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Water is & subataaca which 1630 cotmon and 8o | hod

famportant, and which, at the samc time, in ity
chemic . £.1at.ona is 3o remarikabic, that wo cannot
do Lettcr than begin our study of chraustry, in its
relution to agricalture, by a cousiderat.on of ats com.
position and propertics,

A plate of copper and a plate of 2me, the upper
«dges of which are in contact, vr are united by o
copprer wire, and which are then partialy immersed
inavessel contaming dilute acid, constitute a galeanie
Latsry in a simple form. By using & pumber of auch
Yatterivs, and connecting the copint of ons with the
zine of tho next, and then the zins of the tirst with
tho copper of the last, a camporad battery of great
power may be constricied Pratinna s e on advan.
tageously ~uhstituted futcopper in saca s battery. ™
long as the fi~t aud last plates of the hattay ace
wnconnected no galvanic action tak ¢ place; butaf !
copper wire conhected with the enpper plats af thel
fAtst cell is mdo to dip into a voescl of water to wliyeh
a little acid has been added, sned o Cimilar wire cone
neeted with the zine plato of the it cllismule to
tauch the same liquid, a curnnt v immedintoly
established, The action is much fal tated by making
the wires torminate in platmum platcr whieh dip
beneath tho surface of the acidu'aid water. The
termination of the wire connceted with the copper of
tho Latteryiscalled thoe pasitie: 22,7 ; that of the ware
attached to the zine, tho negative pafe.

No gooner is the conncetion in this way enmplete,
than numbers of Littlo bubbles autso from the water
raand each of the platinuin plates which constitute
the poles of the battery.  Theeo habbles are caused
by tho escape of a colorless inviuble gas at these

ints, which may bo collected m glass cylinders

verted over the platinum plates from the surface of
which the bubbles are avising. If tho giscs m the
two cylinders are then compared together, they will
present no difference to the eyo e rpt that the quan.
tity of that collected over the negative pole is twice

a1 great as that of the gas which was given off at the !l e

positive pole. If, however, a hizht. Tmat hbe applicd
successively to the mouths of the twa eylinders, very
different results will b observed The paswindh was
obtained over the wire connected wich the zine of the
battery will take fire, and burn vith a pale yellowish
flams; tho match itaclf will be evtinimishelaf im-
mersed in the gas. A lighted inatih throst into the
other cylinder will hurn with v 1y greatly increased
brillianey ; and it *lown out #» 14 to leave the ex-
tremity atill red hot, it will, if aoain plunged into the
s, barst at onco into flame. D

To tho gas which arises from ih~ preitive pole the
namo Oxvp*s has heen piven s 1h-* which is cvalved
at the negative pole has beenval’ A 1 -Irogn. These
two gases, united chemcally in the proportion of two
measures of hydrozen to one vl a.yoen, constitute
watsr. This may bo shewn 10 1 st an electric
spark through amixture cf the "4 3in these propor.
tions, They cxzplode with gre. <'nlence, and form
ateam, which rapidly condeners * «to a few drops of
water rescmbling dew, anl the two gases are found
to have entirely diszppeared,

It will be well, then, to stn v these gasce, which
together constitute water, a Iit'> more closcly.

Oxngen.~Oxygen may he o *ir~ 1 by decomposing
water by means of the galvaric current, as just de-
gerihed.” It is more easly jtocured, however, in
enother way, Chlorate of p* ch i3 a su'stance sold
by druawists in the form of wh. s or colorless erystals;
it convists of oxygen in combin itinn with another ras
known as chisrine, and a mtal called potassium.
TWhen this substance is heated, it pives off all its
93v1en, leaving tho chlorine in eombination with the
potassivm.  The additionof 47 L« id»cf manganese,
or peroxide of iron, greatly facilitate s the deeomposi-
tian. Irom such a mixture oxyzen mey e obtained
by heating it ina Florenco tlask, in the neck of which
is f2atenced a cork perforated by o Lent tube, which
dips Leaeath the surfaco of water contzined in a good
sized Lawin, A glass jar is fiel with water, and
inverted over tho end of the tuhe with its mouth
undor the water, The pressarc of the atmosphereson
the surface of tho waterin the l;am’n will, of course,
ratsin the water in the far. ¢n the application of
heat the gis is given off in larre quantities, and
bubhles an inta the far, displacing the water whichit
provions'y contained.  The jar may be Lept inverted
over a shallow dich of water, which will prevent the

Oxygen is & colotless s, with neither toate nor
smcll. “In appearance, it cannot ho distinguished from
coymmon air; it isalittle moro than one-temth heavier
than air. Wo have already scen that a of
highted wood will burn in oxygen more vividly than
inir; tho same is true as regards other combustible

ics,

A picce of charcoal will, if ifnitcd and plunged into
» jar of oxygen, glow intensely, throwing out sparks
1 all directions, and being in & short time entircly
consumed.  I'hosphorus burns in oxygen withalight
that is almost insupportable, But thisisnot all. Sub.
stances which are niot usually regarded as combustible
wull readily burn in oxygen. I a bit of iron wiro or
a steel watch-spriu;i bo tipped with a littlo ignited
sulpliur, end then in a jarof the gas, 1t will
}»_um most Lrilliantly, throwing off beautiful acintilla-

ionse,

All thewe experiments aro illustrative of chemica!
evnhinatian.  Chareoal consists slmost entircly of
crh p, and earbon and oxygen have, at certain tem-
peratares, an attraction for cach other which catses
thent to unit fogether, with the production of great
hest anl licht, to form & pas called earbon diozide,
vwhich contains both oxygen and carbon, 8o, too, the
iton wire or the watelenrineg unites with the exygen
to o iron o’ f+; and in thus instance, asin thocase
of the charroal, heat and light are evolved in the act
of union between the two substances, The atmosphero
containg twenty-one measures of oxygen in cvery
hundred, and all ordinary combustion is nothing more
than the chemrenl combination of the Luming body
with oxygen,  The heat and light of combustion are
the cffects of this chemical action. Tho reason why
hodies burn with so suuch more energy in oxygen than
n theair isnowapparent, forairisonly diluted oxy(%:‘
(hemical combination is always attended Ly heat, but
not always by such intense heat os in the
that have been given, In the air, i i
smoulder away until it is consumed ; that is, uatil it
has all united with oxvgen from the atmosphere to
form carbon dioxi'e,  The effect is the zame; and the
same quantity of heat i+ zep~rated as in its rapid
combustion in oxyger, hnt it takes a Jonger time to
accotplish the result.  \When iron rusts, it is alowly
combining with the o ygen of the air—a process
known as oxidatio.

1f 2 small animal be placed in o far of oxygen, ity
heart beats rapidly, its breathing is hurried, its tem-
craturo rises ; it is in exactly tho same condition
that tho Iighted carbon was in when it was plunged
into the oxvgen—it is being consumed more quickly.
In re piration, the carbon of the binod umtes with the
oxyyen of the air to form carbon dioxide; it consists,
m fact, of a slow combustion of this carbon, and in
pure oxygen this process of oxidation takes place more
rapidly, and the animal soon dies, exhausted,

Animals arc continnafly absorbing oxygen from the
air. Dlants, on the other hand, ave. daring daylight,
always giving it out.  1f a bunch of freahly gathe
Iraves bo put into a hasin of water, and a glass jar
filled with water ant inverted, over them, bubbles of
gas will rise iuto the jar, which may be shewn to
consict of oxygen. During the night plants cease
giving off oxygen.

Oxygen is an cmentary substance : it has never
heen decomposed mto any other simpler substances.
Hydrogen, carbon, phosphorus end iron arc also cle.
mentary substances, or chemieal elements. Water,
carbon dioxide, and iren oxide, on the other hand,
are examples of chemical compounds. A chemical
compound is quito different from a mechanical mix.
ture. It exhibits properties which are usually quite
different from those of cither of the elements of
which it is composed. Its formation is always at-
tendedl by more or less heat, and, as we 1 see
hereafter, it always contains the samo clements in
certain definite proportions, which are never altered.

FERTILIZEBS.
Guano Deposit of Paru.

Harry Meiggs the great railroad operator of Soath
America, hug%iscovcmd. on the main-land of the
west coast of Peru, tho most immenso deposit of
guano over scen anywhere.  This deposit is said to
Cxtend for many miles along the coast, and reached
farinland, The Chincha Islands have herctofore
hieen considercd the richest in guano production, but
this Inst discovery shows conclusively that it is of
mach better quality and much casicr to handle
the former. Millions upon mallions of tonscan bo dug
cheaply, and transported to all parts of the world at
a much lower figure than herctofore. is valuable
fartalizer will no doubt Lo vsed much more exten-

escape of any of the oxygen.

s.vely in America, a3 well os Enro})c. 23 tho price at
which it can Ve furnishe:l will place it within the
reach of all.

will | of the two materials.

The basinem of te mining seems to be very
quucms in South Caroliva, One company mined

5,000, tons Iast year, and the uction from river
depositsalone pmounted to 40,000 tons during 1872, 1t
is expected that the entire product of the dtate will
bo increascd not Icss than 40 ser ccut. during 1873,
Mineral thhm have been discovered recently in
Siberia, Austria and France, but they are beyond the
reach of immediate development, sad
ably situated for the ion of the products
to s market. In thess respects the South Carolias

deposits enjoy great advantage.

Below find rulo for my *Domestic Cone
ccnm:cd Mum‘::i" :r ch 1 Iu;v; used for (ll:m
cars for corn ; tako two parts of decompoted o
imnm, (or fine cattlo wanurc,) cne part of m
manure, ono part unleached mahics, one of plaster,
all incorporated (ogic‘thcr. and thotoughl worked
over twice or more; keep undes cover ton days. Al
ingredicnts aro at the command of all fasmcrs with.
out much expcnse. I hiave experimented with it the
{»nt threo years; spreading on stable manure, and
horoughly incorporating it into the soil with an ox
cult%:;smihworhng the hlndb;xi‘m . eon: ket
marking tho rows rcinln L a
handful to each hill. My A of m{: M\'lfp b{m
twenty-five per cent. better than beforo I went inte
the uso of the composition, In 1671, Yok County
Vair g;ave me the highest promicm on corm.—Corress
pondeace Boston Cullivator,

Lime and Sait Mintures.

Prof. Johnson recommends for fmdmn&' iz

to mix ono bushe! of salt and two bushels 5',7" Lme
under cover, and allow the mixture to deccmpose
gradually, thus forming an intimate chemical ution
‘or this purpose the mixture
should bo wade at loast six woeks before use, or atill
better, two or three monthe, the hesp mcstioncd
being turncd over occasionally, This salt erd Lo
mixture, when lp}ll.‘cd at the rato of twenty or thitty
Lushcls per acre, forms an excellent ing fce
many crops. It acts powerfully on the vegctatle
matter of soils ﬁétx-ux Lusbels applied to & tummj
crop have lpmsu a8 & crop o8 Lamn-yss
manure, Itis also very destructive to grctsaond
insects in the soil. Like salt, it attracts woistcre
from tho air, and is useful against drought. Itscdce
composing powcer is remarkable, and if three or four
Lushels of it are mixed with & lomd of swamp muck,
the latter will be reduced to a powder.

of Plaster.

In oneof hislast agricultural addresscs, Horsco Greee
ley spoke as follows:—**As & fertilizer, 1 place
gypsum or plaster first on the list, without tup[m-
ing it to be of cqual value everywhere, or cven of ep

red | value under all conceivable circumstances. And yet

doubt that a hill or dry plain can be found ten miles
inland on which a first application of plaster, to the
cxtent of 200 pounds per acre, would not be reraid in
the very nexterop, more cspecially if that crop were
clover. . Wherever ground ‘plaster may be had for
lces than $20 per ton (as it can be in somo of the
Union,) T hold that cach farmer who has not yet
tried it should buy at least one ton, apply it to ten
ncres in strips of two rods’ width, slternating with a
like Ineadth left unsown, and carefully watch the
result.  If no benefit is ized, ho may safely con-
clude—not the plaster is & humbug—but that his
Iand does not need it, or that ho has not known how
end when to apply it. In my own casc, I judgo that
1 have boulght no other fertilizer that paid 0 amply
and speedily as plaster.
Potash as a Fectilizer,

Coleman's Rural World is credited as eaying that
potash forms onc of the most cssential constituents of
a fertilo soil, and one of the most important of all the
fertiliring sgents within reach of theagriculturist. In
many plants it constitutes more than one-half of their
ash, and in most at lcast one-third. In neu i
acids in the soil and in the liberation of ammonis, it
acts in the same wanner as lime; but when it is
desired to simply cffcct these last menticned objects,
the latter should Lo ueed, as being cheapers amd
potash, generally available in the form of rehes,
should be applicd 28 a menure, using the inits
strictest sense, to indicate a substance that ccmtri-
Lutes directly to the huilding up of the ttructure of
tho plants. But considerable care should be exercised
in the use of ashes, and they should never, oz is the
practico with some in man corn in the hill, Le
mixed with guano or the refuscof the hien-roost, inas-
much asthe first rain that dissolves themwill causethe
potash to the asmmonia in the ramo manver
that lime displaces it from Lamnyard mavure and
similar manures, as we have juat mentioned.
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