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LTHE ADVANTAGES OF A KNOW-
EDGE OF CHEMISTRY TO THE
FARMER.
By the Rev. William Henderson.

Pr esident, Ladies and Gentlemen,
im‘:"rcient philosophers divided all matter
Air our principles or elements, viz.,, Fire,
' Water, and Earth, from which they sup-
:::“ all the diversified forms that we see
. B us to be composed. The researches
Modery Chemistry have taught us, that
e of thege are elements, for all of them
e already been resolved into a number of
"Mpler bodies.
" Lectures formerly delivered in this place,
e directed your attention to three of
®se, Air, Water, and Fire, und now we come
‘e fourth, namely, Earth. This, however,
"e‘nts 80 extensive a field of investigation,
JF we were to enter into the subject in all
tom"lmiﬂcalions, it would take us lhrough.a
W l;)e‘e course of Lectures on Inorganic
'8anic Chemistry. This the nature of
tio:r :;llslit}nion does not admit of; a selec-
iy erefore becomes necessary, Where-
nor'wl‘is_smg ovef the former department, or
b Ozamc' Lhem:s.try, I select from the latter,
ganic Chemlstry, one of those depart-
®ts which will be more suitable to the
.:esent circ.umstances of our Province,
.':ne!)', Agncullural.Chemiszry, This, how-
r.‘xs avery extensive subject, and there-
e'e ln‘lhe present Lecture, which will only
.h:“hnd of introduction to the subject, I
L .ht‘OI.Iﬁne my remarks to the simple point
ewing the advantages which the farmer
OUld derive from possessing a knowledge of
* Principles of Agricultural Chemistry.
ongricul(ure is a science _of the greatest im-
ro:"cﬁ to mankind, as it teaches how to
Ure, by the simplest and easiest means,
lo:,:non-?bum.l?m supply of the most whole-
'“Odianu hutritive food. A good supply of
by : abslolmely necessary to man’s comfor-
; lfbslslence, and hence a science whose
LIis to teach the means of procuring,
the sreatest ease and certainty, the ne-
'Y supLly for the wants of the body, is
m:l:l" Which all the tribes of human beings
in Unite to do honor; for every human
& of whatever rank or condition he may
118 !iterested in its successful cultivation.
nivge"t'ullure h‘as accordingly been the most
tiday 'sélly cultivated, as it is the most an-
our g °Fall the arts. The employment of
.\"St parents in a state of innocence was
‘g"c"llure, for they were appointed to keep
' dress that garden of delights, which was
a:;: Primeval abode. As vegetable 100}1
Culgg Was used by man before the ﬂoodl, Agri-
'¢ must have ‘constituted the chief oce
m::iﬂn of the antediluvian world. Imme-
fy ey ﬂ_ﬂer the flood we ficd that Noah, the
"ol the new world, began to be a hus-
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int"f’“ Nations, who attained any degiee of
I'zﬂlion, paid attention to this art.
‘“'{Se, Japanese, Egyptians, Chaldaens, and
@_"lcians early cultivated the science of
:L‘:“llure. The Carthagenians paid even
Coy. | 2ltention to this art than any. of their
“Mporaries, and Mago, one of their ablest
Erei:als. Wrote no less than 28 books on
& ultural subjects. Nor were the Greeks
®llive to this useful art. Hesiod, a cele-

vl :;l I({;reek Poet, the contemporary and n
wg OTQF, _wro‘le a poem called * Works
jeey Jss" Which is stil] extant, on the sub-
dugiy AS'?C“I‘PTG' It is also related that
h 8 the life time of the two poets, they

tivj
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?'lispute, which of them deserved best of
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Man, and planted a vineyard.* All the | :
| il ¢/ { lached to the root, they suck in moisture im-

| nourishment, which is then,

Peaceand Agriculture, while Homer was the
poet of War and Contention. * Xeénophon,
and Theophrastus, and several other Greek
writers, whose works have perished in the
lapse of years, also wrote on this subjeet.
Among the Romans, many wrote on Agri-
culture. Marius Cato, the Censor, composed
a voluminous work on Agriculture. Colu-
mella, who flourished in the reign of the Em-
peror Claudius, wrote a complete treatise on
this subject in 12 books. Pliny, Varro, and
Palladius also wrote on Agricultural sub-
Jects: and Virgil, the prince of Latin poets,
has employed the majesty of verse, and the
harmony of numbers, to allure the attention
of mankind to the husbandman’s labours.

In modern times the greatest attention has
been paid to the improvement of this art.
Societies have been formed, experiments have
been made, and means used to diffuse infor-
mation, and to direct the attention of the far-
mers to the various improvements that are
continually making: but it was not till of late
that scientific Chemistry was called in to di.
rect the efforts of the practical farmer. Be-
fore this was done, much useful information
had indeed been acquired. Long experience
had enabled farmers to collect much informa-
tion in regard to the nature of soils, the ap-
plication of manures, the draining of land,
the selection of seeds, the introduction of
useful implements for abridging labor, and the
improvement of their breed of cattle. But it
is only within the last half century that Clie-
mistry has carried its researches into organic
substances, developed the processes of their
growth, and the matter of their composition,
and thus has taught scientiiically and surely,
many means of contributing to the advance-
ment of Agriculturé,

The chemical researches of Sir Humphry
Davy, Professors Shier and Johnstone, the
French chemists Boussingault and Payen,
the German Liebig, and many others, who
have directed their attention to Organic Ana-
lysis, have communicated to the farmer a
certainty in regard to the mode of cultivating
his grounds, which he could not otherwise
have attained.

All plants arise out of the earth, and draw
their nourishment, either from the earth in
which lhv)' are planted, or from the surround-
ing air. They are not created out ot nothing,
but are made to spring out of the ground.
Not a particle enters into their composition,
but what is supplied to them either from the
earth, the water, or the air. This matter thus
supplied forms the nourishmeet of the plant,
and is as necessary to its growth, as food is ‘o
the human body. T'his nourishment is diawn
in part from the air by respiration through
the instrumentality of the leaves, but princi-
pally from the earth through the 1oots, which
have the power of drawing in the necessary
by the circula-

| tion of the juice, conveyed to every partof

| the plant. ’

The |

Plants sirike their roots into the soil, and
8calter them around in all directions, that
thuy may come into contact with as great a
quantity as possible of the soil, from which,
by means of those minute fibres that are at.

Pregnated with minute particles of those sub-

{ tances which enter into the composilion of

. the plant,

and that the decision was given in '

esiod, because he was the poet ol must contain all the materials, from which

This moisture, together with the
Particles of matter dissolved in it, constitutes
the sap, and this sap, by means of a series of
curiously-constructed vessels, is conveyed
through cvery part of the plant, furnishing in
its progress those materials which contribute
to the growth of the plant, in the same way
as the nourishment taken into the body is
converted into blood, and by the arteries dis.
tributed into every part of the body, to supply
the waste of the animal substance continual-
ly taking place, and to furnish materials for
its further increase.

W in‘order that any plant may grow,
% o g \ 3
the sap, which circulates through its stem,

the nourishment of the different parts of that
plant is obtained ; and as the sap is drawn
out of the ground, itis evident that all those
substances must be contained in the soil
otherwise the plant will not flourish there,
Now, here is one of the advantages result-
ing from a knowledge of Chemistiy. It
teaches to analyse the different plants and
herbs, and shews the various substances
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[ the vegetable productions,

or sand, constitutes a very large proportion of
most soils, and it is a component part of all
vegetable productions. Alumina, or clay,
enters into the composition of very few of tbe
productions of the soil, Iis use is principally
to retain moisture, and other soluble ingredi-
ents, in the soil, sufficient to supply sap for
A very sandy
soil, unmixed with clay, would allow the rain

which enter into their composition, and the | that falls very rapidly to percolate through it,
proportions in which they are required. ‘It land to carry the lime, and other manures

teaches also to analyse the soils, and to find
out the materials of which they are compo.
sed, and the proportion in which these mate-
rials enterinto the soil : and from this the
farmer learns what soil will be most suitable
for any particular kind of crop,and dlso what
materials would require to be added to any
portion of soil to render it more productive,

Plants are found to consist of twelve or
fourteen simple substauces, namely, oxygen,
hydrogen, nitrogen, carbon, potash, soda, lime,
magnesia, oxide of iron, oxidé of manganese,
silica, chlorine, sulphuric acid, and phospho-
ric acid. All these elements do not enter
into the composition of every vegetable and
plant ; neither do any two plants take any of
these in the same proportion.  On the contra.
ry, Chemistry has shown that there is a very
great diversity in the composition of the dif-
ferent plants and vegetables that are raised,
and consequently that some plants will flour.
ish betterin some kinds of soil than in others-

For example, Professor Johnstone, in his
Catechism of Agricultural Chemistry and
Geology, tells us that a ton of Italian rye
grass hay, takes into its composition 813 Ibs.
of silica, whereas a ton of red clover hay con-
tains only 5 lbs, of this ingredient. Again he
tells us that a ton of Italian rye grass hay son-
tains only 13§ lbs. of lime, while a ton of red
clover hay contains 554 Ibs. of that substance.
Hence the farmer would discover that ltalian
rye grass would produce a most abundant
crop on a sandy soil, and red clover on a cal-
careous soil.

Now, as Chemistry teaches to analyse the
vegetable productions, so it also teaches how
to analyse the soils, and thus enables the faf-
mer to discover their components parts, and
consequently their productiveness. Profes-
sor Johnstone bas given us, in his Catehism

| da, chlorine, sulphuric acid,
jacid, while the barren land had none of these.

spread upon it, in a very short time down be-
low the space to which the roots of plants
could reach.  Hence such a soil is soon ex.
hausted, and requires a great deal of manure.
A thin coating of clay spread over such a soil
would enable it to retain the moisture, and
other materials necessary for the nourish-
meiit of plants, and hence ‘would greatly as-
sist its productiveness.

In regard to the organic manner, you will
observe that while in the very fertile land
there weie 97 parts, in that which required
constant manare, there were only 50 parts,
and in that which was barren only 40, or not
nearly halt of what' was in the very fertile
soil. Again in regard to lime, in the very
fertile land there were 59 parts, in that which
required manuring 18, and in the barren only
4 parts. The very fertile land contained 40
parts of carbonic acid in combination with
the lime and magnesia ; that which required
the application of manure had only 44, while
the barren land 'had none at all, Again, the
fertile land bad a considerable portion of so-
and phosphorie

Buat on the other hand, while ‘the good soil

. had but 61 parts of oxide of iron, the barren

l

soil had 81; and this may have contributed in
part to its barienness, as this substance is in-
jurious to the growth of plants.

Hence it appears tna: there may be two

, causes for the unproductiveness of land ; first,
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{ the maple, the ash, or the birch, on g soil

a deficiency of some of the substances neces-
sary to supply nourishment 1o the plant, or
secondly, a superabundance of some perni
cious ingredient.

For example, hardwood contains a consi-
derable quantity of potash in its composition :

it would be folly therelore to plant the oak,

of Agricultural Chemistry, the analysis of | which contained no potash. :

three different kinds of soil. The first, of a | Wheat and oats contain a Very large pro-
seil, which bad produzed crops for sixty years, { portion.. of silica in  their composition : it
j would therefore be useless to sow them on a
sensible quantity of ‘all the substances requi- | Soil which contained no siljca,

without mauure, and which still contained a

red by plants; the second produced good
crops when regularly manured, and the third
was hopelessly barren.

L The first, or that which was fertile

Peat moss forms a very valuable manure,
when mixed with other soils containing a su-
perabundance of silica or sand, but it would
not do to sow either wheat or oats on a soil

without marure, contained in 1000 parts of | of pure peat; because it would not obtain a
soil, 97 parts of organic matter, 648 of silica, | sufficient quantity of silica, which enters.

57 of alumina, or clay, 59 of lime, 8} of mag- | largely into the composition of taese grains.

nesia, 61 of oxides ol iron, 1 of oxide of man.
ganese, 2 ol potash, 4 of soda and 2 of chlo-

rine in combination, forming chloride of soda,

of phosphoric acid, and 40 of carbonic acij | port of vegetables,

in combinatior with the lime and magnesia,
1I. The second, or that which required

lasoil will

Butasa deficiency of some ingredients in
render it unproductive, so alse

{ Will a superabundance of some even of those
or commou table salt, 2 of sulphuric acid, 44 ‘ ingredients which are necessary [or the sup-

and which, applied in

| small quantities, form an excellent manure.

For instance, chloride of soda, or common

constant manuiing to render it fertile, con. | salt, is one'of the component parts of a fer-

tained 50 parts of organic marter, 833 of gjlj.
ca, 51 of alumina, 18 of lime, 8 of magnesia,
30 of the oxides of iron, 3 of the oxide of

manganese, a irace, or just- only enough

|
|
|
{

tile soil, and salt has often been applied by
farmers to their land as manure. Sip John
Pringle maintains that salt in small quany.
ties hssist the decomposition of anima] and

to be perceptible, of potash, no soda nor chlo- | vegetable matter, and this prepares them for
rine, § of one part of sulphuric acid, 1 3.4 of.' entering more freely into new compositions

phosphoric acid, 4} of carbonic a¢ig rindy iy
bination with the lime.
HI. 7The third, or that which

oxide of manganese, a trace, or just what was
perceptible, of potash, no soda, nor chlorine,

1o sulpharic acid, no phosphorie acid, and no
carboxic acid.

sown

|
|

Itis also oflensive to insects, gpq hence ‘it

has often been employed in gaydeyg, especial-

as barren, | 1y on onion beds, being thinly sprinkled over
contained 40 parts of organie matter, 778 of theground in dry Weather,
silica, 91 of alumina, 4 of lime, 1 of magne. | to carry down the salt
sia, 81 of the oxide of iron, § of 4 part of the maggot that attacks

s and then watered,
» Which destroys the
the roots of this plant
drives away the worms,
large quantities, it renders
.. Hence it is somelimes
Y on garden walks, to prevent
Springing wp ip them, and. in

when young, and
But when used in
tae gruund slerile
thick!
weeds from

From these specimens you will observe that | 5¥IP1re we read of sowing a land with salt,

silica, or that earth
component part of flint, quartz, rock crystal,

u ; as an emblep i
which forms the chief 5 of consi

teility suing it to perpeiual

[ Remainder next week. ]
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