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not heing sentinin time.  Wehope there
will be no excunses this year on the scove
of ignorance o otherwise, as the Board
must necessarily deal strietly with dila-
tory sociaties, in justice to punctual ones.]

ON TIIE USE OF BONES IN
AGRICULTURE.
FIRST ARTICLE.

The peopling of the world by two
clusses of antagonistic organisms—plants
and animals—is one of the most beautiful
arrangements in nature, and gives rise to
some of the most important phenomena
with which the philosopher has to deal.
The distributions of plants and of animals
over the globe follow nearly the same
law; it is only in rare and exceptional
cases where they are not associated to-
gethery Jor they not only both depend
upon similar conditions of soil and climate,
but they insensibly minister to each others
wants. The animal in every breath ex-
hales a gas—carbonic acid—not only un-
suitable for being again taken into the
lungs, but highly poisonous, so that the
very act of life vitiates the atmosphere
and tends to extinguish all aninmal Life;
the plant, animate but insensate thing, is
ready with its thousand mouths on cach
of its thousand leaves to inhale the vitia-
ted air, abstract the carbon for the build-
ing up of its own wooden frame work,
and give back the (to it useless) oxygen
to purify the atmosphere and render it
wholesome to the animal creation. Could
anything be more beautiful than this?
cach playing its harmonious part on the
stage of organic life, so as to serve its
own awd its neighbour’s ends.

When it is considered, says Licbig, that
every constitucnt of the body of man and
animals is derived from plants, and that
not a single clement is generated by the
vital principle, 1t is evident that al} the
inorganic constituents of the animal or-
ganism must be regarded, in some respect
or other, as manure.  “ During life the
inorganic components of plants which are
not requived by the animal system, are
disengaged from the organism in the form
of excrements.  After death the nitrogen
and carbon pass into the atmosphere as
ammonin and carbonic acid, the products
of their putrefaction, and at last nothing
remains except the phosphate of lime and
other salts in their bones. Now this
carthy rvesidue of the putrefaction of
animals must he considered, in 2 rational
system of agriculture, as a powerful wmn-
nure for plants, beeaase that which has
heen abstracted from a suil for o series of
years must be restored £y 1t if the land is
to be kept in & permanent condition of
fertility."* In practical agriculture the
necessity of returning to the soil what is

# Licbig, Organic Chiemistry, pp. 174-5.

taken from it, and more, is fully recog-
nized ; and as farm produce js chiefly con-
verted one way or othey, into animal food,
the matters are usually veturned in the
form of animal excreta or animal remains.
The former, consisting of the matter not
assimilated by ‘the animal, is of cowrse
greatly inferior as plant-food to the latter,
whicli consists of the substances actually
acquired by animals from the plants caten
as food.  'The powerful nature of animal
manures is known to every farmer. All
animal substances may be turned to good
account, hair, woolen rags, &c.; and the
luxuriance of a potato ov & turnip plant
growing beside an old shoe, or & vine
Hourishing over a stray bone are familiar
examples of the striking cffects of this
class of substances. The florist, in the
culture of his geraniums, can find no sub-
stance more highly suitable for encourag-
ing them to vapid growth than the par-
ings of horses’ haofs.

These facts indicate in some measure
the reason why bhones, fossil and recent,
and in many forms, have become of such
extensive utility as manurial agents.—
Bone forms the principal waste substance
in animals whose flesh is used as food,
and is that whose decomposition goes on
most stowly ; and it is thus conveniently
obtainable in sufficient quantitics to re-
turn to the soil the clements which were
taken therefrom for its constraction. “ It
is forty or fifty years,” says Dr. Johnston,
“since bones began to be introduced in
large quantitics into Britain from the
Continent, and especially from the north
of Burope. They have since been con-
stantly growing in repute as a manure,
and large tracts of our high lands have
been almost dependent upon them for the
neans of profitable cultivation. The
vast importations of guano have scarcely
checked the demand for them, and there
is no question, I think, that their use will
hereafter receive a very large develop-
ment.”

Bones vary in chemical composition in
different animals, at different ages of the
same animal, and according to the part of
the body from which they are taken.
"They consist of twa, organic and inor-
ganic, parts; when bones are burned, the
gelattne or animal matter (which forms
the organic part) disappears,—the ash
consisting of white bone earth, which is
the inorganic part alone remaining. Much
discussion has taken place as to whether
the orgamic part of bones gave them
value as a manure, or whether it was not
entively by their inorganic parts that they
acted; but it may now be fairly assumed
that both have ashare in the manurial
action. The following table is given by
Agassiz and Gould "as indicating the
chemical constitution of the inorganic
constituents of bone in the four classes
of animals :—
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The following composition of the in-
organic parts of the bones of the cow is
given by Johnston as represeuting very
nearly that of the bones which are usually
applicd to the land :—

Organic Animal matter (gelatine). .

.. 3¢

Phosphate of Lime...... 55§
Phosphate of Magnesia. .3
Carbonate of Lime. ... .ovvevnnnnnees 33
Soda and Common Salt............. 34
Chloride of Caleitm .o, vveutnn P |
100

There is a striking analogy in compo-
sition between bones and guano, which is,
for other reasons, interesting to the prac-
tical man, but is especially important in
connection with the object of the present
paper. The following tablo exhibits the
composition of bones compared with the
average composition of good guano, sup-
posing both in the dry state. = Bones, as
they are applied to the land, contain
about 18 per cent. of water, Ichaboe
guano from 20 to 25 per cent.:

Bones. Guano.

Organic Animal datter..... 33 56
Phos. of Lime and Magnesia. 59 26
Carbonateof Lime. o........ 4 [
Salts of Sodateviiiaierennns 4 10
Salts of Potash... .. trace trace
Silicious Matter............ 2
100 100

«If we compare these two columns, we
sec that bones and guano contain essen-
tially thé same things. There is an or-
ganic part in both; both contain o large
per centage of phosphates; and there are
salts of soda and a trace of potash in
both. But they differ in the proportions
in which these several constituents are
present. Thus—

“q The organic matter is in larger
proportion in the guano. It is to be ob-
served, however, that this organic matter
is in the guano in a very decomposed
state. It consists of salts, (oxalates, car-
bonates, &c..) of ammonia mixed with
dark-coloured matter, (humic acid,) and
water of crystalliation. In the Ichaboe
guano, the ammonia rarely exeeeds six or
cight per cent. of the whole weight. But
this proportion of ammonia we have seen
that the gelatine of the boaes will produce
when it undergoes complete decomiposis
tion. On the whole, therefore, I am in~
clined to think that the organic matter in
a cwt. of bones is nearly of equal valuo



