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PREFACE 

Qro t~e geconi) QtMtiOll. 

The first edition of the following Lectures was submit­

ted to the Publio at the close of last year. Tho favour­

able reception awarded by Agricultural Societies* and 

other public bodies, to an attempt at a familiar exposition 

of the principles of farming practice in their application 

to the circumstances of this country, has induced mo to 

prepare the present volume with increased regard to the 

purposes I design it to fulfil. I do not pretend to offer 

anything new in tbeScienco 01' Practice of farming. I 

have merely endefJ.'I'oured to draw a popular illustration of 

the relations which exist between Vegetables and tho me­

diums in which they grow, on the one hand, and between 

.. I have much satisfaction in being able to state that the authori­
ties of the Societies &c., whose names are subjoined, have distributed 
copies of the 1st. Edition of these Lectures among their members 
and otherwise :-

Provincial Agricultural Association, 
County of Kent Agricultural Society, 

No. of Copies. 
100 

County of Oxford do. do. 
Council of Public Instruction . . . 
Teachers Institute-per Geo. Alexander Esq. of Wood­

stock, 

114 
80 
60 

25 
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vpgetables (lnd animals on the other; deducing from the 

knowledgc we possess of their relationship, the proper 

course to be pu rsucd in attaining the most favourable de. 

velopmellt of cultivated plants, and of domesticated ani. 

mals. In.describinn- the rationale of those artifices which 
L"> 

are suggested by experience and acknowledged by Scien. 

tific an,] Practical men to be inseparable from a judicious 

farming practice, I have had especial regard to the cir. 

(;umstall("cs under which h\l~bal1,]ry is prosecuted in Can. 

ada, in relati"n t.:> (,Iimat!', :\[arkcts, and tenure of Soil, as 

well as to that mi,I'I'I/ system which uniH·rsally prevails in 

this CHlIl!ry. It would ha ve bcen a usc·less expenditure 

of time and materials to havc described the details of many 

artifices which especially bekmg to what is called "high 

farming;" artifices which are not susceptible of adoption 

in Canada at prescnt. 

It has seemed to me that the chief objects which should 

arrest the attention of Canadian farmers, are to preserve 

the naturally fl'rtile Soils of the country from DETERIOR,A. 

TION, and to restore the fertility of such as llu\'e been 

already impaircd. 

The principles and practice involved in the artifices 

which secure those objecl8, are the same which, when 

pushed tll C'xcess, constitute high farming-a system of 

practice which may succeed well in countries or localities 

where lund lets for fifteen dollars an acre por annum, but 
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which is commercially impossible in this Western Province, 

whcre all farmers are proprietors, where E'xcf'lIent land is 

abundant and cheap, capital scarce and dear, wages im­

moderately high, and the price of produce variable and 

low. 

I have addressed myself to the practical farmer and 

student, in language as free from the technicalities of 

Science as possible, under the conviction that the real bone 

Rnd sinew of the country, have for their elements men 

who handle the plough and wield the axe with untiring 

energy, and arc yet unwilling to lct the understanding lie 

fallow or unproductive, when reasonable opportunity of 

exercising and improving it is offered to them. 

The division of the' Lectures into scctions, will probahly 

afford common-school teachcrs some assistance in present­

ing thc cxtensive subject of Agricultural Scicnce to their 

pupils in the form of short teaching Lectures, for each of 

which, one of thc sections of the recapitulation is designcd 

to servc as the subject. 
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ELEMENTS 

OF TIlE 

SCIENCE OF AGRICULTURE. 

lpatl $ir5i. 
ON THE RELATION OF VEGETABLES TO THE 

AIR AND SOIL IN wlIlca TIlEY GROW. 

LECTURE 1. 

Intl'oduclion - C'l11.l1'i't of A~:,;ri(,ld!nr:11 C'llf'tni-:try-'\T:tttcl'-Simple 
Bodies-Gondltiull:-j of Vt-'f2:daltlc Life-The Atmosphere -Its 
COlli position and Pr()pl'rties-:\tmo~pheric Food of Vegetables­
(>Il'bonic Acid - fll!tuenl'(' of Lj~ht-\Vilt'-'r-ItR Relations to 
Holids and. (;:l~('~-Jts C'!fIIJlJn~Jli()II-Al1lmonia-Nitrogell-Or· 

ganic and Inorganic Elt'lw:nts of Plants-Composition of Vege­
tables-Recapitulation. 

1. 'Vt, l'at,,·lyappl'cciatn tlw I',lluc~ of any science in 

il~ state of' infallcy. It is generally impossible to fOl'see 

wItat 1I",.fui results Illay flolV f,'" I II its [)l'Clclical applica­

tioll. \Vhen, hOII'l'IPl', it leads to a discovery or invention, 

whicb may I.,., brought to bear with advalltagc upon in­

dustriailabollr, it soon acquires a popuirrr interest, which 

('Ilsures its rapid spl'cad. Thc sci811ce of Electricity cre­

n t,'ri no stir in the arClla (,f pml'lk,,r life, until electro-

1 



phting and tIl" telegraph gave it illlpJl'tance ill the eyes 

of l'r;[(:tical men; and Wl\l' wo know what it has done, 

OUI' anticipations flrc almost bCdll!llJc.ss of what it may yet 

b~ m~rle t.-) d,,; many of U~ lookin~ fOf\l':lI'd with confi­

dence to a (Llv, pl'Obal'I:; not fill' distant, \I'hen additional 

discoveries 'I'ill cnaulcs us to convert it into a source of 

cheap and cOll1modious motive power. 

~, The science of Chemi:;try has for ngcs been the 

hanrlmllid of lhe manuCleturer in the prepClration of raw 

materials for useful and refined purpns('s, It is only of 

late years that her aid has bern s(,ught by the producer, 

but with such successful resul t~, that the light which the 

application of Chemistry to c\griculture has thrown upon 

his operations, enaules him to CIIII,'crt an experimental 

art into an intellectual <llld noble science. A uranch of 

knowledgc, hal'llly a d"zrn )',:<trs uld in its practical ap­

])lication, (';tll, h')II"'\'L'r, scarcely ue supposed to have met 

\rith an cxtendc,l al'l'reci'l!ion among the farmillg C0111-

Illunitit's of Calltvlu, or ('veIl to ha\'c' attractrd the special 

allentillu of Agricultural S .. cictil's or private individuals, 

whose mealls alld oPI'"rtuuilies would appear to aDord 

them udtcr facilities for improrillg their acquaintance 

\I'ith it. 

3. It has oef'n 111,),t fully ('st<1blishen, that Huslmnrlry, 

in all its ur<1l1ch('~, all: ,rtis a wide aud inlt-resting field for 

intcllig(:mt ,,1).';('1'1';11 ion. The most insi:,o;uifictillt operation 

of practical Agriculture, illll"",], prcsents lil<1krial for 

pati"lil rl'ikctiuli alld Illillut" t'uquiry. The farmcr may 

f'llgnge iu a luulill" of' lJIanual LtlJ0Ur, c,st:lblishcd uy ex-

1"'lil'IICI', and requiring the mere l'xc-l'tion of IIJllscle, with 

results sati~faetory [I) himself; he may also asssc>('iate 
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with bodily exertion, the higher exercise of his mental 

gifts, promi~ing him greCller remuneration for his industry, 

and a better Clcknowlcd'imcmt of his privileges as an in­
telligent member of socic,ty. 

4. In its first stage of (lcvelopn1C'nt, the relati"n of 
Chemi,lry to Agriculture was necessarily H:ry obscure 

and often inuch misunt1t'rs(orJrI. The In-,st sanguine and 

exaggerated C'x pcctations were entertained regpeeting the 
results to which it promised to lead while in this obscure 
condition. The non-realization ef immoderate hopes, 
I',l\"(',j the way ~,r the substitution of vi"lcnt prcjuuiees 

against Sci,'n(itle :\,';riclllture in the minds of m~lly prac­
tical i11"n; ncilllc'r was it until IlIatC'ri"b drawll from 

expcril!l('nts, contlrmill': >". 1I10uifying the prognostications 

of (beory, assist"d in framing a ccientific system of Ag­
riculture, th"t the vi.-;i"llan· Clnticipations of multitudes 

bccalnc sobered dOlVn intll a prop':'r apprehcnsion of the 
actual ~~",,,I to be "I'[ainl,d I,l' its adoption; an event 

,vhich l1GS tahn place during the last six or sc\'en years. 

'Vhat Cbl'lllistl,), has already ""lIC for AgriculturC' is im­

ill~'ll.';(~': what slle 1I11l:'; yet do is incalcuLlule. "\ll<lnow 

that a clcar insight iuto t"'-'ir rdatillnsllip is established, 

the tlillieully of presenting a popular view of the subject 
has almost \'allish~ll. 

5. Y c'ry strong prrjUlliccs still C'xist Clmong practical 

farmers again"t bn()k-f,lrming, prejudices which have not 

unfrequently aris"n [rom disapl'"illlt-d hopes, and even 
ruinous loss in [Ill lowing arbitmn- rules, withnut under­

st!tl1llipg the principles upon whieh the'!, arc based. c\gri­
cultural Sl'i,'lICC, adapted to tllO practice of ('wrY-llay lilr., 

is no sy"tl'1I1 of b",..k-fal'rnillg; it presents no l'l"'bcriucd 



rules to be implicitly obeycr!. It portrays in simple lan­
guage, devoi(1 of technicalities, the Tmsons why farmers 

plough, drain, fallow, and r"tate their crops; it shows how 

repeated cropping, without the application of manure, must 

inevitably ruin f<)r a time the most fertile soil; and it 
establishes such an intimnte relationship between the soil 
and the kind of H',c;(·table gro,,"ing upon it, that every 
farmer may franle for himself a rational system of Hus­

bandry, as varim! as the soil he Ill"Y chance to cultivate. 

6. It has been oecnc:iol1:tlly urged, by some persons 

who pr"f,.'ss to speak (1")111 L'xl",'riL'nce, probablyaC(lUired 
in a vcry COlltrar;t,·,j spl1('re, that Canadian farmers, in 

possession of a fertile ~"il, clo llll at present require the 
aid of a systematic syst"ll1 nl' agriculture. Such an 
objection, rarely aJ\,~lIlcL'd it is true, may be dismissed 

by a referellce to tilt' I'rcsL'llt dekriorated condition of many 

fertile regions, anL! to that gr""'i:l.C': desire which every in­
telligl'llt an(1 ,'l1lcrl'ric:ing farn]!'r exhibits, to make himself 
aCfjuaintC',1 with the rati'1I1aIL' of agricultural processes, as 
wdl as to the illl'ariablc success attending the acquire­

mcnt of sllch infurl1111tion whcn judiciously applied. 
7. The c'lmplaillt Ill' climini.,llill,:'; seales of produce, is 

general tilrnugllout the older ~I'(tletl p,-,t'tions (If the l.'n­

ited PI'",inces; it has 1""'lllong al1l1 I"uflly urged in New 
EnglanJ and in the :-)tatc of 1'<c\\'\'ork. History, morcover, 

fUl'Ili.,h.,s us with llUtnhC'rlL'~s examples of "Ilet' famed 

fertile s"ils, ill all '1IIart,'rs (If the \\orld, now scarcely 
abk to mali., II quadrJlpll' rdlll'll. 

1'1'<>t',',,;<>r r.;"rt"ll, s"ys, that •. in llllilly of tll,-' Eastern 

States, ",llI.'l'l' wheat II ;IS L1!lCI' larg1'ly grllwn, its culture 
has greatly cleCl'eased ; and in Sl,me districts :oc:lrccly an,v 



5 

ill to be found, excepting an occasional small patch of 
spring wheat. It is common to ascribe this to the Hessian 
fly, to the prevalence Df rust, &c.; but after \\-0 have 

made all due allowance fur these causes of uncertain pro­
duce, the principal reason, in my judgment, is to be found 

in the deterioration of the lanel." 
"The ~tate of Agriculture in the northern pali of 

America, in our own provinces, and in New England, is 
gcnerally what the st.lt'· of agriculture in 0c"llnnd proba­
bly was 80 or 90 years ";C:()' In some rllfts of ~{ew Bruns­
wick they arc vC'ry nlcarly ill tlJG pn:'c,ise condition in which 

Scotland was 1::!0 year., ago. Uo as far west ns }-ou like, 
and as far south as you like, I I", SHim' gU11:ral dC'scription 
applies to the whole."-Prufessor Johnston. 

8. Enquiries into the (':luses of these results in t~ Irm us, 

that they are the natural eonserl'lI'necs of the "y"tem of 
farming pursued. 'Vbere littlo attention is paid to a judi­
cious rotation of cr"p.", to surfacc c1l'l1illinc:', I" the proper 
preservation of manure", or to the mode of applYing them, 

to the de~truction of wceds and the selection of "r·c·d,-in 
a word, to as careful a mana,;cment as circumstances will 
pennit of all farming opcratinu",-C:lll \\"e I,l' slll'[Jriscd 
that the average of Canad.l's staple product, wheat, is Tess 
than one-half tlte a\'I'rage of Englaud and many parts of 
continc'Iltal Eurrrpc. 

D. Another oujection to thc g(,l1eral :l':option of Scientific 
Farming practiel" is said to I,I.' fonnd in the circumstances 
by which C:cnaclian farillors are frC'quently surrounded­
distance from m::trkcts, the high price of labour, the low 
price of produce and of land, all conducing to foster a 
system of I-Iusl)[jl1dry directly ol'l","ccj to rational dews. 



In answer to tllis ohj0ction, "'C' may urgC', that Agricultu. 

ral Scien('f' is repldc with SlI!!gf'stioll", many of which 

may bc received, and many, if not fuulll! remunerative, 

reject(·d; it moulds itsl I f to ('\'I'ry C'IIllrliti'ill of locality 

ar;c1 circumstancc, am! wlle'!',,\','r calculatiull proves that 

"([III" of its SU!!~(·,tillIJS are l]I)t n'lllun"rativl', they can 

f;)!'111 no part of-a rational SY"lilll l~Jr that neigIJl"lurhood. 

10. The local ('XIv'ricllC" of ('\'"ry farmer in the 

country, will affiJrd him ahundant illlhtrati(lll of thc vast 

difference in tho results producer! j,y good amI bad farm. 

ing. Therc i,< not an olrl sl'!tj"rl Township in the Pro. 

villcf', which docs not furni"h many instanccs of intelli!,::c·nt 
an(l IVI·lI.illf;I]'IllI·d Illen, anllually !'I'''pillg double, and 

somctimcs trehle tho a"cra(!C' 'llilliunt lit I'rllrlll(-'(' from 

their f'HIlIS, tltdr neighbours are ,'ailll:-' cndeavouring to 

ohtain, "'hen \\'1' I'· '1I.si,j,.'r the eireullI"tanccs under 

which successful .\griculturists, with no prct('nsions to 
scicntific kn([\I'I('d~(', haye arril'(·d at that cours" ofupcra. 

tions which cnsures til them fa\,ourilulc results, 'I'e call1l,)( 
fuil to di~l'IJ,'cr, that E'xperi"lIee C'xtended over many 

years, and I,,·rhaps gCll('rati"Il~, h,,~ gil'cn them thc clue 

to success. nut, ",hell the SCE'ne of ('pcrations is changed, 

when the fanner has til .~I'apl'lc with U NEW SOIL and a 

NE,\\' C'LDUTE, or whell the vnlunulc results of EXPERIE:'>CE 

arc ('ilhn inapplicai,I(·. n(',~l(·<'t<ll, (II' unknown, it is thcn 

thnt Agricultural C'lieillistry, II)' descf'lIding to ,.]cmentary 

principl(·s, DIRECTS the farmc·r ho\\' to build up a 
~y't"11I of IIlls!r:,iI,] IT, arial'frod to e\'L'r)' kinel of ""il nnd 

e\'I,r." vuril'!y of climatl', ill which culti",tl<'d crl'ps nl'e 

(':11';]],1" of being pro,],](','·d with ndralltn~",'. The chief 

design, thcref..JI'c, of .'\gl'i,'ultural Chcmisu:;., is to illl'L'sti. 
gate-
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1st. The I'elations of Vegetables to the Air and Soil in 

\\' hich they grow, 

2nd, The relations of V ('get"],l,,., to .\nirn,,18, 

11. Since there is not the sli~hfl'st gr()llI1(1 fiJI' the sup­

pO.,ilillll that \'cgdaulc;; or anilllals crc·rttc lIl,dter) every 

portion of t[wir structure b~ing d"ril",.J eitller from the 

air ur the soil, it is IIHwi r.,:stly or importance to know the 

nature of those substances which servc the purposE's, ,f 
fuOlI. \V" C'-ln \J,tly outain this ill{;)l'l1latioll uy endeavour­

ing to ascertain what simple sul,stanccs are COlllmon to 

air, soils, veg(·tailles, and '-lniI1lClIs, all,1 to tr.I("', as f'-lr as 

tIll' prcsl'nt state of the science enai,I,·,· us, in wh:!! way 

this mutual interchllll!,":" takes placC'. It is almost needless 

to remark, that Il'e 1IIIbt !lot c:\p 'ct to find any simple 

substance in a l'I'g:ctabl" or in an anillHtl which docs not 

axist in one f,JrI1l or all"ther in the ail' or ill the soil. 

1:2. The solid substances which compose the earth, 

togcthrr with most of its I1UIlH'rollS an,] dil'('l"sificd inhabi­

tants, have been carefully C'xaminer] by chemists, and the 

materials of which they are con'll< ,c;C'tl subjcct(·d to minute 

an<l exact com paris, )n. Tlli.' examination has terminated 

in the singuial' result, that, notll'ithstanding the infin!tcly 

varied mincr,t!, ycgr·table, and animal 1;,],1118 1I'Ilich pre_ 

sent themselves to ouI' ol,sC'J'\'[ltion, ALL arc composed 

of one or mol'<' of sixty LlilTerent simple illllcstructiLlc sub_ 

stance.s ; that is to say, of substancc's [rom which nothillg 

daTen·lIt. from thcms('lv('s ('~Il III' obtain(·'] I,\, :!IIV known 

pl'ocr," All ti", metals furnish us with iilust;ations of 

simple or 1I11!'))lI1pOund,·tl slIl"tallc('s-II"Ltr'r, \\")1.1'], flesh, 

nnd, indec(), evcry part of 1'(·.!l;"'IlLle3 or unimal3 is formed 

by thf! union of two or morc silllple sub,tnnccs, 1\1any 



varieti,'s of these bodies arc rarely to be met with; some 

of them ncyer occur Ilaturally in a simple state, being 
always compound, rl with other bodir's, and nilly capable 
of being s('pal'dl,'..! horn the m by IlK',lllS of intricate arti. 
ficial procc~s,'s. 011,,_ rs, again, arc constantly present in 

animals and YI'gcLlbks-CnllSl(jllCnlly, also in tilE' air or 
fertile soils. The numl)cr of til, ,Sl' "illJplc substances 

which (,lIkr into tlL.:' C('"'lJ,,~i:ion of cultivated plnnts and 
domesticatcd aninw.ls is not IkCI 'S,"" I'il Y greater than 
FIFTEEN, and in ;~('Il('ral FOt- R out of the fifll'Cll build 
IIp ninetecn.lwentictlrs of thcir structure. It thus becomes 
a mattcr of illtcrl,~t to lllfj'lirill!,!: Illl'll. and of moment to 

practical fclrml'c'';, tbat they ~hould oLtain a familiar 

acquaintance with the powers, properties and distribution 

of the fifteen simple bodics which play such an important 
part in the marvcllous processes of vegetable and animal 
lifc. 

13. A very superficial examination of the circumstan­

ces under which v('~l'(ables grow, furnishes us with the 

conditions upon "hidl their lite anll health ure dependent. 
They are six in numher:-

1. The Composition ol'the .\ ir. 

2. The CUIl'l"lsilion anc! ;\[,'dmnieal Properties of the 
SoiL 

3. The J\("isture (If the S"iL 
4. The Mui~ture of the Air. 

5. The Temperature of Air and 8cJiL 
6. The PI"", nee of ~,_,jar Li,~hL 

The second C'lIlltlition, nallJ('ly, the C"IIII',,~iti(ln and 

Mechanical Properties of the Soil,' is the onl \' one of the 

six orcr which the farnll'l' can C'xl'l'ci;e any di'rect control. 



'fhl' CnlllJllhition, ho\yever, "I' ail' is iJlvari.ti,],·, the Pi'l.;J. 

cnee of solar light IlI':Lrl)" so; and the I'lli,cts of t)O much 
or too little I1llJi,(1l 1'1'. in tIll; j:)rm of ruin or nlpOllr of 

IVatr:r, as well as of lao high or tu" l<)w tr'IJlperaturcs, can 
1". 1\'1)1111,· rfully all1(·liuratcd Ily tlrll "] artifices which c:, I'c. 
ricnc.:e awl the SC'i4'J!CI' of' l\gl'icultul'l' .,",ug~"st. 

THE AI1:, /lJ~ ~\.r}rOSf'ITERE. 

I!. Pure cll\lIltry ail' is eomi'<Jscd of two inri."il)lc 

gases, ill wllich a small, F·t v.Lriaule amount of \'''I','llr 

of water is always di.Nllve<1, tn.~"ther witll a minute quan. 

tity of a '''''llr-(~sk<1 .C';:1S, ("tiled C:tri"I)lic Acid, or chuke 

d"mp. ()II" hun<1n',j ounces of air CIIIII:tili abuut-

7G ounces of a gas called ::\itr',:-,'-'II ; 

~;j ounces of a :0;'" callcd O.\\·.~,," ; 
1 to q ounces of Vapour I,f \\'iltl'r; 

0;,1u of an OIlW'" of a gas called I '.lI'bonic _\cid. 

These' gases arc intinl:tlily lIIil-,_·t! t".~·, ther, and alway'l 

in the sallll',or \'I'ry nearly the sanll' I'r"l,"rlions; thi" 

linif:,rlJlit)' oi" CIII"I",.siti,,,, oblains at all altitudes, wlrctlJl'f 

air is l"kl'lI at tire lerel uf tire sea or li'om tlrL' tops of high 
mouolaills. 

NitrllgclI is a kill.! of sililple airor gas; it is ta,lcl,·,s. 

i.llvisiL~", (·:".tillglli",lil"-'; (1:11110, and i~ tl ... ",trut'ti,'p tf) anilllat 

an.! HW'(a!'!c litl' ill its pure state. Ii serves to temp('l 

.and w('ak"11 the POI' ,·rCul cflle! ()f (lxygen, with which it 
is mixl·d in the air "" breathe. It l!lay b(' procured suf. 

ii"i"lIlly pure for ordinary '~:l'r'rilllents by tire suhjuillCll 

process :-1'1:,,'" a short c~ndlc in a basin, I" "l" snlllC lime 

wal"r (SCt' art. Iii,) round alII 'lit the candle, until it rises­

within an inch of the wiele Tal,e an enlpl:; IIIIItle will, 

II \\id" il1oulh, light thc candle, alii! carefully put thE 



invertedlJottle UVl'r it, until it dip3 half un iuc11 Lcl'JIV the 

Burface of the \\'akr. In a j; 'II' seconds the c~llldle will go 
out hayillrT durincr ill" I)ro.~"" (,f combu~ti'JiI. ("II,;unlcd 

, 0' 0 

all the O\;\ 'C:' II :<1111 \'1'<) Iucr,d CaruuII;'; A"id, (,:rt. 19.) 
The \\'atl'l'- will ri,'" in III" 1) ,nk II'h"1l it corf,. C"l'k 

under watcr, awl ,1;:<1:8 tLc Lutt;". '1'111' CI II, 'Ilic .\cid 
pr",]uc,',] by llJ1' ('lilli'IJ"tir,n ,,f tljt' c:1udle, will coml .. ille 
with dissol n;d I i me, aurl )'r'JI! 1,·1' th,:' ILL t<. I' mil k. ,,' hite. 
:;\Iitr""(,II, nearly pllre, r"III,,;II, ill tl:e ftJrm of an illvi~il>le 

.:> • 

gas. 
OXY'c"1l is it simpll' ~"", [,(""''',.in'; mallY extraordinary 

pr"I"'rti,'s. It is dl'stitut" of Slll,·11. e"l"ur, all,l taste; all 
L"r1iL',., burn with increased ('IICI'gy ill Oxygen, and ani­
Illals, Wh'll tlll'y breath,' in its pure f..rrtl1, are thrown into 
a state of the grcat".,t Ic l'l'l' amI c:\:ciklJ1C'ut, which soon 
tt-rtllillllt",,, ill dl'lllil, It j~)J'IllS Uxi,L,s or !tu"ls Ilhcn it 

~ornl>inps witli ilfdll I.', as ftJI' ill,~;'''lll''', \vith ir"n, which, 
whcn cSI''''''',j to air, Ullitl's \I'ith thl' cOllLi'''II''lll (Jx.I',':;t.'n, 
and forms (h..i,L, (,I' Rust of Iron. I~ is al>;:J a :.::rcat Idjd­

ifyill~ clg"llt, f:,nllillg 1")1\ ('rful acids 'l'hel1 it combines 
with certaiu be,di,s, as 1\ ilh :-:lIlphur, to furm 8Lllphuric 
Acid or (Ijl of \'itriul; \\'i~h Sitr(rgcn, t'J funD 0:itric Acid, 

or A'!111li:lIli,-;. U"ygl'll is In)' .~l'lll'rally di:rll,~:,·I\, it ('IIn­
stitutes eight-ninths of watt'r hy ",ei::;'l1t, Ililll is found to 

form a largc' purtiun of rile 1,,>, ';t"llt'~, soiL, \""~l'lalrles, 
and anilllllls. Its I'l't'''''IICt' in tbe pure ,;tate ~lllrlY be 
shown in tll'_' tol\owill;,r; 11llllI1Cr;-

Fill a glass ",itb WlltC'l', ill\"1'1 it, and 1<'1 it rcst upon a 

saucer fil\clllI'ith the samc fluicl, Place some '~I\'I'nll'J1\'Cs 

under the gLtss and l,-,pnSf' them to the dirt'pt li"ht of the 
.:> 

sun; bubbles of gus will S''')J] be seen to fL,rlll upon the 
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surfa~"o of th.· leave:,. The L';as is pure (hy;;-cn. It is 
"I,t",ill",j fl'II;1l the il, C""!j'Osilioll "f CaruOllie ,\cid uy the 
leaY,'s, und.,·r tlte inftll"t1ce of tile sun's rays. Till' uub­
hIes will ceaso to h.' j;!Ii,Ill''' "llI'n nil 1110 Carbonic Acid 

contaillcu in til,' I"al'(,s all" watc'r is rl"CflIIIP''''']' Put 
~I)IIJ(' bits of chalk or lilllcslow' and ail'\\' ,11"'1'-; of ,illl,co;ar 
into the water; til" op~rati'JIl lI'ill UO l' 'Ill"""']; Caruonic 
Acid U~ill:,i 1iI".'J'at,·r! 1'1' JIl1 the ch"lk or li,nestune. 

10. 'I'l", ,\il' or Atlll'I.'I'!wrl' ':Xlr'IIJS t') 11", heigllt of 

ahout I~, IIIil.,. and pre""'" 1'1'1)11 th,.' SUrJ'IC" of the earth 
with a w"i,:;1.1 equal to 1~' Ik. ":1 ('\,NY"1unre ill<.:h of 
slIre"·,,, or equival.'nt II) that "'hidl \\'oliid I,e pru']'Il'l,d uy 

II ,1",1'1 of ir'," II,'" ii','1 ill tl,i""II('S8; it i.< lIen'rliJeL,ss, "1·1 
titncs ligltkf than ,\';11:'1", one (,llhil' J;)()t wf'i,!.2:lliJI.~ .~,;}.-) 

grains. 1),lI'ill:2' thun""r sluml,; IIII' I"lo;'''g'' of li,~,dltlling 
through "il', """"" tho [u!"Illatiun of a slIlhlalll'l' Ilalll",1 
Alnnll)tli.I,-(art :31.)-a .~::l:-; IIf "I'I'Y'" pUllgC'lJt u,juur, r'-\tl­

<lily 1l1""I'I"," I,y \\',Ikr, and fUII:li Irly l.nl)\\'I1 I,y the lIalne 
of :-;1'irit IIf II,lrf.;!lul'JI. n ,i,l ,,'at,'r iJlI'al'i,ddy C')llt"ill~ 

AIIIII1"lli'l, whiclt it ",rll,','l, (rlllll ,til' ill ils d"'''''lIt tIl tile 

,'arth. 
lG. }.ir, upon \\'hil'h tit" 1iG· of ;111 \"'gPI:!i,!e" i~ d~pen­

dent, (··1l1t:.ins, as we h:l\'C' :-;r'('II, npp,lreLitly illsigniticant 

qU:lIltilil" of titr"" 1""li,'s. (',:l'iJulIic ,\":d, \\':II"r and 

AIIIIII'lIli'l. (I",· IIf tit" 111'lSl :ht'lIli"hillg' results of the 

applicatillll of cIJl'llli"try to \'c;,:(·t"lrlo life and organIzation, 

is clllbr:J"",J in Ih,· dise.,,'('ri('s, that, 
1ST. NI:;£TEI:,·TWE:-lTIETIIS BY wr.r';IlT. OF .ILL \'['~E­

TABLES, ARE orlRIYED OIlIGIXALLY FRO~1 THE AIR ":c 

BREATHE; 

2ND. TilE ADIOSPIIEIlIC OR Am FOOD OF \,EGET.IELE5 

EXISTS I:; TilE FOR~IS (IF (',\[:::0:;[(; ,\('W, WATER A:\D 

AMilIONI:I. 



I:.! 

17. Thesn important principles in Agricultural Chemi~try 
may bo madE) more eviddlt, by tho fullowing illustration: 

Let ll~ sUrfJose we burn compktely 1000 Ibs. weight of 
hard wood in a stove or Ilre.plac(', and carefully weigh 

the ashes which J'l'Ill~lin 1l,'llind. ThL'y '.1 ill be found to 

constitute al)ou1 olle·twentieth of the whole mass of the 

wc>,,,I, \Yl'i;.;hing not 1110re than from :30 to ~,o ILs., accord. 
ing to the kim! of ",oud burnt. The \l'11I)le of that por. 

tion wllich glJl'S off in the form of smoke, \'apour ,·t water 
and gases, exiskd at ow' pcrj"d in tIl,' air we breathe, in 

the forms of Carbonic acid, \\' ater and Ammonia. The 
wh.ole of the ashe>! Wf'rc obtained from the soil in ,yhieh 

the trees originaTly gl'C'w. 

lEI. 'Ve lila:; now proceed to consid,'r the properties and 
50uroe3 of the Iltmospheric food of \'(';:;C'ta bIes, Ilnd enden. 
vour to nseertain the manner in whil'h it a~sists in building 

up their ktruet,ll"<', (llso to what extent th,; formation of 

the'ir different paMs or organs, is dependent upon a proper 
supply of ('ach pl1rtieutar kiwI of j;JUJ. 

ATMOSPHERIC, OR OUGA"I!;) FOOD OF \CEGETAIlLES. 

19 .. CARIlO;'o:lC ACID.--Tilis important gas food of vegeta­

bLes l'0~sc~,"'~ many sill,~ular proj'crti('s. It is poi:ionous to 
I,loim'lls, illcapalJle of supportin,'!; combustion, inodorous, 
sour· tasted , nml l',,[J~id,'rably l\l'avier than the air we 

hreathe. It is cllnlp(t~,'d ofCnrboll 01' Charcoul and Oxy­

gen; in tweuty,\II''-' pounds weight of this aeill gas. there 

are six pounds of Cnrlltlll anll siX["('ll pUlinds of Oxygen. 

'Vater nhsorbs it with Ilvidity, ami thus acquires the (lower 

of dissolving chulk and lilllcstono. Carbonic Acid is an 



active a:';""t ill lo)s':lIing and s"l'~ratjng into their consti. 
tuent parts tho surfaces of soli,I mc ~;s, stones, and soils. 

It possess('s the pown of forming c""luinatians with eer. 

tain substances found in rocks, ~ul'h as i",tash, soda, &c. 

f-j'Jllll' of the C()IIl/,"lllJlls .thus l;'l"lw,d, I"'ing ",Iuule in 

'L,tr:r, are washed out vi the rock" by rains and de'lI's, 

lcaving the surface t" a smalllkl'th l'xtn'lllcly j"'I'I)II.~, and 

capaulc of being disintcgratcu after tlw III,Umel' shuwn in 
art. :.!G. 

T he leaNS n( 1'l({llts absorb C,lr1Jollic ./l"i,/ from the 

air which e1lI·e/0FCs thelll, ,II/ring the ,I,,!! lillll'; it also "Ilkrs 

into tho plant along with the wakr all.,nrue,l uy the ruots 

-Carb"!li" Aciu ueing always I,r"scnt ill fL'nile soils. 
(art. 74,) 

20. \\'In'lI direct or dimls",1 Ii~ht from the sun f.dl~ 

upon the gwen parts of vc~l'\al,lcs, th 'y acquire tho 

pl)\\'('r of dC'811lTIposing ('"rbonie Acill-that is to say, of 

sl'parating the ('aru(m frill II th" (lxygClI, 'I'l", Carbon 

I'n((')".' illto tlw slIllStance of th" "'~C'lable, and thus ao'sists 

in uuilding up its struetul'l', and is said tu UL' a,silllilakd. 

The OXY,c;"1l is gil'l'n 011' hy thl' I,'a\'es of bIHI'l'lallts, aou 

by the rllut' of wuter.plallh in thc furll! of a sillll'ic gas. 

Vurin~ the night tilllC, the C,lrbullie ,\"id ""lltaincd in 
the wat,'r drall'll up l,.,· the rUl)ts, is gi\'cn 011' uy the 

Ivan's ullehall.c;"d-f;.", plants having any 1")11',,1' to s('pa­

rak the ('aruon fl'om th" O'(\·."cn during the darkness 

of night. The inal,ility of eulli';ll",l ",'::"(al)II'S to form 

grecn colouring malt,'r in the alp nee of light, 111:1.1' be 

sllllwn by sll:tding a leaf, or an entire plant with a ,'''Ill. 

mon Il, >I' I'r-l'l)t: it will becflnl" pdc-cIlluu!'c·,J or whitc. 

In the absclwu of'light, the h:avc~ e:Ulll"t UCCOl1lpu.'i" the 



Carbonic Acid tb,''.' .ti,,:r)rb. The brilliant colours of dif­

f,:rent ldlllb flf rr:.c:',,'i arc Jlro,luc,~<1 I,~· a constitutional in­

ability to lil-cutlJP"'" Caro'Jlli(; .\ciLl. If tit<:, petals of the 

/1,,11 "rs oll'C""Ill'O:;r d as 11IL;l·h c' 3 th~ Ie :t\'C'S, they would be 

green. \rhen potatoes ure c'x['osed to theli~ht of the sun, 

the rind absor],sC"rLoaic "\l'i,J-dcc::;tpU'l'S it, and furms 

green l" ,I, ,uring matil r. 

:21. CarL)t1, when pU"", t:-;j~h only- ill the sol iLl f~rm: 
it then clJlhtitutcs ti]l' diJIllUnll. Lampblack and Char­

('1I:tl are itlljlur(' C)l"I11S of ('"roo(]. CarL,on is insoluble in 

wat,.'r; it mllst IlI'c",',ariiy c»IllLine with some body in 

Ilrrkr (I) aSSllllJC the g:1SC'OllS ,;tatc', or ]JU'Cllll(' soluble in 

w"tL']", bel;)I",' it call SL'J"\"L' as j;)C'l] for Y",C';ct:,bk~. \\'e 

thus find it in the /:,1'111 of (',t]"LJonie .\ciLl, which is not 

only ga,-;cllu" but aLu \cry ~ullllJk in water: t\\"o char­

al'll'ri,tie", 'rltil'h L'llsure it a ,l:Ju]Jle access into the 

sptcln of ngctllbles, Li;]tL]" Ly tIle leaH'S in the form of 

a gus, ur I))" tilL' I,'''(s '11.,11 di,;,;"jn'cl in 'I-ilter. The 

leavl'~ (,f forcst trcC's will ilL"',ri) all the Carbonic Acid 

fr»111 the air wlIidl p:l~,3(S tLwu'.;h them, Iluring the con· 

tilllInIll'~ of a ;';"lltl" IJrC'l'~~I', itl Lri::;llt sun-shillC'. 

:2:!. A P ,),ubr opinion prcyails that some plants pos. 

sess the I" 'Ill' r of turlling tilL ir lea vcs to the SUllo The 

motion obsen, db pl:r!'l}" 1l1l'chanical, and depends upon 

the rapid liberation of Carbon from the, absorbed Carbonic 

Acid in tlIO~e ilitrts of the plant \1 iIich are C':"\posed to the 

dirl'C't rays of the SUllo Till' jil,crak,Il'"ruon stifl;~ns and 

contracts olle ::;ide of tlIL' plant in forming Itl'\'- wood, 

wllile the (,th,'r rL'mains clJl''l,aratin'ly Hexi],le. Th~ 

contractcLl side beCIJlIll'S arched, amI appears to give to 

the vegetaLle it limited 1',,\IL'l' uf illolion in the direction 
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of light: a IlriJJiant al'cificial illumination pl'",ll1ces tbe 
the same d"'<:1 in the ratio of its inte!l,il),. '\'hen Celr­
Lon is ~"I':t"ateu fmm ('.'I'I)ollic A"i,l, it (,(>I"I,i'lcs with the 
component I"Lt·ts of water, am1 ~Jl'lT;S \\''Judy fJiJre, starch, 
gum, :"1';'11', and oils. Carl)')'1 oIJlai'I"'] frulll CarL9nic 
Aci,l, [')1'[11, fl" Jill 1 .-, II) ::;0 11". in ('\', '1')' 1 Gll 11;.-;. of the 

dr!J \""ud, stalks, and ,,,cds of <:u]lil'c:[c,ll'hlltS. 

2:3, CarLonic /\ci<l i" tbe i'1l1J1"rli'lle 'I}llree of all the 
CarLon or (:harconl in \·C'.c;"taLics; allil wilh thr' Sil,.~I,) 

c:wcl'ti')1l of .\'""Iu:lia, CarlH)11 cxi.sls in all ~uLstances 

1'[ l'xl:lu~iv"ly \'('gl'LlLle alld allililul (;ri:!in. 'tlw C:d!-;~:Illt 
prl'SI'llc" of Caruollic J\cid ill tIll) aiI'll',· ureat!lI', is rille 
to the; rcsl,iration "I' animals, (art. 11;(; anel I:;,.) the 
l'","Lustion ul' 1""li, s, :111,1 till' <In:;,)' "I' Il"~' tauk lllaller. 
If all the CoIl'l,,,";,, .\"i<l 1'1',,":'111 in tile Qtlllu'phere II'ere 
c,dJt.l'kd in Oil" ,:),,1, ill its ;,;as("'us stat,·, it lI'olilu 'Il'ClIPY 
a ,'I',"'" of more thall l"n,OOO cuuie I"il, s. A \'ast ."1, ,I'() 
(·:;i.'.h in th,· l·"kll:,i\'(· litllc.,ton,· fCJl'k, which lunll a large 
p"rlilill oC II,,· l'artl,'~ c:ru't. PlIC" lillt!',I'lIt(·, iudcpu, is 
'·'"'I'",,·d DC ouc-half Lil'I'· all'\ ulw-half (',rrj,.,nic ,\cid, 
which 111:1\' be uril"'11 "II' in the :_~as"'()llS j;)I'111 by means 
uf a viulclll llcat, as iu tIt!' "p"ra,iutts of lilllCkilll";. This 
neiu gas 1I1:1y be obtaiue,l in the t:Jllo\\'illg manUl'r :-Pour 
stnJlI.~ villl':-:,ar upon ~IJI\ll' pi!~L(':-:; uf cbalk or lil.JI·~tllllc ; 

violent ('I];·I'\"'."(',·II[:C will I,., uiJslr\'I'U, ,·<llI·",d 1,.1' the lib­
erati, ,tt (d' CQrLonic Al·i,] trllill ils l!lIiOll with the lime of 
tl,,· c1"dk, or liIlJl'slu:tL·, If till' l'kllk is at the 1,,,ttlll11 of 

n d""l' glas.'i 1'1',,,·1, 11"al), Carl":'clic: ,\t:id will llisplacc 
the ail', auu a ligl'I'" pi,'cc of paper IIL·iug iutrouuceJ, 
will be itJlltlidiatcJy cxtillglli':lId. 

:21. \r A'J'U'.-This QbUlld"llt all,] II' (:"""ry fluid is 



known to the agl'lcultul'ist in five slate's, the Sl I'd, (ice,; 
the fluid, (Iyuter,) the gaseous, (vapour of water, stearJl,) 
the n:sieular, (clouds, nli~t,) and ill com1Jination with 

certain bodi('~, (slacked li111<'.) \\'hen 11':1((']' J'r,'czes, that 

is, "".Ulile" tIll' s()lid :,(all', it ".\I,nllds with astonishing 
forct', sutlici,'llt to Lrea:~ the stronge:;t nssels. .:\Iany reo 

lllarkaule results are producl'.] uy till' (,:'I:l"llisinll of waler 
when cunverted into iCl', alliullf': whicll, the floating of ice, 
is perhaJ's, tilL' most dc~cnillg of notice. If water, in be­

eCllning solid, followed til,' allllo>'t uniI'C'l'sallaw of contrac· 

tion, ice would sink, and !'carly increasing in thickness at 

the bottom of dCl'!, 8('U", lakes aml ri 1'l'I''', would produce 
such a change in climate a ~ PI''': "d,d y to con yert the great. 
er portion of the temperate ZU11CS into dcsI.,late aml unin. 
habitable regions. 

25. \\' e discover, howel'or, a still 1110re beautiful pro. 
vi,i"ll for [lrr,~ling ti,e C,)II\'l'r.-iull (,I' l'(TallS anc1 seas into 

solill lll~lSSf'.'; of ice, in the sill!-,ular property of water oe· 
cupying- till' least ~pae(', ant! u,ing L'('llsuIuently ]lI'alic"t, 
nt the temperature of JO rle~r,'('~-~'ight alJoYl' the frcez­
ing point. The warmth (If seas, at depths bcy"nd the 
influence of the sun ',.; IJI'ating rays, is thus pnti:ctly uni. 

form, enl'ct ually preventing the Aretie Occans from 
uecoming solid and illllllovable 111:1";"(,8 IIf il'e. 

The Climate of \\"''''l'rn Canada, south of the -llth par. 
allel of north iatitud", is illilll<'JIL'c,j to a "cry great degree 
by Lakes Ontario, Eli,', and IIul'l,n, ",hil'll remain unfro. 

zen all the year rOllnt!. The mean winter temperature of 

lar,~I' tracts of eoulltr~'. situated tn the ('ast IIf the Lakl's, 
is 21~', on the Lake'" '2'-, ami west IIf tile Lakes 20". 

213. During the autumnal lIlunths, rain amI elL'II':; pen. 



17 

etrate the minute crevices amI pores of solid r~cks and 
clods of earth, (art. HI.) ; in the y. inter months the water 

freezes, and expanding, I<':n,.; their particles nsunder; thus 
gradually reduces the hnrdest J"cl;; iuto a soft and friable 

soil. To the alt"rnnte thawing and fr~czing 'of \\ all-r in 
the soil during thc early spring months, and its consequent 
contraction and expansion, tbe "throwing out" of young 
wheat plants is to be attributed, a disaster which may be 

materially prevC'ntul Ly draining. 

27. \Vhen wat,'r i,; (,"llvCfted into sleam, or sl"wly as­
sumes the j~)rm of vapour, during the: process of evapora­
tion, it aLsorl)" a \'ast quantity of heat, (art. Ifill,) Under 

ordinary circUillstallct'.,.;, fill" cuLic f,,,',1 "fwat''1' will occupy 

1700 cubic lect of "I"".'" when c·,n\','rtl'd int., steam; but 
when it is transformed into v:'l",ur by C'Ynporation, at or­
dinary low tl'nll,,'ralurcs, and Illillgl,'''; witb the air, it 

expands 80,000 tillles. The. quantity of water capable of 
being susp2ndcd in air, is dC'pc'lIdent upon th,' Ir'mperature. 

When air is perlectly saturated with lIloisture, thc least 
diminution in temperature compels a portion of the sus­
pended vapour of water to assume the vesicular state, as 
cloud or nli,l. ,rhen the reduction of temperature takes 
place on the slIrIC,e,'s of bodies, the vapour is deposited in 

the form of dew. It is thus, that after the sun has scI, the 

leaves of Y"g,'lables on cloudless nights rapidly becoming 
ellul, by till' rudiali"i1 of their I,,'al into tllf' ell'ar expanse 
abov(' them, chill tl", S'llTuUllllillg air, and cause it to 

deposit upon their upper surfaces the moisture, which, in 
its chilled statl', it canllot retain, 

TI\I' (/uantity of this rl'Yi,oifying agcnt condensed on the 

leaves of \L'gctaules in till' C:llladi,~n Peninsula is wry 
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great, anel furnishes one important reason why \Vestern 
Canada is Il'ss liahle to suITer from 1!}(I'p destructive 

droll,,·hts wlli/:h arc commoll I.) thc \\'cstofthe Lakcs,and 
co 

not un frequent tOIl'<lr.:s tile E:lst and ~~()uth, 

\\'e lila)" safely illf"'r, that uml,'j" lIl1r CUlUparatively 

serene SlIlllmer sky, in l'lIl1llcctiun \\itl! a humid atmos­

pllL'n', the allllliul Jepusilion of dew on {; ,j"c~t lands amounts 

to about GOO tons Pl'j" acrc, which, drir'l,ing from the trC'f's, 

and I,cing sheltered fr,")111 solar radiation II)" the dense shade 

tlli'Y produce, furni .. dlcs a steady sup],ly to ::;":lmps and 
shallow sprinc;s, 

;2'1, i\j",..,t sulitl~ and gases are soluhle in water; the ycry 

C'xisknC'I' of H'i,:'"tal,I, s allli animals is dependcnt upon 

this property, It is thus that rivcr and well watl'r contain 

small quantities II!' limc, potash, sod:l, 111:1~nl',~i;), iron, bE'­

sides air and Cclrbonic acid. The r,'frcshing and agree­

able tastr' of springs is due .to the presence of di,;s(,1\,(~ll 

air; helieI', also, I'l'('('lltly boiled \I'ater is insipid and 

disagreeable. It apl,,'ars from reccnt investigations made 
under the auspicf',''; of the 1,"11.]"11 (;, '11,']';< 1 Board of Health, 

that both public and private economy and health, are ma­

(I'rially ailc'ctcd I,y the charactcr of the water employed 

fr ,]' domcstic and other pu rjl()"~s, 

\Vhcn \'C'getable or animal matter becomes clecomposed, 

one of till' rcsultB of d""))ldj,)),iti"11 is .\ll1l11onia, \\'hich, in 

a,sul1ling its 6':1:"~(JllS sL,te. alzcays carries u'ill! if vegetable 

or animal mattcrs in a high ~tatl' of put 1'1 '.''I.:)'IIC'Y ' l\l11mO­
nia is rapidly a!J:.;"]'L,,,] I,)" water, :1n.] \\'ilh it the animal 

01' \'('gl'laIJle substanccs Ilith which it is loaded, Hence, 

water kcpt in OpCll cistcrns, or tubs, or C\'Cll open wells, 

in thn lli'ii'hllourhood of dung-hcnps, stabks, or in filthy 
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y:1I"k is sure to be viti,,!('.] I,y 1;'ltrr~c0nt animal or H'gC. 

ta)'!r; impuritiC's. If \\':1(101' thns imprcgnnt(',j be uoiled, it 

loses the injurious in [Jw'necs dn,c to d,'caying matter which 

1Il:l)' be 1'1'(",'111. Onlillary filtration \1 iIlllot d",,;troy all 
th,' organic impurities of I'>a('r which hit,s [',"'n kept in 
yiliat,cod or fiJld air; a 'gnud li:!:r of allimalcll"reoal or 

clay will gr'::ltly kSSL'll the ql; ,:.tit)'. 

The usc of h:lrd w,,\<r fiJr cuoking anrl culinary pm·p". 

sc~, is ()lWIl t() 11l'llly obj(-'ct~Jlh. In rn~diing tea with hard 
WOItf;!', cOlltaining sixtl't'll grains 111' lill)!' to ilIc gallon, (a 

g-:']I"II of water (,,01II,,:ns 711,1100 ,~r"ins,) as much of the 

I"af is !'I'quir,d to m"ke titn·,' cups as IlJi,:;itt maI:.' five 

CLIpS of equal strength w('r,' soft w:tt:'r (,1"1'I,,),('d. The 

extra expenditure "I' tea, when made ,,,itl! hal'll water, is 

IIhrlllt (Jllr,.tl<ird. It ab, aplJr':lr.s that S(ll't willi-r 1'\'''l'or:lte" 

one-third f,,,ler than hard wilt,'r, an illlport:lllt eonsidera. 

tion witnl' st(':lI11 1,,'1',"'1' is require',1. .\ single grain of 

lime eOlltaill<'d UI a gallon of wakr d,'strnys a quarter of 

an ounce of S(>:'p; s" that in water of ordinary harLlness, 

sav pi,~ht grains of lime to the gallon, t\\"o ounces of soap 

Ill'" 11':l,';tl,d in I""ltralizinf,!' the limo. '1'" persons who are 
nC811st(lllll'd to WII,,1t in rain wakr, river wakr containing 

live graills of lime to tl", gallon \1'(I,dd appear hard, and 

r"prire onc OUIIC" 'til,] a ql1arlt'r of sU"'1' to neutralize it; 
that is, to) rend,'r it soft. f1 ,ft water is lIIuch morc favour­

al,I,' to hpalth, as an articlc of drink, tlmn hard wat('r. 

Dllrill,~: the late ('11"I"r", the inh,dJitants of a portion of 

(;la"S"W enj"y,'d a sin~ular immunity fr"m the "I,id'·lllie. 

'1'111' ullallilllous opinil'll of tho :',I ... lil',t1 SU8illy \1:15, that 

this C'''"I[,aratil''' illllll1111ily 11';;8 to Le attributed to the soft 

\\':It, r Stll'pl.I:. J)iJi~'n.'lll animals show an i!!,tinctive love 
• 
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for soft water. lIard water produces a rough and staring 

coat on hnrsrs, and renders them li"Lle to gripes. 

2!l. "-aler is eOlll[nsed of tI\"(l gas"s: OSYC'""ll, before 
clescril)f'(l, and II\(]r,,~r~n, it .-c·ry li~],t and inflammable 

gaseous bod:-, eh'mentcll:>', im-i~ible, inc,,]r,rc,lls; ancl, 
\I 111'n pure, deslructil'e ]),,111 to anililuis ,ind vegetables. 

It may Le easily procured from water in tile following 

manlll'r :-Introrluci' f'Oll1e iron lUl'llill~s or bits of zinc 

into a small Lottie. l\lc:ko a hi'],.' tllrllugh tbe cork, and 

ilN'rt tho stem of it toL,teeo pil'(', so that it fits accurately, 

l\Iix SOlll!' oil of vitriol (sulphuric acid) and 11",,[<01'; about 

one part of till' form"r to folll' of the latter. Pour the 
Illixtu rl' I III tho Ill' ·tt L cork tho bottle tigllt with the pre­

pared cork, and after tIll' hpso "f a minute apply a light 
to the l·:l.ll'lmily Id' the ripe. Tl10 ~as issuing froll1 it 

will take fire. It is I:ytil"'!,!:C'n, and i, obtained Ity the 

decomposition of the "'utt-r, Take a small clr~- phial and 

collect some of the gas by holding it nvl'1' the pipe; bring 
it immediat,·ly to the flallle of a candle; an explosion will 
take place, and "-ate I' be fOl'nll'r1, the phi "I becoming dim 
wilh llloisture. 

If we mix I pouml of II,Idroi','n with 8 pounds of 

Oxyg('n, anti pass an l·lcctl'ic spark through thl' lllixture, 

a union will take place, and D 1" ,ullds of wale!' ue /i)rmed. 

Clll'lllis\s are ;(("lUGillkd with Y:lriolls way" Itl' ClIlIl-f'l'ting 

water into its ('''IIlI'''ll''nt gases, The perfl'('ll:-' clc:·an sur­
fa('e of lllall!, IlII.'laI5, such as i:'i,n, zinc, coI']1('I', &12" ,,,ill 

immediately take O-,y""1] fl'om watcl', and liberate a cor. 

responLling 'Illantit y of trytl rllgell, \\' llich 'at unCI) assumes 

the gaseuus st"le, Tlw \I'all'!' is thl'!l said to J,e (kcom­

poscd, and the uC'lil)l1 obsern tl is tlue to the comparatively 
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greater attmetion of the metal for Oxygen than of (hYC:"11 
{.,r Ifrd 1'''.':':1'11 , Tho Ch\·.C:'·II, 5eparated fr'Jm it-; union 

with tho Ih',l,·".",·", eombinl's with tho metal, and {.mns 

PLANTS I''''''I:SS THE I'II\\'ER OF DE-

COMPOSING \YATER, AXD nAKE T'SE OF ITS CO;\lPONE"TS, 

OX\ld:,', AND IlYDROGE:" TO IJUILD el' THEIR STRUC­

TURE, 

:W, \Y"ll'r is not tho only source of OX:-:~"n to vege­
tables; tho ll'a \'('~ of plants absorb th"t g~s from till' air 

by which tlll'Y are surrouncll'd dllrill>:; the lIi"I,1 lilllc, It 
h"..; bern f,JUlld by eXI"'rilllent that the lea\'r's "I' the 
spruco-fir, if kept in tho dark for t"\"liI\',~,"1' hours, will 

absorb tell tilll"S their ",,11111](' of (),\\'C;'·ll. TI,i" ai">I'I'I'­
tion of 0\\ -,:"11 is intilllatr-ly ('I)IIIl('('I,·<1 with the f,'l'm~tion 

of 1"'cIJiial' SlIi,..;I:IIII'I'S in th,· leavcs atHI ilarl;, such as 

rcsills an<1 nils, 'I'lli' kit\,·..; IIf II,,· oak, \\'hich contain 

a sul"tancc call, <1 III II II ill , al""r!. C,II:'le"n times their 
\,,,1111110 ,111.1, .,' til<' S" III" ('i l'eUlilSlal](:es, nnd the hal,,, III 

poplar tll'l·nIY·IIII" times as llluch, It is a Y('l'\' curious 
fad that ('altk \I'ill "at ("'rt"in kinds of \·,·.c:,·tald,·., in the 

mornino;, wl,ich th,·y will not touch at n,,,)I1, or in the 

(·Y('Jllll,~. .\ ,·1\.11I,~(' lilb".; pbc!' ill tbe t;\~tl~ ()r the Y{'ge­

t,till,' tlllI'inc; the !II'rnly-fillll' h lit H.";, (,:tH . ..;,·'} hy, the :til . ..;nrp­

tion "I'I I\\~, 1\ 1""111 th,' air during th" [li.~llt time, all,1 

tl", liiJL't'aliotl of Ifydr";';"n from \\'alr'l' tluring the day­

time', U111ler th,· influ,'nc" of li.~IIt. III the lllornill.~, the 
Yl'HI't;t!,](" al'l' a(,id, ut 11111)11 ta~tl'll's"", and in the l'Y(,llin,~ 
l}iL'~'r. '1'111' /'11111 .... of \'(',~·I·taldl'S 11I)~""I''''''''; the pII\\'L'r of 

absorlJin'~ Ux-, g"n frillJl tl,,· air I'I'C~Cl1t in the soil, or 

from r:,in.l\'atpl', which CIIlllains three per eC'nt. of that 

ilJll'l)rt,1l1l ga,:'; itl its 1'l1ll' i.l1l~ UllclJtJlLiuL'u :::l~d{') dl·'''I.llrillg 



it during its 1'11"";1,'-'" to the earth. I-Ieneo, roots should 
D0vcr be ('{)V!'j'(,c! with un imperl'ious soil which refuses 

nccl','S to "ir nr raill-water. Oxygen is also al)solutely 

IlCCl'ss'lry during the procl'ss of ::;crminatioll in seeds. 

31. _-\~I~lU,{IA.-Ammonia, in popular language, Spirit 

of Hartshorn, is 1;"'III(,d in the air I,y the actillt] of light­

ning. It is c<>IJ,[,"s"d of Hydrogen allll I\;itrogcn. Three 

pounGs of the f;,l'Illl'r cOlJllJillilig with fourteen pounds of 

till' latter to furm S""CI1\('('ll pounds of ;\Illlllonia. This 

body {I)1SSCSS('S a sin,'iularly powcrful odour, and an eqnal­

Iy remarkable attrncliull for \I'ali'r, whid] cib'olves 780 
times its ""lullIl' at th" templ'rature ,of mclting ice. Am­

Illlllli'l is "lIlitkd Ily decaying Ycgdabl" and animal 
mattcr; it is also Luwl in the 1'l'l'~l'iration of animals, and 

is gin'lI olr II,\' thl' leaH'S of lllall), plants, as well as by 

till' flowers of a still grL'all'r nUllluer. 

:33. Raill-water nlw;,ys clI,11ains Ammonia, washed 

I'rllill the air thruu,~h \lhich it passes. Its presence in 

rain-wat!>r call be ddcctccl by cYap'Jrating a l'Clllsiderable 

quantity of that fluill-s"y ()lW gallon-to the bulk of a 

table-spoonful. lTpon addin::; ,1 little lime, and ~11."J1"n,ling 

u feather dipp",1 in f~l'irit of S,t!t, or good Yinegar, 

over thc ('\'''1'' ,rating J,'lsin, white fumes \\'ill be observed, 

which indicate the presencc of Ammonia. In 0J'(1er to 

disc()\'('r its prescnce in solids, the solid should be reduced 

to po\nll'r, antI lllixe,1 "'ith an equal 'Iuantity of lime, 

then hl'ated by 1Il"a1lS of a spirit lamp, and the same test 

applied as gi\'cn aLovl'. 

33. Ammonia is aLsorl,(,.] by the roots of plants along 

with the water in which it is dissolved; it is found in the 

juices of all vegetalJles, and its odour can be perceived 



wh('I1('\'('r lime i-; added to the juice of the marie, in the 
pr,,,·,·~, of lll,d,ill? mal'l,·.sllgar. The (,I"lr,J('I,'ri,tic Slllcll 
of clf)S~ stablcs, is clue t') .\Iilmonia I'rr,('(,,,,lin,cr: frolll the 
cl('('l)nJP')·..,in,~ urine. ~LllI.v ;-';I/]id IJodi,':"; PI),'j~WSS til!' power 

of ulN,rl,ill!.!; larcr:" quantities of ,\mmollia - such as 
partially UUl'llt ela~', rust of irllll, g:-'psum, all,l ''''I'''cially 
POW,]l'!'t',] charcoal, d,·caying wood and \',,,,,';dd,: matter: 
these sul"lallc,'s rclilHjuish much "I' what thcy have ('lin. 
rlpll"',] within their pores, t" the \\';rI,'r with which Ih,·y 
lIIay be saturatod. Alilmollia is ({ 1','/'1/ ill/Fortullt portion 
of the {;,",] of \"":"\;,1./,·,, It is the chid' ~"IIl'C': Ill' tho 
Nitr()gen in cullil'"l,'] crops. 

3 L It haH hcC'n 11 disputed point whcther \'(',~f'tal,les 
possess the I'r"I"'I'ly of absorhing :';itr"~"u dircctl:-' fmm 
the atll""I,f"'r,' 1,\' 11I"'IlIS of tlH'ir I"an'", or ('\'('11 "flllaking 
usc of that which is c()lIlaill"d in its pUl'l' and "illll'lC' state 
in rain.wal,·r, (,d,,,,!! tll'O 1"'1' (,1·1It.) It is 1111\\' (1lIIught to be 

n"c"rlaillf'd that some \"',~,·t" I,h's do 1''''''''' the 1"'\\'('1' ()f 
using purl' ]\,ilr",~"ll as 1;",,1, and that others call ()lIly 
obtain that botly /',1' tll(' rl,'e')IIII'rr"itillll ()f ,\IIllIlrrllia. ~;rrl"l' 

killri, of el()I"'I' '],'ril'e a lar,C:'" ""I'I'\Y of :\itr":C"ll dir,·(,tly 
from the atllll)"lpJlI'rt' ; 'VIHH'L'as gr;Lill-III"11dll{'in,!:.!" CI'dl)''''; (l'S­

p'_'cilllly \\'11l';rt) haH' II() 1"'lI'l'r to a"illlilate ;,\ilr"g"n frrrill 
the air uy whi"h tlll'y arc SU1TOUlldcd, or "1"'11 I;·l·t! "II 
that which is tuken up into their SYSIt'III I,y means (If the 
\l'a(,'r tllf'y alN,r\) fl'II111 (Ii,.' soil. It is thll,' that grain.pro. 
Ullcill'; "rrrl'-' cxhaU,>1 till' soil "f ,\I!I!JI"lIi,l-tlll' only eom. 
111011 1;)1"111 tll' f:Jud ('llllt:lillirr::; ?\itl'(),:.!t'll lll'cI'ssil,lc to them. 

f 1"111"', manures l","t,lining large qllllll(itil''; of suustanccs, 
which, lIpon d"culIll'rr,;itioll, can produce Ammonia, arc 
of sp'Ti,t1 advant:r,',!'c til graiu}l'Ouucing CIY'I'S, (art. 10·1.) 



Nitrogen is ab,ollltcly necessary in the formation of the 

seeds of plants' and the more Nitrocrel1 the seeds contain, , 0 

the mlJ!'e 1111trili'lUs th"y will be as articles of food. The 
best samples of wheat contain the largeot amount of Nitro· 

w'n; derived, probably, nearlyaltu{];cther from Ammonia. 
Nitrogell is also f,)und in the juiees of vegetaLles, in forms 

capable of servin,!; the purposes of nutrition, (art. 124); 
hence certClin kinds of green food are more nutritious 

than when in the dlT statc, as green oat straw, green 

clover, green grasses, &e. 

3:). It has bren remarked, that the three bodies, Car. 

bonic Acid, \Llter, and Ammonia, constitute nine.tenths 

of the food of VI'.~<' 'taLI"s, and arc composed of four simple 
or elementary bodies, thus :-

C'lI"bonic Acid, frolll (~arllllll and OX:''ien ; 

\\'ater, "( h:yg"l1 and Hydl"ogen ; 
AIIlIlloni[l, "IIydr')!:'('ll and 2\itrogen. 

The simple or ell'mell!ar:, bodies, C.Il'llI>!l, Oxygen, 
Ilydrn.gl'tl, amI Nitrogen, are cCllIed the ORG.\NIC 
ELE:\IE:\fTS of wgetal,les and [lnill1als, because the 

organs or parrs of VI'gr't'lblcs and animals which have 
fllllcti,ms or duties to perf,)rm, \\hich P(lSSI'S~ an (l/~~(l1Iized 

structure, allLl are th,. result of \"1"~I·tal,l" or animal life, 

(as the bark, the leaf; the celL< "fthe wood, ill vegetables; 

and tIll' skin, til!' lllust:ks, the hair "f animals) al',' either 

altogether, or alll1"st altngi·thcr, f"rnlcd from them. Such 

SlIl'stalll"'s, IlOw('\"cr, as stones, rocks, soib, which do not 
l'nssess allY orgallizC'd L,nll or strllctlll"l" or allY parts 

havillg celiain dlllil'.S t" perfo,rm, arc termed inorganic 
bodies, and till' simple Lodies of whieh THEY are com· 
posed, INOI~(: .\~ll' ELE:\IENTS. In general, the 



organic elements of vcgetaLlcs go ofT in the form of slIloke, 

&c., when a H·.~el;1 LIe is burned, <lod the inorganic portion 

constitutes the Ash. 

36. The rati"..; in which the simple organic elements 
enter into the CI>ltll)("ition of v('fI(·taLI, ", vary slightly 
with different species. If the wood of the oak, the IJ',ceh, 
the elm, the maple, or the straw and seeds of IIh'_'at, 

barley, oats, .xc., be dried in an oven, so as tu drive away 

all moisture, and the remaiuiog portion subjected to anal­

ysis, it will ue fuund that tilt'''''' and indn·,1 all ('Iilti,,,t,",l 

vP."dal,I,·s, contain in en'ry hundred pounds wcight-

From ·to to 50 Ius. of ('arLlm, '1 
:.:;; tl) 1,-, 11\1'C"'lt, J I )1',,"l1;l' 

,J tl) 7 li'11r,I'-'I'II, El'.'lul'llh. 

" 1 f" ;1 .\ '~_' 'II, Iii 

10 .\,h, 
I Inl'! utlin-; the 

:2 to flJ11r!,!":tllic 

~ El,·nll·llts. 

;ri'. /\ .. 1I111re' ('x:-tel ('IHllfH);-;i!il'!t of :-.()ItH~ inlportant YI'.'~('~ 

tables is gil'l'll iu the i,,;]oll'illg table :-

-- ._--
--~- --

--------~-

1 ( ':11"11011. t II)" ''',. 1)\ \" !:t: II :.: ' lr'!..:.l II I 1.1, I 
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In illustration of the alvl\'':' fuLles, let us luke, as an ex· 
ill11!,I,·, Red ('I)\"'r IIay. 'Ve finu that 100 Ius., when 

\\'I·ll dried, aI'" cnllll''''''.! "f ill'I" IIJs. of Curbon ; !j lbs. 

of fIyclrogen ; 3710 IL,,,. of Oxygen ; ~J',j Ibs. of ~\itm. 

gen; and 7170 II". of Ash. Or, in other words, 92lo lbs. 

out of HIli 11,-;. II'N,· oht.lillC',1 from the three slliJstances­

Carbonic Acid, \\'ater, and Amllloni:l, an,] ollly 7170 Ibs., 

oUlof 100 lbs., derived frum til" solid suLstal1ces of the 

earth. 

3,Q. "'Ill'11 ",'~r't:tb!r's d('r',lY, many and I'cry complex 

ch~nges take place, but all (111'8(' finally result in those 

wljich res("r,' til tl", air I"e I,reathc', anu th .. soil wc tread 

upon, tliC substoller's f'rlllli I\Jlich they were originally 

cOllstructed. I, .'..ll the innul11crable prodl:cts of vitality 

resume, after rl"ath, tlie origJllol form from II hich they 

sprung. Thus, tlie destructioll of all existing generation 

becolllcs the 111"(111" for the production of a new one, and 

death t'CCOl11l'S the source of lift'."-(LieLi:-;:.) 

RECAPITULA T[n'l. 

1. The application uf Chcmistry to "\gricllltll re enables 

liS to establish the mutuell relations \Illicit (xi . .,;t belll'een 
Plants, Animals, ,\ir, and Soil. 

2. A knowlr',I;;" of these relations tcaches us the mode 

in whieh \\'e may uLtain th", grr:llcst remuneration for the 

l,"ast expcntiitme or (:lIl'ital lind L;]uour. It e!cvates an 

Art into a Seiencp, and associates high intellectual aCfJuire. 
IIH'lIh with LtlilJriolis. yr·t honourable industry. 



:1. V"~0t:d)I'· lifc und hcalth are d"I'C'Il,j"llt up')n th~ 

composition, moisture, and temperature of thc Air and 
:-:iuil, all,1 thc presence or :-:,,1,,1' Light. 

I. Ti,l' 1;,,-,,1 of w.:.<;(:t~blcs m~y be ,li"i,]"'1 into twO 

classes :-ht. (11·~.mic f;)f"I, or thClt which is obtained 

chiefly from the Atl1l')'I'II('re; ~1I'1. Inorganic ~""I, or 

that which is outaillcd exclusively frOI1l thc 0"il. 

G. Thc Or,c'>"li,' j;)f,,1 (""11.,;"1.-.; oft ',(1'1, ,"i,' Acid, \V"ter, 

and AIIIIII')lIi:1. Fr,HIl tnese suustanccs vegetables Jcri\'e 

their chi,·f supply of the solid C" 1'1,,,,,, and the .u",,·s 
IIyuro.~cn, (I\:'~"". and Nitrogen, \I'hich build up auout 

lIill<·ty.livc hundrerlths of their 1""li(·s. 
G. CarlvlIlic A(·itl; a IIIl!l-SllJljllft('}' of cOlldlll""ti(lll; 

ill\'i:..;il)l,·; iIlUd('rulI~; sour-tt1~kd; P():'~:-:('S:";C'S al'iJ pro­

p"rti(',; h""l'ier than air; ea~"rly al" .. rl,,·,] I,)" water; 

great decoIIIj""ill~ agent, cSI)('cially of rucks; .~('I1,·,·at,·d 

by ,kcay IIr lllli'llal allll y,·.~,·::t]'I,' 11>:11",., CUlllbustion 

and It'·'!,i,.ati",,; a (',,",[:ull aUlllixture of Air; GI,.solri".,1 

hy the 1'·aY'·.s awl n;,,('s of pLuIIs; Cfll II 1)f)Sl ',I lif Carbon 

and ().'\.\-.~(,II; gives t~drll"11 to \'(·.~(·Ltl)lf'''':' 

7. "'ater: cxi,ls in {in' ,tal,'s; IlI'al'i,·~t at ~lI.o ; ab. 

sorus IlI'at when its form is Cl(;1I1.C!;'·" frulll a solid t,l a 

fluid, or fluiu to a vapour: dissolved b:' "\ir in propor. 
tion til the temperature; upon l',","d"IJ",a[i"1J forms (·1,,",], 

or mists, allll, whell CUlJd('IISl'" Oll tllt" ourj",(l"cs of uodies, 

dew; j1oss,'''f'S a great solvent pOIl"(,r for gases and 

solids; purc Watcr is most conducivc to animal hCGlth, 

also to domestic and manufacturing economy; eomposeu 

"r the gases lh;yg"11 amI ITydr"g"Il; (lcC""l1"N''], and 

its e!E'lllellts assimilated by plnnts; \ratN is the gl"<'lIt 

agent in cOn\"l'yillg solids anti gases into thc ,,:.lelll of 
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plants by their roots; it is cxIJ,dcll by the leaves and 
stems. 

l-i. Ammonia: formed in .\ir by the action of Light. 

ning, also hy the dr'COlill' ",it ion of vC6etable and animal 
bodies clJlltailJ iil:~ )i itl'flgf:lJ; COli] ;)(>;;(,11 of Hydrogen and 

Nitrogen; eag"rly :tiJ . .;(,rIJ"d j'Y",'"lef, clay, vegetable 
mould; enters plants by their roots, and is the main 

source of their Nitr".'c:(,n. 

9. The ultilllak fe'sults of the decomposition of orga. 
nized bodies are CHI'''l;ic Acid, ,rater, .\lllll1Ullia, and 

u minute qUillltily of .\"]1. "Thus, the destruction of 

one generation becomes the mcans for the production of a 
new one." 



LEfT(mE II. 
--. 

Cf'llrr:d S(rl1/"'ttlrl? nf ,p(··.fl,t;I!,:,'~-T;·nnsmi~sion of "l""atrr throngh 
VC~I(·t;lh!t-.,,-Thc ;-:"':- . ...",;. CfJlllJllfJlI to ~()jls and l"'g"t'l­

abJe~-_\('fi!)H ,.1' \,\':Icer on ~od.":-!!ll)r~:aIJic FtlfJ.i of \~(.~. ;;,1.:,,::, 
-Sulphur, Pho~rhorus, ruta .... ", ~flda. ,\h'L"nr" i:l} Lillle. FI:IIT, Iron, 
('11;'11'111<', nnd l!Jrl:III.'-l.'jj!lt. LilIl(:, :Inrl l'I,;a~h 1'1':Jllts-'l'able 
of .1.Tillerai SLlb.'.Ianct's ::dl.~trac'· d hy ('(1'1'-- \naly"',:" Ill' a" ""'pm 
(Jilt" S',il-;\n:l\v,-i::l of a i"nLil£ ~()ll- rL';;f:'[;lU!t; .:\bUer in 
~ull~-I{ecnpjtulatiol1. 

:J~). The 61":lOr:11 structure of a \'·.!.'"(·!.Ible i, admirably 
ad.lrl,·1! II> the 1·,>I"lilil>ll.< unfler whir:ll it ,·,i,t,. 11,1"a\'f's 

are cI>lIlinllall.l' I"lilll:'d in an :11111"'1,]1"1'0 eoni:1inill,c; the 
lI!oin S()tJrCI' of its G)orl, ",hiIt-· ih rlud .... rl'I")"'" iii a >,(Iil 

where aUlIlI.!allc,' of Illui.,llIr,· i~ ready to c''',,·,'}' into ils 
inlerior those milH'ral ingredients "'hieh a,,;i,1 II ... pLill1 in 

digr'.qjn,~ and a~<:.;ilnilatillg jt~ allllll~llhl'ric nUi I i111f'111. 'rho 

11';1.'"1':--'; art' C'lnpl()yt'd dUl'illg' 1/](' .lily till\l' in iIWI"""iIlJlly 

searching fmlll thl' 11l""in~ ail' "'I,ieh agilat(·s Ihem th" 
Carbonic )\eitl \\'!Ji,·h SJ:I'pli,·s 11 ... 111 \\ ith ('arl')II: th" 

rnnfs an' (·Il~:I,~I·d in driIlJ;ill.~ frll111 the earllt a C(lpi.lllS 

slIPI'].\' of \\';11,.1', ",,"!aining .\lIl1l1(>lIia nlld s"lid sllt'stan­
ce's in s"lulilln. '1'1" ;;r, the vilal ,"er;;i,'s of thp plant 
f:1)'ri,·,Jt,· tl>:~"I"(·r, ant! (.11'111 1',.,0\11 th,·ir CJ'w],. clements 

if-; ":Hi, I! alld I,.allliful li''ll''s . 
. 1 (I. 'l'lIe ('.\.t I'l'lili t i.'~ of till" Il! d", 'S, or II ~~."'r 1"111 It" of '·1 '~I '1;1-

Ide: are sinlilar in 11l(.'ir 1'''II...;trU(~ti')1l to a "1',)l1gc ~ III n('(', 

(,;,1]"11 sjI(ll1.(ill.'I'.','. 'fllC'Y ('('11<:--:1 (Ii' n :-:c.dt ~l:""I;llll'C, "II:lt;lin. 

ing a ()t1l1dll'r of (,xl'I·('dill.!!l~" :--:111:.11 njll'lIill~:-: or Innuth~, 
thrl>llull "hieh ,,':11<-1', and ",h ,,(ro \ "I' s(,liJs are di,;;"h'"d 

in it, 'i" alnnl' cnpabk of I'lItNillg. It i, IlIlh thnt imbi',f'{! 
\I':Itf'r forms the IljI'nn~ of intr,,,lt\('ill~ illto "";.:,I,,,,),g 
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various mincral substanc{'s, which arc absolutely neces­
sary to IhC'il' growth, and which could not entp.r into them 

in a solid state, however finely dilidcd. During the 

"inter Ill"lllhs important additiuns are furnished to the 
ends of th,.. ror,ls, in the form of ncw spongy extremities, 

or spollgir,jl'S, which enable them to commence early and 
adil-" alHrrLing operations in the first warm days of 

spring. TIlL' spongioles, or mouths of the roots, are con­
IlI'elcrl c,rlliinuously with the leaYr's hy means of the 
tuLes of the Skill, which may Le distinctly secn Ly the 
unassisted eyc in the partially dl'eayed wood of trees, in 
r"I,ds and other watcr plants, also in vines and canes. 

·11. '1'1", qUrlntity of wrttl'r transmittcd through the 
syst,'m of plant-; is imllli"lbr'. From the leaves of a 

wcll-Irorldcrl acre of land, not Ir'ss than thrce hundred 
thousrtnd gallons pass otT in the form of invisible vapour 
during thc [.Jur months intefl'cning May and October; 
rtncl at the I"w('st computrttion, an acre of wheat, just 
before /lowering, daily l·xhaks five tons of water. \Ve 
thus sec hi 1\\- ,'asily disease in vegetables may be engen. 
dCH,rI, I,-Ir"n ,'v:tporation from their leaves is suppn':';sed 

1,1' allY .'xt<'rnal cause. '" e hal"', indeed, but too abun. 
dnnt exalilples of the baneful en;"cts of suppressed evap_ 
oratirrll in tit .. potato disease, rust lin wllcat, milJcw, and 
SUnblJrll.-(S,'e Diseases ofY"g(>tables, .\rt. 172, &e.)­
The small mouths or purl's tltrouC!;1t II'hich cvaporation of 
mrristure take,s placl', are genrrrally fount! in all parts of 

heet! tllY pla.Jlh, excl'pt the roots. \ r Ilcn scen through a 
III it, rrrSl''' p .. , t Iwy 1'1" 'Sl 'nt the a !,pearance of small slits, 

cOllllllunicating with thc vl'sse]s of the bark or rind. Their 
/lulJJber on the lenvrs of SIIIlI(, splTics of v('getablcs is very 

great. 011 one square inch of the leaf ~f the commo;l 
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dUH' pink there are no II'" than ~\~.~,()(J on the upper 

ar"l ull.],'r surfacr·s; nn the ul,,!,.r "11'1'."'1' of Ihe vinc 

Ir'af I:U;()3, and "" tlte 1I11lkr ~iJc of tl", common 
lilac 11",1'(' aI',· ](;11.1)1111 tl) the ~'luarr- illl'l!. \\'hr-n W'UIl" 

~ .::-

II""" ;H" Irall-I,]:1I1II"I, it i" ad"j·"I,]" t" dilllinish thf> 

('I'al'"ratillg surface of 11If' lea\,(',. by (,lIl1i", .. off "'Ille uf 

the branchf's, olher\\'i,,' IIII' 11"'1' will slIll:r 1'1'''111 the tCIll. 

p'I!'ary 10'" of a porli"11 of ih 1',,,,1>, d,,'lr"~'1 rl during thf> 

operalion of trawI,]"lllin;,;. In such (':IS"', a suflicient 

fjuallli!y of \\'all'r canll,<I ue dl'all II up 1'1'''"1 tl", panh by 

tllc diminis'hcd roots, II) "III'I,ly the cum,llIlIlJli'ill of a lar~e 

('1'''1' ,ralillg slIrl'I(:I' of' kaf. 

'I'!, '\'e now arrive at anolher principle in .\;,;ricullll. 

fal CIII'lilislr:', IJI'idl y' l'IlUIlt'iatlll as f:,llows:-
nEFORE AX\, SOLID C,\)/ EClTER (ClTO THf: ,,'n:,(I'OSITlnCl 

OF VEGET.',fILI:,', IT ;I!l'ST IlE 1:'( .1 S'nTE OF '''1.1' rill:> 1:'( 

W,ITI:H. 

It is cnntrary to tho !'i'sults of careful ,,1,"'J'\'ali'Jn to 

supposo that II", r,,,)Js of v"gdal)I,'s ]'I "'I,il'l', wilhout any 

discrimination, ",llall'\'I'r solids lliay I", I'rl""'III'.] t" them 

in a slalo of solution in ",all'l'. Tlll'y S('t'llI, indeed, 10 

1''''''''",;; a limik" 1")\11'1' of sclvcling tlt"", which aro espe. 

cially adapted to aff,Jl'l1 them nutriment; alcllOugh it does 

JI"I apl"'ar ti,al 1111')' call (':\I'rei,,,1' any l'''lIlr,,1 un'r the 
quantity of proP"l' Ii,,,'] which enters at II",ir 1"1"\". They 

lllay. Ih(,!'I,fi,,"', like! animals, be tlc-,lr"!,I'" or injuretl I,y 

an 1)\'I'r abulI,]allt'I', II Ilich til".\' al'l' ine''1",blo of "igest­

ing or excreting with suflloicnt rupidily. .\ healthy cuI. 

li\,a!I" pluut mllst hili'" 1Il'C'I'ss to a j'rt'J",r/!I.1.JII/«lIcrd 

tiupply of orgalliL' und inor~anic 1;)(J11. If t')1) large u quan. 

tity "I'llii' first kintl is 1'1'1''''11\(,11 to it, its 1,,:\1'('" nnrl stalks 

will 1)(' unus1lally I"rg" unt! .grnss; ),111 n" SI'(''] will I,~ 



formed. Jr"rL;~lili(' food i.-; wonting, the' plant wiIl ornn" 
;Ii. celdy matllrit)T. and form seed; but its stalk and leaves 

(especially of 1111' narrow IE'ayC'J plrlnr-) will be stunted 

and silriv(,lkd, ", here 11,(, SllI'I']Y of mineral or inor­

;,:anic 1;,,-,,1 is \'I"r~' ,:dicl'nt. 11 ... ],;l\',·s of -:::raill.proclucing 

pl:1I:lc: 111:1:' hl' \H,11 ""'., :"1': ,:, !,ul i1ccir seed will be CCI'''' 

parati I'd .. \·,'orllt1,"'~' 

'fITr: Sna~-

·l;j, '( j", unifurm cOllstilllli'll or tLe atmosphere differs 
widely f,',)m tl .. , I;c[,'r'-',c;"nco:ls m;"ture we },]C'ct ,,'jth in 

soils, \Ihich are as lari"u,lye.:'}"l",undt'd as the rocks 
UpOll wllich tLC'y rep"'''', '1'::1' c,11 11lC'lltS forming common 

air are few in numher. and o'ill:plc ill character. The 

substances we find ill soils arc frCfJlI1 lilly numerous, and 
(If ten comple:, in tlwir constitution. All soil., spring orig­
inally from the disintcgr:ltinn amI deCf'lllj"-,silioll of solid 
rocks; the <1gl'nts 111' ·,t <1eti \'(~ in (fic cting these changes 
arc ""at(']'. 'l"'l1lpcrl1tur,', c.lrue>uic .\ei<i, Oxy~cn, and 
y e~'dalJlcs thClll"E,h,,,. 

44. Yariolls ],udic~ are founel in :>oils which do not 

enter into the compo~ition of Yf'gclauks. In <111 elemen. 

tary "iew of ,\gl'icultural CI1(,111~': ry. we do not require to 

enllllll'rate their properties, without their presence C'iTccts 
sueh u clll1ng',' in the relntions of th8 soH to temperature 

nnd moisturl'. as scri<lIl,,]Y to aiIl'ct the growth of \'cgeta. 

Illes. It will he suffieif'nt for our pl'I'sl'nt purpose if we 

consider the relation to Y"grtable life of certain ingredients 



\rl.icil necessarily ('nter into their cotlll'r-sition, an,] invari. 
ably form part of fertile soils. 

c\:,. The t.ransllli",i"ll of wAter, containing minroral 
ingredients in solution, through the lw,ls and stems of 
y, g,t:")I"" and its 1'"rtidl "'(,:11'(' ,It tIll,' j,.df, in its pure 
and gaseous stal 0 , fumi,;!l us ,· .. i,h the remarkalde ,,,.-,,1,· in 
which di,sf)ly( d s"I,,],, <fro ('()ltH'yrd illto their inler;,,,·, and 
lll'I<k- to ;1",:i,'1 it! the j"rlila';"1l uf their diffl'rent (,r'fans. 
TltI'·" 5()lids an' tell it! 1l1l11Ji, ~', all,] arc Il:llIIl'd, l~pCC­
ti\'(,I)" 

I. :---:r;LPIIUR; ~!. rrr()Spnni~T:=-~ ~ :-.:. P! JTA:-)TI: ..t. ~(lrIA; 

5. LL'.l::; 6. :\L,':XI:CJA; •. Ino:'<; ~. FLlST; G. CIlLO­

I(I,';E; (a fia,,) 10. IODI.'n:. 
"'ater 1''''''''' ,.:; the pr"1'0rly of di"'"l\'in.~ small (!uantitie9 
of these 1""li,'''; all, \Vilh ti", (';(e('I'ti'''l of ["dine, ar'" re­
quired I,y lanel plant" an,] thr'y ('onstilllt" WIHlt is krlllC"! 
tl,,' ';\,1,,' II hen Y"f,;"tal,l,' ,l\ilSta,I('(" arC' IJul"l1l'd it! the, 
('1"(( air; tl"'yare aho, 1"1'((1''], the 1:\01:( ;,\;\[t' cleo 
Illt'llts (d' Vt',!.!'('1:t1dt':-':. (art. ::.-,.) 

1(;. The qll"lIlity of ",h fiJUnrl in Culli"alc,d ,'e;.:"'taLle8 
varies J"t'1I1:ukaLly lI'ith the 11ature o/' the ,,,il. and tho 
~p('(';":< 1111<1,,)' cxamination. It is eyi,lent that ('\I'ry fertile 
s"jJ contains tile l'''lhtitllcnts,of ash in ahunuanee, abo in 
Sitch II Sllllc, that enollgh Cll' the 11':1111, of the growing 
crop ARE SOLUBLE IS W.ITEn, ill o)'eler that they l)l:lY be 
COIll'I'),"'[ into th,' interior of the H',:.:c'table. 

'1'111' 1I':!I,'r.' of ri,'"r,'. '[Hin:.:" anu \\'ells al\\'ays C(<l11<Iin 
a '((1:111 ']ll:ltJtit.I' of ":rrious ",Ii,], in a state "f ,,,Iutian. 
I:y 1I'",hin,!!; a soil repeatedly with pun' rain water, we 
lind that each time of lI'a"hi'I,:': the quantity of SfJlnc' of the 
Sllbt:IIICC'S (li.s",!I·eJ is ,linli11i,hl''], lIntil, at length, n()o 

[,fJrti, ,It i~ t"I"'1I lip. 



!'" 'Ii", London Board of IIcallh (':\:al,'lI' iii'Ll diller. 

1)l1t spr'f'i 111('1 IS of \\':LlI'r, (""m rlitTl'I'!'nt parts of England, 

of which examinations tl,(' ~Jl\oll"ing are the results:-

1. \i'ells and sl'ril',~s, ('!: 1 sj,,'ci,llcns,) aH'!',lge number 

of graius of lime p'~'r g,dloll :';.). ;,G. 

2. Itil,'r" all,] IJr""Ls, (111 sP"CiI;1C'llS,) aYCnlgellumber 

of grains of lilll!' I",r g,111'!11 1'3.11). 
3, Land and surCcll'c-,]r;tin:lgC', (H) >T"'cimcns,) average 

nUI111wr of gr;lins of li'lll' 1"'1' gall"n ·1.91. 
It is evident that a Jar,;,] ~ul'l'ly of solldJ1e su1"'i:lI1ces 

Cllnllot exist in orrlin:lry ~"i1.: C'xpns,:"l to rain, SIlOII', and 

del\'. En·r), liltl,' slrL'Jnl is IJC'arillg its 10ClII of clissoh'ed 

ill:dl'rial~ 11_1 that gl'('at ~t'-)(Cjl'-IU<I' lltllJ d('l)ll~:it, 1)',\', the. ~2a. 

The continual action of rains II'a,l,iI1; out the soluble 

portions, and eithl'r Cfllll'Cyi,\C; tlir'1I1 all,lg'f'1:,C'\' all'ay, or 

lratlsp"rtill,~ th(,111 into th .. subs",il IJ,'lo\\', coupled with re­

pcated C'rul'l,ill,~, "ithout thle rcturn of 11111' particle in the 

iorm of mallur", must, in tJ,,:, lUllS run of YC'llrs, render 

tbe 111I)st fertile soil Ik~tiillte of ~ul\Jblo mineral sub~tan. 

CPS, !llltl efillsl"luC'lItly unfruitful. The quantity yearly 

abstracted by these means may 1.1" perfectly insignificant, 

wben enllll"lred Ilith the ahllllll'lIl1 storc remaillin6 be'hind: 

that small '1llalltity, nC'Ycrtlll,L,ss, is of vit:}l importmlce; 

for, althougb tlJl'rc m"y be thousands of tons of sulphur, 

potash, soda, 0«' .. present in tIle soil, yet, IF ,,0 PORTIO" B~ 

SflLURLE 1:-1 "-.~TER, the sl,il, \Iith n,fl'fence to immediate 

agricultural purl''-'SI'S, is aLsl,lulr'ly barrclI. 

4~. The anGlysi~ of a good cr,)1' of \\' heat, or any othel' 

cultivated Y('gl'ta]'],., will exlJibit the 'Illan!il\' of solid 

in!!redients ab.;(raelc(l from the soil d u rinO' its ;rowth and '-' ;:, b , 

con\'ey(,d (tway in the ,IraI\' and grain, or in tho rO(lIS, 

A crop of twenty-five huslll'j., of wheat (0 the acre 



contains about ~II:I Il". of ~,,1id lllilleral ingredients; an 

a\'PJ'a<'~;~ CJ'lll' of el')\"I'1' frolll -!.-/) to :~'ll) I1J.--;.; and one (If 

potatues, ilicludilJ~ l",ll! roots and tl'l", upwanls of 400 lbs. 

of solid mineral ingredients. 

4lJ. TII",e" qU:llllili,:s appear tu [,,' ':ll~UIJ, but when we 

consider that in lI!:lll)' 1',11'1 i (,f t!Jis hu\illl'" little return 

is made in the furm of ""IIJUre, that crop after cr,,1' of the 

S:\IIl" kind of v:'g,'lable is "ft"11 gl'lIl1'/l 1;,1' years together, 

amI that raius arc e')lltillually \\ ;jsllillg (lui, alld ,tl'(,~lIn~ 

and riw'nl IJI':Hing' to til<' "':I, tllf' 8ullll'](, illgre,li"·II!.' of tIle 

s·,il: when \I'e ao.;;oci:l['· tllL's~ cOllsirl'I':llillIlS lI'ilh the eir­

Clltll,!:IIIC"', that it n'lllliJ'I':-; 11l:L11:' c 

111"lll1)" alld )'r{'ll YI'ilrs, 

for telllper:lture, 1I1"i,tlll'I', and ail' to 1"'11,1,,1' BolllGI" in 

lV:lt"r a s:,i/li"i"llt qll:llitity of c'aeh particuhr kiml lit 
jllgl'(dil'llt n~llllil'cJ by gl'uwing cJ'(JP-:;, we l':11111ut be 

surprised that CUl11phtillh are 1I~,"I,' uf dimiui"hillg seal"s 

of produce. 

I\fr:-1Er..1 L, OR TSllRGA:'>JC FOOD OF \- EGETABLES. 

50. S[JLPHUR .-Cn\;lin OI'~~llIlS Ill' part~ of plants require 

for their formatillll a slIl,,11 llmount flf sulphur. It is of no 

ilI1Jl()rlallt'l' to kIH)\\', at 1Jt'1'.-';l'llt, the llall1C illHI,li~I),)·...;iljon 

of those organs; the iJlll'l' fact that the PI"'S('IICe (Ii' sulphur 

is absolutely 1WC"",,,r),, will determine tbe "~rit'ultllri"t in 

ill\·p~tig"ting the sul'j,'d. 
In JO,OOO Ibs. of the n,1i uf "'h,,,, there \\'C'}'e found 1:2 Ibs. sulphur. 

do. do. Straw, 40 " 

do. Oal (;r;,ill, ~Il " 
do. dLl. Straw, 90 " 

do. Hay, l:'l " 
do. \""kh, I,ll " 

do. r'rt°, 171 " 



-iti 

These nUllll)('r-; \'ary with the nnture (d the .';cd; 
they servo, hIlWC"'-'I', to sh,,\V the UncI of plants which 

require much sulphur, to which may be aclJcJ hops, aspar. 

flgll~, sllgar (';(ill', til" grnpl', 1,1;:,:·1; and \\ I,it!' mll~tftnl, tur. 

lli!,", tJ!J.L<':cu, ,\:c~ \\-h'~at, 1),11']'-:-, ry", "Il,1 III li'lIl corn 

reqllire e'JI'lp:lr"li'.·(·ly )il:lu SlIljll ;r. 

:-,1. Tho t1l0~t ('IIIIIIIIJIl an,1 wi.I,-,ly,extC'ncled source of 

I'lIlj,]lllr ill .~,)ils is doulJlles" C:YI"UIJI, <11' ~I'If'lwte of Lime. 

(;-'-:lIll'illlric Acill or Oil of Yitridl, ('(,mIJin,·,j with Lime.) 

A harrel of I/i/II/I/'I/',[ (::.1',1.;111, w, ig 1,;,,6' .y,:: II.:,., can. 

taill~ ;;:i Ibs. "I' Sulphur, 'j.; I)". of Lim', !~ 11,.<. o['\\-elkr, 

IIml Si II". rd' Ih \-··"·Il. ~i. barn·1 of Iii/riled (;\'f'"um, of tile 
'~. . 

samo woight, allll ii']'lbt (,("II,lition in which it is llsed for 

funning purpos('s, contains ·17 lbs. 211Ir,hur, s;, lbs. Lime, 

anti 70 Ibs. (h:--gl'll; the water \1 hieh eXlq~ in it, in its 

natural state, IJl'ill~ dril'en off by heat. The only a,]\'an. 

lfll!;I'~ to ba derin'd 1'1'''111 burning (;YPSlJl1l are t" be found 

in the tlimunition of space I'cl;lIirld for pllcking it, when 
nf>out to be COII\'I':""I to a Ili.,tnllce, and the gn'nter CloC 

with wbich it can bc slIl'mitted (,' Ih:· grinding process. 

It is'ach'isablc to 1I,1\'O (;\-;1<11111 in the C)l'm of a powder, 

sinl'l' in that ~tatl' it can be JI'Ol'e l!!,iforml,l'distributed 

over the cmf·s, but its value as a manure is not increased' 

by the opel'[1ti nll of burlling. 

S':!.. U:'PSUI11 is sli:c:htly s"luLl" in lI'ater; one pound 

of GY]'SlII" reCjllirillg lGIl ll)s. of "-ater for its solution. 

Its effects, ",hell spread upon the land, are greatly inereas­

~d by mixillg ",itb it an (''['tal quantity of eOlllmon salt, 

before s(,\I-ing. TIl<' quantity of Sulphur anl1unlly taken 

from the soil ill ('llllllLb is enonnOllS. A y,·ry insignifieant 

portion ever finds its wny back t" thc soil, nn account of 

its being bouncl up in those materials which rarely swell 



the lllG!1Ure !t,~.:'l" Til" uscrul sukt(lllcf' is 1:,Ulld i,l C'~'"­
sider;ti,I,· quantities in the m" ,I of Sll" I', in the hair and 
skin of anim,d.' gencrally, and it is aLn in\':tri"IJly III' t 
with in min,.. 

!j:J. III 11".1! , ColliadJ. eXII.,rl,_ d :;J:::liO.C,)') uusll! l-; ,)r 
whcat, "~Ilich I'r"bal):y crJII~"ill(,j uf sulp:!lIr 110 less tl'a'l 
~::;·~.O();) li):-;.; in tile S~UllC yeaI' s!}" j',lise,! :~/;;:;a,';:}G II)s. 

of my,l, ,,~hi'~'II, wiIiI the w[lsted uril<r·, ,\:c, ("oI1t"i,ICri at 
least an ('IJ!lal :tlll'JUllt, Idakillg a :--,l!!,1 trJl t1 01' ll;tlr' ,I lllil. 

lion plJtlll·ls rd' Sull.JlUl' al)s1r,lctC'd fi" 1,....1 :l4' >';Dil, Wit:1011t 

thf~ pu:~",il,jlity fir 111l!' p:tr~i(',lc h'i!I.'; rctul'll".j tu it 1'1'0111 

tb{)~L' S()UrCl'S, ill the i:Jrtn :-)1 1I1;tllU;'r'. 

f11. PJlI':-:I'll'\]~lJS -l'Ij!J'-lJll\)rlJ,~ is C)und III tJI(' s(,C'ds of 

mc/ill \'('.<.;l'lal,ks, cSl'cci,dly tl",;o Clllli\·al,·,1 frll' (""I. j\ 

very Jar"," quantity is annll~lly t''),PIl from die .';"il. In 
1 ~ 17 -'-:, Canada. l'~~p Inc.l ill t:II" gr;lin rd' \dI2:-\t IJut L ~.,:i 
than 7:::1,.',U;J 111,-';. 

\'11"':1 PI""<l'iIol'lls is 1'1I1'Il,'<I in Illr' ~ir. it (,I"i[.; ~ \','ry 
cnpi()lIs \'ldUtill' of \~Jlitl' Slll:d((', ,','I::('1i C()I1~;.,ts uC Phos­
p!Hlrll-; (',)Illbilll'd Wilh ()\"",(;(·I1. 'rjjl'" ilitc SII1I)!~(' lllay 

be cnll""i<-<I awl dis . .;"h·,·d ill \\",,1('1'. It ll~s a sour t~,;tr', 
j, tlI,'r,·I,Il·" an [I( id, an,l is il'lIl1.·d 1'1,,)s[,hn,.je .\oid. 
N'I\\', whcll Lillli', PIll.I·;!), Sdlia, ~r.l,~lll'sia, II'IIII, I...\:.c., 

COillf' ill ",,"tad \\itiI PI""I,iI'Il'il' j\l·i,J, It Hni"'1 takes 
l'i:tc'" and a number ,,!, 11<'\\' budies arc I~'l'lll,·d, \\·hi,·h all 
~~I) by the gl'll(lr:tl dl'si,!.!llalillll III' PII()~l'llatr's; thll~, a. 

('''Illl''llilld of Phosl'h"ric Al'i.1 and Lilli,', i.-; c,dkd Phos­
phat" of Lilllr'; of 1'11''''1''''''';'; .\cid al1Li Iron, I'/""I,j,ak 
of Ir"n, c\:c. 

f,.-,. I'h"sl'hol'ic A.cid is al\\"ys 1;"111,1 ill \'C'ry lllillll:" 
quantiti,'s in prillliti\'c roc 1;." whell ""lI",l,t fr)l'. It., .dl'lec­
tillil is (rl"llll'lllly a IlIatll'r "I SUllle dil1iculty; it (')..i~l~ ill 



all soils, OflOIl, howe'yel', ill II ~;t~l(e of c()lllLillation with 

other bodios, fonnin;; C(JIIlI'OUlltb which are \"('ry insoluble 

in water; it is also aile of' those sllhstanees which, like 

~;ulphul', do not, under ol',lillary cireUlll.tances, find their 

Wa\' t" the 1I11llurc hellp, PiJ""i,j,'Jrus is j;'und in many 

llilr'h of the [lJji':I~tl (relllle', ("I,e'lid!y in the bone's, Eng, 

land imports allllually H'ry hr;.;e quantities of bones, for 

the purposes of 111;1I1IJ1',:', Tile ]JOI1C'S arc either crL1~hecl, 

or J:sso!\'L'] in SU]l'!JIlric .'lei,l, and applied to the soil, 

chi, 11\' in ol'll.:r t .. 1"',,[01'1.' a ~i.l,';! ['<Inion of the P:''''-'i']IO, 

rus ~I'hich durin'" c('ntl1l'ics of CUllil'llti"Il, has been , , ,-... 

w,,~il'."] alra), I,y raills, 01' "l,.,trade,] IJY cr"],.,, 

56, S, Ell' bac:k as 1'"27, EIl!-2:la1111 ilnported 4.0,000 
tons ofinlH's.lta\illg a \,due of 600,000 dollars; in ten 

years t!IC' \"all11.' uf till.' illlp"rl,''] bOIH's inererrsed to 
$1:';73,000, rrncl since that period (IS::i) a still greater 
illCI'I.'<ISL' has takc'll I'lac, , ill (Ii" (1';,,],,; so much so, that 

many lar",.. vessels are now cillplilyell. ill conveying from 
South and North .. \.Ill('riea, and froll1 \'ari"us parts of 
EIll'''lw. the h,Il,'., of animals, to fertilize the fields of 
England. The arL'ra~e [ulilual valu,: of the bones used 

in that country as manure is now estimated at upwards 
of four millions of dollars. 

57. No grain cr,,!'s (';111 succeed in a soil destitute of a 

supply of Soluble Phosphates; anel one pound of bones 

contrrins as much Pi""phorus as is required by one hun. 

dred pounds of wJ.crrt. j\ t the lowest calculation, enoug h 
phosphorus was exported from (',lllada, in the year 

18,11-1'<, to build up the bony frame. work or skeleto;1, of 

sixty thousllllll full grown men. E\'"I':; good cow, in one 

yoar, abstracts from the soil as mueh Phosphorus as is 

contained ill 80 to 100 IlJs. of bones, much of \\lii(;h enters 



into th" '-":I1I,,,,jl j"ll of' Illilk, 'lIl,l the reiliailll\,'r is g"lle'­

rally I'I,t in the urinf', e,rt. 1111.) Pure Ph"'ltll:tt(' of 

Lillle (the sul,stallce wllieh gin', strength to the I",w's) 
is f(lUnll in many rCll't, of C,III'l,la, ill certain rocl,s. The 

tilw. may not 1,,_, Lll' ui.,tallt \\'!tCll it \l'ill ue profital);c to 

c"II'-ct and griucI it, CJr '\'_'Jicultural Purl"'''·s. 

G", ]'01.,·" SliP\' A:\D :\LU;SESIA,-Th,?se substances 

exist in variaule quantilies ill all cu]lil':tkd ar"j'o;, 

etublC':-;I appr'ar to Ih)~-;I'-:-; a liulit, d PI)WI'l" of nlakiLl;:; in­

discrilllil]:Il,' U",.' "I' th"lll, ""1' '"i,dly of ['"Ia.sh ancI ;;;,,J,I, 

when a Slll'ldy of til'; Lt.II"r "11".1;11,,-,, call bo ol)taillt'd, 

(s('o art. IOU.) This is lIut til" ca,'_' l\i:11 :-lulj,hur all,1 

PIJo-;phorus; Ill) ~I,('d IHI1' IUI/rain,'/') .iuice <..::lll IJI,' f;)fllWd 

\l'it:I"llt tll'li"i:,' 'In:tlllili,'; "I' ('ach, A k\\' cxal1ll'lc~ \l'il! 

servo to illustrate the I',:ry l'ari,ti,I" 'iltollllili"s in which 

p(Jtash, ;;; "\.1, awl ~I.'.~'I' .. ia arc> illtrudul"_',j into "heat. 
In six allaly.,,·, (Jf wh",lt, llLldc I, ... · cl'klJl'akd clwllli,!.s, 

there \\'l'!'I' foulld ill 11;1I lI)s. of the _\ .11, in 

No. 1. 'In Ibs. j'IILl.h. :\' " 4. 211 lbs. 1\ Ita-Ii, 

61 do, \b'~ II, ",I, 9~ d!), l\[;Ie,:ll,'sia, 
duo S"da. 1,-'1 do. ~'IILt. 

No. :2. :10 do. 1'"1,, ,II. Z'\I). 5. ~ I do. I\lta . ...;JI, 
lliJ ,I,>. ~1:1'.l.,II(· . ...;i,l, 1:J~ do. ~r;I~·IIl':-;iJ, 

() do, S,lda. 111,', do. :--:,Jlla. 

No.3. 3:':: uo. Pot a,", l\O, 6. r; .I,), Pllta .... !I. 

l:l ~ d(). lLi'.!IJI· ..... ia, 1:3 do. ~1;1,!..!;lll'~t:l, 

0 uo. :-),)(Ia. ~'3 do. S"da. 

5g. p..,.,] Clowr, P"latr",s, .d ("r~eially Potato In"" 
r",,'lroni", ~r"w~,'l ,,'urtzel, alld P":!,,, ill 11 word, most 

greC'1I crops, n"lllire much I"J~,,,II or Soda, and :'IIagllC'sia, 



A cnllljl:ti'.IIl\'l'ly ~::II;tll quantity of these suustnnces will 
satisfy grain-prod ucing crops. 

An acre of el'IY"1' abstracts [;-,)111. .•.•.•...• 90-10011J s. 

do. of B('elroot or :lIang-el \'\ -urtz'l.. 8, )-1 00 do. 

d". of Pl'tatu (Ujl-, ......................... l:}:.)-ljO do. 

dn. of Urain and Straw "f nrk,a!.. .. :.:',)-;)'1 do. 

The lar;";I' quantity of POtGS:l, or (If Pol ash anu Soda, in 

I'IItnt" (I~jl", c Illtral::ds the il1lpressiull frclj;l,·ntly found to 

pr('\"ail, that tlley GI'C or jittle l1.'I' as 111'lllUre. 

GO. LDIE,-.\ wry imp(,rLwt cOllstituent of all 'h';;ct­

nbles culli \";1.1>:,: {: II' thc j~",tl Gml use of lllGn, and, if [i')S­

sible, an equ::t!ly illlil.,rt:mt agent in (11'_' han,]s of the Ag. 
ricultnri"t, for ameliorating the condition of 111111)' kinds of 

soil. Its c[]:'l'h, as il linnUrt', will IJc Cllilsillereu under 

that Ilia,]; it is sullicil'llt j~'r "llr present purpose to 

oecome aelJuainted \\'ith ti,l"~,' kinds oC H'g-c'(ables which 

particularly n'q,uirc lilll'_' (;)1' the due [urllLlli')11 of their 
va rious (Jrg~ll~. 

An ncre of C'l. ,\1'1' al,'1 l'[1els C ... >ill 70-00 los. of Limc; 
du. of nay, dr). tin. :W-,-l{) do. rio. 

clo. of 'Vheat ;c~ll'.I\\' dll, 1,-,-'20 d'l. do. 

do. of Oat :'-ill'll\\' <I,). 10-IS <I". do. 

Yarious \'l'.~l'tlll)lcs P"C'SCSS the 1")\\"('1' of assimilating more 

,li;m an a\,'r'l,~I' qUillltily of Lill]I', if 1'1'1':;I'n('<'] to them in 

a proper form. Its elfl'cts upon the straw ofgrain-produc­

ing Cl'lll'~ arc \'t'ry ]'c'lllarkaole, as \rill oc "holl'n in the 
sequel. 

(il. Parmers ,HI' ,1("lllaillteLl with Li111" ill three ']iITL'I"­

ent stat('8,-1.-I, in the 1~">J'111 of e''1111111111 Limestonr, which 

(,'''Isisi.s of Lime al1t1l'lll~I" Acid: 1-111,8. ofCarllonie 

l\."i'] and ;-,G Ills. of pure Lim:', forming 100 Ills. of com. 
mon Lillll",(IIllL'. \Vhcn ourned in u kiln, Limestone 
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parts with its Carbonic .Acid, and then constitutes, 2nd. 

quick or caustic limc; 3Id, in the form of slacke.d lime. 
When 9 lbs. of watcr are thrown upon 281bs. of caustic 
lime, the lime swelb, (:1<)1\'1'8 ;;1'('''' Il<'at, aud entering 
into combination with t!,,·, I\':,I,'!', pJ'II:luc('s :;, II". of 

slackedli,n,!. Lime is !,'CIH'i'''!]V fuund in II;:· soil in the 
state of Car:, >I",L" of L; .. ,,,,: I:.,,: i:, to ""::, comuiucd 
Wilh C:lrbonic A,~j,]. I:, rrc<.;nt:':C i.-; il)r]i('aktl by 
pfli'lYf,<"Cf j~U~ Y'oren a~-·tJ(,J1b ;,("Id is r( l:rcd (,,,,'}' it. In 
the burned, or caustic ~(at(', it p'l.··.'" ,:; \"(']".1' powerful 
properties, ca1]sin~ tlll' 1"'1,i,1 dC"Ul.'i,,;sition of Ycg(">table 
and animal suustaIlCE's. 

(j~. FLI;-.;r.-1_1 t11erll,y (,'l"llIi:-;·(;Silica, rnnlrf)SC'~ a large 
proportion of the ash in all grain.producing plants; it~ 

office in vI'get"l,]", is 1,', gil'e strr>ngth t,) til .. ,(' p'1rts lI!til'h 

seem particularl.,· to require atlditi'1nal aiels. The wheat 
plant alfol'rls an admirable illustration of ,'k;!'1fJr'c in form, 
CO!l1iJil1"tl with wonderful s:r"t::~:iI. j\ column 5,G fed 
high and a feet in dial,,,l,'r, Iwarill,:'; a m·ight upon its 
summit equal 10 that of tiJ(' cllumn it:, If, rcpresents a 
multiple of a 11'11<':<1 I'I:llll f<)ur C'd I,igll anr! one.f;'lIl'tl, of 

an inch in diameter. No ""II'c':"'1 of 1l1·,lt-riGl", ort'nlllri. 
vanc" in uindin~ them t(),~·tll 'r, 1',"011111 cn:lblc an Grtili"i,,1 
structure of tI"",· proportions to n'"i .. t the {~)rL'" ('XI'rtCJ 
]JY a gcntk hreezl;. 

fi:L A gf)()d ('l" Ip of \VIlf':lt, fronl onC' nCI'C', i11htl'[lc:.~ in 

the straw alone frnlll l'~:l to 1~)1l Ib". of Fliut; of Oats, 

seed and stm"" from ,10 t,) GO Ills.; !lIangd '\'ltrIZI'I and 

fleets, from 1~ to 18 II", of Flint. 
64. Ino~,-II"I'1l i~ pr,sf'llt in all l:rlilf' soils, !Inri is also 

an invariahle constituent of l'e'~I,t:tLk". It ~r('aily illcreas­
es the tenacity of clave, when fuund in till' c;()il in thc state 

• 



of Llack Oxirle or black rust of Iron, a substance com. 

posed of l )"ygcl1 and Iron; it lJl;JY ue converted into the 
red Oxide or common fll>:t I)), eXj'(Jsure to the Oxygen of 
tllc· air. Red Oxi,je of Iron differ, frol11 the black Oxide, in 

C(,rlt:lilling a largr·r qu~ntity of OXY-':(II. The bhlCk 
(lxi·j,· is s(dlll,],· ill \\:l(.or, and prC'judicial to vegetables; the 

n''] oxide is ,:parin~l Y sol uble, and a harmless or rather 
useflll product. ]1', ,II is found in all the clay soils of Can. 

ada, in the form of the ]'lack :\J agnetic Oxide of I ron: on 
the sh"l'rs of L:,ji"S Ontario, ~imcoe, lIuron, St. Cbil', 
c~,· , it fI(,Curs in Y"ry 1~II'gC quantities, mixed with white 

and red suud : it m" y be scparakd by means of a mug· 
net. 

65. C'HLORI:olE,-This su]',tanee does not exist in a 

simple or pure state; it is alll'rty3 found in combination 
with other bodic·s: C(<IllmOn S:1lt is the grc~t storehouse of 
CIJlorine. S"lt is composed of a nidal Sodium in union 
with Chlorine. "'llIm used as a manure, salt yields Soda 
and Chlorine to y,-·g,·(:1I,lcs. Chlorine exercises a remark. 

able influencl' on the germination of seeds. 

66. IODINE is OIi1y fOund in sea plants, or those growing 

in tllC immediate IIci;ltbourhooJ of suIt ,ruter. 

67. It will Le "h,,(,I'\(,J that different kinds of cultivated 

vegctal)ks requirc for thrir due formation, different quan. 

tities of Flillt, Lime, i\!".:.'llcsiCl, Potash, and Soda. A va· 
riety of CUll I'cllicilt and useful arrangements of vegetables 
can bc framcd on the basis of their rcspective requirements. 

Thus w(' ha \'c as a \'l'I'\' gcneral, and necessarily imperfect 
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method of al'rangemc'nt, the following Flint, Potash, Soua, 
Lilll(" and :'II agnesia plants :-

Flint Plants. 

'Vheat, 
Oats, 
Rye, 
Barley, 

Pota,h nnd Soda Plnnts. Limo and ::IIagnesia Plants. 

Turnips, p,.~~, 

DeN-root, Dl'nns, 

I\L'T,gcl \\TurtzeI, Cluvl'r, 

]lIJi<tn Corn, ToLncco. 
Potatul'::5. 

Hay partaking of the charaeler of the three ,'I." ",'-,-' Li,'1,ig,) 

68. Other, and mol'c exact lll"d,·, of arrangement of 

difli.'l'rnt kinds of v'·.~"'aldl'~, witi! rl'fl'l'C'llCC tn cach other, 
natumlly suggest themselves, WhCll tiJe number under 

cLJII.,id'·ratioll is dimillislwd; these will iJ", introduced 

hercafter, under " [~"tation of Crops." Thc table giw·n 

on the next page is well d,:sL'rving of consicleration, as it 
servcs to exhibit, in an ndl1lirable lllUl1IlC'r, the relative alill 
absoluto quantities of ilJllrgallic /)1' mineral food taken 

fl'Ulll tho soil, hy dilTercnt kinds "f cr, 'l'S. The effect IIf a 
continul·d abstraction of milleral 1:,,"1, wiliJollt any rdurn 

Iwille:' """Ie in the fc)l'm "I' manure, is shown in the presrnl 

conriitiol,l of New England, the older sl·uletl parts of the 

Call1ltlas, -Ye. ,Vc. (,c" art. 7.) 
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69. Thc l":ccn! analy~is of a mil (from the S,'ignory 
of Clmmbly, 1Il L',\\"c'r Canada, by T. S- Hunt, Ecq., 
Chemist and '.11lll'l''']',:,:i,( to tbc Pr'J"illcial C;(",I,,!!ic,d 
Survey,) " exhausted by having yic:lde<l crop~ of ,;heat 

for nluny succc'::)si,'c ycar.-;, witbfJ~t receiving ~ll}y lllanure," 
gave the following results;-

In 100,000 lbs. of thc soil tI!"l'c \\"ere /;)und, of 
LillI>', 317 Ius. 
~~r;l,r.!. J 14' .'-.i;l, 

Potash and :3 ,<I ct, 

Sulphuric Acid, 

Plv"ph"ric AI'id, 
Soluulo Flint, .. 

8"'3 
;;30 

31 
1:2(j 

8u 

" 

" 
\\'e 11t'1'C' discover an alJUI!llalll'I' uf ,dl thc lIl'l'I'S":lI'), 

suld:lIICCS which plants rC(luirC'. TIll' pica "f' .I, lil'il lICY, 

thel'cforC', cannot outain ill tlli" ill,tClllCI'. The 1"'c,clIl 

1"11'1','1111"" "f thc soil is in a great 11I(':\SlIre dill' to till' 

INSOLUIlLE STATE ill which some of tl«lsU bodies c.,i"t at 
pl'l',;ent, /;)1' tho S::lIl1e soil, \I hen sui>jr'd('d (" the actilll! of 
water, gave DIlly IJdllute lrill'(_':::1 ut" tlIn;-;(· :-:'ltll.',tullCC':-'-:, which 
,,,);lIy,is 1'1'''''I,d (" bc 1"'I'sI'lll in sufficicnt 'jllalltity 1;11' all 
thc purposes "I' \'l"!!,;(,,Lles. This vic\\" is clmfirnlcd Ly 
the l'I'lliark of ,\fl'. I hill t , that it sllpl'ol'l<'d nothing but 
" a ;--Ic:tlily gl'n\\ tIl td' a :-.. :iJ(JI't wiry ,~Tll~ . ...:, which js l'c.~ard~ 

f'J as inLiic<ttill' of" all illlpOl'erished soil, alHI klJull II as 

herbe a ('ltCl'lll." This ~I)I'L'imen of soil lI'a" taken Ii'om a 

d"I'I11 of,i,'( inches, Gnd cOlltailled (;1'0 j'CI' I'LIlI. of \'I'ge­

table Illal(I'1'. 

it). "'e IhLIL' hall unller cU1I6icieJ'atiun a suil IIjJiLh ,,[ 
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one Iwriod was eminently fertile, having yielded succes. 
sive crops of wheat for thirty Y(,ars; at present, how. . . 
ever, barren, and yet posscssing in abundance a supply of 
all needful substances for thousands of crops of wheat, or 
any other \,ci;' table which, at the pleasure of the cultiva. 
tor, might be grown upon it. Thr· ai)l)\'c example affords 
a good illustration of the condition of other soils which 
ha H' been subjected to an injudicious course of cropping. 

The following table exhibits the relative quantifies of 
mineral ~u],"tall'-'('s rli~"ui\'E'd out of a rich black mould, 
taken from the Flats of the Gwnd River, by the applica. 
tion of hot IIydrl>l'hloric Aeid :-

100,000 Ibs. of the soil woulll have yic:lded to the acid, 
of-

Lime, 

1\Iagnesia, . 
Potash, .. 
Soda, ... 
Phospboric Acid, 
Sulphuric o\cirl, 
Soluble Flint, 

One hundred pounds of the 
following materials :­

Sand, ..... 
Finer ]\fate rial, . 
\' (,gctable Matter, 
"Vater, ..... . 

6200 
" 3460 
" 160 
" 190 
" 300 
" 90 
" 2:20 
" soil were composed of the 

7:2 Ibs. 

20 " 
6.5 " 
1.5" 

] 00 Ibs. 
If we suppose that an acre of each of the soils advert. 

ed to in alticles 69 and 70, to the depth of 10 inches, 
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I wei:-ihccl In:):) tons, the q'IClntity of aI' ,.ilablc Phosphoric 

Acid, Sulphuric Acid, and SJluble Flint present in them 
woulcl Lc thus r"presented :-

Phosphoric !,ciel, 
Sulphuric Acid, 

SaluLle Flint, 

Ricb 1~lnek ~rnuJd, 

60(1:) lIJ~, 

.. 13)0 Ibs. 

•• 411HI Ibs. 

E,lt.1llcled S,)iJ. 

:2,-,OU I[,s. 
(i,-,:l ILs. 

1600 Ibs. 

It is to be unuerstood that these Iiumbcrs rcl'l'cscnt tl", 
approximate amount of the in:,:-rcdicnts capaLle of being 

nbstJ"actcd by that powerful '''[\'C'llt, hot Hydrochloric 
Acid (Spirit of Salt). 

The (juantity of the n.L'JvC'·mcntion"'] [lcitl~ abstractcu 

by cropping thc now exhausted soil, for thirty y,'ars, with 
Wheat, would be about-

Phosphoric Acid, 510 Ibs. 
Sulphuric Acid, 52 

Flint, 3G12 

The quantity of vc~('taLle malter in both ,oils is the 

same. It will therefore appear el'idcnt that the exhau-;. 

tion or barrenness of tIlE' Lower Canadian ",il is mainly 

produced hy an illsllfticiency of so1nb1c f<1I1I1, and the 

cause of that insufficiency is traced to the abstraction 

(without any rc'turn in the form "f manure) of soluble 

mineral ingredients faster than atmospheric agents could 

prepare a supply for solutiop. in water, from the store 
which still exists in insoluble abuncl[lncc in the soil. 

71. III the parish of St. Domilli'lue, and in the neigh_ 
bourhood of S~. Hyacinthe, (Lowcr Canada.) there in an 

extensive peat bog, ('()I'cring an arca of about 20 square 
miles, and of [l debth varying {rom 3 to 6 feet. When 

the bog is drained, it is burned to the clebth of eight or ten 



inches, and leaves a layer ot rt.:lli~lI ash. "This serves 

as a powerful 111'1I1url', antl the p,at will then yield one or 

two fi,l!' crops of barley or oats; the straw attains an as· 

tonishing si;:' and strength, and the grain is eqnally very 

superi')r. The burned soil produces also fine potatoes and 

turnips; but after two years it is found to be quite exhaus. 

ed, and requires to be again burned to render it productive, 

\\' hen by many repetitions of this process, the peat has 

been bu rned down to within a few inches of the clay, the 

two fire mixed by deep plou~billg, and a rieh mellow soil 
is obtained, \Illich is unsufpassed ft)!" wheat, and yields at 

the same time fine Indian corn, peas, and grass. The 

peat ash cUlltains more than tllO per eent of pllOsphate 01 
Lime or bone earth, more than fifteen per cent of Gypsum, 

More than sixteen !,l'f cent of the rl~h a:'e SOLUELE IN WA.TER, 

and the fest is in such a minutely dil'idcd "talL', that it is 

soan !'I'lIllll'VlI from the surface of th," porous peat, being 
draillCl/ '!!T I,!! the al<:lI"'l'JU'ric Il'a/rTs; hence the rapid 
ueterioration of the feftil\) soil, 'l'hie)1 is attained by burn. 
ing the surface; ,'UCI', hOII'en'l', reclllcTd so ncar the clay, 

as to be mixed with it in plollgl!illg, the ashes fife retained, 
aud ('urich Yery !lludl the clay ~tlbsoil." (Itl'port 011 the 
Ul'uLI,~ic:al SUl'I'e), of Ca!lllda.) 

\'EGETAllLE TlLlTTER U ;:l/JILS. 

,'!, A1I knil", ""its L'lliltaiu a "'trial)l", 'luulHily of veg. 
etaule ,,,',ttc;l', c!"l':I'l'c! from dl'cayed and dt'caying roots 

and 1""l'l'''. Tile Carholl ('''lllailJed in n'~i'taLIl' matter 

slowly eOl11uill-"s with the OXY'ci"n of the air, and forms 
Carbonic Acid, II hieh is ctusorued U\' 11'''((>1', and thus taken 

Ly the roots iuto t1tc·o) "telll uf gIUI\ill3' Yl'C\daLles. It is 



chiefly from this source that they derive their supply of 
Carbonic Acid, before they have thrown out ma.ny lea I'es. 
"EACH NEW LEAF FURNISHES THEl\1 WITH ANOTHER 

nIOUTH AND STO~IACH." 

73. The power which plants possess of absorbing Cur. 
bailie Acid from the atmosphere is PJ'''I'[>!,tilJlJate to the 
surface of the leaves, STRAIGHT A"D ;-';ARROW LEAVED 

PLANTS, those which are"gro\l'n for their s':cd, as Wheat, 
Rye, Oats, Barley, depend more upon the soil foy their 
supply of Carbonic Acid, than the Jerusalem Arti<.:b;kc. 
the Mangel vVurtzel, or the Deet-root, which are grown 
for the sake of their roots_ The great size of the roots. 
stalks, and leaves of the root cmi'~ would lead us to sup­
pose that they contained a much Iurgerquantity of Carbon 
than the grain-prodncing crops: this is not strictly the 
case, and the reason is found to lie in the fact, that roots of 
Turnips, Mangel \Vurtz01, Bl'[,t" ancl PotfltoPS oontaill 
from 700 to 900 p~lfts of watcr ill l\lUll of the fresh roots; 
wherea.s the quantity of watn ill grasse . ., and grain varies 
from l~U to 150 pts, in tll[' thousand_ It is thus that grain 
crops exllUltst the soil of l'egetaLle matt['r, and consequent­
ly of the means of supplying C"rllOllic Acid to sllcceeding 
young plants; they take mol'!; Carbon from the soil than 
they leave behind, in the form of dccuying roots alld 
stubble. 

74. The roots of CI,,\'er, til(> grasses, and the leal'es of 
Turnips, i\Ian~cl \Vurtzel, &c., which arc usually left 
upon the land, contain more Carbon than the whole of the 
crop abstracted froll1 the soil during its growth. A Judici­
ous rotation of crops, one in which the broad.leaved plants 
occupy a prominent place, leaves the land richer in vege­
table matter than l[f'f"r,· the ro.tation hpl'nn. The atm~., 

1 
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phere supplies the Carbon in the form of CarLollic Acid, 

the vegetable, under the influence of Ji~ht, conliJiuE's it 

with tbe (,l,'mcnts of \\"a(l'r, and forms \yoody fibre, of 

which the roots, lc::ves, und ~talk are chiefly composed. 

The ront, b.,ing left in tire ~"il, ~I,,',,\ I;' ,I. 'cay, unJ restore 

to the air or to o:her ~rl)\\'iw, H''2'ctnbles, the Carbonic 

,Acid ori"inallv withdrawll 1,\' th., kan's, \\'e thus ob. 

seryc th~t \VI;cat gI'O\\'ll on 'peuty soih, or soils rich in 

vegotable mutter, has a mnk and luxuriant kaf, \\'hile crops 

grown on s;1I1dy soils, or soils destitute of organic food, 

are often stinted in their gl'CI\\,th, 

Vegetable matter diminishes ye'ry rapidly in the soils 

of Canaua. This is due to tlw high temperature and 

compar;rtin' humidity of the Sllmmer months, "'hereby 

decomposition is promoted, flnd the conversion of the reo 

mains of p];lnfs ulld trees into ('"r]">Jlic .lei,], wuter, &c., 

effectf,d in conS"'lUf'11Cf', En'r." practicuI farmer must 

have remarked hll\\' the c"lour of a newh'.cleared soil 

pales after a few yr-'[ll'S cr"l'l,ill,cc', under the system of hus­

bandry cOlllmonly pursued in tliis country. 

REc"rnc ["i TION. 

10. A Plant consist.~ Css"lltially of l~Jur parts, the sfem, 

the root, tIll' Ic,,\'c~, 2ullLl the sccd. Tlie root may be COli· 

sidered as the downward (':-.;kJJ~iOll of the stem; it consists 

of two parts, the lJl:lill r,),,j, wh,,:,,· uflicL' is to sustain the 

plant in the soil, and tlie rlididl'S, \\llic'll imbibe nourish. 

ment from it. 

11. The Leaves may 1". C'('II~i,lt'red as un npwurd ex· 

pansion 'uf' the stem; their office is to draw nourishment 

frmTI tIlt' atmoSphC'l'I', and nssi"t its tligestiolJ, by exposing 
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the sap to the influence of !IiI', light, and heat; alilO to give 
off gases and Y~lp")UI' of \\'[Iter. 

I~. TII'-' ('xtl'Cllli:i,'s of Ihe wdir:l,'" and the under sur. 

faces of leaves, arc porous. Tile' p'JI'8S of the, leaves 

serve as IW'lllhs, ell' the :t1'''''II'lili',n and cxh"lilli'1I1 of gases 
and water, and as stomaclls for thcir dig,-',Sli'Jll. In some 

plants, the upp',r surf'"e,'" of the kilY"S arc porous, yct 
generally coYer"d \\ il:l a resinous exudation. 

I~J. The, cxlrl'lllitics of thc r"dir:I"" act also as mouths, 

to absorb .';:lS(,S anel solids in a stille of solution in ",ater. 

They SI'I'\'II ill,s" (0 """Cl't" sap amI SUll,sI:IIIC('S II'lli"h are 

not rC'1uir,''] 1,.1' thc plant. Doth r',,',I,s and 1"il\"'S, (',sl,['ci­

ally thc 1.111,,1' 01''';,111>:, e:;crej,sl! a dis,'rilJlill"ting 1'0\\'('1' in 

the 1'1 'C' 'pi i,II I of foorl. 

1,1. All s,,1id ,"1),':1;111('(" must 1)0 in a stal,· of solution in 

"'iltl'r, 11,-'I~J1'e they call ('II!>'r into the s.'.-,I"111 of \"',,,:,'lilIJlcs. 

Th".,' which an' 111'("'';':;\1'.\' I;,,' cultivated "I ants arr nine 

in numior'l' ; thpy an' ~;. P·h. Po. ;:':11. L. l\l. I. F. and Cl. 

Ii). All ~'I·til,' snils Ilili s t Iii" ' a SI'I'!'!Y of th,-se solids 

in a soluulc stat", for the use 01' ~'JII\\'illg \"~l'lal,ll's. Clr­

dillllrv i:U"IJ:llldI'Y, in C'III",l:I, (ends g:'(,'lIl y' to lessen that 

suppl y, and, COIIS(" jll' 'lit I y, to lead (,) dimillishing sc,des of 

produce. 

10. All ~'I'til,.. Siliis 11lllst C'IIntain a sUI'I,I.\, of vegetable 

matl,'r, in order tn fUl'Ilish ('I'ganic 1;",,1, I,) be tah'n up by 

11',11,,1', til rough the 1'1111(,; of plan!."" tlll1s 'l.s,si,lin,"; tile leaves 

in their s('al'('11 I~,I' Ilutrinwnt; their field of operations 

UI'ill,": III'c",,,,,l'ily limited to the atIJ1""l'ilCl'e. 

17. The narrow-leaved grain-producing crops diminish 

thc quantity of organic food in the soil; root croJ"s, and 

broad.lc[tY(',J plllills gcnerally, increase th€' qnantity of 



OJ'gunic fooJ in thr· s(lil, drawing it from thc ;ltllVl~I'!ll'rl', 

uII11 !(,;,,'ill,~ it in the f"rm of decllyin6' roJts nllJ Ivan's, 

1", ,\ II culti\'"t.-" \'I,~"t;jolE's, "!Ic'n tak('11 off the land, 

diminish the supply of solublc inor"anic milll'ral food in 
thl' soil, and \\illl'\'('II!II,dly n'n,J"" it oarren for a time, if 

nothing is retul'lleJ in thc form of manure, 



LECT'CRE III. 

Artifices for Ameliorating the Condition of (he Soil-P!o'lf.-,hing __ 
Drnining- - Evaporation and Flltrnlion-Fallowi!I!:?;-R"tation of 
C'r()p"-Rota~joLl Cour''''':s-The SaJl-:\:--I~( lit anu J k:::'cl'nt til' the 
Sap-Recapitlllation. 

7:). Experi"IH'C' prov,'s I,"Y"I1,1 doubt tbat a contin­

uance of tl"ll method IIf Culli,'ation, '\'hi"h prevails to a 

very larg" C'xtent in C:IIJ:lda and th(' l'nited StatC'5, must 

result in U (.':I'llcral dl'li'I'il)ratioll 111'1111' soil subject to such 

objectionable culturf', (art. 7 and U,) It i" already a, 

lllaltl'r of grl'at l!l()tIH'nt t() prnctic'al fal'flll'rS in Canada, 
to asccrtaill till' exact n"lllr,' and rationale nf' the artifices 

they must ('l11ploy in 01'<1,,1' to 1'I',lur" :111<1 rctlder pcnna­

w'nt the fertility of illlpoverishecl soils, "n,j to prescl'l'p or 

incr(':~~e the natural I'r,,,lucti""Il"'" of ti,,,,,, "hich are 

y,'1 ullililpair,"1. Tllo,,, artificr's are C'olilprehcnueu in 

the "1'1'I':Ili,,", OfPLOl'GJlJ:'''', DRAINl:\G, FALLOIYI:\", Ro­

TATION of C',WPS, allti tho appliC'ation of ~1.\"URES. 

71j, PLIICr:1I1NG,-TIII' bCllclicial ,..11;cl., prllduceu by 

pillughing arC' mainly due to the free ci'-l'IILrlion that 

ol'l'l'atiun gin's til ail' among thc particles of the ,uil, 

whercl,," the dt'CIIIIII"lsition and solubility in water of the 

milll'ral portion is gl'catly filcilitatcd, as well as the (".'11-

versill" of d,'caying ""gL'laIJlo matt,'r illto CarlJOnil' Acid, 

Ammoni:r, anu \Yatvr. ,\ir (that is the oxyg,'n of air) 

is Ilcc,'"ary to the gl'rrllination of seeds; hence the r(':1,'Oll 

why so many different kinds of weeds spring up when the 

soil is first stirred to the depth of six III' ('ight inehrs. the 
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oormant yitality of the seeds lx'ing 10\i"rpd, under its 

powerful influence. Oxygen also, when in a state of 

solution in \\'[Itl'r, is absorbed oy the roots of plants, and 

pnWf'S hilIhl)' (Jlicali(JI1S iu cnabliug tll'_1ll to appropriate 

t;""l; no ab"orptifln "f 0":'';(>11 can t;tke I'];,cc: II Ill!l1 the 

soil, in a <"Illl'"ct ,wei d"nsL' er:,mli,jotJ, impedes the cireu. 

lati(ill or air ar"un,] ih l"lrticle.;. rIoll:,;lling cleanses the 

soil froln II'('P'], ; and n'I),]l'ri,l~' it I11<Jre lJ,:>l'UUS, it permits 

till' Y"1111,'':: aud kllll,'r 1',,,,15 (,j'l,i:.llIh In l)('I1('I1',ltc ill search 

of t;",t!; it al,;" f:l(;ijitatr's tho alJ~(jri,li(jn uf Llin waleI'. 

II, ,\TaIlY clays c011tain a 'IUlllltil)" uf iron in the form, 

of the b];' ck I'll.,: "e i I', ill, a Sill 'sl allC'(' ]lOX i, 'us to \ "gdables ; 

in th,' prl',"'«I'" of air it is C('ll\'crteu into the red rust of 

.iron, a harl1lless f' '["I" lind, (art. G1.) The change in 

the chamctl'r of thc iron.rust d,'stroy" the stillness and 

tl'11;lI'il:' of the cia,"" all,] e()lJl'l':-ts th"tn into comparatively 

loose an,] friabl,' soils. Farillers freqnr'lltly ~kim the sur· 

face of tllC'ir ti"lds with the plou;,;h. It is evident, from the 

rationalo of tlt" operation, tltat the Lin p<'r tile plough pene. 

trates, tho gn'lltc-r belll'fit is likely to result. . 

7,'"" Tile gr,·;:t,·;t surface' of IlIn soil, in ploughing:, 

will bi' c:,;poscd to th,' atmo~phC're if the furrow.slice 

be inclilli·d to tlw inc-! surface of the soil at an angle 

of f.,rty.(jl·" d"~I'I"S, In ord,'r to 1'll~,C't this ,k,'iraLle 

object, a constunt ratio must b,> maintailled between the 

\\'idlh and IIt'plh of tho fUlTolI'.sli(;l'; thus, if the \\'idth 

be 10 incllrs, the depth 111ust be 7 inches, in order that 

the ;1I1glf' ofilll'lilllllillll lll;lY I)" ,1,j d"grecs; if 9 inches 

in oreadth, the depth lll1]st I", 02 inches; if 8 in breadth, 

51 inches in depth; if 7 in ]Jl'(~adt!t, ;) inches in depth; 
&e. &e. • 

79. Thc su]",,,il pJough is 1111]ch user] in Great Britain; 



it son'c'] to break up unci loosen the ('"rlb 10 or I::! inches 

/;,·1,,\\, the lilllit tu \\'hidl the COITIIII)t] IJl'J iJC!;1 I penetrates. 

Subsoil ploughing is oflittlo a\'sil on soils l':,s~c,'oing a re­

tcntil'e botlIJllI, lI'itlll)lIl t],,,r,',lgh draining. 

80. DIlAT\lT:,,;.-The 'xtCIIS~\.· i,ilr,,,Jllcti,)n of a 1"'''I,er 

syslen1 (,f' dl'iljllill,~ c· '1!'~lit!ltC~, tlliqll"slil);I,lIJly, t1l(' great 
IliIJ,krn imp!'o\', Ill' III. ill til'! ,\rt of .\;ricultur,-'. 

It,.., ('n~,c!.':) are d IF', 

1st. '1'" the, gl"''[lly in(,I',·a~(·d IY,!,(lsit.1' "I dr,lin('" s"ils, 

allowin,:; tlk' cil'cu1:.ti"n 01 air a:,]",:,( th,ir particles, with 

'overy chan;,;" of tr'mp"rlllll!", 

~IJ'i. To the Lipid rc,noval of ""l'''rlluI)US and .'ta.~llant 

Wal"I', which, un !l1l,1'-,lill"d s·,i:'", tills the 1"Jrcs or '" Jail 
spaccs bctll'C'cn tlwir sulid I'"rtic:ks, and opposes the intro­

ductiun of air into it..; Jd:1CP. 

:\1',]. T., the altcr"ti"l1 which L,l;c:, place ill the mechan­

il."'] "'-'l!lposition of the s"il. 11'11"1',·1,), it is r,·",lcrcd looso, 

frialJlo, morc "a,il), 11',)1'1;".1, and at an e"rlier period of 

tlw year tL1l1l \\ hell ulll\I·"illl'd. 

4th. To the great c1wngc itpru.Jncos in the temperaturo 

of the soil. 

lith. To tlw :;r,'atly incrcased nrp'Jl'tunily it afTords 

soils of Irriilglllg iil: J • ac~i,"l their chemical powers. 

(arLII:3.) 
HI. l~''l'i'lit cxpr;rilll('nts ],an' satisfactorily estalilisher:!, 

that tile ('\'''i",rati''1l of OHr' P'IlIII.! of slIperllu"us "I' drain­
age watl_'r, tjJ,tt i~. oronc p lund of \\";(101' on-'\' and .:d).-)Ye 

tho 'lUI!lJtily "l,i,:;, [\ soil is C 'jd,Je, or rL·tailJing by its 

power of atlr,ldion or absorption, 10We'I'S the temperature 

of the soil tOil ,L ,.,':r '" If till' onc pOII1;J of wutN pass 

olT hy the dr"i;l';, anclnot l'~ evap<)rGtion, no rc,]ucliull in 
tpmpcrature [,,],es pb,-,-,. 



-,:2, The llleun highc~t t .. mpe,raturc of the air ill "farch 
(the earliest agricultural month in Canada) is 54". The 
warm sun melts the snow and f'n 'Z('11 surface of the soil. 
If thoroughly drained, the water will slowly filter to the 
drains during some h"urs of the day.timp, 'and air, at the 
temperature of from ::'UO to .:'4"', u'i1l fo1101(, the water, 
thawing, be~Jre it is cooled, much fr0zl'll soil. In April, 
the mean highG:,t tempAratu re is 71"', the mean tempera­
ture 4:!O, During muny hours of the day, warm airon 
drained soils will follow the welter, and rapidly impart 
much of its warmth "round and below the young roots of 
plants, thus inducing an early llnd rapid growth in that 
very irnportelnt part of the plant. 

ti3. Experiments have been made in England on the 
temperature of undrained soils; they exhibited the singu­
lar and very important fact, that the temperature of a wet 
soil never rose during many months above 47°, seven 
inches below the surface. The same soil, when drained, 
indicated a temperature, after a thunder.storm, of 66°, at 
7 inches below the surface; and at a depth of two feet 
seven inches, a temperature of 48°. The mean or aver­
age temperature of a drained soil in the neighbourhood 
of Toronto, at the depth of three feet, is about 56° ; during 
the months from :\Iay to UctlJu,-,r, both inclusive, the mean 
temperature at the depth of six feet, of a drained soil, is 
about 53° during the same period of time. 

On undrained soils immense damage is clone to fields 
by surface water washing oft· manure and fine particles 
of the soil, and cotnC'ying these important constituents to 
the water· courses and rivers. A ,"ery large quantity 01 

the rain. fall ese~re:5 over the surface in this country, 
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where the precipit£ltion is comparalil'"jy "i,)kn1. (l'lJ 

properly drained farms, the surplus water alone "",ul,l be 

carried away by tho drains, al"l i'l nc,'ll'ly a ]lLlI'" state, 

except in cas',', of ('xtnu,rdi,lary raill.fall. (see art. '17.) 

Evaporation phys an 'b:t'lllisilill':; Inrt in \'1:111 I\'ill~ the 

surplus water durjll~ the SLlllll1l n l' lil'Jllt)". I:s action 

durill,~ thlJ wint1.'r rn(ll1tll.,", i.~ p'·(>:)·!t·tiol1~ttl·ly ~;lllal1. 

The following results of Dicb'I),;on',s IIlltan I'uin.gllage 

will show tl,e 811111111"1' allIl \\'il1kr (':r'Ch of """l',ratian 

and filtration on one acl'8, n"'ll' L'.llld"ll, England 

lUcan from April to September. inr·lusiL'e. 

Rain In I·'tltr;ililln in !:\"lIrlflntinn n'dl! In 1'1111-1, I~'dll in T.11l>;, 

Inchcg. 111'111'-;. ill J: II' t II~S, 1-"1 t I!~r('d, EI·qll>r.ll,_·II. 

II'G7 o !'O II ,7 Ul II:'! 

j1ft-l1ft from Odobe)' 10 Jlil/"('h, illdllsil'e. 

n~lin in J'I t I r~: I:, III in EI':lfHlration lLll!! in '['.ms, ILl i n in Ton", 
In!"lLi" .. I. 111(·lH'''. In 1111'11"'" Filtr·fI·d. IS', qHlrated. 

1:1:1:' lU :I~ 3 ;jjj ] o.;·~ 3GO 

lYe seC', f\"Om t!t n rll'egoing t;tbl", that during the warm 

BUlll"lI'r 11l')llth'" t!I" cvaporrttion allloulll,d to 110'2 tons, 

and the filtration to !JI tl)IIS only; \\'!t"l·l'il'. rlming the 

cold winter III IIltl,,,. the evapor.Lt;,)ll was :3GII t'lll,S, and 

the filtration 11<> Ipso then III~,'~, 

81. It is oe'''I';"III<ll]y lIl'g.·d I)y practie,t\ farmen that 

thOl"Ollgh draining will not suc('ced in the lJOt and dry 

slimmer season of ('all"'l.<. Tlli,.; is a mistake' : the roots 

of V('g,·tables shUll stagnant \\'<ltf'l' : tlt"y turn aside when 

tlwir Jl's('C'ul would brillg tbem in ('''''Ilact \\ ilh it. They 

will penetrate l"al1)' feet into thl' soil if it be well drained. 

But \\hat is the case' with our C~lI1adian fields? IVhen 

the roots of \\'heat or other \'cg('tahles begin to grow in the 



spring months, thp)' discol'er, al the depth of six _or seven 
inches, a supply of' ~t;l~nanl watn, ldJich cnn tind no es­
cape but Ly cllid-producing' Pl"nporation, (nrt. 160.) The 
roots arc not only clJilkrl, Lut ab.,",ILltel)" prr.'1"Cnkd from 
pCJj(·trnting de(T":'r in s'arcil IIf Jllitriinent; Ib(T canll.:>t 
thrive whcll surroun,](·d I)), drai!l'''~'' water; their growth 
is retardr·r1, and their rallge lilllilrd ; 011 a dr"iIH''] suil they 
strike din·ell:; dOIl'nll"c1I'lL to til,' 1"1'1-1 of t:l(' clraills, and in 
thn,,· depths tli,'y di,<cOI"Ci" a Slll'pl." (,f ltloi,tllre in '·.'c1-:,)11S 

of drllllg'lit, "l'rill.C':in~ lip [1""11 L,,·I"".I' l,y III"aI1S of capilla­
ryattraction, besid,·s that II"hiL'h l'1'i'r:' 1"'-'1" 'us suill'ossc:;-;cs 
the power of al,,,"rlJill.~ fr,'111 tl,,· atlll""l'llI·rc. 

In \\'estcrn Criliada, ~Llbs,)jl draillill,!; draws out the pro­
perties ot' the cb\" soils 111,:cli abollll'l in the cr1ulltry, in a 
manner truly remnrl\aLle; alld Ihe ,HlificC' may L,,' !,r",e­
cuted without tlil' arluprioll of 1\!I.\' jll"'Cr111linlls what,.ver 
against willter frr"u. It is c'l,ril'alr'llt, as f,lr as relates to 
the working of the soil, to an acl,jilion of t!ml' weeks or a 
month to the agriellltllrul scaSOfl j~Jr out-cloor operatiuns. 

The writer had opportunitips of obsening the effect of 
winter frost upon the waler issuiJlC': from the mouths of two 
long subsoil drains during the J:,,,t winter. One of the 
drains in '1111'stiIl1l1l'as c"f1':itrllct,·d in a cby subsoil, situ­
ated in the neighbilllrhuilrI of the ('it,v of Toronto. The 
soil was fil'~t dug out til the dr'ptlt of t1l'0 feet; the opening 
being about 15 ill('llI's in i,r('adth at the top, anel 1':l inches 
at the bottom. The drain \I"as th'-'Il lilaJe by dic:~"ing a 
narrow water course', about 10 inches deep, and from :) to 
4 wide, in the retentive cluy. On the 5houlclers thus form­
ed, rough pine slabs were laid, allll clay finnl,v stamped 
upon them. The remaining open portion was filled with 
the soil. The length of the drain was 11 third of a mile, 



and its depth Yelri,,[ from t,·,'" fed ten incl)('~ to throe f"ct 
six inches, 0\\ ilJ~~ to i,w'ju,d;tics in tbe surface of the soil. 

Drainage watel' (U(·"r1y SAl) i,':ll(',j f!'Om it c"piuu,ly 

throughout tbe \\'inter. Till' ,w.uth was I,·ft quite expos.,d, 

. alld was rOll;;:,]Y forml''] nr tll'O ,i.l" sial),. ,vith the upper 
shol:lluer sluG rc,.:ting upun tlllTll. IfL" t('l\\p('raturc ur the 

,vale-!' wus tested i't'I'll'h'lltl)" ilUd \\'ilel1 a 1:Wl'lll'J,11C'ir'r ex­

posed to the air S:l'lk t·) Zd·), yd it llee,';'r fell belolV (hilt}·. 

foul' dC'ir,','" v.I"," inli'o,ju(:I.,d into 'll,(, \\'al"r is;;uing fl'Ol11 
tho drain, ancl was e'J"lI11 l .,,'y aiJ'Jut tlliny.ei:.!'!l!' The 

(.:.!)(!..,I·d \\ ater in li!l' W,lt('l' ('I :11':-:1', at the 1(11!llth of the 

drai~l, \',':1 ljl:'\~'r frOZI'il wflLill fil"tl,'('llorci,:;]lt('Cll inC'iwsof 

the e""""l,d, '.1"·1I1i:y. AI,'[I'C'i'drain"',,"'lrud,·dof!'Oad 
metal, in a rich \'l·,c;ct.LiJie 111'1,,1'], [,nd luning a depth of til'll 
li.Tt six in::;I\('" awl a Icngt:, "I' t\\ l) Illlndred an<l tin\· yard" 

run durin:; the winter with pr'~c'i,-;' ly ,i'!lilar f(·';lllts. 

8,-,. II l)iil~'r"llt soils I'u.,,~~r'~.;;; tlH' propi·rty of ;(lJ~;()rLjl1g 

)Tloi.-;t!lrc rrlJlI1 the ntlll'),...;l)i)l .... rl' ill llllC'qll:d dt·~:T('('~. Ihll'­
ing a night of i'~ hOllr . .;, and ",hen t11'~' air is lIloist, accord. 
illg to Sehllbl"r, I CJ:lO Ius or a i',~rtcctly ,in', 

Quartzy Sand will gain. 0 ]I". of water. 

CLLicarV(IlL, S, IiI :2 do. 
L"amy S.)il :~ 1 du. 

ClilY Loam ~.-) d). 

Pure A:';li,;ultural Clay 01 .... 1 -, ll'_ 

And pt.'aty s )il~') or 811(:111:1.:-; :[n' rillll[J \'( ,::' t :b:l~ n1:tt~t'!', 

a still lal'!;"r qll""iit\·.·' \V" dis[;"",·r ill ti,:, 1'''''1,,'1'1\ tit" 

rca~(}11 WII.I: put;lU) pLtnl-:, alw'lys ~'PlJl';\r r', trf_.-:']Ied it! dry 
II'l'a,l",r uftl'1' tho earth ila-; I" ('11 stlrl'(·d by tht: I"ll' 1''''11:.1 

about their roots. Til'e soil is thus IIWlie· !lIMe fi"rc'll'; in 

effL'c;( rl mllel, lar~cr.",j'"r'· is exposed j" tIl(' ail' and the 
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moisture it mlly t'lJlltain; the 1Il0i:;tul'e is ub,lQrbed, and 
ministers to thl' growth of the drooping plants. 

86. Some soils pos:;css the power of retaining a larger" 
quantity of water than others. Clay exhibits this property 
in the most eminent degree. It is thus that vegetation on 
clay lands which have lwell well drained, is more luxuri. 
ant and frl"I,,'r in dry wl.';lthcl' than on lighter soils. The 
water retained by the :,oil, i. e., that wlliclt does not pass 
off by the dr;lills, or disappear in the subsoil, is called the 
water rf at/rac:tion. The following table exhibits the 
quantity of water diilerent kinds of :;oil are capable of 
retamlDg, in OpposltlOn to gravity. The specimens are 
supposed to Ul' first dried in an oven, then suspended by II 

string, and water PIJIJl'l''] slowly upon them; thus, from 
106 lbs. of dry soil water will begin to drop, if it be II 

quart?: sand, when it has ausorbed 23 lbs. 

Calcareous sand (lime sand) . . 29 do. 
Loamy Suil 40 do. 
Chalk . . . 45 do. 
Clay Loam 
Pure Clay. 

5D do. 
70 do. 
J almstoll. 

When wuter of attraction slowly disappears during the 

process of evaporation, the soil contracts and occasions 
fissures; this effect is particularly observable on clay 
soils. 

87. It has been ascertainrd by vefTetaLle physiolocrists 
b • 0 

that roots cease to grow as soon as the plant begins to 
form the seed: its energies arc then exelusi\'dv devoted 

to that object. The formation of the seed, ill m;lI1Y kinds 
of cultivated grain.producing cropR, begins ill June, or 
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e:trly in July. A dry SUllimer parches the soil tu the 

depth of fhe or six inches. The limited depth to \\"hich 

the roots have penetrated prcwnts 11,('m from obtaillin~ a 
slUficiency of moisture, the erop consequently sun,,!" 

from drought; a di-;::skr which tl)uk pL":e t" it very large 

extent lust yr'ar (l':I;,O), with rl"pcc1 til clavI'r and Ira}" 

and if tllG dry WL'CltlJer harl continutd a furtni-,;ht Il)lr:~I,'r. 

the labors and Ir"p:'" uf th," farllll'r, in many I",rts of the 
province, would have 1;"1'11 alto~(,ther dcf;'atcrl. ('.),1'1"'1'­
IltiVE;ly littlo darnag" mluld have be'cn rI"I'" on drained 
soils, fur the roots of vcg,'tablc,-;, frJlluwing their I)\ln natu­

ral tendencil'~' \"",tld have been a!,ll' to p,'n l tr"te during 
the early spring months deep inl" till' ~oil, llll,] there find 

a supply of moisture, rem"\'"rI fr(J1ll the rapidly 1'\'''lrr,r"l, 

ing influence of a hot sun and a d,')' atmosphere. 

8'3, Th" great obstacle to thorough draining in Callarla 

is the expense, coupled with the low price of fctrll1ing pro­

duce. \Vithin a convenient distance 1'1<1111 large tl)II'II', 

where a marl,et for wheat, onts, hay, p'~as, turnil'" and man­

ge! wurtz .. l is gC'llI'rally tl) be obtained, this lIi'jl'etion can 

scarcely holJ good. TIJC great illcrl""" ill the u\'crage 
produce, the superiority of the sample, thl' early 1I1aturity 

of the crops, their comparative s'lfct:> from the ctTcet5 of 

drought anel the fly, all snpl'ort the PI'LSUII1I,tion of a 

rapid and profitable return for all out1,,!, of L''' pita!. In 

districts 1'(,111010 from lllarkets, the exp,'llse of thonugh 

draining cOllstitutes an insuperable objeC'lion tIl ils intro­

duction. i\! IIch good can, however, be accomplished by 

clean open furrows 10 or 12 inc:IJes d""p, and so cut that 

th~y may admit of a contilluous fall of water through 

their whole length, '() Ihul no portion mllv remain in any 
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!Jart oC the fUI'full', Au inclination of one flu}t in three 

hundred \"ill iJ<:, quill' sufficient t;} cause an unbroken 
current, if the Cell be (Illile uni ;;,rm. TII~ (fl~'ct of drain. 
~I,'.:'" is tlllI,'; sLIt",l in the rl'i)!)rt of the LIJ/lrlnn (3~neral 
g,~;rrl of lk:rltll: "It h:r,,; b;."etl ,I'c'kl'lll;:l,·rl, I,y "IJ,-;crvatiod, 

th"t if the annu,:] inC'l'ca:;e ,-,I' trt'C'S ,:,n ull,lrainrd land were 

:1 per ccn!., the iller";";I' (," rlr;,illulland \\'ould be 6 per 

1"'1]1.; und on Ian;] I",!ir rlr;;iw''] ;:ul'l irri::;at1d, no lessthnn 

C~ per cent" or [,Jur tillltS the CltfhLlIlt of growth on un· 
drClill(,,j land." 

Stcpl:CllS S:ly~, ill Li, ["),,k of the t;1 1'1 11, "A conYidion 

Las i;C;"ll FJrl'c,J UpOt! tile, L,~,' I,)ng- :ltd cxtcllsive observa. 

tion of tIll' stat" ui' ILl' ~"jl, "", r a grl'~lt portion of the 
kingdo!d, tltat tlte nc"J"ct or drclining b the true cause 
of Illll't of tlte bad J"l'IlIilJ,~ to Le ~C'( n; and that a single 
farm does not cXi"I, ti"l .drl'ad:,· llraillcJ, \\'lJich would not 
DC much iJltll'r 1:,;' draillill,~.·' 

80. "-11<'1'1' the Jalld lies lo\\", \1 ry 0c!leficial results 
will be pro,]uced ['y a druin dug to the d"'p,h of two fL'd, 
with here und tlinl' a ill,1r, tl\ t:", tll'plh of thrce and a-half 
or four feet; tIll' 11Ule'S allll drain being fill, .. d up to within 
one {;Jut from thl.' surf:tl'I', with stones from two I,) five inc III'S 
in diameter, then l'I)\ lred with a sad, trnm:,1ed down, llnd 
fillr:d up \\ith earth. It tll:ly ItCfl' ue rC'lltart,cel, that open 
drains, with an tlC(,,],j'lt];ll LlI:':l'r-grouncl drc:in, require 
more care in cIJIl':tmetion them is Llsuallv dC'\'(,t, d to them. 
TllIlrl)Jl:,J1 draining is an art in itsllt', ,,'nel illlJ,lirs Ull ac. 
quaintance with Ille' clrarllcl,'ri~tics of SI'I<:l,c.:", ,,:,ib, ~lllll 
climate, ue"idl's a praeticnl l:lJU"\ III.:gc of 1C'\"('llill:~. 

ao. A recent writer on drainin,Z, pussl',scd of thirty.six 
years' c:.l'"ti ... n(~', c1(1,""s his 1'LI'I<111;s with the folloll ing 
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caution. "Our parting words ~h,']1 assul'e Ollr rcader~, 

that cvery reputed cne"c of [c\ilurc ill drailJillg, which \\'C 

have in\,/?stigiltr·d, has j"(',-:;ql\'I.:d i:~(·;r jnto i~norancr" blun~ 

dering, Lau 1l1;ll(·!ldl.-:;, and bad L~:;-'C'uti()11." Tl!C! salne 

wrilcr )'ccomm 'lids tl", ll"S of 1"I)C':, !,a\'iw; all iw,l, ',I' 

inch and half If"',', \':i,ll colLll's :0 lay (,\'el' t!,e j,)illill:';~, 

and pr,'\'cllt di,"Qrr"Il~"'IlI"IIt. t' ,111l's ,"'U :·:I'>llt pip"" 

which slip over ttl" J'-Jinillgs of twu l"-)Jllj.~tlr)!Js d s, 
2..Jl.l err c:l1:,lly pl'c\'C'nt I:JC tl!~'I:)r!'J;ty Ill' tlJ'~ j1lllcturc 

from IJciw~ di,tllrkd or ' ["L:l!,; in l:"c n'.,or ()i' thc drain, 

or by all "1'1""11,,,1, 

It hafJ Iwcn C"lil:",l ,1, that 11()1 1"", t:,,'ll ,C 1,:)";,),000 

sterling lnl\'e I)Cl'll ,',' I" ,,<llIl ill clL,illillg ill LII:,blld 

during the ]'''JI 1"11 ycar" '"l,l tl", ill '"rly ull", I "illi,m "L,reS 

has IJl'Cll subjected to ll,e 1'" ,,' 

91. F, !,LOWWG,-,\ 1-'all"w illll,lic's til" 1"'I'oSO of tho 
soil, or in otber \Vorcl~, '~I~,IE to l"'nllit ,\11:, \-'-,ITEfl, and 

TEnIl'E IL\.TUl: I,; t,) COll\'Clt a CI'I'I"i" nlllOllllt "i'insolwble 

in,':;r"<ii"llts in tit" soil illto [\\'Gilal;lc joo,] j;,r I,l.'llt" .1 
naked fallow i" <i1'IJl'IC':11r':! I,), 1Il:llIy 1'J'., .. licl,1 'ultu­

ri,h alld agricultural \uitC'l's; IIIL'y con"id,'r il asso much 
land throw;1 [(way for a lillII', ,ll,d p,'"\,, ,in its "'.''',] a 

judiciolls rotation of crnl":' It is \'cr)- qtl(',I:oil:lulc, I,o\\,­
evc!', \\'Ii('tliC't' a nakcJ !',~I!II\-\' is 110t occ((siuJl,~tl"!J Ldls"lutely 

11('('\".-.;<UI'Y in this C"llntI'Y, ",IJ('1'o 111:- gJ'i)\\"!;1 uf \\,,-t d::; is 
extr('nl(,ly J'nI"c1; \\ herc' the, l:i~ll price (If lalloLlJ' is always 

an obst:ll:I" t:, IIlrlllY hands I" in:c; CI>:I,I"y,:I llV';l a I'clrm; 

and where tLll'llips cannot b8 fed ,oil' the Iallcl ,IS i,l Ureat 

Dr~Lli!l, or ot!jL'!' ~'rl'L'n l'l'llpS ~ljt['IJllll('f'd i~t l!l'('~Ctlt on an 

0xll'm,i\'l' ,scaJr-. An oCl.'aoil);mI naked SUli11112l' fallow 

seems to on;"r to the Can:"li:1!J farmer tho I,P<t l\\'ail_ 



IIf,I.· nnd the clll'Gpe~l mr·thod, at I'i""sent, of clean. 

ing his fir·lds; eSJlveially "here numerous patches of 

uncultivated land, every roat! side, and every neg. 

ledf'd farm is a l1ilL"'I'Y for C'.tlladJ. thi,lles, \rilJ 

mustard, wild challlol11iIe, chess, mullen, foxtail, UUl'l'S, 

and uth"r no_';ious wee·]s. (;I'I'('n Fallu\\' is a term used 

\rilh refl'relll'c to t[le cldtivation of \Vheat, ny", Barley, 

an.] l ).rI·:, \\ith the iutrrH'llti"ll of sOll1e grl'l'n crops, as 
\'etch,·" C["'I.-r, Turnips, P,'a--;, ,\:1;., betwel'lI c,leh grain 

grllll ill.:; (;I-"P' T[JI' principles it iuvulvlCs will Ute intJ'oduc. 
l,tI 1111.1,·1' t[)!' Ilcad of; 

!l'.:!, 1l"-UTIo:-l OF ('nops,-Th" ori~in and constitution 

of sOllle f<troured soii-;, is o-ul'h as to require the active 

operation of air 1;)1' a v('r.l' lillJit"d I"'riod, to en,tlJle them 

to ofll·r all UbUllrlilllt supply of soluble mineral food for the 

purpo~f'., of \1':,;<"1.",11'" \\ ithout allY C',\tl'ndell ]''''at:.)I] of 

crops. \ \' ['I.'at, a f1int plant; and Tob,[('('(), a lime plant, 

han' J)((,II grIJwn altL'rtlillL-I,r Oll largo tracts of land ill 

HIlIl.c;nry, within lh" Inl'lll"ry of man, withllUt any appli. 
cation of manurc. In many paris of Upper and Lower 
Canada, in the valley of tho Thalnes and the Richelieu, 

\rheat has been taken from tbe ,coil for 40 and c\'en 50 

SLl('''Issil'I' years; tli(' soil,.'\'cntually becoming incapable 

of returning a profit:1ule crop. The repose of a fallow, 

in the form of gr(1ss or clow·r, for a j~"w y('(1r,~. restores its 
ferlility. During the period of the ,c;1'OII'th of fallow crops, 

air, water, and temppraturo ('x('rt their decomposing influ­

ence upon the soil, and COl1\'l'I't an abundance of mineral 
ingredients, presellt in the soil in an insoluble state, into 
soluble food ftJl' ,~r"ill.producing crops. 

93. The alternate growth of wheat and tobacco upon 



the fertile soil of J fung,uy, presents us witl! an easy llnd 

familiar illustration of the benefits springing from a rota­
tion of crops_ \Vheat requires a lurge ,11!lliUll[ of flint; 
tobacco an' equal qnalJtity of lirnr', \\'I,i1,'" hent is 
growing, lime is accumulatilJg in the soil in a soluble s(atC', 

for the usc of sucl"l'diw; crops of tfliJae'en, and the growth 

of the tobacco acts as a lallow f,)1' the [JI",[HlPtio:l of the 
soil for wheat, I"'C;[II.'''.' tolmceo d,,,., not ]'I quire a l"r,'.:c 

supply of those pilrtieular mineral ingredients \\hir'h are 

essenti(t! to the growth of' "heat; add,,'] t" this, tobacco 
is a broad-lean'd plant, and derives a large "l[lf'ly of the 

Carbon it requires frllill till' atm"'I",,'r,', Its ']"(';[yillg' 
roots will restore to the soil the (',,,,1'"11 C'xtraeted IJY the 
narrow-leaved wheat plant. It \Iill thus U" SC('II, that the 

general principle of a rotation of crops lies in tile cultiva­
tion of a Flint Plant one year, a Potash Plant the next, 
and a Lime Plrtnt till' third, and so on. The cl,,,racter of 

the soil determines \1'1'1'11",1' one, t\l'", tlrrc,', or four years 

should intervene the illtroduction of cliJl;:I'l'llt kinds of yc."-
'" etaoles, The folluwing taole, given oy Li('ui~, may afford 

an apt illustration of the relation of ditll'rent \"arietil's (If 
vegetables to special mineral ingredicllts, and the mode in 

which a judicious rutntillil of ('1""1" may ill(,I'l'i1,-;C the fel'­

tility of the soil. In 10{) los. of the ,\.sh of the following 

vC'gctables, the prnportion of l'"t",I, allLl Sill];', Lime and 
M;J,'fIl(',i;t, and Flint, are given under their respective 
heads:-



P"t. ar.d Lime Ilnd 

f nco P. strnw nn,1 seed .. . 
F:int rlon!, \\"\".01 °l'·n,·; .............. . 

"1 n I: i()'. ~tra \\' alld :--( '- d 
L nyc- ~tl:-!\\' ... 

Limp anrl 
]\ f;1 ~r! I; ~Ja 

f'1.llllS 

r T"l'ac('o ..... . 
P"a &tr,]W .. .. 

l PITI'oJ~t.:-tlk3. L 1,,\ Ii .. 

311hs. 
2:~ " 
J:J 
1:) •• 

4lbs. 

IG " 

f, "1 
i'l \. 
;;u " r 
5G .. J 

G " 
]:...: ., 
1 ~ " 
14 " 

Flint. 

G21bsi 
61 " l 
"'.J " ( 

ti4 "J 
8 " 
S" 

3G ., 
5 " 

lR " 
o " 
(J " 
o " 

On >;andy soil", >1tlCl ,·"ii., ,;,'11('1 :tlh' dc-ficient in ycget­
nLle matkr, that 1""t;[1:'111 of cr"l'" \I 1,ich "borrows 'IIIost 
ti'olll tlte 111.'" ".I·j'/' , r" allil lean" the L.r~·C'st quantity of 

rlC-l':IY::lg muller ill the soil, "'ill IJ'" found the most pro­

d llcl i \"c'. 

!)1. After Jr:;jl,ill~, no ('p('r,,(i'>11 in the management of 
a farm r"'luircs so 111l;dl j;,rltLr:l::~Lt as the introduction 
of a proper rotation of crops. ~\ llumber of rotations ure 
l;il'('11 111'11)\\', a.-; illllsiraiiolls of this importnnt depnrlment 
of 1111,1>:1l1l1n". It i.-<, l,,,\\'c\,Cl', to be ",dl oLscrved thut 

no gl'll' r:d ru1,' CUll bc ,,~i\'1 n. The rotati";l ,j"lWll,1s in U 
r~T(':lt Illl"lSU1"e upon Ill!' clt:lr:lct"r Ill:d c0111position of the 

,;oil; (liS" 11/'''11 the //i{{d·!'Is. "\. profitable practical rota­

tion 0(':'11 rlii;i'I'" \\'id('I)' from a 1,I:n'1.\" theoretical ol]e. 
"\1.111)" ol,\'j Ill:, r, :),OllS will illlllVdi"t.-ly pr('~r'nt tl](,l11selves 
to tIll' 1'1":«'lil',,1 fanll' r for tLi:; di~til;(lj"Il: such as cli­
mate, 10cal or ~cncral di:-<C':I:cr", ncciJental pcculi:nily in 
the phFiclll charactcr of tIle; ", .. il, (~C. "c. 



1st \'0(11', 

2nd'd", 
31'11 .I", 
L1',11 dr'. 
Sill duo 

nVi.tTHlN COURSE, ],\". 1. 

\\'11f'''[ (Flint I'I"nl). 
Oats \I i\11 Clu\'C'r (1:lint RIF] PU([l-,lt Plan!), 
('1"". l' frJl' IIay (LilllC' Pbll!), 
(-;1';(%.1'11. 

Grdzl,d ilnd lJt\:]\I'J) lltl lr_'l' \Y~<,-IL. 

llnT.\. TIO:2T C\ 

ht yrRl', Fo,]lr)",. 
:2nrJ !I", \\ ],,':1; (Flilll Plarll), 
;~J'd ill I. 
i :1, do, 
(jlh do. 

1st yr':'l' 

2nd do.' 
3rd d", 
4th do. 

1st VOGr, 

:!"d'd", 
:~ I'd dd. 
4!h do. 
(jIlt do. 

])i.',IS ,;: .. il:l" Po:: ~,~j \}L:l.~). 
() ,I., \, ,-I, l'!,,, ,-I' (Flltlt ,111,11'"1,,,,;1, Plnnt.). 
(,1,,\,-1- (Lilil" I'L:tll). 

l~()'r.\TT():\, Cllc'rr::;;l:, 1'\0. 3. 

Ii 10. '1'111''''[-'; (l)"ln~h I'l.llll')' 
\ \ 11:1 I (I ,'I il I! 1'1" III), 
J~, .I ('[m-",. (IJilll') I'LUII), 
\\ hcat ([:Iint Phnl). 

Tlll'lIi[I_'. oJ' ;,1,111",,1 \fllrl:,,-1 (1',,1 <, I'lall[';). 
\YIII',d \I ilh ::",1 (,1,,\,,-1' (Flill! I'iollil). 
I~,,J ('1,,\ :'1' (I,illlf' 1'1:'!!I). 
('I", I ihv (Lill,e I'LIII:). 
\\'11<'(11 (FJinll'Llnl), 

The following is not an Ur.C""llll')[] Rotalion north of 

hi 1"'(11', 

;llld t:o. 
:~ J d d(" 
·11i1 do. 
;1,11 ril). 

\Y!t(,,,t 
PI':::; 

\','Ileal 
(, ::s 

(T'lint Phllt) 
(Lil,""\,,'I,,,!t l'I"l I). 
11 'I'll I Plant). 
(l"[ilJl Phtll). 

[[.'1)1' funkl' 1'.'1;1,11');'; on tbit! importaltt sU~',i,-('t, sec the 

(']""(' of 1,('('1111'(' "IlL] 



~),), lioud II Llsballilry i III pI i,'s the elevation of the 
;t,1111);,rd "f fcrtility lIll,l f'1""]I[('tiOll to the hi,,,:hrst remu· 
ncrative p"int, and its eon';nuation there. A due atten. 
tion to all til(' IlIiuutire of ClI'Ining lttl,),ur is far from being 
sufficient. ('''lItiIlUC'] SlICC,'SS, in thesc days of progress 
<',11IJ ('rJlllp!'tition, eln ncY,:'r attcn,] the most iudustrious 
fan, if he I)(;:]"ct tl,(, 11"11' prf'cautions and artifices 
whir·11 C'xpC'riellce all.] tllc seienc" of ,\'!rieulture are coo. 
tinually su,.:":,,,till'), It i:; a f,wt, which n'sts lIpon the 

most abundant nlld conclLl,il'l.' evidence, that no ordinary 
brill ('an (,"lltiIlUC' f<,r a su('cc",i"l1 of y,'afs to yield a 
fair return, if :Ltt,ntion ])1" II,,! p:lid t,', rotati,',\1 of Crops, the 
applicati(lll "e 11I'1I1Urr's, an,], at least, t" surface.draining. 
As a f,ir rille for ,c;uid<tIlC'C', in C"nada, WC' may act with 
perfcct confide'nce on this principle, that KO FARm CAN 
(,O:'>TI:'o!l'E Til YIELD GR.\l"·I'IWDUl'I"G I'ROPS O:\' A GREAT· 
ER SURFACE THA:\, OXE·THIRD OF ITS ClJLTI\'ATED EX· 

TE:'>T FOR DU:'>Y SUCCESSn'E YEARS, \1'ITllorT DIDlI)/ISH· 

ING SCc\LES (IF PRODUCE; that is to say. a farm 
of fifty acres ill (he di'ar, and under cultivation, 
cannot sustain a larger amount of grain.produeing 
crops than ~['\'['Ilkcn acres; or a farm of one hundred 
acrl'S in till' 1'1":11', an,] und,·r cultivatilln, not more than 

thirty.four acres, producing at the same timc high aver. 
agl''', and prl'sl'l'Iillg their fertility undiminished. 

96. Tliat Ccilladian husoanllry exllibits generally a 
marked neglect of this important principle, lll:1y be seen 
by an examination of the following tables of the distribu. 
tion of crops over the whole cultivated extent of the coun. 
try, reduced to (he scale of 100 acres, when compared 
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with a similar reduction of the distribution of crops in 
England. 

UrPER C,\.s.\.ll,\, 1~-!7. 

47 acres Flint P!ant.-;, 21 acres Flint PhInts, 
12h " Potash· Lime Plont" 1:3 (I 11(11:l_h_ Lililc Plants, 
36 P"Hure, ,'j'-{ " 1\fcadow & Pasture, 

·11 " Follow. ~; " FuUu\v. 

100 acres. lUll acres. 

The ratio which the grain-producing cr flint crops bear 
to the \\'1i,,1 •. ' hunurcd acrc.';, a 1'<.' in, 

Upper Canaua.." ....... ·17 to 1 00, rqua 110 nnr-half nearly. 
Englanu ... " ............... 21 to lOa, equal to O"E·FIFTH nearly. 

fl7. '\" (' 1i;1"(' SI'('1l that the food flf ""gctables consists 
of gases and solids, contain cd in air an,] the soil; also, 
that the gaseous j~,,,,] is .'xtrl'lIlI'l y· simp].., and Illa y' be 

taken into the plant in t\\'o different \\,;lY'; either hy it 

discriminate absorption of (""'I",,,ic .\,·irl lrom air try the 

lea\'<'s durin'!; the day-time, and of OXY'grn during the 
night-time; 01' by t I,,· indi.scrimilJate rise Iff water, con­

taining Carbonic Acid, Ammonia, &c., and solids in solu­

tion, throu'.;h the extremiti,'s or spongiolcs of the roots, to 
every portion of the pbnt, and constituting, after having 

gonc through ccrtain chemical ollang('s, 

0'1. The gencral course of tlie sap in trees is from the 

roots, through till' n('\\'cr wood (the sap-wood), to an upper 

lrrYl'r of veins in the kaf; it hern loses much of ils water 

hv evaroration, flncl suffers certain chE'micfll cilallg('~. due 
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to the illfluC'llce of light. It then P:lc,'-:cs from the upper 

la,'cr of veins in th~ IC'~f to anotJer I~ycr immediately 

b,:]] (';' 1 II them, thrnu,,11 S~]]:ln (,GrilLry tulJes. From the 

IOI\Tr lay('r of ,-"illS ill 1~!-' 1:,,[ it ,11':"1'I':I,]s through the 

inner !Jal:k, towards t],,· ro,,\, a~"itl. During its descent, 

it lays on I1<'W w,,,,,I, an,l stl,,';l':,"lh '11.'; 11:, ycs~21s of the 

old \\-u,,,I, i,y filling thel11 up '.,ith solid l'I":,'r. 

~O. The ctJlltillW>llc; risC' of Il;e S:l;l ill plants is due to 

1\\"0 I~'r""-;-' 'pilLlry atlr'lc~i,)n, ,lIld the prl·",ure of the 
al,ll()':pl!c,re. If n'l otll<"r ~'IT'-' ,-,-"1',' cane''] into operation 

!Jut til" attmction for 'I-ater exc'rt',] l.y the ",ides of sll1~lI 

tube-Iikc \"('.,:;(-]-; ill til"~ r,,,,,,, s\elll, 1m,] branches, the sap 

would be <1r;(\\-n up tIl th,· 1Ii'2hc:;t part of the plant, and 

then r,'1I1ain nnti,mj",.-;, th,'I''-'' i,';n;- Il"tlling above it to 

draw it furll:'-·r up; yd, dllrill.::: th'e II-arm f1nd dry wea· 

ther of spriW_i' Slllililler an,] aU:lllnl1, 11:~ S:lp continually 

a~c(,I\(1-.:, and S()!Il"tinlC'S \" irh grPllt i~I]'cc ancl y(·l(->city. 
Its unillterrlll'k,j and I'lIi,j,] eurr,'nt is mailily due to the 

pl'essllrc of 1110 :>!III('''I,llcrc, "1,;,·1, i,e; called into lie-linn by 

the Y:WUUI1l resulting from the ~r('at evaporation \\'hich 

takes piae,' from till' I,'a,',-'s, (nrt. .11.) The:t! Id'''I,llerc, 

pressing upon the Surf'l'!' of the earth, forces the water 

('"nt:>i'I",J in til<' ""il through tlw r,){)t~, to fill the 0mpty 

spaces occbion'd IlI- "Y:tj1'll'atioll. 'Yhen the supply of 

water i" inslI:li,·i",lt, as in ~D:lS'')Il'' of drought, 01' at the 

el"sl' of a \'I'ry il"t ,1:IY, the' leayc'" droop, amI C,'r'(luently 

wither. In wet \\'i __ ',lill!'r, on thD e';lltl',HY, l'Y;1,por:ltion 

from tIle I,,;d' [;(,:1',1'8: tho ~"I' is c"llscquently incapable 

of rising; it stn,,!;Il:lte,.loses it~ yitality, d,-'c:1\,s, and forms 

u fertilc soil for the growth of fungi. (art. ll:~.) 

100. The cause of the descent uf sap in vegeta ble~ i~ 



more ditl~cult to comprchellil than its ascent. The follow­
ing illustration 111'1Y, [>,'rll"I"', :<n,' (" c:'l'lain the "1'('1':1-
tion of its dO\\,11l':~rcl PI'06r, ';,3,01', LIther, of its pro;;ress 
tOlVanls the roots; r "', in the drwJl'ing iJ('anclJ('s of trees, it 
is evident that the sap in thc inncr bark fr('I'Jeiltly """"flrls, 
in a 111;)11111)1' all,1 under Cil"'IUlh[;1I1C<:'S which ,HG "JlP ',c'd 

to capillary attr:tction and ,~"'.I ity :-1 r 11'0 take a long 
glass tube, either straight or bellt, tic 1''''1111 (J:l" C"\tI'{'lllity 
u portion of the illi,'stinc oran 0'\, shf'C'p, I,ig, or 'Illy IIlli_ 
mal membrane, and pour a qU,'Il:il.I' ui'bril1e illto tile "11('11 

end of the tube, then p1un'~'c tlIC, cU'I,'r",1 (",II"'lllil), into 
a glass VC'S:3el eOlltainill,~ [,11l'C wal,'r, \l'U sllall ,;oUll ob­
serve the <1CIlSc' [Jui,1 in the I "n,'!: tll1,c' ri':e Inll:])' illl'III", 
above its original ill'i,,,ht.; at th,.' '''Hill' tillie, tilc watcr in 
the glass \'('s",1 will rliminish in '1'I'111Iil.l', bnt ta,te strongly 

'of salt. 'I'l" opcrCltiull of DIFFl;SIO:, will cllnlinue 
until the fiuid in both 1'1"'",L"ls all"ills ti,C' salll(' cl,'n,;il.l", 
ancl, cUlh"q II< '1111 y, the sl1m,' .1, '::';r,:e of saltnes;;. The 
height (0 11'lli,,1t the [J'liclw;il ri,,· it: tl]() lUll!, tuLl' dC'pcncls 
upon the nature "t'the l1lc'lllbranc, alld ti,re rcI.lIiyo quan­
tities of brine and puru 11""[1'1' l'11l1,1"y," in tIle ""l"'l'iment. 
H"I'e, hOlI'C'Y,'r, 11'1' have an C";alTll'k of W:",t [:lb", 1,1ace 
in the V(',~"tablc fabric. 

'I'll" porous ";i,,Lmce of the lr'nY," rcpresen!, the 
porous animal membrane; th,; thin ""!' in the newer 
wood, thc put'!> \1',1«'1' in the I' C',;,(' 1 ; the iuner bark rep­
resents tIle long tuue containing tllO brine; and the dense 
sap in ti", illlll·r Lark, (proI1111"''] by cOIl[illlll'cl L'I':1[,oration 
from thc kaYL's and b'lI'k.) the brill<' itsf'lf. It is clear 
that the sap in the IJlll'k will alll'ays be more dense than 
that in the· inner wooel, on account of cl'<1poration from the 
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exterior surface of all parts of the bark and leaves. The 
portion of the sap which is thus forced to the roo~s again 
is discharged. It is generally strongly charg~d With those 
substances which are formed in dilfcrent species of veget. 
abIes. Thus, the soil in which poppies are growing will 
be found to contain opium; tannin is also found about the 
roots of the oak and hemlock, and resinous substances in 

the neighbourhood of balsams, pines, &c. 

RECAPITULATION. 

19. The prevailing farming practice in Canada and the 
United States, invoh"s the abstraction of needful inor­
ganic and organic food from the soil, without the due 
adoption of tho"e artifices which can alone prevent its 
deterioration. 

20. The design of those artifices are, 

1st. To call into active operation the great agents, 
AIR and HEAT, by ploughing and draining the soil. 

2nr1. To giv" TmE for their influences to be exerted 
beneficalty, by the introduction of a judicious rotation of 
crops. 

3rd. To restore, in the form of ;\/ anures, some of the 
elements of food abstracted by cropping. 

21. Draining removes surplus water; renders soils por­
ous; admits air and heat; permits the roots of plan ts to ex­
pand and ramify; deepens the available soil; elevates its 
temperature; makes it more easily worked; adds some 



weeks to the season for out-door operations; brings into 
action the chemical powers of tbe soiL 

22: Drains should never be less than 30 incites deep, anci 

always under-groumL In light soils t!JPy shnulrl be con­
structed of tiles or pipes, the smaller the bptter, S'J thflt 
the orifice is not less than one inch in diameter. In 
heavy soils, road-metal (pebbles vary ing in siz'" from Oll~ 
inch to five in diameter) may be used with ~uc('(·ss. Ifl 

alI cases, sod or stiff clay should be firmly stamper! on the 
top of the pipes or road-metet! In retentive clays, the 
drain described in art. rJ.! suceeeds. well. Tile lIal'­

rowar the water-course, the more pennane)lt will be tl~e 

drain, 



LECTl1RE 1\" . 

• 'IUlll1rC5~F.trtll-\ ,lrd ~L.nure-lTrilw-C [Tcn 1\Ianurinr;-I\IineraI 
;11:111111"'-( ;\'I"'lllll-::-;:dt-Lil1l,.-~,larl-Leached 'Vood Ashes 
--.\r'ti!l11 or ,,:.,,[ Illi l\Ianures-SUlfa~e ~\dion-E.xperin1ents in 
Englund-Recapitulatioll. 

1 (It. \Ve cannot itl('l'easc tlte amount of available VE'g­
etablE' food in air, nor can we always rely upon the pres­

I'lil''' of u ~utlieiC'nt supply of millcral food in the soil, 
capaLle of being dissulved ],.1' rain-water; \I'C can, how­

eyer, plaee aLundancc of both kinds of nutriment "'ithin 

reuch (If the rOl)t:', IS TIlE FOr:'~I OF l\L\;'-ll"RES. 
\\' 11:t!cYer is added to the soil, for tIle purpose of increas­

ing if,; li'rtility, is tel'lll"] a mal/lire. The object of the 
lCLrnl<'r, in the use of manures, is either to place within 

the readl of vc~':c·tal'l('s th<' suj,~(allees they require to 
build up their structure, or so to ch:lllge the nature of the 

soil, that ih adaptation to cultil':ltl'll plants may be increas. 

cd. Tire 111"I-t l'''llH'lIil'nt mode of exhibiting the action 

of diITcrent applic"ble manures is to describe each sepa­

rately, and statL' the, Iii l'1s they arc capa\Jle of producin/!, 

and the ohi"ct for which they are applied to the soil. 
10'2. FAIDI·YARD :\1.~Nl'rrE is unquestionably the best 

kind fi)1' gencr:,l pu "poses; it is cClsil\' accessible, and 

cOlltains nil the substances requil'ct! by cultivated veget­
ables. The excrements of animal:> consist of a .. alit! and 
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fluid portion: the fluid portion is fCll'richer in saline and 
mineral ingredients, and in ammonia, than the solid por­
tion. In 1001bs. of the solid excrements of the horse, 
there is generally to be found about, 

19 lbs. 
3 do. 

78 do. 

100 lbs. 

of Vegetable Matter, 
" Saline and Mineral Ingredients. 

" 'Vater. 

The vegetal,le matter is slowly decomposed in the pre­
sence of air, and becomes converted into Carbonic Acid, 
Water, and Ammonia; the atmospheric food of plants. 

103. In a ton of fresh horse manure we fincl about 

400 lbs. of Vegetable ancl Animal Matter, 
40 (le-." Flint, 

7 do. " Potash, 
1~· do. " Soda, * do. " 11'011, 

3 do. " Lime, 
2 do. " l\Iagllt'siil, 
4 do. " Phosphorus, 

'1 do. " Sulphur. 

The older ll1:tI1Ul"(' is, the less organic matter it contains, 
owing to decomposition and escape in the form of Car­
bonic Acid, Water, and Ammonia. What remains, how­
ever, will more speedily exercise a bGneficial influence on 
vegetation, since its advanced stage of decay enables it to 
yield with rapidity a supply of organic food to growing 
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er('I'S; al1(l, at tlll-' ~'tln', time, the mineral ingredients 

will remain undimiui:;hed in quantity, WiJ'llll! the manure· 

heap is C',"pn""d to rain, wllich will not fail to wash 

out Loth organic and inol'gonic materials as fast as they 

lJleIJlllc' soluLle in '\"lkr. The [>1\'l'cr preservation of 

farm-yard manure is ntrt:l.v practiced in Canada. Ma. 

nure is frequently permittc·d tn accumulate in the yard, 

or aLout the ,,!aLks, and when required, it is at once con· 

ny-cd to the fidd \l'ithout any previous preparation. 

As a g"!lf'r;Ll rule in C;mada, manure should ne\,('f be 

applied to the soil until it has undergone the process of 

thorough fermentatioll ; oth"l'\\ise, it will be scarcely pos. 

siLle to c],.ar the land of many Jj()xious weeds, whose 

seeds are scattered in all directions oy e"ery autumnal 

lJre'f'z,', from those c,riCllsi1'e 1lllrseries on the road sides, 

where they arc permitted to increase and multiply, to the 
great injury of neigLouring farms. Farm-yard manure 

should Jy,. piled in sl",l1crL',j heaps, and occasionally mois. 

tened ,vith its ,,\I'll drail!age w,tic'r, "hich should be col. 

jccll',j and Im·served for tile' purpose. A thin layer of 

loam, strewn ()\'OJ' the dung-beap, is very enectl![ll in reo 
tanling cl''l'Ollll',,,itioll, and "~IJ('l'ialIy in fixing its gaseous 

products. (Sec art. 11)."-" 16tl, and 170, for additional 

illattl'l' on the subject uff'IJ'Jll.yard manure.) 

It is not c01l8ideretl neeC'ssary, in view of the present 

state of Agriculture in Canada, to advert to the dIect pro. 

<luced on the quality of fann-yard manure, by feeding 

'Inill1als with rlifferent kinds of iiJol!, as with oil.c[\ke, &e., 

tlJC lllain ohjeet is to induce farll1('rs to apply accessible 

and cheap !l1[\l1ure, with proper precautions ,: the pJ'C','ail. 
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lng farming practice being either to llf',~I('ct the artifice 

altogether, or to make us'' of farm-yard litter and drop_ 
pings without any preparation, and full of the seeds of 
weeds. 

104. URINE.-The fame of guano, as a fcrtilizer, is spre,,,l 

throughout thc world. l\hny farmers would eOllsider tllc 

;Jossession of a few tons as a sun'l y f"r the su('c' ':" of fu­

ture harvests. \Vhat is guano? Tlw "~cr'-'IJl"llt" "f birds, 

composed of various salillc and III inornl in~rcdicnts, t"~I'1 h­

er with acids in combination with "\mlllonia, of which lal­
tel' substance guano contaills from '7 to 17 pr'r (','ut. Its 
beneficial ('1I;';cls are duo tl) the prl',senee of ,,",,,Its of Am­

monia, and phosphat.('s, in a soluble stale. C"T1:1r1ian 
Farmers would not think of I'll rc i",·,ing guano, ,'\'en if a 
supply were at ham\. Tht' price of l() I" :;:1 dollars a 

ton presents an insuperable obj('ctinn to its lise as a manure 

for agricultural Purl" ,,"'S, esp'cially "'hen a su:"titutc of 

almost equal \'alue is to bo f.mnd in the urine of the stables. 

The urine amI droFPi,,~s of a fll71 groll"n cow, Ill' horse, 
contain a quantity of saline and miueral ingrerlients, 

exactly equal to the rlunntily of the samC' substances con­
tained in the f<)od con"ulllcd. In 11](' solid nf'rC'IIl"Il:S nre 

found those ingredients \\'hich, as they passed through llin 

botly of the animal, resistf',1 thlJ action of the n'lid" with 
which they camlJ in contnet. This ~onl('\\hnt singular 
stat"lllt'nt \\'ilI appf':n perfcctly cn,dil,lc when \\'C C()Il,idc'r 

that a full grown hor,,', or (:,-,\\', consumes food for YE'ars 

IIIgdilf"f wilhout increasing in I\"'ight; that is to SO}'. the 
mean or :tVll"ngc \\'cight of a milch cow, a working h,,:',-(', 

(If ox, is the same thrllughout n pniu,j of mallY years. 



Certain constituents rJf the food assume the form of mus. 

cle, ], e, Ill' , and blood, supplying the place if an eq'tal 

amount rf worn-out and useless materials, u-hich are dis. 
chllrp,ljrom the Lody ill the urine_ (art. IG~,) 

1(1;:), In 1000 Ius. weight of the urine of the horse, there 

arc found auout ·l,-, 1]'~. of soluble saline and mineral 

ingrl'diC'nts, and 31 Ius. of a suLstance called URE.l., which, 

upon lj,("'1l1J",siti"n, !"I's"ln's itsclf altog'ether into Carbon. 
jt; AciJ and .\IlJnlOnia. InlUUUlbs. of the urineofacow, 

t1l1'n' ;11'l' 1;,ulIlI aLout ·1;] lb.,. of saline and mincral ingre. 

di('l1t~, besides 1 'I ll,~, of urea. A horse ,"oids, on an 

H\','r;I~'" 3 Ius. of urine in a day. From November to 

March he will ,,"id aLout ·130 Ibs., containing 14 Ius. of 

IIrea and :20 Ius. of "Jl'ILle solids, as much as is contained 

in :':>lJ:I lbs. of guano. 1\ cow voids from :':>0 to ·10 lbs. of 
urinp in a ,by, according as she gives milk or not. If we 

take the I"",'r nUllluer, her urine will afford, during five 
months, 5·1 Ius. of urea, :lI1d 130 Ibs. of soluble solids, as 
much us is contaillL,d in 300 Ius. of guano. 

lilli. A drain from tIl(' stable, or co\\'-llouse. to a barrel 

sunk in the earth, affi)J"ds a convenient mode of collecting 

urine, from which it Illay be Coarted, when well diluted 

with \\'at<-r, C'itber in the liquid form, to sC'n'e as a top 

dressing, or I!lrolel! al ollce IIjJon the dllng-heap. Ammonia 

is a \'pry villatile substancc; that is, it rapidly separates 

itsclf from the cl('Cn~'ill~ urine, and becomes diffused 

throughout thc atmosphere. Gypsum, charcoal, vegetable 

mOllld, or parrly burncd clay, thrown into the barrel, or 
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upon the floor fir the stable, or on tliC) ,lullC'-h"8p itself, 
will collect and fix thi, very volatile and u,r·rul body. 

The sheep-fold is an important contrivance for ubtnioing 
and distrilJllting a sUl'ply of ('x,",Jkllt I":tlllll',·. Shcep, 
howcver, can not be fl.,] .. II' thc land <lu I'in~ the winter 
season in this country; tll"Y 111:t\' I,,· f,',ld .. d in a ;';(]',I, 
provided with a close shed and well I i tlc']'cd with st]'aw. Dy 
this means tlie·ir dl'oppill.~., al',' )11'1',,-,]'v,,d, and (;)1'111 "v',·r.v 
useful addition to the lll;(nu]'e heap. 

107. GIlEEN !\TANFRI:-1',;.-TIII' h'st mll,lc' in which yeg­
table manure Gail I'e applied to P'''']' ~alldy suiL:, .. ]' clay 
soils scantily supplic·d with v,·.~:dahl,· matter, is I,y plough­
ing in certain gl'c't'n crops. '1'1 ... juic"s or the v"'gdable 
rapidly fermcnt, and induc,' .],,'(II'"II,·,:.;ition in th" :';llbstance 
of tIle stalk and leaf itse-If; an,l I, ·ill.'~ cov'I·I'L·d Ily the soil 
from the external atm'''pllt']'". all the pl·"dlll'\'; of dl'(,.)I11-
position ar.: l'I'taincd. Gl','ell l'r"ps, \1'1]1'11 11"1'.1 fvr curich­
ing the soil, should bB ploughed in just kf.,j'(' tl]l' sccd is 
formed, as at that tillw tlli'y are JIl,ll'<' jllic)' than at any 
othcr pcriod. Duckwheat is llsuall)' (,lIlplll)'ed ill ('.ll1ada. 
Clover ,dTjrlls an excellcnt artilic-ial means of introduc­
ing yr'g(,table mati,·), intI) the soil; whcat arkr (·I·,v'l'!· 
is usually of SUIl,'rior '1IIality and abunclant in 
yield. 

108. GI'I'.,:nr.-(;YI'SUl11 (Pl:hter) is a YCTI' nC("'",,":r), 
article in thc 11I1ncls of the f,ll'lncr: he may usc it as a top­
drcs~ing, or strew it oy,·], the floor of the stabl", or sprinkle 
it upon the dung-heap, or ~w it with the seed. In ull C'a,0s 

it £cn',·s tvv',) purposl)":-1~t. to fix tiJ,! [lllllllOllia of the 



ntlll(l~pher(', an,] of Y"gdaJ)le substances decomposing in 

the suil ; ten pounds of bur:Jed gy j'sllm fixing as much 

[tlJlIlll>lIia as would be yielded Ly six hundred pounds of 
the urine of thl' ItO!'., .. ; :211d, to ;c;j\-e sulphur and lime to 

JJis crops. Gypsum i., especIally useful on most soils, as 

a tr'p-dressing for ..]II\'cr and the grasses. It is applied at 
the rate of from thr~e to five bushels to the acte. 

TIl(' mode in \\-hich it e:,:erci~es its beneficial influence, 

probaLly (lifre;'s nee"rding as it is lIs",l for a top.dressing, 
or distributed with the seed. Itsetrectsdepend v-erymueh 
upon the l'IIl1dition of the crops, when it is used as a top. 

dressing, and on the season, when planted ,,-ith the seed, 
as with Indian corn or I,ptatoes. It is IllOst advantageously 
sown upon grasses and clover ,,-hen the )ea,'es ate well 

del'doped, and bL,fore a sholl'l'" of rain. It cannot be ex· 

peckd to pr",]\Jn' much effi·ct upon Indian corn or potatoes 
ill a dry season, because of its great insolubility in water. 

109. It has been already remarked, that the effect of 
Cypsum is greatly iJ]cr ... a~,'d by mixing it with its own 
weight of cC'lnmnn salt Lefurc sowing. The salt enables 
the plant to obtain the sulphur of the gypsum with Base 

allll rupidj(y; it also alTords a supply of Soda, which, as 

sholl'l1 j I) art. .j", is cnpable of entering largely into the 

cOlllf",sili,;n of wllcat. Indeed, all vegetaLles seem to pos. 

ses the power of assilllilating Soda, when that substance is 

aceessil)le; it is thus that we find crops growing near the 

sea, (near sali,) contain Soda in abundance, whilst those 
growing at a distance from any natura-l source of salt 

contain but a n~ry insignificant quantity of Soda. Salt 

exercisC's it very favourable influC'nce on meadow lr.ntl, 



· ' especially when the mC[ldow hfl5 ]('c{'llily [J(ille; 1 "Ci:lllJJ("J 

fJ'OI11 a low swamp,' soiL C,I'JI,';llt,j is to !Jr' (Jund in large 

quantities in th" lI('i,-;I,I">lII'I" " ,<1 of P:t! I,. ill t"" tllll'",lli1' of 
Dumfries, and al I1Wl1Y pc,illts 011 the C;r:,wl 1'i,'C1'. 

110. LCiE.-Burnerl Lime h,1~ I)"en (Ito ''lC'C''''''sful 
agent ill accrkr"li",'; tll(' r,sll"":'" ':1 L'rtilit.y (d' lI11nl_ 

befIt's,:,; worn-ou~ f~i.l'tIl·~ ill ;' _Ir( 1:1' ,I ,d .\.III~'l'ir_·:l. II quir_'k­

ells the dec"lilll"1 illl! (!f c1:::;, all,1 1:11'1.1::'; ,,-itll ih' Pldotsh, 

S(Hla, and F'litlt of tlll:~ (-1,\.\",II('\,\, C()l.l]kllJ·nd:-; s()1nLle ill 

wat(~r. It (I(JI'I1S ,Llld iIlCI'(:as"H llw pIJI'IJc,iiy (If' . ...;1 ill' ~lljl....;, 

rlq'l'il'ill.,; them o[ 11,,,1 kll:lf:ii," :1Il>! "dll",ei""ll(", 1II,ich 

is fl'equcntly 1111 "1)':1",:1,, to \1'''rkill,~ 1111/11, /111<1 a ,,;Iill "",re 
seriolt'.; illlfH'llillll·tll1() tll(' C':,\p;lll~i(J]l (If tll(' roc)ts ur ),(JllJIg' 

plrrnt.s, nil,] tl,,~, JJI 11':11 i In "i' r"i",I':il,'I', Lilli" 11:,,1. II,'; ,,11,1 
iIlCl'(';-1 ,(',"; 1110 ('!l(·(,t~ {If In;\llllr(',~, :1dfl jl~lJll'()\'('S tile s:tlllj,ln 

of all killds tit' t'l[lli\':~k,l ('1'(1;).'\ l ;'p,.(.j tlly 11w,::;:c' .~I'II\\ 11 klr 
tile ,<,Ii" uC lill'ir s(·,·d', II i" Ii", ,,,f,,,'1 "l1elll;' (d' .\:,J."I":\L\, 

('~;p,'lljJI~' Illdt Sl1L.~UU1('e fr,,)]} il:-i HIliU!1 '" iih YI'gl't~lL]l:: 

nl0ulcl :I)ld d"c;tyillc; l:'r!!l-y:~rd lll.lllll!'!', 'J'IH~ .'\lllll'Ollilt. 

thus set fr.-','. is n],,:or!..,d 1,,\' 1111.' cL.:'. "I' di"""hl'll U\' the 
1\',,/<-1' ill tl,,· soil, "" I t1.us t"~"'11 ill[() tll.-' circ-ul.:li, '11 uf 

plan:" 

IlL ~hn;.- per"'l'III'I, ,,',,(,d, flr,- do.,tro,·c'], nnrl nutri­
tinll.<"'; r.~]'a,c.;."';I""; illlPI'(J\'(,d, L}- lltc" :lctiflll ()r Jilll\.... It exerts 

a deci,]"rI inOJlc'IlCP "1"'11 tll'-' durali"l1 of'tllc growth of 
gl'nill.produciltg t'rnp~, ()l'(':\~i(llI,dJy li~~·t(,llill~ tlll'il' 11l11tU. 

rity uy"',,eral (L,y.", lis (,I1;'('t UI"'1l sui1, c'-'Jlt:lining [J, 

large qunntity of 1""".-·t"I'](' 111:ltf<'r is 1I.lllad,,,I,I,,. .\1;,11\' 

acir.ls nrc forllled ill the s(,il dming tlie ,j"('IIIllJl",ition of 
roots, mrlllurcs, L'\:C'. : tl~~' III",-,-,rt'll Ili!!hly illjurious t" 



culti vatel1 C E'f", Lime, however, neutr al jZ(.3 them, 'and 

"cca"j,'II" ily f; 'l'I'l~ nutrit illus compounus out of the un· 
wh",lesol1le or poiS')llou<; in:.srcJicnts. 

It not unfre'111entl.\' hnpp,'ns that soils eontammg can· 

:oidcrable quantities of Lililc arc nr'ycrtlleless benefited by 

an artificial npl'licatilln., Tit" litet is, tlwt cultivated crops, 

being crops of rnpid gro\\'tli, derive thc lime they require 

frnm Cllaik, (('"rLonat" nf Lirllc,) or GY]''';L:m, (Sulphate 

of Lime); oth"r forms (,f Lime may exist in abundance 

in th,' suil, but n"t api'iic.lLlc to plants of rapid growth, in 
CUIISC']llI'IlCC of the'ir C,>iI'j,aratil'C' illsoluLiiil:, in \\'ater. 

1l~. The rpwntity of Lililc to 11,) "pplir,d to tIm acre is 

dependcnt upon tl/l' nrrtUl'C of tlli' soil; from twenty to 

(.)]'ty bllslicls nre fl""]lIcllll,l' rerjuircrl ]',1' rQtcntive clay 

soils. On fields "'hich kll',. Leen uncler crop j;)r many 

!-2/'licrati"IIS, as l>lul'h as 1~>I) bll~I/I'ls arc ('cc',\sionally 

"I)wn, .\ much sm:LlI"r dos,' is fOUl,,] SUfli.Cill1t upon the 

c>Jll'p"ratively virgin soils of ('I'en the longest settled por­
tions of C;ln:1(la \'1' e,;\. A sillall l].'IS(' of from ~,) to 40 

bushels to the acre, and di,-<triiJuted at illtcrv:tb of four or 

fl\,(' years, i", in fact, more n,]vanta~eous than ISO or 200 

bushds clistributeLl at ol1('e. "'hen a farm has been reo 
stol'l,d by tho applic;ttiull of Lillli', care must I", ta];"n not 

to grow grain crops :"ncr grain ero]'s, otllel'\\'ise the soil 

will become barrl'lI fur many years. If a farm has been 

injurr-d after the applie:lti(ln of Lime, II.\' injuclicious 

cropping, the only I'c"lH'dy is I'('po,;c in grass, or the ex. 
tcnsive use of farm.yard manure. 

ll!'l. The effect of a proper'tlpplieatilln of LinJ(' upon 



83 

the amount uf pruduc(' rai,,·,1 is often no;t()lti,IJiIJg, an,] dIs­

tinguishable for many Y'·'lr,. NUI"b,·rl,·.':' instances aro 
recorded of a single "l'plication having inerease,1 tho 
average from eighteen to t"'I·l1ty.cic;IJt bushels of "'heat 
per acre. Yir.-.:illia 0\\'(', tlIe resl"r"li'>l1 of LeI' \\'o1'l1-ont 
soil to a liberal applicettion of IJlJme,] Iii,)':' Durncrl lime 
should never I,,· "1'l'li('(1 il')lIl"dial,·ly 1,,·(;,1',' or after II/rl 

farm-yetrd manurc; "",I shuui,] be Su\\"ll as Ionco- as 1"",il,J'e 
bifore till, CI'IIi" \1'Lcll Ill' "dl)\\"' aI'" about 11) be I,r''],''n 
up for w]II:at, et lil'cr,,] application of Lillie is usually 
attended witlt grl'at wil"III"g'· . ..,. \i'IIC'IJ .""" 11011 a ,,,rll­
Iller-fallo\\', early in tit,· Yl',,'I', its C'l1i:'cls ",ill greatly im­
prove the succccding crill" 

111. Lilll",IIIII" IIccurs alJUllrlantly ill many parts of 
Canada West. It i:l fuulH] at ;-'1.,1']"11 and on the eastern 
shores of L'!i,c [[uron. It,wL of this ClI'Ination stretch 
ncross t]w country [!'Om (h, II \ S"llnc1 t" the Falls. of 
I\iagara. On the north ~i,k- '.II' Lal", :-:iIIICO[" \\,,' find 

them cropping out at Orillia; thence tllmugh lLIIII:L and 
l\Iara, to Ilc,llvillc and l:il):;."'III, Cornwall and U"lu\\,ll. 

Limestone al\\'a)',; contains traces of 1,j''''I'It')),lIs. Its 
value as a 1I\'lllUrO is grcall,\' i'I'_'r"",,_·d ",hell the propor­
ti"ll of pit",I,"r, IIi, i, Jar:!,·; II IlI'n, for instnllcc, it amounts 
to one·-half, or 011(' ]'cr C'c·llt. 

11:;. :\rAI1L,-~LlI'l is u mixture of L:II)" ancl Clay. 
It frl"[lHIIlIy contains (lIIt"r sitidunc, s, as Potasb and 
Magnesia; aud when in tIlL: furm of Sltell '1Iarl, percept­
ible traces of n'llIailiS of the once living occllpilnts of the 
broken and crushed shells. Marl can be bClleficially ap­
plied to the land whcn in s!l1bl,1c (,1' in grass, at the rate 



',f II'''HI ten to tiftf"f'1l lu;'\,ls to the acre. Shell :'lInd it 
found on the ~llul'l.'sofC')uk·s U,IY. Lake Simcoe, and in 

the n,ighlJUurllL",;j of Byt(lwil. 

tw. LEACHED "'OOD ASIIr.~.-'YItc'n wood is burned, 

many of its mineral and saline ingredients become insol­

ublt· in W"k~. Thi~ i~ e~rt'('ially the e,,~e 11;:h the limp, 
nnd cnmpnunrh ('nntJ.inin!,; ~ulphur ant.! rh'-)~phorlls. The 

E'JIIJi,]C p")rlioh of ashes cOIl,i~:6 alnt"'! altllgethcf of pot­

ash and S(,,1<1, wlli,·h ar(' diss,:)I','cll out whpn water is fil. 

tered through IL'·Ill. in the pr')Ct'SS of ltJaking !.lack salts 

or I"y [.,r the s.,ap.J",ilcr. III \J't"lting 100 lbs. of good 

ashes with II ald. from '2:1 to 111 Ib3. of 5ulublc i'J:!:redil'llts 

nre ("'IlV"Y"'] away hy th,· \\'at('r; the r"llluining I'c,rlion, 

wf'i.!.!liing t'J'I>l11 60 t,) 8J 1115., forms an excellent manUl'e, 

which IlI"Y bc used as a t"p.tir,'ssillg, or mix,''] with the 

dung.heap. 

117. III some in,tan('C'~. ],·,1('111'.] wOOlI ashes may be 

considered pret~'ral,le to U1J!""('iled wood ~slJ('s, (spccially 

on soils whil'h do Il,,! ('''lltllill IIJul'h \"'.!.!dable matter, 

without tlH:ir applicllli"l1 is accompanied wi:h a large dis· 

tribution of farm.yard mClllurc. 'I'll,· l\:ash ano :-;oda of 

till.' u!llcllcll.,d ashes cause' a \'"ry rapid dl'clllllpo,;ition of 

\('gl'lable substan('es. TlIp), gr\ atly illlpoH~rish a soil 

when applied too frc"ly, tilL'ir et1~'l'l., being lllorc I","·,rful 

than thU'iI.' of lime. L, ,lCherl a.,il,~. III ," L'\'l'f, act ,IIllI'ly 

and ben,'ficially fur a long i"'riud of tilile. :'I1"lIy thou­

~"llt!, of tons of leachl'd a,hes lie in neglected heaps 

throughout all parts of ('anada ''','st, particularly in the 

neighbourhood of soap manufactories, and localities where 

the prl'llU\'ution of bl[]c\ salt~ is, O\' h,ts been, carried on. 



ACTIO:"! OF SOILS OX ;\!.\:-:1iRES. 

118. From the results of the ('~l""rimcllts of I'ru[;:""ur 
Way, chemist to tl.1e Royal l\griellltllral ;:;:',ciet)', on the 
properties of soils, it appears tlwt eLIY amI IOdlll}" soils 
possess llllrst inlportaut "i'L'ntie,,1 ],I)\I'l''-' fiJI' the decompo­
sition of animal, n:g<:lable, alld lllim'ral "ubt"tlL"-s, \I'l,en 
diffused throU.'!.i,ulll tlll'ir sulJStauu', as i,l the 1"11'" ., of 
filtration or drainuge. P'ufi. <ill I' \\'ay stal,'s, tlt"l it is 
only ll~(',',,'ary tl) stir up a '111<'lllity of c]"y or lonl1lJ" ·uil 

in solutions IIf Salts of i\l11mDni~, Pllla,I" [,ill1". ~'",h, 

~IagnC'S'ia, ~~('., in !Jrdl'l' tn ()!):~I'n'L' thi..; ],(·111[11'1(;.d)1(· rro~ 

perty. The c],-a1' liquid fI'lll"illiw, aCtN the suJ,·i,j"IICC 
of the particles of clay, will be founel L'itllL'r entin'ly free 
from the Alkali 1'lllI,I"'),I''], or spnsibly dimini,llI'd ill 
strength. Tile soil "f an a('re of land Olll' inch in dcpth 
will weigh IOU tOllS, ,,1' 10 illl'l", ill dCI,tll, IIIt1:1 tons. T"i,~ 

quantity of soil \\'olllli arrest and combine with tIm'" t'ill~ 

of Arnrnfllli", III t,,11S oi' 1\'1:"1,, 1;, I"ns of'Sulpha(c Ill' 
Ammotlia, or 1;-) tons of Caruonatc "I' Lin,,'. In order to 
furnish tlll'l'e tons of All1l1l l min, 13 tUII" "I' Su11'11atr:- of 
Ammonia, or ncarly 2(J tons "I' Penl\"ian Gunno, lllllst be 
~llll'l"yl,d, "I,il'h, at £10 a till', w(lult! ue \I'IIr11t .C:2IIt1. 
'rhe J\JrllllOllia of d('('(ll~lP(I .... ill~ Y(',~('tilLle nnd aninwl nlat­

ter is thus cure-Cully trL'asurt',] up I,)' cl"v ~oils, f"r the 
sustenance and nourishment of \'('gdit!:,je lil'e. 

119. These cfleet" so important to ,\gricuI:urc, can 
only be produced on a larg" scale Ulllkr a 'y,tl'111 uf elTi­
cient drainage. Thn' point ont, hU\I'l'\'('r, in fl l'l'Il1:lrk. 
able manllcr, tlte value of' the li'111id mallure of till' 



~laLle, alld of Illanure,' i:!/'Jl('r"lly ill a liquid furm.' Tlll'Y 
nrc n],.;" j,'ading to a more economical and judicious mode 
of di~trilJllling fcrliliz"l's, which must, in a few years, 

pl'''\'e of incalculaLle advallt",~1' to lh~ interests of Agri. 
culturl', allll'>lI."h !lilt yd applicable on a large scale in 
this <'IIII111rv. 'I'll<' ,[('lillu of drains, in thusdra\':iIl6 out, 
as it \Hr",'thc pr"l'r'fli,_s lOr Sl)il~, rlepcli(l.s upon the iIll. 

IlIl'IiS" incl'ea:", 111<')' giH' (" 11'''',1 i·; term,:l; sllr/ace acLian. 
A soil in wi,iell illl thl' sllpc-rflu"IIS (,j' clrainage water is 
C II II\('.\'l':1 ,'w":,, "id,cr l1'llurally 01' artificially, ))ccomes 

at ('I1CC n'I'J:I;-]:'II,]y 1'('1'''11:', alld fI'cr'i\"'s in cIlllsrqucnee 
a \'ery I" r,~" 'l'laulily of utllj{l~I,lt('rie air, as may be 
~I",\\ U I,y tIll' fullu\\ill~ simpl" cxpcriment :-

IlIlr"dlw(' n pi, c(' of dry pine cLarcoal into a wiele. 
rnolItlwd I",ttle; fill (he LottIe with cold water, and im. 
11l"I'Se it \\'ith th(' Ill"ll!h (j"wll\\'nrds in a pan or other 
n,,<,;,'I; place on a stll\", lOll' fire. Care must bp talicn, in 
immersillg th" j,,-,ull', tklt no air cnters into it. As the 
wat.-, I' warms, tIll' air container! within the pores of the. 
chare, '~ll will ('xl <:lllrl , and i,,;~ul' from them in the' for111 
of a minill.' anrl ('c,ntillll,lI!.' strcam (of bubbles, which, 
co]lr-ctil1g at the I,p "f th,' h,ltl.·, will show the qUllntity 
contaim,d \\iihin th,· pores of tIle ,charco,,!. \Ylwn the 
charcoal is takcn out of tl", ill)!!le aftc'r coo]in~, it will be 
j;,llnd Illllch 1l<':tviC'r than beforc, haying al,~"rl,,'d water 
in place (If air. It is thlls Ihnt sui]s, when well drained, 
Cllillaill large (IUnnlilil's or air, \\llich circulate around 
their partiell's during ('\'l'ry change of temperature. 
\Vhen undrained, their pores, or sPQces between their par. 
ticles, are filled for long periods of time with stagnant 
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Water, prejuJieial tu tile grul\,th of tl,,: roots of ,'cg'" 
tables. 

120. Solid, and even fiuiJ boJies, possess the p')I\<,1' 
of C()n,kllSill,~' llj'!'11 thr·ir surfaces thill tilnlS of atmos. 
pheric air. Tllc quulltity af air ill actual or l'E'ry el,!s" 

contact with a soliJ Lody II iII d"I"'lHl, t!tueC'lI', 111"'1l its 
porosity, or in otill:r wonh, 1]1",11111(:: (·.',\(oill "f surface it 
exposes. A piece of willd",·:.gLtss I\'ill thus c.);)!icnse 
far less air upon its sl1rf~cc titan 111,,'11 l'l,tlllce·d (0 a fine 
powder and loose·ly laid ill a 1"':11" "\ sClildy s'Jil, or a 
porous soil of ~1I1y tic- "':l'li"il, 11l"Y I", SUI']'>",",] til I''',', 
sess (he I'0ller (,I' c()nt.lell,ill,~ u['on tIH) SIlI'I',tl'C's of the 
innulllcraIJI,.' mllltituti" of l'"rti('I, ,3 111' which it is ('''"lp''S. 
ed, tlIms of atll1osl'Ilcric air. The oxy~ell of (ll,.. air is 
presented to tllc' ,"cJl:t:lal,J,· or a!1illlal 111,,11.'1' w!tich may 
be present in the soil, 01' artili"i.tlly introtlucl.ll in thc form 
of liqui,J manures, in :t \'I.'ry l'IIII'],'I}.",',] sIal,', aud in a 
measure fl'c,-' f!'OIll that rl'l'ldsion which separates its 
parliclcs in tIle atlllll'~I,[l!'rc. lTn,J,'r such cirCUlllstances, 
chemical action (';til scarcely fail to tak ... place. The 
OX\'~' 11 II ill clIlllLinc with thc CarLon or IIycir)'gcn oCthe 
manures, and ~,rlll with them CarLonic Acid anti \Valer. 
Hence, filtration throll,~11 any porous silustance "f (,,111· 
sideraJ,l" tk!,!h enlirely ,'!Jall:-;es tho natuI'C of the H'gd­

aLle ur animal ililpurili,'s filler,d liquids Illay contain; 
and Slll',,;.;t· \I':tkr, the drainings of th,' stelLles or 

munure he"p, \\!Jl'n m·11 dilulcc1with water, Lccome most 
powerful m;tnures, because thC' ill,,~l't,t1iellts they contain 
arc i0ll11cdiately alTested by the soil, exrnsf',j to surface 
action, and 1I1"t1" at once available food for crops. 



l'!l. In 11lllsiralioll of the important ,lid farmers call 

fC'ndel' to thc soil by thC' adoption of i'mproved methods, 
I appC'nd a fc'w remarl,,, Oil s, 'Ill" ('xpclil1lC'nts which have 

rce"lltly IJ('en lIladL' ill England. They are not applicable 
in thc 1'J'1',;"llt c'>Ild it i, III of C;lIlatiian IIu~b;l.1ll1ry and 

laLour, I'd tlt,,~- j1l\01l-C' principles wilich are universally 
illt('n·~til]c', all,) ,], ~(·n-I'. Oil til at accoullt, to be lI'j'],.1y cir­

culated. 'I'll" sy~t, III ad"I"('(\ hy 111c cclcuratcd Jethro 
Tull, who. OIlC hlll1drl.·,1 yc·ar.,> a:-,:o, 'l1C'C'c'~dull-" grcw 
\I heat a I'lc·r I\, heat j;}l' !llany suecl'c,-]ing Y' "1.I"c'. and thus 

f'"in",1 till' 1/;'1111' of PI""-'perily Tull, It:-,s recl'ntl,)' been 
j'I·,jH'U I'ya :\11'. Slllith. That gClliiL-""11l bas gro\rn 

"'heat afu·!' \\ heat, with excellent (;1,'1''', f~Jl' t\\'o1ve years 
on th,' samc land, anL\ \\ ithout man ure. 

The [1r'lctil'" ",J, 'pted j,y old Jt'lilro and :\11'. Smith, is 
11,,1\' IlIlll'h L·"IJ\·a~"·'1. His pll1n i,.; til divi·11' ilis land into 
slrips of auout (1111' Ylll'd ill diameter, and l1uI111,,',]'(·,], as 

\1,; will ~1I1'1"''''. I, ~. :1, ,1, G. Ii, 7, ,'':c. With tlw spade 
lie digs ;-';')8. 1, :1. ~l. 7, "' ... , to 111(' ill"plli of 1;:' or ~o 
illl'II"~, and tlil,L,j,s in tho \', heat in ;;:';"],(>01111.:-'1', ,lt the rate 
(,I' two l"d:s tIl til'" 111'1'1'. I [" ",rill's this :-",1]', that with 
tl\'O 1)('l'I,,.; to the acre, l'Y,'r)' looker on says if is too thick. 
\I'hell tl,,· ",h"IIt "1'1""\1'''; so far al",\"(, the ground that the 
"",I,mcn can soC' it, th'yar,' set to tli~ and trellch the 
sl':tl',· .. .; nlllnIJl'r,'] ::!, ·1, G. B, 10, <'\-c., fi!'I""n or t\\'e-nty 
inches ut'ep. TIII'Y Il'aY(' it r')llgh, an,] it remains fallow 
IIlllil IIJ" crop on tli,' ~"',\JJ strips is reaped. The blank 
]'I,II'S arc then sown with two pce ks to the acre; the other 
1'01\'S arc in their turn dug, and so on, each strip being 
thus alternately ('1"1'['1""1. The (lYCr,1ge produce of the 



twelve years liUs been ahovc twc·lIly-(·i.c;)lt Lw,liels to 

the hulr acre, or fifty-six bushels to the ncre. The land, 
it must be borne in mind, is (11()I'rlll~hly drained. It is 

generally thought that an occasional drcs,ing of manure 
should be used, especially of those llliucral manures 

which are adaptcd to restore to the soil thc mineral ingre­

dients abstracted by cropping; fiJI', notwithstanding the 
rapidity with which its salinc and lllin('J'al constituents 

are converted into a yailable food, and the great depth to 

which the roots of VC'g(·taIJIC's are eUI'[lblc of j"'lletrating 

the soil, in consequence of its remarlwble porosity, it i~ 
certain that long.continued cropping Illust c\'I.·lilualIy ex­
haust the available supplies of Phosphorus and Sulphur 

compounds. 

It is Cil.SY to see that the storellOu~e of organic foocl 
Mr. Smith and Jethro Tull f,Jund in the atmosphere, the 
stores of gaseous food (Carbrmic Aeid and AmrJlullin) 

there existing, are made available through the agency (jf 
falling rain, which, besides abundant snpplies of food, 
brings down heal (art. 83), whidJ it carries with it, and, 
as it were, deposits it in the soil existing between the sur­
face and the drains. It "'iIl be remarked, that th" min 
filters rapidl)" through the porous soil, alld 1({(!'Cs uehind 

its supply of gaseolls food for immediate assimilation, and 

its three pCI' cent. of OX~'g(,ll (art. 30), to a~sist in the sol­

ution of the )'cquitiite lllineral illgredi~nts. 

A new light seems "to IJave dawned upon the minds of 

men, in relation to the great unci first principl,' of farm­
ing-DRAINING. Th('rc appears to hay(' b('en a great 
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error in this most valuable practice. Tilc' drains, hitherto, 

have !lrr'n constructr<l tn<) hI' apart in the heavy clays, 

which has Ir'') \1) much disappoilltl1lf'nt and discourage­

IIl1'nt. ]\11'. Payne, a iZrntlE'man of property and educa. 

tion, and "'ho farms largely, has ncuntly \\ ritten on this 
suIJjr·ct. lIe Ilri!,!:inally drQill1 rl at intervals of 30 to 40 

f,·ct: his land heing the he;wiest cln~'; the benefits he 
dr·ril'ed .from till' process "'ere partial and unsatisfactory. 
He chanc;.-.rl his plan, and drained LtrC"ely at /lI'che and 

jiliccil ft:1'! apart, '·.',pending £lG sterling an acre on the 
\\'''rk; Iii,' result is most satis('uctllry: lrreviously, cantin. 
lIL·d failure and disappuintment; now, entire success, 

the (Till)," I)"ing CnOI'11II1IIS. Unl' fiuld on ~Ir. Payne's 
farm had an area of fourteen acres; it was drained at 

tll'('I\'e fl'l'l apart and fuur feet decp. except a small cor· 
uel' in which tl\f' drains m're put fifteen feet apart. The 
whole a f the fidd \\'as quite IeI'd, there being no surface 
furrows aft,·r tlli' crop lias sown. To test the effects of 
close draining, he had a number of holes dug two feet 

d",'p. and after ten hours continued hC[l\'y rain, Mr. 
Payne, accompanied by his bail iff, went to inspect the 
field; tlie soil being the heaviest cby. No water was 

found on tile surface, but ril"C'rs were pouring from the 
drains. (her the whole of that part of the field where 

the drains wen' placed 1:2 feet apart, no water was found 

ill the holes; but in the corner where the drains had been 
placed 15 fect apart, about two illcites ofwatr:r "';lS found 
at the h)!tom of the holes, a rr'~lt most s;lti,dac!ory. 
The facts thus ascertained and published by ]\fr. Payne 
have elicited mallY letters of thanks from other farmers 
~cnttered abollt England and Scotland. l\lr. Payne states, 
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further, that the lanl1 in his neighbouI'ho("1, ,,,hich could 
not be let for Illnrr than two shillings and sixpence ster­
ling an acre, pr,'viuu"ly to draining, lIo\\' readily lets for 
thirty shillill;':' sterling an ncrC', ai':I'I' being improved by 
his close ~ystel1l. The real adl"allLI,~e 11'1' rC'Rp in Canaua, 
by the publie:!tion of the l'ISults of c'xtcnsil'(' exl,,'rilllcnts, 
simibr to tllo"_' reccntly giH'1I tothe worlu Ly :'111'. P"ynl', 
consist in the satisfact,,,,y cOlilil'l11atiull theyaflord of the 
fUIHlumcutal prilll:iples of the SCil'IIGC uf .\grieulturc; 
and the CIli'l)ur",~I'II](,llt wc dcril'l' to l'n's('cutc III(' study 
of a branch of kll"\I].d~,' Il'hich rCI'cals thc true char­
acter of the astolli~"i"g, yd sill,ple rC'lations existing 
between Ycgr'tal.!"" air, and soils. It ",,,uld betr:!? ,~n'at 
ignorance of' the circlllllSlanl'I's unrll'r wlliGh I1l1sl""ldry 
is prosecutcd in this c"ulltry, to rC'c'''"I111'Il.J 111(' ,,,I"l'ti,_dl 
of those C\llrll"i,'" artifil'I's which 1'1',,1'(' rellllilleratiyc in 
Gl'Cat Brilain ,mel Ireland; for ""t only do the circum­
stances of t'<u""la, in relatioll to capit((l amI labollr, ditfcr 
immeasurably fl II II I t""~I' which obtain in the densely 
peopled eoulltril" beyond Ihe ,,'a~, but the condition alld 
li-Ilure of the soil, :lIHI the pri,'(' of prll<luce, forbid thdr 
introduction at pr"S!'llt, f,Jr lllallY oUl'ious reasons. (hlr 
attention mllst fir3t be dirccll'd to II,,' more "l'IIIl""lil'al 
and less artifical Illelhods (art. i.i), which l'Vcry lI1an may 
practice, of assisting a naturally 1', rtilc soil til yi"hl an 
abundant rcturn \lithout DETERIORATIO~; alld if \\"e suc­
(""'" in that grcat problC'm, \I'C' shall still be relalivc,ly in 
the SUIlII' conditioll as thosc who han' had recour~e to cx­
tril(Jrdinary artifle,'<, in "r<ler to 1'I'~tlln' the fertilil:" of 
soils so cxhaustl',j by cI.'nturies of cultil"ation, or naturally 
so unproducti,"", tila! the ·silllple metb.j"" which may 
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answer every purpose on our vigorous soils, have there 

failed, in numerous ill~tallcCS, to produce remunerative 

returns. 

RECAPITULATION. 

23. The object of applying :\IanIHcs to the soil is two· 

fold: 
1st. To introdllcr an equivalent for that supply of 

Yf'gcta ble food which i« necessariJ y abstructed by repeated 

cropping. 
:?lHl. To ameliorate the condition of the soil, by render. 

ing inert matter availalJle as food; by improving its phy­
sical characteristics; and by dcstr,)y ing noxious com­
pounds. 

:?4. Farm-yard Manure is the best ldnd for general 

purposes; it contains all the clements required by vrge­
table.'l, and a large proportifln of them in a proper state for 
immediate assimilation. 

20. The liquid portion of Farm-yard Manure is emin­
rntly scnicenblc in affording a supply of organic and 
ill()rg-alJic food. 

26. It becomes a matter of great importance, in the 
long-run bf Y(,lll''', to apply to the soil the droppings of 
('vcry kind of stock kept on a farm. It is adl'isable to 
form a compost henp, on which nnimal and vegetable re­
fuse of every description may be thrown, nnd covcred with 
a thin coating of loam, in ordcr to arrest the gaseous pro­
dncts of decomposition. 

27. The ploughing-in of green crops, or occasionally 

Inying aruble land down to gl';"S, atTorc1s u speedy and 
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economical mode of enriching poor or C'xhaustcd soils. 
These artifices serve also to draw soluble mine'ral ingre­
dients from the subsoil; leaving them in the surface-soil 
by means of decaying roots_ 

28. Among J\Jineral i\f::tnurcs, Lime is generally the 
most economical in effecting the solubility of Ilf'Cf'SSary 
illgredients in clay or sandy soils. Its ell;;cts upon \'ege­

table matter, when not applied ill too large quantities, are 
highly advantageous, assisting its decomposition, and 
liberating available food for growing crops. 

29. L"acheel \Vooel Ashes, when accessible in sufficient 

quantities, constitute a VI'I':>' useful 111ineral mflnure. They 
contain all tl18 mineral clcments requirell uy plants, and 
operate beneficially upon thc organic matter in soils. 

30. Crushed D,-,nes are especially m\Qpted to improve 
old pastures; they restore to the soil tilt' phosphates ex­
ported in the form of milk, buttcr, and cheese; their 
organic portion, upon decomposition, adds to the available 

nitrogcn of the soil. 





llnrt Serono. 

O;.J TIIE RELA TIUN OF YEGE'L\[3LES 

TO _\XDIALS. 

LEe T e I~ E \'. 

Division of Vf'~d;Lble Principles-Principles contnining Nitrogen 
-I'ri!l('ljd 1 '-" not containing Nltrr,:.!;t·n-\rnody Fibrt'-Slnrch­
RI1~:tr_1 Iilllt'ric e"dl"s-nd~ alHI Fals-Nitru~t:1l Pri(lL'i}Jl\..'~­
Re!ati()!J tu l\lI1111al Life-nt:'capit111ation. 

122. The rc~ultsof mn']l'rtl invC'stigations into tIle chem­
istry of veg"tal,]cs un,] animals, fUJ'lJi"iJ us with most 

striking and COllIl'rl']lt'nsivo views of tllo relationship exist­

ing ]'c[IH'C'!l thl'lll. The products uf' vegeU,]Jle life are 

capable of bein; C')llVE'rtcd, by the wonderful process of 

digestion, intI) bllllC', sinow, Ill'slt, umi blood. In other 

words, the gases of the air, and the minerai ingredients of 

the soil, (1S,.;lll,l(' the form ulIIl substance of sC'ntient and 

moving beings, through tho instrumentality of vegetables, 
und tlnose vital cnergil's I\'ith \\'hich animals urc endued by 
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the Creator. The purposes served in the nnimal economy, 
by the compound bodies, or vegetable principles, such as 
wenl!" fibre, sugar, starch, oil, &c., which are found to 
('xist in vr',~r't;d)lcs, constitute a subject of deeply interest. 
ing enquiry. and in no other field of scientific research, 
ha \"(~ the labours of chemists been rewarded ",ith such 
beautiful and surprisingJesults. 

1~:3. Among the innumerable products of vegetable or· 
ganization, not more than nine or ten are of direct interest 
to the Canadian farmer; and they derive importance on 
account of the admirable purposes they serve as food 

for man anrl anillla Ir>, or as. ra w ~ materials for the use of 
the manufacturer and artizan. The:," are susceptible of 
division into tll'O great classes, according tl) the elementary 
substances of which they are composed; and it will be 
abundantly sufficient for all the purposes of practical 
IIusbandry, to adopt this characteristic distinction, without 
entering into descriptive details of many substances, which, 
although of \'ast illlportance in other practical Arts and 
Sciences, do not entcr into the r composition of vegetables 
n!;ually cultiyated by our fanners, or play illlportant parts 
in the nutrition of animals. 

FmsT CLASS. 

PRI;';CII'LES NOT ('O:-lT.II:\I!li1j ;'\ ITHOGEN. 

1. Woody Fibre, I 
~. Starch, 
3. GUill, 
1. :"u~ar, J{ 
5. Oils. 

Composed of Uxygell, 
Hydrogen and CarLo/] 



Pltl:iGlPLJi:i CO:'ll'AINI"G NI1'RUC.E::'l; (1'IWTE1;'l1!. 

CUNPOUNDS.) 

1. VegetaLlc :dbuillen, 

~. Gluten, 
,-------"--------, 
Veg. Fibrine: Veg. Casc:ine. 

) 
I ("lillI'''''''' of OXV[T.~tI. 

I
t II vdn'C':"Il, Cal:bon, "und. 

I\itrogpu. 
) 

(Albumen and FiiJrine IUdl1 ('.r)(}tain :-s,tlphur anti Phu'pl,o. 

rus; Caseille contains only Sulphur.) 

121. The pr j 's"lIce or al,s('nC',~ vf ;\fitrvgcn constitutes 
a great and imp",'ta,,! tii,tilldion uc!l\'ee[1 tl](, IlI'v classes 

of vegetable subslauccs. It is j;jund to .'.V'rci,c tilt' Illost 

Rstrmishitllg inUUC1](J' upon tl18 I'llrpus,->s served by thclll 

in the animal economy, ",hen useu us food. 11 appl'ars, 

that tho nutritious parts \II' yr'gr-taIJiL-s-thtlsC' ",hi"it vo t,. 

fOI'm muscle, Ilair or waul, cartilage, and tLl' org:wic part 

of tllC bones-are al\\,il.\'S tii.'itinglli,lw,j Ly thc },r"S"llce 

of Nitrogen. Particular attention, therefore, is ,lue to tlli;; 

substance,.in rdatidll to thc foou of animals. 

125. WOODY F1BRE,- \\ oody Fibre f; JI'I liS nearly the whole 

mass of forest t )"'I'S; alill about aile-half 01' tbe stalks Clf 

grnsscs, and struw of graiu.produeillg (')'''1'''' Its quantitY' 

ill succulent IYI"I,;, such as lb,~ tUl'llip, ber,t, ear rot, potato, 

&C,' is very Sillilll, bei~l:-: 'rarely Blare than from two to 

four per cent. \\' ulldy Fiurc is ~)r]lJcu of carbon aDd thp 

eI"'IlH'fli.s (If waler; il rkcllmposes slolI iy, "'ilc[J exposcu ,oo 
Illuj"IIJrr' and lIir; it i" Ih('n c,~.n\'r'rl('d iuto t\\'o COll1pOUrIil~. 

carhollll' acid, al'" \·"get.,IJI" i'tlrJllld ; when thr last.nall1ed 

Sub"tallce i" C\lU).;(·d in a lllObt slate (0 air, II aiJsol h 

" 



oX),,£:.>;"n with rapirlity, and gives otT an cqual quantity of 

carbonic acid. It is thus that the decay of vegetable 

mould affords an abundant supply of food to young plants. 

126. "'il"n woody fibre is in ('(m!.,('t "'itb potash, soda, 

or magnesia its decay is much accelerated; when surround­
ed or impn'.C'n:L(''] with an acid sU],~~0nCI', as strong vine. 
par, or weak spirit of salt, c11'cCIlnposition is very much 
rl'lar,]I·'1. TllC .],'cay of woo,ly fibre is a question of 

somc interest to furm,'l's and builders; great expense is 
occasionally illcurreu in rell('wing sleepers, sills, gate-posts, 

fences, &c., ",lli.1i llavc decayed immediately above tbe 
soil, where they (,(,Jlje in contnet \vith moisture, the potash, 

soda, and limc of thc soil, nnd the oxygC'n of the air. If 
charred by burnin~, or coateu with pitch, coal-tar, &c., 

the dccoll1p,)sition (,f thc wooel will be greatly retUl'ded. 

An cxcellent mode of preserving wood is f":tl'nsively used 
at prn:'nt ill Ell,~Jnll<l: it c()nsists in plneing the wood to be 

cUl'c'd in a C0ll1l11<>n boilcr, which is then nearly filled with 

tar-oil, the air bl'ill~ afterwards pumped out by meansofex­

hausting air pUll1pS; a fJ'L,"ll supply of oil is then forced into 
the boiler by hyurnulic pressure, nnd allowed to remain in 

contact ",ith tli,' wood fur SOi'ile Jlt 'lll'S. The cffect produced 
is such as to !'tnder any l;i,1<1 (,f wooel perfectly insensible to 
exposure, [lllll frl'(' from the nttac!(s ufinsccts ; iron bolts II ill 

not rust wh,'n dril'ell into it. The ('''prnse of preparing 
the \\'oocl in J':llgJalill is Cr,')ll 13 to 18 shillingspcrload. 

1'21. Pllr" \II),)".\" jJJJI'e i::l foulld ill the forms of the ti­
l,res of coltun, I:"m]!, Il.l:>;, <'\:e" and thus constitutes a most 

important Illaterial for the manufacturc of textile fablics. 
Bleaching consists in the destruction of oils, resins, and 
uther matters \\ Ilil'!l arc ils~oci"kd with the wood y fibre. 
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and discolour it. 'Woody fibre may Le converted 

into gum, sugar or starch, all of which bodies Illay 

be said to consist of cctrbon and water. By a pro. 

cess requiring a little nicety in manipulation, it enters 

into combination with Nitrog8n, and is changed into a 
very explosive compound, kllu\\'n as gun-cotton. 

Woody fibre exhibits a singular attracti ,n for the pre. 

dominate constituent of clcty and alum, namely, A lumina. 

When cotton or linen cloth is dipped into a solution con. 
taining acetate of Alumina, (a compounrl of acelic acid, 

or the acid of coml11on Villl',!.;ar, and the earth Alumina,) 

the earth il11mediat"ly combines with the substance of the 

cloth, and c'mus an allmirable belsis for fixing various co­

louring matters used in the pl'Ocess of dyl'in;:,:. 

128. STA RCIf.-This vcry important vcgetflble substance 
is found in the seeds anrl roots of all culiil'ate,j plant'. 

Wheat FlaUl'contains from. 

n"I'l"y Fl"ur 
Rice .... 
Indian Corn 

Poteltocs .. 

50 to 7., per cent. 

63 to 70 do. 

flO to ri.' do. 
7.) to .'III do. 

1:-3 to 1~, do. 

It is found also ill the bark of l1lelny trees, especially in 

that of the willow and pill>'. Poy a simplc pl'Ocess it can 

be obtained from shorts in large quantities; the shorts 

must be mixod with water, and allowed to !'I'main in the 

\'C'ssc! until til" whole mass t~,rm~nts and h"colllcs sour, 

for the purpose of l'I'lllO\'ing the gluten, (art. 13;,.) which 

w)Uld otherwise retard thc scparation of the starch. One 
of the fir,t results of the germination of scc.], is the con­

version of thcir starch intu 'l~ar; Wllich, Lcing composed 
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'uf carbon, "'(y~'('J~, Rnd hydrogen, lienee" as the food of 

the young plant, fur the formation of its first roots and 

I"avl's. Th,.: pr<)t;l's~ of germination is imitated in malt­

in.:;. The starcb of tho gr'lin is converted into sugar, 

which, in the manul'lclure "f beer, bl"eaks up into two 

new substcmces, carbonic acid, risill;:; in bubbles (froth), 

Ull! I alcuhol. 

1~O. ~tarl'h is completely insoluble in pure cold water; 

l,ut t111' roots of 111:1)11e, Ill'lch, &:l'" contain a substance 

llaillcd Dias!;l,"', wbich 1:I)~Sl'~Ses tbe l'r"perty o'frendering 

starch s01uh]" in \\atl'r, (art. 131).) During the autumnal 

months, starch is ell'l'"situd in the wOOLI through which the 

sap asce'nels. \\"h"11 spring commences, water is forced 

up through the mots, and dissol n's a portion of the diastase, 

this :lg:rill ['lIl'L"!s the ,,,llltion of the starch the water meels 

with it in its course, and eon\"e1"ts it into sugar. The pre­

c('ss is silllilar te, that whil·h takes place during the malt­

ing of IJeI:·i"y. If starch be heated ullti{ it Geeomes browll 

and sm,ke's, it will Gc cOllvcrted into u substance entirely 

soluGle ill e(l]'1 water, an,] known as British (:U111. 

130. ~U";A;:.-Sll,:.;ar is found in the juices of 111llny 

\"",~dal,l,'s, particularly the sugar-c:Llle, beet root, can"ot, 

biJ'("h, lllaple, ,Vc. Upwarcls of nrc hundred million 

pounds of m:lllufactured cane SUgilr were imported into 

the United Kingdom during the )"l'ar 1"':33. III the same 

period France and JJelgiu1l1 lIIanufnctllfcd from the beet 

~'oot not less than onc hUlldr,'r1 and fortv-fi\"e million 

pounds. From the Iliaple, in th,. year 1818. C':lllada nb­

c.llinrtl four million pounds. The (ll]nlllil~ brought into the 

"narkcts of thc \\'udd ,)f ::;u,'-';ar obtained {ron'l dillcreJl.t 
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vegetables, amounted, (,,"pIn' Yl'ar., a~(), to the enormou~ 
number of 1653 million pounds. 

131. In the manufacture of beet root sugar, the first 
operation consists in \\,;I,llil,.~ t",~· r<>(,t" which is usually 
done by a rotatory movemC'nt upon a gratin~, in a shallow 

trough containil]~ \\"Itcr; tl,,·y are 1I"xt subrniu,·rl to the 
grinding process of a rasp, cnlJ.,i,ling of a number of Sill all 
saws attaebed to a druIII, IllIving a rapid and unif,jJ'll1 

movement; '!VhCll thus I',·dlle,·d tl> pulp, the ~i·llIi.li'luid 

mass is collected in bags, an" subl1litted to prcssure; the 

juice is then eililn'y"" to thc h"il,'1' ; I".forc boiling it slloull\ 
be mixed with comllJ<>1I slacked lime, in the ratio of I lb. 

of lime to 88 gallons of juice; al't"r boiling foll' a short 

time, it should be a~i1ill filtered through blanket stutf, and 
then concentrated by I" liling, ill the usual manner of mak. 
ing maple sugar; if a finc 'luality is required, after the 
second boiling hits 1";('11 carri(·d on fo,1' some time, ulltil the 
juice attains the C[lIlsist('II")" of tllin syrup, it is to be filter. 

ed through a lay'('j" of bone. black or fincly powdcrE'll char. 

corrl, awl then concentratcu by boiling, until crystalization 

tukes place. 

132. A very remarkable circumstance connected with 

some of the substances found in vegetables, is their 

identity of composition. TIJII.~ \\'(, han' Starch alld Gum, 

which differ so \\'idely in L'xtf'l'Ilal cll'll':lclC'rs, in their up. 

pcamnee, their 1:lsle, their odour, composed of prccisl·ly 
similar materials, unitell 1np:,·thi·r in the same propor. 

tions. In l{U Ibs. of ~Iarch or Gum, there are exactly 
'72 Ibs. of carbon, 1'1(1 Ibs. of Ox:~gi'n, and 10 Ibs. of hydro. 
gen, or what is the same t\Jing, 7:2 lbs. of CadJlJ!I, unu 
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90 Ibs. of water, (art. 29.) In 153 Ius. of cane sugar, 

72 Ibs. of caruon, ami 81 Ills. of water. In :31 Ius. of oil 
of Turpentine, or oil of Citron, two liquids differing 
widely in their properties, there are contained 30 Ibs. of 
eurbon, and 4 lbs. of hydrotj·,'n. Their ditTcrence in pro­

perties is due to the arrangement of the particles of which 

th,'y arc <:Ullll'flSC,]. 'Ye Ill:!)' suppose the mode in which 
this arrangement differs t., ue as fullow :-In one body, 

S:lV Starch 1/111' unit of IlvdroITen Ilia\, be associated with 
6 ~f (;arbn~ and S of O:\)',~"n, ~o forn~ one unit ,.f Starch. 
In gum, we may imagine ~ units of hydrogen to be com­

uined with I:! units of caruon and 16 of oxygen, to for111 
one unit of gum. 

133. The various properties of these bOllies being de­
pendent upon the moue in \Ihieh their particles arc arranged 
tU,C!;l,thcr, afford us an excellent illustration of the beautiful 
simplicity and admirable contrivance exhibited in all of 
nature's works. They are known by the nrl.lue of 
ISO;\IL':IUC bodies, and constitute a very important and 
highly intcresting class of vegetable principles. 

13'1. OILS AND FATs.-More or less of these substan­
ces are found in all vegetables; they consist of a solid 

(stearine) and a fluid (olein e) portion, which can be sepal'. 
ated, by first suu.i!cting the oils or fats to cold, for the 
pll rpose of hardening them, and afterwards submitting 
them to pressure between folds of linen. The oil is absorb. 
ed by the linen, and may be obtained pure by immersion 
in hot water. The solid portions of many oils and fats 
nre identical in composition; thus, the solid ingredient of 



lU:l 

olive oil, butter, the goo,,', atHl uf Hlan are ulike ; ill other 

words, they arc ISOMERlf: I)odics. 

There are contuineu in 100 lbs. of 

'White Musial'll S,·,.'!, abont . 

Black Mustard Se,·d, 
SunO')\\"'r, 

Deech Nut, 

Wi lus. of Oil. 

I.; lbs. do. 
1;; lis. lk" 
lC,-17 11.2. do. 

133. The .:\lT1l11"r.:; r"I~"IPLE' foun'! in ellJ,i\·"t,,j 
crops, anu of inkrc.;t to l':tll"diun ,',Il"lller" an' tll'O ill 

number, GLUTEN amI )\L!lf;"IE:'1. (:Iutr'n '-':til ue 01.0-

oLtained from flour I)y introducing a sinall quanlity of that 

substunce into U Iilllslill uag, ami 1I·",.llill.~· it well in cold 

water. After a shurt time, tII'~ whole of 11,(, stureh of the 

flour will puss thr"II.~lt the IW'sII'-'s of' (I,,· bag-, and leave 

the gluten uehind, ill the (urlll of a soft ycllu\\'ish mass. 

'Nhen the 1I'"lel' in II Ilieh tho nuur hns becn \\'aslJ(·d is 

alloweu to 1'011luin stationa ry fur u Ie IV hou ro, it lI'ill ue­

CUllll' eI,'ar, and at the bottolll uf the Y('s." .. l u deposit of 

starch li}ay be s""n. \\'hcn the clear ,,'akr is heated to 

tbe builing point, a SUL'-;(iille,· similar to the white of an 

egg will be uIJSi.'J'vl.·,j to 11",,( upon its surface, or remain 

sllspended in the fluid. Tllis sulhl:LIIt:l' is \"'gdaule j\l­

Lumen; Gluten anu Albul1len Loth contain sulphur, ill the 

proportiun of OIlU part oJ'sull'IlUr fJl" ncr)' t\\'C'nty,fi"e 

purts of nitrogen. 

136. During the germination of seeds, tho ,\ILumen or 

Gluten they contain 1i.:nJ1(,llts, and uecomE's changed into 

the substance Diastase, (art. 1 :.!H,) One part of diastase 

is sufficient to j'('Il,lc-r 200U parts "f ,tarch soluble in cold 

wator; it is thus that the stal'uh contained in the seed. of 



1"(1111(' vegetablel'l (\\hr·:l1. &c.), and in the roots o( otrler~ 
(potato, Jerusalrm artichokE', &c.), serves to nourish the 
young plrrnt!'< belore th(·y have dcveloped leaves or roots. 
It is, howen:r, in relation to animal nutrition, that vegeta­

ble Nitl'ogen Principles <:'xE'rcise the most remarkable 
influence. When gIutE'n IS su bmitterl to a careful exam­

ination, two subsfancf's are found to entei' into its compo­
sition, one of which i~ v('gptable FIBRICiF., similar to the 
muscurar matter of animals, the other vegetable CASEINE, 

to the curd of milk. \egctau],· albumen is also identicat 

with the whitE' of an f'g.!:!:. 
It is thus that tiJr' musculal' matter of animal's, and the 

.. hief portion of their blood (clissoh'ed muscular matter), 
is furnished by \'c;rtables. A VEGET.-l,BLE WHICH DOES 

N{)T CO:-iTAI]'; A:\V NITROGE:-i PRINCIPLES, CA:-i:-iOi' ASSIST IN 

ADDING O:-iE PARTICLE OF MUSCLE TO THE A:,\InIAL FEEDING 

UPON IT. 

Animals do no, therefore, FOILU the substances which 

build up their structure; it is the office of vegetables to 
prepare them for animal U"f'. The animal merely appro­
prwtes the muscle, cartilage, and organic bony matter, 
which the wonderfulIy constructed vegctable fabricates 

from the crudc and inert elements of the air and soil(art.I6J. 
" Plants have the -power of absorbing and assimilating the 
simple dements, and forming them into ternary and qual'"­
ternary compounds. Animals have not the power of as­
similating the simple clements; they can only appropriate 
them for their nourishment, when they are ready formed 
into ternary and quarternary compounds, and this office is 
performed for them by plants."-(Fownc,) 

\ 37. It wi,lI be hereafte1' show11 tllat a doily \Yastc take~ 



place in the animal Lody ; that Wnrll·f1ut and dp,ui I'arlicle" 
of flesh are rC'moved ill the min". Thc places of these 
useless and rejected particles can only be supplied by the 
Nitrogen Principles contained in the food; hence it fol. 
lows that diet whiciJ duc·s not l"'i,taill certain i\iitrogen 

Principles cannot ~"n-e as nutrilJj:'nL .'11 anim,!! j;'ed. 

ing on such did would SOOil become wasted, f'_''-'ble, and 
diseased. ",', horse may bc j;"l't ,,:ivr' by f('edin!:, it with 
Potatoes, a food cont:ltllillg- it w'ry small 'lu~lItity of ~itro· 
gen; but life thus supported i~ a gr"dual starvation; the 
animal increas8s neither in size nor strength, and sinks 

uncleI' every exertioll."-Licbig. 

TI.E'·A PITP LATr, 'x 

:J1. \ r.~('(a Lie Princi pies may be di \'idec~ into two classe~, 

in relation to the purposes they serve, when considered 

as food ;-
L Non.Nitrogenized principlc~, 
2. Nitrogenized principles. 

32. The most important non.llitrogenized principles are 

woody fibre, sugar, starch, and gum, to,CO:Ptlic'r with certain 
oils. The first four may be said to be composed of Carbon 

and water. 

33. Tho prillcipl('~ containing 7\itrngf'ii, named in art. 

123" arc susceptible of assllming the form of animal 
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liesiJ, when used as food. The principles not containing 
Nitrogen, cannot add to the muscular strength of the body, 
although they may assume the form of fat. 

34. The vegetable forms flesh, the animal appl'Clpri. 
ates it. 



LECTURE YL 

Compo9itioll of CrOp3--NUlritiou8 Princivles-J{f_!:tti\'L' "Dlue /It 
different kind~ of V"~dables fur tile pU'1H)se 01 N utrition-RatiulI::I 
for \Vorkjtl~ Cn.tlI .... -Mileh Kint'-Feedinrr of Cattk-Condiliolls 
of F'attening-The Calf-Cheeec-Butter~RccnpiIUl"tion. 

138. It has been remarked, that a \'a,t varil·ty of Prin. 
ciples are formed in different species of vegetables, and 
that those which especially interest II'L' farmer, Ijl' ,m'l, ns 
relate to the feeding and nutrition of JI1'ln and other ani­
mals, are few in Ilumuer ill,r1 milny of them simple in 

composition; the most important ha I're already been de­
scribod in the last leGturl' ; it relllaills j~"W to ,I,,)\\" the ex­
tent to which each individual substance is produced in 

certain descriptions of vcgc'lall\,-·", and the duties it 
fulfils \\ hen used a.'; food. Subjoined is a tflbl" prr'pal'NI 
by rl'O~"Slll' Johnston, I,) illustrate the a\"('ra.~l' composition 
nnd production of nutl'ilillllS and otiter matter per acro, for 

each of the usually cultinlted crops. 

'h 
-;:; 

" en 

"" ;:3 

Wheat, ..... 2.1 1;;00 
Oa~. 40 liOn 
Barley, :j;'; ISOU 

>. 
-c 
0 '" " 

M 
..0 

>- ~ .-

Ibs. 
~2:2J 

310 
271l 

Indian Corn 30 J ~O(J ::!711 
Peas, .... .... 2;) Hill 0 130 
Potatoes,... 6 tons 13500 Gi" 
Turnips, .... 20 " 45UOO 1350 
Carrots, .... 25 " 56UOO t 680 
Mead. Hay, I!" 3·100 1020 
Clover Hay 2 " 4500 1120 
Drumhead 

~ 

c en " '-' 

~ t, ~ M '" :; " ~ 
~ .; ." 1;.11 ;:; (/".' to 

" ;; -;;; 
US 

~. 

u. ;< ~ - "" u, 

Ib: I-Ibs-.- Th;-jb;:-
H~:j ISUto '!211 ~O to GO 30 
~:)II 23U 95 GO 

1080 216 4:' 36 
:)1)0 21G 90 to J 70' ~,' 
8110 380 45 I 4~ 

) 1,211 300 45 1211 
45()0 5>0 )30 I ~IIIII 
56110 840 200 I 5RO 
1360 2-10 70 to 170 220 
1800 .D) 1351022:)1 4110 

Cabbnge, _ 20 _,, __ ::;~O~ == _=c",-I_:)~~ c:-
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lao. lt bas been o.reertaiaed by tlte Illost C'xact c:'i:peri­

menls, that such suustances as starch, gum, sugar, and oil, 

"vhich do not contain 1\ itrll;;cll, cannot support animal 

strength, or even life, for any length of time; tho'Se 

rri':cipl,'s alone whicll C'I1'ltai~l NitmC'I'1l being capa­
ble of ",,~umin.g the form of <Jllilll d flesh and blood, 
\\,hl'n u,;,·,] <1" tiJod. The ll;Jtritiou~ powC'rs of vegr,tables 

ar,· t:l"r"f,)l'e dcp'Jn<lt'nt UP',;l tit" amount of \:;'."':f'lIizcd 

princq,I,·,- t:~,.,:- cuntain. It is t'. :J" ,·h""T ',that the term 

!lutr;:i',IJ~ I'''Wt'rs j'J·f,-·rs til the c;qr"bility of the vegetable 
to supply the mat('l'ials of Ilc--.;I" blood, 011,1 uone !;)r young 
animals, or for tl18 daily \\"a~le which takes place in adults, 
lind has no allusion "hatt-n·r to fat, which is either pro­

'l'idcd by the oil or Clt of the food, or obtained from the 
decomposition of starch, sugar, and woody fiure. 

140. In We above to.ble, we find tlwt 1,500 lbs. (25 
hushels) of II'heat, contain from 150 to 880 lbs. of Nitrogen 
principles. If we take the lower calculation, we find that 
100 Ibs. contain fo Ibs. of Nitrogen principles. It appears, 
nlso, that .t5,000 Ius. (20 tons) of turnips will contain 

540 Ibs. of the same illlportant suustances. 100 lbs. of 
turnips will contain therefore l{lbs, of nutritive matter. 
100 Ius. of wll!'at are cons('(lU8Iltly more than eight times 
as valuable, for the ]>u r]>usC' of gi\-ing bone, ll1uscla, and 
))Iood to aninmls, as 100 Ius. of tUl'llijls. 

141. It is to be Kell fcn1f'mbel'cd, that the form in which 
(Efferent kIlids of fooel arc gh'cl1 to animals, has very great 

influence upon the actual amount "f benefit they derive 
(rom them. In the juices of green vegetables, for example, 
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Ii certain quantity of Nitrogen prillciplc5, :wd of substan. 
ces capable of being CI>n y,-, rted illto fllt, as sugar, starch, 

and gum, are [.)unc1 in a di";'JIYod state. \Yhen a vege. 

table arrives at maturity, alld i3 made into fodder or hel\', 
these soluble sulht"I""~ ll','iUIII: II", ",-,1, I I;,rm; th·y:·'·o 
deposited in the husk of til" S';l',], OI'C")Il';crted into woody 

fibre; 1I'l'CIl in this ",.tko, t1,(.y are I.,·ss easily a('t,-·<I~ur"n by 
the organs of di::;'·'iti'lll. 'flli, conclu,i"ll is flllly \'C'I'ifi,,I 
by experience ; green Cnld"r, 11'1)('11 properly ",jmiui,tered, 

being always CJUnd 111"1'" nutritioLlS tlwn wi"·,, given to 
animllis in the CJrl1l of hay, cut Wlll:ll fully ripe" 

A French c11<.'llli,1 f:mnd that!) lbs. of ,'';'1'''''11 lucerne 

tvere quite equal in faddL'ring sheep to :3/" Ibs. of the same 
forage made into hay; while he at the same time ascertain. 

ed that 9 lbs. of green lucerne would not, on an averagc, 

yield more than 2,,',) Ibs. of hay. lIence it would appoar 
that 9 Ibs. of lucIHne consumcLI in thc grcen state, product·s 

as muoh effect as 1;) Ibs. when made into h~y. All grain 

crops and green crops arc, fllr the same rcason, more nu· 

tritious, both with respect to grain and straw, when cut 

heforo they arrive at maturity. It is found, indeed, that 
oats will yield it G"jdl'r one fourth more nutritious when 

cut heforo the seed is fully ripe, than when it has arrived 

at maturity. ~iJ with respect to Indian Co'rn stalks,' 

clover, vetches, peas, &c. _\gaill, green fodder of all 

kinds possesses certain pur.~ati\·o I'rtll"'rties, which must 

in some measure dimiuish its nutl'itiH' powers. 

These facts must therefore be borno in mind, in (onsi,!" 

ering the following table, 'by DOllssillgault ;-
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Comparath'e l'uOle rl tlip T",tlllC if dijferent kinds if Food 

for Call1c, JIew/uw llay being taken as a standard. 

------------ .i\itro,!!en i~-I---­

\Yflter in 1000 Ihs.of Theoretical 
NAME OF YEGETACLE. 100U Ibs. the Articl~, Value. 

1 not dried. 

----
Ius. 

Ordinary Meadow Ihy 110 11 1000 
Ditto, fine quality llU 13 980 
Reu Clover Hay, '2<1 year _ 101 15 750 
RcrlClovt'r,cut in flower, gr. do. '.:ill 6 :lIlO 
Wheat Straw _ 200 3 4000 
Oat Strftw 2111 3 3800 
Pea Straw 8f> 113 640 
Vetches cut in flow,'r, and I 110 11 1010 dried into Hfty - \ 
Drum C:tI'!"l,,"" - 923 3 4110 
Field Dect (lr _\lang..! \V urtzel ["'7':< 2 5480 Cftfrots R71l 3 3820 
Jerusalem Artichokes 7U:2 3~- 3482 Potatoes 059 3§- 3190 
White Peas (dry) F.6 ~8 270 Oats 

~f 
2V8 17 680 Field Beans - 79 51 230 Swedes 910 Ilu 6700 Linseed Cake -I 1:34 52 220 

142. Example.-In 1000 Ibs. of meadow hay, there are 
contained 11 Ibs. of Nitrogen, and 110 lbs. of water. Its 
nutritious value as food is consiuered equal to 1000, which 
number is taken as the standard of measurement. Red 

clover hay, second years' growth, contains in 1000 Ibs. 
J5 lbs. of nitrogen, and 101 Ibs. of water. Its value a~ 
fomi is represented by 750; that is to say, 750 Ibs. of red 
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dover hay, second years' growth, afford as much nourish. 
ment as 1000 Ibs. of meaduw hay. Again :-3190 Ius. of 
potatoes, containing 659 Ius. of water, and :1] of nitrogen, 

in 1000 Ibs. of the root, are as nutritious as 1000 Ibs. of 

meadow hay. Or if we feed an animal with :?70 Ibs. of 

peas, it will obtain as much nourishment from them, as 

from 3820 Ibs. of carrots; or from 680 Ibs. of oats, as from 

3800 Ibs. of oat straw ; or from 1000 Ibs. of meadow hay, 
as from 6700 IbR. of Swedi~h turnips. 

143. Let us suppose, for the sake of illustration, that 

the ~tock of hay runs short, and that instead of giving 

20 Ibs. to his horse per di'·"l, the farmer can only alford 

101bs. The problem he has to solve is this:-What 

quantity of turnips, calTu[,;, potaloes, mung,,] wurtzel, oats, 

or oat·straw will afford a substitute for 10 Ibs. of hay, 
and keep the teams in good working condition 1 The table 
informs us that 10 Ibs. of good hay art' as nutritious as 

67 lbs. of turnips, 38 lbs. of carrots, 31 lbs. of potatoes, 

54 Ibs. of field beet, Gl~J lbs. of oats, or 38 Ibs. of oat. 
straw. 

144. There are many circumstances which interfere 

with the practical value of this table in its present condi. 

tion. It contains within itself, hil\\"C\"Cr, the clements of 
much useful information. A working horse requires more 

food than one that is idle; u cow giving milk more than 
one that is dry. Nutritious diet, packed in a comparati vely 

small space, is essential to a working horse; otherwise he 

would not hnve timc to consume his food. But a kind of 

diet, occupying a l'rry small space, would not fill the sto· 

mach of the animal; he would consequently feel hungry, 

although enough had been ealen 10 supply all the pUl·pO. 



",~ "I' nutnllUll. n'JiIS,ill'-'::tlllt saYs, that a horse of the 
ordillary size requires froll1 ::!(j to 331bs. of solid food, and 

the same quantity of water, in the twenty-four hours. If 
t~_·d with oil-cake, he would C'Jllsume as much nutritious 
l1Jalkr in 6:\ Ibs. us ill 33 lL,,;. of k,:,', but his stomach 
would I,.. olll.\" 1':1' tl)' filled, am] )\!' would still fl'd hun­
gry. If ted upon wlir,at str",· .. , be must CO:1sume I:r2Ibs. 
to give him the J'<"Juisite n'Jurisilmcnt; a quantity too large 
to be eaten in a day. 

1·1.). The usual allowance for a horse, t;)r the 24 hours, 
on the farm of the last named gClltlclIJan, cl)lIsists of-

r\o. 1.--1 L.y . :2::! Ibs. 
~tra\v • . • • • 3 t •. 

Oats. . . . . . 7 ~ " (1 g gallon.) 
\\' itb this ration, the teams are kept in excellent condi­

tion. Each of the fullowing rations was found beneficial. 
"'1'11(" animals did their work well, and were kept in good 
condition" :-

Hav. 
~traw 

Oats. 
Mangel \ \' urlzl'l . 

ITay. 
Straw 
Oats. 
Carrots. 

11 Ibs. 

G~ " 
7} " (q gal.) 

.J.·1 " 

11 Ibs. 
;) ~ " 
7} " (I~ gal.) 

40 " 
146. Farmers are in the haLit of attributinrr a stimulat. 

• . e 
mg property to oats, <lR an artIcle of food. It is true that 
they contain a very large quantity of Nitrogen principles, 
pncked in a small space. They are, therefore, highly 
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useful where the lime taken in tllCir conslImption is Ii 

matter of consequence. 1 J los. of' gon,l hf1Y contain as 

much nourishment as l~ gallons (7 ~ los.) of oats, but the 
animal requires a far longer time to consumc it, its oulk 
being much greater. 

For working.horses, a ratinn of hf1y and nats ;s g-'n('1". 
ally considered to be the most adnntagcous. They mey 
receive, however, as part of their ration, Indian COl'll, both 

ear and stalk, and either in the ;:;rc<:'n ('1' in the dry state; 

when the stalk wilh its large 1""\")8 is pr"I",rly cun,d, it 
forms a very exc(,llent substitute for hay. Jerusalem 
Artichokes, C,lrrots, Pump],ins, allil Squ""llcs arc gf'n8ml. 

Iy greedily devoured by horses. Cuttin)]; tl,,' fodder, and 
giving it in a mixed state, is gradually ]"'comilli! ])1'11'1' 

common in this country. Thc ad.antf1ges derived [i'om 
the process are of an economical cllUmet,'r, bOlh as reganls 
the quantity of thc material, and the pui'poses it s('r\'('8 as 
food. The lllastication of the grain is illsured oy Illixing 
it with chaff, and the meal is c,)ml'lctc:d in less time than 
when the whole fo(1<18r is givcn. Thc function of dig(". 

lion is also more thoroughly eff"ct"tl when the food is 
introduced into the stomach in a findy tli\,ided state. 

The health and condition of horses, as well as of horned 

cattlf', are greatly influenced by the nl<)(le in which they 

are stabled. The ,t"blt' or co\\,·III'US8 should bc til,}" airy, 
well ventilated, warm, and well drained. Apertures C)r 

ventilation should be made at the highest part of the ouild. 
ing, and corresponding orifices for thc admission of fresh 
air, a few inches auovo the 1I00r. 'Vhl'llC'vl'r a strollg 

odour of Amillonia is perceived ill thl' Illllrnillg, upon first 

entering a stable in which horses or horned cattle are can· 
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lined, it is a surc' ~i."11 that Ole H'ntilation is n·ry insuffici. 
('fIt. l'llller slIch circumstances, the functions of digestion 
allll r,~sl'iration cunlll,t be l,mp"l'ly l'('rf,JI'Illl'd. 

1 17, MILCH Kr,m,-The influence C'wrcis,',J hy differ. 
('nt kinds of did upnll horned cattl!) is almost incredible. 
It is rr·rt~.·ctly us,·le·ss tn attempt kcepin::;- g-on<i stock, with­
Ollt dll!' rC!!:lrJ to fond. In the long rlln of yertrs, with 
atlellti";1 and can', stnck a1l1·a:--.s prt)'. ,,- e frequC'ntly hear 
C!)lllplaillts til the !'ulltrary; whclll"', ho\n·\'C·r, do they 
aris" 'I Fr"lll a c'lIIII'II'\(' lllisappI·,.'hc·llsion of the use of 
::;t,)('k upon a furm. It i" p8j'1~·ctly true, that at a distance 
from IJlark.,ts, the sale of ]J,:'d' and mutton, Lutter and 

chl·c.,,', do not l'l'lJlUllc'rate the f'lnner. Ll't us add to these 
itc'lll~, i\bNURE, alld S('I: hoI\' th,· balallce-s!J('ct stands. A 
farJlJI'j' \\ho mallUI'I'~ occa"illnrtlly and spill'i 11'.'1 y, we will 
suppose, has ~u acres in 1',,11 wheat; he is aeeustomed to 

]'(';[!' 17 bushels to the rtcre ; hy glll,,1 manuring, we may 
reil,,,nah]y eXI"'ct that he will lllotain ?) bushels; an in. 
('1"'<[:";1.' on his 11'1",1" crop of 160 bushels, due to manure 
alllll,·, The vaJIll' "I' ·10 bushels will pny ~Jr labour and 
tiJlle expended in the "l"'ration. Then- J'l'mains a clear 
profit "f 1'20 bu,llI'k To !J""f, mutton, wool, cheese, but. 
ter, IIlilk, 11(' must not only add 120 bushels ,,1' wheat, but 
also the imprul'l''] conditi'lll of his land, before he can esti. 
mat" the gain or loss on a fair proportion of stock. 

118. Let us I'ClI1cm],,'r the principle of husbandry in· 
tl'oclllced in art. \1,-)" THAT ;'<0 FATID! CAN CO:\TI;\,UE TO YIELD 

GIlAI;o;·1'ROVliCI;\,G l'I[U1'S, 0;0; A SURFACE GREATER THAN o:-m· 

THIRD OF ITS CULTIVATED EXTE:\T, FOR MANY SUCCESSIVE 
YEAItS, WITHOUT DIMINI5lTl:\(; SCALES OF PRODUCE. A farm. 

er lillist have a rotation of c/'('I"', in order to preserve the 
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fertility of his soil. lIe must have IlLinUre, or recourse 

to fallow and wlieat r"tatiull. If tlie "uuve principle ue 
once recognized, the great advantages resulting from the 
preservation of a c<>nc,tant I'atio uctween stock and araule 
land, on an araule farm, will become easily apparent. The 

severity of the cliwate in l\ll1acla, the mixed system of 
husbandry which ulli I"'I'-;ally "iJtains in the country, and 

the markets, est"uli~il tile I'alu,' u! tlwt rali,). It is un. 
questionable, that a mucil lar~I'1' amr)Ullt of stnck ('an be 
kept upon a Cum ill tlw C uil,·d Kingduill tllUn in tbi~ 

country. Experiellce allll circum-:tallccs alone call"lIaule 

the skilful farmer to lkkrmine whetljl'l' tlie fil'e sbift, the 
four silift, or thrL'e shift rotatillll is 111",1 rernUII(·l'ali\'c. 

The rotation he adopts will enaule hilll to disc"\"r the 

amount of stock he call sustain, uI·aring ill l1Iind the im. 
portance of having a sutlkicllcy of manure for his grain. 

producing crops. 

}-19. \Vhere the valuc of manure is so little known, 

that barns and stable,s are occasionally shifted, as the most 

convenient mode of gellill.'2: rid of the nuisance; where 

fields are croppcu for mallY years, \\'itlIULlt receiving one 

particle of that whic;h is wasting m'ar them, anti where, 

when applied, it is taken din'cdr frlnll the cattle·Y[lrd, 

without having undergonc f"rmcntation, in order to deslr.-.y 

the s('ed, of noxious \\'I'cd,s, it \I'ill appear utterly incom· 

prehensible that cattle greatly assist in improving the fer. 
tility of 11 farill. Happily, such a \\',Iste[ul lind rude sys. 
telll of limning praclice! is gradually grIJ",ing less frequent 

in Upper Canada, although it is unquE'stionauk, that farm. 

yard manure is almost univcrsally npplicu without prop(·r 
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prf'prlra(ion (ilrt. 10:1), and (OIl fJ'Cfjuclltly full of the seeds 

Ill' Wt'l',L, with tlll'ir \itajity unimpaired. 

I.-,n, Every thiJl,~ connected with the feeding of milch 

kine is of importance. Tit .. ," should receive their food 

with great n'gIIl'lrily, and \,,: rlI'in·n to water atleasttwice 

in the d,,\', III tlte winter time carc' should be taken to 

free tht, \I',ller trough fl'I'II) ice, sinc", whcn the water is 

w'ry (',dd, (':1111,· ,!I'illk as little as i'"siIJle; their supply of 

milk is cUlls"'jupntly reduced. \\";1«'1" at tile temperature 

of that which e"I11I'S from a well :.!3 to 30 ftTI in d"pth is 

the I1nst favourablr for e:lllie. A gllO,] milk Ct,\\, will, if 
well (;.,] \\'ilh ami",...} rali,lJ) of h'lyorcuts\I"\l\\',andsome 

routs thl"\.'wn dllwn \\'hole III·f,r,' her, !'ield milk for 200 to 

aoo d"ys, all,1 gin' on an ayer:lg" 10 (0 14 pints in a day. 
Cattle of all d"s('ril'(ions should be JI"uscd, or at least be 
provi']t·'] with sheds, during the willter months. A cruel 

alld iIl,,,t unprillital'},' SYS\"111 I'rn'ails large·ly in remote 
townships, of permitting them til I,,· exposed to the inclem­

ency III' tlte wl:ath('J, with an inclilTerent dict of straw and 

what till';.' can brn\\'~p. during the whole winter. Thcir 
milk m'(T",~arily faih, antI \\'11('n spring returns they are 

fi,unrl ill slIclt a r",]lll'I',] and rlcplomble condition, that 
many weeks, and ('ven months elapse, befure they regain 
their s\rl'n~tlt and habit. 

151. In 1'1'"1;·,,,,1' ;'IJorton's Elements of Scientific Ag­

ricultur,', thc fullowing admirable remarks on the neccssi­

ty of giving due attention to young and growing stock 

occur. ., Lt'f us CI'llsidcr, first, the young and growing 
animal. '''hat is the system t,,, I often ]'11 1','; I] (',} ? The 

best hay, the best shelter, the best litleI', nil the grain 

nnd roots, are bestowcd upon (hc working or the fattening 
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llllimals. The young ones have poor shelter, CUllr~,] \Jog 

hay and straw fodder, and little care of any description. 

III tlw main, they are left to shift for tilCIIl'ich'c'" with poor 

food, and imperfect accommodations, frf'ol'\f'ntly with no 

accomodation at all, unless the warm side of an aiel stack 

of bog hay, or bleached cum-stalks, C;l11 be so c<llled. "\s 

they crowd under its silelter from the \\' ind, <Ill" cat sulIle 

of the hay or stalks to kc"l' froll1 starying, ti,e (lwner e(lll­

I;l'Utulates himself on tile ~;ll'il1g of food tlt<lt he is en"ding. 

I would ask him to l'IJlIc:i,j,.r ,\'heth('\' tllis i,-; really the I'(ot 

possible practice, and think it will lI"t be diflicult til ,III/II', 

that evcry Ilnllr of this fallci,'" gaill is in reality a l""ililc 

loss. I: call be mad" evid'_'llt f'1'UIl1 the f(Jllu\\'ing facts. 

'I'!.IC young animal i;;, IIr should iJe, gro\\'illg wl,idly; its 

muscles shollld l)(' ,j,.('(·I"i'ing and incrcGsil'g ill siz('; its 

bones growing allel e'JlL',ulidGtillg ; its Whole fraltl!' ('nlarg­

ing from ,];tl' tn dav, in a rapid anri all,]').;t jl,'rc"l'tible 

mallner. This is IllIl to be dIL'LI,·tl 1,\' slIch trcatlllt'llt as 

describer! aiJ,,\!', The rcal 11<'(''] at this tillle is I;,r remark­

aLly strl'lIglhenilIg all,] lllltritillll,; loul! ; a fllod that shOll!'! 

contain a Jar",· pr"I,,,rtillll of i\iitrn",'1l in SOIllC lonn, SO;lS 

to incrcabe tl'~e muscIL's; alld of pl~sphat('s, tIl 'l:''-'Il~thel\ 
and ,enlarge the I" >II";;'" 

1:".:3, 'L'he cnlIliiliollS [.Jr fattenillg an un,ill1al are sati,,/1ed 

if it has repose, \\ al'lllth, clealtlillC'S,", <III.] r(',~1l1ar i;'c.]ing 

A mixed did of d I'V anr! succulent I;)(,d, slIch as hay an~ 

roots, in the \\illtcr'lIllJllths ~ and gooclel"\l'r, or ('''t:ellel;!! 

rastl\r:t~'., durillg tlte Slllnl11Cr, It sholllrlic bon'" ill mind, 

I I I , t J' It - I· (T1'",'lll'lll" I,,·,," hnr t lilt \V len a co\\' 'r'~JllS 0 a e'll, ~ 1\ (" 0\ , • _._ .... 

milk; thcr"forc it is illll'ort;tllt 1I1 Lillellill~ ','un s to let 

thCli1 run dryas 51),:"1 as possible. 
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1;',:3. THE CITx.-Fcl\' anim~ls grow so rapidly as the 

calf. The aW'IWCC' J"il,' increase until they are weaned, 

is ('nn~i"era],1r 'I\'·~.r:.! Ib~. They ~·('d upon the perfection 

of fuod-upon' milk, "'hieh contains in itselfall the substan. 

ces required to build up the animal frame. 

In 100 Ibs. of a go· "I COl\' 's milk, there are found about, 

87 Ibs. of ",ater, 
, .I,). saline in~I,,'clients, (](!Jlle.carlh, &e.) 

4~ do. sugar of milk, 
3k do. Oil amI fat, (butter) 
.q do. l\itl'''!,!:CII Prineil'lc~, (curd, flesh) 

"'hen churnerl, the su hj,)ined table ~h,,\\'s the aycrnge 

proportiun of useful deliry products yi,lded l,y good milk: 

('11<"'<;(' • • • 8 Ills. 

Dulter. . . 3 do. 
Dlltler.milk 1:2 do. 

Wit,·,' . 77 do. 

lOOlbs. 

1,-,1. The curd is a Nitrogen Principle (caseine), nisol· 

\'('d in the water of th,· ;11ilk. (art. 13G.) Its solubility is 

due to the prescnce of soda. If an acid be introd uced into 

the milk, it seizes upon the soJa and forms a new com­
pound. The curd j:< insoluble in water destitute of free so­

da, it th"I'C'frJl'" immediately as:<lItnC's the solid state when 
nn acid substaneo is poured illto the milk. This operation 

goes on ill warm weather in the following manner :-Milk 

contains sU~;1r, which is converted by a ncw al'Yan~:cment 
of ils particles into an aeid called milk acid or laclie acid. 

The acid forms u union with tlic sOllu. The curd deprived 
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of soda is no longer soluble in water, it consequcntly sr .. 
parates in a soliJ f"!"I ll. The ch~Il~13 or milk sligar iuto 
milk acid is eITeclcd artifically by the intr,,,jucliull of a 
substance in a state of Jecomposition; as rcnnet, or the 

stomach of a calf. The d"c'''l1pn,itinn which is going on 
in the rennet communicates an impulsr. to the l",,(i,'ks of 

the milk sugar, ",l,icit re-arr:lll;.':" th(·ll1.~,lv('s uncleI' its in­

lIucnce, and as~urne the fvrm and IJr'Jpertics of milk 

acid. 

1;)1). 'When butter is about to be salted fiJI' home use or 

the market, the gl·,·"jc·"l care ulIgiJt to i)l' taken in the way 

of kneading and prcssin.~, in order to free it as l1Iuch as 

possible frol1l the IJutt0rmilk ane! "lll'd ,,'llich it ('lIlltains. 

The quality of the salt elllpllJwd. is of the utmost impor­

tance. As a general rule, l\Iineral salt sll,)uld be ayoided, 

as it al wa,'s contains "'Ille foreign lnaticrs such as ;\L'g­

nesia, &e., "hich frequcntly spoil or injurc the contcnts 

of a c,,' k. Slrull.'.': ~Tarinc ~<llt is tlIC ill'.':t f<Jr the plll'pn,,'. 

An exccllent pickle is made by l1lixing uI'e paris of good 

Murine Sidt, four p<lrls of fine 811.'.'::11', and two parts of 

Saltpetl'c, and incorporating tho mixture thol'ongi'ly with 

the hutter, in the ['I" '1" 'rlion of t':Ju ounce to a l'lund of 

butter. 

liTany persons oh.i' ,,·t to the lI:l\'Ullr cotnlnUnicatCll to 

butter, uy e:l·di:l,', milch ,'OII'S wilh tlll'tl;I", cabbnge, 8 .. -c. 

It may be u,··ful t'l know that th'i' tlisagrl'C':lule t<lsle thus 

impHted to tho 1"''''1111'1--; of tit" rLlin' m:1\' ],., l'olll,)Vcd uy 

the f,Jllowing simple 1'1'0(;0',. "Take Saltpetre, three 

ounces; wnt"r, luke-warm, Oll(' quart; diss,,j\'c and bottle 

for use. Into each ten-quart Illilking pail pour one wine 

glassful of the solution, and mill, upon it; tltis will be sut: 
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fivient, allJ no Ill')re nitre need be added to tile butler."­

Skillillg's Agri{;ullUrc. 

R EC ArlTl' L.t TII):\. 

3;,. The' strcBc>:lli-givil1;,': [>"1\'('1" of Y(·.c:dabks, when con. 
1;UIllC'tl a~ I;"" I, is in a great lllC'asu re J ue to the quantity 

of Nilr"::;cll Prilll'il'lcs dl"} ("'Iliain. 

:lli. TIll' l:ltlCllillg capuLililit" to thl' proportion of soluble 
i'rill('il,lr'~ I·;"t c"lltclilling :\-ilr"::;r~; and .of thesE', chiefly 
tu oils anrl filtS.. 

:r,. c: r"r'lI C,,,ldr'l' is morc Ilutritioli~ than when in the dry 
stntt', on fleCotlllt uf il~ LrJlllaill;H!.!;, ill tIll' jllicl's of tlte 

vr·.!.!;r·l;tloIr·s of which it is CUllll,,,,,r·.!, a larger supply of sol. 
ublc Illu~cul:lr alld [ullcnill~ Cl)llIp"Ullds. 

:F. Tlw hoalth and \I'('ll-boill~ of stock are groa1ly de­
p"nrlr'll! Ill''''' rogular IL·I·rlil'g aue! warlllth during the \\'in­
tel' ~1_);IS;JrJ. 

:;:1. The I alII<' of ~lul'k upnn a farm is not /0 be lllf'nsUI"­
er1 Iry the IllHI,r·tilIJlr· prorillcts of thp dairy or slaughter­
llOU,;c; thL'Y yield, but I), Illlr~L' itt·IIl.'; in conjulll'tion with 
tllr, IIlClIIIIl'r' tltr·\ lItTonl j;,r di~tribuli'.'ll over the ~lI'aLle 

lund. 

·10. (;,,·,.1 I;·,·,J allll warmth are absolUlcl, 1]('{'L'ss[tn' fo.l' 
thp rr"jlfl' grr'II'tlt ~\I1d rhycl"I'I1lf'Jlt (,f .y,-,u~g sioek. ' 



LECT URE VII. 

F~"ction of Digestion-Function of Re,piration-Animal treat­
l'urposea served by FooJ-OPIlf,slle Funcliolls of Plallts nnd Ani­
mals-Productiun of :lIanurc-lldative Y"lue uf Animal :ll"nur.o 
-Recapitulatiun. 

156. The purposes sC!rvcu Ly the con.,tilucnts of food 
in the anilllal eCOlJomy l'()lJstitlll<' a sui'.i''t't of very inter. 
esting inquiry, anu of some practical value to farmers in 

the manelgelncllt of stuck. A Lril·f \ il'w ()f ti,e ciig"stive 

and respiratory processes will enaLle Wi to trae" th" chang. 
es wlliGh take place ill articles of f;)"rl, ill' fore llll'y minister 

kl the well.Leing of aniumls, The digestivE' organs of the 

horse anu tlte ox diller in many j'("!,cr;ts : the succes.sive 

steps, and the final result oLtainccl, are the same in both 
instances, 

The food of tlte hors(', after IJavingbcC'n introduced into 
the mouth, 11l0islencu Il'jth saliva, ancl wdlmaslicall'd, i,;con­

veyed into the st()lll<lch by the llIeat pi!," or (C~()phflgus, 

where it is suLjce\ed to the djossolvillg iniluC'llcl' of the 

gastric juice, and convel'tcll into u homogl,ncous pulpy 

mass called CIInn:, The chy'"'' passes from the stomach 
into the inte,~li!lal canal, into which two liquids-bile and 

pancreatic juice-arc poured from the li\'er and p,lIlcreas, 

Ot' sweetbrearl, Ly means of ducts krnlinaLillg ill the intes. 

tinal canal, about fl\'(' inches ('1'''"1 the stomach, By the 

Rction of thesc liquids the Cllymc is resolved illlOtwo por. 

tions, named resrectil'~ly thc ClIYLE aud thc HESIDUUM. 

Tlle Chyle is absorbed I)y a nllllJlK'r of small vessels or 

absorbents, which terminate in the inner coating of the 
6 



inkslill' S; tho r "i J,;unl i~ 1'1'1'1",11,,1 throu6h the intestinal 
c~tlJnl, find (j;l'l~l:r ~,i\"-'Il ulr CI~ (~('r(·ii}r·llts. 1'he inlbibed 
('hyl", is c' ': LJ,t, ,,J i,l rl 1"'("['1::<'),., frolll I.,hich it is convey­

e.l LJ' Cl duct ill:'1 til:' cir:,!:lali,'ll. !, Iler having been thus 

lllill~I,',j Idth t!I'-' bl'Yi I, it is t<lk'-'Il dire'ctlv tn the heart in 

th .. ilJlJ"II'" ftJI'III of \'I'nl'I!:; Lloocl ; 111'ill the heart it is forc­
ed tblllll,..::h a S:~(,I;J of arlt'ril'S I" the lungs, where it 
('OIIH'.'; illculII:td II i:h [lie "'\Y,':"II ,.I' :lle :,;r, dl'al\'1l ilitotiJe 

Jun.,,> during c:tch ill"j'ilillio!l. _-\ l""lsi,ll'l'aLle portion of 

ib Cal'i""1 /11111 f!\',ll'u,,::, II """d)illill,~ with the oxygen of 
air, i,s noll' gi\"'11 orr in the lorlll of ctnlJonic acid and 1':'[­

ponr ')[ wat<-r tllroll'.:h till' IIl<,uih; I\'hat remains, consti­

tuting purified bl,,,"l, g'"'" Lack to the heart, tn be propelled 

to el'l.'I'y p,ni"iI of t!!c' L",'I:-, supplying l1utrilllCllt where 
it is ref], u ired. 

1;) •. Til rlllllill:tling :t1:il1l:tls wc find four stomachs, all 
Cl)llllI.,.I,,J c":lti!III"lIo],\' 1\ ith the ~lIllct or IIwat-pipe. It 

i, ill tIlL' l"~l IIf tit,,~C' ;;t"lillICitS tklt the I'I'''L'I';;S of diges­
tion is 2'lrried "II. '1'111' lil~t is called thc paunch, and 
]HI'I'"res til<' C",,,] Clr l'llllli:I,lli"1I I,y softcnillg il. The 
ji",,1 tlll'll I'''''S''S ;1.1" till' :;[(,"1111 Sll'llI:ll'L, \\ l\l'l'c it is rolled 
intll !",ll,'h e,r tIl:' PllI'l"';" ui' [wing l'elul'1lc,d to the mouth 
L1\' r"III"',[;c':lti'dl, (Ill<' l'II,I). ]-'1,111: the lllc,uth it iSl'lIJIIl'y­

ed dil"'l,tl,\' illt" till' thinl ::r'>1llar'iJ, lIil,'rl' it suti~'rs ClsccolJ(1 
S:Jf'tI'llill.'~ I,rllc:',", ,ll;,'r II'I.ic11 it is 1'1'''1,,11, d into the fourth 
SlOlil:lclt, aULI tlIl'IIC(, ill'" dIU i:lt, :,tilllli c:tll:ti, '1\ hcre' difJS­
lion is C"II,!'],t.l, as b, CiI'" d":'I'] i:;,d. Thl' tilllc which 
elapso~ Iwli,r,' C,·,,1 is relu!'II"'] to sufier relll'ls[ication in 

llOmr-d 1"111:,, j, :lb'I/lt IG Lours: I""y hard and coarse 

did rl"['li,-,'" a tl1l:1 111..::1,:"1' p 1';",] for l'i'cp:HatiolJ in the 
paullch allll J;l'c",:,d ~t<J!:J:i,cli. 
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158. In breathing, the air is takcn thl\)u.';11 the wind­
pipe and bronchial tuLe3 into tlHl lungs, wille:l arc similal' 

in structure to a \'cry fine '-:i'-!ll~'{: '·III·I')s,:,,1 in a IXLg. The 
sides of \'ast numbers uf ,,,ull (;:·1:.'; lJf which the lungs 
are COlllp'IS,·,1, [In,1 whiGh f<Jrlll t1w krlLllllali"n of the min­
ute brancilings of the Lronchial tub.es, (·'-'lI.,i,( chil'l1yof 
blood HeSS(·!.", 1,0 that \I-Iwn il";I1II'" orl":(II1sLloodis{orced 
from the heart to till) lungs, it i~ diiTu;;ou by nwaI1S of the 
small Lloou I,[,S.':.-Is ol'er a vcry lar:;e "mt:w,·, (art. l::!U,) 

anu at the same time l':'1,');;",1 to the [lir 1"llieh is contained 

in the lungs, the siu," of tiI,· blood y,'S,,'']'' Ilille'; so thin 

nnu porous, tlwt allhow;h lL,·,'- <Ire ""1,,,1,1,, of rr-taining 
liquid blooel, tl,c\, callLl": nl'l',)e;,' th,' p.IS"",':" of oxygen alld 
carbonic acid. \rhell <In in."pir.Lti"ll t"k~s pI nee, II", II1Il~S 
nre filled with air, a porlion of its J)xY.':CI1 I""s('s (hr"u~h 
the "i,j,·s of the minute LlufJrl \"·.,,< .. Is surrr)undill,~ the air 
cells, and is absol'llL':I by tllC' 1)]00,1 ; olle part of tl,,-, "I"orb­
ed UXY!,:"Il, ulliting ",ith the (;arLun und llytlr>Jg-"l1 uf the 
venous or illlPL1I"~' 1)1"".1, is :.;il"·!l 011' a~aill in the {()I'lll of 
carbonic al·id awl lI'atl'r, till' othe]' !,::I'lioll is l'ulIl'l'y(')l IJY 
the IJll)',,1 to ('very part of the :-,.",I",Ll, "JllliJining with 

carbon and 1I,I":lr";,;('n in tlw capillaries or "mall tubes (;on­

nccting arl, ri(·., amll"'i:l', for the 1"11'1"'''' t!c,criLed in the 

folloll'illg article . 
• 150, \\,1",,, Jlx\'gl'n (':~'"1Lincs with car!.->lI, or with hydro­

gen, I-TEAT is lilJ('l'ated; it is thus tbat theullion which takes 

place in tIll! 11111:':" and cnpill'" i," ,L'I'-]"I", animal heat, 
and preserves a ullifl'l'IIl temperature uf tbe blood, under 

all eirCUl11stalll'('s of healtb. 
The production and mainl'~n;\llC(' of nnimal heat, as far 

asit is un(Ic'J'stuucl, illlull'es ll1any illlL-n'I,ting cuwicicralj')Jl:5 
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\1 Ilh r,'I~'r"J1c,' In food. The Ir'mpr'ralilre of tho blood in 

Illan is vC'rv un i I; Irill. I n a state of health and repose, it 

is the ";,lnit'. aiH)lIt !I"". \\'llI'tllcr teslc<1 in thc cold of an 

"' rl'li,' \\'iIlV'r. or ill the bUJ'Jlill,C; climate of the torrid zone. 
Two PI'''l'I'SSCS ilj'p'ar to cOlllbine in prOlliwillg this result 
-I'I'si,irati()11 :111.] I','rspirati"n. The tempcrature of the 

blood of Gird" varies fr"lll 111·1 to IIi/ d('!!rl'c,,; of ~('rpent8, 
from ,-,II tIl lill d",C'I""'''; ; "I' II,h",. fl'OII1:~ tu 1 d"grccs above 

that I)f the llw<1iulll ill whi('h tltl'Y li,'c', In all cases the 

PI'"dlldi')1J of 11,':01 i,-; C"IIII"['(I'<I witll thc al;""rptioll ofoxy­
g"ll all.] its Ulli,'lI with thl' cari)UD (llld hydrogen contained 

in tIll, li:;,lll', of tile' I""I\' and till' I;"HI. 
lli(), IlL'at l'xi,,1s ill 111'1) s("t, ,,-he or "'II.,i1>ll', and 

hidden or !a1l'IlI. ;",'I"i1>],· III':1t is Ihat amollnt of lempera­
tllrl' Ilhil'll ,',Ill 1)(' 1l1":1sured Ily a tlll'l'III"IIII'I,'r; Illtent heat 

i:; that wlliclt is ilJtilllalelv ass""i:lIl,,1 or L'''l1lbined with the 

l'arti,'I"s IIf Ilodies ill which it fI'sidcs, ,\ cilang8 in form 
fn''lllelltly Cat.,:"s L,,,li,,s t() gil'" out hcat, or to absorb 

it frllill ,sllrl'''IJII<ling budic','; ill IIII' IIIIC ('"sc increasing, and 
in till' 01111'1' CII," , d""I',',,,il',~ tlll'l<'lllpc'rature orthe iJIIIJ)' and 
surrounding air, \ \' hen ai I' is ," Illll'r,'s'''-'Il into a >;lIlall space, 
itgivl'sllUt :1lar~', (llllllltily III'IJI'at. \\'h, n C:1llnon are bor­

ed, thc j,l)rill:.~ in>ll'llllll'l:t fr, '1llllltly l,,~,'s liS temper by the 

gl','at IlI'at e\"011,',1. ,\(I>1'II'];'.llIith hllllllll,rilig collI iron for 
a fell' SII('I",,,,j"I' lllilluk~ e'tl1 make it red-hot. All these 

~al'I.' furnish lI,' wilh i!III,lrali'iIls "t the l'''IlI'',r~ion of btLilt 
'JI' hiddell h"1l1 into free or sensiGle Ileal. 

11i1. If ("111111 '111anlities of l'"lrl water and sulphuric 
acid (oil of vitriul) be llIix!,d 11I";I't!ll'r, tlieil" temperature 

a'iscs sudJcnly above til:)t of boiling waltr. \Vhen salt 

Cll!,l snow are wi',,:d (o6('lilcr, the temperature ot the mix-
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ture falls thirty degrees below the freezing point. In the 

former case, heat is evo!l'crl; ill t:,c lallcr, it is absorbed. 

THE FORMER ILLUSTRATES TIlE MODE IX WHICH HEAT IS 

LIBERATED, "WHEN, j'!)!:1;';!> THE PROCESS OF RESfIRATIO;';, 

THE OXYGEN OF AIR COMBINES WITH THE f',\RBO,/ A;';D HY. 

DROGEN OF THE BLOOD. THE LATTEI~ EXIIlI:IT,; THE MA"· 

NER IN WHICH I1EAT IS AD-;ol'Bf,.n F1;'DJ THE BODY, IVIIE:"! ITS 

MOISTURE GOES OFF II, TIlE FOII:,I Or I;';SE"SlBLE fERSPIRA· 

TION. \rl,lll an animal is suil;, .. i",,: from C,'",'r, the tem· 

perature of tho 1,1"",j ri,",'s, i"','a',,,' th0 su!,erabundant 

heat evolvcd in the 11l1l~S and capillari'" is w,t a/",,,riwri 

by the chan:,:" of watcr illto the v"poLir of water, as dUf. 

ing the process of p"rs!,i .. "ti"", (art. ',C,,) 

162. It has bCCll stoted, in art. l'cli" tlrat a ""g"ta}'l~ 

whioh docs not conL';11 allY i\itr",~(,11 Principles (Gluten 

and Albumen, &c.) can",,! assi~ in addill~ ono particle of 

muscle to till' animal f"",Jill,~ lipan it. \\"u .-.1",,1'\'(', how. 

ever, that the food of animals contains a large proportion 
of other sld).'-,taIIClj~, as WUI)(ly £ihn', starch, gum, SIl(!ar, 

oils, &e. TIr,-' chief ,'Ilie:, which these ingrcdi,nis perform 

in the animal ('C"il""l,l", is the maintenance of "nimal heat, 
tllC'y ure burned in tllo lungs and ,slllall .. r i,I",-,,] \'I'"S(']s in 

the same mallller as fuel i,s eOllslllllerl ill a ,11,\'('; the "Iwr. 

ation in tho aile caSl' is slow and <:o!lstallt; in tho other, 

energetic and variable. 

163. It is ('"idellt that a LlI'g" suppl,\' of C, 1']" ,n and 
Hydrogen, the combustible Inalcrials in the. tisslles of the 

body, \1"""])' fibrr, slarcil, oils, -\:c" is I', 'I"il""] i,y tho in. 

habitants of a fl'i~i'] climate, \\'11"J'i' the CjllantilY of ox:". 

gen absorbed by the bloorl during each inspil'ntioll is pro. 

bubly grcatpr than in tho temperate or torrid zoncs,--
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It is thus that we di.'enYl'r a beautiful connection between 
the character of the eljl~J:l(e and the nature of the food 

e'-,Il"lmed. Th,. J': (ilJi'''~'lJX devour large quantities of 
bllJld'I'r "",] oil. 'lIb'(<lllc'I'S Cf,"~i"lill::: alnvlst nltc,;,,·(l!er of 
(·",.i ... " and Ih.J,."(!I'Il. '1'111' natural Ileat of the body is 
slistainr'd I,y :ul'h ',]j, t. The IUlllLc-r-lllen on the Ottawa 
c<)'"I,:"in of' Ih:: 1'::11111',,, of tIll' pOlk rai,,''] on the hanl,s 

of til" riy,'r. TIll' fat p<)rk of Ohio finds a profitable 
111:11,1",( ~'r t!1I' ",intl'r C'Il'I'"llJptillll "f men p:'(posed to all 
th,. S"\·,'rili,·s of a clililalt' \l'11(,rl' tlill thermometer occasi­
onally lall, t\VI'I,ly .J,'c<;n"'." In·lull' zero. 

Iii I. Til" ('YlilUlilin of 11",,1 is nllt confined to animals. 
All parts of "c";"("i,i,'s, 1':\("'I)t th,~ ,c<;r",-'n-cnloured parts, 
(art. :W,) al'''',rl, O:'Y;;"n during the day time, which COI11-

LitH'S with their Carbon all,] nvd"(l"'~Il, anLI forms Carbonic 
:tr-id and other I', 'l'IPOI1l1,]S. • Till' ,t1'~, '1'1'1 ion of o:\~-gcn takes 
I'la(:I'I<I the ,~rl'at<.'t 1'_\I"'lt ill th'-'I,..(,<1, (leaH'S IICtll"I1 11 ",('r;, 
staml'ns, and pistiL. L,dent II,'at is made sensible when 
the "1"'Ii'I,,.'] Il\::,-C<;'" ('II,"bin,-'s \l'ith their Cn,rbon, as in the 
lungs and LI.)IIII Y('ss"I" of animals; the temperature of 
tl,,' plant 1I('l'I"',arily ri"",s. E\]>eriment has shown that 

the interior of 11 How,-.r is sl'llll'tim('s five and e,'en seven 

d",c<;rl~''': "]"'1'" th(· temperatll1'" 1'/' the surrounding air; 
some I",talli.sis g'il'l' tIll' tel11jll·ratur:· of the Ilo"-ers of ccr. 
tain '''I"'cil's of p];,,,:s Illany dl·grccs higher. 

lr..). \\" e ""l~- h"I'" pans\' to ,,1'sl'rn' a great distinction 
111'111'1'1'11 the respiration of plnnts and animals. YEGETA­
BLES ABSORB C',II<I:Il.\II: ,\CIIl, A:,(D !lI:Cf);\IPOSE IT IN THEIR 
LI"'\(iS-THE LEA\"ES, ASSIMIL,ITI:"IG THE CARBON A.\n E­
MITTING THI': ()X 1'1; 1::--1: ANIiIIALS A BSORB OXYGEN, AND con!­
POSE CAItBONIC ACID )\:--In WATER IN THEIR LUNGS, GIVING 



Tll.EM UFF WITH EACH EXPIRATION. The w isd>!ll and beauty 

of this arrangement will be appreciated upon an examinGtion 

of the effects which would ',,(, produced upon air, were tbe 

results ()f animal rcsl'imlinn t,) r,.'f)l"i'l Ili,cl,,,w'c.]. I )no 

cubic foot of (",1'1'''1';'' acid ill ten ""oic j(.ct or.,ir rcllc\crs 

it unfit fi)!" the sUI'P'Jrt of ,",i"lal lifl' ; fl far I",,, 'i":[lltity is 

highly prc.in,liei:[1 "lid "I'PI"",i,"'. Li"I,i:~ C'.-till'fltes the 

amount of C"r!",,, daily IJllrll' d ill the 1.,,,ly (,e all adult 

man at about l~ Oll!W"S. The '],,:[lI,i:\' "t' ('"rI",n can· 

sumed Jaily by til<' illli"]'i,,,,,,,, "f ('an"d .. \\"'st ('1111,0110) 

amounts at tlf(' lowl'st aH'r'1.~l; t" ·!I"I.:IIl!l Ilos., producing 

700,000 lbs, of C':trb',nic aei.]; oti",r I"','atl,ing "nimals, 

stock, &c., consume GiJ,ll,t five till" s as ,"ucb. Tllu~ in 

one year, I).\" r('~pira[j()11 a}(_IJW, tIl!' L'llld'jlJrltlS f}lJ:ltllily of 

4:lS,OOO,lJOO liJS. "f sulid Cari.'»ll is C(jJjIL'l'lLil iutu carLolJie 

acid, and given uii' into the air. 

The mGtcrials which sUPI" ,n tllilt ,1!. ,II internal cnnd'IE­

tion which results in anilllill heat arc dl'l'in,d frum the 

Carbon and II),"r');::"1l e""I"i,,," in the ti.-Sllt" "C the i""ly, 

whieh are rpplflecd by the nilr,,~cn principles of \'C'gc·tG­

bles; from the ji,t, which is repln('('<1 i,y tile fat of food, 

or by conversion of some of itG clements into animGl fat; 

lastly, from the sugnr, gllltJ, alld starch of the food. 

Hence, a sloll' yet pcrpctual cil:lIlp:r of the tiS,'!IC'S composing 

the whole IInimal body is going on durill,:::lifl'; t:IOSC particles 

which have servl'rl their purpnso being lJUl'Il"d to sustain 

animGI heat, the C" rL" ,n and IIy" ""~('ll tlJ('Y contain 

is expired in tile form of ('"ri"Hlio '\"i,1 and ,,',,(,'r I,y 
the lungs Gnd skin,lI'hile their ;'>1;11'0,""11 and inorganic oom· 

ponents arc clillJinatl,d hy the l;idnpy~, and finGlly given off 

in the form of Urine. 



16G. Thc annual production of cnrbonic acid by 

the inhabitants of the world is estimated at about 

154,000,000 tOllS, formed from 4:!,GOO,000 tons of car. 

bon. If til this ,,'e adJliJat wbich is Vl"Oduced by the 

decay of ve~etable matter, and uy burning bouies, we 

arrive at lllllHiJers al):;ulut..!y oVf'fllllclllli!lg. Yegetables 

It-f,e! upon this !'I'sult of animal TI',piratj"I1; they purify 

the air of a llu:-.j'JU.s g"~, \llliell is to tht'rn as m·eessary 

fiJI' tlwir gl'U\1 th as the "XY:c"11 th<:'y return in equal 
1101ulHC to the ;:arbonic add a[""rl,(',j, is essential 10 the 

pl'c~erv"ti"ll and w,ll.being e,f ;.,nilll;IL. 

167. J:<lII"jllgallIt institul<'d a s(>ri,'s of inteJ'estlng ex­

perimrnts r..Jati,c to the (,"Il~UlllptioLl of watef and Carbon 

by different animals, during the processes of perspiration and 

l'espiration. lJ" (;}und that a 1101'''(' discharges about siK 

tiUl('S as II111ch (,,, rkll in the fr)rm of Carbonic Acid hS 

II man, !lUll n C0W about tlve timrs as much. He fed a 

cow allli a horse with a \1 ,'i,~hl',] qualltity of foou during 

three clays, and ascertained that tile horse cxhaled during 

24 hou I"S, j,y Ideans of l'ullllnn a ry and eu taneOlis transpi­

Fation auout 12 Ius. an,] (j ,'z. "l' \\'atl'r; the cow uuring 

the same period and uy tL'e' same prucesses exhaled Ill?" 
wurus ,,1'.2 los. \\,hr'll the I':\.,'rr'lllt'llts anrl an rqual !lmOllnt 

of food similar to tJwt c" Il\slImed l,y the auill1als were analyz­

ed, the result ~h,,\\'I',] ~hnt all<'llt fj,'e POUllltS ()f tbe Carbo1;l 

and half a pound of the Hydrogen of the solid "food must 
have been given on'duily from the lungs und skin. 

The production of Carbonic Adu during the process of 

respiration Illay be cxhiuiteu in the following manner :_ 

Pour rain wale)" on newly.uumed lime', and decant tbe 

clear liquid. The li\ne watc-r thus formed contains dissoh', 



ed lime; breathe into it through a straw or tobacco pipe; 
the carbonic acid of the ureath combines with the lime 

and torms common clHllk (caruonate .·f lime), which 

renders the ":,,t~1' milk-II hite. (",,,tillue breathing; after 

a time it will ],ecome clear ".'~:till. The "'at,'r ab~rb~ car. 

bonic acid as the air frnll! till: lutlg~ 1''''''('8 tl'l'flugh it, but 

water absorbing a cerlail' annllllt of cal'bollic acid ae'luirE'e 

the power of dissolvillg <'kdk, or pure lill1c":,""C'; l'<-'I'Ce 

the clcarn(',;~ of the liquid, Till' 1'/'('''Cll<:U of lime at the 
bottom of llJallY kitchen ut<,.].,,:I., arisl's from tlJC heat to 

which they arc exp,-,,,,d dril'illg ojr tlJl' carbonic Clci,J from 

the watc'r, which j~ thus rcudcrcd illl "1,tI']e of retaining 

lime in sol ution. 

168. \\'8 arc now el:,li,I",1 to t(<tC., with gr::·atcr accura· 

cy the purp'h,'s S"l'\'"cl I'Y f",)cl in animals. 
An nx, we ",ill SUl'pn,e, C::'IlSUnlCS a quantity of fuod 

equal in nutrili')11S q'J:tiitil" t() ,j(ll]'s. of I~ay, I,,'sid<,s!\ 

considerable qUllntity of wuter; .J.lI Ibs. of hG)' Gre com· 

posed of-
Water. . . . . . . . . 4 Ibs. 
\\c:",,1y fibrl' ....•. 
Sugar, Gum and Starch 

Nilrog"ll Principles 

0;1 or felt ..... 

Saline Ingredients. 

" 
15~ 4' 

-1 " 
It " 

4.0 Ibs. 

A portion of the water is gil,'n off' in the form of per. 

~pired matter; anoll.er portion togethl'r wilh undissolv .. d 

substances is ('j,'eke! with the excrements; the rlissolved 

Dugar, starch, a~cl woody fibre serve to support respiration; 
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tll('V nre eliminate,\ from the 1",,1y in the fuIT,] of carbonic 
Rci:] am! vapour or ".-:\1er, hy tl10 lung3 and skin. In a 
stat(> of rep""'. a !n('einn of th(' ,t:l rcll, SU'!H 1', ,':':11111, or woody 
filll'(> i~ (")]1\"('1'1,,] ill(n {itt. Til" Ilill''',':':''1I principlE's are 

f'lllpl"\"Od to fOl'm ~,ddi'i"lJ:.J llJlJ,'clc or I;' sh. The com· 
bustibl" portioll" rtf tilr· \\"l,I·II·' ,ut p:1 1" icll's of (]csh arc burn. 

cd in th,-· lilll,!" and capi!l"'i, >'. tl".ir niirn,!c;] and saline 
compollnd,., arc gil"f'n ,til" f(,('I'1 Ille 1)1)<1,\" in the urine. 

The oils and f:lt "f tIle f;'I,,1 sC'J'\"e two P:II"]"',"",­
bt. That "r SIII'I'''l'lil':: n'>"llirntir)!l, anrl 1]J('rcby the tem· 
perature of (he! 1,1""rl; ~lJr1. Tltilt "f as,'<l'llJing the form 
of animal fat. '1'11,' s~din(' in::l'e'dicn(, replace the daily 
loss which t"k",o.; I.Ltel' ill tile' L"ilIS c]llrl,il1iccs of the flesh; 
the rejected sul,,'lalicl'o.; Leill:: {"und in the' urine. 

The "pl"hilL' fUll f '(: 'II,., "r 1,1:'11 1 , JIlll] a!lil1lu],; have ],een 
strikillfCly clllltr",(rod by a IIlc,dcrn Fr('neh \Irikr, in' the 
fI)lIuw illg (able:-

TilE \·~,.I: r \):1.1:. 

Pflldll,I'-; till' .'\Itrl),-I·II prinl·ipk~. 
I'rHdlll·I·...; LII!' Lltt) .... lIh .. t:IILCC". 
PrOUllf'I· .... S-lJ::;.lr. :--t:lrclt, and ;;11111. 
]11·('111111"' .... 1·.., ~"lht)Jlic .~, 1,1. 

H'·I·OIlIlIII.I·" \\ rt{I'f. 
DL'('llllljllhl.., AIIlIIIl>11I,IC'd Salt.3. 
J)i"d'n~II!!I'''' (h \ :.." II 
AII-.;orh" 111':11 .11111 I :1,')'lril'il \., 
Is nn Hi'p:traLu..; of f!'dlll'Llllll 
l.:s stntionary. 

Til!: .\';nuL. 

C'nnQ1fjlf'<; Illl' ,\ I1r"~'I'I, principlos. 
('111l'11I11l'.-;tl]l'1 ul,-L,IJll'I'l'. 

t "I'> IIDIl'S :--ll~:lr, h. :i.IIU gum. 
J ') ",! III ,t ", rl!LIIlIC .\CHi. 
1'1"',"1"" \\',It,r. 
1'",0111 1 I'" .. \IJII1III11iac:d S.tlL~. 
.\IJ-'orh-.: (h\!!, II. 

IJi ... ell~:I:!"s I le.lL :lllfi 1::I',lrit:i1r. 
Ii <tIl :lpp:tf.ll11" of i 1,\),Llllllll. 

Is LUCOI110ti,'6. 

169. It will appeal', from tIle [;}rcgoing article, that farm­
yard manure C'ont"ins all tlIe slil'strllleeS required for the 
nourishment of \"('gl'l"blc c

" and mallY of them in such a 
soluble state that IIII')' arc sll"CI'plibie of king rc('cived 
without further pr0pn ralioll into thC'ir system, and there sen'. 
ing the purposE's of food. In fact. the only substances aetH­
ally conSlIJlu'rl l)y fullg~'o\\'n anim::ds, and incapable of 
being returned to the soil, are those organic clement:;; 



which, in sustaining animal heat, arc eliminated from the 
bouy in the form of C"li']">nif' .\(;i,1 and "'<I>nlll' of wal('!'. 

It is true, that in th" 1'(,1',[,il">li')11, small quantities of "\111-
monia and S:tlts call I" tracrd, Imt II", rtll)('1l111 j,'; tnn illsi",:­
nifieant to be tal\I'1l jilt., ~\(,C(IIJ!lt. Err I'y-day ('''pf'ril'IlCC' 

te1l3 us, tllat th,· c::j,,',"lil1,:;; L,,';n"I' at',;LI('[, 001111,le ,s"lin" 
and minel'QI ill~r",Ji"nts Cr'>!" i,is C'1'Irl, iii tl", f;ll','ll of 
grain, hay, \\'(I'll, Lntt.'I', (·11"(',;1', lH-'af, !lll; I;, ;lnd l)l)r.'S('-f~i'~'h, 

faster than iLtIlJ""I,lic'!'ic i"fiIJnllC' S ,';ell ('!'c'n:c' a (rlsh sup­
ply 1,1' the <i,e>!I"i"":!,i",, (rI' ill,' ~"il. [I,e al til>: sallle 
time con\'('Ys l1\'."-IY tlJC (lr,~~;i:lic r;dld, flcr.'!!I,:u1all d durin:.; 

the lapse of ;I~:'''', 1l'l;ieb 1I",:i,,:ts Iii" t"llil':>I",1 :'1" ('i," "f 
vcgetaLles to surpass ill i111' ,J '\ ,:lU1'III'llt ur tiJeir f>1'~:1I1.'", 

kindred '1'('cil" gru\Vill:~ in;\ wild :,I,ill'. It is 1'1 id,'nl, 
therefore, that if he ,]" 11,1 rd'II" a part so aIJ"tl'Qctcd, ill 

the form of :\L\'i',iUl~I':, ;lll,] ,c':i\I' 'IT,IE, I,), II Jtu"Lti,," of 
Crops, fur the solullility of tlJU J'L'lllailling- p~Ht required, 
the fertility of IJis soil lIill d"lI!'e;",', and dimi:,j,I,ing scull'S 
of production will 11<>1 fail til II>.>illt »Ill his ('ITI11'. 

The due prescn'uliiln and applieatiun uf manure is es­

pecially rNluircd in ('Illlarla, where the "'\'I'ril.\' of the 
climate compels the humane and tlnilty fllrmcr to house 
and feed hi,; ('allk c1ul'in~' m~my mouths uf' the winter sea­
son. The solid and fluid e'.:Cl'I'lllC'lliS arc therefore accu­

mulated in one Split, requiring ('111'1' fc)r their l,rc,crl'atinn 
and after disp",ili{lIl; II precllution 'I'ith r"i,r(,llee tothe 
fertility of pasture lands, which is lJ"t '0 much needed 
where cattle can remain in the III Ids night und day for 
cleven months in the )'1 ':t 1', ns in IIollGnd, Dclgiul11, and 

some parts of England amI !reland. 

170. The quantity ~f fresh manure produced by the 
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JlOrse and cow is nearly double the quantity of roliJ food 
lhey consume. Thus, if a horse or cow eat 100 Ibs. of 
hay, thc weight of the fresh manure produced will be 

about 170 Ibs. This 'Treat addition is due to the water 
;:0 

which the animal drillks. }, farllll'r can always estimate 
the number of tons of fresll manure he will have, from the 
quantity and kind of j;,ud culisumer] by Ilis stock. ,Vhen 
animal or yegr'lilLle manure is allow!::ll to J'L'main in an 
unsheltel't·d spot. ex posed to sunshine <til,] rain, the greater 
portion of the so,luLle aor! most valuaLle saline ingrL·,jicnts 

are either washed out c;f it, or if (If an organic character, 
pass off in the form of C::lrbonic a8id <Inri Ammonia. A 
given qU<lntity of farm-yard mallure will klH·lost consid­
eraLly more than half its 1l",j,,,llt bC'fore it is fully rotten; 
but what rem<lins behind wilt be far richer til mineral in­
gredients them the ,"cUll<: 'I-l·;.~ht of fresh manure. 

The comparative "alm's of different kinds of animal mao 
Ilurc arc here introduced in a taLular lorm_ The table 
will servc to (Erect the attention of the farmer to those 
which are easily accessible, and yet too often altogether neg­
lected or very imperfectly preserved. Good farm-yard 
manure is tar,en as the standard of comparison, and its 

'Yaluc represented by 100 :-

Farm-yard manure 
Solid cow dung . 
Solid horse d LIng. 
Cow urine. 
Horse urine . 
Sheep dung. 
Pigeon dung _ 

Fresh bones . 

100 Ibs. 
1:25 

7:3 
91 
1G 

36 
5 

[ BOlissillgau!L 
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From the above table we learn that 100 Ibs. of good 
farm.yard manuro may be expected to produce as much 
effect as l2~) Ibs. of cow dung, 7:3 Ibs. of horse clung, 
91 Its. of cow urine, 16 Ibs. uf horse urinc, &c. 

RECAPITULA no.'!. 

41. Digestion is the general prr.(:f·SS Ly ,'hich fc)fJrl is 
converted into Llood. The di.'-,:"c;1 i ':,' orgn ns, prope rl y so 
called, are the l\Iuuth, :-:ctlivary (:10\11(1." ~1',,"aC'h, I(iI,"­
tines, Liver, Pallcreas, and the Lad,·;,1 or Cllyl<, .\I"'Jr .. 
bents. 

42. Respiration is the fUllct;,," hy which the 1']""iI is 
submitted to the oxygen of air fur the purpose of chang­
ing its properties; thus adapting it to acc'"'I"j,1I nutrition 
and the production of II"aL 

43. The respiratory organs are ti'L' Lungs, 'Vinupipc] 
Bl'OllChia or air-tubes, and the "il'-",·lIs or wsi"les. 

44. Animal Heat is supposed to be produced by the com­
bustion of the CarLon and Hyde":;"11 of the nutrient blood 
in the Lungs and Capillaries. 

45. The worn-out particles of the tissues, together with 
n portion of the starch, gUill, woody fibre, sugar, and oil, 
or fat of the foou, furnish the CariJon and Hydrogen to 

herbivorous alJimals; their tissues, and the fat or Ile.h of 
their food, to carnivorous animals; and their own fat and 

flesh, to starving animals. 

46. The Kidneys eliminate-urine from the blood, contain. 
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ing th!' nitl'Ogel1 of the worn-out particles of flesh, together 
with their saline and mineral ingredients_ 

47. The functions of plants and animals are of an oppos­
ite rlc-'crij1Ii"ll. Tile plant lllal1t!l;tetures prjncjplc~, the 
animal ap]ln.'lpriatu all.] consumes (11'-111. 



LECTU~E YIlL 

Parnsiticnl \~('''i taldcs nn(1 Til ('('1-_'--;;11 !-1\'Iilcl'·w-;'-'l1lllt-Potnto 
Djiea~c-'Til'" HC:3fiall FI~'-Tlll_' \\-]\1 :Jt F!':-Tlw 'Yin! \\"IJrm­
Tlw TUrllip FJ~'- \V"I·li.~ Ill' .\ '..-1 i"lllllll"-( '~IJ" ,-(. l.'lad;). 'J'ltj-.tk: 
-Adaplt1til)Ji Cit" the CliIlIate Id \Y(_.~t..J!1 Can.:tlla to A~riclllttlre. 

171. Cultivatcd ern!", in ('Hna,]" ::tn·li:t1>1(· 10 m::tn;, dis­
eases produced by Iniurl)s""pic Y",':rl"!.!,·.,, as "".]] [t" to 
the d(·lll·l·dilli'lll~; of '"r1rj"lls killd'3l1{' ill<";I_'C'!'-":. J\llll)ll,-'; "('g­

etablc par:l,site's, tlte 1111)sl l,r"'Y"]"lIt nu,] destructivC' an' 
Rust, Mil,Jc.,,·, aud :-~ilIUt. Tilc II, S,i"li.fl:--, \\'Ilcat.fl:-', 
TUl'llip.fly, and the \Vi'·I·.wortH are tl:e II100t formidable 
ravagers anl0ng the lll:,,;('ct triI1cs. 

17'2. nllsl is :1 fungus (a minute YI,;.':,·t,,]'I,), (}f csceed­
ingly rapid grrMth, amI fruitf'ulcllar;tctcr. It is not con­
fined to cullil';tII·r1 grain.proclilcill;:: C'rr'I'e, I\n 1'l',!:!,,·tnblJ', 
indeed, is altng<'!llI'r free from lial'ilil.l' to its attacks, or to 
the destructive growth, ,f othcr 11 I iI'1'IIc('('l'ic plants 011 their 
flowers, lean's, 01' stcms, The gClIl·ral appcarance of 
Rust on whcrlt i,~ 1Jr. 1'"Il,j ,. II I UPOIl tl,e "talC' of tho atmos­
phere, DLlrii1.~ the 'prin'.!', ',11111111('1', autumnal, amI c:ycn 
wintcr montl,s, 11:1' ail' C'lJlllailiS multitudes of the germs or 
seeds of small Illicr"';cI)I,ic plants, \I hich are carried about 
by winds, anrIIII·gill to grow Il'ilcIlC\'l'r till',\' alight upon a 
suitable soil, if the trmpernture and ml,i,turc nf the ail' 
be sufficient to call their yjlalityinto;tctil)ll. Thcdcscont 
of cI'cry showcr of I'ain or oven snow brings clown myri-
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ads of minute seeds ill\'i~ible to the naked eye, which fall 

upon the leaves or stalks, or r~"." into the system of plants 
with the water which l'llkr.'; at their roots. There are 

many spec-il's of Ru"l, the I!lost crdlIJIIIlt! and destructive 
are the oran.C;l' amI tllC rr, I. ,r hen found to a hr,C:c extent 
on 11111',,1, till'}, al,sorb tllC 1:'Jurj·I,,"r'iil of the FI[(nts, and 

frequently d,'strl':'- the IIIC'.'[ pr"lllisill,c,: crops. 

17:3. FUlI;;;i in ~'('t]('ral alr."-,rb n~;\·:;t.'n from the atmos­
pli,'rl' ills!r'".] of l'arIJ'.",ic ,wid; tIlt·.,· thus as,-;imilate more 

to anit1lctls than \e~d"blc" '1'111':' "btain their nourish­
ment frotlltlte sub.stallc,'s Up,rn which tl'l'Y gr"w, alt.] not di­

feetly from the <lttwr'r,!,erc or soil. TIll')" appear to gennin­
ate underncath tIle ,:,;n or "I,i.](J'llli, erf the 1'l'!=!'I'taLles in 

which th,'y 1"111' fOlltld a l"rl~"l11cnt, and as th"y inorease 
in size till'!, 1"·lrlru.](' their heads throu:,r:h its porcs, and eren 

burst atll1 d,'stroy tire k"itlt'l' of tIll' epidermis. 

174. It has been alJ'I'<ldv remarked that tlte continuous 
flow of tlil' sap in YC'gr'L'!,j"s is mainly due to the pressure 
of the atmosphere, ('<Ill",,] by the evaporation of the water 
of the snp from till' surfaces uf the leaves and stalks. (art. 

41.) If evaporation be slll'l'rl'ssC'd by any external causes 

the sap ceases to flow, anll accumulates by capillary attrac. 

tion and tile operation of Dilfu,;illil in the ye~s('1s of the 

plant. Air, it will be remembered, can only contain a 

celiain quantity of Iltui,tllrc', dependent upon its tempera­
ture. (art. 1-1.) When there is but little ditTerence between 
the warmth of the air in the day and night times, as in 
damp sultry weather in .T nne, July, and ,\ ugust, the air 

remains for some hours saturated with moisturl', evaporation 
ceases as long as the state of saturation continues, and the 

temperature fa>,lOlJrs the germination and growth of the 
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seeds of Rust and Mildew. Rust is most frcqucnt upon 

rank and luxuriant crops, as might be expected from their 
great evaporating surface. 

175. Since the -prc\'alence of flllst is dependent upon 

the condition of the atmosphere and llie morc 0" less lux. 

uriant growth of the vegetable, the attl lllicn of the I~,'-'m'r 
must be directed to two cirelllll:;lilllC'('S in order to lessen 

the effects liable to be pr"d Ll(',d by these destructive fungi. 

1st. To tbe period of tbe se",;' dl in which the occurrence 

of damp and sultry weathcr is to be )""kl,d for. 2nd. To 
the haLit of the plant. If Rust strik,' tl", plant klufl' the 

seed Legins to form, thl' most di",,,t""'I, l'li;'l'l,., lIlay h" 

produceJ: if aftL'r the seed I"" been funned, yl'l Ilt,I;,re 
it is ripe, little apprehcnsion ]1f'L,d h, l'llterlailll'd for the 
safety of the crop. Noll', experience slll,\\" that in the 
climate of Canada, the conditiun of thl' atillospherc as fe. 

gards saturation with moisture eOl1currcl1tly with a high 

temperature, is "I'ry sl,ldulll SIlC" as to favour the germin. 

ation of the ~l'('d of Rust before the last week in June; 
if, tl]('r,,[',rl', at that periud, the wheat plant is so far ad. 

vaneeLl as to IJI'Jll'yolll\ the influence of Rust upon the 
formation of the grain, the dangel' is provided luI'. 

176. The precautions to oe taken agaillst Rust happily 

constitute a necessary step i)l good IJl]sl'alltir)--tllC'Y are 

DRAINING, LInlI:-IG, and the seleclion of early varieties of 

wheat; both of the mechanic,tl operations accelerate the 

growlh and ripening of the wgetablc and increase the 
strength of the straw, hesides reducillg the (''';Iporating 

surface of the leaf. There is no 'l'lcstioll thut I,), a judi. 

dous iPtrodl\ction of these nnil,j(,cs, 11.ll' df'structi\'c c'tkcls 
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of Rust on wheat would be very mueh diminished, if not 

in many seasons entirely prcyellted. 
177. l\I lWEW is occasioned by various rnieroseopic fungi, 

which iltLlck nwny kinds "f Y",~"lables under circumstan­
Cr's faHIII/"ILle (.,1' tlF'ir PI', "IIIClilill. Numerous species are 

kllown to ill!'st ,~I'aill-produl'ingcrnl's; the stalks of wheat 
seem to be IJl'culiarly liable to suffer from the depreda­

tiolls (If tll('s'! minute vegetables. TIll'.\' do not appear to 
require so high a telllpc-rature for thl·it" germination asthe 

seeds of rust. In damp situations nlildew may always be 

seen on wheat, and at a very (·arly l'nirrrl of the year, 
wlll'rclls Rust rarl·l:- makes its appearance until very 
moist aut! sultry Ilc;ltiler occurs. ;\1 ilde\\', iu Canada, dops 

not [m,dul'" Slll·11 disastrous C'rrll.';r'(llu·Ill'C's as in England. 

This re~ult is prollitl!ly due Irr the very rapid growth of Yq;e­

table'S during our hot sumlllers. I\ature herself has pro_ 

vided a vl'I'y ene'clual rellll·rly against the germination of 

the seeds (If lIlilrl,'\\', which nru C'rrllsUlIllly floating about 

the atmosphere amI driven to and fro by winds. 

178. The stalks and leaves of many healthy plants are 

provided with a coating of vegetable wax, which prevents 

rain from wetting their surfaces. 'Ve discover this "'ax 

(bloom) on peaches, grapes, plums, the stalks of wheat, 
oats, ryc, on the l('a\'('~ of the nnsturtium, ""c. As long 
as the wax remains thcre is little danger of Mildew, but 

in moist weather, with a loaded atmosphere, or under other 

circumstances unfavourable to the production of a healthy 

plant, wax is not formed. The disappearance of the wax 
is almost al ways accompanied by the appearance of l\lil­

dew. Like tit" seeds of Rust, those of l\Iildew Illay either 
enter the system of vcgetables Ly the roots or e~ter the 
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pores of the stem, when, in the nhscnee of the protective 

covering of wax, rains or dews "1'8 enabled to wet their 

exterior SUrf;I(:r'~, It will be olls"n'cd, thrll on hf'althy 

plants the (Jr.\\" i, fOllltrl in the morning in pearly urops, 

either upon thesurf,:c(' of the' Icafol" r"'llirl nl"Jut itscdc:cs, 

But d6w is deposited c([11l111~' n;"ll (o\'('''Y portion "f thc 

nppcr sur[,1('" of a It'llf on cltJll<llc,ss nights; it c'tlnnot, 

hOIV8V['r, absolutely wet the ]"II\',S of hCI,]thy I'Ltllts on 

acconnt of the lJ..lical,' ('))Y'-'ring or \"','-"'(111,1" "';IX, The 

small partiel,'s of ll,,,isllll'" atl I 'I('I "'1('11 otlll'r amI f.Jl'1ll a 

drop, When till' leaf or stillk is \\"'tteel ,til 1>\ ,'r, the [orm­

ation of wax has lint rl'C" Ilily tak"n 1'''11'(', nlHI th" plflnt 

is then liable to be struck \\'ith ;\/ildc\\', Tlll'onl:.' precau­

tions which ('1111 be ad"!'t",] in orrJr.r til n\'l>irl the atlilC'ks "f 
these fungi appenr to c"llsist in the production of n henlthy 

plnn!. The rr'llll'rly I;,r Rlle.I, lilililig Imrl rlrilining-olfers 

the only hopeful lll'-'llllS to the Cilnmlinll f.ll'lll('r. 

170, :".',II'T.-Srnut !,rcscnls us with nnother f.mn in 

which min1llt' parasiticI'] I,Ll,l..; pl''-'~' upon \''-'gd,ti,lcs of 

larger growth, It is usually flJund to nlTe-ct grains of 

whcnt. Till'r,' arc two \'flril'lj"s "f this noxious fungus, 

One not di,co\'(']'nLle until the hn',k is opened, when it ap­

pears in the f,Jrm of a blnclc I",\\',]"r, having a ye'ry disa­

gre("lble ancl chnraetl'!'i,tie smell. The other yariety 

shows its"lf on the ou(,irl" of the grain, Panners possess 

n remerly for both, which consists in steeping the seed in 

some liquid which will (Jr.,strny the 1'i';,:et'lti\'t' powers of 

the fungnl seed,,,;, Tlwse seeds arc so minnte, that a grain 

of smutty wllf'at will illl;ct the (,Cllltcnts of a bl1.shC'l; nnd 

wheat plnccrl in j,'lgS whi{;h 11'1\'1' nt nile time held smutty 

wheat will certainly ],e inflcted, The best sample for 
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liquids arc selecl"ll i()T that purpose-stale urine, brine, 

nnd blue vitriol dissolved in water. The last is perhaps 

till' b,,~t. Fi",' pound, of IJllle vitriol (sulphatc of copper) 

are dissolved in ten gallon. (If IlIliling water. ,Vhen the 

solution l'""k thr('(' bushels of ,,,Ii'at may soak in it for 

six hour~, the light tl )atill,'; grains being skimmed off. The 

,,,heat should tl"ll be drained through t,;,,,kets or sien'5, 

alld dr!l'd 1):- kiDc; p,llC'd in gyp,lllll (lr lim!'. The same 

solutinn of Idul' vitriol will S"I''',_' to steep t\\ l'llty bushels 

of \1'111',11, and ,·!l;,·II:,dly I'I'''' ide ngaiLlst the appearance 

of Wlllt, ('\cept in 1"'Cltiiar siluatiutlS and in seasons dis­

tinguishl,d Ily ar1 unusual fall of rain. 

1-;0. POLITO DISEASE.-TI", ul1i\'('r~al prevalence of 

this malady seelns to iml'iy the cxistE'nce of a univt'l'sal 

agent in I'l'Ildlll'ing it. Tit" r"~lliis of the il1\'estigatiuns 
of m:llly chlc,tlli"ls, agriculllll'i~I~, and botanists point to­

wards Ill\(' primary call~e, whi('I, is til be fOllnd in the state 

of the atmosphere. Thcre is slill mllch to be learned res­

pecting the i'I'UCl'~~I'S of 1'I'gctaLIe I ill', yet from what is 

already known, thc 1" ,tal" ']i~"a~0 "l'l,,'al's to beoecasiol1cod 
by a telllporary incapacity of the atmosphere ,,,hen loaded 

with ","i~ttll"" to receivl' tl,,· wilter of cvaporation from 

the I"al"'''', ,\s in the casc of 1(lIston wheat, the vC'5selsof 

thc p"lall) plant are th"l1 ftll .. d with stagnant sap, lI'hieh 

rapidly loses its vitality, and affilrds a sliitalJle soil for the 

growth of fungi taken into its system by the water C'llter­

ing at thc rOllts. IJi~C'asecll'ntatll('~' although the root may 

appear to be perfectly sound on thc outside, have frequentl v 
when (,lit opcn (':\lrilJiteu a (,~lvity Iilled with miuutl' ve,,·p·_ 

table forms. Thc disc:lse is grcatly accelerated hy s';:111 
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insects which habitually feed upon vegetables, such as the 

far-fumed A phis \' astator, &c_ 

1,"11. AI! root c}"ups arc suhjcct to the SClnle disease as 

the potato, and thL'rr, is II" reason to ~upposc that the m,t!­

ady is of rccent "ri,~in, IlS exist"Il<'I' !I"" bL"'1l nOliced as 
. long as the potato has bCl'n ll.,,·rl as an article of food, A 

CUI'e, founded UI'''11 the principle of I'edu<·ill.~ the 1'\'''I'"rat­

iog surface of the 1"'1\'1'." lIas been ad0l'krl in Germany 

with SllCCt's.', It consists in mowing oll'the top leaves 

when the plant has attained tlli) h,·i!...!,t of sr'''('II 01' eight 

inches, anLI ff'IK'eLting till' "j)l'}""li'JII C'\'I'ry fivc wC't,k", until 

the tul)!' rs 1'ipen, 

Two methods of arresting ti", prn.~rL'.ss of tile discase are 

given in :'lll'phcll'S Farllll'rs' Guidi', as haviu!,; 1'l'I'1! intro­

duced in IN·>!l, wi;l. prolilisl' of SUCCTSS, "The fIrst was 

8Uggl'Sl>'ri by,\I1', DClviLI l\Iarlin, .'.\'lirlte,"1 of Li11~ Ileal' 

Dund,'c, who rec'1I1111Il'lIll., lhe s, 'cel I" ,lato to be cut length­

lI'eLY·" not acruss, that SltlllC of the eyes ill tIll' rose clId 

may I)" in CI'l'!'Y sf'!; that the drills be fully one y:ud 

wide, to ull"", of lil" rutU!'I' cultuJ'r' bC'illg cOllducted ill the 

best rnallllc'r; that, as ",()ll as l'"t:rtltl'S are ~'I'lll('rl, the 

shaws or "killS ShOllll.! be bent down OYc'r one ~idc' of the 

drill, alld the (,,,ni, "rnll.~ht 0\'1'1' till' Sh,lWS on the other 

iiide, as lrigh as lllilil thl' drill is like the r""f of a house 

with the shCl\i·s ur,,\\'in'" out of one side of it; that \\hl'n 
o " 

the sha\\ s are in Ihis p'l,ition the raill is not (,'JI!r1ucted to 

the potato, but to tlw bottom of th,' d!'i!l. Tlte Belgian 

plan was SlJ~'gL'str'd by a farmer, :\1. Tumbclle Lomba, of 
Namur, and it consists in cutting off the stems as nL'ar the 

ground as possible after the flu\\ering is o\'er, with a sharp 

in~tl'Ul1lclll such US a sickle, so as not to disturb in the 
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least the IK)t'ltnf;s ill tIn·ir !Jr',], und then to CO\'or up the 

inci~C''] stumps of liJ" stems with :it least half un inch thick 

of eartlt til ]"'rhnp' t\\" inches thick." 

1";-2. Tm: Irl:~:';l.\S FLY.-(\',,,,i,j()lllyia D('structor,)­

TIll' Hessian Ii.' <I: ril"'~ its Il;Ulle: Crom the manner in which 

it was ~lll'l) ',' ,·1 (.) iI:t\'L' l>:;cn i!ltr,-,d~ll'cd iut" t!Jis C'lllincnt. 

P"l'lIlar uj,iilinn a;;eril,ed its introJlll'liull to the straw 

brought III'l'r l>y (It: [l·"ian tr"']b ill the year 1776. 

The Ily apI"',Hs in till' fall; the kill.']" (lJr'lllays her eggs) 

from one to c-igbt in !lumber, bdl\'een the leaf and stalk of 

the wlli',lt "lallt, illllll,diatr-ly al)l)I'c the fil'st joint. The 

\\'lIrl11S cat illl" tho Skill, and frcqlkllily C;lW;C it to hreak. 

'1'11<'.1' \\'iut('r ill (Il<' ("rpid state, and suL~i,t during the 

spring mou(lls upon tIll) snp of the plant. Til"y thCll pass 

into tlte .hrysali~ "t,11,·, and in autumn assume tIll' form of 

the 11\'. ;~'>ill<' r,L"'I'I"'r~ SIII'I""'" that the rg.';~ arc laid in 
thc fall, hatcl",d in -1 or G. day~, and thi< young grubs 

crawling dO\\'11 to tit" [".,t of the lenf, slIbsist upon the 

juiccs of the plant until tlt,y arriyc at their full size in 

auout ;J;j <1,,\,,;. '1'11,'.1' tlll'n a"UI1le' the chrysalis state and 

thus pass tit,· \l'i lilt- 1', taidJl:!; til,' f.,rm (If thc i1:-- in the 

spring. Tlte III 1\' IIJ'(I,,,I cO'lll by their eC":;s on the grow­

ing wheat, alld aplH'ar ill tl18 chrysalis form in July; as 

such tlll'y arc f.'L1I1,) I,y the farllll'rs in kll'l'V>'( timc. 

1 ";~, It S( ('1l1~ ttl be· wdl ('stauii"liod that a strong wheat 

plant \l'ill slIi'port, wilhout il1:tt':'ri,ll injury to itself, the 

grow(h of tml or tlt;'n, worms, Ir!lilc a 1\'L·ak and sickly 

plant would f"il u111]..r thc illl'rcflscd ttlX upon its cllC'rgies. 

It is the frcq lIl'lIt custom \I'!terc the Cl'"sian fly pre\'ails to 

gl'Ow "lll'nt alhol' wlll·,LI. In ]lIOll:~lling the stu111e into 

the ground, llml thell 1y a ~l'l'Ulid l'luughiu:; prcparing it 
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for the seed, the chrysalis is Srst buried, and afterwards 

turned up to the surf,l':e, or sufficiently near thc surface as 

to permit the i:N'c! to ~S'llll1e thc l1y state dllrill~ the 
g rOlVth of the next c rap of fall w heat. The J(lll"lc~ deposit 

their eggs upon the kayes of the y"llll,~ plants, which, 
growing upon a soil exhausted by mal!Y succeeding craps, 

cannot sustain the assaults of thl' llcwly-l",lclll'd worms. 
If a proper systC'11l of rot<1tion of craps \\'l're introduced 
upon a farm where the [["",i;tll ily prevails, the act of 

ploughing very early in the autumn, and allowing the land 

to remain in the rou:~h state until the spring operations fur 
green crap,~ COl1lllll'IlCt'd, would bury tlte ('Ilry~alis for a 
length of time, amI c{1;'ctllally d,,;[r,,!, it. DUl"llillg the 

stul;ble is also fonnd ad\'allta,~"(J11S in cll('('Ling the ]'[\vag­
es vf this insect: the chrysalis I;cillg lotlgctl illllnedirttcly 

above the fi,-st joint, is consulfled by the fire I'assillg Ol'er 

the field. 

p:n. TnE "-HE,lT FLV.-(C,'l'idlililyia Trilici.)-A 

sm~ll orangc-coloured ily, which lays its ",,,::;s in the ear 
of wheat d;II'ill,~ thc J:,~t \\'1'1']( lIf JUlie' ur li,t' first \\'('ek of 

July. The l';!:gS are hat(;itcd in ,ix or scvcn d"ys; the 

insect C'xisls in Ibe \l'orm slalc fur Ghout Ifl!'!'C \\'ceks, r", 11-
ing upon thc policn ;lIItl the Illilky suiJst"nee of the ,~I-"in ; 

it then buries itself in till' eartit, amI ""~III1Il'~ the form of 

a minute <:1"',"",,1i,, rtft.'r wllich it I'a,,{'s into tbat of the 

l1y during tile fullowing SUlllnwl'. 

The great ul'j"C't of the farmor in pro,-iding against the 
depredations of tbe \\'beat-fly, is to l",v8 his wilertt so far 

ad\'anc,ccl, thut when the fly appears and lays its rggs, the 

newly-hatched worms may not be rthle to penetrate the 

hll~k. The means which suggest tflClIlsclrCS fur clli.:ct-
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inc: so desirable a result nre to favour the early maturity 

of the plant by liming, draining, and u careful selection 
of sped. 

1"'-" "'IRE."'OR~r.-(Elator Stri!1.tus.)-The grub of 

a bectie, wl,ieh mOl)" be seell in localities where the wire­

worlll a],<)unris, on the kay('s of wheat, &e. The beetle 

fi,ld~ it~ If'gs 011 tIll' nppruach of an (,1lf'IlIY, and f".lls to the 

gr!1ll11'l. 'I'll!' wir,·.\\'"rm fecds all the under.ground stems 

of youll~ plants, "1i,1 freqllC'ntl.l- destr"ys them. Duck-

11],"at is hi,~ldy 1"'(""1"11<:""],·,] as ,j"structive to the wire­

worm. .\ cfl'llIl SllIl1l11l'r fallow is al'!1 instrumental in 

starving thc'\)1 out. It is vcry probabll' that the ammonia­

('.tlliquor "I' tl]/' .!f;l.'< \""rks would be found a \'cry useful 

agent in <if'stl'(l: illg tll'-'~(" pests. 

1 o.;1'. 'I',',!\IP-FJ.\'.-(Haltica :'\1·'Il"rul11.)-This insect 

(Iw<'lle) i.'i lllil' (i)f the most f,'rmidablf' enemies to the turnip 

('I'llp. It "l'p(';lrs UI](I continue's durillg the whole of spring 

and Sllllllll,·r. I )all'~"r is only to hf' apprehended in the 

early sla,~'" of the· turnip's .gr()\\'lh, before the third and 

fourth le,,\',·, ha\'" h"I'1I dl'\·,'I"I"·.]' Every endeavour 
sliol]hl be 11):1<\" to f, ,r,'l' on the· youn!f plants hy means of 

manure. '1'1,,· li'lliid portion of stclble manure is most 

filVIIlIrabl,· til thf'ir rapid grllwth. To drive away the fly, 

many farlllC'rs "'prink],' their young turnip crops with soot; 

lIrill" and till' llllllll')lIiaeal li'I""r IIf the gas works would 

b,· illUlld (,fjually dli('i"lIt in IH""'ning the plant from its 

d'·pr,·dilti"IIS. The turnip-fly is seldom seen during the 

d.,.\' tillle ; it tlien ,,('('upi,'''; thc under surface of the leaf. 

\\'11<'11 tlIC sun has set, the fly may be found in abundance 

on the upper surface. The sense of smell of this beetle is 

rernarkabl y acute; it can discern the odour of the turnip, 
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its favourite food, at great di.4ancc's. lIence the rea­

son why the odour of ammonia, the charnderistic odour 

of soot, urine, and the allltnoniClcalli'1uor of the gas \Vorb, 

is so repugnant to the d,·licate sense of smell possessed 

by this minutc nil I d, .,trul'lil'c I)('dlc. 

\ rEEDS OF .\GH [CULTURE. 

187. CHEss.-(Dromus Sccalinus. )-'1'",. appearance 

of this coml11 ,n and troubles)lll,' wC'ed is the source of 

mare dispute them any suhj1cct whieh comes vI'itbin the 

province of the agrieuituri,t to ill\'('~1 igate. The mOot 

erroneous inlJ)]'essions rcslHTlillg its ori,c;ill prC'Yflil among 
farmer., throughout the v\'hule of' Canada nnd tire nt'i;;lr­

Louring S:at, s. Popular, 'pillion ascriiJcs to what is 

termed discer.'onl VI heat, 01' winter-l,i\lcd wheat, the pro­

perty of tr"nsl11utation int" ellc,.,; and this opinion is 

prolllulgated and sustained in the most I'ositi\'(: 111<lnner, 

upon the dcccptil'e and crring ('I'idcllCC' of indiYidual 

observation, Il'ithout the sli~btcst rcference (0 the botani­

cal uistinctions vdlieh mark wheat 'lllel l'11l'."~' 

1 ,,3. Chess is a \'('ry hardy and fruitful kin,j of grass, 

called ill Britian the soft brome grass. Its seeus possess 

the power of lying dormant in the soil fur many years 

without losing their yitality. There arc many nlodes 

of accounting for the presence of this weed among 

wheat and other cr"l". It is SOIV'U witl! the Ilhe:)t, or it.~ 

seeds, lying dormant in the soil, h'1I'e their I'itality called 

into action whcn the soil is plou~hcll up and exposed to 
7 
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J i~,hl1 nir, ;oo,_llll \" UJ'I.:JI, Cd' it is Ct.ll\·C'ycd Ly floous, or 
cclrried by winds, or eart,',j 011 to the soil with manure. 

l':'~), '1'1", 1'e",on "elly chl'ss "'-:Irplants wheat, and grows 

\\,11:1 11I':llriallec, is Ie, I", {I'I!!I,I ill 1.:,11 cullivalion. On 

llndl'1illerl ''',iL,:, awl, '[,"ci"II.\' 'Jl1 t!IP'~(, r~1fts when' \\ ,,121' 
is r,'rl:~ill'''; I" !trl~c, the \1 !1i"cI 1'!:II!1 is winte r-ki!!I'rl or 
t:;ro"l'n out; c/:,,''''', I",i:;,:'; a I,J,'J'(' holrrly vc~daLle than 
v. ~1,_·Ltt ~llrvi\'(' ~ tL _' \\'tllt,'r, lUll} 1'1' ,:1t~Cl_'S a rrJost al't:lldllnt 

cmf' of s"",1. (:,;1,,1 HlrC,:c<..' 1:J'oli!:illg, the use of dean 
",',d and a 1'0,1::1[,,11 of crops, il ill "',)I'll l :\tirpnte ('11f:'SS, 

nlld "n~'cllr:lily )'f'llItn'l' tit::' il!:l'l'l ",i,,11 of an imaginary 
tranSOlIli:lli,>l1. Ire IJligi,t, willi a:, mucil reason, suppose 
that till' oak lI'as capable of ,'It:CJJ:c'ing into d;e pine, the 
pine illtn til" I,il"'il, the L'l'cil and II'aple j",o the I"'plar, 
ti,e grass of till' prairies into tLe white eJ,wcr. All these 

1l;'l'ar"llt tr:11l ;11!II:atiolls do LtI,c pl:te,·, Lilt the r(,:1~""1 is t(l 

be j~'llI1cl in thl' death of one kind of 1 ,,:;ctuLle preparin~ 

the soil jlll", or I"rm:llill';' tIll' i;I'()I\tIJ of those Yl'g,t:<iJIl's 

whose ~':'I'd,-; Hn' lyin:; dunllllll! in lite soil. 
lao. (',\,,11' i THlSTLE.--(ClJicus Gn'C'Il"is,)-­

Tltroughout th" It n:~tlI HIl,1 breadth (If Canada this weed 

m:ly lJl' Illl'! II ;lil itl tlte grec,\[(','it U1Jlllldallee. Dur;lI:; the 

\"0111" 1'-<:ltll'1 rl:lin:I' 1:,,[ lc'ss il::,lJ ()ill'-I·i!,ltth of tlie \I'hrat • . -=-
<,rop of the ('uuntry ,,·as "thrll,t out of life" Ly the 
C:Illtl,[a tlli.,I,I,'. ';':0 one tr:IHl1illg in thl' 'months of July 

ftllll Alignst on tl:.' shores of Lllb.' Ontario, from (',,11:01'11<.' 

to Pi'Jl,,'rill,:" conlel have f:ti 1ed to ob"cl'\'c l:1'!'l' and there 

n field of \l"h('at almost fru, fr"m tL" i,n scncc of this Ilu"­

ious II'C"''), all,1 yet surl""um!,d Ly \1 hCllt fields on n,'i.~!h­

houring f;1I'I,J:; p:lrr,lc' with their Llc,o;2cms, presenting a 

forcible illustration of th0 good effect of careful farming. 
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The only sure "cur,," j;)r Canada thistle I" a rotation of 

crops, in which e1(":('r ~,I'''l; a pr'lIllill' lIt (,j':lll('llt: tll'O 

years of a good cI"",,1' ka \\'i:I deolroy liJ' ("'":"];1 tIli,:I" 
root and branch. r..:'j>(·;itl·d Ill{J\\ ill,(!, I)!, S!)llrldill.~·, j~, id:-:o 
effectual in d"o:lr,will;2; II,i, ,'cry troIJi,f('S()llll' ,,\'(,('<1; p"rll::l's 

the la1"'I' "I"I'<lli,," is t:l" "tf:",1, Till' s(',II; ,,1'111" \\'1'1''] 

shQuld be cut ai)'Jllt olJe illd, I), ,i(l\\' II,,, Sll rf Lce ,,(, tl,,' soil, 
and the tJjl('rali1)ll l'1'lwatl,d Wllf_'111'VL'1' l1H~ Y()llllg' !t-:I\'! ~ 

appear "IJUv,-' the sllrC,tcC', Tlw ]'1'1'''<1«0<1 ]"s,; (lj' ih 1,'a'L's 
will kill the pL1I1t, ,]",,1 I', 'Vill,-: at IllI' ""ll" tilll" tll'-' whole 
of its frllitful rorrt, wllich till' "1"'1'<11;"" ,,[, pl""o.:llillg 
serves only to tli"itl,' lll!O 11111111".'1','; Ill' sels, l'l'Ulll ,,1,iciJ 11eW 

plants arise in pr"L"SS of li"((,, 

191. I1Iany (,111,,'1' \\",,,,1, (':tll 1;,1' til," (':rl'e :rl((1 1":1''1'\'('1'­

ance of the f~lr1l1c), ill tit";r til S!J'lwt;()II, Sl}cll as l~l:lI)d-n)()t1 

wild Camollliif', ThoJ'J]'''I'I,['', ~lt"I.!l<'rrl"'i'"I',"", Burrs, &c, 

-none, hUII'L"e)', '11'1"'<1)' t" PI" ""il '" ~''''l''l'<dly as CII"'s 
and the l',Lll:t,I.L lilislic, :lLlII" uf tlwse \I',', <is aI',' of Eu­

ropean ol'igil', ami it lIas 1""'11 r"lllark,rll,." Vr. I );tI" ()\\'l'11, 

the state g('olll~i"t of [11,li,"l", tha! 1\'!"'1l slIL,11 C""'i:,:'l,'rs 
are first n"turaliz,.'d IllI'.\" "", r,l'llil tiJ(' "'''Ulltl',\' \I'itli Ulllaz­
ing rapidity, ancl arc qllitc a nLJ!S~t~ll·I_'. nut tll'Y slJon 

grow SC;ILlTl', ami al'ter l'i,~.ilt III' krl y,'ar,'; can harrIll' ue 
met with, It is to /.,,_, r. grdllrI Ill"t Ih,' "IILW <iisp"silioll 

to die oul dUl's not seem 10 1J;,I"";2; 10 tl,,' f''''''io.:l1 \I'"".]s 

which have beell illtr"cllll"'<i illl" (';'I1;rrh, Tlj('ir rapi'l 
increasc and eli,:1 i'JllliUIl 0\'<'1' the CIl'IIIS "I' tl,," cOlln!r." is 
a very serious evil. r';-III11'i,11III' ,,,I, ,\lli,,1i ill tl)l'ir ,d,scnce 

would find its 'Lly into ral'lllillg producc, f,'cd, Ih"!11 into 11 

luxuriant and fruitful habit: ",hic;h at (jill'" 'Ill'!' I', ',,(>s the 

growth, diminishes the yield, and impairs dle sample of 



1:1",;(~ vegctablcs j;,1' wheN' benefit all the artifices of hus­
lJandryare C'xprf''']Y prncticI·d. The 1).'0 of clean seed, 
Ih" pr:J{'licl' of c1eon l'1I1ti\'ctliIlJl, of drainin~, and of rota­
tion "f l'r"I'.', can al"III' eradic:lte til""',' hurtful \,:·~,-'taLles, 
whil'lt, trolll pC,ot Ill':,':]' ct, sClm now to be slll'ce~sflllly 
~trLl,C'~ljll:; I" f:'::lin e.\dll,~i\·e I,,),.,.~l:;~jl'll of mallY fertile 
tracts of country. 

1~)~. The Clill];I[C ,,[, \I\'skl'll Can::llla possesses many 
P'~'l'll]iarjlies due t" the ,,!;I''',,!;rill'!lic,d I",.,i,illli of the COUIl­
try '1111"11:; the C:r"tt Lak"o, \I'lliL:h s('curl' to it adaptations 
to tltC PlJl'l'''.''''' of /Ju,;],audry Sll]wriur to til"';" C'lljll:-'ed by 
tIlL' E:bkrn or \Vestel'll :-;t:!ir" of the nl,j:;hbouring re­
jlllLlic. 

1'118 most im/,IlI'1:11It points in which the climate of 
'\'1'0\(-1'11 Canada tlill~rs from those of the l'llited States 
,,'hil'h lie Illlrtll "j' the J;lJ'fy-fir,;t parallvl of latitude, may 
IJl) ilridly ellUllwratetl a, t;,llo\\' : 

hI. In milulll'';', as l':\llibi[cd by C"'1111':lriJlil'('1~- high 
willler aile! 1,,1\' SUIl1III('j" t,'mj1"raturcs, and in the ubsenee 
of grcat ('xtn'lIlt'" of t"III{'l'rature. 

:!Il'l. In adaptation to tlic growth of certain cereals and 
furage l' rl'l'~. 

31·'.!. In tltC uniformity of the distrilJlltion of rain oycr 
the agricultural months. 

LHh. In the humidity of tllo atillosphcl'r, which, although 
considerably le::;s than that of u truly maratime climatE', 



is greater than that of localities situated at a distance from 
the Lakes. 

5th. In comparGtil'e immunity from spring frosts Gnrl 
summer drou;:;hts. 

6th. Tn a I'('ry f:n'ouruble clislril'lJlion of c10Gr and 

cloudy clays for 11,(, purposes of agriculture; and in ths 
distribution of rain ('I".' r lllany ,]"y" 

7th. In its salubrity. 

1():3. The poi[Jts in which the climate of \\"'21('rn C.lllada 

differs favourubly frJJld that of Great Dritaill and Ird.tIJ,], 
are-

1st. In high sUlllmcr mCGOS of tempcmtnre. 

2nd. In its compGrative (Ir.nw-;s. 

3nl. In the s('r"llily of the sky. 

I ()4. Till' difference 1"'111'0('11 the mean Sill illlJr'I' an(1 mean 

winter temperatures of various localili,'s is gil'CII in the 

subjoined la hi", all,] j,s wcIl Il'lIrlllY "I' [ltte-III i"n for the 

pur'I",sl' of jIlll.slratil]~' the mild'l"SS of the clilllate of 

\\'cs/r'rtl ('"narla, lI·hcn """II"i\'r'] Irilh the ('.,cl'"iI'C' cli. 
mates of the \\','slr'rn ::)1,,11',:-

Latitude. 

o 

4339 
4I.3(J 
41 :!,~ 

,11 :1 
41.45 

1)111: 1"111"1- Iwt\\'l'I-'11 Ihe 
SU11111J('r and \r l!l[(~!' ~l( ;-tng 

of TI'II;lll'fatul"t". 

TllrLlllto, 
j\tll-f'iillill', fll\\:I •• 

l,'llrl ;\lltl-.:(r'lll~.IllinoisJ' 
1,'1'1'1 (:rn\\'I;,rll, \\~\.:;n)ll~in,. 

('11[111('11 DIIl/!;':, :\li .... '-(:Hr! 

'I"'l"llIIJi\', 

Fort ,"';!ldll;l!.!;. :\Iinnl'''I,t:l, 

\ 

I 
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4~1 II;") 

5U.S!! 

513-1-

The characteristics of the climates of the \r estern 

States arc-
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1st. Intt:'nse winter cold. 

~Ild. Illlcns,. summer heat. 

3rd. A frrpirl chrrngp from hi,':;ll to low temperatures. 
;-,th. A c()mp::trati\'(~ly cloudl.-.s~ ,-kyo 
(ith. TIl<' di'lrilJllti'JlI of rain OYC'!' n \'(·ry few drrys; and 

su,Llen, \'illlcllt, alld destr.lcli,·p ill ii, precipitation. 

7th. ,\ ,~r<'at nll,1 sud kit Ltll:';'C in the degree of hu­

miJit\, u1' tl18 atI1lJ'l.Jlcrc. 

1!I,-" Th,· di~tril)lllion uf Heat <1nd L1c.:iJ( (I\'.~r the agri­

(,lIltIJl',.! 11I·'"tlls, ill """,iIlIlCli'"1 with a humiJ atmosphere 
nlld ,til "qll,,],lc JislrilJllliuli of rain, determines the ad::tpta­

tillil ,<I'" l'lilll,LI,' to liIl' PllI'I)':"";c'''; Ill' agriculture. A serene 
sky in II", slllllllLI'r 1I1"llths i,,,; not old." :1ccornp::tnicd by 

illcrl'aSl' "I' t"IIII",r«lur,· during the ,by time, but also by 

a "II I'J'I"P"I II I ill,C! iller"",,· in till' illt"IL,it:> of li",llt. The 
I iC;'H"lIS alld rapid growth of \"·,~I·t" IJles in \ \' estern Can­
ada is d'l" t·) tl)l' s,·n'lIit.'· IIf till' summer sky and the 
ulliform di,tributioll "f r"in OH'f th.' agricultur::tlmonths. 

The ,'Il~ct, hOII'I'\'I'r, of ("0 great serenity of the sky is 
d.,trill1"llt,,j til n.~ricliltur('. In Iown, ,,'isC",nsin, and the 
\\'.-.st('rtl ;)t"t.-.s ,~l·111·r,,jh·. the extraordin::try duration of 

thr· cl""l"Il"S~ "f' SUIlIIIII'r ski,'s, and th,' unequal distribu­

tioll of r,JiIl 'w,,]" tll(' montl!., of the year, render the 

culti\',lIilJll Ill' 11'1"':11. till' gl"lssr's, ,'nd till' ]"IIllt crops far 

more IJ:Lz;Ll'.lous tll"l1 in \\',·,tcrn Can::tcla. The mean 
annual 

NIlI"I".]" of (:\""1' ,j".',s, on til(' Lab·s is about 

rem'Jt'~ from the Lakes " 

N umber of cloudy d"),,,, on the Lakes is about 

" " remote from theLakes " 

120 

210 

140 
75 
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i06. The ripening of fruits is dependent upon lIigh 
:sum mel"" temperatures, ,,'IJich are necessarily the chief 

(lauses of the geogrnphicGI distribution of plants over the 

surface of the earth. They inOuenee to a very great 
extent the agriculture of any particular country. TIl<: 

yellow horse chetnut disappears on tlie Atlantic COGst in 

latitude 36°, while it is f,Jund "'cst of the .\IJr.gIHlnics in 

latitur1e 4::"'. 80 \\"ith the LInd: wGlnut, ,,"hich, on the 

Atlantic (')':lst ccases to ;;fOW in latitude ,J 1°, yet is fuulJel 

west of the Al1eghanies, III the lalw country, GS far as 

latitaue 41'~. TI", (':tlla,]a ,III,re 0[' L::ke Eric abounds 

'in magnificent speeil11ens of tliis vGluaLle tree. ::\ umer­
ous individuals may bc mot ",ith in (I,,: w)JIJlls Which mca. 
sure upwal',]s of fi\'(: feet in diametcr. 

197. In nearly cH'rypGrt of Enc:1anu and Ir"LI1'] the 
111can annual temperature varies froll! (\\'0 to five degrees 

above tl18 mean at T,,'rollto. The 1'11'<111 S:lInmer temperature 
is four or five .],..:<r('I':; lOiter th:lt1 at the last-lllelJtioned 

place. Hencc, Indian corn wiJ.l rarl'ly ri]II'II, or melons, 

s(jltlsiJr"" an,1 pumpkins grow to allY ~izc in tIle opL'n air 
in the British Islcs, ",hile ('wry onc knows t],at these \eg­

etables attain remarkaLle dil'll'l"illllS ill '" cst,'1'l1 (~:lI;llda, 

squashcs haying being gro',m in the vicinit\' of Toronto 
. which bin'''' attainl''] tll'_' enorll,IIUS ,,',ight of :lGO 1118. The 

high htlilU·lc and insular l'",i!ion of the island,s, fnyouring 

il cloudy sky, diminish the in!I'llsit)' of solar light and heat, 

although other vircllilistanccs ('Ollcur !'-' el(\,:.ie the mean 

.annual temperntul'l: fur aoove that of the PrDvince. The 

mcan sultlmer (r'IIII"ratuI'C of .,7.'2" appears to be the 
minimum requisite for the sUl'cessful t'lllti,'ation ert" wheat. 

Tile )-'J('illl SlImmar [Glllpr'I'",llre at Tell'lId!" is G·1.;:'l°; 



but if the means of the whole rrovinee were takcn,}he sum· 

(,'(,1' trmperatu1'e would rrr,l,;ll,]y be found to ]'('[(ch 66°. 

HI". 'I'll tht' l·;I.'t ant! \\"(,0,[ of tilt' Lah,." (("pecially ill 

the latter dil·('ctiull.) hi:ch SllrllOllCf m";,ns of tempcrature 

arc illvariably a,'"ciate,1 "itll low \l'intermeans; in other 

\llJr,J.;, ,e;(l':tt, alld (,f,Cll injuri,)tls extrl'llllS of temperature 

occur, partil1ul:trly in the \\','stern Statcs. The approach 

c,f Spl"itl~ is cOllsC'IUC'lJ,:y rapid allll dallgcmu." the liability 

I" spring frosts beine; ilH'rea,ed allll"q in the ratio of the 

suddenlless of the transition. It is thus thut the compara. 

tively gradual approach of Spring in the Canadian Penin. 

sula, is a great ad\'antage to the husbandry of the country. 

High maximum Illl'[lIlS of temperature at that season of 

the year, with low minimum means, arc treacherous, and 

oftcn, inde('cJ, ruinous to the agrieult mist. Their influ· 

('nce on health is also very dl'!ril1lt'ntal. Compare Toron. 

to with I\l,t"'atinc, L'lla, to the \'.l st of the Lakes, in these 

n'spect~. 

Toronto. 1 l\Iu~catine. 
r------'------, ,..-- ____ .A. ____ ____ 

I 
lIl,"c'I>,. 1\ Ap,riL ;\I.,reh.,. I April.. 

;'.[c""'1 :\l,n, 1 :l1":lI! :\1111. ;lIco n·I·'.tm. :\rcnn'l ;\1m. 

I 
~ 0 "1"'\ 0 c, Q " 

18·L;. 3:, G8 I G.G ,1:2 13 11.',:, 40.3 8. I ~,.).l 1 G. 
1:-; Hi, I,]C ,]:, ,',·1' '.:1:1111; I ~I:l I \11:; 211'1 ;,'27 I 28. 
~133.2'1 I 15.1 I (' ,I I~' ~ ~ 4-13 I 22. 

lIJ"on. ~_,.~ ~, I:I~I ~I; In II ~~I :I ___ l']_~; __ 5U,7 i 2'], 

TI"llce, "\I'lil. \\'1th 11 menn tempcrature nt Jluscatine 

of ;·,i1"·7, suilici"ilt to force on vegetation, sufff'fs occasional 

mean IIl1l1ill/li/1l temperatures often degrees below the freez. 

iw.; point; \\'herI'OI.' the mean April temperature at Toron. 

to is nearly 11'> below that of Muscatine, and effec. 



tually arrests the progress of vegetation until the danger 

arising from killing frosts is greatly diminished. 

190. The <1i,' ribution of raill n\"':'1' tIle A.~ricultural 

months is r':nnrLllJ!~' uniC)(Il1; the a\"C,r:l~'~ m":ltl,):; fall 

from April to I\'"v8llli)cr is "IJout 3:2 i:lcl1<.·;. The ordl'r 

of tIl<' ll1',11ths in rr:Lllinll to tite ell! of r:1il1, COII1Ill<'llcill6" 

,,'itl! the minimulll, is April, :'Ihy, JUlle, Ocl'.Jix·r, :X"\""lll. 

bel', _\W::I1C'(, July, [111<1 8-·j'!"lll~JCr. Ti,e a\'er,,:~e Cdl ill 

April being :2.5 illC;,rs, and in :~,·pt(,lill".r -1 iIlCII(·'. Feb. 

ruary is th,· 111(,S( SIlOWY' lllon!ll, IIII' ::';( I:l~" f,dl ],,·il1::;­

':27 incI1C'';, while that of tLe y(·"r is ::iJ(l1lt ;,7 ill:·;][<'. In 
8I'{,i(,I11I)(·1', tIle 1110St raillY llllJlltil, \'\'(' dj·'('()\"cl' ;11l il.tllnirn­

blc aclaptali()ll to the gr.-,\I'ill (if c"rlai:l \'Ilri, li,""'[ 1'(,,',1 cr('I", 

tho 111cLlll 111,lXi111Ulll t('ltlPC i':tlll:'t' i1l'ill,l'; f:.~:).l!rJ, and thB 

mean tC'IIII':_'r:lture ':-JJ.l10. '[!t(. gr,'at,·.'~tdi:1~_'n'ncC' which 

has oceurred dllrill.~ th,· b,l (r'l1 y,'~rs in tlw yearly rain. 
fall at T(It'CHlio ;lHl()llnt~ to ~l illt'hr's; :tt ~\it!...;calin(', In\\'a, 

it has ('~(',;('d,·<1 :.;-, inclll'c. Thl' m:l~:iltlllm diil~'r"llc,' in 

SUU1111cr raill-fall i . ...; 11.:}'2·-J illc:lL'~~ at I\)J'():lt(); at :\rll:'3G~~ 

tine it has been 19,.'3 inshcs. 

:200. Til" suchlcnl1"s: and c(JpiOUSIlC3S 'I'ith ,,-hieh r:lin 

falls in distrit:!s to the \\' cst of the L"kcs is j'(·tnarkab18, 

and ucca.,i,,"ally pro\'es \"('ry d"8Iructi\'c 10 tlle standing 

crops. rrllc 111.·a:1 lllllnll('l' of raillY anJ sno\\'y days is, 

In tI1C' La1;;:c C()lll~tr:\-, . l~O 

1:, Itl",(' from the Lab·s, . (1:) 

The n\Tra~,,-, for all Englal1l1. IJ~ 

201. Thc iI111"'l't'1IlCC of a l11oclf'l'atcly humi,1 :lIm,·,· 

1'1lC'1"', c()llsi<1,'rr-<1 in rdaLi"n to ~\gri('ull'lre, can scarcely 

be estimated too highly. Tlw n~L,,,t illlcrcc'lin;;, and per. 
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haps the 1Il)~1 ~ld\"alJt:'::!;r")I!; DXl11 in wbich a\1110,.;pllcric 

humidity (,:;],iiJits ih,,1r, is lil:!t "f DE\L (:trt. :27.) 
" "'1;"11 ILJ (,I'O.';S (',e ',1 i,sippi, ~:nd wh:tlJCC into the 

II eq, '1"'1'\' I"i];' ('.'Ini' S us LlI'l!IIJ ('rom tk,t IJUllIid south­

west 11':1111 ;l'lliull 11:18 tr,I\" I'S( ,1, (d' stJI'[cd fr<J1l1 tilL' surtlce 

of till' GlJif of ~,h':\ic"-:-,I"L or C':<I(I',';'., tLe quantilY of 

rain :;1111~'j','; <I::,lillll:io:1-'",''' "Iller a regioll which b,'coll1'-'S 

dryer :t1l,1 ,1n','!', tit,' i'llI'lll,'!' it is pCItr'tratccl; aw1 h:'yol1d 

III~' hUI1Jr,,<I ;1I:<I .',;(,(;0:]<1 Iw'ri.Ji:lIl, as Dr. GI"','!g has in­
fOI'llJl'd IIH', ":'111'(,1,/ ('1.,'1' n-(i·,o,),,-:ll,,/ (1'1'11,:11:; and morniJlg 
o'/"/l's." ·,,\t lIu,I';!I, Ulli,,'-thil'I\'mi1'C3 S'JlI:it ofL:lke Erie, 

Pruf,'sSI'r I" ,:"is r'1111I1 Ihe C',"1[,1':-It1Ci1t of 111(> <.1,"11' point 

j:,r tll'lI yf'ars tn I", '~'H) cl",,,", ; \I'llile at Toronto it is 
about ;-),:;,-, (].',!2;,-,];iT'r:'IIC" :2'''';-) .J,',~, ill f:tl'"ur ,:,j' [Jud­

son ( ill n1.1Ii,," t" tir.::III'SS), 1I'IIicit i,,,; \I'itat mi;"ht h,lI'e 

0"('11 "''1)('('[1',] f'I'Ulil titc,ir I'd:,tie'liS tl) tile L:lh~~,"-Drak('. 

~II'~, rr \\',' "III);""" tll:lt o'll1y ull>'-tilil'tietil of an inch 

of <1"11' is fll'll",d in 01lC' lli,;itt, and tll::( t:lat small quan­

tity l'l'I""',,"llh 11'1' ,'!I't'r:t,'il' <i"I""ili"11 during one bunch'cd 
lli:~IIt.", wc slt:t!1 still 11:11'" II!,W,II',JS ,.I' 30;) tons uf 1I'"t('!' 

I'I'l'l'il'il:ll<-d on )'1"'1'), a)'rc' ut' ~I'a~" l:tm1 1,.1' the agl'l1cy of 

clc-II' a1()n". This qualltily 1"'L)I;,'!J,1y Lib f:1r short of the 
l'l,:d precipitation. .. U,1 el','r), "ere uf the sandy heaths 

of Ellglancl fall annually fr""1 ~,II()il t') 'l)()~lQ tUIlS of rain, 
and about ;,illl t')llS uf' <ic'II'." (art. ~7,) 

:2tl:1. The d,'strut'liuli I)f ];)I'csts sel'illS In hllv!' a marked 
effect lIpOIl Sll'""]!,,, ~f'l'ings, allLi runnin,C; ~trl'aI11S. In all 
p:trts lIf the COlllltl'y n",t~I"('I",J saw miJls may oe seen, 

havill,'; I;l'l'lI abal,d'III",J I).\' their JH' ':)l'i<'I, Irs, owing to the 

" \l'llllt of 1I':11<'r." It is a constant tllld illcl'l<lSill" com­
plaint that springs and Sill'll! river,s are drying t;~, and 
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consequently that the supply of wrrter in mill creeks is year 

by year dil1linishinc;. This dl'C!'I',lse 11l"Y r"l.',unu!Jly Le 

ascribed to tile des,ruc;lnil d' f.,I'. siS, ",herehy ('xtcnsil'e 

swamps arc eXj1r'sr,r\ to sobr \'[IJialion, and thut supply of 

moisture arl'c,r,·,j which tile·), 1I'I'n' accustomed to receil'e 

during tile SUl1l1lll'l' months, frum the culldensali·.n of tlie 

aqueous vapour of tile atlllosphr'rl) b~' tile leHn's of tJ·" 

trees ovcr~!Jadoll'illi' them. The frl (l']C'llCY of 'c.tensive 
8wan1ps is O/j(' acktJu\\ lcrl,:.2;(,d C:,d:";I' of llw I'r'(ltlIJ('~ir:n of 

early spring frocr., ; it is c'l'i,ic'nt, that II iiil the pI" '~"fSS of 

the ~ettlcl1lcllt of fiJrcst·c')\','l'C cJ tj\IC!S, spring frosts II ill gra­

duully exert less ini1ucllcc in producing one of tlw lw,st 

objectional fcatures in tile clilJlutc (Jf this U)UIJIry. (Fur­

ther information Oil this sulJjcct Il!::y Le found III a 

Paillphlr:t, i'lCl'll!ly puLlisilcd 1).1' the Autlt"l', containing 

".A eomparrrtive Vic'''' of the Clilllilte of \restern Canct­

da, considered iu relation to its influcnce upon Agri. 

culture.") 





APPENDIX. 

A;lI~ro;{IA, CAr,Bo;{-ln article 3 cl, (\:f?o I h~l\oe not thought 
it advisable to arl\"ort to th(' 11]1),le in whi~h Ammonia is 

produced i:J the :'), ,iI, or in what form of cOll1uination it 
may enter into the system of plantso J;\O so doing, I 

should have greatly increased the ditTiculty of presenting 

a popular view of the Science o[ c\griculturc (0 tl"y, , who 

are supposed to be :dl()":dlJ("l" unacc]lIaintcrl witll C]li"lili':' 
tryo It m~y, j,')I\0C"\"loro be wloll here ('J ro oll1[lrk that .:-.ii. 
trogPI1 ancl CarLon ]'1", ']Ja],]y ('lIter into vegetable;; in various 

forms of eomLinnli":I, susceptible 11,,\\O,-O\"cr, of pre,clueing 

upon further dceompositi'lll Carbonic Acid aucl ,\lllmoniao 
The views of Mulder on this sul)ject nre highly interesting 

and are thus explained by Dro l'n'lilIJ,org;-

" In whatever way the ,-lce[lY of the organic substances 
present in tlte soil 1,,0 cOllcci\'l,d-the nlain products uoing 

humic, ulnlic, and crenic acids-there will :t! \\0".1" be a 

large excess o[ hydre',c;"n, which, being in the n<l,ccnt 

state, has all its properties unwcakr'llf'do It is, morcowr, 

set free amidst a dccaying and P'll"OUS organic ,:ubstance, 

with a limitcd access of' air, and at a low tClllperaturl'­

conuitions csscntial to (neet the prod llction of ammonia, 

anu to prc,oent that of nitric acid, whil·1i bttrr sliiJstance 

is commonly [ound ill tl]l-o hrat of the tro] ,ie,d reginnso Thc 

decaying organic muttcr sets [rl'e carbon, ily,lr"gcl1, DXY· 
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gen, and a little nitrogen. The carbon, obeying its strong­

est tendency in this condition, forms carbonic acid, in so 
far as it ('''~ find ,,\\''!,'n ('!)r,u'.,h l,r,'scnt in tllc air, which 

is cOlltinnally ,'il'C'I:l"lin~ thruuc:!t the porous soil. The 
small rClIlUindcr of c;lrll"ll, if a suilil'ic'lll'Y of".\yc:cn C:lllnot 
be procllrl,rI, will comhine with part oftl]() hydrogen; and 

hencc the quantity of carburetted Itytl r":C"1l in marshy 
jlbel's and st",,!ILlIlt wat"I'S. The remainder of the hy­

dr')6('n tali,s tl:e lIitl''':':l'n, simultaneously liberated from 

till' plant, allll "Iso from its intimate mixture with the ni-
11'06 ('11 in the atmospheric air; and thus ammonia is form­
ed. This ammonia, thc c:\traordinary ;t/nllily of which 
for humic, ulmic, and crenk rlcids is yory well known, 
L'1I11d,iIJr'S immcdiately \\ ith part of the decaying substan­

CI'S, wilen still in a state of humus, eitlll'r t'xtrncting or 

producing hUlllic and ulmic ;lciJs, \li:11 \1 hich it formshu­

matc and ulmatc of;wiI1lOnia, so extremely soluble in water, 
und fit Cr,r progressiyc decol1ll'ositiun within the cellular 
tissue of the plants. :'\,'I\' it is evident from this, that, as 

thc said production of humic acid is going on gradually, 
there are only slllall quantities present at the same time 

in the soil, that wllieh is forllll'd being instantly taken 
up by the roots. There is a cantin ual formation and ab­
sorption of it; and thus, though the liquid is always cold 
and weak, and so adapted to the tender extremities of the 
roots, it is constantly prl'sent, and so a sufficient and nour­
ishing supply is present whenever rf'quired. The beauti­
ful connection \\' Idch this theory constitutes between the 
production and use of ammonia and the humic acid in 
the soil is <evidclIt, and certainly not the least of the ad­

vantages of the theory itself. It Rgrees remarkably well 
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Wilil the great rule of nalun', tlH\t tlll'rt.· is a c!ooc relation 
of causation bct,,'cen any t\\'o producL \',1".:,,, I'rcsf:l1ce is 
llCCCSS,tryT to each ot!wr. 'rhc~ ('~qv'rilll"llt (1[" )'flild,'r, 

sho\Vin~ [llC IUo,Uli,tllc,' of l,h1l1~ ,<;1',,\\'11 ill n. III;X[UrC of 

c!JaI'L"',ll, asllt,~, <Iud ulJllic ;lcill, SUIH'rl()l' 11) lJl()sl' ',1'1)\\11 in 

mcl't_' clw.rcoal alld a.~~lics, ,-;Jlil, Gl tlw SIH1JC tilllC') 11](' lar­

ger quantity or 11l1111l1)1Ii,ll'r(l(/(I('I"/ ,,,,,J ll""ilt:iiat"ti IJY the 

fornlcr, "l'l'.lr<"11t1y t,'ntis (0 sohu [\\,O prolJlcllls at "Il~r .. " 

ROLl.TIOX OF C::~,!',,-'fhc :..;<'n,'r'll I,rillcil,l,·s "1""1 

which (,\,"1'.\' sl'p;[rak r'J[il[i .. n sl"ill!d 1m arrilll,~",J, what­
cver may be 1118 11a[,11'I: ur the soil OIL \\ Licll it is undcr­

takcn, art"r till, 1,,1,,1 Las 1"',11 Ilr"I-;[s 11 I'rilll:<r,\' l' .. lhid­
erati ')Il-CUlllplclely dr;:ij)('d illjd JJrO~I.( .. tlIL ilJ1.o n stllte ur 
pcri;_'c:t Clc'iJl'llC':-';S, :--'!lnl,] I [ l'HILr;w(~ tlJC j;dll)\\,jJ!.~ l'ulr·s:-

I. 'fu a\'()ill th(· jtll!ljl'~li;t1c~ :;II("t,(,:;.'"jrlll or ~jrnilnr crops 

-IJrtl'liL:lli:lI'k if tl,(,y I,,· "f all ,',:I""hling ll:lIlll'c-und to 
throw tlli·ir I'dlll'll [l-'; Lll' dici["lt fl'<.>lll cac!l ntlll'r us cir­

CUIll.'il:illC"S will 111.11 11 it. 

2. 1'0 gr()\v {l]!('I'lI;1!(' CI'()l'S (Jf ;Irl:il,"iill r~rass and n,n1:-::, 

if (lw natl!l'l' of the soil p"r,,,it, in cach year between the 

grain crops. 

3. ()n soils which [l(Imit (d' alternate (,1IItnr0, t,) pre-fer 

those green crops which ail;,!'d ti", \a!',","st 1"''''I,,'('t .. (food 
for li\'(',stnck, [[wi whi"h all,,\\, of til<' Ilnrs",II<)('ing hus­

bandry fur ckl<nsill,'; (lrc land; and,-

4. On he-,,,'\' soils, nr lot!l,l (,f any kind which requires 

rest from cropi)ing ; l:el'CI' to lay it Ci"l\,ll to grass until it 

is ~\c11n of WCI.'']s,-[ IJrifi,',iJ 111l,';/'{(/II!r!l· 

A fell' of tho rotali')I!.' comrllon in ';(llllC petrts .. f Eng­

land and ,;cCltlall,] arc ;;ul'.i~,ill<',I, \I'ith a I'ie\\, to exhibit the 
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importance attacllct! to this intcrcstin; department of farm. 
ing pr::tcticc. 

" The foll()\\"in~ 4-cour.q) J'(,!f1tinn IS ycrv C(m1111011 111 

Englanll. ()I:,_,.f"1I'th of tllD aLtLle land is in fdh',','-:]lat 

term, ill nil tile rotatirons, ill1l'lying tIle ll:riod "'):,_il the 

manure is applicd-onc.h::tlf in corn, and one· fourth in 

gr::tss :-

Fir,t year 
fallow, 

~t'C()l!d ,'(':lr 

\\,1",,,( ';IIJ 
Larley, 

TIJircl ),,'al' 
grass, 

F, IIlnh y"~r 
wheat and 

5'11) 

(T\:!:ltocs, 
I 'l';lr"'~l 

.~ 'f Ilrll! i J ;, 

I 
]).all". . . 
I:" 1' .. I.tll, .\''-. 

(\Yillter \"heat, 
; ~'J I illg' \\ brlat, 
i J! .. tiCY,. . 
\ J Jay,: . 
'J l'lu\'Cr, . 
r~ Pl1~tll:''-', 

~ \\"]ll~lt. . l F"c"l (,11(", 

]0 acres. 
10 
[it) 
:;u 
~~ 
I,) 

~'I 
30 
q-_J 

~I) 

80 

~ '.) 

30 

500 

\Vhcat is a (·,-,:mlt":] cr,"j' after cl"H'r in E'lc.,:lan,] .. rar~ 
in Scotland. The Lealls arC' 1ll11!:ure,1 in drills. The 

l"iI:I(II: s arC' IllallUl'ctl, lIS als,) tlie LIre'S. The turnips are 
w('11 manured. Oll, '. G '111'( h of tllC lan<1 n '1l1i rin; manure 
('\'CI',\' year, and half ur it 11ll,lL'r corn,' the farm cannot 

provide the manure r. 'lilil'(''], Pi) S0111e must be pur. 
chased." 

" A !i-course lY)1;dinll i.~ \"('r:.~ gCi1('rnl at :1 (li~t[)ncc f}0111 

towns. It puts onc.flfth (1[' the lune! in fallow; (\H).fifths 

unucr grain .; anlll\\"n.:IJ'dl":'; in ~rnss, nne' f\l1l1 t\',"I) ycnrs 
old. This is, howcver, just the 4.course rotation i1l1l11ecli. 
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ately abov!?, with the grass member extended to two 
years ;-

First year, ~ 100 acres. 
, Pnlal(y". 10 acrcs. 
. 'rart''', . ]1) fallow, I 'rllrnips, bO 

Sc'crmd year, 

~ 100 

~ \\-11:1"1' wheat, ':!() 

"Ill'al ana ~pring' wllt'at, ::1) 
barley, l Barley,. . . 50 

Third year, ~ 100 
~ lIay. 20 
. (~Il ~\'t 'I' 15 grass, ( l)'htllr~, (j,') 

Fourth year, ~ 100 Pa:-;lll('(', 100 
g'ra":i~, 

Fillll year, 
} 100 

\ Potato oal..;, GO 
uat.'~, i Common outs, 40 

[j1)0 5.11) 

The potatoes, tares, and turnips are all manured, \I"hich 
it is now quite pns_,ible In be clone by the assi,tance of 
bOlle-dust and guano to the turnip ('1"-'1" There is no ne· 
cP,sity for a bare fall(,\\', the soil ],,·i,,;:,: better occupied 

with a green crill'. \rllI'li the Ianel is "'IIII·"hat strong, 
a fI·w bC'ans with manure may be substitutc,l for a like 
extent of turnips. The hay might be l:llllfincd to thc' wants 
of tl](' farm, and the cutting cloH'r extcnded in til<' same 
proportion, or it might be thrown into the pasture of tl18 

first )',·ar. S, ,111(' of the lea on tl,,· hbt year mig],t be rag. 
f"HulI-cd, allll wheat taken instead of oats. The ;i-course 

rot:'ttion is a profitable one at a di,t;lll('" from towns. [t 
might be modified into a G-course rotation by extending 
the "'('flnd ycnrs' 1':),;[111'(' into the third year. Tltis Inst 
COUl'S:' is a good ono for the mixed husbandry, as it affords 
plenty of pasture for the young stock, and tho oats yield 
very abundantly after a three years' lea."-[Stephells's 
Farmers Guide. 





INDEX. 

(Tile numbers r(j"cr to the articles, 1Iot to the pages.) 

;'\.GRICULTl1RE-Arlvnntagcs of the A.I'pli,·nlinn of Chemistry 
to,:],·l,;'; All L\rt and a Sci~ncc, :J, 5; ~'~t'c('~~ity of Sci­
(':11 Jli,~, /j, 'j, x, !), 10. 

A:R OR AT,\it ',-:I'IIl:RE-Cnmpo,ition of; \\""icrht; Pressure 
&1'.,14; [']"(,:-:-IH(' (Jr, Inducing a continuol:l.:5 flow of the 
~:tp,!J9 j SlIllrcl' Ill' ill!: ()j"~alll(' FlIoll of Plrtnts, 16 121; 
Haluratiun or, \\Ith ';\!,li-IIIJI', 17 J.; II~ IIlIlIljJityin \\'(':::,tl'nI 

(\ill~lda, ~Ul; In the \Yc:::;1f'fll 0Iak~, :1()L. 

ALnC:\Il:K-\'I'~d,ddl', 1~3; 1'j('paral1ull of, 135; Transfurmatiol1 
of, 136, . 

A:\I:\JCI:\I.\-I"lrill"tl in .-\ir, ],'},:n ; rruiliTties of.:51 ; :'iI'ld,' of 
DI_'l,·c·ting ilS I'n· .... "IICt' ill ~'I!II 1-. '~.!; l\k"I!lI'd lIy the 1{ol.\3 

or PI:uJl:-;, :l:~ ; In L1rine, 101; Fixed II.\' (;}P::-UIl.l &c" 106; 
AII,',\,,,1 by CLI)', 111:! ; In ti\al,l,'~, 146. 

ATTf..\' ''['I< )'i-t'''l"]i,,.\'. a9. 
nLEACIIE';(:-I~i. 

B()~ES-Importallc(, of, as ,T' l1'lr(', ;';G, ;i7, 

BfHI"I'I':H-llr'·p:ll.llillfl o( 15:;. 
C\Lv-TI",.I:,3. 
C.\NADA TH12TLE-IaO. 
(,,\Ia::( ),\-~1 ; F"j'lI1 in which CarllOi) ('ntC'rs into ri~ld~, 21,23; 

Inlr'lillJ('ti!ll! of, illl" the ~~()Il, ~ -1; Plants which depend on 
tIle ... \I!ll('~JlIt('r(', ~Ind thn:-c \\'ili,'h depend ('11 the S(lil for 
their ::-'llJlJdy (\1', 73 ; CUI1JiJlbljnn 11f, hy _\IIIIII;d~-, l~;.i, 167. 

c.:\.uel )_~~JC .-\('fD-Prl-,pcrti,_:" Ilf,]9: C(llllJ11)~ilIOn of, 19; -;\IoJe 
(II' die Prc·I'ilr.1!ioll (If. ~:l: r,-,· I IWI;' (,I', in \iar. 1-1, '2:3 ; Pro­
duction Ill', I,)' Anilll:d..:, lLj, IGG; ProtiuctiUl1 of, Juring 
I{I"-I,ir.1 tilll) ;";1111\\ II, 1{j7 

CA:-:I':J:\I;-\r"~I'lnld(_', ("'IIIJ]"-llirlll of, ]::!3. 
CLIl\IAT8-11111uc\1cC o( {lit' (~jI'nt Lakes on, :~,i; Connection be­

lWl'l'll 1'\]('11 nnd ('lill!~ll(' 1C;}; l\d:q)tation lit' that of Cnn­
ndd to l\.~L'j(·ldtur(', EI3 ~ Points ot P,'cu;iaritr, ]92; Cll­
wat('''i of 111(' ,\" L'::-terll ~lJ.tcs, ]:J L 



161 

CIIE:"IIISTRY-,\,,:j,'ulll1l'ill, Object of, 10; Early erroneous im­
pr('~~'inl1~ rdatillg tu, -1; Important rrlnciples in, IG, 17, • ..,12. 

CIIE~:-:-lS7, 

CHLOT( f:-;r::-(;;;, 
f'J~!)r~-(:{)llqlP::-Jtiun (If. l~'::' 

DL:\'"-,\I1I,'I,ll n"llU,i",," of, ill COIl:Hla \1",',1, :27; On Loon" of 
\'!'~('fa)dl'~, l~:-:, Ilpint, T(II"!,nto,:]IJ(; D:·P'l·jlilltl of, ~L;~; 
EII;'!'t of n Dimlllutioll ill the Dq)ll.:-itjon 4!f. :2U:J. 

DECO\rl'II~ITIII:-;-of \"'~"l"hj,.", :l'",. of \\"'llt'r I,), Plante, ; 
"I' Wat"r IJ\' .'HliticiuL\IetllOds, :.!~I ; 1)1' tbe Ingredients of 
l/w SI,il, ~J:i. 

DL\:-:T,\:-:I,:--F"nllalil1n of, I'::); rr"1'1'I'1), of, 136, 
DIFFl',';lt )'-111"":111"" "I', 100, 
Df(:E~Tj( 1:\-1""""""" of, 15G; of thc If"r::!,', l.ir,; of Ruminating 

Allll1lals, I.-II'. 

DR,\!:\!:\t:-lt'd"'cI", SO,P"; Effects in CnnnLin, 1'1; nl,,-lacIe 
to thurou~h Vraillitl!! in Canada, ,~~; Surface DrninilJg, :-:-:,3; 
IllljlllrfHllI'C of. ,c.::--: ; - I~,· . ..,[ 1I1udl' of, !)(J ; of Low Lnnds in 

(',lnadn, ~~); I';xtent tiL in Englillld, 90; JklJtiI of, 8-1-; ~:J 
(I~"(';lpitula(inn.) I~~l: .. \ctinn of on ~':::'!ljI8, 119; Experi .. 
Jlli'll t-.: in. in En~I;llI' I. "il j El1-;"cts of, on Rust, 1 ~ G. 

E\ ,\POR,\TItI';-I:i1:",t- "f,~I,':l. 

EXI'I:RI~IE:\T:-:-11l 1:1I,,1,,"d, 1':1. 
1",\I,LII\I'L\I:~~II; (;l'l'l'lI Ldl"wing, (II. 

FIDR I.\'" E- \T('~I'l;ddt'. l'ulllpO .. ,ilitln of, "l:1. 

FILTn,\'l'lll\-Tllrull~h ~"d", 23: LlI:'Ct,: of, on LiquiLi l\Ia-
nlll'(':-:, 1'20. -

FLl:-.1T-r,;J,. q":lntily uf. abslractol I,y crilP', 63; Flint Plants, 
I; I , ~):~ 

FOOD-R,'latll'" ""Inc of diffi'l'<'nl kind, "I', 1-11,. Purposes served 
hy, ill .\Ilimals, 1f;". (~rt'I'n. yaluc (1f,:.1::' FIH]dt'r. 

FI'\I'Tfl):\,;-Oppn,ito FUlidiolls of PI.",:, und Animals, 168. 

FI';";C.:r-.\!I~111i1 ().\.\'~"Il. 173; f:\'cds of, 1i:2. 

(;Ll~Ti<::'~-( 'OIIlP<J'ltiIHI or, l'l3, 13G J er('paration oC 135; Trans .. 
jill'lIl"l illil of, 13G. 

G(J:-J -CIITTtlN-127, 

G U .\1-Fllflll.ntillll of, in Pin 11 L~, '2.J ; ~\~nn-N ilrngf'niz(',1 Principle. ] 23. 
Dritl:-lil, '-29; Purp(\:-:'I's serv,:,d by, when used a~ food, lIiS. 

G\~FSe~T~;)l, !j'~; ~TII(:c of w .. in~ it, HII"I; Effects ot~ lIlCI'Ca::-;('d, 
109; LOl:aiilil':3 "']!l'fe it OCCllI'S, IU~. 

HEAT-Animal, 15:J; Its ~lalc" of c.\j'tence, 160; Latent and 
Sensible, 160, 1G1 ; Vegetable, 104, 



165 

HESSIAN FLY-IS:). 
HUSBANDR Y -Good, 85; Canauian %; First object of, in COll­

aLia, l~l. 
J(lDI:\E-I;I~ . 

• IRO,'l-G·l; influence of, in Clays, ii·. 
JSO:VIEIUC-Bodies, 1:;:;. 
INUI~( ~ANIC-Ekm(,llt~) ~~."'), 511. 

IXORG_';XI'~'--", :.['''EilAL F .. "I of Plant, ; ":oco"'it.l' of a Soluble 
1-2, G~; EIIIII1H'raiion IJf, Jj; UI';IIJIII\' AII~II;j('t­
:,..J'-'.CM_;; l~:l,J.lltlt? uf t:u!l~ll,·,-l:la l"'li~le Low­

Soil,71. 
LE.A .. YES-()r l'I:1Ill.s, Absorb C;;lll()llir' ..i\(':d. ]9 j r'nr('"in thE',41; 

of \\'at'.:'f from, 41; Importance to( '1:2, 73; 

LEACHED WOOIJ-ASIIES-llG, Il7. 

LIGlJ'J'-In!lll1'iH'J' of, Oil t]1(' Orrell rnrts rd" y,·I2"'·tnld,· . ..;:, 20; 10-
tell.-II), !Jr, in C:IlI',Ja l"a .... ul.1raldl' to ;\:..:;rinlitufe, J~),i. 

LDIE-Pr0i',:rti," of. Gn, I~I ; Quolltit)' ab,trncteu by Crull', GO ; 
Lillie lIlld l\b~~III-,~ia Plallt", jil ; l'j,';::cIJ,'l' of, ill J\llllcral 
'Vatl_T";, ·17; 1~1l;'L'l:::: of,as a :Uanure, lOt), 111,113; Ap­
plication of, ll:~; Lllc:ditics wh~re it uccur."', II-I. 

MARL-1l5. 
:\rA(;.\E~L\-.s,...;. :;\I:tgnesia nnd LLlle r::HltS) C7, 93; Presence 

oC III l\liIll'wl i')ait, 1:)J. 
MILCH CIt\VS-J:':l, 15.1. 

hI J /, I) I':W -I i7. 
N],l'l(t'UI~'\-Dc,cription of, 11; i\[od" of ohtainin" it, 14; Chief 

Suurc(' of the Nitr,):.!,·n in Plant." 3:3, 3--t.; Importance of, 
to VI'~d;.I)ks, 34; NJ(rl)~l'n Principit-s, 123; !mporlance 
of, in \·"~<'Inhk I'J IIICI]!!'· ..... I:'! ; Relation of, to the food of 
Auitllals, I:J!j, l:~i; Of Fuwl and Tissues eliminated by 
th!: K](lnl'r~, IG.J. 

OILS A:\J) F.':\'T~-C'!lllIP) .... ilioll of, 13·1 j }\t1n-i'itrogenized Prin~ 
cipi,'''':, 1:2:1; t-lunnlity of, found in certain \Tl'gt'tnbles, 134; 
N''C''ooity of, as an article of Food il1 certain Climates, 163. 

ORG,\.:\IC-Elcmcnts, :1.;,36. 

ORG_-\NIC-Food of Vegetables, IG; Nccc>,ity of a proper Sup­
ply of, .J'!. 

OXYGJ~:--l-[),,',.,.il"i,,", Distribution and Properties of. 1-1: Mode 
of ('xhihil~ll:.!' ilS Presence ill a pure form, 1-t-; (~iY"1l off by 
Plants, ~O; ::30Ui"'l' of, to ,"egetables, 30 ; Absorbed from the 
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AIIH("!,:"'IC by PIa"t, .. 30,164; ::\ece,,,ary to tlIp Germin­
al",n "j' ;;",·.1".76; I:n;·,·! "f. 011 the \""~<'IaLle ;\lalter of 
S"d,. 1'21), .\'"",I.",d by til" Dlovd, 15t!. 

PERSPTR.\TIOS-161.11;7. 
rH u;-..', l' : I( ll~ t '~-.-. I ; IllljJ{nrilnC'l' of. .~)7. 

PliU~J'IJOR11~ :" ,j 011,1 I'l:n-l·l!.\IT:~-.I~. ;,,~; Probnble 
q'J.I:I';!',· ..:\b.-traetcd h\' \\'Ij!'~~t (!·1I1~1 i1 sud ill Lr.l\Yl'f Cann.-
Jo. ~ U, ' . 

T 1,11\ 'I.; 11 ! ;-~:~; S,"I:,c" l'xpn"ed in Plol1ghin.;, 7,-. 

r(l'i·,\.~[]-:'·; \';;ri,,[,[,_· .\:JI~'"Dt uf, in \\,ill'"t, 5il. 

l'1 IT.\']'! l-U, , " "~, l~O. 

PRISc'll'LI:;;-\"'getablp , 1'"-2. ]:::3. 

]'I:II'ITISI':-C,qnl)(lUlld" 1'":1. 1:;0. 

RAIS- \\' :ll!'r, ab~orh.:-> ().'\Y~l·ll. :1'2; Cont1.1ns Ammonia,:12; Dis­
tribution nnd fai!'pt n'lill ill L'~,nadn. V,.'e::-t, l~~; In the 
\\' t'~krll t)latt'~, :':')\l, 145. 

ft \Tit 1;;-11:" 
J: 1::,;l'IR,\TION-Funciiun of. ]'-S, If>!: f1fft']'I'nce in ,J,e I~l'orir­

ation ofI'bIll...; ;lllLl i\:lill\al~, Iii.); ii.1'~111[~ (If, Ii;;) 

R()(JT~ ~('o\'I'r~'d ll\' a P"rU!I:o- ;--:1111, :1() ; 81rll('\llrt:' or. 40 j 1 h·('rirn­
innljll~ l'r ,;[ r pu::-:;t':-:-.cd hy, -1'2; L:Jj;.','IS of \\'ater in the 
:---;11t!UIl, ~·I; t'c',~:-alIUll lit' till: ~r(j\\'lh cd', 07. 

J:IITATIt IS-of CI"I"'~:.!; i'lI!il':l'k vI', 93. 
l~T';--,T-1 hi \\']II":Jt, li~. 

SAP-TIlt', 9'-) ; t 'OI11lillllnllS ri.;;:p of, Sta.!!ontino Ilf. !l~': DeEcent of,. 
lOU; :--;ltll-:'t;tllt'l'~ contaiued in l':\.crL'lI::,d ;-),-IP, lUO. 

SIIEI':I'i,'1 lUI-The, 106, 
Sl\ll'LI:-:-;"I",,,ncl", II, I'!; D li',;I;"" of, I::!; Number of, !ound 

in thl: 8arth and in \Cl'g!_l~IL,kj, 1~. 

SI\Y-~'t'I(,IJily ,l, I~};). 

S! l[l.\-:,,,; \'uri"IJle 'lu[I"til), uf, ill ,\'Ileat, 58. 
S~I UT-17!J. 

SOIL-The, 1:1, -I:l; .:\,'tlllll uf Rain till, ·17 ; L\ll.'ll.\f';~ (If. t~~) j enuse 
of tht' ll;ln"IIIIl'::--~uf a LI1\\",'l' l'itlladi:tll Soil, -;0 j Arttlicl's 

for amelll)!:11111!..! tIle L'(llltiJtill:l uf, ~.); PI(l~wrly of .\ll:--nlh­

ill~ 1l1(Ji~llJn', t-:,-.; Prpil' rt~' ld' n.:ll.llniug IllUI:.:,tUI"C', \.\:.c., 86; 
AL'lion or, on l\lanures, 118, 

STOC!i:-<",II,Ji,,"JI-' of Henlth of, 14G; Administration of food to, 
146, j;jl); Vulue of, 147; Cl'lLdltiuLlOl of Fattening of,15,", 

5TOCK-1Ullll:;, 151. 
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SVRFACE-Action, 119,120. 
SULPHUR-50; Source of, in Soils, 51; Quantity AI,.·i:'CLdcd from 

the Soil, 53. 
STARCfI-FI!rrllalioll uf, in PI~lllt;;:, 2J; Nnn-Nifrl):.,!"(:'nized PriIlci~ 

ple, 12:3; :-:;ul\rcc~ ur, I ::,,~; CUIlIj)I): ilion all.\ Tral.l::iuflllU­

tion of, 12-:;, J'..2:1; ~~!dJe of Prep~lru[iun ur.l:-~:3. 

SUGAI~- -1 urillatioll of, in P!;lfl1.1• ·~·2: ~(J1I-':\itro~enizcd PrirJ;<jlde, 
1-2:~; :-)ULHt'C';'; of, 13U j .\Llllllh('lure of. 131. 

TE::\IPERATI'H.8-R,'dw',i')11 I,L ill ~;:.:,)jl. .. hy E\':lp'jratJ,\II, 81, ~3; 
Of Drainrlgl.' \\";1:1..'1" .. 84: lIt Ib- Dlu'Id, l.~':j; l)!lj;'j"I:lwt:· 1)1 
SU1Jllll.'l" and \\TJntt'r :\1. ;HI.., (If, nt dJlll'l'l'nr ph"l'""", ID..t; 
InOul'llf'l' un FmiL~, 1 ~lIi j :":.~llllJfl}l r TelllpCI";ltUI"C:J :11 CUllada 
Favollla)Jk, 19G, ID7. 

TURNIP FL Y -l~G. 
URIN I::-Ito Value, 104; ~ul"tances Counc1 in, II~~. 

VEGETADL1';S-CuIIIliliolio of the 1.11> and Health of, l:l; Dc,""'" 
11(J.~!· \Vat~r. :2:1; l'()]lljIO.-llj()1l o( l't'] 1:11Il kind:; I,r. 31;. :r; ; 
IIJljJurulllt l Jlli(TS lJt'rjll) IJIL'd by, 13t;; ;\re i\lalillicll:tulil':-l 

of certain PrJIJ('ljJ!I':', Ilj~. 

VEG8TABL~-~~lal"'r in Suil~, i~; I~:lJilJ D"('lllllj!ll-itiIJII uf, in 
Canadian Stld.:', i"L 

\YATEI~-JllolJf'rlli':-- nnd CnllljH)";ltion (If, '~"L ~'-" ~-~(j. '27, ~~); Im­
pOrlalw(' of the ~lJhl'llt power IIf, :J.,:",. -].!; H:1rJ, ol.jccrp.n 
to,~:--I; 80ft. fa\'uurnble to Heallh all,l ,\I:11lufucturcs,:2:'); 
J\I(jd" of l<~xhibi(ing tlIt! l'llllqH);:,llllill tlr, 2!J. 

"VAX-On V",,"'ah!,',. 17F:. 

W81::0S '!F\I:Rlc'\:LTllR8-1Si. 
WHEAT FLY-IS·!. 
I\' I fa:- WCl R ~I-18;;. 

~VOODY FIBRE-Formation of. ill 1'1:tnt~, ~1 ; ~(ln-Nitro:2(,lli/.I·J 
Principle, 1~2,1; Properli<'s (If. 1'!:); t'llilIPP~itll)ll :illd [)~-'­
cOlJlpo.-llion of I:!i: Tran~f(lnlwlion". l~'i : Pure, I~i: ::':.n­
gular Attraction of, l:2i j i\h,Je of Prc~t'r\"ation ufo 1:.!6. 



ERRATA. 

rage 2, Line 6, for enable>, rend enable'. 
r;II~I' 16, Line I" -, for rivers. read rivl:rs,. 
1'"",' ~:,) , Line 5, for Y:lri(',":, rl'~d Y~ry. 

1';I~I' ":1, Lilli' 2U, for l!l'ihJ!il', read Belleville. 
l',J~" ":1, 1.'1'" ;::1, fiJr p)J(): ... dl(~rvlL':;, read phu~I)llnrll':;. 
J',,~,. !JI, Line :', fur ullvnntnge, read advantages. 
I'"i" ~ I~) J Lillo >< c, for prclIOnlil1u tc I ~'ead predominant. 




