
CAXNADA 'rEMPERANCE ADVOCATE.

i5liglitlv Ao ini wnirr, and produced duiring the deccupotitiorî ni
vegetabitiniatters) v~ the. action ofiircaîs or tlilics. It lias,
flo%%'ver, rcccived vitrioîîs nalines îîecordirig to flic diffircnt extvr.
na! eharacters îuïd clîcînicat îîroîîerties a'nîch it preseîfiz. 'liî
u1lttui, humic acid, cou-i of /.urîîs, and /îumin, arc nainies apphîed
te iîaodiicatîuîîs ni humus. T1licv arc ulîtained by treating prat,
woody fibre, sui)t, or brua'î caal ai'îtl alkalies; by (Iteuoiipusiiig
sugar, starch, or sugar of mnlk hi' means oacd;or by poîg
alkîdfine solutions (if taiinic anýd galbe acide to the action oi
t!ie air.

Vegetable p slgî have, withuut any apparent reason,
impiuteýd tire ktioJwn [îroperlies of the humue and /hui acids of
Ctîc,îîîsts to that Constituent of mnould! wvhch fias recî'îvcd the
same naie, and in duis wav have been led tu thcir tlîeîrctîcal
notions rcspccting the fonictions of Ille latter suib:tticc In
vegetation.

'l'le opinion that thc substance called humus is extracted fi ont
the soil by the moots oi plants, and that tlic carbon cntering' iiitn
ils composition setrves in soine formn, or other to nouruih their
tissues, if; considcered by nî'îny as so firunly establislieîl tliat ony
ncw argument in its favour lias becti deeined unnrcessary ;the
obvious difierence in the gyrowth of plaints accordmng to the
knawn abundance or scarcity ni humus intec sudl, seeincid to
affard incontestable proof ni its correctiness.

Yct, Liais position, whlen submittcd to a Strict exainination, is
found ta bo untenable, and it becornes evident frontî 11bst Coni.
elusive prools tliat humnus in Uie foruin in whicl it existe n the
soi!, dacs îlot yicld Uic sniallest nounishincnt tu plantg.

Hîanic acid, wiîen first p)reccpîtatcd, ws a flocculent substance,
is soluble iii 2500 tintes its %vcight ni water, anid zounhincs %vitl
aikalies, limec and niagncsia, formang compounds of* tiic same
degree oi solubilîty. (Spreitigel.)

Vegetablo pisîolngists ugrec in the Supposition f liat by thc
aid af wuer humus is rcndered caîpable uf btinig absorbed by rte
maots ai plants. But accorduig ta the ohiscrvat;on of cheinisis,
humie acid is soluble only %%lien ncwly precipitated, and î),conies
camplctely insoluble %vliîn dricd in tite air, or wîc exposed i
thei maist'tstatce the ireczîng tcmpcraure. (Spreiigcl.)

Let us nnw calculate the quantity oi bumnc acid wliîcli p!ant-S
can reccive under the Inuat favuurublc circumstanees, viz.,
througli tic agency oi r.ciî-watcr.

'l'lie quantîty of rain wvinch faIts et Erfurt, one oi tlie mnost
fertile districts ai Germnany, during tic nmonthe of Aprit, May,
June, and July, is statcd hy Schtiblet ho bo 19.3 is. uîver every
square foot o, surface ; 1 Ilessian acre, or 26,910 square fect,
eongequcntty receive 771,000 lhs. af rain-watcr.

if, nor, ive suppose tiat the wholc quaiitity ni flîis ramn is
taken up by the maots ni a stinimer plant, which rîpens four
xnunths aiter il is ptented, so that, not a pound oi this watcr
evaporates exccpt frurn tlîc leavesq of the plant ; a.nd if we furîher
assume u.hat tic watcr thus absorbcd is saturatcd ivith humate of
lime (the most soluble oi ie lîurnates, and that which conlains
the largest proportion oi liomie acid ;) then the' plants tIius
naurisiîied %vould not receive more tlîan 33011)Ihs. ni lînnîic acîd,
aince ac purt of lîumac nf imue requîrcs 2500 parts ni water for
solution.

But Uie extent ai land wl:ich ive have mentîoned produces
2843 lbe. ai coma <iii grain anîd straiv, the mots not ineludcd,) or
22),000 lb-.. ai hee-(t-root iiout the leaves and smml radicle
fibres.) lu is qoute evident îlîat tlic 331) Ibas. of humne acid,
supposed ta hc absrbrd, cannt accounir for the qcîanîity ni
carbon conuiined in tlie roots and leaves a!one, even if tîxe sup-
poisitian were correct, thiat tbc wholc o nie uic n.watcr aa
absorhcd by the plants. But since it is knnwnr tiat only a sînail
portion af thc raun.wvatrr wiiich faIts upon tlie surface ni the
earth evapamrates ilîrotigl plants, thc qiîanty of carbon wvhich eaui
be eonveycd into thena ;n any coniceivablc inanner by ineans oi
humie acid miuaI be cxtrcmely trîfling, in comparison wîth tUit
actually produccd in vegî'tation.

Othetr considerations oi a iîgher nature confute the commnl
'vicw rcuîpecting the iiiutrhti-e cOkie oi huniic acid, un a manner sn
clear and caneflusive that it iS difficult to coneîve hio% it coutd
have beca an gcncrally adoptcd.

Fertile Ian d prodiices carbon i0 thc iorm ni wnod, hny, grain,
and other kinds oi grawth, the masses o ni lich dîffer in a rcunark-
able degree.

2920 lbs. ai fins, pine, berches, &e. grow as vood tupnn anc
Hessian acre ni iorest-land witli an average soil. Tac marne super.
fides3 yiclds '2755 lbui. oi hay.

A similoir suirface ai corn-land gives iram 19,000 tri 22,000 Ibs.

ofi lied motf, or 8S1 Ibi. of rYe, aind 1961 Iba9. af siraw, 160
sliet-t*e of 1.5.4 lbý-. eactî,-in aIl, 28.13 l1.

One hiundrred parts ni dry fi.vnuil contlain 38 ports ni carbon;
tlier'fiîre, 292') 1li4. colilaili 1109 Itis. ofi ciehon.

Ovie lîuirî.î(»l parts niof' y~ drieul iii air, clifliti 4,131 parts
carhun. Accordingly, 2755 ibs. ni iîay contain 1111 lbs or
Carbun.

Btet-roots rontain froin 89 ho 89.5 parts waitcr, and iroîn 10.5
lu I1 pa:rts snlidt malter, vliicii cuiisists of irorn 8 to 9 per cent.
'itgar, andc irîînî 2 to 2_1 per cent. cellular tissue. Sîîgar conains
412 1 pîer cent. ; cclilir tissue, '17 per cent, ni carhon.

22,00>0 Ibs. of licet-roat, tlierefore, if tiey contain 9 per cent. Oi
stigar, unît 2 lie'r cenit. ni cetllular tissue, votilî vield 1 032 Ibsafo
ciriun, of wliicli ý33 tus. would tac dlite, o flic suugar, aon! 198 Ilis.
ho rte cellular tissice ; Uic carbon ni tlîc Icaves aend snial Ments
tnot bcingy iîîcluded iii the calcult:ion.

Ozie Iîutidredl pazrts; oi stn,îried in air, contain 38 per cent.
nif eniboti ; Ilierciore 1961 lhs. oi straw contaîn 7-45 ILS, . nirban.
Onc iindred parts ni curnt conîtantî 43 parts ni carbon ; 882 Ilis.
inui.ot tiiereinre eonîain 379 Ihs -n all, 112.4 ls. ni carbon.

'26, 910 suaure ect ni wouul and meadow land producc, canse.
quentlv, 110t9 lbs. ni carboti; wlule tlîe emare extcnt ai arable
land viAlîs lui bct-mout, wiîluout leaves, 1032 tbs., or un corn,
1121 IbmS.

It must be concluuleu irnm tînese incontestable facts Ihat equa!
surfaces ni ciultivated land ni an average iertilîty produce equal
quantities oi carboîî; y'4t, hou unluke have been the ditl'crenî
conditinis ni Uic groaii nfieî plants irom wiei this huas been
ddt i ced

l'et us ov inqîlire whcncc tlie grass in a rneadow, or the
%wnod in a forcit, reecives its carbon, ince there no mantuce-no0
carbun-liaq been ffiven ho il as nourishment ? and how it hap.
pens, thtîa the soi!, tlîus exliaustcd, inslead ai hecoming poorer,
becouneýs cvery year riclier un Luis elemeot ?

A certain quantiî.y of carbon is taken evcry year froni Uic
iorcst or nîeadow, in Uie form ni wood an lituy, and, in spite ai
tlîis, the quantity oi carbouî in the soi! augments ; il becom
richer un humus.

It is saud liat in fields and arcliaâs aIl the carbon .viiclt niay
have been taken away as hcrhs, &Wtrav, os seeds, or ns fruit, us
rep!accd by uneans nfi nantire; and ycî Ibi, soi! produces no mors
carboa tian thal of tire foresl or ineadoiv, icrc il is neyer me.
placcul. Il cannot be conceived that tlie laws for the nutrition ai
uplants are changed by cuiture,-tbal tlie sources ai carbon fur
fruit or grain, and for grass or trees, are difierent.

Il is ot denried thiat enanure exercises an influenice upon Ibo
devclopment ni planîts; but it mnay be afirmed ivitlî pos;itive cer-
tainty, that it neullier serves for tue production ai the carbon, nor
lias any influence upon il, because we find Clint the quantity af
carbon produccd by rnanuncd lands is net greater than that
yîe!ded by lands whiich are manured. The discussion ns la tlic
marnner in wich manure acets has nnthing ta do witb the pre-sent
question, ivhieli is, the origin oi the carbon. Tlîe cerbon nmait
bc deri vcd from otiier sources; and as the soil docs flot yictd il, il
can oaly be extractcd froni the atmnsphcre.

In atteinpting tb explaun the orîgun of cerbon in plants, it bas
ncrer been conauîlered tuat the question is iatimnately connccted
w'itl tuaI oi the origun ni humus. It is univcrsally edmitîcd tliet
hîumus arises ironi tlîu decay of plants. No primitive humas,
thten-fore, tan have existcd-ior plants munst have preced the
hutmus.

.Nowv, wicnce did the first vegetabica derive their carbon ? and
in what iorm is the cochon eontained in Uhc atmn*crc ?

These t-No questins unvotre the consideration ai two mail re-
rnarkable naturai phenomena, which by thcir reciprocal and unin.
icrruptcd uiflueunce maunitain thc lueé ni tlîc indîvidutal animaIs and
vcgctahblcsq, aocd the contînucd existence ai baUx kinigdoms of
organic nature.

One ai hhcsc questions is eonneeted with the invariable con-
dition ni Uic air %witli respect ta axygen. One iîuodred voluumeo
ni aur have been faund, at evemy period and in everv cimate hoi
cantain 21 volumes ni oxygeti, with su.clu inai1 deviatians ltaI
they mulîst ho ascribcd ta errurs ai observation.

AIthocîgh the abxýotute quaatity of oxygen eonlained in tha
etînosphiere appears vcry great wvhen reprcscnted by numbers

* l0i parts (if tar drîcuf at 1000 C. (212' F.) and huracuf wiîti oxidé oi
cipper un a surraný of oxygen gas, yustcfd 51.93 wausr, 165.8 rambcsniC acM
andî 6.92 of ashe.q. Train giv-csià.87 camboui, 5.76 hyemogcua, Si 55 oxyîe15 ,
e:,îi 6 2 amhtus. Hay, îfried in the su., losis il12 p. e- water nii 10j G.
(212 F )-fflr. WVii.)
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