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AIR.

We have secu that phosphorus wall hurn in oxygen
with great brilliancy uniting with the oxygen to form
an oxide of phosphorts  When phosphorus burns
in tho ai. it unites with the oxygen of tho air to form
the same compound  If the combusrion takes place
in a jar of ar starding over water the phosphorus, if
in eafficient quantity, will burn up all the oxygen and
tho water wall tisc in the jar to fill its place. It will
bo found that the water will now oecupy one-fifth of
the space formetly occupied by the air.  The remain.
ing fourfifths of the jar contain a gas, which, though
not differing to tho cye from oxygen or hydrogen;
will neither burn nor support combustion. This gas
i3 nitrogen and we xoe by this experiment that
atmoapheric air consists of four volumes of nitrogen
and one volume of oxygen  More acearately air con-
taine 21 volumes of oxygen, and 79 of nitrogen,
Nitrogen can best be described by ats negative pro-
perties It has nather color, taste, nor smell. It is
not combustihle, and 1t does not support combastion.
It will not support respiration, and animals placed in
an atmasphero of pure nitrogen soon dic, but it has
no poisonous properties, and it may be breathed with-
out injury It 13 not quito 8o heavy as nxygen, hut is
fourteen times as heavy as hydrogen  Ia the air it
earves to dilute the oxygen, wlich, if pure, would act
%:th too much cnergy.  Animals, as we have seen,
w5uld soon di~ 1 pure oxygen, but tho atmospherois
cxactly adaptcd to ther condition, containing the
oxygen, withcut whih they could pot exast, diluted
by tho mtrog'n so as not to bo injunous,  Thoe
#ymbol of mitrogen is N.

Tho air is 0t a chemical compound but a misture

{ thu two gasces which compose it.  Chemieal com-
pounds duffer 1n their properties from thewr constit-
uenta, but the ait has all the properties which we
shoull expect from a mixture of oxygen and hydrogen
ia tho proportions in which wo know them to exustm
tho atmosphere. The two gascs, however, arcalways
found in the same proportions. This depends upon
what is called the difusion of gases. If two gascs
are brought into contact they have a tendency to mix
together and to remmn so. This diffusion takes place
even in opposition to gravity. So thatifa jar of
hydrogen bo mverted over a jar of oxygen, although
the oxygen s sixteen tumes as heavy as the hydrogen, it
will rise into the upper jar, and the hydrogen will
sink into the lower jar, until therc 19 as much of cach
gas n one vessel as in the other M it were not for
this curious property, the oxygen m the atmosphere
would all muk down to tho carth's surface, and the
mtrogen would float above it, and all 1ts advantages
23 a diluent for the oxygen would be lost.

So perfect is this duffusion that air in the midst of
large cities, where oxygen 18 constantly bemng taken
from it in large quantities com.uns practically the
aamo proportions of oxygen and nitrogen asthe air of
a mountain top.

Oxygen and nitrogen make up the great bulk of
the atmosphero, but there are also found 1n 1t a vari-
able amount of the vapour of watcr, a minute quantity
of carbonic acud, and a trace of ammonia.

From tho surface of tho sca, and of every lake,
river and pond on tho surface-of the carth, water is
constantly ascending in the form of vapour into the
atmosphere.  This vapour duffuses 1tsclf through the
air in obudience to thelaw that Lias just been stated.
and consequently aqueous vapour is prescnt in every

paitof the atmosf;hcm The quantity prescnt depends
gratly vpon tho temperature  The botter the
weather the ter tho evaporation, but ¢ven on the
coldest days this process is gumg on and vapour
anyes even from ice and enow ) )

At the closo of & hot day the air hecomtes highly
charzed with mosture, and when suh a day is sue-
coded by a cool night a portion of the aygueous vapour
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present in the airis deposited as dew.  €louds hinder
the cooling of tho carth, and hence the greatest
guantity of dew falls on a clear night aftera hot day.
n the autumn when, although the days are warm, the
nights are very cold, this moisture 1s frozen as it 18
deposited, and forms hoar frost.  When plants are
covered by a picce of matting or a board to_protect
them from tho frost, these doso in exactly the same
way as the clonds prevent the deponttion of dew, by
hindering the radiation of hieat from the earth, andin
this way preventing 1t from cooling down so much as
1t otherwise would do.  When thereis a considerable
accumulation of aqueous vapour i the air it falls
down as rain, snow or hail.  The ran sinks into the
und from which it issucs again in apring, and flow-
g thenco into rivers and lakes is at length cammed
back into tho hea, from which it originally came.

Plants exhale a large quantity of water from their

caves. A suntlower three fect high was found to
give off from twenty to thirty ounces of water cvery
twelve hours. The quantity of water exhaled by
plants depends very much upon the temperature and
upon the dryness of the atmoephere. The average
amount of aqueous vapour present iu tho air is aAbout
one and a half per cent. by volume,

Air contains about 004 per cent. of carbon divculy,
or as 1t is commonly called carbonic arid. ‘Thus sub-
stauce is formed when carbon burus in oxygen or n
air. It is also a product of the respiration of animals.
It consists of 12 parts by weight ot one atom of car-
bon m combination with 32 parts by weight or two
atoms of oxygen and is rﬁ;rucnted by the formula
C Oy It may be rcadily obtamed by mcting on
marble which 18 & carbonate of lime with hydro-chloric
acid in the same apparatus which was used for
bydrogen. 1t 18 a colorless gns with a peculiar pun-

ent odor one and half times as heavy asair. If a
ighted match be plunged into 1t the flame is instantly
extinguished.  Even when largely diluted with air it
csses this property of extinguishing flame. It is
ughly poiscnous when breathed, J)rmluuing suffoca-
tion.  Hence, 1f it were not carried away by diffusion
1ts prescnce in the atmosphero would be atteniud by
most jujurious results, as on account of its great
weight 1t would accumulato at the surfaco of the
earth particularly in towns where it is formed 1n
large quantities, by the combustion of wood and coal
which consists largely of carbon, and mn respiration,

Animala exhale carbonic acid 3n breathing. Plants
on the other hand absorh it from the atmosphere. It
forms, indeed, an important portion of the food of
ﬁlm"' We sce, thus, how the anumal and vegetable

mgdom, sre dependent on one anmother, plants
absorbing carbonic acid from the atmosphere and
giving out oxygen, whilo anunals absorb oxygen amd
give out carbonic acid.

Effect of Fertilisers in Mifferent Seasons

The editor of the Boston Journal of Chemisiry,
giving the results of his farm operations the past sea-
son, says ‘—One f tho most interesting facts whu ki
this extraordinary wetscason has brought out 1s, that
fertilizers applied to soils in dry summers without ap
preciable cffects, are rendered available in those th:t
are wet. The plats upon which our fertdizery hiav(
been applied during the past years, when tho 12zl
has becn 8o deficient, produced wonderfully thus sca-
son. The fertilizing substance have been lying dur-
mant in the soil for the want of water to reuder them
soluble or to hold them in solution, and this year the
conditions have been favorable for promoting the
changes, chemical and mechanical, necessary for plant
food to be made available. Owingto the dry weather
the past three years, 1t has been difficult to conduct
experiments with manures, and reach anything hke
reliable results. Hundreds of farmers have becn
misled, and have condemned as worthless manurial
substances which had positive value, but which need-
ed the usual meteorological agencies to render them
assimilable. Farm dung and stable manures, as well
as chcmical fertilizers, have not exerted their full in.
fluence upon sous to which they have been applied,
because of the absence of rain.  Thisseason they have
been thoroughly subjected to the action of water, and
crops have been benefited by the dormant manurial
agents applicd two or three years ago. Manures are
not lost which do not act promptly, unless they are
blown :w?r by winds, or are washed into brooks in
sudden and violent showers, which sometimes fall
upon the baked earth in summer. If they remain in
or upon the soil, favorable seasons, which are sure to
como, will force them to give up to plants the food
they contain, and the husbandman receives his returns

in abuodant crope.

Entomological Department.
Imectg_o_f._ March,

The month of March is 8o uncertain in its character
in this country, that oue ean never predict before
hand what weather we may expect, or cven what
work may be done ; sowmetimes it is warm and genial
like spring, with only occasional varations of light
frost and soft snow; while another year it is rongh,
coll and teapestuows, rivalling January in its seve-
rity and adding the violenco of equinoctial gales to
the bitter frosts of winter. The animal as woll as
tho vegetable creation is affeeted by the condition of
the weather, and all the hybernating and migratory
forma, with fow exceptions, only make their appesr.
arce when the carth 13 rencwing her venlure, and
the eap 19 swelling the buds of the trees. Thus, then,
we cannot aay beforchand what birds or insects we
may eapect to meet with during this month, any
more than we can ray whether weo shall be gathering
shamrocks on St. Patrick’s Day, or be sleigh-driving
on All Fools’  In spste of the uncertainty, however,
of this most fickle month we may venture to givo a
few Lints regardivg the inseet world and the precau-
tions that a carcful farmer or gardener
may wisely take.

On any pleasant warm days in March,
the orchardist should go round his frnt
trecs and serape off the loose bark from
trunk and limh; hy so duing he will get
rid of many a Codling-Worm cocoon and
other noxtouy insect ; he should also be
especially partienlar where he finds the
tree affectudhy the injurious Bark Touse
(Fig 1.), under the scales of which lio
concealed the egus of the noxt season’s
brood. This is work that may be dono
on any mild day . Lut for this aperation
should be selected a day when the sun
is obscured, and there is no glare from
sky or anow to affect the cye-sight. Fo. 1.

The operation we allude to is the search for the
cgg-belts of the destructive Tent Caterpillars (Fig. 2.)

and for the cocoons and eggs of the Tussock
Moth. The former, as shown in the illus.
tration, are deposited in the form of a brace.
let or helt, to the number of two hundred or
maie, around the terminal shoots or twigs
of a large number of our fruit and forest
trces They are laid Dy the parent moths,
(Clisivcampa Awmericana and . Sylvatica)in
the widdle of summer, and are protected
from the weather by a thick leathery var-
nish  Before spring comes on and whilo the
trees are destituto of foliage, they should
be sczrched foron apple and other trees, and
Fra. 2 when found cut off or burnt. A little prac-
tice wil soon enable one to detect them. A few
hours devated to this work now will save much time
and loss later on in the season.

Whilo scarching for the ¢gg-bracelets, notice should
be taken of all dead leaves hanging on the apple, pear
and many other fruit trees. Theso will be found on
close inspection to contain in & majority of instances
the empty cocoon of the Tussock Moth, enclosed 1n
a coarse and loosely-woven web. A large number of
theso cocoons will be found to have upon them a
hard white froth-like sulstance, which covers and
protects a large mass of cggs. By gathering and
burning the dead leaves the eggs from whicli a brood
of destructive caterpillars would before long be
hatched, will be cffectually exterminated.

Any straw, lovso boards, or other rubbish lying
about the roots of fruit trees should be turned over and
cxamined as the season advances; under them will
often be found numbers of the cocoons of the Codling
Moth, and caterpillars and insects of vaxious kinds.

Towards the close of March, house-flies, bees and




