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CANADA TEMPERANCE ADVOCATE.

tain moisture 18 increased, and by a lowerning of tempcrature
decreased.  Cold breezes, by lowermg the temperature of the air,
causc the wnform musture to assume the appearance of clouds,
and then to fall as ram.  Clouds disappear ornclt mto thin invisi-
ble vapour in fine weather, and agsn appear when it is cold.—
When a cloud descends on the side of o hill, 1t gradually entersa
region of warmth or ngher temperature, and disappears.  One
nunute it scems a thick white vapour, and the next it is gone:
but when a cloud ascends a hill, 1t enters a regron of cold, and
consequently being condensed, it 18 precipitated as a shower of
rain. Hence, the old familiar rhyme—

Whien the clouds go up the lnll,

They'll send down water to turn a mill.

Thus the atmosphere is the great ficld in which the varied pheno.
mena of clouds, minbows, metceors, and other appearances in the
sky, arc cxiubited.  As respects the phenomena of hght atself, the
atmosphere acts a most important part.  Received i at, the rays
of the sun arc harmomwously diffused 1 all dircctions through 1t
as through a thick crystalime body, and afford hight in situations
which would otherwisc be in darkness.  The atmosphere, there.
fore, which an igaorant person nught supposc to be notling, 18 us
invaluable a constituent of crcation as land or water ; 1t is a fluid
cssential for the existence of ammals and plants ; it affords a field
for all kinds of mcteological phenomena; it 1s a supporter of com.
bustion, and an unportant agent i the diffusion of heatand hght,
and also 1 the transimssion of sound.

Hitherto we have spoken of the atmasphere only i reference to
its cxternal character—we have now to say sometlung respecting
its composition. As alrcady stated, the airis a compound sub-
stance. It is composcd of mitrogen aud oxygen gascs, witha very
small propartion of carbonic acid gas. Of 100 parts of pure i,
reckoning by weight, about 76 are nitrogen, 23 oxygen, and 1
carbomc acid gas and watery vapour. Both as respeets waight
and bulk, nitrogen forms the chicf ngredient of the atmosphere.
‘This gras, which 15 somnctuncs called azote, acts chicfly as a diluent
to modify the strength of the oxyzen, m the sume way as water
ix sometimes uscd to 1mx with and modify the strength of spints,
The oxygen is the essential and active part of the mr. It serves
to keep up combustion or burning, and the pnncipul clement re.

- quired for the breathng of ammals and the hfe of plants. In
scrving its many purposes, oxygen undergocs a material change,
but the nitrogen which conveys it 1s sc!doin altered n character.
Animal respiration chanaes the constitution of wr; oxygen s
destroyed or deposited in the bisnd, and carbonee acid1s given out
in s stead. Thus we mhale pure air, and cxhale that which s
foul, carbanic acid beng an mpure and heavy speaics of gras. It
has been ascertained by cxperiments that the same proportional
quantitics of nitragen, oxygen, and carhonic acid, arc n the ar
at all heights from the ground, and that notwitistanding the per.
petual consumption of oxygen and deposition of carbonucacid, the
atmosphicre 13 precisely of the game purity that it was fifty ycars
ago.

“The con<tant prescrvation of atmospheric punty is onc of the
grandast phenomena of nature.  The punification 1s cffccted by
divers procoses—as, by wmds, by the vast eatent of ocean over
whose surfacc 18 an nexitustible reservorr of pure air, by clec.
tnc agency, but chicfly by the solar rays. 1t was iong beheved
by men of reience that plants posscrsed the power of exuadug
oxygen, and so formed a pnme ageat for restoning vitiated air to
punty. Later investigations, chiefly by French chemusts, have
made it cvident that plants have no such power, ualess when
placed under the influcnce of the sun's rays, or i other words,
that salar herht s the grand cleanser of the almosphere, and with.
out winch both plantsand annnals languish and dic.  With respect
to plants 1o particular, at s ascertainted, that while inhaling axy.
aen and cxpiring carbon ¢ ac.d, thar leaves possess the remarka.
le property,in conjunction with the sun's hght, of re-transfonning
the carhonic into oxygen. At mght, when the izt of day has
departed, the expired carbonic acid wmay be detected ia thenagh-
bourhnod of plants, and henee onc causc of injury to hicalth by
breathing mght air; but when the morming sun again bamsts upon
the scenc, a great chemical process commenecs in the atmosphere
—the carbonic acid s decompnsed, oxygen it cvolved, and all

* nature rejoiees in A re.creation of its appropriate nounshment.

The alterave vitiauon and purfication is emphaticaliy descmb.

ed as fullows by Mr. Ellis, in an article on vegetation m the Gard.
cner's Maguzine, vol. 15: ¢ Under o brght sunshine, the two
processes by which carbonic acid 1s alternately formed and de-
composed, go on simultancously ; and their necessary operation,
i as far as regards the conddion of the awr, 1w that of cmumteruct.
mg cach other. Hence, though both may be contnually
eacraised in favorable circumstances, the effects of neither on the
atmosphere can be ascertamned by ordinary mcans; and, conse-
quently, though in the expenments of De Sawssure with common
air, the production and decomposition of carbonic acid by plants
m sunstune must have been continually going on, get in all the
analyses wiich he made, the air was found unchanged cither in
punity or volume ; mn other words, the processes of formation and
decomposition of this acid gas exactly counterbalanced cach
other,

Of the two processes which have been row described (con-
tinucs our authority} cach may be considered as in its nature
and purpose quite distinet from the other; hence their cffects
may be readily distinguished; neither do they neeessarily interfere,
when actually working together.  ‘The first or detenorating pro-
cesy, in winch oxygen gus is consumed, goes on at all imes and
in all circumstances when vegetation isactive.  Ttrequires always
a suitable temperature in which to display itself; and when that
temperature fails below a certain point, which is very variable in
regard to different plants, the process is more or less completely
suspended, agan to be renewed when the temperature shall aguin
retamn.  ‘T'his conversion of oxygen into carbonic acid is as neces-
sary to the cvolution of the sced as to the gmwth of the plant,
and 15 all that 1s required for germinatinn; but the plant requires
somctinng more, for, of light be excluded, vegetation proceeds im-
perfectiy,and the plant docs not then acquere its proper colour, and
other active propertics-which it ought to have.  "T'he chief organs
by which the consumption of oxygen gasiscffected, arc the leaves,
and 1ts purpose, 1 great part at Jeast, scems to be that of produc-
ing some necossary change in the sap during its  tranemission
through those organs, on s way from the vessels of the wood to
thosc of the mmer bark, whereby 1t may be rendered fit for the
purposes of nutntion and growth. In its nature and abject, there-
forc, as well as i the specific change whick it producesin the air,
this process closely reseinbles the function of resprration in animals,
and may thus with propricty be deemed a physiological process.
‘T'he sccond, or purifymng process, in which oxygen gas 1z evolved,
differs in all respects fromn that which has just been deseribed.—
It 15 1n a great measure independent of temperature 3 at least 1

rproceeds w temperatures too low to support vegetation, provided

iizht be prescat, an agent not required for germination, nor CRTn.
tial to vegetable developrmnent.  The organs by which this process
acts on the :ur, are, as before, the leaves; not, however, by chang-
g the quabtics of the sap in the vessels of thase organs, but by
producing charges in the chramule, or colourable matter, in thewr
cclls, to which it imparts colour and other active propertics, In
damng this, 1t docs not convert the oxyaen gas of the air into car-
bomic acid, but, by decompesing that acud gas, restores to the air
the identical portion of oxyzen of which the former process had
depaved it.  The former process, carried on by the ageney of the
oxygen gas of the air, was essential to hving action, and cffrcted
the well being of the whole plant; that exereised by the ageney
of light isnot necessan to hife, 14 local, not general in w8 aperation,
and is czpable of proceeding m circumstances and under condiions
incompatible with living action. By withdrawng the wr aito.
gether, or depriving it of oxygen gas, vegelatin s6on  ceasey
thraughout the whole plant; hut the excluson of light from any
part of the plant affects that partonly; and cven the total exclu.
sion of that agent only depnves the plant of certan properties
necessary 1o sl perfection, but not essential to ats fe.  These
diffsences in the processes by which oxygen gas is alternately
consumed and evolved, during the vegetation of plants in sunshine,
are =0 manifest, both in their nature and cffects, as to satisfy tho
ascription of a name to the latter process distinet from that given
to the former. it might, perhiaps, be denomimated the chenucal
process, in contradistinction to that named phymlogical.

1t would contribute much, we think, to simplfy our inquiries
concenng vegelation, to bear in mind these distinctions ; tocon.
sder the one process as accomplished by the ageney of the air,
‘and ese.ztal to the hfe and growth of the plant; the other as




