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itroops 3 the oldest in front, the young and fechle in the center,
gose of middle age and mawe vigor m the rear. When at a
 aace trom dasgrer they L':-uvcl with less precaution, never how.
el hq::u‘uling S0 Sul: but tisat L{:cy can l\‘vur une ':mulhcr's Clive,
wdafford timdly assistanee.—~New York Erangclist.
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Compesition of Y{umus.

ftmay be asked—1s the quantity of carbomic acid in the atinos.
yiere, which scareely muwounts to 1.10th por ceat. sufficient for
e vants of the whole vegetation on the surface of the carth,—
st possible that the carhan of plants has ts orign from the .
dme? Lhrs quesiion s very casily answered,  1tis known, thu
acoumn of wr of 2H1 ths. wesght rests upon every square Hes
wan oot (==\4,567 square tvot Enghsh) of the surface of tiwe carth;
we diameter of the carth and its superficies are hikewise known,
wthst e weight of the aumospherc can be calenlated with the
greatest exactuess, - he thuusendth part of tlus is carbonic
wad, whicht coitains upwir.s of 27 per cent. carbon. By this
ciieulation it can be suown, that tae atmusphere contains 3306
tdhon Ibs, of curbun 3 u quantity winch amounts to more than the
waght of all the plants, and of ail the strata of mineral and
teown coal, wlich exist upon the carta, This carbon s, therefore
wore thun edequate to add tiie puiposes for wlich it s 1equired.
fhe guantity of cutbun contained m sca-water is proportwnally
st greater.

If, for the sake of argument, we suppose the superficies of the
faves und othier green parts of plants, by whick tiie absorption of
cabonic zcid 1s edfected, to be double that of the soil upun which
they grow, & supposition which 1s much under the truth 1 the
cate of wouds, meadows, and corn-ficlds ; and if we further suf)-

pese that casbomie ucid equal to 0.00067 of the vulume of the aw,
o 11000t of its weight 15 abstracied from it during every second
of time, for eight hours daily, by a field of 53,814 squure fuet (=2
Hessman acres) 3 then those leaves would recave 1102 ibs. of car-
bonin 200 duys.

But it 1s conceivable, that the functicns of the organs of a plant
an cease for any one moment during its hile. ‘The roots und
cther parts of it, which possess the same power, ubsurb constantly
waer and carbonic acid. This power is iadependent of solur
Izit. Dunng the day, when the plants are m the shade, and dur-
g the nigint, curbonic acid 1s accumulated in all parts o1 their
stugture 3 and the assimulation of the carbon and the cxhalation
ofoxsgen comnmence from the instant that the rays of thesun strike
them.~ As guon as a young plant breaks througn the surface o!
theground, 1t begms to acquire colour from the top downwards;
and the true forisation of woody tssue cornncnces at the saine
ume.

The proper, conslant, and incxkaustibic sources of oxygen gus
are the tropics and warn climates, where a sy, seidom clouded,
prmits the glowing rays of tie sun to shine upon an unmcasur-
Dy laxurint vegetation.  The temperate and cold zones, where
utfici] warmth must replace deficicat hoat of the sun, produce,
enthe contrary, carbomic acid i superabundance, whick isexpend.
ed1a the nutniwon of the tropical plants. The sume streum of
2r which moves by the revotution of the carth from the cquator to
tic poles, brings to us, in s pusszge from the cquator, the pxyzen
geacratad there, and carnies away the carbome ucd formed dunng
“ur winler,

The experiments of De Saussure have proved. that the upper
frl of the air contwn Inorc carbunic acid than the lower,
wuch arc in contact with plants; und that the quan-
Uy 8 greater by might than by day, when 1t undergoes decom-
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Plants thus improve the air, by the removal of carbonic acid,
ad by the renewal of oxygen, which 1s inimedately applicd to
the use of mun and animals. The horizontal currents of the at-
masphere bring with them as much as they carry away and the
i%temhmgc of air between the upper and lower strata, which their
&fference of temperature causes, is extremely trifling when com-
fered with the horizontal movements of the winds. Thus vege.
tble cultare heightens the healthy state of a country, and a_pre-
Tously healthy country would be rendered quite uninhubitzble by
o cessation of all cultia ation.
Most vegetable physiologists have connected the cmission of
onic acid during the mght with the absorption of oxygen from
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the atmosphere, and have considesed the ¢ petions no 1 true pro-
cess of respiration in plants, similar to that of wonis, ol ke i,
having for ite result the separation of caban om soure of ther
constitaents.  This opinion has a very woak wnd vustaide £ unda.
tion.

‘I'he carbonic acid, which has been abeorbed bie the feaves and
by the roote, together with water, ccities 1ol deccuy & d e the
departure of daylight ; it is dissolved w the prices wheh prevade
all parts of the piunt, and escapes every momert tirougn the
icaves in quantity '%otrespondmg to that o1 the wuler winch ¢va.
porates. ’

A sail in which plants vegetate vigorously, contains a cevtain
quantity of mosture which is indispensubly necessary 1o thewr ex-
istence.  Carbome acid, hkewise, 1s always present in such a swl,
whether it has been abstracted from the air or has becn generat d
hy the decay of vegetuble matter.  Rain and well water, and also
wat from other sources, invariably contains carbonic acid.—Plants
during their lfe constantly possess the power of ubsorbing by their
roots moisture, aud, ulong with it, air and carbonic acid. ~Is it,
therefore, surprising that the carbonic acid should bereturned un.
changed to the atmosphere, along with water, when light (the cause
of the fixation of its carbou) is absent? |

Nuither this cmission of carbonic acid nor the absorption of
oxygen has any connexion with the process of assimilation ; nor
have they the slightest 1ciation to one another ; the one is a purc.
Iy mechanical, the other a purely chemical process. A cotton
wick, meclostd 1 a lamp, which contains a hquid suturated with
carbunic acid, acts exactly in the same manner as a living plant
in the night.  Waulcr and carbonic acid are sucked up by capil.
lary attruction, und both evaporate from the cxterior part of the
wick.

Plants which live in a soil containing humus exhale much more
carhonic acid during the night than those which grow in dry
situations ; they also yicld more in rainy than in dry weather.
These facts pomt out to us the cause of the numerous contradic-
tory abservations, which have been made with respect to the
change umpressed apon the sir by living plants, both n darkness
and m common day.light, but which are unworthy of con.
sideration, us they do not ussist in the solution of the main ques-
tion,

Tiere arc other facts which prove in a decisive manner that
plants yicld more oxygen to the utmosphere than they extract from
it; these proofs, howcver, urc to be 6.awn with certamty only from
plants which live under water. .

When pools and ditches, the bottoms of which are covered with
growing plants, freeze upon their surface in winter, so that the
water 15 completely excluded from the atmosphe re by a clear stra.
tum of ice, small bubbles of gas arc obscrved to escape, continual-
ly, during the day, frum the points of the lcaves und twigs. Thess
bubbles are scen most distinctly when the rays of the sun fall upon
the ice; they are very small at first, but colicct under the iccund
form lurge bubbles. ‘They consist of pure oxygen gas. Neither
during tie night, nor during the day when the sun does not shine,
arc they observed to duninsh in quanuty. The source of this
uxygen is the carbonic ucid dissolved i the water, which is ab.
soroud by the plants, butis again supphed to the water, by the
decay of vegetuble substances contained in thesoil.  Ifthese plants
absorb oxygen during the night, it can he in no greater quuntity
than that which the surrounding water holds in solution, for the
gas, which has been exhaled, is ot again absorbed.  T'he action
of water plants cannot be supposed to form un exception toa great
law of nature, und the less so, as the diffeient acuon of nériel
plants upon the atmosphere is very casily explained.

The opinion is not new that the carbonie acid of the air scrves
for the natriment of plants, and that its carbon is assimilated by
them ; it has been admitted, defended, and argued for, by the
sonndest and most ntelligent natural philesaphers, namely, by
Pricsily, Sennebicr, De Saussure, and even by Ingenhouss him:elf.
‘There scarccly exists a theory in natural sciente, in favour of
which there are more clear und dccisive arguments.  How, then,
are we 1o account for its not being reccived in its full extent by
most other physiologists, for its bemg even disputed by many, and
considered by a few as quite refuted ?

Lme axp Savr.—I tricd this mixture on two acres of old grass
land, having mixed then in the proportions recommended by
i Mr. Cuthbert Johuson, A hcap was made, and the ime und salt
| were luid in alternate beds, and then mixed up together, and well
,eovired over with =0l and sods. After three months this was
.apphed to the meadow in question 5 it was in a state resembhing



