sessile on a disk formed by the styles on 
the top of the ova. Boll short, dehisc. apical by 4-20 pores or chinks 
beneath the persistent stig. Herbs; juice milky, fis. sol., showy. ©, 
Ql. Many spec. and varieties; Old World. P. somniferum, OP1UM 
RB. oF fl. white or purple; boll yields Opium; P. Rhoéas, Corn P., 
©, fl. bright crimson; Eur. Boll, Fig. 197, E. Tribe 3. Sep. 3; 
pet. 6. 38 gen., 5 spec., Pacif. States, N. Am. 1. Romnéya, mono- 
typic. 9]; fis. large, white. Cal. 2 Platystigma (Meconélla). 
Sta. few. Boll 3-4-celled. ©. Dwarf, fils. small, yellow. 3 spec., 
N.. W. Am. 3, Platystémon califérnicus, monotypic. ©, spread- 
ing, hairy; fls. white or yellow. Cal. Var. smooth (P. ochroledcus, 
leiocarpus), Siberia. 

Ord. 154. Sarraceniacez.—Fls. 8, reg., large, nodding. Pet. 5, 
rarely 0. Sep. 4-5, persistent. Sta. oo, distinct. Sty. term., short, 
dilated or lobed or divided at top. Ova. 8-5-celled, o-seeded. Boll 
8-5-celled, 3-5-valved, oo-seeded; sds. small. Lf. with petiole trans- 
formed to a pitcher with a longitudinal wing; the small blade making 
its lid; insectivorous. Stemless 9| Herbs; lvs. radical, rosulate ; 
scape naked or with few bracts; fis. sol. or racemed. Bogs, N. and 8. 
Am. 8 gen., 8 spec. 1. Heliamphora niians, only spec. Pet. 0. 
Sep. 4-5, petaluid; pink or white, racemed. Boll 3-valved; stig. 
slightly 3-lobed. Pitchers rather short, stout; mouth open, tipped 
with the small lid. Mts., Guiana, Venezuela. 2. Darlingtonia cali- 
férnica, only spec. Pet. 5, pale purple. Sep. 5, larger,.straw-color. 
Stig. 5-lobed; boll 5-valved. Pitchers 12/-18/ long, slender, twisted ; 
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top vaulted, and saccate above the contracted mouth; lid 2-eared. 
Scape 2°-4° high; fl. sol. Mts., Cal. 8. Sarracénia. Pet. 5, in- 
curved. Sep. 5. Sty. dilated at top into a 5-rayed parasol, each ray 
ending in a minute stigma. Fl. sol. Boll 5-valved. 6 spec., N. 
Am. A. Lf. trumpet-shaped, erect. a. Fl. yellow. SS. varioldris, 
Spotrep TRuMPET-LEar. Lf. 6/-18’ high; wing broad, spotted ; lid 
concave. Scape shorter; fl. 2’ wide. N. C. to Fla., W. S. flava, 
Yettow T. Lf. large, 2°-8° high; wing narrow, lid erect, yellow. 
Scape 2° high; fl. 47-5’ wide. Same habitat as first. 6. Fl. purple. 
S. Drummondi. Lf. 2°-8° high; wing narrow; summit and erect lid 
white, variegated. Scape longer than lvs.; fl. 8’ wide. S. rubra, 
Rep T. Lf. 10/-18’ high; wing narrow, lid erect; fl. red-purple. 
Ga. to Miss. B. Lf. pitcher-shaped, ascending; fl. purple: S. psit- 
tacina, Parrot Pircuer. Lf. 2/-4’ long, slender ; wing broad, varie- 
gated; lid beaked. Scape 1° high. Fla. to La. S. purpurea, SIDE- 
SADDLE, Huntsman’s Our. Lf. 4/-6’ long, inflated; wing broad; 
mouth contracted; lid large, erect. Scape 1° high. Fig. 114. Can. 
to Gulf. 

Crowfoot Alliance.— st. usually imb. Sta. oo, very rarely defi- 
nite. Carpels free or immersed in the torus, very rarely connate. 
Micropyle usually inferior. Emb. usually minute in fleshy perisperm ; 
rarely large, perisperm 0 (Nelumbium, Calycanthacez). 2 Sections: 
1. Sepals or petals 2-3-sev.-seriate ; sometimes 0: 155. Nymphzacez. 
156. Lardizabalacez. 157. Berberidacee. 158. Menispermacez. 
159. Anonacez. 160. Myristicacez. 161. Monimiacee. 162. Mag- 
noliacez. 163. Calycanthacez. 2. Sepals usually 5, or fewer. Petals 
2-seriate: 164. Dilleniacez. 165. Ranunculacez. 

Ord. 155. Nymphzacez.—Fls. 8, reg., large; peduncle long, 1- 
flowered. Pet. usually many or ; distinct, rarely connate at base. 
Sta. o, rarely 6. Carpels o or few, distinct or coherent when ripe. 
Sds. with perisperm and vitéllus; or both 0. Lys. simple, alt. or 
opp.; petiole long, blade usually large. Aquatic Herbs; rhiz. sub- 
terranean, fleshy, often tuberous ; acaulescent, except in Cabombacez. 
Petioles and peduncles with many air-tubes. Both worlds. 8 gen., 
about 65 spec. 3 Sub-Orders: 

Sub-Ord. 1. Nelumbiacee. Lotus FLowErs.—Acaulescent. 
Lvs. and fls. emerged. Sep. 4 or more, petaloid; pet. and sta. 0; all 
hypog. at base of torus. Sta. with connective produced. Ova. be- 
tween 10 and 20; 1-seeded, distinct, distant, sunk in pits on the top 
of the large obconic torus. Sty. short; stig. peltate, hollowed, like 
the lvs. Nuts acorn-like. Emb. large, plumule foliaceous. Peri- 
sperm and vitéllus 0. Fr. the large torus with its sunken nuts. Rhiz. 
and sds. edible. Lvs. orbicular, large, centrally peltate, hollowed into 
bowls as they grow and emerge; blade velvety within; stomata only 
ut centre, and set like a jewel; veins large, radiate. One gen., 2 spec. : 
Nelumbium litewm, YELLow Lotus, YONQUAPENE (Yonkapane, 
Yonkapin ; the common §. and aboriginal name). Fils. yellow, 8’-11/ 

wide. Connective hooked, linear. Lvs. 1°-2° wide. Lakes, pools, 

N. C., Tenn., S. to Fla. and Tex. Isolated: below Philadelphia ; 

near Lyme, Conn.; Sodus Bay, N. Y.; Miss. River, Wis. N. 

speciosum, SacrED Lotus. Connective clavate; fis. usually deep 

rose-colored; large, but smaller than in N. litewm. Caspian Sea; 

Persia; India; China; Japan; Malaysia; Australia. No longer in 
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Egypt, but abundant there 2500 years ago and sacred to Isis; .one of 
the two great types (Papyrus the other) of ancient Egyptian architec- 
ture and ornament. Whole plant still sacred in Ind. ; the spiral fibres 
of the petioles are used as wick for the sacred lamps. See Lesson XII., 
Fig. 79. Sev. var. with white and blue fis. Introduced in private 
and public gardens, Eur., U. S.; fine specimens in Union Square, 
New York. 

Sub-Ord. 2. Nympheaceze. WateEr-Lities.—Acaulescent. Lys. 
and fis. floating, rarely emerged. Carpels 8-30, whorled, coherent, en- 
veloped by the torus; stigmas connate, radiate, as in Papaver. Fr. a 
large berry, o-seeded; rind hard, bursting irregularly ; rarely sepa- 
rating into distinct carpels. 5 gen., 80 spec. 1. Victoria régia (mono- 
typic), Mais peL Acua, WaTer-Maizz. Lvs. and fis. floating. Sep. 
4, ae without; pet. oo (several hundred), passing into the o sta. ; 
and all epigynous. Fl. 12/-18’ wide; outer pet. white, inner rose. 
Berry large, spiny. Sds. edible. Petiole spiny; blade 6°-12° wide, 
with boss-like eminences; orbicular; apparently centrally peltate, but 
slit at base to petiole; deep purple beneath; margin upturned as a 
rim. Slow waters,S. Am. 2 Euryale féror, monotypic. Close to 
Victéria, but more spiny; fl. much smaller, purple; pet. 20-30; If.- 
blade 1°-4° wide, rim 0. E. Ind. Sds. arillate, edible. 8. Nymph- 
aéa. Sep. 4, hypog., green without. Pet. oo, oo-seriate, passing 
inte the o epigynous sta. Berry ripened under water. Sds. arillate. 
20 spec., still or slow waters, both worlds. N. odordta, lvs and fis. 
floating. Lvs. orbic., cordate-cleft to petiole at base, 9’ wide. Fi. 
white, fragrant, 5’ wide, opening only at morning. Common, U. 8. 
Var. with pink and red fis. N. dléa, similar, fils. large, white, sleep- 
ing under water at night. Eur., Asia. N. duberdsa, rhiz. with self- 
detaching tubers. Fls. white, 5/-9’ wide; lf. 10’-15’ wide. Great 
Lakes; W. and S. N. Létus, lvs. and fils. emerged. Fl. white, large; 
sleeping under water at night. Lys. serrate. Egypt. Var. in 
Guinea; Asia. N.ccerdlea, fils. blue, large; Egypt, Ind.; sev. var. 
N. bldnda, night-blooming, 8. Am., W. Ind. N. gigantéa, fl. very 
large, blue, Moreton Bay, Australia. 4, Barclaya. Sep. 5, distinct, 
hypog. Pet. 5, epig., connate into a tube at base; sta. oo, epipet. 
Fl. red. Berry bristly. 2 spec., E. Ind. 5. Nuphar, YELLow 
Water-Lity. Sep. 5-6 or more, large, yellow; pet. 10-18, minute, 
stamen-like or 0; sta. short, 0; all hypog. Ova. on top of torus. 
Berry ripening under water. Lwvs. large, cordate or sagittate, floating 
oremerged. 38-4 spec., Am., Eur., Asia. N. lutea, BRANDY-BOTTLES. 
Sep. 5; fis. yellow, brandy-scented. 2/ wide. Eur., Asia; nat. below 
Phila. N. ddvena, Bonnets, SpattEeRDocK. Sepals 6. Fils. large, 
globular, yellow. Sd., Fig. 7, E. Can. to Gulf. N. sagittefdlia, fl. 
smaller; pet.0. N.C., Tenn. to Gulf. N. polysépalum, fis. very large, 
yellow; W. U.S. 
Sub-Ord. 8. Cabombacee. WatEr-SHIELDs.—Caulescent. 

Stems slender, leafy, floating. Lvs. elliptic, centrally peltate. Lvs. 
and fis. floating. Ova. free, whorled, stigmatiferous at top (Cabémba) 
or throughout their length (Hydropéltis). Ripe carpels indehise. 2 
gen.,3spec. 1, Hydropéltis purpurea (Brasénia peltéta), monotypic. 
Sep. 3-4. Pet. 3-4. Sta. 12-18; fis. small, purple. Ova. 4-18, 2- 
ovuled. Ripe carpels 2-1-seeded. Lvs. 2/-8/ wide. Stem coated 
with mucilage. Ova., Fig. 179, G. Ponds, slow streams, Can. to 
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Gulf; sPuget Sound; Japan; E. Ind.; Australia. 2, Cabomba. 
Sep. 3. Pet. 8. Sta. 6. Ova. 2-4. Ripe carpels 1-3-seeded. Sub- 
merged lvs. opp., dissected; floating lvs. alt., entire. Fils. small, in 
axils of floating lvs. 2 or 8 spec., Am. C. carolinidna, fls. white, 
en yellow at base. Lvs. small. Ponds, still waters, N. C., Tenn., 

. to Gulf. 
Ord. 156. Lardizabalacex.—Fls. , ¢' 2, or f' 8 QP, in sol. or 

fascicled racemes, 6-merous; pet. sometimes 0; brown, purple, or 
green. Ova. 3, or 6-9; distinct, sessile, 1-celled. Ov. o, rarely few. 
Ripe carpels baccate, indehisc. or rarely dehisc.; often edible; sds. 
buried in the pulp. Lvs. alt., compound, exstip. Ev. twining or 
rarely erect Shrubs. 7 gen., 18 spec., both worlds. 1. Stauntdnia. 
OQ. Pet. 0. 2 spec., S. sinénsis, China; S. hexaphglla, Japan. 
2. Decaisnea insignis, monotypic; ¢' 8 Q; pet. 0; follicles filled 
with edible pulp. Erect shrub. Himalayas. 38. Parvatia Bruno- 
niana, monotypic; g' 9; pet. 6. High-climbing. Khasia Mts. 4. 
Holboéllia. .P; pet. 6, minute. Scandent. 2spec. Ind. H. lati- 
folia, berries edible. 5. Akébia. ©. High-climbing; fs. fragrant. 
4 spec., Japan, China. 6. Boquila érifolidta, BOQUIL-BLANCO ; mono- 
typic. § 9. Small, trailing; fis. white, sol. or two or four, axil. ; 
berries edible. Chili. 7% Lardizabala. 6! 9; g' racemed, Q sol. 
High-climbing, ornamental ; berries edible. 2 spec., Chili. L. diter- 
nata, best known. 

Ord. 157. Berberidacez.—F ls. 8; reg., rarely achlamyd. Infl. 
various. Sep. 3-4-9, distinct. Pet. = or double the sep. Sta. = or 
double the pet. Stig. peltate or 2-lobed; rarely unilateral.  Carpel 
sol. (3 in Berberiddpsis), 1-celled, o-ovuled. Berry or boll. Lvs. 
compound, or 1-foliolate or palmilobed. Herbs or Shrubs ; juice watery. 
Both worlds. 12 gen., 128 spec. Types given: 1. Podophyllum, 
May-AppLe. Pet. 6-9. Berry fleshy, large. Lvs. large, pinnate- 
lobed and peltate. 9]; rhiz. creeping ; st. annual, 2-leaved; fl. large, 
nodding, axil. between the lvs. 2 spec., one in Himalayas; the other, 
P. peltatum, common in U.S. Berry yellow, edible; fi. white. 2. 
Jeffersonia. Sep. 4, large, petaloid; pet. 8, narrow. Lifts. 2, on a 
long petiole from a 9| rhiz. Scape with 1 large white f. Pyxidium, 
half dehisc. (fls. rarely in 3's or 5’s). 2 spec.; 1 in Asia (Mantchuria) ; 
the other, J. diphgllea, U. S., common. 8. Diphylléia eymésa, UM- 
BRELLA-LEAF; monotypic; fis. 6-merous, small, cymose; rhiz. 9]; 
lf. rad., long-petioled, peltate ; fl.-stem 2-leaved; cyme term. Berries 
small, blue. U.S., Japan. 4. Caulophyllum thalictroides, Conosy, 
PapproosE Roor; monotypic. Fls. 6-merous. Stig. unilateral. Ova. 
thin, early burst by the two growing sds., and perishing. Sds. fleshy, 
blue, drupe-like; funiculus stalk-like. Rhiz. O91; rad. If. small, 3- 
ternate; st. ©, naked, terminated by a large 3-ternate If. and a panicle 
of small green fils. Can. to Car., Tenn. 5. Ledéntice. Sep. 6, petaloid ; 
pet. 6, smaller. Boll bladdery-inflated, indehise. Fils. small, yellow, 
racemed. Lvs. variously cut. Rhiz. 9]. 8-4 spec., Eur., Asia. L. 
Leontopétalum, Lion’s Lear, Lion’s Turnip. Lys. large, long- 
petioled. Rt. tuberous, saponaceous. S. and E. Eur., Asia. 6. 
Nandina doméstica, monotypic. Fils. 6-merous, in term. panicles. 

Berries red, globose. Lvs. .8-ternate. Ev. shrub, 6° high. China, 

Japan. 7. Bérberis, BARBERRY. Sep. 6-9, colored. Pet. 6, bi- 

glandular at base. Stig. peltate. Fils. yellow, racemed. Berries bright 



156 ANGIOSPERME. 

red, sometimes purple, white. Lvs. 1-foliolate or pina often 
changed to spines. Shrubs, 6/-15° high; ev. or decid. 106 spec. ; 
those called Mahénia (lvs. pinnate) very showy. Many fine spec., 
temp. Eur., Asia, Am. B. vulgaris, common B.; decid., 8° high. 
Ova., Fig. 5, 8. Eur. B. canadénsis, decid., near last, but rac. 
fewer-flowered ; pet. notched. Decid., 19°-38° high. Va., S. and W. 
Not in Canada. B. Darwinii, ev., 6° high, berries purple. Chiloe. 
B. dealbdta, ev., 8° high, Mex. B. ruscifolia, ev., 5° high, Buenos 
Ayres. B. Aguifolium, lvs. paripinnate, spiny-toothed ; berries pur- 
ple. 6’ high in New Mex., Colorado; 2°-6° high in Oregon. B. 
Freméntii, 5°-15° high; lvs. paripinnate, spiny-toothed ; berries dark 
blue. N. Tex., New Mex., Utah. 8. Berberidopsis cordllina, mono- 
typic, anomalous. Ova. with 3 parietal placentas; ov. almost orthot. 
Fls. long-stalked, crimson, in large pend. racemes; perianth globose; 
parts 9-15, colored; passing from bracts into sep. and pet. Lyvs. 
1-foliolate, spiny-toothed. Ev. climbing shrub, very showy. Chili. 

Ord. 158. Menispermaceez.—f' 9 or §' 8 Q. Fis. small, rarely 
sol. Sep 6-4-2-10. Pet. 6-5-4-3, usually distinct; sometimes 0 in 

fl. Sta. == petals, rarely oo; distinct or monadelph. Carpels usu- 
ally 8, l-ovuled. Drupe 1-seeded; often showy; sds. curved. Lvs. 
alt., exstip.; usually palminerved; ent. or palmilobed or peltate; 
rarely compound. Climbing, handsome, slender Shrubs or Herbs ; bit- 
ter, narcotic, often poisonous. Trop., subtrop., both worlds; none in 
Eur. 81 gen., 8300 spec. 4 Tribes Types given: Tribel. 9 gen., 
51 spec., both worlds. 1. Hyperbaéna, ev.; fis. panicled. 3-4 spec., 
trop. Am., Mex. Tribe 2. 4 gen., 24 spec., both worlds. 1. Cis- 
sampelos, ¢ 9, ev.; 18 spec., both worlds; fis. panicled; drupes 
often scarlet. C. Paréira, VELVET-Lea¥. Lvs. velvety; drupes 
scarlet, hairy; rt. the Paréira brdva of pharmacy. W. Ind., Cent. 
Am., E. Ind. 2. Stephania, ¢ 9. Fils. umbelled or panicled. Lvs. 
usually peltate. 3 or 4 spec., ev.; trop. Asia, E. Ind., Af., Australia. 
Tribe 3. 8 gen., 26 spec., both worlds. 1. Menispérmum, Moon- 
SEED. o Q. Sep. 4-8. Pet. 6-8, small. Fls. white, panicled. 
Drupes small, black, compressed. Lvs. cordate, ent., or palmatilobed 
or angled. 2 spec.; 1 in Asia; the other, M. canadénse, decid., 8°- 
12° high. Can. to Car., W. to the Miss. 2. Cécculus. © 9, 

. _Fls. 6-merous, small, white, racemed; racemes com- 
pound. Shrubs, usually ev., usually climbing, showy. 10 spec., 
Asia, Af., Am. C. carolinus, decid., twining, 10°-15°. Drupes red. 
Lys. cordate or 8-angled. 8. Ill. to Fla. and W. Tribe 4 10 gen., 
20 spec., both worlds. 1, Jateorhiza. Near Cécculus. Ev. climbers. 

_J. palmdta, lvs. large, deeply palmatilobed ; rt. tuberous, the Columbo 
of pharmacy. 10° high, Mozambique; not from Columbo, as once 
supposed. 2. Anamirta Cécculus, monotypic; fis. in pend. panicles. 
Lae, climbing 20°. Sds. poisonous, used to adulterate porter. E. 
nd. 
Ord. 159. Anonacez.— ist. valv. or imb. Fils. 8, rarely di- 

clinous; purple, brown, or yellow, sol. or fascicled. Sep. usually 3, 
rarely 2; distinct or connate. Pet. 6, 2-seriate, 3 outer larger; rarely 
4 or 8; rarely connate; fis. usually sol. Sta. o, many-seriate on a 
thick torus; anth usually hidden by the overlapping top of the con- 
nective ; rarely def., exposed. Fs. often fragrant. Carpels oo, rarely 
def. or sol.; distinct, rarely coherent; sessile on top of torus. Style 
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short or 0. Stig. thick, various. Ov. 1-2-0. Ripe carpels sessile or 
stipitate, distinct or united into a o-celled fr. (Anéna), or 1-celled fr. 
(Monodora) ; fr. various. Perisperm ruminate, copious. Lvs. alt., 
distichous, simple, entire, penninerved, exstip. Trees, Shrubs, some- 
times climbing; generally ev. and aromatic, with bitter, peppery, or 
acrid juice. Chiefly trop., both worlds. About 40 gen., 400 spec. 5 
Tribes: Tribe 1.. 7 gen., 42 spec., both worlds. 1. Bocagea. Fr. of 
1-3 carpels, baccate, 3-seeded ; sds. arillate. Ev. trees, shrubs, 7 or 8 
spec., Brazil. Tribe 2. 5 gen., 120 spec., both worlds. 1. Xylopia, 
BITTERWOOD. Carpels 2-15, baccate, 1-2-seeded ; on a globular torus. 
Berries spicy or peppery, used as condiments. Wood intensely bitter. 
30 spec., W. Ind., 8. Am., W. Af., Malaysia; most numerous in Am. 
2. Anona, CusTARD APPLE. Carpels oo, fused into a o-celled fleshy 
fr. Ev. shrubs, trees, aromatic, spicy. 50 spec., trop. Am., Asia, Af. 
A. reticuldta, BuLLock’s Heart; A. muricdta, Sour Sop, Fig. 80; 
W. Ind. ; A. squamésa, Sweet Sop, Malaysia; A. Cherimélia, CHERI- 
MOYER, Peru. All small ev. trees, with fine fr. Tribe 3. 9 gen., 
42 spec., both worlds. 1. Mitréphora, ev. trees, often tall. Trop. 
Asia, E. Ind. 2. Monodora. FI. large, sol., fragrant; fr. large, 
melon-like, pulpy. 8 spec., ev. shrubs, trees. W. and E. Ind., trop. 
Af. M. Myristica, CaLaBasH Nutmsa. Sds. used as nutmegs. 
Tree 30° high in Jamaica; probably brought by negroes from W. Af., 
where it is 50°-60° high. Tribe 4. 11 gen., 60 spec., both worlds. 
1. Asimina (Anona, Linneus), N. Am. Custarp APPLE, miscalled 
Papaw. Pet. 6. Carpels 2-15, 1-celled, few-sev.-ovuled, fleshy in fr. 
Sds. arillate. Shrubs, small trees; 7 or 8 spec.; U.S., Mex., Cent. 
Am., Cuba; ev. in trop., decid. in U. 8. A. (Anéna) triloba, fis. 
brown-purple; fr. large, yellow, banana-form, few-seeded, edible. 
15°-80° high, N. Y. to Tl., S. to Gulf. Sd., Fig. 193, B. A. parvi- 
flora, fl. and fr. smaller. 2°-5° high. N.C. to Fla, W. A. grandi- 
flora, A. pygmeaéa, fis. yellow, fr. small; low shrubs, Fla., Ga. 2. 
Unona. Pet. 6-3. Carpels long, distinct, sev.-seeded, lomentaceous. 
Ev. shrubs, sometimes climbing. 18 spec.; 12 trop. Af.; 6 trop. 
Asia. Tribe 5. 8 gen., 104 spec., both worlds. 1. Uvaria. Carpels 
oo, distinct, cylindric, sometimes grape-like. Fls. often very fragrant, 
fr. edible. Ev. climbers. 35 spec., W. Af. to Philippines. 2. Guat- 
teria. Carpels distinct. Ev., handsome trees, shrubs; 50 spec., trop. 
Am., Asia. G. virgdta, LANCEWooD, wood light, used by coach- 
builders. Jamaica. 

Ord. 160. Myristicacee.—/Mst. valvy. Fis. apet., go 9; in 
racemes, hds. glomerules, panicles; small, white or yellow. Sep. 3- 
2-4-fid; fila. monadelph. into a compact column, cylindric or tur- 
binate, or dilated into a disk. ©: Carpel sol. (rarely 2, one sterile), 
free, 1-celled, l-ovuled. Boll fleshy, 2-valved. Sd. with laciniate 
fleshy ari]. Perisperm ruminate, copious. Ev. lofty Trees, Shrubs, 
aromatic; juice turning red in air. Lvs. alt., nearly distichous, simple, 

entire, penninerved, coriaceous, exstip. Malaysia,.trop. Am., Pacific 

Islands, Madagascar. Only gen. Myristica. Sd. the Nutmeg, its aril 

the Mace of commerce. Numerous spec. M. moschdta ( fragrans), 

fine tree; fr. peach-like, but dehisc., yields the finest nutmegs. Fig. 

196. Malaysia. M. (Virola) sebifera, 60° high. Antilles, Guiana. 

M. fatua, M. Otoda, M. bicuiba, M. officindlis, 5. Am. M. (Pyrrhésa) 

tingens, Amboyna. 

14 
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Ord.161, Monimiaceze.—_ist. imb. Fis. P, 7 9, 3% 8 @, rarely . 
8; usually yellow; sol., or in racemes, cymes, panicles. Pet. 0.. 
Perianth a torus-cupule, spreading, or fig-like, or rarely capsular, usu- 
ally accrescent, on which 4-58-00 sepals are inserted (and imb.). Sta. 
usually o (rarely few), lining the wall of the cupule in the <j, its 
throat only in the 2. Carpels usually oo, rarely few; 1-celled, dis- 
tinct, superficial or sunk in the cupule. Fr. drupe, or akaine, often 
with plumose persistent style. Fr. often edible. ‘Lvs. simple, opp. or 
whorled, rarely alt.; often pellucid-punctate, glabrous, silky, cottony, 
or scaly; exstip. Ev. Trees, Shrubs, aromatic. - 22 gen., 180 spec., 
chiefly in 8S. hemisphere. 2 Tribes. Types only given: 

Tribe 1, Ov. erect, rarely pend. A. Perianth spreading. Akaines. 
1. Laurélia. Fis. g 9, racemed. 2 spec. L. ‘sempervirens, tall 
tree; sds. called Plume Nutmegs. Chili. L. néva-zeldndice, 100°-150° 
high, 7° in diam., with buttresses 15° thick. New Z. 2. Athero- 
spérma moschata, monotypic. Fils. gj 8 Q,sol. Gigantic tree, New 
Holl. B. Perianth fig-like. Drupe with nut free. 8. Sipartina (Ci- 
trosma). Fils. (8 9-9, rarely . Cymes. Shrubs, small trees. 
60 spec., S. Am., widely distributed. Tribe 2. Ov. pend. A. Peri- 
anth spreading. Drupes. 1. Boldoa (Petmus) frdégrans, monotypic. 
Chili. 2 Mollinédia. Fils. % 9, £. Cymes, racemes, panicles. 
Trees, shrubs; 30 spec.; 3 or 4 in Australia, rest from Brazil to Mex. 
B. Perianth fig-like. 3. Kibara. Fis. £P, rarely § Q. Cymose. 
Trees, 10 spec., trop. Asia, Malaysia, Australia. 4. Ambora (Tam- 
bourissa). Fils. £P, adventitious; racemed or sol. Trees, 14 spec. ; 
and 5. Monimia. Fils. £. Racemed, panicled. Trees, shrubs, 3 spec. ; 
Mauritius, Madagascar, Cape Comorin, Mascarene Islands. 

Ord. 162. Magnoliacee.— ist. imb. Fls. PP, J 8 Q-f' 2, 
8, usually large, sol., lily-like; rarely racemed, fascicled; rarely 
achlamyd. Sep. 3, or 6, or 2-4, usually petaloid; free. Pet. 6-0, at 
base of the long torus (gonophore) ; 1-2-co-seriate. Sta. o, sev.-seri- 
ate, above the petals, on the gonophore; anth. adnate, extrorse or in- 
trorse; dehisc. various. Ova. always 1-celled; 0 or few; oo-seriate, 
occupying the upper part of the gonophore (which thus becomes a 
gynophore), or whorled at its top; distinct, rarely coherent. Style 
continuous with ova., stigmatiferous within and near the top. Ov. 2 
(rarely more), pend.; or 1, erect. Fr. various. Carpels free or co- 
herent; follicular, or baccate, or samaroid, or woody and pyxidial 
(breaking transversely) at base. Emb. minute. Lvs. alt., simple, 
entire, rarely lobed or dentate; coriaceous; exstip.; or stipules mem- 
branous, caduc., convolute, often connate into a sheath in vernation. 
Trees, Shrubs, often ev. and aromatic. 11 gen., 72 spec., N. and S. 
Am., Asia, and Islands, Australia. None in Af. or Eur. 4 Tribes: 

Tribe 1. Fis. .f, sol., small, ax., usually scented. Sep. and pet. 
9-12-15, 3-o-seriate; passing gradually from small outer to larger 
petaloid inner. (: Sta. o, or 5-15; fila. short, thick; distinct or 
united in a globular mass; anth.-cells short, rounded. 9: Carpels 0 ; 
in a head on the gynophore (Kadstra), or on a cone-like gynophore, 
which elongates into a spike in fr. (Schizandra). Carpels 2-3-ovuled, 
becoming berries, indehisc. Lvs. ent. or dentate, often pellucid- 
punctate; sub-coriaceous; exstip. Climbing shrubs, usually ev.; 
trop. and E. Asia; one spec. N. Am. 2 gen.: 1. Kadsira, ev. ; fis. 
white or red; berries distinct, in a hd. 7 spec., trop. Asia, Japan. 2. 
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Schizandra (including the Asiatic ev. Sphzrostéma). Fis. red, yel- 
low, white. Sds. reniform ; berries distinct, distant, on the long gyno- 
hore. 6 spec., 5 in trop. Asia; 1, S. coccinea, decid., high-climbing 
s. crimson, berries red, 8. C. to Fla. and La. - 
Tribe 2. Magnolias. Fls. 8, usually large, fragrant. Sep. and 

pet. colored alike. Sep. 3, often petal-like (or 0). Pet. 69-12. Car- 
pels imb., many-seriate on the gynophore and with it ripening into a 
cone-like fruit. Lf.-bud covered by pointed caducous calyptriform 
sheaths, each sheath formed by 2 connate stipules; each sheath, in 
succession, covering the entire If.-bud and releasing only its proper If., 
which is conduplicate (reclinate also in Liriodéndron) and applied to 
the sheathed If.-bud above it. 5 gen., handsome trees, aromatic ; wood 
valuable. 1. Liriodéndron Twlipifera, Tutie Treg. Monotypic. 
.Fls. large, yellow. Sep. 3, reflexed; pet. 6, tulip-like. Anth. ex- 
trorse. Samaras 1-2-seeded, in a cone 2’-3/ long. Lys. large, truncate, 
slightly 4-lobed, decid. Magnificent columnar tree, 100°-150° high, 
°-9° in diam., solvent only near top. Can. to Gulf; finest in States 

bordering on the Lower Ohio and Miss. Rivers, especially Ky. and 
Tenn. 2. Michélia. Near Magnolia (which see), but follicles several- 
seeded, loosely arranged in the cone; fis. ax. Luvs. entire, large. Ev. 
trees, usually lofty; wood very valuable. 12 spec., Ind., Eastern 
Archipel. M. Champdca, CHAMPaAK ; fls. large, rich orange, very fra- 
grant; sacred to Vishnu. Ind. 3.Mangliétia. Nearer Magnolia, with 
fis. term., showy; but follicles several-seeded. Lvs. ent., large. Fine 
ev. trees, very fragrant and valuable. 5 spec., 3 in Asia; 1, M. in- 
signis, fls. pink-white, both Asia and Java; and 1, M. glauca, fis. 
yellow,-Java. 

4, Magnolia. FI. terminal, with a latent If.-bud beside it, and both 
sheathed in a common sheath, as the above-described If. and If.-bud; 
but with this difference: the fi. has, besides this common sheath, its 
own proper sheath, leathery, caducous, spatha-like, dehise. by 1 suture 
only, or indehisc. and rupturing irregularly as the fl. unfolds (M. 
grandiflora). The fl.-sheath in the Asiatic species opens normally, 
and often develops a If. midway (M. Campbélti, M. conspicua). The 
lf.-bud, still sheathed beside the fl., remains latent until the fr. ripens 
or until the following spring; then it adjusts itself almost completely 
on the apex, like a terminal bud, thus lengthening the crooked branch 
and repeating the story. Follicles fleshy, persist., 2-seeded, dehise. ; 
cone oblong, usually rose-colored; showy. Sds. with fleshy testa, red 
or brown; suspended outside the cell by extensile cobwebby funicular 
threads. Luvs. large, long, ent.; usually crowded, as if whorled around 
the large fl. at the end of the flowering branches. Splendid trees, 
rarely shrubs; 14 spec., N. Am., Asia, China, Japan. 

A. N. Am. a. Decid. Cones 3/-4/-5/ long, usually rose-colored, with 
scarlet sds. Fils. white, except in 2 spec. M. Fraseri (auriculdta), 40°- 
45° high; fl. 6” wide, fragrant. Lys. 8/-12/ long. Va., Ky., 8. to 

Fla. M. macrophylla, 20°-35° high; fl. 8’-12/ wide, fragrant. Lvs. 
18’-3° long. Ky., Tenn., 8. to Gulf. M. corddta, 40°-50° high; fi. 

4/-6’ wide, yellow. Lvs. long-petioled, 4/-6/ long. Ga., Car. M. 

umbrélla, 30°-35° high; fl. 77-8” wide; cone 4/-6/ long, very showy. 

Lys. 1°-2° long. N. Y. to 0., 8. to Gulf. M. acumindta, CUCUMBER 

Treg, 60°-80° high; 5° in diam. ; fl. 8’-5’ wide, bluish or yellowish. 

Cone 3’ long, cucumber-like. Lvs. dark green, 6’-9” long. N. ¥i; 
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W.; and S. to Gulf States. 6. Ev. Fls. white, fragrant. M. glaica, 
Sweet Bay; 8°-20° high; fl. 2/38’ wide; pet. 9. Cone 1/-1}/ long, 
red-brown. Lys. 3/-5/ long, dark green. Fig. 183. Mass. to La. 
M. grandiflora, majestic columnar tree, 60°-120° high, 2°-8° in diam., 
hd. conical ; fl. 67-10’ wide, white, fragrant. Sep.0. Pet. 9, 3-seriate, 
middle series much larger than the similar inner and outer; blooming 
in spring and all summer. Cone 3/-4/ long, red-brown. Lvs. 8/-127 
long, dark green, coriaceous, shining above, often ferruginous beneath. 
N.C., Tenn., to Gulf. Many fine var. in Eur. gardens. B. Asiatic. 
a. Ev. Fls. fragrant: M. fuscdta, fls. brown-purple, small, sweet; 
M. anoneef dlia, fls. red; M. pumila, fils. white, are shrubs 5°-15° high, 
China. M. Kobus, 20° high, fis. white, Japan. 6. Decid.: M. con- 
spicua, YU-LAN (Chinese, meaning Lily Tree); fls. large, white or 
rose-tinted, before lvs. in spring. 40°-50° high; China. M. pur- 
ptrea, fis. large, purple, fragrant, 10°-25° high; Japan. M. Camp- 
bélli, fls. large, crimson, before lvs. in spring. Splendid tree, 150° high. 
Sikkim. 

5. Talatma. Sep. 8. Pet. 6-0, 2-co-seriate. Carpels 2-ovuled, 
fused in a cone, but becoming pyxidial and falling, leaving the pre- 
hensile sds. Otherwise like Magndlia. Fls. large, fragrant. Hand- 
some ev. trees, shrubs; 14 spec.; 4 trop. Am, rest in trop. Asia, 
Japan; T. (Aromadéndron) élegans, Java. 

Tribe 3. Fis. 8,0 9,.¢' 8 Q. Carpels whorled, or 1-seriate, or 
sol. Lvs. exstip. 2 gen. 1. Hlicium, Star-Anise. Fis. 8. Sep. 
8-6. Pet. 9-0, 8-oo-seriate, yellow or purple, sol. Carpels o, 1- 
seriate, whorled, 1-ovuled, compressed follicular, dehisc., star-like in 
fr. Ev. anise-scented shrubs or small trees. 5 spec., N. Am., E. Asia. 
I. floridénum, pet. 20-30, fl. purple, 17 wide; 6°-10° high. Fla. to 
La. I. parviflorum, pet. 6-12, fl. smaller, yellow. Shrub. 8. Ga., E. 
Fla. Others in Asia, Japan. 2. Drimys (including Tasmannia of 
Australia, which has sol. carpel). Fils. 8,9 8 9,o 9. Sep. 2-3. 
Pet. 6-0, 2- o-seriate, small, green, yellow, rosy, or white. Carpels 
baceate, oo, whorled, or few, or sol.; 1-c-seeded. Trees, shrubs, 
aromatic, often with taste of black pepper. 5 spec., 1S. Am., 2 Aus- 
tralia, 1 New Zealand, 1 Borneo. D. Winteri, WinTER’s Bark; 
tree; Chili to Magellan. 

Tribe 4. Achlamyd. Fis. 8, gj) 8 9-9 8. Carpels whorled. 
2 gen. 1. Trochodéndron aralicides, monotypic. Fils. 8. Sta. o. 
Ova. 5-8, sev.-ovuled. Lvs. whorled, persistent 3 years. Carpels 
baceate, connate. Ey. tree, Japan. 2 Euptélea. o' 8 Q-j' 9, 
fls. before lvs. Carpels free. 2 spec., decid. trees; fls. appearing | 
before lvs. 1 Japan, 1 Assain. 

Ord, 1638. Calycanthacez.—Fls. 8, reg., sol., term., or ax., ap- 
pearing with or before the lvs. in spring. Pet. 0. Sep. oo, distinct, 
oo-seriate, imb. on an urceolate torus-cupule; alike enn) or 
outer bract-like, inner petaloid (Chimondnthus). Sta. oo, 4-merous 
(Calycénthus), or 10, 5-merous (Chimonanthus); on a fleshy ring 
lining the cupule-throat; outer fertile, inner sterile; distinct or co- 
herent at base; fila. short, anth. extrorse. Carpels oo, 1-2-ovuled. Sty. 
and stig. term. Fr. fig-like, of oo akaines included in the accrescent 
torus-cupule. Perisperm 0. Emb. with foliaceous convolute cotyl. 
Lvs. simple, ent., petiolate, exstip. Decid. Shrubs, usually aromatic. 
2 gen., 5spec. 1,Calycanthus. Fils. usually term. on leafy branches ; 
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blooming all spring and summer. C. fléridus, SwEET SuRuB, CaRo- 
Lina ALtspice. Pubescent. 5°-8° high; fs. brown-purple, 1/-14/ 
wide, strawberry-scented. Fr. 2’ long. Lys. oblong or ovate, 2/-3/ 
long. Fig. 176. Banks of streams, Va. to Miss. River, S. to Gulf. 
C. levigdtus, similar, but smoother; fi. 2’ wide, scentless. Same 
habitat; reaching to Penn. C. glazeus, similar, but smooth; fl. 2/ 
wide; lvs. 4’-7/ long. Mts., Tenn., N. C., Ga. (Two last perhaps 
var. of first.) . occidentdlis, similar to last, but lvs. cordate; fis. 
brick-red, 8’ wide, scentless. Cal. 2. Chimonanthus frdgrans, JAPAN 
ALLSPICE; monotypic. Sta. 10; 5 fertile. Petaloid sepals waxy, 
pale yellow; in one var. the inner chocolate-colored, in another mot- 
tled with red. Lvs. rough; branches long, half scandent. Fls. 1/ 
wide, very sweet-scented ; sessile in the ax. of fallen lvs., and appear- 
Bs in winter, long before the lvs. Japan. Hardy in U.S., 8. of 

enn. 
Ord. 164. Dilleniaceez.—Fls. 8 or f' 8 Q, rarely gf) 9; racemed 

or panicled; rarely sol., usually yellow. Sep. 5, rarely fewer or co; 
persist., often accrescent and covering the fr. Pet. 5, rarely fewer or 
oo; decid. Sta. oo, rarely def.; usually distinct, rarely mon— poly- 
adelph. ; anth. introrse or extrorse, often separated and overtopped by 
the connective ; dehisc. vert. or by an apical pore. Ova. sev., distinct 
or coherent, sometimes sol.; styles terminal or sub-dorsal; stigmas 
simple or sub-capitate. Ov. 2 or sev., 2-seriate; ascending; rarely 
sol., erect. Carpels dehise. or indehise. Fr. crustaceous or baccate. 
Sds. sol. or few, arillate except in Dillénia. Emb. minute. Lvs. alt., 
rarely opp. (Hibbértia), entire or dentate, rarely pinnatifid or trifid ; 
usually very rough. Stip. 0 or adnate to petiole and caduc. Shrubs, 
often climbing, or Trees; rarely O| Herbs. Juice astringent. 17 gen., 
180 spec., chiefly in S. hemisphere. 3 Tribes, differences in sta. 

Tribe 1. 6 gen., 92spec., both worlds. 1. Cross6soma, monotypic. 
Only spec. with sep. connate into a cup at base. Small shrub, fis. 
white. Cal. 2, Hibbértia. Ev. heath-like shrubs, 3°-6° high; often 
climbing ; fis. yellow, showy, ill-scented. 70 spec., Mascarenes, Aus- 
tralia. Tribe 2. 5 gen., 34 spec., all in Asia but 1. Wormia, lofty ev. 
trees, 9 spec., of which 1] is in Australia, 1 in Mascarenes, the rest in 
trop. Asia. 2. Dillénia, lofty trees, ev. or decid. ; fis. showy, yellow 
or white. 9 spec., trop. Asia. D. specidsa, ev., fis. white, 9’ wide. 
D. pentagyna, decid., fis. yellow, 1’ wide; lvs. 2° long; 4°-5° long on 
young trees. Tribe 3. 6 gen.,60 spec. 1. Tetracera, 24 spec., climb- 
ing shrubs, rarely trees, both worlds. 2. Delima sarmentdsa, mono- 
typic, ev. climber, fis. yellow, Ceylon. 8. Doliocarpus, fils. white or 
yellow, boll or berry red; 18 spec.; 4. Davilla, fis. yellow; 14 spec.; 
are shrubs, often climbing; trop. Am. 

Ord. 165. Ranunculacee.—Fls. 8, rarely § 9 (Clématis, Thalic- 
trum). Sep. 8, usually 5; or 8-0; free; rarely herbaceous and per- 
sist., usually petaloid; imb. rarely valv. Pet. = sep. or more, hypog., 
distinct, various, often 0. Sta. usually o, oo-seriate, hyvpog.; fila. 
filiform, distinct ; anth. term., 2-celled ; cells adnate, extrorse or lateral. 
Carpels few or 0, rarely sol. (Actaéa), distinct, rarely coherent 

(Nigélla) ; sty. simple; stig. on its inner surface at top, or sessile; ov. 
various. Akaines, pointed or feathered ; or follicles, which are rarely 
united into a boll (Nigélla); or a berry, o-seeded (Actaéa). Sds. 

erect, pend. or horizontal. Emb. minute. Perisperm horny (fleshy 
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in Peénia). Lvs. radical or alt., rarely opp. (Clématis), simple or 
compound, petiole often dilated or amplexicaul; rarely with stipule- 
like appendages. Juice acrid, watery. Herbs, rarely Shrubs or 
shrubby climbers. 5 Tribes: 

Tribe 1. Sep. 5, imb., unequal, leafy, persist. Pet. 5, large. Sta. 
oo, usually changed to pet. in cultivation. Ova. 2-5, o-ovuled; girt 
below with a fleshy disk. Stig. sessile. Follicles leathery, oc-seeded. 
Lvs. large, pinnatisect or decompound. Only gen. Pzdnia, Pzony. 
Herbs; rhiz. |, fusiform; one spec. ashrub. 4 spec., N. hemisphere. 
P. Moutdn, Tree P. Shrub 8°-4° high. Carpels 5, encircled by the 
disk. Fs. 6’ wide, white or rose, fragrant. China. P. albiflora, Ol, 
3° high; stem with sev. fls. white or rose, fragrant; N. Asia. P. 
officinalis, Common P. QI, stems 1-flowered, fl. very large, red, white, 
rose Eur. P. Brownii, |, is. brown-purple, Nevada. Tribe2, Fils. 
reg. or irreg. Sep.imb., petaloid. Pet. small; or irreg., spurred; or 0. 
Carpelssev.-ovuled. Follicle, berry, boll. 17 gen., 183spec., both worlds. 
1, Xanthorrhiza apiifdlia, YELLOW-ROOT; monotypic. Sep. 5, decid. 
Pet. 5, small, 2-lobed, clawed. Sta. 5-10. Carpels 5-10, 2-3-ovuled. 
Follicles usually 1-seed. Fs. small, dark purple, panicled; appearing 
with lvs.; often % 8 2. Lys. long-petioled ; Ifts. 5, 2’-8” long, den- 
tate. Low shrub; juice yellow, bitter. River-banks, N.-Y. to Guif 
States. 2, Cimicifuga, BuecBane. Sep. 4-5, decid. Pet. small, 1-8, 
clawed, or 0. Sta. oo, white. Follicles 1-8. Lvs. decompound. 
Fis. white; racemes 1°-3° long. 9, 8 spec., Eur., Asia, N. Am. C. 
cordif dlia, 8°-5° high, racemes panicled. Mts., N. C.. C. americana, 
°_6° high; racemes long-panicled. Mts., Penn. to Tenn., N.C. C. 

racemosa, 6°-8° high, racemes in a plume-like panicle. Can. to Ga. 
3. Actaéa, BANEBERRY. Near Cimicifuga, but carpel 1, becoming a 
berry ; raceme small. 2 spec. A. dlba, 2° high, raceme oblong, ber- 
ries white. Can. to Ga. <A. spicdta, raceme short, berries red. 2° 
high, Can. to Penn. W. to Rocky Mts. 4. Aconitum, Monxs- 
HOOD, ACONITE. Sep. 5, unequal; posterior large, hooded, covering 
2 of the petals; the other petals being minute or 0. Carpels 3-5; 
follicles oo-seeded. Lvs. palmilobed or -sect. Fils. blue, purple, yel- 
low, white,-racemed, panicled. Herbs; 9 rhiz. 18 spec., N. hemi- 
sphere. Showy, but poisonous. A. Napéllus, 4° high, fils. blue; Eur., 
Asia. A. Lyeéctonum, WoLFsBANE; 8° high, fls. purple. Styria. 
Sd., Fig. 9,2. A. reclindtwm, trailing, stems 4°-8° long, fis. white. 
Va., mts., S. A. wncindtum, slender, erect, but weak; 2° high, fis. 
large, purple. N. Y.to Ga., mts. 5. Delphinium, Larkspur. Sep. 
5, unequal; posterior spurred. Pet. 2-4, small; 2 upper spurred, cu- 
clllate, included in sepal-spur; 2 lower often 0. Follicles 1-5, o- 
seeded. Lvs. palmatilobed or dissected. 91, ©; fis. showy, racemed. 
40 spec., N. hemisphere. Am. OL: D. azdreun, 1°-2°- high; D. 
tricéme, 8° high; D. exaltdtum, 4°-5° high; all fls. blue. Widely 
spread, U.S. D. cardindle, 2° high, fis. scarlet, Cal. Foreign: D. 
grandiflorum, D. sinénse, D. sibiricum, 2° high; D. eldtum, 6° high, 
are Bex Larxspur; iis. blue, petals with yellow hairs on inner sur- 
face, simulating a bee: 9], Asia. D. Staphisdgria, SravESACRE. @: 
2° high, fis. azure. §. Kur. D. Consdlida, fis. blue; D. Ajdcis, tls 
pink; ©, 1°-2° high. Eur. D. pinnatifidum, Asia; hairs, Fig. 106, 
1. 6. Aquilégia, CotumBing. Sep. 5, reg., decid. Pet. 5, equal, 
like a horn or hood, spurred; attached by margin of limb. Follicles 
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5, oo-seeded. Fls. showy, blue, yellow, scarlet, particolored, sol. or 
panicle. Q), erect, branched; lvs. very decompound. 6 spec., rocks, 

. hemisphere. Am., spur straight: A. cerilea, 2° high, fis. 3’ long, 
sep. blue, pet. white, spur, 2’ long; Rocky Mts. A. canadénsis, 18/ 
high, fis. 2” long, scarlet and orange; Can. to Gulf. A. Skinneri, 
similar, 2° high, fis. 8’ long; Mex. Foreign, spur hooked or curved: 
A. vulgaris, 1°-8° high, fls. large, blue. Hur. Fig. 154; follicle, 
petal, Fig. 9. A. glandulésa, A. sibirica, fis. deep blue, pet. tipped 
with white. 2° high. N. Asia. 7. Nigélla, FenneL-FLrower. Sep. 
5, reg., decid. Pet. 5, clawed; blade small, 2-fid. Fils. white, blue, 
yellow. Follicles 3-10, o-seeded, more or less coherent; sds. spicy. 
Lvs. finely pinnatisect. ©, @), rarely D1; 1°-2° high. 10 spec., 
Medit. States, W. Asia. N, sativa, ©, fis. yellow. 8S. Eur., Levant, 
Egypt. Called Toute-épice, Quatre-épices, Nutmeg-Flower ; the Fitches 
of Isaiah. N. Damascéna, ©), fis. pale blue, veiled by a large pinnati- 
sect involucral lf. Common names (which the cynic may term syno- 
nymes) Love-in-a-mist, Ragged-Lady, Devil-in-the-bush. Levant. 8. 
Anemonopsis macrophylia, monotypic. Sep. 9. Pet. 10. Fis. like 
Anemone. Follicles 8-5. Lvs. like Actaéa. Erect herb, handsome; 
Japan. 9. Isopyrum. Sep. 5-6, reg., decid. Pet. 6, very slfort or 0. 
Fis. sol. or panicled, white. Follicles 2-3-6-20, 2-3-0 -seeded. Lvs. 
decompound. |, slender, low; 7 spec., N. hemisphere. I. biterndtwm, 
pet. 0; sep. 5. Ohio, Ky., W. I. thalictroides, 8. Eur. Sev. in 
Asia. 10. Coptis, Gotp-TurEap. Sep. 5-6, decid. Pet. 5-6, small, 
yellow. Carpels o, stipitate, distinct. Follicles o-seeded. Fis. 
(sep.) white. Scape naked, 1-3-flowered. Lvs. 1-2-ternate, rad. 
Rhiz. 9], thread-like, yellow, bitter. 6 spec., N. Eur., N. Asia, N. 
Am. C. trifolidta, bogs, Can. to Va., W. to Oregon; N. Eur. 11. 
Eranthis. Sep. 5-8, reg., decid. Pet. small. Follicles o, stipitate, 
co-seeded. Low; rhiz. 9], tuberous. Lvs. palmatisect, rad.; 1 
cauline, involucral below the sol. yellow fl. 2 spec. E. hyemdlis, 
WINTER ACONITE, Sep. 6-8; blooming at close of winter. Cent, and 
S. Eur. E. sibivica, sep. 5. E. Siberia. 12. Helléborus, H&LLEBORE. 
Sep. 5, reg., sometimes sub-herbaceous, usually persist Pet. small. 
Follicles oo, oo-seeded, distinct or coherent at base. Erect; rhiz. 9]. 
Lys. rad., large, palmatisect or -lobed, or digitate; cauline lvs. few, 
involucriform. Fs. (sep.) large, white, green, yellow, or livid; sol. 
or panicled. Poisonous. 11 spec., Hur., W. Asia. H. niger, BLack 
H.; rhiz. dark ; fl.-stalk 1-2-flowered, fls. white-or pink ; blooming in 
winter, and called Christmas Rose. Greece, Asia Minor. H. foétidus, 
Bear’s-root. Fis. green, sep. pink-edged; panicled. W. Eur. H. 
viridis, Green H., fls. yellowish-green, few. Eur. Nat. in N. At- 
lantic States, U.S. 13. Trollius, GLopz Flower. Sep. 5-o, reg., 
decid. Pet. 5-8, small. Follicles o, o-seeded. Erect; rhiz. 9. 
Lvs. palmatilobed or -sect. Fis. sol. or few, large, usually globular ; 
yellow or lilac. 9 spec., Eur., Asia, N. Am. T. europaéus, Kur., fis. 
yellow. T. asidticus, Asia; fis. dark orange; both globular. T. 
ldxus, sep. pale-greenish-yellow, spreading, not showy. Swamps, 
N. H. to Del., W. to Mich. 14, Hydrastis canadénsis, YELLOW 

Puccoon; monotypic. Sep. 3, reg., decid. Pet. 0. Carpels 12 or 

more, baccate, 1-2-seeded, forming a crimson blackberry-like fr. Fl. 

sol., small, white. Lvs. palmatilobed or dissected. Rhiz. Ol, thick, 

yellow; 1 rad. leaf; stem 1° high; lvs. 2; fl. term. Rich woods, 
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Can. to Car., Ky. 15. Glaucidium palmdtum, monotypic. ca 4, 
reg., decid. Pet. 0. Carpels 1 or few, slightly coherent at_base. 
Follicles square, o-seeded; dehisc. dorsal; raphe prominent. Erect, 
91; lvs. palmatilobed. FI. sol., large, lilac or pink. Japan. 16. 
Calathédes palmdta, monotypic. Sep. 5, reg., decid. Pet. 0. Car- 
pels many, 8-10-seeded. Fls. yellow, sol. Lvs. cauline, palmatilobed 
or dissected. Erect, 9}. E. Himalayas. 17. Caltha. Sep. 5-0, 
equal, caduc. Pet. 0. Follicles few or many, many-seeded; raphe 
prominent. F's. sol. or few, yellow or white. Lvs. rad., palminerved, 
ent. or crenulate, cordate or auricled ; cauline few or 0. QJ, glabrous ; 
tufted or with perenn. rhiz. 9 spec., Eur., Asia, Am., Australia, New 
Zealand. C. paliéstris, Marsh MaRiIcoLD. Stems stout, hollow; fis. 
showy. Eur., W. Asia, N. Am., Can. to Car., W. to Oregon. May- 
Blobs of English rustics; fl.-buds used as capers. The other spec. 
similar; 4 in 8S. hemisphere. : 

Tribe 8. Sep.imb. Pet. with nectariferous claw, rarely 0. Car- 
pels l-ovuled ; ov. ascending, raphe ventral. Akaines dry. Lvs. rad. 
oralt. 4 gen., 165 spec., both worlds. 1. Oxygraphis. Sep. 5, per- 
sist, Pet. 10-15. Akaines many, beaked by the persist. style. Lwvs. 
rad., ertt., from 9| rhiz. Scapes naked; fis. sol., golden-yellow. 2 
spec., mts., extra-trop. Asia. 2. Hamadryas. Fils. gj’ @ by sup- 
pression. Sep. 5-6, caduc., or sub-persist. Pet. 10-12, with basal 
scale. Akaines many, each tipped by its short style; in a hd. on the 
gynophore. Low; rhiz. 9]; like Rantnculus, but % Q. 4 spec., 
Antarctic Am. 3, Ranunculus. Sep. 8-5, caduc. Pet. 8-5 or more, 
with basal pit or scale. Akaines many, each beaked by its short style; 
in a hd. or spike on the gynophore. Lys. ent. or cut. Fis. vellow, 
white, red, sol. or panicled. 9], ©, 6’-2° high, rarely taller. 160 spec., 
almost cosmopolitan. R. répens, BurrEercup, Crowroor. Lvs. 3-5- 
cleft, or divided; gynophore globular. Fils. yellow. |, creeping. 
Moist places, U. S., Eur. R. asidticus, tuberous, 9], 9% high, fis. 2” 
wide, yellow, various other colors; Levant. R. bulédsus, K1ne-cur, 
tuberous, 9], 1° high; fis. large, yellow. Eur. ; introduced in U. 8. 
R. aconitif dlius, 18’ high, fils. white; Alps. Full double, cultivated, 
called Fair Maids of France. R. dcris, GoLD-cuP; fis. golden-yellow. 
OL; stem 1°-8° high; Eur.; introduced in U. S. FI., fr., Fig. 9. 
Cultivated, full double, called Bachelor's Butions. R. salsuginosus, 
Ol, 12° high, fls. yellow; Siberia. R. Lingua, GREATER SPEARWORT, 
QI, 2°-4° high, fls. large, yellow; lvs. ent., lanceolate. Moist places, 
Gt. Brit.; R. Flémmula, Lesser 8., similar, 18 high; Gt. Brit. ; 
also in N. Atlantic U. S. R. agudtilis, OJ, st. filiform, 1°-2° long, 
submerged lvs. circular in outline; submerged lvs. finely dissected ; 
pee plane, floating; not developed in swift streams; fis. long- 
peduncled, white. Young cells, Fig. 215. Swift or slow streams, Eur. ; 
Greenland; Arctic Am. to Cal. and Fla. R. multifidus (Purshii), 
similar, but larger, and fis. large, bright yellow. Slow streams, 
Can., U.S. R. Ficdria, Lessun CeLanDIne. Pet. 9. 9}, tuberous; 
lvs. glossy green; fis. golden-yellow. 6/’ high, Gt. Brit. R. (Cera- 
tocéphalus) falcdtus. Pet. 5. ©, small, cottony ; lvs. rad., dissected ; 
fls. small, yellow; scape 1-flowered. Akaines gibbous at base, and 
produced at apex into Jong falcate horns. §. Eur. R. orthdéceras, 
similar, horn straight. Caucasus. 4. Trautvettéria palmdta, mono- 
typic. Sep. 4, sometimes 3-5, concave, caduc. Pet. 0. Akaines 
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membranous, 4-angled, compressed, inflated; ina hd. Lys. palmati- 
lobed; cauline few. Fls. white, corymbose. Bhiz. OL; stem 2°-3° 
high; rad. lvs. large, 5-9-lobed. Mts., Va., Ky., W. to IIL. 

Tribe 4, Sep. imb., usually petaloid, sometimes spurred (Myositrus). 
Pet. 0; or plane, claw nectariferous eae Callianthemum), or 
not nectariferous (Adonis). Carpels 1-ovuled ; ov. pend., raphe dor- 
sal. Akaines dry, rarely fleshy Sere Lys. all rad.; or 
cauline alt. Stem erect. 6 gen., 132 spec., both worlds. 1. My- 
ostrus, MousxrralL. Sep. 5-6-7, spurred below their insertion. Pet. 
= sep., narrow; claw nectariferous at top. Akaines minute, on a 
long gynophore, imitating the tail of a mouse; style short, persist. 
Lvs. ent., linear-spatulate, erect, all rad. Fl. minute, yellow. Scape 
1-flowered. 2 spec., ©; EHur., Asia, Af., Australasia, Am. M. 
minimus, scape 8’ high; Gt. Brit., U. 5., meadows, prairies, bottom- 
lands. M. aristdta, similar; styles longer, divergent. Chili, Nevada, 
Utah. 2. Callianthemum. Sep. 5, herbaceous, decid. Pet. 5-15, 
nectariferous pit at base. Akainesmany,inahd. Style short, persist. 
Alpine, low; rhiz. OJ. Rad. lvs. decompound; cauline few or 0; fis. 
white. 2spec., Eur., Asia. 

8. Adonis. Sep. 5-8, colored, decid. Pet. 5-16, often spotted at 
base. Akaines many, in a hd. or spike; style short, persist., straight 
or hooked. Lvs. pinnatipartite, multifid. Fis. sol., large, yellow or 
red. © QI, 19-18’ high. 3 spec., Eur., Asia. Many fine varieties. 
A. autumndlis, fl. crimson; A. zstivdlis, fl. scarlet, ©; called Pheas- 
ant's Eye, Blood-Drop, Flos-Adonis. Eur. A. sibirica, 9, fis. yel- 
low. Siberia. 4. Knowltonia. Sep. 5, herbaceous, decid. Pet. 5—- 
16. Akaines fleshy or pulpy, in a hd.; style decid. Rad. lvs. stiff, 
decompound; cauline sroall or bract-like, or 0. Fis. greenish or yel- 
lowish ; peduncles often irregularly umbellate. Erect; 1°-2° high; 
rhiz. 4. Very acrid. Aspect of Umbellifera. 5 spec., Cape G. H. 
5. Anemone. Sep. 4-20, petaloid. Pet. 0 or represented by stipitate 
glands. Akaines numerous, in a hd., each tipped by the persist. 
naked or bearded style. Lys. rad., lobed or dissected. Scape hairy, 
naked, except for an involucre of 3 lvs. below the sol. fl. F's. of all 
colors. Rhiz. Q}. 70 spec., both worlds. 3 Sections: Sec. 1. Hepdtica. 
Involucre close to . A. Hepdtica (H. triloba), sep. 6-9. FI. sol., blue, 
purple, white. 4’-6’ high. Sta., Fig. 168, G. Eur. ; introduced U. 8. 
H. acutiloba, similar, lobes of lf. acute. Sep. 7-9, fl. pale purple, pink, 

white. Vt., N. Y. to Wis. Sec. 2. Anemone, WinD Fiower. In- 

volucre far below fl. Lvs. often ternate. Akuines beaked with a short 

point; fl. sol., long-peduncled. Many fine spec. and var. in cultiva- 

tion; fis. of all colors. A. nemorésa, Woop ANnéMmoné. Luvs. long- 

petioled, 3-5-foliolate. Scape 8’-10/ high. Rad. If. sol. Involucre 

of 3 lvs. Fl. 1/ wide; sep. 4-7, white, rosy-purple outside. Akaines 

15-20. Eur. Introduced U. 8. A. ranunculoides, similar, fis. yel- 

low. Eur. A. apennina, similar, fis. blue. S. Eur. A. virginiana. 

Lvs, long-petioled, 3-parted. Primary scape involucrate ; producing 

2 secondary scapes, with 2-leaved involucres, thus branching and 

flowering all summer. 2°-3° high. Akaines oo, in a dense hd. Com- 

mon, U. S. A. cylindrica. Lys. Jong-petioled, 3-cleft. Scape with 

9-6 fis. sol. on long peduncles springing from a common involucre ; 

lvs. of involucre 2 or 3 times as many as peduncles ; fis. greenish 

white, small. Fr. of last. Mass. to lowa. A. mudtéfida, similar, lvs. 



166 ANGIOSPERMZ. 

many-cleft; scape 2-peduncled; fis. red; Can., Magellan. A. caro- 
linidna (decapitdta). Lvs. 8-partite, segments ent. Rhiz. tuberous, 
Sep. 15-20. Scape 6’-10/, with 1 large, fragrant fl., white or rosy. 
Involucre 2-8-leaved. Car. to New Mex., Arizona. Sev. other Am. 
species; A. horténsis, A. corondria (Poppy Anémoné), similar to A. 
carolinidna ; 8. Eur., Levant; original of the Garden Anemones; fis. 
red, scarlet, blue. Sec. 8. Pulsatilla. Inner pet. (outer sta. of some 
authors) gland-like. Akaine with feathery tail. A. Pulsatilla. 
Lvs. thrice-pinnatifid. Scape 1° high; fl sol., 2’ wide, violet (var. red, 
white). Eur. Introduced, U. §.; A. patens, similar, but lvs. twice 
or thrice palmatifid, segments ternate. Scape hairy, 3/-6’ high; fl. 
2’-8/ wide, violet; appearing before rad. lvs. TIIl., Wis., W. to Rocky 
Mts. 6. Thalictrum. Involucre 0 Fis. often §' 8 Q. Sep. 4-5, 
petaloid. Pet. 0. Carpels more or less numerous on a narrow torus. 
Style short, decid., or 0. Akaines often stipitate, ribbed, nerved, or 
winged. Fils. usually small; green, yellow, purple, whitish ; panicled 
or racemed. Usually bold-growing ; handsome; sta. conspicuous. 50 
spec., both worlds. T. fdvum, Muapow Ruz; lvs. 2-ternate; fis. 
orange, panicled; 3° high. Gt. Brit. T. aguilegifdlium, PLUME 
CoLuMBINE. Luvs. 3-ternate; fis. panicled; 2° high; Ger. T. dioieum, 
similar, but g' 9, fis. lilac, lvs. deeompound ; all on general petioles. 
1°-2° high; T. purpurdscens, near last, but lvs. not on. general petioles; 
fls. purple; 2°-4° high; T. Corniti, similar; 4°-8° high; fis. white, 
panicled; are widespread spec., U.S. Sev. others, U.S. 

Tribe 5. Sep. valv., petaloid. Pet. 0, or narrow, flat, shorter than 
sep. Fils. often Q 9; in cymes, panicles, or sol. Carpels 1-ovuled ; 
ov. pend., raphe dorsal. Akaines numerous, often terminated by a 
plumose tail. Lys. opp. . Stem herbaceous or woody; climbing. 
2 gen., 102 spec., both worlds. 1, Naravélia. Pet. linear or clavate, 
Akaines many, beaked by the bearded style; stipitate on a hollow 
torus. Lvs. 2-foliolate, petiole cirriform, fis. yellow. 2 spec., ev. 
climbers, trop. Asia. 2. Clématis. Fis. often g' 8 9-o §; sol. or 
panicled. Pet. 0. Outer sta. often petaloid. Sep. 4, rarely more. 
Akaines many, in a hd.; each tipped s the style, which is naked, or 
bearded, or a plumose tail. Lvs. sev.-foliolate, rarely 1-foliolate ; 
petiole often twining. Stem woody, climbing; rarely erect, herba- 
ceous. 100 spec., nearly cosmopolitan. 4 Sections: Sec. 1. Atrdgene. 
Involucre 0. Outer sta. petaloid. Akaine with plumose tail. Lvs. 
3-foliolate. Peduncle 1-flowered ; fl. large, usually purple. Sev. spec., 
decid. climbing shrubs, N. hemisphere. C. alpina, sep. 4, fis. blue. 
8°. Mts,S. Eur. C. sibirica, sep. 4, fils. white. 12°. Siberia. C. 
verticillaris, sep. 4, fl. blue-purple, 8’ wide. 15°. Can. to Car., W. 
to Rocky Mts. Sec. 2. Cheirépsis. Akaine with plumose tail. Ped. 
1-flowered ; involucre of 2 bracts just below the sol. whitish fl. Ev. 
climbing shrubs. C. baledrica, lvs. ternate. 12°. Minorca. C. 
cirrhésa, lvs. ternate, lower 1-foliolate. 12°. §. Eur., N. Af. Sec. 
8. Viticélla. Involucre 0. Pet.0. Akaine with short tail, not plu- 
mose. Peduncle 1-flowered; fl. large. Lvs. ternately decompound. 
Decid. climbing shrubs. C. campaniflora, fl. bell-shaped, sep. 4, white. 
10°, Portugal. C. Viticélla, sep. 4, blue, purple; fl. open, 3/—4’ wide. 
Spain, Portugal. C. flérida, sep. 6 or more, white, purple; fl. 3/-4/ 
wide. 10°. Japan. Sec. 4. Flémmula. Involucre 0. Pet. 0. 
Akaine with plumose tail. A. Peduncle 1-flowered; sep. 4. u. Climb- 
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ing i lvs. pinnate or ternate: C. gravéolens, fl. yellow, 14’ wide, scented. Decid. 15°. Thibet. C. Vidrna, sep. ealtiony: A. laced pur- 
pa 17-2’ long. Decid. 15°. Ohio to Car., Fla. C. retiewldta, fl. ell-shaped, purple, large. Decid. 8°. Fla, 8. C. 0d. OL herbs, Uf. 
1-foliolate : C. integrif dla, fl. blue, 1/ long. 2° high. Hungary. C. 
ochroletica, silky ; fl. yellow. 12/-18’ high. N.Y. to Ga. B. Peduncle 
many-flowered ; Jis. small, usually white; panicled. Lvs. pinnate or 
ternate. C. erécta, O| herb, 8°-4° high. Austria, Climbing shrubs : 
C. Fldmmula, tis. fragrant. Decid. 20°. France. C. Vitélba, OLD 
Man’s Bearp, TRaVELLER’s Joy, Virain’s Bower; fis. fragrant. 
Decid. 20°-30°. S. Eur, N. Af. C. virginidna, near Vitalba, but 
oY.  10°-15°. Can. to Gulf. Sev. other Am. spec., and many var. 
of foreign spec. in cultivation. 

SYNOPTICAL TABLE OF THE VEGETAL KINGDOM. 

Numerical estimates of Orders, Genera, and Species vary, as different 
(and equally good) authorities unite or separate them. All estimates, 
however, are approximate; the flora of the globe is not yet half ex- 
plored. No settled estimates in Cryptogamia have been made except 
in the Fern Alliance; this most important part of botanical work is 
yet to-be doné. The data below are conjectural; but at any rate they 
are within the safe limits of understatement. The estimates in the 
Manual are after De Jussieu, Le Maout et Decaisne, W. J. Hooker, 
Lindley, Balfour, Berkeley, Miiller, Rabenhorst, and other high au- 
thorities. The estimates given below for Phanerogamia are compiled 
from the Genera Plantarum of Bentham and Hooker. By comparison 
with the data of the Manual, the student will see what the differences 
are, and that they arise mainly from slightly changed arrangements. 
For example: the Orders here italicized are made Tribes or Genera of 
Liliaceze by Bentham and Hooker; the genus Leitnéria (consisting of 
3 & apetalous shrubs of the Gulf coast of Florida and Texas), long 
tossed between Myricdceew and Euphorbiacesx, is made an Order and 
placed near Juglandaceez; Balanops (consisting of Q Q apetalous 
trees and shrubs of New Caledonia) is also made an Order and placed 
next to Euphorbidcew. Other and like changes have been made, but 
there is not space to name them here. In the Synopsis given below, 
the numerals in the first column refer to Orders; in the second, to 
Genera; in the third, to Species. Orders are grouped, as in the 
Manual, in their respective alliances. 

The student will please bear in mind that the work of which this 
brief Manual is the Second Part is not a local Flora, but a Class-Book 
of Botany treating of all the known Orders in the world, and that 
therefore only an outline of each Order could possibly be given within 
such limits. Local details must be sought in local Floras at home and 
abroad; and the author modestly trusts that the search will be the 
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more safe and intelligible with such a guide as the immortal Dz 
JUSSIEU, whose system is set forth in these pages. 

1. 

Ne gUR gto 

. Fangi 

Cryptogamia. 

Th&llogens: 

.. 850, 
350, 

«250, 

Alge. 

Lichénes. . 

Acrogens: 

+ 50, 
360, 

5, 

Filices 76, 
Equisetacer.. 1, 
Marsileaces.. 4, 
Lycopodiacer 6, 

Hepatice.. 
Mfsci... 
Characes. 

Phanerogamia. 

Gymnospérme: 

1. Cycadaces.... 9, 
2. Coniferae. 32, 
3. Gnetacesr...... 3, 

Angiospérme. 

Endogens: 

1. Graminacez.. 298, 
2. Cyperacee..... 61, 

3. Restiacee...... 24, 
4. Eriocaulo- 

TACED..-reene 6, 
5. Flagellari- 

ACER... 8, 

6. Xyridacee..... 2, 
7. Commely- 

NACCR....000 26, 

8, Philydracee.. 3, 
9. Pontederiacese 4, 

10. Rapatedcer... 6, 

11, Juncacee....... 9, 
12. Xerotides 5b, 
18. Roxbur ght 

Acez... 3, 
14, Astelidcere. ae. Be 
15, Gillesidcer.... 2, 
16, Conanthe- 

TACE® 1.0402. 5, 
17. Eriospermdcex 1, 
18. Liliacee....... 174, 
19. Ophiopogo- 

MAce®......... 4, 
20. Aspidistrdcesr. 4, 

21, Lemnacer.... 2, 
22, Ariced.....0.. 98, 
23. Typhacer..... 2, 

7000 
3000 
2000 

800 
7000 
200 

2800 
25 

3200 
2200 

24, Panda nae 65 
25, Palmacese... “ 139, 1100 

26, Naiadacee.... 16, 120 
27. Alismaces..... 12, 60 

28. Triuridez...... 3, 16 

29. Hydrochari- 
ew...c000 14, 40 

30. Dioscoredces 8, 160 

81. Vellosidces... 2, 68 
32, Heemodoraces 17, 84 
33. Amarylli- . 

daceze........ 62, 580 
34, Iridacez....... 57, 700 

35. Taccacee...... 2, 10 
36. Burmanni- 

ACER...ae. 10, 54 

37. Apostasiacese 2, 7 
38. Orchidaceze... 332, 5000 

39. Bromelidces. 27, 350 
40. Scitamines... 36, 450 

fixogens: 

1, Balanopho- 
TACER... 0.000, » 35 

2. Santalacese.... 27, 216 
3. Loranthacess. 15, 504 

4, Cupulifere... 4, 540 
5. Juglandicee. 5, 30 
5a Leitneriacee, 1, 2 

G. Rafflesidcee.. 7, 22 
7. Aristolochi- 

ACO... ceeueee , 200 

8. Nepenthicesw 1, 31 

9. i a a 
lacea......+... eee 

10. Chloranth a- 
COR. ..00 wossnis 3, 25 

11. Saururacez. 3, 6 
12. Piperdces..... 5, 1000 

13. Lacistemacee 1, 16 
14. Geissoloma- 

1 
3. 

7 
1 

17. Salicaces..... 2, 300 
18. Casuarinacee 1, 23 
19, Myricacex.... 2, ‘35 

20, Platanacex... 1, 6 
21. Betulacee..... 6, 58 

22. Urticacesx...... 107, 1500 

23. Proteaces ..... 49, 950 
24, Eleagnacee,... 3, 16 
25. Thymeleacer 38, 360 
26. Hernandidcee 1, 8 
27. Lauracee...... 33, 890 

28, Cynocram- 
Dace... 1, 1 

30, Amarant 
COR...cceereee 48, 480 

31. Polygonaces. 30, 600 
32, Phytolaccacee 19, 60) 
33. Nyctaginacese 23, 215 

34, Labiate........ 136, 2600 
35. Verbenacem... 63, 920 

36, Acanthaces... 120, 1350 
37. Bignoniaces. 65, 500 
38. Gesneracex... 71, TU0 
39. Columelliacee 1, 2 
40. Orobanchacez 11, 150 
41. Lentibulari- 

ACeR.....00 we 4, 180 
42. es 

acer... « 157, 1900 

43, Solanaces..... 69, 1275 

44, Boraginaceer.. 68, 1200 
45. Convolvulaces 29, 875 
46. Polemonidces 8, 150 
47. Hydrophyl- 

lacese .. . 16, 150 

48. Gentianaces. 49, 520 
49, Loganiaces... 30, 350 
50. Asclepiadaceze 146, 1400 
51. Apocynacee.. 103, 900 
52, Salvadoracee 3, 9 
53. Oledcem........ 8, 280 

54, Styracacex.... 7, 220 
55. Cyrillacez. 4, 8 
56. Ebenacer..... 6, 250 
57. Sapotace..... 24, 330 

58. Myrsinaces... 28, 35 
59. Primulaces... 21, 250 
60. Plum bagi- 

ACER... 8, 200° 
61. Plantaginacee 3, 200 

62. Lennoadcem.... 3, 4 
63. Diapensiicess 6, § 
64, Ericacez... 113; 1650 

65, Lobelidcem.... 23, 500 
66, Cumpanulacese 20, 630 

B Ubemopedk: 
cer... 
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67. Goodenidcess. 18, 200| 99. Rosdcew 71, 1000 | 183. Elati 
der iy . Rosacea ........ fk . Elatindcer.... 2 68. Stylidiacem... 4’ 200 |100, Legumindass.. 399” 6500 | 134. Podostemaecss av Ian 

Boambee aes 101. Connaraces... 12, 140 ; 
, Composite.... 766, 9800 125. Tamarisci: 5. 70. Dipsacem...... 5, 120/102. Anacardidcem 46, 450/136. Portulacheowm, 15) 1s 

TL. Calycericess.. 3, 20/103. Sabidces....... 4, 32|136a Allied, Paro- 
72. Valerianadcess 9, 300 |104. Sapindaces... 73, 700 wae 

73. Rubiaces...... 537, 4100 |105. Vitaces......... 
74. Caprifoliacese 13, 200 |106. Rhamnacew... 

107, Stack housi- 
75. Cornacez.. 12, 75 ACER ....cseee 
76, Araliacez. , 340 }108. Celastracer... 39, 400] 140, Tremandracee 3, 24 
77. Umbelliferse.. 152, 1300 141, Polygalacee.. 15, 400 

109. Empetracee.. 3, 4/142. Pittosporaceee 9, 90 
78. Ficoidez....... 22, 450|110. Ilicinex........ 3, 150 

1, 20] 139. Vochysiacexw.. 7, 100 

79. Cactacee....... 13, 1000 }111. Olacinee....... 36, 170 | 143. Bixacee....... 29, 160 
144, Canellaceze. 2 #4 

80. Datiscacee... 3, 4/112. Chailletidcer. 3, 38 145. Violacex....... 21, 240 
81. Begonidcer... 2, 350.113. Melidcew...... 37, 270 | 146, Droserdceze (see 96). 
82. Cucurbitacese 68, 470 114. Burserices... 18, 145 | 147. Cisticez....... 4, 60 
83. Passifioracer. 19, 250'115. Ochnaceee...... 12, 140 | 148. Resedacez.... 6, 60 
84, Turneracee... 3, 76 |116. Simarubacew. 30, 112] 149. Moringacee... 1, 3 
85. Loasacee...... 9, 100 |117. Rutacer....... 83, 650 | 150. Capparidaces 23, 300 
86. Samydacex.., 17, 150 |118. Geranidcesx... 20, 750 | 151. Crucifere...... 172, 1200 

32 119. Batidez... 1 | 152. Fumariacee.. 7, 1 
87. Onagracee.... 22, 300 |120. Zygophyll 153. Papaverdcerw. 17, 60 
88, Halorager.... 9, 80/121. Coriaridcee.... 1, 5 | 154, Sarraceniacese 3, 8 
89. Lythricew.... 30, 250 |122. Malpighiadcese 49, 580 
90, Melastomacez 134, 1800 |123. Humiridce., 3, 20/155, Nymphxadcee 8, 35 
91. Myrtacez..... 76, 1800 |124, Linaces., ..... 14, 135 | 156. Lardizabalacee 7, 13 
92. Combretaces. 15, 240 157. Berberidacee, 12, 90 
938. Rhizopho- 125, Tilidcee........ 40, 330 | 158. Menisperma- 

TACER see ee nee 17, 50/126, Sterculidcese.. 48, 522 COR oes . 31, 100 
127. Malvacew...... 57, 700) 159. Anonacem..... 40, 400 

94, Brunidces.... 10, 40 160. Myristicacee. 1, 80 
95. Hamameli- 128. Chlendcez.... 4, 8 | 161 Monimiadcer.. 22, 150 

30 |129. Dipterocarpes 12, 112|162. Magnolidcee. 11, 73 
, 110/130. Camellidcee.. 32, 260 | 163. Calycanthacee 2, 3 

14, 400 |131, Guttifere. 24, 230 | 164, Dillenidceze.. 17, 180 
98. Saxifragacee. 73, 540 |132. Hypericacee. 8, 210 | 165, Ranunculadcee 30, 1200 

Summary.—We have then,— 
For Cryptogamia . . . 1,452 genera, 23,225 species. 
For Phanerogimia . . 7,644 “ 97,139“ 

Total. . . . . 9,006 “ 120,864 “ 

Most authors give to Composite 1000 genera, 12,000 species, and in- 

crease in like manner the genera and species of many other Orders ; 

making, for all at present known of the Vegetal Kingdom, 10,000 

genera, 150,000 species. Bentham and Hooker, as we see in this Table, 

make the genera nearly one thousand less, the species nearly thirty 

thousand less, than the usual estimate. 
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INDEX. 

The asterisk (*) refers to illustrations in the Lessons. 

Acantholimon. 
Acanthuis*. ve 

Actinéptyc! us*. 
Adam and Eve 

Adder’s Tongue. 
Adenanthéra .. 

called) ... awe 
African Teak Tree 
Agapanthns.. 
Agaricus,* Agari 
Agiti 
Agatior 
Agave, 

Ageratum.. 
Aglaoném 
Agnus Scfthicus. 
Agrimonia, 
Agrimony.. 
Agrostémma: 
Agrostideze 
Agrostis . 
Ailanthus, 
Ailantus. 
Akebia... 
Alingium 
Alaria*... 
Albérta 
Albizzia. 

lder .. ee 
Black, or Hoary, is 
Alnus inedna. 

‘American . 
Aloes-wood.. 
Aloinez.... 

Aloysia. 
Alpinia 
Alsine. 
Alsodéia. 
Alséphila. 
Alstroeméria 
Althaéa.. 
Alum Roo 
Alyssum ... “0 
Amaranticez. we 
Amaranth*.. 
Amaranthus 
Amaryllidace: 
Amarfllis 

85 | Amber.. 22 

Goosefoot, Chenopo- 
dium ambrosi- 
oides, trop. AM. 

Ambin-Ambin 

American Locust, 
American Marigol 
American Pennyroyal.., 
Amhérstia . 
Ammiannia. 
Ammobium.., on 
Ammobroma (roasted 

and eaten by undlans) 78 
Amomum.. 

Amphicome 67 
Amfgdalus 105 
Amyris... oe 128 
Anacardiacee. 121 
Anacardium*, 122 
AnAcharis., 39 
Anagiallis 77 
Anamirta . 156 
Ananfssa’ 47 
Anastatica. 150 
Anchisa* ., 71 
Ancistrécladus. 

12 
80 
25 
25 

Anémia (not ‘Aneimi 13 
Anemoné (L.) .... - 165 
Anémoré (Eng. 165 
Anemopsi 3 
Angélica 

Angidopteris... 
Angiospérme 
Angraécum... 45 
Angiria. .. 95 
Anisophfllea 100 
Annunciation Lily 
Anona*.. 
Anonacex. 
Antennaria 
Anthemis.. 
Anthéricum . 
Anthdéceros . 
Anthodiscus .... 
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Anthoxénthum.. 83 | Awlwort. 149 
Anthdrium... 34 | Arthrospdree. 10 | Axindndra .. 98 
Anth#lli 115 | Artichoke*..... 82 | Ayénia... 134 
Antiaris.. 60 Jerusalem*. 83 | Azalia. 79 
Antigonon. 63 | Artillery Plant. 60 | Azolla.. 17 
Antirrhinum*, 68 | Artocarpus*. 60 
Anychia. 140 | Arumé..... 33 | Bachelor’s Buttons... 
Apeiba 133 | Arum Alliance. 33 | Bacillaria ..... 
Apétale. 49 | Arundinaria 23 | Bacillariacese. 
Apipagia... - 189 | Arundinez.. 24 | Bacillus... 
Apios..... 114 | Arando . 24 | Baccharis 
Apium 92 | Asadfilcis. 91 
Apléctrum 45 eatoatice aN 
Apocynacez: 73 | Asagraea.. 
‘Abocynum a 74 | Asarabacca.. 53 
Apodanthes.. 53 | Asarum*.... 53 
A 56 | Asclepiadacee . 73 
Apostasi: 43 | Asclépias*.. 73 
Apostas in Ascomycetes 10 168 

le 0 5 
= ioe | eee 138 | Balderlocks 9 

Apricot - 105 | Asimina* 157 | Balloon-Seed 124 

Aptéria 43 | asdka Tree 117 | Balm. 65 
Aquilaria. 61 | asparagee 30 | Balm- 128 
Aquilégia* + 162 | ‘Aaspéragus. 30 | Balsam Cucumb: 95 

Arabis ... 150 | Aspen... 57 | Balsamodéndron. 128 
Aricee . 33 ‘Asperula®. 86 | Baleams. 130 
Arachis. 113 | Asphodel... 31 | sombee 2 y P. Bambarra. 113 

33 Lancashire. 28 | Bambisa 23 
91 | Asphédelus*. 31] Bandana 4T 
90 | Aspidistra...... 33 | Banara 96 

Araucaria 22 | Aspidistra 33 | Baneberry. 162 
Araucariacez.. 22 polireyees a Banistéria.. . 132 

or-populi 57 | Asplenium . Banksia*. 60 
peieeet a 5 Assagiy Tree... 90 | Banyan* 60 
% Astélia........ 28 Baobab. . 134 
Arbor-Vite. 19 | Asteliadce. 28 116 
Arbutus... 80 | Aster 84 40 

Trailing 80] Aster Alliance. 81 | Barbadoes Cherry......... 182 
Archangélica.. 91 | Aster4nthus 99 | Barbadoes Flower- 

Arctium...... gq | Astilbe.... 103 |  Fence...cceses-sssceoneners 
Arctostéphylos .. go | Astragalus . 113 | Barbadoes Gooseberry 
Arctotis. 8g | Astrantia. 92) Tree... we 98 

11 | Astrocaryum . 36 | Barbaréa. 150 
Astronia.. 99 | Barberry*.. 155 

43 Barclaya.. 154 
Arecinez.. 129 | Barley ... 23 
Arenidria.. 41 | Barnaddsia. 82 
Arénga.. 158 | Bardsma .. 130 

Arethisa.. 15 Barringtinia 
Arethisew..... 166 
Argemone. 70 | Basélla, genus of climb- 
Arisaéma.. 36 ers, both worlds ; near 

fe is on ae Boussingatltia 
ristolochia*, 

Aristoléchia ‘Alliance.. 90 eee 
Ariatolochidcee:. 58 | Aurantiacem (Tribe 1 “of 

105 Rutacee) 129 
17 aa 
33 | Australian en Bastard Indigo.. 

145 | Australian Ebony... Bastard Pond Ping, 

Arrabidaéa . 
Arrhenathérum*., 
Arrow-Grass. . 
Arrow-head. 
Arrow-root, 

Australian Heaths.. 

Ba; 
Bdéllium .. 



Bead Tree... 
Beak-Rush 
Bean, Bush, 
Bean-Caper...... 

Bean, Common*. 
Haricot 

Kidney 
Lablab, Lima, Pole 
Scarlet’ Runner 

Bearberry ... 
» Bear-Grass 
Bear’s-foot 
Beaufortia... 
Beautiful Stonecrop. 
Bedstraw .. 

Beefwood Trees.. 
Bee Larkspur. 

Belladonna 
Belladonna Lily 
Bélla-Sombra 
Belle-de-Nui 

189) scree. serwseestenees 

Bengal Quince 
Benjamin Bush.. 
Benjamin (Gum), r 

of Styrax Benzcin 
esin 

Benjamin Tree, Btyrix 
Benzoin. 

Benzoin. 
Benzdin (Gum), resin of 

Styrax Benzvin. 
Berberidacee . 
Berberidépsis 
Bérberis*.. 
Berchémia, 

Bird-Lime . 
Bird’s-Eye Maple 

INDEX. 

Bird’s-Nest.. 
Bird's-Nest 

Bitter-nut.... 
Birthwort (Ar aatplpelite) 

0: 

Black Alder, Alnus in- 
edna, 30°-70° high; 
both world 

Blackberry... 
Blackberry 
Black Boy*.... 
Black Bryony. 
Black Haw.. 
Black Pepper . 
Blackthorn... 
Black Varnish 
Bladder Campiun. 
Bladder-nut.... 
Bladder Senna 

Blitum*. 
Blood-drop 
Blood flower 
Blood-rain, 
Bloodroot 
Bluebell. 
Bineberr. 
Bluebottle. 
Blue-eyed Gr 
Blumenbachia 

Boehméri: 
Bois d’Are.. 
Bolboph¥lum. 
Boldéa... 
Boletus 
Bomirea. 
Bémbax . 
Bona-N6x 
Boneset.. 

Boquil-blinco. 
Boraginacee.. 
Borago, Bérage 
Borassinee 
Borfassus . 
Boronia. 
Bossiaé: 
Boswéllia’ 
Botrophis 

racemosa) 
Botr¥chium* 
Bottle Tree... 
Bougainvillea 
Bouguéria .... 

Li 

15* 

- 128 
(Cimicifuga 

16 

Bouncing Bet... 
Boussingaultia... 
Bouvardia 
Bovista.. 
Bowénia. 
Bowlésia . 
Bowstring Hemp 31 
Bow-wood. 60 
Box. 55 
Box- 123 
Box-Thorn 69 
Boykinia.. 103 
Brachysénia. 116 
Bracken* (Brake* 16 
BragAntia. 53 
Bramble. 107 
Brandy-bottles. 154 
Brasénia* . 154 
Brdssia 45 
Brassica* 149 
Brayéra.... 107 
Brazilétto dye. 118 
Brazil-nut Tree . 99 
Brazil-wood... 118 
Brazil-woods 117 
Bread-fruit*, 
Brédia 
Bréxia a 
Bridélia,. small ever- 

green shrubs, trees, or 
climbers. Ind ei 

Broussonétia 
Br owillia.. 

Brunsvigia. 
Brussels-sprout 
Bryacex. 
Bry onia*.. 

Buckwheat... 
Buckwheat Tree. ae 
Buettnéria (Byttnéria).. be 
Bughane .rccecrcccrereesseres 
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Bugle, Ajiga réptans, 
Eur.; near Tedcrium. 64 

Bugloss .. peor 7 
Buisson-ardeut. 
Bulbocodium 29 
Bull-nettle 56 
Bullock’s Heart 157 
Bulrush.. 26 
Bumilia.. 76 
Bunch-berry . 90 
Bunch-Flower.. 29 
Binias*.. 149 
Bunt...... 10 
Bupledrum. 92 
Bardock . 82 
Burménnia. 43 
ganuenmaaas 43 
Barnet. 107 
Burning 109 
Bur-Reed..... 34 
Bursaria . 144 
Birsera... 128 
Burseracee. 128 
Busybody... 72 
Butcher's Broom 30 
Batea...... 11 
Bitomus 38 
Buttercup 164 
Butterfly Lilies. 48 
Butterfly Orchid 45 
Butterfly Pea.... 1 
Butterfly Weed. 73 
Butternut (Walo 53 
Butter-nut Tree 138 
Butter Tree. 76 
Butterwort. 68 
Button-Bus 88 
Buxinez. 55 
Baxus 55 
BYblis . 101 
Byronia. » 126 
Byrsanthes.. 96 
Byradnima .. 132 
BFssus....,... 
Byttnéria, See Buett- 

néria. 

Cabbage.... 
Cabémba.., 
Cabombicee .. 
Cacticee.. 93 
Cactus* , 93 
Ceesal pinia. . 118 
Cesalpiniee .. 117 
Caffir-Bread . 18 
Caiéphor 96 
Cakile.. . 148 
Calabash ~ 95 
Calabash Nutmeg.. 157 
Calabash Tree*. 66 
Caladium.. 33 
Calamee .. 37 
Calamintha.. 65 
Calampelis 67 
Célamus. .. 37 
Calamus Flag.. 34 
Calamus of the Bible 

Calathddes. 

INDEX. 

Calceolaria 69 | Cap 
Calcéolus .. we 44 
Caléndula*, -.82, 83 | Caragana.. 
Calicium. 11 | Caraipa 
Calisaya 88 | Carambola Tree 
CAlla... 34 | Carat, origin of.. 
Callacese 34 | Céraway...... 
Calla Lily (miscalle 33 | Cardamine.. 

. 119 | Cardamom Seeds. 
Cardiospérmum. 

Calliandra...... 
Calliéuthemum 
Callicarp: 
Callirrho 
Callistephus. 
Callith4minion. 
Callitriche. 
Callitris.. 
Callina*. 
Calochértus 
Calodracon 
Calonyction.. 
Calopogon.. 

19 | Caricinez ... 
80 | Carissa... 
32 | Carludévy. 

. 80] Carnation. 
- 72) Carob eee. ne 
. 44] Carolina Allspice...:..... 

Caloséuthus . . 67 | Carpet-weed.... 
Caltha... - 164 | Curpinus...... 
Caltrops . 131 | Carrageen Moss. 
Calycanthacee » 160 | Carrot....... 
Calycanthus.. . 160 | Carthamus. 
Calycéra... 86 | Carum... 
Calyceriices 86 | Carya.. 
Calycifléra 89 | Carydcar*.. 
Calysttgia.. . TL | Caryophyllacee. 
Camélina . 149 | CaryophYilus... 
Caméliia .. 137 | Caryota (Cary dta 
Camelliac 186 | Cascarilla 
Camoénsia. 110 | Casearia, 
Campanula*.. 81 | Cashew Allia 
Camp4nula Alliance. 80 | Cashew-nut.. 
Campanulacee. . 81} Casparya 
Camphor.. 62 | Cassava.. 

Borneo. 136 | Cassia . 
Cémphora. 62 | Cassie.. 
Cémpion 141 | Cassine 
Campsidium 67 | Cassipodrea .. 
Campsis... 67 | Cassytha... 
Camptosorus.. 15 | Castanea... 

16 | Castanospérmum. 
130 | Castilléja ... 

: 25 | Castor-oil 
Canavalia... 111 | Casuarina.. 

Campylonedrum . 
Canary-Bird. 

Candle Tree 66 | Casuarinacee.. . 
Candytuft. 149 . 
Cane (Tree). 23 
Canélla. 145 % 
Canellacee. 145 j 
Cénna*. 48 . 
Cannacee... 48 fi 
Cannabinacee.. 59 
Cannabis... ...... 59 . 

99 | Cauliflower... 
127 | Caulophytum.. 
95 | Cayenne Peppe 

Cannon-ball Tree 

Canterbury 81 | Ceandthus.. i“ 
Cantharéllu: 11 | Cecropi: 
Caoutchouc. 
Cape-flowers.... 
Cape Jessamine. 87 | Cedréla...... 
Caper .....000- 148 | Cedronélla.. 

147 | Cédrus*... 
Célandine*. 
Celastracee . 
Celdstrus ...... 



INDEX. 

92 | Chickweed ..........0008 141) Clarkia. oe 
63 | Chicory 82 | Cladd 
59 | Chicot (Shee-ko) 118 | Clausé 
25 | Chili Jessamine............ 73 

Cenomyce ‘(Giadonia) | 11 | Chilli........ 70 
Centatrea (Centauréa).. 82 | Chim4pbila....... 79 
Céntaury (Centairea)... 82 | Chimon4nthus. 161 
Centradénia.,. 99 | China Aster 
Centranthus.. China Tree... 
Centr Ch pin 51 

Century Plant*... 40 | Chiocdcca...vssereeeee 87 | Clidnthus.. 
Cephaélis*.... 87 | Chidg 79 | Cliftonia. de 
Cephal4nthus 88 | Chionanthus.. 74 | Climbing Bitter Sweet... 
Cephalotus. 102 | Chive (Shive) 31 | Climbing Buckwhea' 
Ceramiun 10 | Chlenacez... : 
Ceréstium 141 | Chloranthacee 
Cérasus* . 105 | Chlorapthus. 
Ceratiola. 126 | Chloridez.. 
Ceratocapnos.. 151 | Chloris ..... 
Ceratocéphalus 164 | Chlorospérme . 
Ceratonia ........ 118 | Chloréxylon. 
Ceratophyllacez. 54 | Chocho...... 
Ceratoph¥ium. 54 | Chocolate*. é 
Ceratoptericeze. 13 | Chokeberry.. 108 Prairie 
Ceratépteris.. 13 | Chondrites. 10 Red, Suamrock, 
Ceratozimia. 18 | Chéndrus 1» Sweet, White, 
Cércis... 117 Yellow Zigzag... 115 
Céreus. 93 | Chorézema (Choriséura) 1 Clove Tree. 100 
Ceréxylon.. 37 | Christiana.... - 133 | Club-Moss 
Cervantes! 50 | Christmas Flo: Club-Mosses. 
Céstrum.. 69]  séttia pulchérrima. éosate Clisia... 
Cetraria*. 12 | Christmas Rose.. . Clypéola. 
Cevadilla, 29 | Christ’s Thorn* Cnéstis . 
Chaillétia .. 127 | Chroécéccus*... Cnicus .. 
Chailletiacee . 127 | Chrys4nthemum. Cobaéa*. 
Chamecy paris. 20 | Chrysobdlanus. Coca, Cocaine. 
Chamezlaidcium 100 | Chrysochlamys. Cécculus...... 
Chamelirium 29 | Chrysophyllum Coccus (insect). . 
Chamaérops .. 36 | Chrysoplénium... Cochlearia...... 
Chamomile. 83 | Chifa (ch as in chin) Cochlospérmum. 

Cha-lan ( “ ee Cock's-comb.... 

Chandelier Lily, com: 
mon name for Pan- 
cratium and Hymeno- 

Chapm4nnia . 
Chaptalia. 

Charlock. 
Charlwoddia.. 
Chaste Tree*.. 

Cheirépsis .. 
Cheirostémo 
Chelidénium* 

Chenopodiacee 
Chenopodium... 
SHlanimpopen (ch asin 
chin) .. 

Cherry*.. 
Chess... 
Chestnut.. 
Chick-Pea. 

Chirras ( “ ss 
Cibotium 

Cigar Flower 
Cimicifuga 
Cinchona .. 

Cinnamodéndron 
Cinnamémum* 
Cinnamon*... 
Cinquefoil . 

Citron-wood.. 
Citrésma. 
Citrallus 
Citrus*.,. 
Cladium* 
Cladonia 
CladrAstis .. 
Clammy Locust... 

Caco (Cacao) 
Cédcoa-Mother 
Cocoa-nut . 

Ccelebdgyne. 
Cofféa, Coffe 
Coffee Tree.. 

Colchicez. 
Célchicum. 
Coleus... 
Céllema. 
Collemac 
Collétia.. 
Colocasia.. 
Célocynth. 
Colubrina.. 
Célumbine... oe 
Colambo (Colémbo, Ca- 

lémba, Calfiimba)...... 
Columéllia....... ss 
Columelliacee .. 
Colamnea.. 
Colitea. 
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Colza oil... 

INDEX. 

Coriindrum...... 
Com4ndra. 50 | Coriaria... 
Combretacez.. 100 | Coriariacee Crowfoot .. 
Combrétum.. 100 rk Oak* Crowfoot Alliance. 153 

Cork-Tree 32 
Corn, all grains (g 86 

used as food— Wheat, Crucifere.. 148 
Rye, Oats, Maize, etc, Cruicksh4nkia. 87 

Commelynicee. 7 | Cornacez... Cryptocoryne. 33 
Comparéttia 45 | Corn Cockle Cry ptogamia. 7 
Compésite.. 81 | Cérnel.......... Cryptoméria.. 20 
Comptie 18 | Cornelian Cherry. Cubéba, Cibebs 54 
Com ptonia. 58 | Cornflower . Cuckoo-flower.. 150 
Conanthéra.. 29 | Cérnus..... 90 | Cuckoo-Pint.. . 33 
Conantheracez.. 29 | Coroniila. 118 | Cucibalis . 41 
Cone-flower... 83 i 140 | Cicumber.. 95 
Conférva .. 9 151 | Cucumber Tree.. 159 
Confervites.. 9 51 | Citcumis*. 95 
Conifere.. 19 36 | Cucarbita’ 94 
Coniomycé 10 72 | Cucurbitacee 94 
Conium 09 | Cudbear.. 11 
Hemlock; juice the Cotton* % - 104 
pvison which Socrates Cotton Thistle. 82 | Cumingia. 29 
was condemned to Cottonwood. 57 91 
drink. Eur.; near Cotylédon 102 | Cundnia 103 
Cicita...... . 921 Cotylédons 1 | Cuphea .. 98 

Conjugate. 8 | Couépia.. 104 | Cupréssus* 19 
Connaracee.. «- 121 | Couroupita 99 | Cupulifere. 50 
Connarus.. . 121 | Coussarea.. 87 | Carcuma 48 
Conoclinium 85 | Cowage, Cow-Itch 111 | Curled Maple. . 123 
Conépholis .. 68 | Cow Parsnip... 91 | Currant.. 102 
Conileum.. 61 | Cow Pea (Pisum arvénse) 112 | Curtisia.. 90 
Convallari: 30 | Cowslip TT | Cascuta* (Cuscita) 71 
Convallariez. 30 | Cow Tre Cusparia Tree. 120 
Convolvulacez.. 7 Guian: Cussdnia.... 90 
Conviélvulus. val Venezue Custard-app 157 
Codkia........ + 129 | Crab.......... Cuthbert... 11 
Cool Tankard. . 107 | Crakeberry* Cyathea* 14 
Coontie..... 18 | Crambe Cyatheaceze. 13 
Copaffera.. . 117 | Cranberry. Cycadacere 18 
Copaiva (Balsam) . Crane’s-Bi! Cycads.. 18 
Copai-yé timber.... a Crape (Crépe) Myrtle. ea Cycas*.. 18 
Cop4l, gum-resin of Crassula 102 | C¥clamen* 77 

various tropical Crassulacee... American . qT 
Crataégus Cyclanthus... 35 

« 136 | Crataéva.. Cyclobdthra.. 32 
117 | Cratéxylon 138 | Cycnoches*. 45 
122 | Crawfirdia. 72 | Cydonia*... 108 
163 | Cream-nut T: 138 | Cynara... 82 

i 36 | Creeping Snowberry. 79 | Cynocrambac 62 
Coral-berry.. 89 | Creeping Wintergree 80 | Cynocrémbe.. 62 
Corfllina.. 10 | Cremélobus. Cynodon.... 24 
Corallorhiza, 45'| Crescéntia*.. Cynogléssum 7 
Coral Tree 111 Cynomoérium ... . 49 
Cérchorus.... 133 Gar 149 | Cyperiic ~ 25 

(miscalled) .. Rack (Wall), Water. 150 | Cyperus . . 26 
Cordia. Winter ..... ected 150 | Cypress . 9, 20 
Cordial Flowers (Four) ; sev. other gen. of Classical - 20 

so called from Cruciferze. Southern. 20 
their soothing, Crest-Flowe: 40 | Cypresses... 19 
grateful = quali- Cribaria .. 11 | Cypripédiez.. 43 
ties They are: Crimson, orig’ Cypripédiu 44 

Anchisa, Bordgo.... 71 see Kermes Oak... 51 | Cyrilla.. 75 
Rosa. 41 | Cyrillacee 75 
Viola odorata. 146 | Crithmum.. 92 | Cyrtomium.. 14 

Cordiceps.... 10 | Crocus... 41 | Cyrtdsia ... 44 
Cordyline 30 | Crodmia. .. Cystopteris, 14 
Coréma.. 126 | Crossésoma. Cystosporee.. 10 
Coredpsis.. 84 | Cross-Stem Cytinus. 53 
Coriander . 91 | Crotalaria........ erevwcsctesy 116 | CYtisU9s%,...cc sere ces cereen * 116 



Cyttaria ....cceece ce + 10 

D, suffix to names of 
plants in certain 
Orders or Tribes ; made 
from the genitive of 
the typical generic 
name; e.g., Amaryl- 
lid, Arad, Orchid, etc. 

Dacr§dium, 
Dactylis* 

Dahoon (Holly 
Daisy 

Dalechampia. 
Dammara, Dimma 
Damson... 

saltatoria (Zingibera- 
cez); fls. purple and 
yellow, showy. E 
Ind. See Lesson XXT. 

Dancing Orchid 
Dandelion 
Daphne..... 
Daphne Alliance. 
Darlingtonia 
Darnel . 

Deadly Nightshade. 
Dead-Man’s-Rope... 
Dead Nettle 
Decaisnea 
Decumaria 

INDEX. 

Devil's Bit 
Devil’s Claws 
Devil’s Snuff-box. 
Devil’s Walking-stick 
Devilwood . 
Dewberry 
Dhak Tre 
Dianthéra 
Dianthus 
Diapénsia .. 
Diapensiacee 
Didtoma*... 
Diatomacez. 
Dicéntra .. 
Dicherant! 
Dichéndra .. 
Dichromena. 
Dicksonia .. 
Dictyota* (Dictydta. 
Diervilla.. 

Dillénia... .. 
Dilleniacee. 
Dion (Dioon). 
Dionaéa... 
Dioscorea* 
Dioscoreaceex. 
Diospyros* . 
Diphylléia . 
Diplodiscu 
Dipsaicee. 
Dipsacus* 

Dipterocarpee . 
Dipterocirpus 

Dodecatheon 
Dodonaéa.. 
Dogbane. 
Dog-Bent.. 
Dog-fennel . 

~ Deer-grass.... 
Delabéchea 
Delima .. 
Delphinium 
Dendrobium 
Dendrémecon . 
Dendréphanax 
Dentaria 
Deodar... 
Deptford Pink. 
Desert Palm* 
Desfontainea 
DesmAnthus. 
Desmidiacee .. 
Desmidium, Désmid*..... 
Desmodium . 
Detarium. 
Deidtzia... 
Devil-in-the-bush 

Délichos...... 
Doliocarpus . 

Dracaen d6psis 
Dracfinculus.. 
Dragon’ s-Blood Tree 

Dropwort........0 

Drosera*....... 
Droseracee 
Dryaddnthe 
Dryas......... 

Dry Rot. 
Drypis.... 
Duckmeats. 

Dusty Miller : 3 
Dutchman’s Breeches... 
Dutchman’s Pipe 53 
Dutch Pink (paiut, 147 
Dyer’s Broom. 116 
Dyer’s Weld... 
Dyer’s Woad.. 

Eagle-wood .. 61 
Eaith-Star . 11 
benacee .. 76 
boe Bean. 121 

76 
120 

Ebony Aiianse 75 
Ecbalinm*..... 94 
Eccremocarpu: 67 
Echevéria. 102 
Echinaria 
Echinocactus . 

Eel-Grass.. 
Egg-Plant. 

Eleocarpus . 
Elatérium* (Bebatiam). 94 
Blatindcee 

Elecampane. 
Elephant-Apple .. 
Elephant-Foot. 
Elliéttia. 

Elddea (Elédes) 
El Spiritu Santo. 
Klymus..... 

Empetracez: 
Lmpetram* < 
Encephalarto: 
Enchanter’s Nigh 
Endogens.... 
Endénema 
Engelbardtia 
Enslénia —_délbida, 4 

climber, fis. white, 
fragrant; U. Ss. In 
Sub. Ord. 3, Asclepia- 
dices. 

Entada... 
Epacridee 
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Epacris 78 | Faba*.. Flag . 42 
Yphedra*..... 23 | Fabian: 70 Flagell ria.. 27 
Epidéndree . 45 | Fagopyrum.. 63 | Flagellariacee . 27 
Epidéndrum.. 45 | Fagus... . 51| Flame Tree..... 50 
Epigaéa..... 80 | Fair Maids of France ... 164 Flamingo Plant. 34 
Epilobium*. 97 | Fairy Ring Mushroom... 11 | Flammula .. 166 
Epiphégus . 68 | Palling Stars .... . 8] Flax..... 182 
Equisetacee. 17 | False Indigo Fleabane. 84 
aquisetites,. . + 17) Farfagium Fleur-de-lis. 42 
Equisétum* 17 | PAtsia*...... Floérkia... 130 
Erfnthis ... 163 | Feathered Hyacinth. 31 | Flés Adéuis 165 
Erblichia 96 i Flouréngia... 83 

10 Flower-de-luce. 42 
25 Pp Flower Fence. 118 
80 | Fennel Flower. Flower of the 81 
78 | Fenugreek ... Flower of the Holy 

Ericinee.. 79| Fern Alliance = Night, Poinséttia ul 
Erigeron. . 84] Fern, chérrima... 55 
Eriobdtrya, 108 Agnus Scf¥thicus,.. 14 | Flowering ‘Ash 74 

. Eriocatlon .... 27 Birdf ot —§ Maiden- Flowering Dogwood, 90 
Eriocaulonacee.. 26 ws 16] Flowering Rush 38 
Eriégonum.... 63 foal - 
Eriolaéna... 134 Fly Orchis. 
Eriéphorum . 26 Feeniculum* 
Eriospermaceze 29 Bristle... Fool’s Parsley’ 
Eriospérmum 29 Byssus Forestiéra, shrubs, «mail 
Erisina. 143 trees, 3 spec.; 
Erddium, 131 doubtfully placed in 
Fréphila* 150 Oleacezx. 4 
urvuM.... 112 a Forget-me- 71 

Erycibe .. 71 Film, Flowering. Forked Chickwee 140 
Erfngium.. 92 Gold Forstera... 81 
Erysimum*, 150 Hare’s-Foot.. Forsythia . 74 
Erythrina .. 111 Hart’s-Ton gu ® Fortunaéa. 52 
Erythronium. 32 Fothergilla.. 
Erythrophloéum.. 117 Fouquiéra... 
Erythrérchis.. 44 Four Cordial Flowers. 
Erythréxylon 132 See Cordial Flowers. 
Escallonia .. - 103 Fourcroya (Furcraéa)... 40 
Eschschéltzia i Four-o'clock*.. - 64 

Zia) ... an 151 Seythian Lamb, Foxglove* 68 
Thseré Bean. Shield Foxglove 66 
Etymons, pag Silver, Stag! Fragaria*. 106 

xviii. TYeC.....sess0seseoneeene 3 | Francoa.. . + 103 
Eubigndniee.... Venus "Maidenhair# 16 | Frangipanni « 73 
Eucalyptus... Walking, Wall- Hue 15 | Frangula.. -- 125 
Eucharidium Water-Rue ve 13] Frankénia 142 
Edcharis Feronia.. * 129 Frankeniacee. 142 
uae REEF) 91 | Frankincense. . 128 
Encléa .. ....... ee 23 | Fraxinus*.. 74 
Eugenia... te0 23 | Freméntia .. 133 
Eulalia... 23 | French MUIBEEEY 2 65 
Eudnymus. 83 | Freycinétia .. 35 
Eupatorium 94 | Friar’s Cowl 33 
Euphérbia* 164 | Fringe Tree 74 
Euphorbia 93 | Fringed Orchis. 44 
Euphorbiacez. . 60 | Fritillaria . 32 
Euptélea.. 60 | Freelichia. 62 
Etrya .. 93 | Frogbit A iance, in- 
Euryale 92 cluding only 
Eurybia. 51 | Frogbits ...... 39 
Euthemis . 12{ Fruit Mould. 10 
BOt0ca..... ccc ceeascenscseeon 72 | Fir ceoees 20, 21 | Fichsia..... 97 
Evening Glory.. «+ 72 | Fire-Pink. . 142 | Fucoides.. 10 
Evening Primrose 97 | Fire Tree... . 60] Facus.... 10 
Everlasting, 8... 84 | First Plants. 7| Fumiria. . 151 
Everlasting Pea 112 | Fissénia.. 96 | Fumariacee -. 151 
Eve’s Thread. 82 | Fitches 163 | Famitory. 151 
fxogens. .. 49| Fittdnia.. . 66 | Fangi 10 
Exogonium’ . 1 Flacourtia. 145 Fungus Stone. 11 



Grass, Canary... 
Furcraéa. Cheat,Chess,Coc 

croya foot, Couch: 
Furze ... Crab .. 

Darnel.. 
Gaértnera. Dropseed, Feather.. 
Gaillardia Gladcium 152 Fescue.. ae 
Galactia.... Gleditschia.. 118 Fountain, Fox-tail., 
Galactodéndron*. 60 | Gleichénia... 13 Guiana 
Galangal .. 48 | Gleicheniacee.. 13 Hair... 
Galanthus. 41 | Globe Amaranth 62 Hedgehog. 
Gilax.... 78 | Globe Flower. 163 Herd's.. 
GAlingale.. 26 | Globularia..... 65 Lemon. 
Galipéa « 130 | Glorid 29 Lyme... 
Galium..... 86 | Glory Flower. 113 Meadow, Melick.. 

126 | Gloxinia. kK 
138 | Glumf{fe: 
138 | Glycine 

Gardener's Garters 25 | Glycyrrhiza... 
Gardénia, Gnaphalium 
Garidélla_ (includ Gneta 

Nigélla) 3 | Gnétum.... 
Garland Flower... 48/G beard 
Garlic....... 31 | Godétia.... 
Garlic Pear 147 | Gold Cup.. 
G4rrya...... 90 | Golden Chain.. 116 Silver-Beard.. 
Gasteromycétes 11 | Golden Club 34 Soft, Sweet-Reed.. 
Gandichatdia..... . 132 | Golden Rod.... « 85 Sweet Vernal... 
Gaulthéria 80 | Golden Saxifrage 104 Timothy, _Triple- 
Gaura... Gold-of-Pleasure 149 awned.. 
Gay Feather. 85 | Gold-Thread .. 163 Velvet.. 
Gayl 78 | Gomphia 128 Wooll: 
Gazania 82 phégyne. 94 | Grass Cloth. 
Geaster ll eee 62 | Grassnut-Sedge 
Geissoloma Gondélobus Grass of Parnassus. 
Geissolomacee. Gooba.... Grass Tree..... 
Gelséminum.... 3 | Goodénia.. ae Grass-Wrack. 
Gel ium 3 | Goodeniacee.. 81 | Gray Plum. 

Gelsominum 15 | Goddia Greater Spearw or 
Goodyéra . Greek Valerian 
Gooseberry .. Greenbrier ..... 

eh Barbadoes. 93 | Green Dragon... 
Gentian ‘Alliance... Goosefoot..... 62 | Green Seaweeds, 
Gentiana,* Géntian.. 72 | Goosefoot Alliance...... 62 | Grégré Tree...... 
Gentianacee. 72 | Goose-Grass 106 | Grenade 
Georgia Bark 88 | Goose-Grass (Am.), Po- 
Geraniacez.. 130]  l¥gonum aviculdre. 
Geranium*... 
Geranium Alliance. 
Gerardia... 
Germander' 
German Ivy (miscalled) 83 
Gesnéra (not Gesnéria).. 68 
Gesneracee.. . 67 
Géum...... ee wee 106 
Ghea, Ghee, Lutter made 

from oil of Elaéis...... 36 
Gherkin....... 95 
Giant Fennel 91 
Giant Nettle.. 

Gilliésia.. 

Gilliesiacee. 
Gilly flower... 

Ginger Alliance. 
Gingerbread Plum. 
Ginkgo Tree. 

Gopher-wood . 

Gourd-Tree (Calabash 
Tree)... 

Grabowskia. 
Grains, sds. of Grasses. 
Grains of Paradise........ 
Graminacee .... 
Grammatéphora*... 

Grass Alliance. 
Grass,* Beard.. 

Bent, Bermuda. 
Blue-, Brome.......... 
Broom-Sedge, Bur... 

Ground Hemlve 
Ground Ivy... 
Ground Pea 
Ground Pine.. 
Ground Plum... 
Groundsel (Grunsel).. 
Groundsel Tree 

Guaiacum,* Guaiac 
Guarry... 
Guattéria. 

Guernsey Lily. 
Guettarda... 
Guinea Corn.. 

Gum penjemie ‘Gen. 
zoin)... eee 
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Gum Trees. Helicdnia .... 
Gannera.. Helicteres., 
Gustavia . Haliotrope 
Gitta Pércha. 76 | Heliotropium. Honeysuckle, Lonicera.- 
Guttifere .. 138 | Héllebore.. Hop. 
GuzmAnuia. 46 | He!léborus Hop Hornbeam. 
Gymniécladus. 118 Helminthostachys. be 17 | Hop Tree.. 

18 | Helvél 10 | Hérdeum . 
16 awine 91 | Hornbeain 

Gymnospérme. 1, 18 | Hemerocall 31 | Horned Poppy 
Gymnéstachys.. 34 | HemerocAllis 32 | Horned Zamia. 
Gymnostachyum. 66 | Hemitélia... 14 | Hornworts... 
Gynandrdépsis. 148 | Hemlock, Coninm macu- Horsechestout 
Gynérium... 24 latumn, Eur. See Horse-nettle, Solanum 
Gynocardia. 145 note to Conium in carolinénse, U.S.. 
Gynopleira. 96 this Index. Horseradish. 
Gynostémma, 94 Water... 92 | Horsetails... on 
Gy pséphila., 142 | Hemlock (or “ace).. 21 | Horseweed, Erigeron 
Gyrocarpus. 61 | Hemp... 59 canadénse.. 

(But nearer Com- Henbane . 70 | Hosackia ... 
_ bretacez)... 100 | Hénna 98 | Hottentot-Bread 

Gyrostémon, J Qehrubs, Henriquézia. 88 | Hottdnia... 
fis. sol., es in Hep§&tica. 165 | Houndston 
Phytolaccacem... 63 | HepStice 12 | Housel 

Heracléum ... 91 | Housténia... 
Habenaria .... 44 | Herb Paris 30 Sa de 54 
Habrothamnus . 69 | Herb Robert. 131 | Hovea... . 116 
Hackberry. ... 59 | Herbe de St. Pierre 92 73 
Hackmatack . 20 | Hercules’ Club, Xan- Huckleberry, a corrup- 
HemAnthus*.. 41 thoxylum Clava tion of Whortebeny: 
Hematixylon 1g Hérculis, W. Ind... 129 | Hudsonia. . 
Hemodoricee .. 40 American... 2.0 91 | Hugonia. 
Hemodorum . 40 | Heritiéra.... 134 | Humbdldtia 117 
Hakea.. 60 
Halésia 15 
Halimeda 9 | Hernandia. 61 | Humirium*.. +» 132 
Halorigez. 97 | Hernandiice: 61 | Humming-bird Bush.... 113 
Haloragis. 97 | Hésperis 160 | Hamulus.. 59 
Hamadryas. 164 | Hetaéria A 152 
Hamamelid: cee. 101 | Hedchera... «- 153 
Hamaniélis. 101 | Hévea ... 55 
Hamélia. 87 | Hexiris. 74 
Hamiltodnia. 87 | Hibbértia... 31 
Hand Flower 133 | Hibiscus. Z 30 
Hardenbérgia. 52 | Hyacinthus... 31 
Hardhack ... 106 |. Hig-taper. 69 | Hydnora.. 53 
Hardpeer. 98 | Hillebrandia. 94 | H¥dnum... aT 
Hare-bell* .. 81 | Himanthalia* 9 | Hydrangea... 103 
Hare’s Ear.. 92 | Hindki...... 20 | HydrAstis.. 163 
Haricot.... 110 | Hippedstrum 41 | Hydrocera. 130 
Hasheesh. 59 | Hippocratea... 39 

i 138 | Hippomane 39 
109 | Hippophaé. . 61 | Hydrocétyle.... 92 

Hazel-nut. 51 | Hippiris . 98] Hydrodictyon.. 9 
Heartsease’ 146 | Hiraéa. é 13 
Heartseed.... 123 | Hirtélla... 72 
Heath,* Heather.. 80| Hoarhound (Hor e ~ 154 
Heath Alliance... 18 hound)... 64 72 
Hebradendron* Hog- plum... ‘ y2t Hydroph$lum. 72 

i ‘Snout Grass. . 42} Hydropyrum.. 25 
Heo . 84] Hydréstachys. . 139 
Holboéliia.. 155 | Hydrotaénia 42 
Hilcus....... 24! Hymenaga.......ccoee 
Hololachne 2 HymenocAllis, a genus ’ 

Heliamphora.. 
Helidnthemum 
Helidnthus*.... 
Helichrysum . 

separated from Pan- 
cratium ; 
ndrium, 

see P. coro- 
P. rotdiwm ; 

several fine species in 
Mexico 
America... 

sand tropical 
40 



Hymenomycates...... li 
Hymenophyllacez.. 13 
Hymenopb¥llum . 13 
Hyoscyamus*. 70 
Hyperbaéna... 156 
Hy pericicee . «. 138 
Hypéricum. 138, 139 
Hyphaéne... 36 
Hyphomycates.. 10 
Hypnum*.. 12 
Hypolftrez 26 
H ypol ytrum.. 

INDEX 

Isdetes ... 17 
Isdmeris.. 148 
Tsonfndra’ 76 
Isopyrum... 163 
Italian May.. 106 

Ttea. 103 
Ivory 35 
Ivy 90 

Ixia... 
Ixonanthes. 

Jacaranda.. 
Jackal's Ko: 
Jack-in-a-box 
Jack-in-the-Pulp: 
Jacob’s Ladder. 72 
Jacquinia .. 76 
Jalap* oe P at 

i OGWOO.... see 
Ice Plant, 98 cae Mignone stan. 08 
Tlex «2... 
Tlex-Oak . 
Ilicinee . 
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chewed roots of Piper 
(Macrépiper) Mathys 
cum 

Kelléttia. 
Kenilworth Ivy (mis- 

called) 
Kennédya.. 

Kérmés Oak. 

Kielmeyera.. 
King-cup . 
King’s Spear. 
Kissénia ... 
Kitaibélia 
Knawel. 
Knight's-Star Lily 
Kniphofia..... 
Knotgrasses 
Knotwort.. 

ou 
Kentucky Rock-Moss... 

Tllécebrum.. 140 | Japan Allspice. Knowltonia.. 165 
Iicium . 161 | Japan Day-Lily 32 | Knoxia..... 87 
Tligera 100 | Japan Medlar.. - 109 | Kohl-rabi . 149 
Immortélles. 84 | Japan Pepper.. 129 | Kokodna, Kokoon. 126 
Impatiens 130 | Japan Quince 108 | Kokra Tree.. 56 
Imperata 25 | Japora Butter Tre 143 | Kostelétskya 135 
Tmnphee... 25 | Jarool ........ 98 | Kraméria.. 144 
Incarvillea, 67 | Jésminum, J 75 | Kas-kis. 25 
Incense Tree... 83 | Jateorhiza. 156 | Kyllingia.. 26 
Incense Trees 128 | J&tropha. 56 
Indian Bean..... 67 | Jetfersonia 155 | Libdanum... 
Indian Butterfly. 45 | Jerusalem Artichoke.... 83 | Labiate... 64 
Indian Copal 136 | Jerusalem Cherry......... 70 | Labiateefloree. 82 
Indian Corn. 25 | Jerusalem Oak, Cheno- Lablab, Lablavia. 110 
Indian Cress.. 130 podium Borys, Eur... 62: Labrador Tea. 19 
Indian Cucumber: 30 | Jessamine . 75 | Labarnum. 116 
Indian Hemp... 74 | Joint-Fir 23 | Lac .eseeees 60 
Indian Jasmine. Joinvillea.. 27 | Lacebark Tree*. 61 
Indian Lilac. Jonési: i 117 | Lace-Gourd 95 
Indian Millet. Jonquil .. 40 | Lachenilia. 31 
Indian Physic.. Joseph’s 63 | Lachn4nthes .. 40 

Jove's Nut... 53 | Lachnocadlon 27 
Judas Tree.. 117 | Lacistéma 55 

Indian Turnip.. Jugland 52 | Lacistema 54 
India Rubber. Judglans....... 52, 53 | Lacquer... 
Indigo....... Jdjuba, Jdjdbe aeeee 125 | Lactiica... 
Indig6fera . u 2 i 

Inga ...... Jhneus 
Ink-berry .. Jungermannia Lady’s Slipper 
Toula Juniper .... 19 | Lady’s Smock 
Tonidiamn. Juniperus. - 19) Lady’s Traces. 44 
2 Jupiter’s Beard 86, 115 | Laatia...... 145 
Ipecac .... Jussiada ... . 97] Lagenaria. 95 

White . Justicia . 66 | Lagerstroémia 98 
Ipomaéa.. Lagetta® 61 
Triartea .. xdetien... Lagarus 24 

Iridacee. Kaffirboom 111 | Lamb’s Q 62 
Tris*... Kagenéckia .. 104 | Laminaria... 9 
Irish Mos Kalanchodé 102 | Laminarites 9 
Ironbark. Kale .. 149 | Lamium...... 64 
Ironweed... K Almia. Lancashire Asphodel . 28 
Ironwood, Sideroxylon.. 76 | Kanlfassia Lancewood.. 157 

Carpinus 50 | Kanri Pine.. Landélphia 74 

Tsatis*... Kava, Ava, disgusting Lantana .. 65 

Isodénd! Polynesian drink ee 

Isdeten .. made from spittle of 
16 





Mallow*.. 

Mal pighia. 
Malpighiacee 
Malta Mushroom 
Milus.... 
Milva* 
Malvacee . 
Malvaviscus . 

Mammee Apple 
Manchineel... 

MA&ngrov 
Ménihot. 
Manilla Hemp 
Manna... 
Manna ‘Ash. 

Mangosteen Alliance. 

Mantisia, showy genus 
of Zingiberacee; E. 
Ind. M. _ saltatd 
Dancing Girls; 

ria, 
fis, 

purple and_ yellow. 
See Lesson XXI. 

Maple ... 
Mardnta. 
Mardsmius 
MarAttia ... 
Marattiace 
Maravilla... 

Mare’s-tail 
Margosa.... 

Marmalade Orange. 
Marmalade Tree. 
Marmelos.. 
Marrdbium .. 

Martynia .... 
Marvel-of-Peru 
Mary’s Flower. 
Masdevallia . 
Massétte 
Mastic .. 
Matonia. 
Matrimony. 
Matthiola.. 
Maurandia. 

INDEX. 

Meadow Suaffrons. 
Meadow-sweet. 
Meconélla.. 
Medéola.... 
Medicago, Medic’ 
Medinilla . 

Melanthium 
Melastoma.... 

Meliaicese 
Melianthus 
Mélica, Me 
Melicécca.. 
Melicytus .. 
Melilotus, Mélilo 
Meliésma... 

Menispermacee. 
Menispérmum. 
Méntha....... 
Menyanthes 
Menziésia.. 

Milkwort... 5 
Milkwort Alliance... . 
Millet, sev. spec. of Se- 

taria, now included in 
Panicum 

Milléttia 
Mimésa* . 
Mimdseee 

Mint Alliance. 
Mirabilis* (Fig. 189) 
Mirbélia. 

Mitrewort..... 
Moccasin Flower. 

Mollinédia. 
Molligo.... 
Molucca Balm.. 
Moluccélla..... 

Moneywort 
Monimia .. 
Monimiacee 
Monkey-Bread. 
Monkey Flower.. 
Monkey-pot Trees. 
Monkey's Dinner-B 

ni Monkshood 
Bome authors)... 99 | Monnina... 

Mermaid... 97 | M tylédons 2 
Merilius... Monodora 
Mesembryacez. e 
Mesembryfinthemum.... 
Mesocarpus. 
Méspilus. 
Mésquite 
Mezkect)/G Grass. 

Methénica. . 
Methonice: 
Metternichia 
Mexican Tea, Chenopo- 
dium cnbrosioldes, 
trop. Am. 

Mezéreon .. 

Miconia . 
Microbes... 
Microcéccus . 

odorata 

Monopétale . 
Monotaxis. 
Mondtropa, 

Moringacez. 
Morisonia. ... 
Morning Glories. 
Morus.. 
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86 105 
17 73 

es : Nardéstachys 86 50 
Moss Campion 142 | Narthécium 28 | Nyctaginacee 63 
Moulds........ 10 | N4rthex... 91 | Nyctanthes... 75 
Mountain Ash 108 Nastartion ‘(not Nastur- Nymphaéa. 
Mountain Ebony,. 118 tium; but an An- Nympheiacee.. 
Mountain Laurel. 80 glicism, given on NY BBA ..ereeeeeeee 
Mountain Maize... 49| account of the 
Mountain Rice.. 24 pungency, which re- 
Mourning Bride 86 sembles that of the 
Mouse-ear, some §| es true Nasturtium) 130 Bur, Ches 

of Cerastium and . | Nasturtium 150 won . Be 
Hieracium. Navicula*.. 8 Cork*. 5 

Mouse-ear Chickweed... 141 | Necklace Pop! 57 Durmast, 
Mouse-tail...... Néctarine .. 105 ropean*.... 

Neda... . 63 Guatemila... 
Neem Tree. - 128 Holm, Llex, Kermés 51 
Negro Peach. 88 Laurel, Live......--- 51 
Negtindo --+ 123 Mexican,  Mossy- 
Neillia cup. ho 

Nelanibium?® .........ssc0e 153 Post... . 
Mungiba. Nemiastylis (Nemés- Red, Scarlet, 
Muraltia - tylis) 42 Shingle, Spanish. 51 
Misa*... Nemopénthes, . 126 Turkey, White. 52 
Musacee . Nemdphila » 721] Oakésia...... 
Mascadin Nedttia ... 441 Oat... 
Museari Nedttiew 44 Wild: 
Miasci Neowiédia . 43 | - 
Mushroom Nepenthicez . 53 | Ochna 
Musk-Mclow Nepénthes*... 53 | Ochnacez. 
Musk Tree. Nepenthes Alliance. 53 Ochradénus.. 
Mussaénda . Népeti Ocimum... 

Octémeles. 
Gdogodninm® . 
Cnothéra ...... 
Ogeechee Lime. 
Oil-Nut..... 

Myopordcex Okra . 
alyonets . ee Olacine 

ostrus .. a Olax® 
Myrangium 12 | Nettle Tree.. . 59 9 lax’ (Fig. 181). 
Myrica*... 58 | Neurada... . 105 | Olax Alliance 
Myricacee. 58 | Nevitsia . 106 | Oldfiéldia 
Myricaria.. 139 | Newbérrya 79 | Old Man... 
Myrioph#llum.. 97 | New Jersey Tea. Old Man's 
Myristica*..... 157 | New Zealand Flax F Olea*..... 
Myristicicee 157 | New Zealand Spinach... 93 | Oleacez 
Myréxylon. . 70 | Oleander... 
Myrrh® ..... Oledster 
Myrsinacee.. Olibanum. 
Mfrsine.. i 
Myrsiphyll 
Myrtaicee. 
Mfrtle*..... 
Myrtle Alliance. Omphaldobium. 
Mfrtus*........ Onagracez.. 
Mysodéndron. Oncidium* . 
Myxomycetes... Oncoba .... 

Ondbrychis.. 
Negélia Norrisia. Onocléa 
Naiadaicee. Néstoc... 8 | Ondnis* 
Najas (Nias) Nostocacee .. 8 | Onopordon .. 
Nandina . Nothol better ‘No- Ophélia.... 

thochlaéna).. 16 | Ophiocaryon. 
) 154 Ophiocadlon... 
157 | Ophioglossacex. 
19 | Ophiogléssum. 
26 | Ophiopdgon Narcissus A ance. Nut-Rush... 



Ophiopogonacese te 

Orohidices, Orchids. 
Orchis*. 
Orchis Alliance.. 
Ordeal Bean 
Ordeal Tree (Green é). 
Oreodéxa.. 
Origanum . 
Ornithégalum.. 

Orobanchacee. 
Orobanche* 
Oréntium. 

Orpine.. 
Oryza. 

s' 
Oscillatoria.... 
Oscillatoriacez. 
Osier 
OsmAnthus . 
Osmanda*.. 
Osmundacee. 

Ostrya..... 
Othonna.. 
Our Lady’s Bedstraw.... 
Our Lady’s Slipper....... 
Our Lady’s Thistle. 
Our Saviour’s Trees 
Ouvirdindra*.. 

y' y- 
Oxfbaphus.... 
Oxycoccus.... 
Oxydéndron 
Oxfegraphis. . 
Oyster Plant.. 

Paonia, Peony 
Pepalinthus.. 
Painted Cup.. 
Paleochérda* 

Palm Alliance... 
Palm, Arénga. 

Betel-nut. 
Cabbage 
Cocoa-nut, Coquilla 
Date,* Desert*....... 
Double Cocoa-nut... 
Doum, Gingerbread 
Ivory-nut* (Fig. 

198) ...eccccenrsseseres 

36 

37 ona Chick... 
Sea Cocoa-nut........ 36 Cork Tree... ie 
Solomon’s Cocoa- Cow, Pisum arvénse 112 
TUE secesenen oneeeees 36 Everlasting. eesneaeasede 112 

Star-seed, Telipotss: 36 Field, Pisum arvénse 112 
Toddy, Wax 37 

Palmacez... 35 
Pélma Christi 56 Prayer-bead. 
Palmélla ... 8 Rati, Rétt 111 
Palmellacese. 7 Sensitive . 113 
Palmétto... 36 Spurred. 111 
Palo Santo 110 Sweet,* 112 
Pampas Grass... 24 | Peach*........ - 105 
Pamphilia.... 15 #, 9 
Pamplemousse . 129 | Peacock Lily.. 
Panax....... 91 | Pea-nut. 
Pancratium.. 40 | Pear... 
Pandanacee Pearlwort. 
Pandanus.. Peas ow... 
Pandorea... Eecon, Pecana le as in 
Pangium... 
Panicee. liana: 9 
Panicum Peepul Tree 60 
Panqué.. Pékea. . 188 

Pékoe.. . 137 
Pelargonium*. 131 
Peliosinthes. 33 
Pellaéa... 15 

a Péllitory, 83 
Paper Mulberry........ Péllitory-of-the- wall. 60 
Paper-Reed*. . 26 | Peltandra. 33 
Papilionicee.. 109 | Penaéa... 55 
Pappoose Root. 155 | Peneaceze 55 
Pappophoree... 24 | Penguin... 47 
Pappéphorum.. 24 | Penicillium. 10 
Papyrus*..... 26 | Pennisétum . 
Paraguay Tea.. 127 | Pennyroyal.. 
Hardanehues: 42 | Pennywort.. 
Parechites... 73 | Péntace. E 

Pentacléthra .. . 121 
Paridez.. Pentacraéna 141 
Parietiria* 60 | Pentagonia, 87 
Parinarium. 104 | Péntas... 88 
Paris. 30 | Peperdmia. 54 
Parkéria 13 | Pepina... 30 
Parkia. 121 | Pepper... 54 

Parkins nia. 118 | Pepper Alliance.. 64 
- 12] Peppercorns... 54 

Parmentiéra.. . 66 | Peppergrass. 149 
Parnassia. .. 103 | Pepperidge .. 90 

140 | Peppermint.. 65 
140 | Pepper Tree 122 

Parrot Pitcher. 153 | Peréskia. 93 
Parrot’s Beak. Periploca. 

Peristéria... 
Periwinkle.. 

Petalostémon.. 
Petit Coco... 
Petiveéria, garlic-scented 

small shrubs; fis. 
small, in whip-like 
spikes; fr. an akaine. 
4 spec., trop. Am.; 
one P, allidcea, 8. Fla. 
In Phytolaccaces...... 
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Petraéa 65 | Pine, Scotch,* Scrub 22 
Petrosel 92 Soft-leaved. 22 
Petinia. 70| | Southern 21 
Pedmus 158 Star, Stone 22 
Peziza 10, 52 Sugar, Swiss. .. 21 
Phacélia. 72 White, Yellow. 21 
Phaleenopsis.. 45 | Pine, Pine-apple ... 47 
Phalaridez.. 24 | Pine-apple Muslin.. 

alaris 25 | Pines....... nec 20 
vas 11 | Pine Sap.. 79 

Phanerogamia. 18 | Pin-grass. 131 
Pharbitis* 71 | Pinguicula*.. 68 
Phascum... Pink (Did4nthus) 142 
Phaséolus. Pink Alliance 139 
Pheasant’s-Eye.. Pink-root. 
Phegopteris.. . 16 | Pinus* 
Phenacospérmum . 47 | Piper 
Philadélphus. - 103 | Pipericez - 
Philésia. .... 30 | Pipeworts... 
Philydricez.. 27 | Pipsissewa. 
Philydrum.. 27 | Piptathérum. 
Phiebddium. 16 | Pirctinia.. 
Phleinez. 24) Piri-jiri. 
Phiéum.. 
Phlox.. 
Phoénix*... 
Pholisma .. 
Phoradéndron. 
Phérmium 
Photinia ..... 
Phoxaénthus 
Phraginites. 
Phryma...... 65 
Phyllanthus 56 
Phyllodoce... 80 
Phyllogléssum. 18 
Physalis... 70 
Physarum, 11 
Physomycétes . 10 
Physostigma... ba wd 
Phytélephas* (Fig. 193) aoe 
Phytocréne.. 127 
Phytolacca... 63 
Phytolaccdcee.. 63 
ICCA. reee eee 20 

Plokeral ‘Weed: 27 
Picramnia. .. 

Pine ‘Alliatce 18 
Pine, Amboyna.. - 22 
aa (Fig. 4)... 21 
Blac 22 
Calabria, Corsican 22 
Coulter's .. 21 
Dammar, “Gray 

Scrub.. seve 22 
Indian.... 21 
Italian, Kauri. 22 
Loblolly. . 22 
Pitch, Po . 21 
Prickly, Red 22 

Pitcher-Plant, ‘Austra- 
lian (Cephaldtus) 

Pitcher Plants, Ameri- 
can (Sarracenidcez) 

152, 153 
we 144 Penne aces: 

Pittésporum . 
Pityranthe . 

78 
Plantain* (Banana). 47 
Plaquemine... 76 
Platanacee 58 
Plitanus* .. 58 
Platycarya . 52 
Platycarpum . 88 
Platycérium. 16 
Platycddon. 81 
Platyloma. 15 
Platystém 152 
Platystigma 152 
Platytheca... 143 
Platyzoma... 13 
Pleasant Meats.. 47 
Pleréndra ... 90 
Plum .. 195 
Plumbaginicee a TT 
Plumbigo.......2. V7 
Plume Columbine 166 
Plume Nutmegs 
Plume Thistle. 82 
Plnmiéria 73 
Poa .....000 23 
Pod-bearers 109 
Podocarpui 19 

| Pokeberry. 

-Polygala*... 

Podophfllum..... 
Podostemacee .. 
Podostémon . 
Poet’s Jessam: 
Pogonia......... 
Pogostémon 
Poinciana 
Poinséttia... 
(P. pulchérrima, Flower 

of the Holy Night(Flor 
de la Noche Buena), 
Christmas Flower, of 
Mex. and trop. Am, 
Blooms during Christ- 
mas-tide ) 

Poison Oak 

Polanisia... , 
Polemoniacez. 
Polemonium.... 
Poleminium Alliance.. 
Polianthes... A 
Polishing Rushes ee 
Poly4nthus, a var. “of 
Primula vulgd@ris........ 

Polycarpaéa.. 
Polycarpon 

Polygalicee 
Polygonacez. 
Polygunatum 
Polygonum... 
Polf¥gonum* pennsy 

nicum, ©, 2°-4° high, 
fis. pink. U.S. FL 
organs, oe 
ig. 

Polypétales. 
Polypodiacese 
Polypédium... 
Polypégon. 
Polyporites 
Pol¥porus.. 
Polf¥stichum. 
Pol¥trichum* 
Pomegranate*.. 
Pomme Blanche. 
Pond Spice 
Pondweed. 
Pondweed Alliance 
Pontedéria . 5 
Pontedéria Alliance.... 
Pontederiacee. 
Poplar. 
Poppy*. 
Poppy Anémo' 
Pépulus........ 
Poranthéra*. 
Porte-Chapeau. 
Portulaca... 
Portulacicee.. 
Possum, Plant... 
Potamogéton*., 
Potato. .... 
(Potato, from. ‘“Batatas, 

the native name in 
8. Am. The Sweet 
Potato, as it is now 
called, is the true Po- 
tato. It was called 



Potato and extensive- 
ly cultivated in Eur. 
lung before the intru- 
duction of the Irish 
(or white) Potato; 
and it is still far 
more extensively cul- 
vated and feeds a 
much greater number 
of human beings in 
both worlds. It is Pa- 
tita in Spanish, Por- 
tuguese, and Italian; 
Patate in French.) 

Potato, Irish, White...... 70 
(Called Irish becuuse it 

is the staple food of 
Ireland. Called 
Earth-Apple—Pomme 
de terre—by the 
French; Poma di ter- 
va by the Italians.) 

Potato Rot... 
Potentilla. 
Potérium . 

Prairie Clover. 
Prasium.. 
Prayer-bead Pea. 
Pretty-by-night. 64 
Prickly Ash. 129 
Prickly Pear, 93 
Prickly Poppy: . 152 
Pride of India 
Priestléya 
Primrose... 
Primrose Alliance - 
Primrose-Peerless. . 
Primula......... 
Primuiacee.. 
Prince’s Feather. 
Prince’s Pine.. 

Prinsépi: 
Privet. 
Prickia 
Pronaya. 
Proserpinaca 
Prosopis....... 
Prostanthéra. 64 
Protea...... 60 
Proteacee. 60 
Protocéccus* .. 7 
Protophyta.. 7 
Provence Cane 
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Puccoon... Red Jessamine. 
Pudding Pip Red Osier Cornel. 
Puff-ball.... Red Pepper. 
Pulsatilla. Red-Root.... 
Pala Fern Red Seaweeds 
Pumpkin.. Red Snow 
Pinica*.. . Redwood..... 
Purdiaéa . Reed (Araindo) 
Purslane.. Reed-Mace..... 
Putty-Root. Reindeer Moss. 
Pyréthrum. Reine Marguerite 
Pyrola..... Reséda* ..... 
Pyrolaceae .. Resedacee. 
Pyrrhosa. Restharrow’ 
Pyrularia Restiadcee.. 

Réstio. . 
Restio 

Pyxidanth ra. 78 | Resurrection Rose... 
Retiniphyllum 

Quaker Ladies............. 88 | Retindspora.. 
Quaker Ladies, Aconi- Rétti ........ 

tUM UNCINGLUM, .. 20.0006 Rhamniacee. 
Qualea....... Rhamuus... 
Quamoclit.. Rhiatany. 
Quassia.... Rheum 
Quassia-Cups.. Rhéxia 
Quatre-épices Rhizobolus... 
Quercitron hi paces a 
Quércus*, Rhizophora... 
Quiina. Rhizophoracee 
Quillai Rhodanthe... 
Quillaja. Rhodea, see Ri 
Quillworts.. Rhododéndron. 
Quince... Rhodolaéna... 
Quinine.. Rhodoléia.. 
Quivine Trees Rhodora.... 
Quisqualis.. Rhodospérme .. 
Quito Grass. Rhodyménia. 
Quiver Tree. Rhubarb. 

Rhas*. 
Radish ... 
Rafflésia* 53 | Rhynchospora... 
Rafflesiacee . 
Ragged Lady. 

53 | Rhynchosporee. 
163 | Rhynchétheca. 
141 | Ribbon Grass 

Ranunculacee. Ricinocarpus 
Rantnculus* 164 | Ricinus* ... 
Rapatea..... 
Rapateacez.. 
Raphanus 

Psidium 
Psilotum .. 

PtOris......22--  seeeee 16 
Ptéris serrutdta,® Ind. 

Antherozoid, Fig. 2. 
Pterisdnthes... ve 
Pterocarya 
Pteréspora (Newbérrya) a 
PUCCIDIA ...00s00- vereeneaeees 

Rattiesnake’s Master.... Rock-Rose, 
Ravenala. ose Rohdea.... 
Rayania (not Rayana) Romnéya. 
Reaumiria. - Rondelétia 
Red Bay . Rood Elzé. 
Red Cedar.. 
Red Cop4l.. 
Red-hot Poker. 

Rope-Grasses 
Roridula... 

31 ' Rosa* 



188 

Rosice..rssee 
Rosa-M4llos .. 

INDEX. 

St. Mary’s gold. 83 
St. Peter’s-wort. 138 

Saturdia... 

Rosary Bean (Rhyncho- St. Thomas’ Tree . 118 | Saul Tree 
sia). Salicicee... 57 | Sauradja. 

Rose... 107, 108 | Salicérnia. 62 Seururacen 
Rose Alliance » 100 | Salisbiria*. 19 | Saurirus.. 
Rose-Acacia 114 | Salix*, 57 Sauvagesia... 
Rose-Apple.. 100 | Sallow. 57 
Rose-Mallow. 135 | Sallow 61 
Rose-Tangles.. 10 | Salpigléssis. 69 
Rose of Jericho . . 150 | Salsify.. 82 Saxifragaces.. 
Rosemary ....... 64 | Salsdla.. 62 | Saxifrage... 
Rosemary Willow. 58 | Sal Tree. . 136 Scabidsa.... 
Rosewood ... 110 | Salvadora ... 74 | Scarlet Runner 
Rosmarinus. 64 | Salvadoricex 74 | Scépa........ 
Rouge... 82 | Salvia*....... 64 | Schaefféria 
Roirea.. . 121 | Salvinia*, 17 | Schinus. 
Roxbarghia 28 | Salviniaceee. 17 | Schizaéa. 
Roxburghiacee 28 | Sambiicus.. 88 | Schizandra. 
Rowan Tree. . 108 | Samolus..... 77 Schizanthus.. 
Royéna.. 76 | Samphire 92 laéna 

87 | Simyda.. 96 | Schizéstylis... 
86 | Samydacee . 96 | Schcenocép! 

106 | Sandalwood... 50 | Schéllera 
83 | Sandalwood Alliance 49 | Schrankia.. 

130 | Sindarach (Gum)... 19 | SchuurmAénsia.. 146 
66 | Sandbox Treée. 55 | Schweitnitzia. 79 
63 | Sandersodnia 29 | Sciaphila... 39 
30 | Sand Myrtl 79 | Scilla..... 31 

Rushes.. 28 | Sandwort. 141 | Scirpez.. 26 
Russélia 68 | Sanguinaria 152 | Scirpus... 26 
Rust, Trichdbasis Ri- Sanguisorba.. 107 | Scitaminez . 4T 

bigo, near Puccinia.... 10 | Sansiviéra... 31 | Sclerdnthus . . 140 
Ruta* * 130 Santalacez. 49 | Scléria, Sclériex. 26 
Rutacee.. 129 | Séntalum. 50 | Sclerolobiun ... 119 
Bn yecnia 137 | Sapindacee. 122 | Scolopéndrium*.. 15 
Rye. 23 | Sapindus, Soapberry. Scotch Thistle. 82 

Trees, shrubs, both Scouring Rus! 17 
worlds, trop. Sapona- Screw Bean. 120 
ceous. Fr. often edi- Screw Pine 35 
ble. Sds. round, black, Scrophularia 68 
made into rosaries. Scrophulariacez .. 68 

Sabiacee.. Near Nephélium....... 123 | Scuppernong Grape.. 125 
Saccharomyces . 10 | Sapodilla (Sapodeely a). 76 | Scurvy Grass ...... 150 
SAccharum.. 25 | Saponaria . 142 | Scythian Lamb.. 14 
Saccogléttis 132 | Sapota... 76 | Scytonéma 8 
Sacred Lotus . 153 Sapoticee 76 | Sea Bean... 120 
Sad Tree.. 75 | Sappan-wood 118 | Sea Bladder.. 9 
Safflower.. 82 | Saprolégnia... 9 | Sea Buckthorn 61 
Saffron 42 | Sarcocaulon.. 181 | Sea Grape.... 23 
Saffron C: 42 | Sarcocéphalu 88 | Sea Heaths 142 
Sage.. 64 olla. 55 | Sea Holly .. 92 
Sage Brush.. 83 | Sarcocool 55 | Sea Kale 148 
Sage Tree. 65 | Sarcolaéna.. Sea Lave 17 
Sagina 141 | Sargdssum. Sea Lentils 10 
Sagittaria 38 | Sarothaémuus.. Sea Oar 9 
Sago Palm. 37 | Sarracénia*... Sea Rocket . 148 
Sago Palm (miscalled) 18 | Sarraceniacese Sea Thong... 9 
Saguérus.. Sarsaparilla,* medicinal Seaweed Alliance 7 
Sagus.... rts. of numerous spe- Seaweeds..... 7 
Sainfoin cies of Smilax, hoth Sea Willow.. 
St. Andrew worlds. 58. ‘papyrd- Seawrack.. 
St. Bruno’s Lily. cea,* Brazilian Sarsa- Sebadilla .. 
St. James’ Lily . parilla, Fig. 241, fur- Sécale. 
St. John’s Bread. nishes the best rts. Secamoi 
St. John’s-wort. 8. Sarsaparilla, U.S. Séchium. 

is of little value.. Sedges 
Sasfinqua... Sédum*.. 

St. Lucia’s Cherry. SAssafrus. Selaginél 
St. Martin’s Herb... 1145, 146 Satinwood.. Selago.. 



Selenipédium. 
Sempervivum. 
Senécio.. 
Sénn: 
Sensitive Pea.. 
Sensitive Plant . 
Sequodia* ....... 
Serpent’s Beard. 

Sesbania 
Sesdivium.. 
ShAddock.. 

Shamrock* .. 
Shell-Flower .. 
Shephérdia .... 
Shepherd’s Purse .. 
Shorea... 
Shortia.. 
Shrubby Trefoil 

Sider ‘éxylon. 
Side-Saddle . 
Sigillaria.. 
Silene. 
Silk-co' 

Silk-Oak 
Silver-leaved Musk 
Silver Weed. 
Silybum... 
Simardba.. 
Simarubacee . 
Simmé6ndaia.. 
Sinapis... 

Sis¥mbrium.. 
Sisyrinchium.. 
Skimmia.. 
Skunk Cabbage.. 
Slime Moulds... 
Slodnea... 
Slde.... 
Smartweeds. 
SmeathmAnnia ... 
Smilacee. 
Smilacina (near Polygo- 

ndtum, but fis. white, 
racemed, often fra- 
grant; 
Sev. spec. U.3.). 

Smilax*......ccecereee 

berries red. 

Smilax popynteed, Fig. 
241, S. Am. 

Smoke Tree. 

Snail Flower 
Snake-nut.. 
Snake-root 
Snake-wood. 
Snapdragon 
Snowball... 
Snow-Ball Mushroom 
Snowberry 
Snowdrop .. 
Snowdrop Tree.. 

INDEX. 

snuff. 
Soap-bark Tree. ie 
Soap-berry, Sapindus. 
Soapwort vis 
Sodom Apple. de 
Sodom Apple, Ameri- 
can, Solanum mam- 
mésum, Can, to Gulf... 

Solomon’s Cocoa-nut.. 
Solomon’s Seal.. 
Soma Plant.... 
Somn4mbulist. 
Sonerila.. 

Sorghum... 
Soridium.. 
Sorrel. 

Sour Gum . 
Sour Sop.... 
Southern Cypress. 
Southernwood... 
SOY. saissisessaneaon she 
Spanish Bayonet, see 

Spanish Dagger. 
Spanish Moss.... 
Spanish Needles. 
Sparaxis ...... 
Sparganium 
Spathinthus. 
Spathoddea.. . 
Spatterdock. 
Spearmint 
Spearwort. 
Specularia. 
Speedwell 
Spérgula.... 
Spergularia.. 
Spermacoce. 
Sphaéria.. 
Sphzrostéma.. 
Sphaignum .. 
Spicébush.. 
Spider Flower. 
Spider Lily, Pancrativi 
Spiderwort Alliance... 
Spiderworts 
Spigélia. 

Spinacia. . 
Spindle Tree 
Spiraéa... . 
Spiranthes . 
Spirogyra. 
Splachnum.. 
Spondias... 

Snow Flake 

Spurrey .. 
Squash 
Squill. 
Squirrel-Corn. 
Squirting Cucumber .. 
Stachyurus.. 
Stackhodsia., 
Stackhousiacee. 
Staff T: 

g 
Stapélia 
Staphyléa 
Star Anis 
Star-Apple. 
Star-Campion 
Star Grass... 
Star Jelly... 
Star-of-Bethlehem.. 
Star-Sedge. . 
St&tice... 
Stauntonia. ee 
Stavesacre (Staves-acre) 162 
Stellaria... 41 
Stemonitis.. 11 

43 
156 
127 
73 

Stercdlia.... 124 
Sterculiaces 133 
Stereospérmum.. 67 
Stévia.. 85 
Stilbe.. 65 
Stillingia 56 
Stinkhorn.. ll 
Stipa, Stipe . 24 

141 Sti pullolde:. 

Stramonium.. 70 
Stranvaésia, 108 
Strawberry. 106 
Strawberry Blite. 62 
Strawberry Bush. 126 
Strawberry Tree. 80 
Strelitzia .... 47 
Stréphium . 25 
Stringwood Tree. 56 
Struthidpteris 14 
Strfchnos.. 73 
Stuartia . 137 
Stylidiace: 81 
Stylidium... 81 
Styléphorum . 152 
Styphélia... 78 
Styracicez. 15 
Styrax... 75 
Subularia 149 
Sugar-plum. 132 
Sullivéntia. 104 
Sumach.. 122 
Sundew...... 101 
Sunflower.. 83 
Sunn-Hemp... «. 116 
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Swainsodnia. 
Swan Orchis.. 
Swartzia........ 
Sweet Alyssum . 
Sweet Bay..... 
Sweet-Brier 
Sweet Cane 
Sweet Clover . 
Sweet Fern. 
Sweet Gale..... 
Sweet Gum Tree.. 
Sweetleat’......... 
Sweet Opopanax .. 
Sweet Pea... 

INDEX. 

Taxines (Yews).. 
Taxddium.. 

Tecomaria. 
Tectona..... 
Telegraph Plant.. 
Tephrosia........ 
Térebinth Tree 
Terminalia. 
Terniola. ... 
Ternstroémia. - 
Ternstroemiacez. See 

Camelliicez. 

Toddy Palm.... we BT 
Todea..... ... 

Touch-me-not. 
Tournefortia. 
Toute-épice... 
Tovomita.. 
Towel-Gourd 
Tradescantia* .. Bs 
Tragacanth (¢ as in 

can); gum of Stercd- 
lia Tragacdntha, Ww. 
Af. Sweet Potato. 71 | Testudinaria 89 | Afvewicsccscarcccessssnnsesene 134 

Sweet Reed Gr: 24 | Tetracera Also of Astr4galus 
Sweet Shrub . 161 | Tétractis.. gimmifer and 
Sweet Sop...... 157 | Tetragonia other Asiatic pet: 113 
Sweet Vernal Grass 25 | Tetrameles. Tragopdgen. 82 
Sweet William.. . 142 | Tetranthéra, Trailing Arbutus 80 
Sweet Woodruff 86 | Tetrapdma. Trapa 96 
Swieténia...... 128 | Tetratheca . 3 | Trautvettéria .. 164 
Switch Sorrel . 123 | Tetcrium? . 64 | Traveller’s Joy 167 
Sword-Flag . 43 | Thalamifiére 132 | Traveller's Tree... 4T 
Sycamore... 60 | Thalia ....... 49 | Treacle-Mustard . 150 
Sycamore (miscalled).... 58 | Thalictrum 166 | Tread-Softly . 56 
Syéna...... 27 | Thallogens. 1,7 | Tree Beard 46 
Symphonia. 188 Apsia .. 91 | Tree-Hair.. 12 
Symphoricarp 89 | Théa*.. 136 | Tree of the 
Sfmphytum.. 71 | Thecasp es 10 (Arbol de las Mani- 
Symplocarpus. 34 | Thel¥gonum. 62] tas), Cheirostémon..... 133 
S¥mplocos... 75 | Theobroma* 133 | Tree-of-the-Sun... . 20 
Synzyganthéra . 55 | Theophrfsta. . Tree Poppy 151 
Syringa...... 74 i Trefoil*.... 115 
Syrup-Stem . 68 Tremindra 143 

Thistle, common name Tremandracee 
Tabashéer ........00- 23 for all species of Tribulus ... 
Tabernemontana. 74) CArduus.....csceseee sere 82 | Trichilia ... 5 
TACCA.....00 seceeece 43 | Thorn. 109 | Trichébasis, See Rust. 
Tacca Alliance. 43 Glastonbury... ........ 109 | Trichodésmium. ... 8 
Taccacee.... 43 | Thorn (Hawthorn).. 109 | TrichOmanes 13 
Tacsonia 95 | Thorn-Apple . 70 | Trichospdrese. 10 
Tagétes 83 | Thoroughwort . 85 | Trientalis.. 77 
Tail-Flow 34 | Three-seeded M 56 | Trifolium* 115 
Talauma. 160 | Thrift. Trigldchin 38 
Talinum ... 140 | Thija Trigonélla, 116 
Talipot Palm .. j Trigdnia 143 
Tallow Tree Triguiéra. 69 
Tamarack... Trillium 30 
TAmarinds .. Triphasia .. 129 
Tamarindus... Triplaris.... 63 
Tamariscinee. om Tristicha 139 
Tamarisk* aus 7 ol Triteldia ... 32 
Témarix*, 140 Tigelle Tigéllus (botan- Tritices. 23 
Tambourissa, 158 ical term). 18 | Triticum 23 
Tamus .. 39 | Tiger Flow 42 | Tritoma. 31 
Tanacttu 83 | Tiger Lily.. 32 | Tritonia. .. 43, 
Tanghin Tree 74 | Tiger-wood. 110 | Triumfétta 133 
Tangles, 9 42 | Triuridee. 38 
Tansy 83 183 | Tridris . 89 
Tapira.. 127 132 | Tritris Alliance, in- 
Taraxacum. 82 46| cluding only Triu- 

> Tare.....e0e 112 | Ti-ti (é as in fire). 15 TIdC2 .eeeeeeerecetecreres 38 
Tarragon . 83 | Tmesipteris... 18 ; Trochodéndron 160 
Tartar Bread Toad-flax. 69 | Tréllius....... is 
Tasmannia .. Tobacco... 70 | Tropaéolum.. 



True Seaweeds. 

Trumpet-Leaf.. 

Twin-flower . 
Typha..... 
Typhacee. 
Tytonia... 

Umbellifere.. 
Umbrella, Lea: 

Umiri balsam 

Uropédium 
Urtica... 
Urticdces 

Valerian* 
Valeriina*. 

Vauquelinia 
Vellozia.... 

Venus’ Fly-tra) 

Veratree .. 
Veratrin. 
Veratrum 
Verbascum. 
Verbéna ... 
Verbenacex. 
Vernonia... 

Vesicaria. 
Vetch...... 
Vetivert (Vetivair) 
Vib@rnum. 

Violet Alliance . 
Virgilia.. 
Virginian 
Virgin Plant... 

Voandzéi: 
Voandzou 
Vochysia*. 

Wachendérfia... 
Wake-Robin 
Waldsteinia. 
Wall Cress ... 
Wall Flower. 

Water-Blinks 
Water-Chestnu 
Water-Fire... 
Water-Lettuce. 
Water-Lilies.... 

Water Locust... 
Water-Maize 
Water-Melon 
Water Milfoi 
Water Net... 
Water-Peppers. 

Also sey. spec. of 
Polygonum. 63 

Water Plantains 38 
Water-Shields 154 
Water-star..., 27 
Water-Starwor' 97 
Water Violet... 17 
Water-Willow. 66 
Waterwort ... . 139 
Waterworts 27 
Water Yam 38 
Watsonia 43 
Wax Myrtle 58 
Wax-Palm 37 
Wax Plant, Hoy: 3 
Weigélia.... 89 
Weld, Dyer 147 
Wellingtonia 20 
Welwitschi: 23 
Wéndtia.... 130 
West Indian Locus! 117 
Wettinia . 
Whahoo 
Whin... 
Whip-Grasses. 
White Cedar.... 
White Mangrove 65 
White Pepper .. 54 
Whitlavia. ... 72 
Whitlow Grass. 150 
Whortleberry*. 78 
WigAndia... 72 
Wig Tree. 122 
Wild Ginger 53 
Wild Hyacinth. 3L 
Wild Lime... - 129 
Wild Potato. TL 
Willow...... 7, 58 
Willow-herb 97 
Willughbéia. 74 
Wind Flower 165 
Winter Aconite 163 
Winterberries.. . 126 
Winter Cherry. 70 
Winter Cress. 150 
Wintergreen 79 
Winter’s Bark... 60 1 
Wistaria (Wistéria, DG) 114 
Witch Hazel. 101 
“Woad, Dyer’s 149 
Wolfsbane.... 162 
Wonder-Wonder 53 
Wood Anémonée, 165 
Woodbine.... 89 

Wormeeed, Chenopédi- 
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um _anthelminticum, 
var. of C. ambrosioides 
(Mexican Tea, Am- 
brosia), trop. Am. 
Common in Southern 
U.S. ; aromatic, 2... 

Wormwood.. : 
Wracks .. 
Wrightia.. 
Wych, a salt spring. 
Wych-Elm 
Wych- Hazel .. 

Xanthorrhiza..... 
Xanthorrhoéa*.. 
Xanthéxylum.. 
Xerophfllum.. 
Xerdte Rushes. 
Xerdtes .. 

Ximinésia (or 
sia) 

Xiphium .. 
Xylophflla. 

INDEX. 

Yam Alliance, includ- 
ing only Yams. 39 

Yarrow... 83 
Yaupon... 126 
Yeast Plant a 

Yellow Jessamine 
Yellow Lotus... 
Yellow Puccoon.. 
Yellow-root... 
Yellow-wood . 
Yews... wie 
Yiang-Yling, perfume 

from fis. of Undna 
odoratissima.. 

(Fonka- 
. 153 

Yonquapéne 

Yo-lan. 

18 ZAMIA. ..escsrereesesenecseres 

THE END. 

Zélkoua Tree... 
Zenobia......,. 80 
Zéphyra.... 29 
Zephyranthes.. 41 
Zeyhéria ... 67 
Zingiber*.. 48 
Zingiberdcee .«. 48 
Zinnia 84 
Zizania .. 25 
Zizyphus 125 
Zostera. 38 
Zygnéma.. 9 
Zygnemices ... 9 
Zypophyllacez.. 131 
Zygophyllum... 
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