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PART I.—_MORPHOLOGY.

INTRODUCTION.

The following course of elementary botany has been designed in order to give the
student a general idea of the principles of the science, rather than a comprehensive survey
of the whole vegetable kingdom. In a short course of this nature it is impossible to include
examples of every group, and therefore those types have been selected with which it is most
important that the student should become acquainted.

In order to derive full advantage from the course, the following elementary rules of
| laboratory procedure must be observed :—

i Use of Microscope.—Always see that the eye-piece and objectives are clean.
Lenses can usually be cleaned by breathing on them and then wiping them with a
clean cloth, preferably of silk. If any balsam has got on to the objective, the attention
of the demonstrator should be called to it.
When examining an object always use the low power first. When focussing with
| the high power use the fine adjustment only and be very careful to avoid touching the
cover glass with the objective.

Use the plane mirror with the low power and the concave with the high.

Microscope Preparations.—Always clean slides and cover-glasses before use.

When covering an object, hold the cover-glass by the edges, in order to avoid leaving
finger-marks on it. Lower it gently on to the drop of liquid to avoid the inclusion of air-
| bubbles. Be very careful not to use too much liquid for mounting objects, as in this case
it will run on to the top of the cover-glass and obscure vision. If this happens make a new
preparation.

Drawing.—Make your drawings in the spaces provided for them. Do not make
rough drawings on other paper and later on transfer them into this book ; above all only
draw what you see, not what you imagine to be present, and do not make copies of
diagrams from text-books. Always use a sharp pencil. Label every structure shown
in your drawings and insert the scales to which they are made.




























































e 2T VICIA.

20. Growing Point of Root.—Draw a longitudinal section through the tip of a root,
under both powers, to show : root-cap ; dermatogen ; periblem ; plerome,

21. Origin of Lateral Roots.—Sketch the demonstration slide of a transverse
section, showing the origin of a lateral root from the pericycle.

22. Hist'ology of Stem.—Draw the prepared transverse section of a young stem,
showing : epidermis ; cortex ; endodermis ; pericycle fibres ; vascular bundles ; medullary
rays; pith.












T VICIA.

25. Histology of Stem.—Draw the prepared longitudinal section under the high’
power, showing: epidermis; collenchyma; cortex; endodermis; pericycle fibres; phloem
with sieve-tubes and parenchyma; cambium; pitted and spiral vessels of xylem; pith.

26. Growing Point of Stem.—Draw the prepared longltudmal section under both
powers, showing : dermatogen ; periblem ; plerome ; origin of vascular bundles from
plerome ; young leaves ; origin of branches.






















































— 22 — MOSS.

45. Asexual Reproduction.—Draw a longitudinal section through a capsule under
the low power, showing: seta; apophysis;. stomata; air-space; spore-sac; spores ;
columella ; annulus; peristome ; operculum.

46. Germinating Spores.—Draw under the high power a germinating spore,
showing : ruptured spore-case; cells of protonema; rhizoids; buds.
















































et 6 PINUS.

60. Male Flower.—With a knife cut a median longitudinal section of a male flower
‘and draw : axis; stamens; pollen-sacs. Isolate one of the stamens and draw a magnified
view of the under surface. Shake out a little pollen on to a dry slide and draw i1t under the
high power. :

61. Female Flower.—Draw a similar section of a female flower, showing: axis;
arpellary scales ; placenta; ovules. Isolate one of the scales and draw both surfaces.




































-t 30 — ZEA.

72. Histology of Stem.—Cut a transverse section of the stem and draw it under the
low power, showing: epidermis; parenchymatous ground tissue with thick-walled
outer layer; vascular bundles. Draw a vascular bundle under the high power, showing:
sclerenchyma ; phloem with sieve-tubes and companion cells; xylem with vessels,
parenchyma and intercellular passage.

72 a. Histology of Stem.—Cut a longitudinal section of the stem and draw it under
the high power showing : epidermis ; ground tissue, consisting of outer thick-walled and
inner thin-walled parenchyma ; vascular bundle consisting of xylem with pitted and spiral
vessels, phloem with sieve-tubes and sieve-plates and protophloem.
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g s ' ROOT.

76. Adventitious Roots.—Examine and draw the following types :—
' (a) Tuberous roots of sweet potato.

(b) Aerial roots of Banyan tree.

(¢) Root tendrils of ivy. )

(d) Haustoria of Cuscuta. e































SRl : STEM.

86. Systems of Branching.—Examine and draw :—
(a) Thallus of Selaginella showing dichotomous form of branching.
(b) Plant showing racemose form of branching.
(c) Plant showing cymose form of branching.


















s LEAF.

91. Cotyledons.—Kxamine the following seedlings, making drawings to show the
re of the cotyledons.

(@) Vicia, with fleshy cotyledons below ground.

(b) Phaseolus, with fleshy green cotyledons above ground.

(c) Raphanus, with non-fleshy green cotyledons above ground.

' 92. Scale-leaves.—Draw the scale-leaves on the rhizome of the bamboo.

© 93. Bracts.—Draw the specimens provided, showing green, scaly, and coloured bract.

























% LEAF.

R T

Qf Special Modifications.—Draw the following examples of modified leaves:
.Qeaves and bu]b_s; tendrils ; spines; floating leaves ; insectivorous leaves.

S ——
























. : CALYX.

us and gamosepalous flowers and of







— 56 — COROLLA.

106. Corolla.—Draw examples of the following :—
(a) Polypetalous and gamopetalous flowers.
(b) Single whorls and double whorls.
(¢) Receptacle for nectar. ‘
(d) Rudimentary petals.
















































o FRUIT.

* 119, Simple Dry Fruits.—Draw an external view and section of ‘the following,
indicating pericarp, testa, and seeds :—

(¢) AcHENEAL FRUITS :—

Achene.
Nut.
Caryopsis.
Cypsela.

Samara.
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Simple Dry Fruits.

(¢) Scuizocarpic Fruits.

120. Simple Succulent Fruits.—Draw an external view and section of the following:
(¢) DrupEs, indicating epicarp, mesocarp, and stony endocarp. '






























T e NATURAL ORDERS.

LEGUMINOSZE.—Trees, shrubs, and herbs. Leaves alternate, stipulate, generally
compound. Inflorescence racemose. Flowers actinomorphic or more often zygomorphic.
Floral formula K (5), C 5, A 10, G 1. The stamens are sometimes indefinite. Fruit a
legume or lomentum.

127. Leaves.—Draw a leaf of an Acacia, showing the stipulate, compound, and pinnate
form.

128. Flowers.—Draw the flowers of Acacia and Cassia, showing different types of
leguminous flowers. (The bean is an additional example.) Draw a median longitudinal
gection of each and then construct floral diagrams.

129. Fruit.--Draw an example of a lomentum, (See para. 119 (b) for legume.)
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Pl A ASCENT OF SAP.

12. Path of water and dissolved substances absorbed by the root.
(@) A transverse section of a cut stem, the lower end of which has been immersed
in a coloured solution. Note in which tissue the colour has ascended.
(b) Rich distribution of xylem, vessels seen in a leaf which has been cleared in
chloral hydrate.
(¢) A specimen of mistletoe, a partial parasite which obtains its water ani
dissolved salts by a junction of its xylem with that of its host.

13. Demonstration of root-pressure.

14. Capillarity. '
(@) Ascent of a coloured solution in capillary glass tubes. Compare the heights
reached in broader and in narrower tubes. _
(b) Ascent of a coloured solution in the vascular bundles of a maize leaf.
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P PHOTOSYNTHESIS.

22. Demonstration of the formation of starch in photosynthesis and of the
necessity of chlorophyll for the process.

23. The necessity of light for the formation of starch in photosynthesis.

24. The necessity of stomata for the formation of starch.

25. The necessity of light for the output of oxygen.
















































gV e NUTRITION OF PLANTS
WITHOUT CHLOROPHYLL.

50. Symbiotes.—Root-tubercles of berseem.
(@) Roots seen with the naked eye showing the tubercles.
(b) Section of a tubercle fixed and stained with iodine examined under the 1/12
inch oil-immersion objective to see the nitrogen-fixing bacteria and the store of starch.

RESPIRATION.

51. Necessity of oxygen for growth —Pollen-tubes grown in a sugar solution
beneath a cover-slip. Only those pollen-grains grow which are within reach of the oxygen
diffusing in from the edges of the cover-slip.
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S g RESPIRATION.

55. Lenticels, through which the respiratory gas exchange of stems takes place.

(@) Seen with the naked eye.
(b) Microscopic section.

FERMENTATION.

56. Action of invertase secreted by yeast.—Saccharose is added to each of three
test-tubes containing :—
(@) Filtrate from a suspension of yeast in water.
(b) Distilled water.

The test-tubes are placed in the incubator at 32°C. for 10 minutes and then Fehling’s
solution is added to each and the contents heated.






o o FERMENTATION.

87. Action of zymase of yeast.

(a) Production of carbon dioxide from glucose shown by passing the gas through
lime-water. -

(b) Production of alcohol from glucose demonstrated by its smell and by the
iodoform test.

(¢) Production of heat in fermentation,

58. Aerobic and anaerohic bacteria.—Slope and stab cultures.

SECRETION AND EXCRETION.

59. Mucilage.

(a) Inside water-storage tissue ;
(b) On the surface of cress seeds, seen both dry and wet.
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S O— GROWTH.

69. Change from meristemmatic to vacuolated cells hehind the growing-point
seen under the microscope.

70. Region of elongation.—Roots of germinating beans were marked on the previous
evening with equally-spaced ink lines. The greatest distance apart of these lines now
indicates the region of maximum growth.

71. Effect of heat on growth. Compare the amount of growth of seedlings kept
at different temperatures.
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s T — TROPISTIC MOVEMENTS.

92. Positive phototropism of a fungus (Pilobolus).

93. Diaphototropism of leaves in lateral illumination.

94. Variable phototropism of an alga.—Vaucheria positiv ely phototropic in weak
light and negatively phototroplo in strong light.












e T TROPISTIC MOVEMENTS.

97. Negative geotropism of stems. -The plant was placed on its side in
darkness two days ago. Ink marks show the position and nature of the curvature, as

" in No. 96.

98. Diageotropism of leaves seen by placing a plant on its side in the dark.

99. Diageotropism of lateral roots.
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