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IN 
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Grade IX 

Display specimens of shoots containing green tissues may be prepared by 
colour fixation. To a saturated solution of copper acetate in 50% acetic acid 
add an equal quantity of water. Heat to boiling and immerse specimens until 
green colour, which is lost at first, returns. Wash the specimens in water. Keep 
the fixing solution for future use. Preserve specimens in 5% commercial 
formalin in fiat-sided jam bottles. Seal by pouring melted paraffin into the 
cover and screwing the cover on while the wax is setting. 

This procedure is suitable for demonstrating leaf arrangement, inflorescence, 
small flowers, barberry leaves infected with wheat rust, mosses, etc., when 
fresh material is not available. 

Transpiration : 
Exp. 4, Page 91 of the High School Botany, or use a single leaf—still attached 

to the plant. Slide the petiole into a slit cut in a piece of cardboard. Support 
the cardboard on a retort-stand ring. Cover the leaf with an inverted beaker. 

The rise of water in a stem : 

Exps. 1, 2 and 3, pages 105-6, High School Botany. 

Mineral salts in soil water : 
This may be demonstrated by placing a small amount of soil in some water 

in a bottle. After shaking the mixture well, filter and evaporate to dryness some 
of the filtrate. 

Root hairs : 
Exp. 8, Page 123, High School Botany, or red-top grass seed placed on thin 

agar solution in a covered petri dish or a saucer covered with a piece of glass 
will develop root hairs in about three days. 

Diffusion of a gas in air : 
Use perfume or ammonia* 

Diffusion of a salt in a liquid : 
Exp. IX, No. 3, Chemistry Manual. 

Absorption of water and mineral salts : 
Exp. I, Page 120, High School Botany. 

Fruit and seed : 
The structure of the seed may be studied from the ripened bean in place of 

the immature seed in the pod. 

Examination of leaf epidermis : 
Exp. 6, Page 91, High School Botany. 
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Test for Starch : 

Exp. 6, Page 76, High School Botany. 

Starch in green leaves : 

Exps. 1 and 2, Page 90, High School Botany. 

Place the leaf in boiling water for a few minutes to kill the cells and promote 

permeability before putting it in the alcohol. Do not place the alcohol directly 

over a flame but in a water bath after the flame has been removed. 

Starch in seeds : 

Exp. 7, Page 76 and Exp. 4, Page 106, High School Botany. 

Oxygen given off by green leaves : 

Exp. 3, Page 90, High School Botany. 

The purpose of boiling the water is to drive off dissolved nitrogen. As the 

boiling, however, drives off the carbon dioxide also, more carbon dioxide must 

then be put into the water. This may be done by adding half a teaspoonful of 
baking soda to each litre of water. 

Crystallization : 

Crystals of salt, sugar, alum, bluestone, etc., may be grown at room 

temperature by the complete evaporation of the decanted solution of each on a flat 
glass surface or by the evaporation of a solution in which a string is suspended. 

Sublimation of benzoic acid : 

Exp. V, Page 2, Chemistry Manual. 

Presence of water vapor in the atmosphere : 

This may be demonstrated by bringing a pitcher of cold water, with ice 

added if necessary, into a warm room. 

Expansion of water on vaporization : 

Put a little water into a florence flask. Cover the flask with a watch-glass, 

then heat the flask allowing the water to boil. Note the motion of the watch-glass. 

Distillation of water : 

Fig. 13, Chemistry Manual, for apparatus. Add some common salt and 

a little potassium permanganate or other colouring matter to the water before 

boiling. 

Relative solubility of solids : 

Use three test-tubes of the same size. Place, to a depth of 3 cm., in one, 

hypo (sodium thiosulphate), in another, common salt, and in the third powdered 

blackboard chalk. To each of these add water to a depth of 3 cm. (measured in 

another test-tube.) Shake and observe the amount of solid remaining in each case. 

Behaviour of hard water with soap : 

In each of two test-tubes place distilled water (or rainwater) to a depth of 

3 cm. To one add a small piece (about the size of a pinhead) of calcium chloride. 

To each add a few drops of soap solution and shake. Directions for making soap 

solution are given on page 97 of the Chemistry Manual. 
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Rapid sand filtration : 

In each of two clear glass bottles place 100 c. c. of water and to each add a 

small lump of clay. Shake each bottle and to one add about 5 c. c. of limewater 

and about 10 c. c. of a saturated solution of aluminium sulphate (filter alum) or 

common alum. Allow the bottles to stand undisturbed. 

Electrolysis of water : 

Part of experiment described on page 08 of the Chemistry Manual. 

Rusting of iron in damp air : 

Exercise XVI, Chemistry Manual. 

Oxygen necessary for combustion : 

Exercise XVI, Chemistry Manual. 

Production of carbon dioxide : 

(a) Exercise XVII, Chemistry Manual. 

Use air instead of oxygen. 

(b) Exhale breath from the lungs through limewater. 

Density of carbon dioxide ; effect of carbon dioxide on a flame : 

Exercise XXXIV, Chemistry Manual. 

Thermal expansion of liquids : 

Section 229, Elements of Physics. 

Measurement : 

It is suggested that cards of different areas and solids of different volumes 

should be prepared in sufficient number for individual use. Each card should be 

numbered and the results checked. 

Density of water : 

Weigh a dry beaker. To it add a volume of water measured by means of a 
pipette and reweigh. 

Density of mercury : 

Since a pipette cannot be used with mercury, the volume must be measured 
in a graduated cylinder. 

Pressure in liquids : 

In a tall tin can punch a series of holes in a vertical line and several holes at 

one level. This may be assigned as a home project to show all three experiments 

outlined in the Course. 

Air pressure : 

Simple experiments are suggested such as those with the Magdeburg 

hemispheres, card over inverted tumbler full of water, collapse of a varnish tin 
filled with steam, stoppered, etc. Section 97, Elements of Physics. 

Compression and expansion of gases : 

Close the outlet of a bicycle pump, push down the piston, then let go. 

Remove the air from a bell-jar in which there has been placed a toy balloon 
slightly inflated. Fig. 124, Elements of Physics. 
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