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the composition of the air contained in the
soit, to the absorptive properties of arable land,
to an estimation of what amount, separately of
ammonia and nitrie acid is to be found in water,
rain, snov, dnev, and mist. The immense ira-
portanuce of such nuquiries upon the future of
agriculture. as tending to correct the preseit
iniperfect theories of manuring, must be ap-
parent to any one whose mind is alive to the
present state of the question.

It is usual tc insist upon the presence of am-
monia as food for the ,rowing crop ; but litte
is known as to the circunstances under vhich it
is presented niost advantageously.

If it be allowed--and this iill not now be dis-
puted-that plants grow only by addition of cels.
and that these clls, consisting of two parts, owe
their outer part or protection to the union of
carbon and water, or its elements, and their in-
ner part to amnonia, or its elements, nitrogen
and hydrogen, it is obviously important to dis-
cover the manure in which nature works to sup-
ply this highly vita!ized internal membrane, that
we iay learn how best tg ass.st bar. Although
the elements of Amnonia are plentfutl in the
air, hydrogen by the decomposition of water to
unite with nitrogen, M. 3aussingault's experi-
ments have brought him to the conclusion that
the oeil is not sup'plied with it dirictly from the
atnmosphere. Anmionia, must be accounted for
froni elsewiere, ln the course of lis researches
le says, that le found the seed to be a perfect
storehouse of nitrogen and phosphorns, and of
all the chnracteristie naterials of the vegetable
species, whose seed it is. In virtue of the exist-
ence in it the seed grew in a chemically pure
air and barren soil, and although fed only with
pure vater, developed into a perfect plant, which
flowered and ripened seed witlh no more unitrogen
than was in the seed to begin with. It is well
to remember that there is usually froua five to
six per cent. of nitrogen in the seed, while in
the entire plant there is one per cent.

The experiments ie made upon fertile soils
abonnd with practical suggestions. As with the
aimospiere so with the soit: although four-
lifths of ils bulk is nitrogen, plants can appro-
priate nothing from the atmosphere save a
few stray particles of ammonia floatiug in it.
In a fertile soil, similarly, there may bc 96-
100lhs of nitrogen, " locked up froni the plant
in organic compounds, which the plant cannot
decompose." Boussingault very justlv says, on
this evidence, that analyses of soils and manui es,
detailinz the quantity of tbis constituent or of
that afford information really of little value to
the farmer, who must seek to know the con-
ditions in whici they are found there, whether
free or in boadage. Ie comes to the coaclu-
sion that the only sources of nitrogen, and those
from whence the vegetable cell is composed, are
ainmonical salts and irates Phosphates, ho
insists are indispensible n. every case, and ni-
trogenous matteris also nleedful as a companion

to the nitrate. " A nitrate is preferable to
ammoniacal salt, inasmuch as nitrogen appei
to be fully assimilable by plants, and being Mi
fixed is less likely to be lost than amioniai
saîts, ait of whichl are more or less volatile.,

We are scarcely aware how ziuch depeo
upon carben, and how important it is for a i
ficient quantity to remain free to combine }
and fix the ammoniacal salts and nitrates in
tissues of the growing plants. Unless it isu
liberty to performn this good oilice, suchelmL!
as these mnay exist to repletion in the s ; wi
out benefit to the plant. Carbon, howeer,
serves a more important purpose still. As food
plants, to whose existence it is essential, it e
only become assimilated and combiued with
oxygen, that is as carbonic acid. Boussing ,
then details some interesting experiments s.
gested by this fact, to find the quantity ofcear.
bonic acid which exists in tihe air of the soil,
One set of experiments he devised to prove the
qua2tity of air held by soils of various kindj.
another to ascertain the quality of that air.
His evidence and substance with regard t ibe
first set is as follows: The average for fair soi
.ay be stated at 400 cubie yards per acre, taen
at a deptlh of 14 inches ; the entire volume o
,be acre taken to this depth is equal to 1,750
cuoic yards; ho that in suci a soit the comanel
air is about a quarter of the density whieh its
in the superincumbent, atmosphere. Soils very
rich in humus and recently manured gave the
largest quantity of unfixed air, sands and clap
the least. With respect to quality, the expi
menter found more carbonie acid in the airof
the soil than in ic atmosphere. la the latter
it is usual to allow 4 parts carbonie acid in 10,00
atmospheric air; but a soi rich in humus con.
tained 974 in 10,000, the soil of a meadow con.
tained 179, and no soil, according to his exper-
ence, run short of 100 parts. Striking an aier,
age, the a.r contained in one acre ofarabeland,
14 inches deep, equaled 1,750 cubie yards; soii
manured a year previously contained as muck
carbonie acid as is found in 9,446 cubicyardsof
the atmosphere; so that the acre of soit laiey
manured contains as much as there may lie esti-
mated in 60 acres of the atmosphere 14 ines
deep.

Before referring to the conclusion deducedfrom
sucli promises, there yet remains one point of
special interest elucidated by these investigatiore
In comparing the oxygen of the air coniined in
the soit with that in the atmosphere, it was
found that the latter is always deficient in this
busy-body constituent by nearly the same quae
tity as goes to combine with carbon to produce
carbonic acid. It is also not irrationual toiP
pose that oxygen, beyond bu--ning thecarbonof
the organie remains in the soi], unites also with
the free hydrogen to be found there, and thus
ministers to the wants ofthe rootlets in themat-
ter of water as well as of carbonie acid. Thin
service is more important than at firstit appeail


