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in the soil, and thus become fltted to bg again absotbed with benes
ficial resnlts

The well known benefits of a rolation of crops have been ate
tempted to be explained by supposing that the excremenis disens
gaged from tha roots of a plant, must he hurtful to others of the
same kind if planted iu the sanie soll, while on the other band they
might be nuteitive to plants of uther kinds, Thus if the rovts of
a pea be placed in water, they communicate 0 3¢ in time a brown
colour, In consequence of gummy sccretions being thrown off from
the plant; and if, afier the water lins thus been filled with excre-
ments, another plant of the same kind be placed in it, it will not
flourish; but if instead of n second pea, wo place in it a plant of
wheat, this will grow luxuriantly and take from the water a part
of the matter previously deposited in it In the same manuer,
tho soil in which any species of vegetable has long been eultivated
may become surcharged with its excrements, and the substitution
of somo other crop, which can freo the suil from these, may be
rendercd nccossary,  Itis evident that the inorganic matters re-
Jected by plants cannot have much influence in this way, since these
provionsly cxisted in the soil; and we shall afterwards sce that
the quantity of these mineral matters tuken from the ground and
not returncd to it is one very powerful cause of tho rapid deto.
rioration of plauts when long cultivated on the samo soil.  The
organic excretions derived from thut food which is obtajned
from tho clements, sffurded by air aud water, are alone
capablo of rendering the soil poisenous to the plants from
which they proceeded.  Wo must not however forget that these
sccrotiona may, like other organic matter, bo decomposed 5 so that
after a sufficient interval, their injurious cffect must entircly cease;
hence it is found that fallowing, which gives time for the excre.
ments in the soll to decompose, is o partial substitute, though a
very wasteful one, for a rotation of crops,

TIIE ASCENNING SAP.~—TIE STEM,

The water absorbed by the roots is carried upwards into the
stem, becoming, in its progress, nioro or less mixed with the fluids
existing In the plant. In contequencou of this intermisture, and
probably also of changes cflected by the agency of the cellsand
xecesses through which it passes, the sap of trees, even in the fowr
part of tho trurk, differs much from the water which tho roots are
sucking from the soil. Thus in spring, the sap of the maple is
rich in sugar, asubstance which could evidently have never been
obtained from tho water in the g J. ‘The pr of this
sugar is duc to several causes—1st, tho water and carbonie acid
drawn up from the soil contain the clements of sugar, and may
possibly be converted into it by the action of the wood, or of the
young buds; to what extent such transfurmations can Lo effected
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by the wood, is not however very certain,  2nd, many trees store
up in autumn, a quantity of starch, and possibly other substances,
in the cells of their stems and roots; aud that the starch thus pre-
pared may be rendered uscful in advancing the growth of the
young leaves, the first process necssary is its conversion into su-
gar, a change as will afterwards be scen, very casily effected.  8rd
in spring hefore the leaves are developed, growth is going on very
slowly, and the sap not being used in the formation of wood and
leayey, is allowed to accumulate in the wood, and when the tree is
stimulated by the light and heat of the sun, may be obtainad by
tapping it. But as soon as the leaves are formed, the sap is rapidly
withdrawn to furnish materials for their growth, and for the fur-

| ciatly added, and then placed in the sun, after some time 1t willh

mation of wood; and for this reason it cannot then be obtained in !

the same quantity or of tho same quality as in carly spring.

THR LEAVEA

A leaf, ay it appears to the unaided cye, of' a feamework
of tough fibzes, proceeding from its stalk, and branching ever jt
every direction; on these are sttetched two skins or membiapn
forming its upper and under sitles, and th @ space between thee s
filled with soft and pulpy matter,  When examined with the my.
croscope other structures appear,  “Tha susfaces of the leaf, especi.
ally the lower one, are found to be perfurated with numeron
minuta openings, communicuting with sinall cavities in its interior;
the green tnavter is found to consist of cells filled with o oft grees
substance; and the fibres are found to be formed of veswels simi
to those of the wood, Iuto the leaves thus constructed, the apt
conveyed from the stem, by incans of the stock and filires; fropd
theso it passes fnto tho cclls of the green matter, whera it is eapos
to tho action of the caterual air, and of the hight and heat payy
tho outer membranes.  Under the iufluence of these powe
causes of Chemical change, the leal becomes the seat of importa
processes.

1. A Iarge portion of the water of the sap cscapes from
lenves by evaporation and perspiration. Water contained in
vessel in which the roots of 8 growing plant are placed, is grad
ally drawn up and given out by the leaves, until at length, if &
renewed, it becomes altogether exhausted ; and then the pla
droops and withers, becauso the leaves aro rapidly exbaling
fluids, while the roots are rectiving no now supplics,
cinission of water proceeds with tho greatest sapidity when
plant is exposed to the direct rays ofithe sun, and in dasknes
becomies very tlow ar ceases altogether.  ‘Fhius the sunflowe
whicl in a sunny day ¢an give off 80 ounces of water, emits oz}
3 in a dry night, and none in a dewy one.  In consequence of t;
rapid cscape of watcer, the substanices which it held in solution s
leftin a2 more concentrated state, and ready to be deposited wuc
over they arc required  The large quantity of water which ib
passes through their system, also cnables plants to obtain from
soil abundance of many substances which are contained in it i
very small quantity, or aro with difliculty soluble in water.

The powers of the leaves, with reference to water, are not himi
to exhulation; they also in some cases can absorb it from the 4
mosphere, or from the rain and dew winch falls upon them. It
thus that drooping plants may be revived by watcering their Jaw
and that thus the air plants of China and Bucnos Ayres floung
when suepended from she walls and balconies of houses, with
any connection with the ground.

2. The leaves absorb and decompose Carbonic acid, a g
substance which as beforo stated, exists in small quantity in
atmosphere, and is the principul source of the Carbon in pl
If a vegetable be confined in a glaes vessel containing air, with (8
usual proportion of Carbonic acid, or having a little morea
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found that a part of the Carbonice acid has disappeared, and
a quantity of Oxygen, corresponding to that which it conta
occupies its place. This change is effected by the leaves, wb
therefore have the power of absorbing Carbonic acid and reta
the Carbon, at the samne time expelling its Oxygen.

But while this process proceeds with rapidity in sunshmc
goes on much more slowly in the shade, and in darkness gingd
place to onec of a contrary nature. The leaves, which by dsy:58
ccive and decompose Carbonic acid, by night emit Carbonic 158
and absorb.Oxygen. In plants growing in ordinary circumisig
ces, the former process is carrizd on to a moch greater extent
the latter, which appears in some respects to scrve for resting
senewing the exhausted powers of the leaves,



