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Germination of Seeds.

Tae time during which sceds will retain their
vitality varies extremely in different specics, and
under different conditions. Freshly gathered seeds
only just ripened, will in general vegetate quickly,
but if they have become hardened and dried
they are often started into growth much more
slowly, yet will remain alive for a long period.
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Some seeds, says Dr. Lindley, will retain their ger-
minating powers many years, in any latitude, and
under almost any circumstances. Melon seeds bave
been known to grow when 40 years old, maize 30
years, ryo 40 years, the sensilive plant G0 years,
kidncy beans 100 years, and clover will come up
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from soil newly brought to the surfuce, in places
where no clover had been praviously known to grow
inthe memory of man. The same authority men-
tions an instance ot raspberries which had been raised
*“from seeds taken from tho stomach of a man whose
skelelon was found 30 feet below tho surface of the

earil, at the bottom of a barrow which was opened
at Dorchester (England.) e bad been buried with
Some coins of the Emperor Hadrian, and it is there-
fore probable that the seeds were sixteen or seven-
teen hundred years old.”

The conditions necessary for the germination of
the sced are water, heat, and air, (or at least oxygen.)
Darkness is also favorable, though not, like the other
oonditions, essential. The effect of water is to soften
the seeds, causing them to swell, and Qissolving the
soluble part of the nourishment prepared for the
young plantlet. The chemical agency of oxygen is
also necessary to the process; and hence seeds im-
mersed in water that has been loiled (from which
thereforo tho free oxygen has been expelled) will not
germinate.  The oxygen combines with a portion of
the carbon contained in the seed, forming carbonic
acid, which is liberated. This chemical combination
is attended with the disengagement of heat; hence
the elevated temperature of masses of barley in the
process of malting. The oxygen, besides, plays an
cssential part in the conversion of the starch of the
seed inlo sugar, which thus becomes soluble, and fit
for nourishing the young plants. The amount of
hieat required for the process of germination varies
very much with the species; for while some will ger-
minate at a temperature very little above the freez-
ing point of water, it requires in others a tempera-
ture of 100° to start the seed into growth. Each
seed shoots into most vigorous growth when exposed
to just that amount of heat most suited for itself. I
the temperature is too high, growth is stimulated too
rapidly, more rapidly than nourishment is furnished,
or can ho properly assimilated, and a weakly plant,
too much excited and insufficiently fed, is the result.
If the temperature be too low, the excitement
isnot sufficient, and the water that has been imbibed
will induce decay instead of germination. 'The
vasicty of temperature required for different seeds
explains why it is impossible to make some seeds
grow in certain latitudes. The seeds of batrley,
wheat, and some other cereals, it is found, would be
killed by a temperature as high as that which the
surface of the soil acquires in tropical regions.

Exposed to tho combined influences of water, heat
and oxygen, which soften and dissolvo the store of
food, and stimulate the life principle inbercat in the
seed, the tiny plantlet which, as wve have seen, ex-
isted, ready formed in the embryo, begins to develop
and grow. The gradual change is well seen in the
common maple of our own woods, where the seed
consists of embryo and covering only. First the
cotyledons are coiled up as compactly as possible
within tho gecd-coats: gradually they unfold and in-
crease in size, the tiny stem lengthening also, and
carryiug themabove thosurfaco of tho ground, where
they expand fully, and under tho influenco of light
assume o green colour.  Tho plantlet thus begins to

 climinate fresh nuiriment from the air, while at the

opposite extremity the tiny radicle has penctrated
into the soil, and thence absorbs its appropriate food.

In the accompanying illusiration, Figure 1 repre-
sents the embryo of the sugar maple, as coiled up
within the coats of the seed, there being no albumen.
Figares 2 and 3, represent the graduat develop-
ment of the same seed. Yrom belween the two
seed leaves, we next observe the growing point ex-
tends upwurds and develops another pair of leaves,
more like the ordinary maple leaf.  Between these
acain, the tcrminal end shoots still up, and forms
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another joint of the stem, with another pair of fully
doveloped leaves. In the meantime the root has
continued to ramify below, just in proportion as the
stem has increased above ground. Figures4 and 5
illustrate the successive stages of this growth. The
subsequent history of the young plant consisis in a

F16. 9. Fia. 10,

continnous repetition of the same process, t.e., the
formation of fresk buds, stem joints aud leaves, the
lateral extension being attained by the formation and
subsequent grosth of leafbuds at the juncion of
oach leaf with tLe stem, the axil of the leaf, as it it
called.

In the class of plants whose seeds have only one




