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A.

ABsorpTION, force of, in spongelets, 17.
Acetate of lime, solution of, rejected by roots, 19.
Air, deterioration of, by plants at night, 347.
introduction of heated, to plant compartments, 158.
purification of, by plants during the day, 847.
of plant-houses, ventilation a means of drying, 158.
Air passages penetrate plants in all directions, 105.
Alburnum, 29.
its connexion with the spongelets, 12.
offices performed by it, 33.
its importance, 34.
its quantity proportionate to the number of buds, 194.
Alburnous substance, 194.
Ammonia employed to promote germination, 171.
Amylaceous substance, 195.
Annuals, oleraceous, 120.
Annual rest of plants, 337.
Anther, 56.
Aquatic plants, 118.
necessity of maintaining a due degree of temperature in the
water in which they are grown, 113.
Aqueous matter, necessity of its excess being decomposed in fruits
during the process of ripening, 120.
Aqueous particles in plants, effects of their being frozen, 89.
Arid regions, 339.
Atmosphere, temperature of, at various places, 94.
unfavourable state of, a cause of sterility in flowers, 177.
dry, produces an inspissated state of the sap, 344.
Atmospheric dryness, or moisture, extremes of, 184, 135.
averages of, 135.
moisture, 128.
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Axil, 31.
Axils of leaves, the situation where leaf-buds are formed, 31.

B.

Balloon training, 275.
Bark, 20.
its production, 25.
its distinct parts, in trees and shrubs, 27.
its anatomical relation to leaves, 38.
of the root, its offices, 13.
its absorbent property, 13.
its rind and epidermis in some cases perform the office of
leaves, 42.
Bell glasses, their use in propagation by cuttings, 213.
of different colours, 215.
Bleeding, 256.
of vines, preventive against, 257.
Blossom-buds, their identity with leaf-buds in the first stage of
organisation, 63.
Bottom heat, 105.
its effects different from those resulting from solar radi-
ation, 99.
its natural amount, 105.
necessary for the flowering of many tropical plants, 111.
degree of, communicated to plants in pots, from the atmosphere
of a stove, 114,
its variation agreeably to that of the soil of countries, 116.
Branches, their vigour augmented by the abstraction of flowers and
fruit, 325.
effects of their being subjected to a widely different temperature
from that of the roots, 50.
Budding, propagation by, 220.
mode of operation, 223.
Buds, the origin of branches, 16,
not the origin of roots, 16.
adventitious in roots, 22.
embryo, 31.
their relation to bulbs, 82.
latent, 38.
mature, preferable to immature for the purpose of propaga-
tion, 24:3.
the youngest most exoitable, 243.
Bulbs, 82. 118.
a species of bud, 32.
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Bulbs, in arid regions, 339.
effect of scarring their centre, 220.

C.

Callus, 27.
Calyx, its situation and colour, 56.
its use, 68.
Camellias, a method of propagating them, 250.
Canker, 110.
Cape heaths, drainage for, 289.
Capillary tubes give hygrometrical force to tissue, 18.
Carbon, excess of, in seeds, 8.
its conversion into carbonic acid during the process of germina-
tion, 8.
a component of the food of plants, 20.
proportions of, in certain vegetable secretions, 77.
in seeds, 181, 182. 186.
necessary to preserve their vitality, 186.
requires its proportion altered before germination can
be effected, 80.
Carbonic acid, its formation during the process of germination, 9.
its decomposition in plants by solar light, 42.
its mode of introduction into the system of plants, 42.
its decomposition in plants during the day, 43.
its formation by plants during the night, 43.
its digestion and decomposition in the system of plants, 43.
period at which leaves cease to decompose it, 54.
conditions under which it is slowly formed, 168.
formation of, in seeds, 187.
decomposed, furnishes an essential part of the secretions of
plants, 857.
Carburetted hydrogen gas, 123,
Cellular system, 231.
horizontal, 297.
Cellular tissue combined with woody fibre, 24.
Charcoal, packing seeds in, 188.
Chemical changes in seeds, 163.
Cherries, forcing of, 112.
Chinese mode of dwarfing trees, 263.
Chlorine employed to promote germination, 172.
Cicatrisation, 297.
Circulation of sap, 38.
Climate, uniform, 338.
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Climates, extreme, 338.
extreme, imitation of, 116.
Climbers, 278.
Colour of leaves influenced by light, 52.
the natural green in plants, circumstances which prevent its
being acquired, 84. 86.
green, in plants, how produced, 86.
yellow, in plants, cause of its occurrence, 86.
Colouring matter, green, decomposed by frost, 88.
Colours of plants, cause of their formation, 86.
Cormi, 30.
Corolla, its nature, 56.
its use, 68.
Cortical integument, 27.
Cotyledons, 10.
supply nourishment to the plumule, 23.
Creepers, 278.
Crops, change of, 283.
Cross-breds, 69.
are generally fertile, 69.
Cross-breeding, 327.
process of, 331.
Cucumbers, advantage of growing them in forcing-houses, instead of
pits, in winter, 159.
Curl in potatoes, 74.
Cuttings, propagation by, 204.
conditions required in order to enable them to become young
plants, 208.
double pots employed in striking them, 212.

Damping off, 152.
Deciduous plants, 74.
trees, season for transplanting, 296.
Degeneracy, means of preventing it in seed crops, 318.
Degeneration of varieties, 318.
Deleterious matter thrown off by roots, 21.
substances, when attenuated, are most likely to prove injurious to
plants, 19.
Dew-point, 130.
Digestion, a function of the leaves, 42.
Diurnal rest of plants, 347.
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Drainage, 128.

of pots for plants, 124. 289.

of soil in pots by fragments of absorbent stone, 290.
Dryness, atmospheric, table of, with regard to the direction of the

wind, 136, 137.

causes of, in hothouses, 146, 147.
Double composite flowers, 338.
Double Dahlias not truly double flowers, 338.
Double flowers, 838.

conditions under which they may and may not produce seed, 179.
Double pots employed for striking cuttings, 212.

for plants, 288.

Double Stocks, 336.
Dung-heat, Grapes and Nectarines forced by it, 149.
Dwarfing trees, Chinese mode of, 263.

E.

Earth, temperature of, at various places, 94, 95.
Earths, certain of them enter into the composition of the food of
plants, 20.

Easterly winds, their dryness, 133.
Embryo buds, 31.
Endogenous trees, 15,
Endogens, 29, 30.

mixed arrangement of their tissue, 29.
Envelopes, not a necessary part of a flower, 56.
Epidermis, in its young state, highly sensible to the stimulus of

light, 119.

regulates the amount of perspiration, 53.

of leaves, 39.

an extension of the outer bark of the stem, 41.

of the leaves of evergreens, 300.

of plants inhabiting shaded situations, 44.
Evaporation, an important vital function of plants, 129.

affected by elevation, 133.

affected by wind, 132.

from the surface of scions, 246.
Evergreen plants, 54.
Evergreens, season for transplanting, 300.

epidermis of their leaves, 300.
Excitability diminished by lowness of temperature, 90.
Excrementitious matter of plants poisonous, 21.

matter of plants superfluous, 21.
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Excretory functions of roots, 284.
Exogens, 29, 30.

their pith central and distinet, 25.
Exposure of greenhouse plants, 288.
Eyes, propagation by, 191.

Fall of the leaf, 54.
Fertilisation, 68.
of the Mistletoe, 332.
Fibrous roots, production of, by root-pruning, 308.
Fibre, woody, originates in the leaves, 24.
Fibres of vegetables, 138.
Field crops, germination of, in wet seasons, 182.
Fig-trees, mode of pruning, 253.
Filament, 56.
Floral envelopes, 56.
Flowers, their action, 55.
their structure, 55.
essentially constituted only by the presence of the sexes, 57.
double, 57.
their parts are modified leaves, 63,
their metamorphoses, 57.
their produetion induced by ringing, 267.
tendency in some to become double, 335.
causes of their not expanding, 87.
Flower-buds, their production depends upon the presence of nutri-
tious matter, 68.
Flues, 146.
Fluids, ascending, their channel in plants, 28.
their mode of descent, 28.
their lateral transmission, 84.
are attracted into the system of plants, during the night, 49.
Flute-budding, 225.
Food, natural, of plants, 20.
Frost, its effects on plants, 87.
its physiological effects on vegetables accounted for, 144.
its accumulation in valleys, 143.
Fructification, period of its commencement in plants, 64.
may be advanced or retarded artificially, 64.
means of advancing its period, 65.
influenced by ringing, 66.
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Fructification, its removal in a young state strengthens the functions
of the leaves, 81.
induced by an inspissated state of the sap, 344.
Fruit, its maturation, 70,
its ripening affected by pruning, 258.
its physiological action analogous to that of a leaf, 72.
its physiological use, 73.
derivation of its food, 74.
is an advanced stage of a flower, 71.
differs from leaves in its appropriation of the sap which it
receives, 75.
attracts food from the surrounding parts, 73.
its secretions, 76.
changes which it undergoes, 76.
aqueous matter in, requires decomposition, 120.
succulent, ripening of, 120.
effects produced on, by ringing, 267.
method of obtaining improved varieties of, 329.
superior and inferior, table of, 72.
on what its size and excellence depend, 74.
cause of the weaker portion of it being generally thrown off,
78.
the secretions of partly changed by heat, 76.
influenced by light, 76.
the decomposition or dissipation of water by, 78.
the ripening of retarded by an excessive supply of water, 78.
Functions of leaves, termination of their performance, 54.
Fungi, deleterious parasitic, 152. 158.

G.

Garden, choice of soil for a, 142.
situation for a, 142.
Gases, their destructive effects on vegetation, 156.
Geothermometrical averages, 97.
Germination, 7.
conditions required to produce it in seeds, 8.
why best effected in the absence of light, 9.
requires communication with the atmosphere, 8.
requires different degrees of heat in different species, 10,
causes of, 79.
degree of heat required for seeds of tropical trees, 107.
is assisted by the absorption of water, 9.
interrupted, 164.
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Germination, means of promoting it, 168.
means of assisting it in cases of seeds with very hard integu-
ments, 169.
Glass, the coldness of its surface condenses the enclosed atmospheric
vapour, 149.
Glass roofs, their coldness a cause of dryness in the state of the
internal air, 147.
Glazed houses, means of applying temperature and moisture to the
atmosphere of, 145.
Grafting, propagation by, 220.
modes of operation, 226,
degrees of affinity within which the operation may be per-
formed, 232.
deceptions practised with regard to it, 238.
on roots, 235.
herbaceous plants, 247.
pines, 248.
Grafting clay, its use in preventing evaporation and affording aqueous
food to the scion, 246.
Graf%ng plasters, their unfitness to supply aqueous food to scions,
246.
Grass, its fibrous texture favourable to the emission of heat, 139,
Granulation, 297.
Granulations of cellular tissue, 24.5.
formed by the living tissue, 308.
Grapes, a cause of their shrivelling, 110.
Greenhouse plants, their exposure, 288.
Growth by the stem, 22.
Growing point, 22.

H.

Heart-wood, its mode of formation, 28.
the oldest formation, 29.
Heat, its impulse to the vital principle, 9.
necessary to produce germination, 8.
produces a distension of all the organic parts, 9.
degree of most conducive to germination, is variable, 10.
its agency in changing the secretions of fruits, 76.
the stimulus of excitability, 90.
acts as a stimulus to the vital forces, 111.
Herbaceous grafting, 247.
Horizontal plane, bad effects of training on one, 270.
system, 224.
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Horizontal cellular system, 297.
systems of stocks and scions, necessity for their correspondence
in growth, 236.
Hothouses, causes of atmospheric dryness in, 148.
Hot springs, their effects on surrounding vegetation, 106.
Hybrids, their origin, 69.
are generally sterile, 69.
Hydrogen, fixed in the tissue of plants, 9.
excess of, in certain vegetable secretions, 77.
incorporated in the tissue of plants, derivation of its supply, 20.
Hygrometers, 129.
Daniell’s, 129.

I

Improvement in the races of plants by direct means, 324.
by indirect means, 327.

Inarching, 249.
circumstances conducive to its success, 250.

Inner bark, 25.

Insects, 127.
their ravages on vegetables, preventive of, 127.
conducive to fertilisation, 177.

Iron roofs for plant-houses, light afforded by, 846.

K.

Knaurs, propagation by, 197.

L.

Latex, its destruction by frost, 88.
Layering, Chinese mode of, 219.
Layers, propagation by, 217.
Leaf, an expansion of the bark, 38.
Leaf-buds, their reproductive properties different from that of seeds,
7.
locality of their formation, 31.
adventitious, 31.
their properties, 30.
their formation on stems, 30.
their importance, 32.
the parents of wood, 32,
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Leaf-buds, their presence universal, either latent or developed, in the
axils of leaves, 38.
instances of their formation on leaves, 55.
their identity with blossom-buds in the first stage of organisa-
tion, 63.
on cuttings, 204. 214.
Leaves give origin to woody tissue, 24.
their action, 38.
attraction of, causes the flow of sap, 37.
their nature, 38, 41.
their modifications have leaf-buds in their axils, 38.
have universally leaf-buds, either latent or developed in their
axils, 38.
their epidermis, 39.
number of stomates on the surface of, in various species, 40, 41.
particular offices of, 42.
their free action essential to the health of plants, 42.
their action reciprocal with that of the roots, 50.
their absorption of moisture from the air, 51.
their action forms the peculiar secretions of plants, 52.
their colour influenced by light, 52.
period at which they cease to decompose carbonic acid, 54.
ultimately become incapable of performing their functions, 54
are organs of digestion and respiration, 55.
their temporary nature, 55.
instances of leaf-buds being formed on them, 55.
modified, constitute the parts of flowers, 63.
their physiologieal action analogous to that of the fruit, 72.
their functions strengthened by the early removal of the fructi-
fication, 81.
propagation by, 199.
conditions most favourable for, 203.
their action forms roots, 208.
of evergreens, 300.
Liber, its consistence, 25.
its situation, 27.
the internal part of the bark, 27.
offices performed by the, 33.
its importance, 34.
Ligatures for buds, 225.
objects of their application with regard to the fertility of
trees, 268.
Light, detrimental to the germination of seeds, 9.
its absence conducive to the formation of carbonic acid, 9.
conducive to the formation of roots, 16.
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Light, by its action on the leaves a principal agent in forming se-
cretions, 52.
its effect on the colour of leaves, 52.
its agency in changing the secretion of fruits, 76,
its stimulating effects, 119.
its effect in altering and decomposing the fluids of plants, 121.
an abundance of, with low temperature, tends to inspissate the
sap, 345.
solar, its influence on vegetable life, 42.
effects a decomposition of carbonic acid in plants, 42.
occasions the extrication of nitrogen in plants, 42.
promotes insensible perspiration in plants, 42. 49.
its full intensity can be safely borne by some species, but
not by others, 53.
more necessary than change of air in imparting flavour to
fruits, 155.
Lights of fruiting-houses, their removal, 160.
Lignification depends on the action of leaves, 24.
sedimentary matter of, 279.
Lime, applied for the germination of seeds, 171.
enters into the organisation of plants, 355.
Liquid manure, 358.

M.

Male flowers in unisexual plants, 83.
Manures, 351.
their application, 354.
principles of their constitution, 357.
their action, 857.
time of their application, 359.
manner of their application, 360.
liquid, 358.
Marsh plants, 118,
Maturation of fruit, 70.
Medullary rays, 29.
Melons, preservation of the purity of their races, 820.
effects of their roots being immersed in water, 121.
Metallic substances in plants, 356.
Metamorphoses of the parts of plants, 57,
examples of, 57. 63. 179.
Mildew, 51. 127.
in wheat attributed to a superabundant absorption of moisture, 51.
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Mineral substances in plants, 856.
Moisture, atmospheric, when amounting to saturation, occasions a
cessation of perspiration in plants, 47.
its absorption by leaves, 51.
connected with temperature, 128.
its range, 131.
its mean near London, 131.
effect of, on pollen, 177.
necessary to produce germination, 8.
of the soil, 117.
abundant supply of, required by plants in a growing state, 119.
effects of an excessive supply of, 119.
of hothouses, its regulation, 145.
an excess of, prejudicial to plants in a rapid state of growth, 151.
rules for its adaptation, 152.
preserved by means of oiled paper, 159.
necessary to germination, 163.
its tendency to produce decay in seeds, 186.
should be sparingly applied to the roots of trees previously too
much dried, 310.
Monstrosity a cause of sterility, 179.
causes inducing it, 334.
Mules, their origin, 69.
Muling, 327.
Muling, limits of its operation, 330.
Muriate of lime, its use for the preservation of seeds, 183.
Muriate of soda, its free absorption by roots, 19.

N.

Nitrogen, in spongioles, 14.
in seeds, accelerates their vegetation, 20.
indispensable for the first formation of tissue, 20.
a component of the food of plants, 20.
in plants, is extricated by solar light, 42.
its abundance in young tissue, 357.
Night, diminution of the functions of plants in the, 347.
Nodules in the bark of trees, 31.
Nutritious matter, in plants, influences the production of flower-
buds, 68.

o

Oleraceous annuals, 120.
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Orange tree, natural temperature of the soil for, 108.
Orange tribe, drainage for their roots necessarily beneficial, 289.
Ovary, 56.
Ovules, 56.
Oxalic acid employed to promote the germination of old seeds, 173.
Oxygen is absorbed from water during the process of germination, 9.
in plants, 20.
derivation of its supply, 20.
excess of, in certain vegetable secretions, 77.
employed to promote germination, 172.
is absorbed by leaves when their functions become languid
through age, 54.

P.

Pan-feeders, 283.
Parasitical fungi supposed to lay hold of diseased tissue only, 52.
Paving the soil, 125.
Peas, securing a late crop of, 127,
Pendulous training, 274.
Perspiration of plants supplied chiefly by the action of the spongioles,
14.
a function performed by the leaves of plants, 42.
is promoted by solar light, 42.
its amount in various species, 44-—48,
experiments on, 45. 48,
entirely obstructed when the air is saturated with moisture, 47.
its amount is in proportion to the intensity of the solar rays, 49.
commencement of its action, 119.
an important vital function of plants, 129,
affected by wind, 132.
prevented by damp, 151.
excessive precautions against, 213.
cold produced by, 270.
through young bark, 298.
Pine-apple, its habitat in a wild state, 352.
Pine-apple stools, 219.
Pines, grafting of, 248.
Pistil, its parts and situation. 56
Pith, 209.
its production, 25.
in endogens is intermingled with the woody fibre, 25.
distinct and central in exogens, 25.
Placenta, 78.
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Plant, its nature, 5.
mode of its birth detailed, 10.
Plants, their power of producing roots from various parts, 15.
liable to injury from contact with deleterious matters in the
soil, 18.
cannot exist long on pure water, 20.
the channel through which all their ascending fluids are con-
ducted, 28.
their healthiness depends on the free action of the leaves, 42.
decompose carbonic acid during the day, 43.
form carbonic acid during the night, 43.
inhabiting shady situations, reason of their not enduring full
exposure to the sun, 44.
imbibe an excess of fluid during the night, 49.
their capacity of bearing direct light is variable in different spe-
cies, 53.
deciduous, 54.
commencement of the period of their fructification, 64.
their limits of endurable temperature, 81.
are penetrated in all directions by air passages, 105.
require a correspondence of temperature with that of the coun-
tries of which they are natives, 109.
of extreme climates, 116.
growing on grass, 141.
growing below projecting shelter, 141.
in sitting-rooms, 151.
their cultivation in confined air, 154.
have universally a season of rest, 337.
their resting, 337.
their annual rest, 337.
diurnal rest, 347.
their rest necessary to flowering, 346.
some grow equally well in different soils, and others will not,
352.
aphyllous, office of leaves performed in, by the rind and epi-
dermis, 42,
Plumule, 23.
derives its nourishment partly from the cotyledons, and partly
through the agency of the root, 23.
Plunging of potted plants, 287.
Poisonous substances fatal to man prove equally so to plants, 19.
Poisons, alkaline, their destructive effects, 20.
metallic, destructive to plants, 20.
Pollen, agents which affect its fertilising powers, 177.
deficiency of, a cause of sterility in seeds, 177,
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Potash employed to promote germination, 171.
Potato, tubers of, early varieties, their appropriation of nutritive
matter, 179.
means of obtaining improved varieties of, 326.
unequal periods of its maturity from different eyes, 196.
Potatoes, disease of, curl in the leaves of, 74.
propagation of, from eyes, 195.
Pots for plants, their drainage, 124. 289.
double, for plants, 288.
necessity of their being proportioned to the size of the plants,
291.
Potting, 280.
objects attained by, 281.
cases in which it may be advantageously dispensed with, 282.
Preservation of races by seed, 311.
Pricking out seedlings, 282.
Principles upon which the operations of horticulture essentially
depend, 104.
Productiveness, 67.
Propagation by budding and grafting, only successful within certain
degrees of affinity, 232.
its objects, 284,
its rationale explained, 208—213.
by cuttings, 204.
by knaurs, 191.
by layers and suckers, 217.
by leaves, 198.
by eyes, 191.
by eyes and cuttings, difference of, from that by budding and
grafting, 221.
by roots, depends on the formation of adventitious buds, 22.
Protection afforded by walls, 279.
Pruning, 251.
its objects, 252.
its effects, 255.
seasons for, 259.
of transplanted trees, 260.
of roots, 308.

R.

Races of plants, means of their preservation by seeds, 314«
means of fixing their habits, 314,
accidental alterations in, 324,
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Races of plants, improvement of, 323.
Radiation, 138.
Radicle, 10.
Rain, amount of, at various places, 132.
Repotting, 286.
Reproduction, property of, in leaf-buds, 7.
properties of, in seeds, 7.
Respiration, a function performed by the leaves, 42.
impeded, 164.
Rest of plants, 117.
periods of, in tropical regions, 339.
in tropical regions, how imitated, 344.
Resting plants, 337.
Rind, 27.
Ringing, an operation by which the production of roots is acce-
lerated, 16.
experiments on, 35.
physiological nature of the operation, 264.
its effects on fructification, 66.
its use in facilitating the production of roots, 218.
proper seasons for, 266,
its effects with regard to fruit and flowers, 267.
its ultimate consequences, 267.
Ripening of seeds, 181.
Root, substance from which it first derives its means of accre-
tion, 10.
is the part soonest developed, 11.
mode of its increase in length after it passes the embryo
state, 11,
at first grows by a general distension of its tissue, 11.
offices of its bark, 13,
its proportion to the stem variable, 17.
Roots lengthen at their points only, after passing their embryo
state, 11,
why their extreme points are called spongelets, 12.
delicacy of their extreme points, 12.
their hygrometrical properties, 12.
local motions of their spongioles in quest of fresh food, 14.
immediate cause of their formation involved in obscurity, 15.
produced from various parts of plants, 15.
augment in diameter simultaneously with the stem, 15.
growing in air, 15.
growing in water, 15.
their formation, an elaboration of organisable matter furnished
by the leaves, 16.
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Roots perish if their formation be not speedily followed by the de-

velopement of leaves, 16.

most readily formed in darkness, 15.

produced by removing a ring of bark, 16.

differ from branches in not being the developement of previously
formed buds, 16.

their incessant activity arrested only when frozen, 17.

their principal office, 17.

their feeding property depends upon the hygrometrical force of
their tissue, 18,

absorb generally whatever is fluid and sufficiently attenu-
ated, 18.

their property of throwing off secreted, deleterious, or super-
fluous matter, 21.

necessity of their advancing into fresh soil, 21.

in general have no buds, 22.

of some species, their power of forming adventitious buds, 22.

their fitness for propagation depends on their power of forming
adventitious buds, 22.

effects of their being situated in a widely different temperature
from that of the branches, 50.

their action reciprocal with that of the leaves, 50.

bad effects of their being deeply covered by soil, 109.

their deep penetration into cold soil, a cause of canker, 110.

are naturally placed in a higher mean temperature than branches
and leaves, 111.

instances of their production by leaves, 199.

emitted into the air, 206.

are formed by the action of leaves, 208.

may be grafted, 234.

renovation of, 260.

pruning of, 261. 308.

their deleterious excretions, 284.

their slender power of selecting food, 284.

their direction in pots, 286,

matted, 290.

bruised, 307.

of trees retain the powers of life longer than branches, 21.

Rose, double yellow, expansion of its flowers, 87.

S.

Saddle-grafting, 228.
Salts, certain of them enter into the composition of the food
plants, 20.

of
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Sand, employed in propagation by cuttings, 212,
Sap-wood, its mode of formation, 28.
Sap, its constituents, 33.
its transmission through the stem, 33.
its changes during the course of its circulation, 33.
of plants may be made to deviate from its usual course, 34.
cause of its flow, 37.
motion of, different from its flow, 37.
its ascending and descending currents communicate with differ-
ent systems of veins in the leaves, 39.
ascending, its force, 47.
derangement of its course, 51.
accumulation of, 74.
its circulation affected by motion communicated to plants by
wind, 161.
may be compelled to organise itself externally as roots, 217.
direction given to, by pruning, 252.
its return obstructed by ringing, 264.
an inspissated state of, produced by 2 dry atmosphere, 344.
Saturation, hygrometrical, 130.
Scarring the centre of bulbs, 220.
Scion influenced by the stock, 234.
Screens, 140.
their importance in moderating the dryness of the air, 133.
of oiled paper, 159.
Seasons of opposite extremes of moisture and dryness, 339.
Secretion, saccharine, formed by the germinating seed, 10,
Secretions of plants, formative agents of, 52.
an essential part of them formed by the decomposition of
carbonic acid, 857.
of the fruit, 76.
changes which they undergo, 76.
result from the action of their leaves, 52.
table of the proportions of carbon and water in various, 77.
their formation favoured by a high temperature, with dry-
ness, 85.
decomposed by frost, 88.
of roots, 285.
Seedlings, pricking out of, 282.
Seed, its nature, 7.
its properties of reproduction, 7.
are different from those of leaf-buds, 7.
Seeds contain an excess of carbon, 8.
manner of their germination, 8.
conditions required to produce their germination, 8.
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Seeds, germinating, form a saccharine secretion, 10.
those germinate quickest which contain the most nitrogen, 20.
will renew the species, 68.
will not produce the identical peculiarities which characterise
varieties of the same species, 68.
origin of their food, 78.
their longevity, 79.
its cause, 79.
destruction of their vitality, 80.
remain dormant whilst their proportion of carbon is undis-
turbed, 80.
difference in their vigour, 80. 165.
of tropical trees, degree of heat required for their germina-
tion, 107.
length of time which some species of, will lie in the ground,
174.
consequences of gathering them in an unripe state, 181.
close packing of, injurious in hot climates, 189.
containing oily matter, 191.
extreme termperature which various species will bear, 167.
temperature required for their germination, 166, 167.
cause of their rotting in the ground, 168.
vital energy of, 168.
with very hard integuments, means resorted to for assisting their
germination, 169.
old, of spruce fir, germination promoted in, 172.
germinating, effects produced upon, by alkaline substances,
171,
subjected to boiling, 170.
weak, produce weak plants, 180.
of composite plants, 180,
period of their retention of the power of germination, 185.
ripeness in, 181.
invigorated, 181.
their preservation, 182.
reproduce species only with certainty, 311.
Ppreservation of races by, 311.
influence of circumstances under which they are matured ex-
tends to the progeny, 314.
Seed-packing, 184.
Seed-saving, 175.
Seed-sowing, 163.
depth of seeds in the soil, 165.
Sexes, the essential parts of a flower, 56.
Bhade necessary for cuttings, 214.
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Shifting plants in pots, 283.
Shoots, young, their susceptibility of frost, 89.
““ unripe,” their diminished capability of resisting frost, 89.
Silex in solution absorbed by the Wheat plant, 19.
rejected by the Pea, 19.
Situation of a garden, 142.
Soil, necessity of roots advancing into fresh, 21.
sterile, its effects in accelerating fructification, 65.
its temperature and moisture more important than its mineralo-
gical quality, 112.
moisture of the, 117.
its superior heat at top taken advantage of for the cure of
canker, 110.
effects of one too wet, 122.
effects of rapid evaporation from, 126.
choice of, 142.
for seeds, 164.
its exhaustion in pots, 283.
its deterioration by excretions of roots, 284.
necessity of its being changed, 285.
Soils, appropriation of stocks to, 240.
different, requisite for different varieties, 351.
Solar light, difference of its effects on plants when transmitted
through different coloured media, 215.
Solar radiation cannot be imitated by bottom heat, so as to produce
a similar effect, 99.
Solar rays, their exhausting effects on plants, under certain circum-
stances, 54.
the immediate cause of perspiration in plants, 129.
Spongelets, their consistence, 12.
reason of the extreme points of roots being so called, 12.
act as absorbents, 13.
are not special organs, 14.
their force of absorption, 17.
Spongioles abound in nitrogen, 14.
chiefly supply the waste occasioned by perspiration, 14.
their importance, and the danger of destroying them, 14.
are not protected by a fully organised epidermis, 298.
Succulent plants, their small proportion of roots, 17.
Succulents, 339,
Suckers, propagation by, 217.
their production, 219.
of the Pine-apple, 219.
Sulphuric acid, employed in drying air for the preservation of
seed, 183.
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Sulphurous acid gas, its escape from brick flues, 156.
its destructive effects, 156.
Sun’s rays, force of, 99.
Superfluous matter thrown off by roots, 21.
Stagnation of water about the roots of plants in pots, 289.
Stamens, their parts and situation, 56,
their use, 68.
Starch, its accumulation in seeds, 181,
Stem bears a variable proportion to the roots, 17.
its origin, 22.
growth by the, 22.
is at first merely a small portion of cellular tissue, 23.
its parts, 25. 29,
its horizontal system, 25.
its perpendicular system, 25.
its property of forming leaf-buds, 30.
its office, 38.
Stems, processes by which wounds in them are healed, 26.
those freely emitting roots may be more moulded up than
others not possessing such power, 293.
Sterility, 67.
from cold and moisture, 87.
in seeds, causes of, 175.
remedy for, 178.
Stigma, 56.
Stocks, appropriation of, to soils, 240.
their influence on grafts, 234.
necessity of a correspondence in growth between their horizon-
tal system and that of the graft or bud, 236.
their effects in modifying the growth of the tree, 237.
their effects on fructification, 238.
heading down, 245.
Stomates, 39,
their number and size proportionate to the natural habits of
plants, 40.
number of, in a square inch of the leaves of various
species, 40, 41.
their position and adaptation, 51.
permit the escape of vapour, 119.
Stones, utility of, in soil, 123.
Strontian, rejected by certain plants, 19.
Structure of flowers, 55.
Style, 56.
Syringing, 51.
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System, horizontal, of stems, 25, 26.
horizontal cellular, 26.
perpendicular, of stems, 25, 26.

T.

Temperature, effects of great discrepancy in, as regards different
portions of a plant, 50,
limits of, endurable by plants, 81.
limit of, below which plants will not grow, 82.
effects of one too high on plants, 83.
unnaturally low, its effects, 85.
relatively high, conjoined with dryness, favours the formation
of secretions, 85.
at which different fluids become frozen, 88.
its laws with respect to its influence on vegetation, 89.
its alternations necessary to plants, 90.
of the earth at various places immediately below the sur-
face, 08.
effects of its diurnal alternations, 91.
effects of its annual alternations, 91.
of the earth, 93. 96.
at various places, comparatively with that of the
atmosphere, 94.
at various depths, 95.
of the hottest and coldest months at various places, 103.
importance of insuring a proper one for plants, 111.
of soils, its important influence on vegetation, 112.
with regard to the direction of the wind, 186, 137.
of hothouses, its regulation, 145.
effects of a high one at night in hothouses, 148.
effects on pollen of one too low, 177.
which grain will bear, 187.
seasons of extreme, 338.
uniform, 338,
low, with much light, its effects on the sap, 845.
of plant houses, necessity of lowering it during the night, 347.
diurnal extremes of, 348.
Tissue, general distension of, in the embryo state of roots, 11.
general distension of, in roots growing in air and water, 15.
its hygrometrical force depends on the action of capillary
tubes, 18.
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Tissue, its first formation requires nitrogen, 20.
disorganisation of, 122.
impermeability of, induced by training, 279.
cellular, is the component of the first rudiments of the
stem, 23.
Tongueing, 227.
Training, 268.
on a horizontal plane, bad effects of, 270.
its effects on the circulation of the juices, 272.
pendulous, 274.
its disadvantages, 278.
Transplanted trees, their pruning, 260.
languid from previous dryness, effects on, by the too rapid
absorption of water, 310.
Transplanting, 293.
its rationale, 295.
season for, 296.
of deciduous trees, 296.
manner of performing the operation, 305.
preparation of old trees for, 306,
Trees and shrubs, distinct parts of their bark, 27.
True sap, wholly generated in the leaves, 264.
Tubers, 30.

U.

Unisexual plants, effects of temperature on, 83.

V.

Valleys, superior general warmness of, 14.3.
their liability to sudden cold, 14.3.
Vaporous impurities, 156.
Varieties not absolutely permanent through propagation by seeds.
311.
means of fixing them, 314.
contamination of, 310.
Vegetation, relative advancement of, in stocks and scions, 24.5.
in forcing houses, modes of resting it, 344.
Veins of leaves consist of two systems, 38.
their structure, 38.

ccC
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Ventilation, 153.
under some circumstances injurious, 155.
circumstances which render it necessary, 156.

Vine, its cultivation in the open air in England, cause of the general

want of success in, 102.

great power of its ascending sap, 47.
preventive against its bleeding, 257.

Vine borders, their preparation, 124.

Vines, a cause of their not setting, 110.

Vital forces of vegetation, 42.
principle is stimulated by heat, 9. 111.
principle in seeds, 181.
force in plants decomposes water, 42.
functions of plants, 129.

Vitality in seeds, causes of its destruction, 80.

w.

Walls, effect of blackening, 141.
importance of, with regard to shelter, 133.
Walnut, propagation of, by budding, 244.
Water, a vehicle by which oxygen is supplied during the process of
germination, 9.
in various respects conducive to germination, 9.
enters into the composition of the food of plants, 20.
pure, cannot solely support vegetation for a long period, 20.
is decomposed by the vital action of plants, 42.
proportions of, in certain vegetable secretions, 77.
an excessive supply of, retards the ripening of {ruits, 78.
its decomposition or dissipation by fruits, 78.
in a tepid state applied to roots, 112.
in which aquatics are grown, necessity of regulating it to a due
degree of temperature, 113.
in the soil should be diminished when succulent fruit is ripen-
ing, 120.
stagnation of, 289.
absorption of, by dried roots, effects of, 310.
effects of immersing roots in, 121.
Watering, 117—125.
its effects on stiff soil, 126.
has the effect of lowering the temperature of the soil, 126.
newly planted trees, 309.
of roots, substitute for, under particular circumstances, 310.
Water plants, flowering of, 118.
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Weights applied to branches, 268.
Wet borders, 123.
Whip-grafting, 226.
‘Wind, its effect in increasing the dryness of the air, 132.
its effects with regard to fertilisation, 177.
its effect on the circulation of sap, 161.
Winds, table of, with the corresponding temperatures and dryness,
136, 137.
Winter of plants, not in all cases cold, 338.
Wood formed by the combination of cellular tissue and woody
fibre, 24.
of exogens, 25.
the channel for the ascent of all the fluids of plants, 28.
of stems, 29.
central, its importance compared with that of the alburnum
and liber, 84.
central, example of its removal, 35.
Woody matter, its first appearance, 24.
Worms, injury occasioned by them to plants in pots, 124.
Wounding of plants to be avoided when the sap first begins to
flow, 256.
Wounds, processes by which they are healed, 26. 308.

THE END.
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