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SPRING CIECULAR, 1864.

LAWES'MANURES.
EEXDING STUtr'FS, &C.

JAMES RUTIIERFORD,
aora ,o8, J. a. &alrrs,

22, ]dDEN-QUAY, DUBLIN.

Ix attempting to put a few rentmces together iu the forrn of
n Manure Circular, at the opening of aoother eeason, the thought
----as r kind of preliminry inquiry-arisee, can rnythiog new or
iotereatirg be stetrd regrding an srticle so well knowtr to have
been moot extencively uaed thmughout the United Kingdom
during the laot twoDty-threo yearr ? It ia but etoting o simplo
fect, which will badly be questioaed by auy one ir the tradg
that notwithstanding greatly-increased competitiotr, every year
chors a steadv incrcaae in the demanil fm l/r.wrs' Manurts,
tr'rom various siatirtio"l returns, tho total annud consumptiou
of Phoephatic Mauureg ig rorr tolerably well knorrn, ouil the
proportion vhioh Mr. L^sBs turDs out ycsrly ftom hia Factories
plooee him not orly aheail of dl competitora in poirt of ertcnt,
but gives him a very lorge per-centsge of the eum totsl. Nor
will thia apprear ao startlitr& vhen the reader ie infomcil that
Ageaoics orc cshblished, ttrough which Lewss' Manurca are
supplied to s.lmost eyery couotyln Ireland, lJngland, anrl licot-
Iaarl. Mary factr coull be mentioned to show bow Ihirly thie
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Z Ma,narct, Itccili g Stafi, $c,

envisble poeition has bcen o,ttoined. The tr[anure vith rhich
Mr. Irerws'nnme hos been co lonp ialentified. hus neverchaogal
its noorq character, or compositioi; it has passeil throogh every
legitimate tcst, whcthcr onrlytic or proctical, with iocreas€o
reputrtion, eud a atmngcr hold ou the public conffdeuoe. _ 

Cluact
qdoerlisemcatt, cooied etocrimaile. and the tcsaimotial fiaato
hrve been alikl etudiousli avoiiled: nor on itr beholl'has thero
ever been au effort rnade io influclcr the colunls of Agricultuml
Journsls, which, rvhen so in6uenced, by whom or for rvhom:o'
crer, iosieail of'being reliablo .oo.ceu 6f inshuciion anil infor-
ruatiln. and the inde-neadent otqaue of publio opinion, lre cor-
rupt, and not to bc ilipended or] e"en iheo puEliuhiog opiniona
honestlv exnressed.

i;f tft"; vear L,rrvra' Manure has been placed in the hanila
of eevcrol of ihe lerdirs Chcmiete of the ilsv, the eernpleo for
anak sis beinc ahvrvg 6ken bv the Ohemie6 tbcmselvea, ond
frori a bulk 3f *""tl,t thousnnti tone. Every anelya'rs thus- mrilo
lrrrs bcen nul,liehed. urrd hrre invsrielllv Eho$n thot the Monurc
ia per {cctly unilbrm'in quolity-thtt it-contoins o high per-centage
of'thoge donetituenh ;hich -give vllue to a pho€phatic msuure'
antl (rvhot is of verv srctt i-mDortono€ to tho farmer)' th[t l'he

con,l'ition of theee 'co;rstituenL hos nlwoye been foqnd to bc
suoh oe renilem thsm moet readily ovailabls'as food for t'he gtow-
inc nlrrn t.'tie Anc.lvees for t864. bv Prcfessors Ar.ronx md Ceusnor,
o{' Dublir,, iilt be {o"ud'nf,page 6; and comporing theee with
IleDorts and AnalvBcs bv the eume qentlonrcu lbr the two Ptc-
vioirs ycare (eee ri. 7), ilrc reader iill fioil confirmatory eYi-
dcoce tf thc icoufocy-of the foregoing remarkr.

Uuder the ouspiods of diferent Agricultursl Societies, extra-
ordinarv iliacugsibns on the subiect of grtifchl tnsnure bave

takeu iloce during the pest y&,r, espccially in Englmd old
Scotloritl, auit it iJat least questionablc bow {hr cither agricul-
tural ilteregts or the progt€:ss of soietrtifio inv-estigation havc
been Dromotad by the opparsnt g.rrtizaruhip enil violently con-
fliclini ooinions of Chemieta regarrling particular manureq on
ttre oie danil: or the ulearuDulo-ue tcniciiy rvith rvlrich on inile-
feoeible rual anomaloug Dositiol ie maintaine by ccrtoin mcnurc
venilora on the other baird. No wonder if the farmer, amid the
mi*tv nroductions neriodicollv Doured forth- sometirneg chemi-
.d. Linetimes editbriol. aril ioictimes mercantile-findc it hard
to iiacover {urYthinc thst rvill cleatly irtdicnrtc thc ssfe poth, autl
finallv tnkes r6fusc'in tltc rvholcsouic conclusion, that he ntry
be saibr iu brsinihis nractict in the eclection nnrl opplicotion oI'

rDonurca, on theiorrcitly-ascertaiued rcsults ol his own maturcd
crpeticuce,
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Maaureq Fceding Stufl, $c, 3

So far os the Press ia concemeal, in oonnerion with the sub-
iect ofDanureg, if our agrioultural mediuog rvieh to retsiu l,he

kanect aatl conffdence ol'both buyer untl seller, opiniona ex-
nrcipd, onil advice teodered, ehoulil be bosed slouo upon pnc,
licol exoerience and a thomuqh knowletlgc of the subject, not
uDon D6cuniary sdvutage acaruiDg fmm the proffte of tnxling in
aiv prirtioulsr irticle of &mmeroei SupJrosc the oaso of a fsrmer
ini[o orovincoe inquirinc of a nublic officer, appointed in the
metrop'olia for the p:urpoi6 ofgiiing informotion-, a8 io the m-ost

aonroicd conatruction of cart ond harDess' aod dBcoYerug utt€r

"iiire 
oo the informatiou received, that though the public offioial

hnd io necuniarv itrtarrdt in the esle of the harness' he hed I
hsndsom'e commiision on the price paiil for the cort ; the farmer
mBv or mnv not bo sotisfieil iith hjs investtu$t, but ia either
coat h* [e uot reaoonol.tle grounde for concludiog that tho
officer referrsd t is not I oro-per outhofity io such a cage, snd
thot cyen with the best intentione, his interested position ie in-
comnatible rviih thBt perfect irnmrtiality rvhiclr the public arc
entiiletl to receive at his honds. 

-But ftrther, should it happen
thst ths mid o$cer ig interested in thc prcfits of Eome periodical'
throueh the columns of whioh the carts referred to arc therehy
undul"v nuftbil. to the detriment of oihcr houcst traders, who
rrDke 

-eo'unllv 'sooil 
imulements, hie psition is atill more ano-

-oloue iud f,i""motives'Dore lhble to-suspicioa; oor lue he ary
reqson to be surprised, if he finds himself denounced by every
memhr of the cro& antl by no inoonaiderrble portiou of thc
soueral Dublio.- The llrdere of vrrious politicd pariies in the Statc' ory, by
iliferent meons and nppaiently oppoeite couraeg be dile in-
strumental in euccesolirlly legirlating for the pnrmotion of tho
oublic veal, ond evidenae of political honesty oud sincerity
ihoulcl protaot their diffeielt linea of policy from beirg con-
demnedior their motives impugued ; but thers i6 aothi.ug analo-
sous iL the case of, lor dn-tlre aare beneffcial rtsolts ever
iiorv from the cour-re punued bn the manu&cturers anil agentr
cpunscted with oertsin Mauuree, which, il'uot lorgely uscd, are

'lt 
le{st exl€nsively puffetl in the present day; ond the a}Tog[ot

aagumotions. as w;II os the pouition cldmed by such parties, on
behdCof thiir particular nostrum, con only expoae them to the
Leeneet criticis-lo aril gevereet ccnsure of such of their com-
Detitort rs wish ro be foirtv dedt by, snd to the vell fbunrled
iuepicionr of tbe Agrioultinl Comirunity whom they wish to
hcc.ome their ortrons.

Integrity, Skill, and Capital,-tbeae are the-grelt elements o{
eucccse i! evcry branch of undo' o,Dd erceptions but Ecrvc to
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prove the rule. Firmg of loug expericnco mil cstabliahed ropu-
tstion, will no doubt commantl public couffdence strd lntronage'
for beyond thst sccorded to young€r aspirantr of perhopa eqnal
mcrit, but with a few euch erceptiooal cirrurnstatrc€s, eo fax oi lesst
rs the manufsctur€ ol'monurei ie conccrned, thcrp is nolhing in
the nf,ture of thinsg wbich can noe8iblv aive to any oue article
the preeminonce u-nrvnrrantably attribitrii to some i no mouoply
exists aa regrrde any of the vorious ingredientc employed; the
sourtee wheDco th€so ingralieotr crn bc bcst proour€d 8r€ wsll
enough known to nll in lhe trade; there is nothing very my8-
lerio[B in the mode of onnortion'rnz th€ constituents of a chemi-
cal manurr, ao as to pidduce a &rtain agricultural valuo tnil
snalytical reeult; e polticulor moile of preparotion ie not now,
as oi one periorl,'pro'tectcil by paten! iri tde ha.nrle of ri single
uraouficlurcr : it therefore follows, thrt if therc elist on lhe psrt
of moruficturetE that Intecrity which ever poiots to horesty ss
the begt oolicv : thot Skilahich eugurce thc nrocess of morufoe-
turebein! coripletetl without risk of ftil ure ns tl the ilesired reeul t,
rnil the eanitoi which enables iis nossesEor to buv ond Eell on the
most fovouial.rle terms; we have tirat desimblo coobination which
will not onlv commonil suoceas both for nrinsiDalg ond acgtrt€'
but will bo irestly cond[ciye to the ulvendemeni of Agricu)turg
which, opar:l fi'od dl raere troding intereets, ie of such vaEt im-
oortonce to the countrv at lnrse: and thero woultl be a comDa-
htive obeence of thod unseefiIy bickcringe rvhich hove beon of
latr Eo common on both eides ol the Channel.

The Manure M.auufacturcr or Agcnt, whose specid bnsinees
it is to push thc sales of the article witb wlrich his nsme is identi-
fe/, while he mry be daily queetioned os to itE charuoter ond
valuq occupies but alender footing, mil merits little coufdence,
if he can only efect his puqrose by, either negatively professing
ignorooco of--or positivcly, poeeessing ouly the knovledge rhich
seem8 to warrsnt him in tleprecating--all other oomptitore'
many of whom it mny be rafely aesumal, enntinue as in tine
prti to aerye tho public faithi'ully and weU. A disoreet snd
eornesi odvocftov on bchaH of one's own sooalr ir iu no wav iE
compatible witli the respect which each 6'nea to hie neigh6our,
and tlough sometimes euccss is achieved by pursuing n lc,ss

commenilable coureg yet as a rulg it is otherwlre, nor uced it he
further enforoed, thot this is but in Leepiog with the indestructi-
ble nrinciolee ol risht and rrronq.

Ii is mirch to be-regretted tb"nt in connexion rith the trarle,
there ahoulil exigt circrrnstanccs ffttcd to call forth these Eome-
what critical obsenations; the circumstonces referred to rre
overy where lhe eubjcct of diacussiou ud rema,rk, antl neetl not
tlrerefore be nrore lnrtioululy ollutled to.

rl
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PBICES OF I,AWES' MANURES,
llf, DUal;Ef i lllct lrDEce BAGa'

Ad iLlinqd dt Rabory or Catd

Surruerolrues, or ParElrr
Mexoae

Mnmn,lt- EoprrtlgoapqllT
Gnr* Mnruns ...
Wnrer Mrxonr ...
Bem,rr Mrxunn
Malooro ltl,rxunr

Tonnrr
0 Il€r Tor,
0,,
0,,
0,,
0,,
0,,

Maatncs, Feeding Sttr/.t, $.c,

70
60
810
810
810
810

OlPElE UAITT'BIq
Nrrram or 6ooe,
Srr.trerl or t\rnroxr,r,
SoDA A3E,
Acnrcur.ruaer, Ser,r,
C&SBE3D Soxss

ttEre g!!E ta.
LursBD Crr&
LDsgErD MEAI,,
GBtrr R^PE O^f,B,
B^rt3 Mrrr,
Locuyr Btals,

Dsconrlc.trrn aIrD UND]coRTIclrrl Corrox Srro Cerr,
AU ol tlu ba gr@, ad ol bucd at,I|l;e, ?otar.

ll3f Sp€ci8t ofrelc to lrrge Coneumert, of all the above Mmurer
aotl Feeding Stuf*

P}BUVIAN GUANO,
SqdU iM fron tlu Dcp& ol thc Polavbt /.gcrr, i. Ihlrl$ or. tt

lobtbq *u:-

":"n Tn
X'ive Tons, enil upverda, . f2 16 6 13 7 6 penTon,
Ovcr Ore, ontl uniler Five TonB, 13 0 0 13 l0 0
smoll lots, uniler a Ton, 0 fA 6 0 f4 0 per C\rt.

Grqo ora Foll,. ll.qlla iA.., a&id to Fiu tw Ccn.Iil6d.
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6 Manareq Fccding Stuft, Sc.

ANALYSES AND CIIEMISTS NEPORTT TOB 188[.
Sd ,tin' EhcbxL ,F.ct 71' l8e'1'

Ilaving ol Mooilay, tlro ?th iDstlnt! tsken i[ persotr auil witbout
ary adection, a rampie of rhc ctrgo of Lawrs' 9upcrphoephate whrcb
haa beeD iult trsmfaE€il to Your store fron a ve+sel lviDl b the conat
Doclq I have ro.de it the ritj""t oC u ca,refut analyiiq -eoil 6od it to
have tbe following oooporition r-

l(otlttrrt, - .. ' l4'!g
86trd, .' q8o
Bi-Pio.Dh4e oflime. '. .. 1+A'

oir-Fiai ro rlimUc of Llmo Bd! -lubb ,2'lo)
Pt'.,i"r-"r" oi-iimc .'. .. .. g*fi
gyariUil"tptits off,iacr fith o lhll6 Csrbon.to oflir. 

'8'08o;Eruh urHi,r. ., 1s.30
f Yieldioe llotlotrio 0.6I)

Srl!. ofPolerh strd'Soda - .. 2{2

From there rerultg I ao enoblcil to aaY t&ot thir Uanure irffiticaUy
the same with ths corqoes euuolie.d vou i'n 1863 ; ahil thst as o fe$ilizer'
partioularly for lEnd ihich ii^to g;v gree" cloPq ii Eult E iEtsin t'be

reputalion'it hae ro long cajoycil h the preparotion of l0O Pttt! by
rriight of thi" sop""pl6"ptritl lZ'zr psrae ;f Fhospbste of Ljme vere
emo"loveil anil of'l,lrii larL amouat oi Phcphato 2''4 po ! havo be€n

rentei3d loluble bv the Ltion of tLe rdph-uic aci& T[e emotrnt of
bi-PhosDhote fthe'most iDDortaut ioreaietrt) i! lhe laEe aa iE the

ranuro'of 186'3 ; but the 6td PholPhote of Liae ured is sppreciably
hiaher. beinc in 1863 4t'78, aad ir ttre erticle of tho preetrt year

4?:22, I !fidd rct oEit to'dd thst the ammod:a iu the epeciDco to
'nLioh this rcport referr ir aearly the double sf thrt fouail in tbe Lowsd
Superphosphite of 1863. As-e consequen@ of there differcBces -the
ma'terill et^ prescut iu your ilep6t is in o aiigbt degree moro valuoble than
thot of vhic'h you Lsy; mrdeio ert€lileil o aalo during the Pelt lorsoD'

JAUES APJOSN.

I ccrtifv tlai I horc anulvscd a rpccimcn of Lawrs' SuprpLorphcte
t;rLeo by'mc from o cargo liroding irt the dep6tr aud hBYe foutril it to
contai! in l0o palt€ the folloving:-

Itrotltrnq_ .. 12'?q

oiaic i{.uar, ana Sdu of AmDoi.r " " ll'18
Ei.E;;ph"-;;iii.;' .. .. tooo
i,han#1" of Lime 18 37
- G-iiiio son. fto"f'hnrc t.o(lcrcrl slol'lc Lv x'xl25l0 )
Silpliaoofl.imo " 

- 
1+82

lllrtin€ Atrltr .. 2'21
torolnUic Uattelc ##
* cnrd,le of ricldin! AmDouir . . f30

This i;;-f;ai; S-uperphorphate. It coDrain! 8? pet ccut'.of
Pbos'phate of Lime, of $liicf obdut 26 per ceni. is soluble' It also

cortios a fuir proportiot of amnotri&' CEARLES .L c.{uEBON, lI'D', lI'R I'1 ,
-Aral!" to 

'L 
Citr oJ DanlLl'

G. Wstg oo.tcrrr.e, Uppcr Lcc6or.drcct, DobliE,
lsth rlch. 1864. ,
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Marureq lcciling Staffs, $c.

ANALYAEA AXD CEEllElaS' BEPO&la
roB lEB YZAI r&ir.

Ardl .&rA ,t d'oc}'
AA f.ndt.r, $4.

I nrr. lt4 .(6rEd.i Dr .rilr.i! ol &.
Lr..' 8uDCDrr.B,n.!.. vbtch I ! lerrool.!
r@ d*., ud I b.t. ror to rlr.Et ro toult r!.olr..l !trioh I i.h rtrltd. lr 100
p.tt. D, rdgnt I frld it io fuotodt ttc louot-

rr. , lt.t0
8ali. ol

..1..o. lt.to

,D. a6.0t
. l.lo

;;6
. 0.!l

JAIE8 APJOEII.
q V.wl*t rm..t UNcr tu.hrttft.a

,Itl FaNh t8,a.
At S. rau.d ol Ir. BllLclforil I hrE

rrritd th. d.ir* ol It. lAr- Altilobl )t.-
DErrt C.rd llodr. !d rtFrrl to[ tr l!rr.
..!|o ot-p+i,bodDhd. d llDa .lat dclltlrEd
tE ah. .hlp, . .D.dl!@ olt\d EuG. ! tbl,.
.!ctn.o. 6 Unlr ublllt il t. lrrlrjr rryoir. loUorbr relt :-

l@!a!t ..ot iie{
IdLrE-..11,!l
!ltt'o!.r@ Orlui. D.tic lr'ac
(Yid.thr t D.r dl of AlMonia)

DlDLahd. ol l-lho . . lC.,O
Pto!!!t dliu & x{Bed. l!.r4
Brdni.{ &lpLl. ol lj@ . !o.ta
allrlt!. LlL . . ,.00
&rrlln E tt.. . . 1.a7

too.oo
lh. r!or. !! .. Dr!r! ttL lrD.rptd.

Drqb t t ol rlr. rs, !a.t d.cilrlo" Il
.dt lu rlod tI} r.! o.aa. ol Dn6Dh{.., ol
thL! rarlr'. D.a ErL rI! tolubh. a!.
I@hbr. !bdph.!. br!8 dcrlrtd tnr to.',
L o&ru.o!U d r.et Y.h.. ad 

'llt .ld tu
DEloairirh. trcrth of ht<. $.1 rlot tr.
lrtD lL. .!tno!. I armt i6 hlrht ' t ..r!-E6(t l&. Iar.J E!!cDL6Dbd&

CEATLES A. C.AIENON.

^N.!LY8B 
TTTD CII,.INSTS' AIIIBTS
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LAWT,S' SUPEEPEOSPEATE, OB PATENT TURNIP
I[ANUBE.

Raference hle atreailv been mnde to the onolyses for this and
former yearg. ahewins ihat the uniformity antl high charaot€r
of this 'Msnure are fillv urirteined. anil iho repeated t'eata op
olied bv Profegsorg Aniohn enil Ca,merou, in Ireland' sre cor-
i"t--ri"" of the relo'ris bv Pro{brore Yoelcker ond Woy in
Ensleoil. itr which ticv 8t86, aft.er Yigititrg Mr' Iawes' Works'
gnd-dmvins ermrleE fmm a bulk of 7,000 tonE-33 Ihs tiolubl€
Phorohateo-obtaii cd' bv rcpdtatc onolyace of lhe ccuen diferent
,r-rirr taken bv ue. did iot vuv liom the average mor€ thon
oue'per cent, sf,owing the mmu;e to be of verT uniform cour-

oogition."'-ih;d." nuil ffne conilition in which this ond oll other mlnur€g
*" r"ot o'ot i-a lfr', l,^rr.'Worke r€nder them €asy of 8P
nlicgtion. snal c€rhin in their action on tbe c,rop. Some manur.ee

inalvze well. o,Dd Yet are very celilom lbuod to produce saur
fnct6rv r.esuits in'the ffeld,'bemuso ths ooDstitu€lt8 -ol txe
;;;i" 

-;;"-;t.I.*it- 
i"octito anil cooparot.ively valueleas .by

thst dlhesiveness nnil ercesa of moisture rYbich gelrorauy otro-

racteriso either inferior or butlly modo mouures'

QUANIITY TO APPLY, PEB IRISE ACBE.

lf Suoernhogphrta is uaed olono lbr the Turni-p.cr.op'- the

,r"onl ouintity from I to l0 owts. por Irish 8or€ I il^ h3u, gytg
iad haif supemhosplute, ft{m 4 to 0 ovt' Per acre, o'. tbe ralrcr i
ir aons. siuno, suil superphosphote src aPplred'. oDout 

'9u4r
^-rn 

-iiu" of the hYo ortifici*l ulnuros; ord -rl guano onu

i[iiT$BXrT" TJH'SJii}:".ffi ilL,;# ffi " JH
i'o"nficiatlv on licht and uedium eoile' ond Auano ra more

,mS"*:i**f*r #rff*ff:tr
ii'hten tho Imd, reoderirg it more-porous' oud. thua PermrEuDg
tfier action to artiffoicl EoDur€s artd otmosPhenc rnruelc?' ., .

-"?lf "*#r*1,*"'-#',i:"sTIS'",ffi kqX,ry*#"Hri"h
:* o**il,.:u"il,T{flluo:f #"""tive or.trris pes'. .Guono,
i"-ioi.t'""uvirielf or-uriredwith.J"Y"lnlti;t"X,:fiH"""fr'A:

;ai":r-;L:*'1f;1"",ff "ffi lilffi 
'^i,#;;"il;.#rffi ;" j

I
I
I
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from iniurv csuBeal bv ito immedist€ cortsct with grrono. Qnc
of the ioei importa.ni points in gteeo cropping b thc thotoagh
tiltino atd clcanhg oJ the land sad bett€r bcYe t}le 8owing
rathir late tban tbir imperfectly attrnded to' The speedy actioa
of artiffcial manures elablca the farmer to alcvoto mor€ timc to
the ulough and harrow, aatl thus to some ett€Dt comPeDsateg

for tioeitlehys which, though oft€n inercussble, are gometimes

unavoidgble,

. IIINEBAL SUPEEPEOEPEAIE.

This Monurc is oreDareil as fornerlv, anil thc prioc is ll per
ton under the pateit Slanure. but the ilerornd G eo limit€d' s
stock of it rvoultl not be kept unlese to show thot if a low p^riced

maaure is wsuteil it can be sunnlied. The ohicf merit of this
ourelv mineral manure is its diuUle phoaphatas, the insoluble
iro.ti6n not Dossessina snv ssricultur;l value; r,nrl eYeu at t
iower figure ihan l6ier ionit would not be suoh good Yolue
a8 the gI mmure,

}IANGOID MANT'BE.

This manurt containa about 5 per ccn! ommoniq a'nil l-2- to
16 Der ceut. eoluble nhosnhates. i{ uenure of this compsition
bu'been fountl moet'auitible Ior ttre Mangold qop. Tho usual
ous.ntitv. with o liberal aupplv ofdung, is liom 4 to 6 ctrtE per

fifl *il, sDr€sil iu thc ili"iu, on thi'top of tho dug. Some
reent exnerAments shorr tlat galt as o molure, is not 80 bene-

ficial to tie Ms,trgold crop as ie genorally suppoisetl, better re-
Bults hoyiDs beeu obtained vhere no 8o1t hod beeD aPPhedr ar
;;*r*t *'ith thu oJaitioo of edt, where soil stril othor manut-
inc ivere the srne, While iu aome caacs salt seems to produce
,&d etrects. vet enougb has been ascertained to wsrrsnt in
E"ot"irq ottdofio" to thi subjeot, oud coutionirg lgoinst its in-
dircrioirata aPPlicatiou.

CBASS MA!{SBE'

Tho constituents of Lawes' Grass Manuro inclutle -nitrogen'
o--ea;q ga6 pSssphltes' aud it has been founcl mogt suitsblo as a

"*i"" to"-ar"i"i"d for porturt anil mmilow' The uaud quaotity
o'e. Iftsh^ocre ie liin 4io 6 crYts. For further informttioo on
'*i" l"ui""i *" reader is rcferred to the annexeil Paperby Mr'
f-.-o ina Dr. Gitbcri. on the 'Etreots of rlifferqrt Marures ou

the Mi:ed Herbsge of Gress-Lond."
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WEEAT MANI'RD.

The Whelt trfinure ie su€cidlv nreDsred for this crop, ontl
contrine from I to l0 per ceit, of imitno'nin, in the form of sslts
of ammonie and organic matter, yieldiog amnrooia by deco,mpo-

sition. Anolv fro 4 to 6 crt. Der frish asr€' sown broadcoEt.

antl harrorirjd"in with the seed, 'A mirturc of about equsl guts

"i 
p"r.ri"" Co*o "oil 

Supcrphosphate of- Lime, applierl as

lbove' at the rato of fi'om 5 to 6 cwt8. Per Irish acrq le also a
very good manure for vheat-

OATS.

Tho monure guitable for wheot may dao be rpplieil to oots'

but rsther lesseninq the qustrtitv. When cotn crop6 aeqrrrre

eome artificir top rfressing'lotr in the Spring, nothing will act so

beuefici lvas nitratre of sodfl; but thc trrosi economrcal sFiem
is, to give"a sufficient supply of nauurc rvhen the eccd is solYl'

BARLEY UA}II'BE.

TAe liabiliW of the barlev crop to foll rtndert it rotlcr s

critiool mattario decide the prop'or quontity ol'manure' Pre-
rlinr" cmnoirs nnd thc ooniiiti6n oi'the lantl ahould be con-
riderpd- Tt'ttre barlev succeed a c,ortr crop' 5 to 7 cvt€. per

irl.[ 
""." 

will not bd too much ; if a{tcr-roots, oll of whioh
hovebeen removeal,4 cwts' will be suficieut. The monure should
be eorm aotl haroseil ia at the ssme time 88 the geeal.

lO llanures, Fecding gtufb, $c.

Zg Bo"h"l" Wheat-grein,
8 'I'ons Pot&toe8

PO1ATOES'

The miuerd matt€r' in the ncrcnge poilrrce of a mot crop is
verv larqe indeed; the following is the snoutrt ccutained in s
uroiernti crop of ,nheat-grein snd of pottrto€s:-

I

idhelal llsttar.
... 28lbs.
... 180 ,,

Of rrolurh alonc. thc 8 tons of potatoes will contain about eight
tirni,* ne rnrrch ne the yB btuhelg oI Whett. The ex]rnurtion of
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This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-142 pp 14

Manurc4 Feeiling Stufi, {c, I t

minerol constitueot8 by the sole of pntatoes, may be compenrated
for by bringing upou the farm s 8uffcietrt qua ity ot'Bilrblo'dun&
or oiher town urnur€sr r€a'we€dr or eYeu lem or bretse lrom

neishbondq wostes for litto. It is t,he gener*l pmct-ic€ to-dung
hea"vilv for i,otatoes. Althorrgh tle crop might trot b€ Eo lflrge'
it is nitbatle thst if the pototoes were isken s{ter- soEe oth€r

"-r!"it au*"a. i*t"tA^of thc dung beirg oppliod i[rectly {or
rfreir srorrth.-thev roultl bs lces lioble to di8€ase' - stlpposrng-

thir oEn odoited.'0} crvts' per Irisb acne of su eqtrsl mixture of
p.-ni"ir.n cii^tn 

-*,it 
Snnemhosnbste of Lime, or 7 to 8 cwta'

$"";lr*lrlirt ti Limeilo'oe, ihoulil be ua€d lbr the potstoes'

Orl in'cosc' of drmc bcine emploved, the best mode oisPpltcstron
o.rLl b" to oloupl( it iu:to thi linrl in the Autumn, the potBto€l

being set in ihe following Spring'

NITNATE OF SODA.

tr'or eev€rel Yeors Dast Nitmtc lraa been sold rt fmm tl4 to
Cl6- *i t 

". 
'occotdir,q to quslity, anrl o largcly iacrtasing

aeu$irf atuei.d its vslu-e. Tf,er€ ii no scarcity this selsoDn- bxt
thc EkEkE in the Enslish markct ar€ helil b-v ryecuhtorr, and t'he

reault to conauncrs Ys oD edvonce in price of upwords of- {'2-P9r
ton; thia mugi s€riously check the demauil, if not lix chemrcal,

"i-f.LJftr 
**ri""lt t*l p""1x*, )iet there seems not the least in-

rlication of any decline in Price.

PEBUVIAN GUANO'

Thcrc ir uo dtrrotion in tle price of ?eruviu Gua'nor-nor doee

thc lobouretl a.nd biasEed efforts-of its detraotoro seem to hole onlr

oth"" efiect thru to c{)nfirm its merits [B one oft'he rnost vduable
nf 

"fi 
o"r nmicultu"rrl ferlil'rzcre. To the falmer, the €1reet point

in co""etio:" *ith Gu.rno ie to procrr e it gewdnc and applg il ju'
iliciouht : but thie hint appli& equally to Superphocphrtcs nnd

othcr danures *hic,h ue n-orv so largely uscil ra cotiu'ution wi'h
Guano. the hishly urunoniacal and nitrogcnous cbs,Etct€r of t'he

tofter hinq fiui modiffsd, in various dcgrcee, ar may be con-
eidercd no;serv for ilitrerent eoill and crqx. Aa o mixcil systcrn

of cmnnins is [Lcly to etrsulc the most nr!fftab]c rcsu]t6, at 
'/ra,rnoii of to*ni so e mked system of mrouring' if properly

,,,ot "ifr orit, vill with equnl certninty pn ducc thc srune effect'

I
I

I
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LIST OI' AGENTS FOR LAWES' MANT]RE.

Frm ttre followins List ss comoorcd with fonoer Circulars'
it wi.ll be obeeryeil tEat a.n iucrearea nuober of Asercies hsye
been establisheil; anil as the principol E€eports in-Irel*nil are
zunplied bv cr,rco direct from th'e Wo^rls. oirties livins in db-
tribis tbo ;ost;emotc from Dublin co,n hive theee ms;uree da
livered iu their reepective looalities (with some exceptiors) 8t or
about the Dublin pricee.

Alasrr.eq ...
Arnv
Anoer
Blr,r-uasr.ot ...
B,rrl-rll,!
Braregr
Cllrow
C,r.grr,sDsnrror
Cor,ra.rara
Cori..

Duroll,r
Dqaaov
Eolriprml ...
Exnrs
Sxrrsconrtlr , . .
Grlur
Gonnr

'LDrExIcr
Ircrooror.nn:.. .

Mratnonouou
Mourruur.rcr
Newlr
NE\Y RGs
Pusoxstovrt . . -
Ponruuxe
Rr.rnrlrea.r . . ,

RlrrDornsr.,.

D.rvo Mencca.
Mlm Cnoss.
Mns. Itd, Dor,an.
Herpse & Borr EDGI,
Lrrr,E & ilI'CuLLoqH.
$saw & Furr,ar.
S. Heuosrox & Son.
S, B. Cosr.
Jomr Lusr.
Tgos. M.KExzrE .t Sox,
Jarrs Srrlxr.rrpn.
Davro MrasrEB.
B. J, Wrllr^tw
Jom Lsrcs & Sotr.
JoEx Ilrxao[.
Rurr,rosr & IIARPun.
Josour B.r,rrs.
JoEr Ari.Ax,'rI.
BolEBa HE DETBon & Co,
Dr.ld trfinnr:rcn"
Eotrauo Munrsr.
M'Burr & Co.
Devgor A. MEl,varr.
B. W. Feyln.
J. T. Gnrrn.
Joror MuEPEr.
D-evro Mlrc.trn.
Tqos. Iarrle lloarxaol.
JoBEPE MuB"Er.
R l[er,sor,r & Co.
T. P. & R. Gtoorgoor.
J. & W. PrNr.rcnrpx.
Josl Errrox.

Sr-roo
TnuEEty
Tur,rr
Tur,:cexoag . , .
'Wusr"onr
'S,rx.rono

Maoy ofthe above haye numerous Sub.Agenciee in their re
spective <Iistricts, AII aro supplied with Circulars, cont+ining
pricee and other particulars, which they will forwartl ou applica.
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REMARKS ON EXPEAIMENTS

On tho Bubiect of srperimeots o few remertr hrve appeareil
in mv former Lirculsm, dnd I nrehce thess fev serteDces vit[
the followins extrnct from ltEt-yest'E.-- i'It wodE bs ouite fallacioua to coaclude, that becruse in c
erirala sxoerimeni with. eav trrelve diferent m$rureq otu
erieedeal iI the other:g, ii wri the best of the doze! ; aa a iliffer-
ent €ea8oD. and a chonge of soil, or cYen oD the Earno- 8o ' 

thc
result misht olaco NoI one ffvo or eir Eteps alown th€ 8csle'

Thie has-beei fully verifieil by meny experiments rhich bavs

come uadet mv nodce since then i PeruYiE guano 
'nd 

Yanouo
phoaphatic mdDures are lbunil cbanqing their placa: up and dorn
ihe scole, to the ertent offrom air-to light ton! p9r epre, wlrle
in manv oreea at least. t.herc vould be no vsrirhon m th€ qualrly
u"a *trro"itioo of tLe manuree uscd ; this anomaly is capoble

of erolaa'otior. but is tao formitltble a taEt to etrter uPon here'

rnd fi€ distorbiDp elemente are fanilisr €nough to qu'!y vho
mov slcncc at theL remarke. Some particulsrs of a few e-xperi-

meir6 miqht bs iutmduced as examples of the chrnges aud.van-
etions refArcd to, but this wonld involve the use oI tramea, rYhroht

;i'il" ;;ldi;;iew; rould be displeosilg to m8nv, qnd.tend

to preyat thot hormony anil gootl feeling 
-which. 

should exrEt m

the^ trde. When me;ure8 is purohasetl EPecislly 
'br 

expelF
ment- the s€ller shoulil bo kcpt ia iqDorsuae of tJle buyers -ln-
tenl,ion' The imDortslco of- this is obvious, from the lirct ti-8t
nnrtic-s havc beon Lnorvn to give srull qua,utities of moDure 

'Orlrperirnent, rree0y erceedift in qudity auil- velue, auch.ar

would under-orilinirv circumst8uccc b€ suPPlied'- IJre Procircc
so much &lhered to ii experimcnts, of usilrg lothing in clDJunc-

tion with the ertif,cial miures, might be to aomc exteut dcpart€d

frou. with advantsq€ both to ogiicultufigts anil morure rnaou'

iiit"L'r" - eu'*tinEia fertilizeri shoulal be t4sted in conjur.otion

with I certain nortion of farm-yard iluDg' -It is-not conardered

good prrotice ir apply phosph*tic Ea,nu!€6 alo.oe in gmoo,q IP:
&oos.- for althouch the pmduce oD some 6oln may oo alr urat

-ola- Uu de.ite,l ii poirt irf quality.a'uil yrelil, yet th9 Egir Y.er, 
-

cessivelv erhauated of certai.u coDstitucDtE' tho -vant--ol wrucn'
eanecialiv if thc roota ore Dot oolsuoed oD the tield, vlll se-nousty

"doct 
gticceedinc crons. In experimcutiog with 'tumip -ma'

nure,' 'bone m"anurq" ' auperphoapb-nttj 'n-itrophg:Ph8lc' , 9r
hv vhatever nooo lhgv mov b€ coued' regald Sbould De nao to
if,c compsition (as gh6wn by onolysis) of manurts Yended by
difer.enf makera.'as tho care tskeu mer€ly to try cquor moD€-y

value of each, tbbugh f.ir euough w fa1 io l.ot altogclh'r 81av
trst; some phoephitio murur€s- ane prepareil 8o oE to oontarn o
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cerudn Der-aentEe of ommotris" but msv be deficietrt in soluble
phoephotea uo 6mpred vith s ditrere;t manure, rvhich again
may not yielil so much ammonio. In matwing thc htnip cto?)
a rtrgc firoportiott of phoqhatet b all impo*Ld, and akyaal
manarcs which de fomtd to etccl it thit Ddtticul@ clcmc , but
do tut gietd amiotia e*ept in mirutZ taccq can haoc thit
oaluabli coa ilaant rupplicd moat cheaply by thc addition of a
ccrtuh porlior, of Pquoior gtnno, and it urilg a mLrurc ol thi,
compositioa Jor Zzpcimart, ruAatd *ill bcing had to cqual moncg
oaluc againit oth}rs, tlu Jarmcr b wt only procced.hE apon thc
ume bZtb ac he aorld it noru cttetdcd practbe, b i atcet-
taining nore acanrately lou he cdt get thc gt.atcrt rctt/,It 4t the
tmalk cort," cl,l uillJfutd,d. thc rcsrlt of rcpcat.d crpaflrncntt,
that as a manure for thc tunip crop, on aocrage medium
nil, nothiao will lqual a combiaaliott oJ Jartn-gord drngl
Paudan o1uno. aeI Sunet'ohomhatc of liraa. Drning the
auturnn ru'il wintcr mouttis o? tht past 

-year I visited viious
patts of tho four Drovincee, antl the most coreftl inquiry and
-obaervation 

amDly-conffnu rvhot I uow etate I ia somo coeee on
abunilant yiekl ivis eeen whm€ the maruring for tbe groring cml
waa ercluiively Superphosphate; in others' not less lhvoumblo
rcsults from Guario ilooe; ogoin, still gr€8ter succeos from
Guano aod Superphosphate miled; but thi generol reeult givee
emnhntis teEtirioni in frvour of the trio above mentioned: the
ortilficial oorti<rn ol'the Dixture siyes I much better rerult in tho
grorring irop than dung nlonq ind in green cropping, the dung
and artilicbl tocether leove the goil in E much healtbier conilition
for futuro omroEous. It msv be further stated tbat this (modi-
f,ed bv nririicutnt or eroeptional circumstaacce) is tbe generel
orocti& of uearlv dl furoiro of orperience aud advmoed intel'
Iiuence. men rvh6. lyhile bv no ueoni de.spicine the vrlueal results
oi'scieitiffc rtee;rch in o6nneriou with 'agric-ulture, ore guided
bv tbo ilootrines of ohenrists. or ruete theoriets, ouly in ao frr as
t[sv 6nd thcm to accord vith the prrctioal rtsultr of their own
obe;rygtior sDal erperience. I[ is t6 b€ fesred thct anoteurs and
inouirere are yerv-much miscuiiled bv the ola.ss of exDeriments
rhlch Eenenrllv hnil their rfiv into riri"t. snd are Etill further
aetrav in so for-oe thev aro induoocerf bv the testimouinle vhich
nre do incenioualv qdt up a'nd so proi[r'glly 

''nd 
induetriourly

circulrtcd-i it is r w-ell kriown fact, ilrst ihe largeat collection of
tcstimoniela ever vendcd ou behalf of onv monure, was in crn-
neriou rvith the most worthless article evei ofi'cred to tbe publig
and now hoppily cxtinct. The grtat majority of ex-periments
orc on muclr too limited a gcolg to ensure accurscy' either itr tho
applieation ofthe msnnres, or iD te€tiDgthe Pro{luce, ond their eYer
r'niyhrg results plovc thai thcy ore oTvery little practical valuc.

I
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If our IlesiatrsrGcneral, Mr. Dounollv, C.B, woultl devise

*rrr" 
^ooo" 

"of combining ivith hie " Afrculturol St4tistics " I
acries of tobles, embmcing, untlor certlin technic{rl beadings'
th" Mn ,rte" aDnlied to Gfun Crong, Cereslq sntl GrasE LmilE
in Ireland. he would bc sivinq fr&h proof of the indefotigable
.eal end ELilitv wbich chaifoctoiize his l-aboure, oud woulcl furnish
the nublic rviti sn omount of information which rvould produce
mo8i beneficisl results to agricultural iDt€r$tr. Assuurilrg thst
the collectors of these atatitics rre eupplied with priat"l {q"P',
coatairinn ouerice. the otrEw€r€ to which are AiYcn verbBlly by
the farrnir,'and tok* dor*o in writing hy t-he public officer'
these oteriex could verv eimnlv bs ext€nded Eo as to €mbrace ths
bsrticilqrE above alluded t6:' holilinea could be iliviiled iuto,
inv four sections. viz. l0 onil undei 40 acres; 40 and uniler
I do acrea ; I O0 o;it u;der 200 acrea ; 200 acreE and upwards ;
nnd the four ttmvinceg could also be dittingtiehed. Manules
mieht be claasified into-lat Farmvard Du.ng ; 2nd, Duug from
T;'wns ; 3nl, Ammou'rqcol 

^\lanures, 
viz, Guoooe; mil 4tb, Pbos-

thrtic Mnnures. viz.. Sunernhoepotes end Bones i the rteulta
iear bv vear as to tlic stri€ 6l'tbi crops' r:ould be aufficiently
Intlicati:d'bv " Good," " Bad," or " Midillirg." On some ruch
bosie aa tbig thero ooultl bs no noesible motive on ths psrt oi
furrnerr, lbr eiiher enoneoug or evnsive rcplies, n-or could any one

"r,rrr"d 
io the msnufsciure or eole of minuro hsve o grievance

io-*ir,r,loio of: ontl o svnopeis o{ the wholo retuma, which could
be lirrtier imnrtved b'v dietinguishiuq between Lonillorda sDaI

Tenants, woukl furnish'valuable tlata Ior most important deduc'
i,ion& on a subiect of Dtnrmount inlcte8t to o coultry, the pros-
pedty of whicl depenilc eo uuch on its yearly produce ia Beef
and Com.

trEEDINC STUFTS.

Notwithst!trdins the lorv price of grain, there has been a lnrge
osuuDtion of Llnseeil Cales anil llape Cakes a! Cottle Iooil*;;;;ri; of Llnseeil Cale" anil ilape Cakes a! Cottle Foa

rluring ihc post ycar, ond tlpee, portly at the result of coru being
ro ch&p, biv" b'euu 

'eotd 
at lower: Ettis thru for rtqry-yearo PY

vious. 'i have been st ye.rY smai Doins to Eecure the best quoli-
"io*. 

'i Un"" bcen st yery srtot Dorns to Eecure the list quoli-
.:- ^r c--t;.- -L"- h^.iiro-vhit&1- durinq last outumn. bothties ot feedius cates. hviiiviaitcd, during last outumn, both
ths home outi foreisli mq"ke-t& ond prpcured stocke which have

met vith the highe"st sDpdvsl, ond ;;cuftd o lalge tlemond frou
tho home outi foreign mqrket& ond prucured
met vith the highe-st rpplvol,end aecurtd o

"li "nrt "f the &"Dtr;.' In tlis Lranch, as in thi monure htde,
no lffort hos been mide ta force L treale by " tastimonit e" or
squfus ofthst noture i my niur is to supply o
lirir price, cvoiding inferior ond lorv pricexl ,c

surnrlv o-senuine tlticle at a
pii6exi ca*ee, which, if thcyii" rr"ice. rvoiilinc inf.ril,r nnil l,,rv pri&i cai<ee, which' if tlrcy

ellulnce profits, deocnse rtputotiori tnd have no tendetre'y to
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16 Matntret, Fccditg Sttfft, $c.

secure the cteady llafton8gs of those who not only wir[ & cakc of
unihrm gmil quality, but ars willing to give full value for guch.
Every advautnsc ir siveu to cash buiom.ind frrvouroble orrance-
menti entcred intq "to meet the conieriioce of parties preferiig
A currcut accounL anil rrsvins st fxd D€doils.

Cotton S1€sd Csles, thoirgh- not nuch in demmil in lreland, ore
extensively uced both in Englauil olil Sc.tlond; supplice, how-
evor' ha,ve beon uuoentoin during the Americun troubles, nor is
thes.e anv DrosDect ol matterg m6ndinc much in thia recpect for
aome tinie,' Tb'c untlecorl,icoteil Ootton-Seed Cakc, whicb cortaiua
the huak of the oecil, rnil is ao much cbe*pei tbou the other, h
verv s€ldom found to oroduce iniuious efferts 6s rs miYnal; in
ftci there reems no riik of tlis inless the qua,utity gireo per ilay
be exceasivc, Perham the most adysntogeous modo of feeding
with Cottoa Seod C-okes. is oo qrass-laada, either with c*ttle or
eheep, aud the ilroppircs of the;rimsls Tnoduce r mort mgrled
anil tenefcial etreii on- posture tbatr tom other ileacriptiorr of
cske.

Manv s Cattlc Foods" anil '. Condiruentr' arre prepareil anil
oilventiied as ruch, iu contradistinction to the Fdcding Cakes
which are ihe neceesary resutt of crushing either Linsced or
1t Sbe<l for the prrodrigtion of oilape lieed,or l,ue productron ol o .

" The grreat vduo of O'rlceke as food for Stock, ond the
ice for ihich it eeUs. hqs led to manv inouiries for n subst
'i The grreat vduo of Oilceke as food for Stock, snd tho high
ice for ihich it eells, haa led to many inquiries for n substitute.Dne,e tor whlch rt 8ell6. ha8 led to manv rnournes ,or o aulErf,ule.tlhe 

rnssibility ofl dnunwturins 's-Catile Food,' thc selling
;r'ice 

'uf wllicl' should bc aufficiJntly low to mlkc'it_ o cheepeiprice of wlicli should bc aufficicntly low to mlkc it o cheept
tbod thnn Oilcokq or our commou unilouuflrctur€d foode, is worth
:r little coneideration. Aa every 1nlccss of mrluufncture Dust
necessorily add to the cool ofthe raw mnierial, it ir cvident that
it rnu-et bi frr cbcaper to uEe the r&w Eotcr rl oa foo{ without
prrtting it thrcugh a,ny proccss o{'nranufirctrnt, unlcse this pmu'ss
livee iise to certrin things which uny be indudcd undcr one ol
tbe two followinA heods :-

' ' let.-Thnt o certaiu portion of tbo hrgrodicnts cont dnetl itr
the food, poeaess a value for cornmercial pnryG€s heyotrtl that
which they are rvorth mercly as lirod; rud couequcntly €nsble
the manufasturtr to aell the residue ot o lower price ns cotde
fooal,

" 2nd.-That by o cert{rin process of mnmrfadtuc, the ele-
ments of'food can be ura.Dge{ ao as to prodrrce o feediug value
roore thon equivelent to thC coet of ma,uufacture.

" fn the morufsctu? of Oilcakee, we lnve exnmpler of the cost
of manufrcturt being recoverrd in tho lrfulr courmercial vslue of
certaia ingredients coutoined in the food, The aectl crueher pro-
rlrrces oil flor commercial purpoeee. Thc resitluc, under the gene-
rsl term ' Cake,' ir in much demanil aruongst agriculturiEtr, eithcr
for crttle food, or oa monura If, horvever, this residue lyere of
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Mdutrcs, Feeding Stufs, $c. 17

Do v&hre. oil woulal still be Produccd. Thc eeed crusher, it is hue,
is ena,ble(l to ecll his oil ot o lorver Drice, oD accouni ol the prtce

which ths firrnrer ie rvilling to givl f..,r the erke; b-ut it is- tho
commercial demand for oil,-and iot the agriculturol ilerud lbr
oke. which givea rise to this brunch oT tradc. Lingeed oil
ig qenerallv w-orth tlo or thrte tioes se much as the seed con':ufi;". it 'while the cake is, weisht for weigh! cheaper than tho
e€eal ;-the coot ofmanufncture ig*therefore recovereil in the-price
for which tlre oil will aell aa an article of coomerte, and hence

the maaufacturttl ca,kc is o oheoper fooil than the seeil in its n'-
tDml stoto."

'Ihese rtmluke cleotlv trnil to shorv the grcnt volue of OiI-
cakes ng comonreil rith'the cattte foocte refc'rred to; fl8 rcgf,rils
the lfltter, it hae not been eoiisfirctorily alrorYa thlt their fe'edi"g
olooertiea sre euhanced bv the mode iir which they oro preparcil'
ilor'in cnnnexion with tirL mrruufocture is thcro ooy ingredicnt
nrorluccd (as in the caee of thc oil), the commeriiel volue of
ihioh, * irpo""il with the {oorl, enohlcs thc mcrolratrt-to Put
the Istta into-the fnrmcr'8 hands on the slune tcnDa aE ho @!
pocure the rarv mlterial of equal nutritive lnrvcr'

BOTIIAMSTED FIT]LD EXPEBIMENTS.
Farmcrs. Seedsmen. snd Manurp Mcrthante, or l,Lose who

deeire to receite or imhrt iuforuration sE to the prop(r ma'nurc!
to use in top <tressiDs'meodow 8!d posturs' will not fail to be

irterest€d arid ioatro;tcd by a careftrl pemsol of the- Pn9red
Beoort oa ths efect of difcrcnt manures on the mired hcrbago
of 'qrasE lln,Is' The acientific r€lder will need no apology f''rr itr
lenittr and the intric{ttc dctoils of dry fucrs ord liguree, while
the-non-scictrtiffo and mors geueral reader' who nay be- more

desirous of a kinil of eyllabui embodying the princiqal deilue-
tiuos which he rnay wieh to realoc€ to Pnrctrc'e' -rf,lll in<r soeo'
ttrins eouivolcnt ut irose 33, coumenoirg *ith the heading " 'Ihe
*"-".,'rirert produci."-ond on to Doge 5 l.

!-urther t havc nothing uord nor tq ..lq' -,4* !o exPres-r

heartv thanks for past fsiours, to the Iauded Proprietorr rnd
Tenint }'arrn..rt of Ircland ; &nd to repe&t the cloaing emteuoe

of mv logt yenr's a.Drual; viz., thrt " I tmri by uadirided at'teu'
tion 'to bus'iuee8, aatl from the a,mple reaourcea placed at -my
iligoosal. to m€rit I cmtinunce and exterrion of the public
paiourlo hithertn oo froely aoooriled."

'
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l8 $cctt of diferc* Matvret on the

EFFECTS OE DII'I'EBENT TdANUBES
OE IEE

UIXED E}R,BAG} OI' GBABS-IAND.
'Y

J. B. LAWBS, F.B,S., B.C.S,

J. E eILBEBT, &* D. F.&8., F.C.S.

Ix Yol- XIX., Port lI., rnil Vol. XX., Pafi6 f. qnd IL of tho
Jourua,l of the Royal Agriculturol Society, we gnve a Report on
Experiments with'tlifferini manurr* on pe'rmauinr meartoiv lnnd,
in whioh we treated of the subject under the follorving heads r-

Part I. The rrroduce ofhay. ner acre,
&rt _II. The produce of coirst^iruents, per ecre.
Part III. Thc dcecription o{' plants il6veloped by ilif,erent

tDaoures.
Part IY. The chemical composition ofthe hay.
Perhaps the moat ehikine noints brousht out in the inouiry-

wero those rvhich illustratid the very fireat ilifference ii t[e
deacription anil choroctcr of thc plnnts icv-cloped by the iliffercnt
mmures. .l'he general- resulis -orrived rt under tlig heatl, may
be very briefly re-sht€d here.

The unmanured crops, enil the light ones g'town by manure,
were by {iu the moet complor iu chorracter; co"nsietinq of I com 

j
paratively latge number of species of plants, or desc-rintione of
herbage, altl showing less piedominaf,ce of a few sffics than
ilid the more bulky produco obtaincd by mcans of more active
uanures. Tho smoller cropa coneistcd- not only of o gretrter
variety of Grrminaceous her:boge, or gmsses trro;erlr so-crrlle.l.
but also contained s grester yiiery, ;nd grdt€i prirportion, oi
mrB(€uNreou8 or peeoy herbsp€,

Aa e rulg whatevei the ilesicription of manure emoloved. anv
conriderqble increase of crop wai accomnaricd bv oeiter'siri-
plicity ol' herbage, greater predominance of srcss;E-DroDer. aDd
aleo, generally, a gresrer prcdominance of inilividuil 'enecies.
as well am.ong the Grsminsceous or graasy, tbe l,eguorinoui.s, and
the miscellaneous herbose.

But dif,erent desoripiilue of monurc hcil very diffcrent e.ffects.
M*utal nanures alone (aalta of potnss, soria. magnesit. nnd

superphosphlte ot' limc) ouly modeiately inctenicil i.he amouni
of crop; rother fiminisLeil ile proportibn of the grasscs, and

li
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Mi*d Eerbagc of Grau Land.

conEideralrly that of the veedy herbrge; grertly incre&sed ihe
artrouDt, per ocre, and the proporlien io ihe Drorlucc. of the
l.,egumiuous berbege, especi:rlly the pereunid rcd clovci qnd the
mcudow veichling; and- so enlrlucerl the ripening tendcncy,
rsther than lurutilnce of fblinge,

lmmonia-ulb abnc, conaitlerrbly incrcascd the smount ner
rcro, outl the proportion in the crop, of the grasses, but tended
very remarkrbly to the development of leaf mther thnn of' Etem
and eeed; and tfiey also diminished the pro;nrtion o{ boih ihe
Lequmiooua aud ihe weedy herbage, thL foruer bcing aluost
OXrqu(eO.

,l,,tur.l, oJ both lhc miflcral mar.urc dtd amnania-s4,lts, gln\e
by far tho gr€at€st iucreue of crop. Tlre pr.oduce ao obtairrql
wae iq o much la,rger proportion Grnminaccous, or grossy, thuu
thrt yieltlod uadei'auy otircr coorlitir.rus; clover and 6ther'i-eeu-
minous plontr were almost eotirely exsluded ; and the numbei of
species and amount of rvealy herboge were but emnll, though
some few plants grEw luxurirntly. -Lastly, cornpurotively few
epecie* ol'gtassei contributed t6 the g"ei[ bulli ot'this'very
lururisnt and highly Graminaneous produce, and the ilevelop-
Dent of Etem and Ecod w8b vcry rtruutkablc,

Forn-gard, manurc alona, with the incrcree of totol prorluoe,
olso increueed tho ornount anil proportiou of the Gronrimroeous
herboge; anrl diminished the var.ioly, antl rhe proportion, oftlc
Lcguminous gnd the nriecclloDeour hcrbagc.

.Fanr-yard maaurc anul anuonia-ulle guvo considerably more
inclease of crop thon farur-yunl mauure nlone I and thc producc
contailexl a large proportion of Graminaceoug urd miscellooeoua,
but very little Legurninous herbagc.

This gtcat varicty ia tho herbuge, both aa to tho ilcxription ol'
tbe plana developal, aod the chamctcr oftheir gronth, occorrling
to the monure€ euployed, aDal to the conscquetrt smount of orol)
obtuined, is obviouEly s poiut of gtent practicd inorcst and
iolnrtenoe iu iLs bearing ulnn the question of the proper
rnaDures to be employerl to increese the produce of grass-la,nd,

The rcsults briefy enumeratod abore arc rlso ofgrcot iDtereBt
in another noint of view.

Thus, er:olusivcly pioorsl mrnureq wher npplied to Graminn-
ceous ptsats gr.own aepuotely (as wheat, bolley, or oats, under
onliaary circumstances), produce very eioilsr elfects to those
upon the allied phnte of thc oixed herboge; that is to *ry,
theJr incre&3e the crop comprratively littlg but prominently
develop the eecdiug tendency; ond ogaiu, when thege manurea
arc opplied to Lcguminoue orops growo soporately, ao in tlre case
of t}e allied plontr of the mixcxl herbog€, they coqEidersbly
ircresle the lururianco of their growth.
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Ammonir-salta, on the otLer hnnr'|, rrhich prorluce such
ohnrnoterictic effccts uJnn tlre grorvth ol thc Gr.alriouccour l,larrte
of the rnired hcrbnse. hsve also s nrtrkcd influclcc urron Ihut of
the- Grnminqceous i)llnta grorvn Eepqrntely in rotatirx, aurl but
)ittle on thnt of thd Leguriiooue orrr:s so gr.orvn.

For vqrioug reaeona, ihcreftrrr, borh prii.:ticol nnd scicntific, it
reemed very deainrble thnt the sulrject ahould be Iurther irrvesti-
getnd, both here and elgervhere. The expcrimeDts tlt Rothamstcd
have, accordingly, been ooolinued up to the preeeat timq ond
tbev eie etill in nrosresa.

Our firrt repo'rt, io which we hove bem referring, gnvc the
reaults of the ffrEt three seosonq (18t6, 1657, md t 858), rclnting
to three divisions of tho rubject, nomely-the produce of hay
per ooro, the produce ol'oouatitueota per acre, oud the chonricnl
comlosition of the hay-and on thess poiDt.g lve hnve nory on
hrnd tho accumulated rcaults of lour more seasons. t he rerults
formerly given on the ren)oiDing brrnch of the aulrject-r/ra
dctcripti.on oJ plaah dcoel.'pcd by thc aifirenl naazrar-rclnted
to the pmrluce of the thirtl aenaon only, 1858 i sn thc frlrther
detnils ot)tainetl on this he[d hnve relbrent:e to the prorlucc ofthe
Eeventh .esson, 1862. It io to these thot it is proDosed to urnffne
altention otr the present occasion, preeenting only such on outliue
of the voluminous recordg as rvill bring to vicw the pointe of
mort iDtcrest to the readers of an Agricultural Jouraal.

M c I hod of E zperime nting,

Taking atlvantnge of the experience gaineil in lome attempt!
ta scportte nnd determino the prnportion of the diforent pltnts,
in orrefully rvemgetl and rvcigherl urmples o{ thc prorluco in tlre
prcviorrs yenr (185I), the prorluce of l8i8 hd been sepnnrted
into-(11 Grnruinrceous lrelbnge, ateurs bcnring f,rwcr or eee,l l
(2) Gronrinaceous hetbrge, detlched lcaves arrrl indeternrirrnte
stems; (:r) I-eguurinous herbnge; (4) Itliscellnneous hcrlnge,
chiefly wecrls.'Ihe coruponents clmsified under thcee hendu gnve
from t 4 to 23 tlifrerent rlcocr\rtionr of herbnge; nnrl, no rloubt, the
reeulte, ao liu as thoy rent, clenrly nnd truthfr.rlly iodicnted the
chnrncteristic nnd comprrntiye disrribrrtion of plnnts on the dif-
ferent plots. But nr tbere remained,in t}e sepnrations iu quesrion,
an rmouDt cqurl io revenrl caaes to a {burth, urd in ono to rnoro
thoo o half'of tlre rhole protluce, to lrc Bet rlown as Grarni-
naceoua herbnge in " dettrched leayes snd indeternriuate steura," to
tho compoleots of which the spccifio nnmes could not virh aoy
couffdence be given, it eeeored desirahle, in agaiu takiug up the
Bubjecb to follow it out in conaidenbly more ofdetril. Acaord-
iagly, ia t[e selnrntione rcoently made, of the produce of 186l

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-142 pp 24

Mbcd Eerbagc o! Crast-Land. 2l

it rvas sought lo detcrmine tlre species to whicb the detacheil
lerves aud imperfeot stcms belorgld, ontl 80 to iuoluile io tho
amount given for each graas, as -f8r os pos€ible its totsl yieldr
whether in culm beering flower ancl eed, or in g less ddfinite
conditioo. The clasaiffctrtion of tbo Grgmilaceous herbsqe rvill,
thertfort, on the pres€Dt ocaaion, be somewhst differrrr-t; rnil
hence the prtsent rnd the lbrmer t"sults wiil no! be Etrictly
comp&?,ble.

It' will be obvioua that to conaluct the work on the plaa juat
iadiceted, not only iuvolveil rn immens€ amouot of laBur, 

-but

required verT coneiderable tacbnic{l knorslcdge anil experience
in those supcrintendinE the aeDnrations. AccorfiiDdv. wd snplied
to several botanical liieade foi s comDetent botan]drl asEiii;at;
ond wc lravc norv to cxpress our best tianke to Dr. J. D. Ilooker,
of I(erv, for recoomendinq to ue. Mr. W, Su$erland. o voonp
man wbo, as foremsn ol-the " Hardv Herbaceous amuitl" fi
t}e Kev Gardenq lul had, to u"e D".II*k"Cs w;dq ,.tho
ohrrgc ofo most ertca8iye uosred collection ol herbaceoua plonts
(some ,LC000), ircluding a gooil eollcction of groases."- We
have alao much mtigfhction in beering tetimo[y to the com-
petency of Mr. Sutherland lbr tlre wor['he undertook, and to the
e,onscientious and areiduoua mauner in vhich be has performed
his tsdious ontl difficult t!sk.

'Ihe mode of tsking the samplee for the botanical seperrtious
waa as followe: cight or ten Dowers were Dut upon tlrelalf-rcre
erperimentd plot ond amall quantitica of grass were taken
inrrncdintely Bll€r the scytbe Iiom each srvaihi uotil nerrly the
wbole r-'l'the plot was dorvn. Thequnotities ao tnken, omouirtinq
to vcly many tiures more thon thc required saople, wcre lhei
corefully nrixed on a cloth, so ae to shnkc out ae littlc eeed 8s
pesible, and liom the bulk a eanrple of l0 lbs. wrs immediately
wcighed, before ooy material chnnge in the coodition of the
grnas could toke place by evoporatir.ru.

'l'ho sanrplee taken os aboye dcscribcil wcre snrcail out to drv
at the ordirinry t-emperature, nnd alterwarde csiel'ully preserudl
tor Iuture opemtlon.

In all, trvcnty samples }ove bceD suhmitted to botanior,l
analyeia; occupying Mr. Suthcrlcud for nbout lbur monthe, ood
anolh-er _asaistont, and from three to half o dozen boya, Ibr I
period of nearly eix months.

L'hc plnn adopted in thc first instance was to rvork ilown each
aample to the point of something like equal difficulty of rLrther
Eelrorslion, 1'he remaiuing undeterurined reeidue wie thetr nut
into e sieve, ond tlre lurgei steooy ond lcafy portione were tlus
s€lrorat€xl l'rom the ahedded flowers and secdsfand finely broken
leefy matter. The mass of the latt€r vaa then separated, by

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-142 pp 25

Efectr of ditlcrenl Mdturct ot the

mcaue ofoiher sieres of varying fineness, into four or ffve ilifferent
Iots, in onler to focilitate thc eraoination ard identiffcstion of
it8 components; entl notee rvere mndo eccortliogly ss to !he!
al,Porent chnHcter. But it Ess found that there still remsined,
in eoruc cuses, nearly oue.fourth of tho original sa,rople aa unde
tcrorioe(l gtemmv ord lea{y rtsidue. Ecnoq ell auoh rcaidu€g
that omounted tL nore thdn lO per cent. ol ihe originnl eample
verc afterwolde aubuittcd to a li.rither seDsration----8 Dost t€dioug
lnbour-rvhich. hovever. hea io verv lbw carer left as much ar
t0 pr ccnt. of undeteroiuod mottcr' Still' aftpr tLege further
sepiratious, ths relqtive 1rroportions of the fnal stentmy ald
lealy resitlues rvill, to souro ertent indicste the eass or difrculty
rtteuding the aeDamtiona ond ideutiffcationg and at the saoe
timq bi oomo iitlication of the chorocter of ilevelopment of
the herbage. For, it will be reailily understood thst e very
lururinnt i.ud sternmy Gmminaceoue- produce, would be much
rrrore carily scpsrsted into ii,s components, thao a mass consiating
rlmost cxilusivcly of lcafy herbole. Indeed' while gome of the
indiridual eomnlcs requi[il more than a week for the fireT and
allcnvnxla aorie dayi for the second aelnratioo, othen were
rvorkerl much ruorc easilv.

'I'lre uumericol resultr'of the inquiry, ahoring the proportion
pcr cent. ia each *rnrple, of eoc.h sepalntal portion' u! giycn
in thc lalce foldinq 'lhblc, facinq p, 48; in vhich the irdi-
vidual plu-nts, or diecdptiouc of h-erbryo othenriae deffned, ote
clqsEiffod iuto-

l.-Graminrceous her bage :
Determired errcoieg:
Unilotemrinod stcm nntl leaf;
Shedded florvers srtl seedo, &c. (chiefly Gramiuaceoua)

2.-Lcguminorrs herlnge.
3.-l{iecclbneous hetbage.

And, ns vill be sccu, tho ilifferent plouto comporirg the Mia-
celloueous or wecrly herbage, arc clogsificil into the Noturul
Oxlcrr to rvhich they lcstrcctively belooq.

'l'ho follorving is ri detoiled ataiement-of the marming of the
diffcreui trlols; n bricf deccription of wbich ir given under the
corrc.,uondinp plot-uutnbers in the l'obles. Iloless otherrYige
8tated] tl)e iarire dcscription snil omourt of mo,nure has been
opplied to the rcapective plote every year eiuco the begiuning of
the experiorente in 1856. The qurotities rrc given per acrc.

Plot l.-Umnanurod.

ti
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Ploi 2,-Unmanured (duplioto plot et tho foriher enil o{'
the series).

Plot 3 a.-Sirpcrphosphate of lime; comlnaed of 2001b6'
bone.nsh, and l50lbs. errlphuric ociil of sp. gt. I'7. 4th
emson, comrnercirg in 1859i sorydust slone the thr€o
prevtouS aetsons,

Plot 3 l,.-Surrcrplosphnte of lime; aoil 'l00lbr. smmonia"
enlts (crlunl pnr^ts sulphate and muriete of commercq EuP
plying -obor-rt 

82lbs-. uitrogen per rcre). 4th sessoo.
commeucing in 1859; tLe thrce pr€yious 8€aaoDs salYdust
alone.

Plot 4.-.{00lbs, lmmonia-salts.
Plot 5.-40011x. ammonia-salts; ond 20001bg. ssvaluat.
Plot 6.-2i5lbs. rritrrro of soda ol' commerce (contoining

about 4llbs. nitrogcn). 6th senson, commencing 1858'
Plot 7.-550tbs. nitrat6 of eodn (oortoining sbout 82lbs.

nitrogen), 6th 8e{rsotr corEoreuciug in 1858'
Plo! 8.-llixe.d nineral nrnnure, composed of-

300lbs. su\rhnto of potars.
200lbe. sulrrhate of soda.
I00lbs. sulirhnte of mrgueaia.
Super'phosphate of limq as obove'

Plot g.-l\{ixeil minernl manure; ond 20001bg. sawauat.
('l'hs mixerl mincurl Inalture ag Plot 8 to 186l incluaivg
and in 1862 the sulphntc of potaee excluded, orrd the
omourrt of sulplntc ol' eo(ln rdscd to 500llx).

Plot I0.-)lixcti ori.uerol mauurt' as Plot 8; and 'l00lbc.
arnmouin-salts.

Ilot I l.-ilixed minerol monurq oe Plot g ; anil 'l00lba.
orumonia-srl ts.

Ploi t2 a.-ltli-xetl rnineral manurt ae Plot 8; 400lbs.
ammooia-ults; sltd 20001b€. cut whert Etrow.

Plot I 2 0.--Duplicatc of Plot I 2 c, but rattrer gheltered on thg
wcst bv trccs.

Plot 13 ;,-llixed minoal nunure, rs Plot 8; anil 800lba.
anroonir-urltu, erlual about l64lbs. nitrogen (ooly 400lbs'
ammooir-mlts, in 1859, 1860, oud l86l)'

Plot 13 i.-Mixcd mincrol rnanrtre os Plot 13 a, to 186l
inclueivc; the ssurc rvith 200lba. ailicate ol'sotla ond
200ltrs. silicste of linre in addition in 1862; nnd 800lba.
ommorir.u.lts (only 400lbs. ammonia-salts iu 1859, 1860,
anrl l86t).

?lot l,l.-}Iixcd miuernl monurq oe ?lot 8; and 276lbs.
nitrr(e of aoiln. 5th Be{son, commencing in 1858.

Ilot l5.-ilixed nrineml ruaaure, ss Plot 8; and 550lbt.
litrat€ of sods. 6th Eeasolr conmetrcing in 1868.
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24 Efccts ol dffcrcnt Manurcs on ahc

Plot 16.-14 tons farm-l,srd mauore.
Plot l?.-14 tona hrm-yard ms,rune; o,trd 200 lbe, e,urme

nu.8alLs.

Yith the view of both contmllinc and artdinn to the numeri-
ool rcaults of the botaoicd lepomti;n8, it was Aecided to bayo
eyttemotic eeriss of notas tokel on the ground. To thia ead,
between thr€e e!(l four ueele prior to th"e date of cuttiog wero
devoted to mcki'g observationi, e.8 under ;-
. t. On each plot *rietin; reoarking the prcdomiaance, anrl

clrsrlcter of de-v€lopment, of the iliffcrc;t Dh;ts.
2. On each of th1 most importani, plqo6 perintim: comoorinr

il.s prcdominance, ond charrcfer of de'velopoetrt, o, ih" d#"r.oi
Irlots,

3. On the relotive oonilitious of rioene8s of the Dlots qetrerollv.
and ofindividual descriptiona of ploirtr, just belbie cotiirg, "

Theu, after tho cmp 'wae cut, iad ber6re itr rcmovo,l fro-m thc
ground, further notes lyere tskeo. rvith the full vierv of the nro
duce of the ontire Dlot thcn rt command. tho former ooes haiinp
been mrde only st either end ofthe rerpective nlotg.

LartJy, notcs on thc seconil crop weri taken.'
. In the scporations of 1858, the number of epecies determined
in any onc sernple in no clse omountcd to twerity I the uudeter.
mined Graminaceoua herbage wns, however, eubd'i"id"d ioto rbur
or ffve differtot lott, supplying, in oddition to the definerl epeciea.
ro many different descriptiona of herbuge; bul, in the reptretiona
ot l862, forty or more defined spcoica icrrc iu sooc casia identi-
fied-. It is_ not eupposed thnt n gietter u umber ol' plants occurred
in the producc of I862 thnn in tlrat o{' 18U8. The iesult is doubt-
lcse due to the muoh greater amouu! of attention and Iabour be
stowcd upotr the-more rcccnt sclnrationa. Thcre is, however,
no doubt, thst, slthough thc moie gcncrnl che.rccterisiicr of th;
hcrbagc on the rcepcctivc differently-manur.ed plots remoin the
enmo ns lirrmerly-thrt is to ssy, aE to thc qenciul rrretlourinoncs
r€spectivcly of Grrminaceoue,' Lcguuriuoui, and Mieccllaneoug
hcrbagc, and ten(lcncy to atemmy or lcali develonment-yet
thot there ia a coneidenrbly nltereil preiloniirolce oi'rrarticuhr
plants, os o furthcr coreklcrotion of t-hc rcsults will Elrorv.- lt ia lot propnsed to comment in detoil upon tlre numericol
rtsulta giveu in the hrge foldinq Table (fndinq p. 48), nor to
quote nt .roy leugth fi.our tbe voluminoug n:rittei o'bscrvations to
which refcrcnce hns been mode, ag euoh o trcrtmeni of t}e
sulrject-is mor_e auiioble to the pages of r Botrrnicol than of on
Agricultural Journnl.

- the _n-rost--important practical poinb for oonaideretion o,re
thoae which illuetuie the characteiof tho herbage ra r.lotion to
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Mizctl Eerboge of Gra*- Land. 2i
lhc manruru cnpfuctl, aad to thc arnountt of croo dekhd. ln
relation to these points, thercfore, we ehrll liriefli cineideF-
---!, Thg .ge_naql - 

deacription, antl propo ion plr cent., of the
ilifferent kinils .of.herbage (Gramirai,ooira, Legiminous, br Mir.
cellan€ous), snd the number of aDecies.

2. The tlescription, anil propohion per ent., of the pr€domi-
DAUng EpeqeS,

- 3. The t€trdcncy to_the development of leafy or rtemny pro-
duce, aud the ordir of ripeness. '

I.-Thc gencral detqiptbn, and wooo bt oer catt.. of ahc
dif-ercnt hbtu oJ hcrbagc (Gruminaciori, L"orrh;*or, if, M;n
ccllancout), and thc numbet of tpccicq in rclatiot to tlu manurcr
aryrtoycd, and to thc amounh oJ eop yicdcd,

fq Tobls Il. (pp. 28-29), are qrvcn the rclult! rclstinc to thir
bronch of t}e subject, Oh ths'lelt band witl bs lburd-o ehort
deacription of the monurts employad. nnd a column shovinq the
arerage onuual yield of hay 

-pei 
ncre on each plot, redi6ned

,rota ths coDEenc€mcnt of the experimenlr to lil62 inolucive;
ihe reconls for the plot grvinc tlfo larss66 srreua6 of nroduce
Btanding ot the head of the list,-aDd eo oi, in order. ecroidinc to
the cmp yielded. Side by sido nith thege Erticular& on t5eir
righ.q .ro _given, for coch plot, tho proporiion per cel; iD ths
produce, ol:-

L-Graminacdous herbase r
l)etermined eoeci;8 r
UndetermiDed Btem ind leaf ;

- _ Sheddel fl-owera, seeds, &c,, chiefy Graminaceour.
2. -Leguminoue herbage.
3.-Miecellatreour or veedy herbqge.

- Also tlre number of !pecie8, resJrcctivcly of the Gmminaceoue.
the_IJgunrinouo, and the Miscellnneous herbage.

It will bc sccn thot the overage nnnuol amiuut of orotluce at
t-be held ol the list is 6877 lb€., snd thot there ie a pretiv arailual
din[nution-down to 2720 lbs,, which is theyield rritborit"msour€
ofooy Lind.. The henv-ieat produce wsg obiained wher€, in con-
Jurctiotr rith thc mixed mineral monure, tlre lsrsert at;ount of
alrmoniumlta (conrsining obout l6a lbi, ol nitioqen) w; n;:plred. .Leovitrg out of considenrtion lbr the nreinf the errrir_
p{rstively immrteriol influcncc of cut wheat-ctiaw, or aowduoh
ure rert rn order 0t to amount o{ crop ore the fve plote rhere.

6f|"*,ru;1"t'1"::ifrTiJ*:fl*"",*ff g"i*Xl;:i

1,
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eorlo was used. Thon ooms two plot , the oue with sbout 4llbs.
nitrogon, supplied in the form 6f a,urm6nio-eolu, ortl the other
with the srme omount in the form of nitrote of eoda ; tle lbrmer
titlr formyard dong mnnure in addition, containiug, of courtq
besidea n lorge omount of uincml oonetituents ond csrbonaccote
org[nic mottcr, o conaiderable quaDtity of nitrogen; thc lattar
rrith the mixed mincml monure, Next comea the plot with
nmmonia.salta (: 82 llrs. nitroucn) ond gunerrrbosphote of lime
instmd of tlre'nrixed l,inerel -nraiurc, sho'wing o'deficiency of
1rroiluce, tlne to tlre exclusion of ihe nlkaline 8slts' of 1,200 lhs.
io t.400 lbs. ncr rcrc Der trlnum. Still. this obviouslv de',bctive
combination gi*"" ,noi" pruluce thau an annual drceiiog of 14
toos of lirrm-yord manuro pcr ar:rg vith oll its miueral BDd c$r-
bonsccous orgflnic mnttcr, and a gootl tleal of nitrogen also.
Nitrute ofsodu aloue - 82 ]bs. Ditrosen. stondB next to firrm-
ynrd manure alone, qiving more produco than the mixed miueral
nraoure alone, rvhichl io i-ts turn, 

-gives 
elightly more thu rurmo-

!iuEqlts alone - 82 lbs. nitrogcn,or nitrate of e{xlg slone: ,l I I bs.
nil.rogen, and considernbly more thrn supcrphosphrte of lime
qlone. But qlthough the mircd minctal manure alone gave
more total produce-than the ammoni&sslt8 olone (- 82 lbs.
nitrosen). itin noinr ol firct save verv much le8€ of Gra;insceous
h"rbu"ge,'ir"o irrcieuue corruisti-ug iu vdry hrge proprtion of Legu-
minous nlauts.

the fener.rl resu]t i8, thcD, t]rat the lnrgest amounts of groes
pmducc ncre obtxi[cd ryhcre the Iargeei amouDts of nitrogetr
ivcre npplierl in I Le nrau ulc I providcd"only, tlui n aufficicncy of
minerai 'coustitucnts lyo.s ot tho *.o timl'eupplicil, Irrlther,
thnt much lnrgcr clopa were obtained by meane of artiticia,l
mnnures eupplying nitrogen onil mineral constituents, thtn by o
hcrvy ilrcasing oI'lhrmyard manure, with nll itr carbonuceoue
orgniric nrattci, in orklition to its lorgc omourt of nitrogcn on<I
miucral constitucots. And nprnin, a compler mineral muure
oloue sove abolrt n8 ntuch tot{rl Droducc 88 ammonio-Eolts olono
or nitite ol sodn alonc ; but the ieeoriptioa of herbage developed
wu very diflbrout in tho t*o cnses'

I-,et us now coDBiiler the vorying chnmcter of the hcrbnge co-
incideri rrith the use ol such ycry diffcrent desc,riptioua ol ma-
uure, anrl thc productiou of such ver5r rnrying amounts of crop.

A glnoce ot the l'ltrlc ( I l.) ehows thot rvith the highert rmount
ofproduce thcre rvm thc highest proportion in it ofGraminoceous
heiboge, : al.rout 95 pcr ccnt., no Leguntinoue herbagc whotever,
aot[ tlie lorveat proportion oI -&liac€llueoue herboge: not quite
6 pcr cetrt, 'fhere rvas ulso, rvith the lowest BrDount of producq
oniy about ?,1 pcr ocut. of Grgmhaocoua hcrboge (which is
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almost thc lorveet proportion), about ? por cont. of Leg:rninoue
hcrbnge, nr4l nearl! Oie bighi:ot proportion of trd ieellrneous or
wccdy herbogc.

eiaio. wiiil"t the smallcst number, or only 2l specie! of
nlonii. rvns diecovered in the eaunls of thc heaviest produco, the
iorgeei nurnber, or 43 rpecics, rvai fouud iu tlrot oflhe smolleEt
proLluce.' Thcsc extrcme results prominently brio-g to vicw thc foot tbat
with lnrso nroduce thore ws8 sn nlmost excluSrvely UraDrDaceou8,
anrl o c^,irliurntively sinrplc berbngc; and tlot rvith small pro-
iluce the ierbase'vas'at once "rnuch less Graminrceoua, anrl
much more courilex. There io, nroreover, with gome inatruotivc
srceptious, to wlich attentiou iyil be alirectd, something like I
oradiral decrease in the nrotrcrlion of Grominmeouq and ilcrease

tlrat oftlre I\lircelltne'ous'hcrbage, und especialty iu the nuober
ofsrccicr. os rve Droc,eed liom thi L,rger to thc ernaller crop'

fukino the 
"esirltr 

siven iu thc Tible o little mote in detsil,
it will bo"rvcll to benrTn mind the sener&l charooter of tlre herb-
age on the unuranurer.l laud, as th; staadard by which to oom-
n-arc thlt ou the voriouslv manurtd plots'
' The unmnnurcd nroilirce. Lrkins'thc mean tesult of the tro
nlots. corsi8ted. in r'uuntl numberaloflbout ?4 Der cent. Grami-
ilrceous. 0 to ? rrcr ccnt Lequruioouq and about i9 per ocnt. Mis-
cellaneous herlnce; and itiornprised about 40 epcioe of plontr.

ln contrast wittr the above tomposition, thrt of the eix or
seven helviest oops rt the h€ d oi the list in the Table (lI.)
uav be taken. in 

-round 
urrmbere, ot from about 90 to 95 Per

ccni. Grsrniuaccous, from 0 to 0'86 per cont. Iaguoinous' and
from 5 to eomething oyc! l0 per cent. Miacellsneous herbqge ;
the number of epccies vorying from 2l to 30.

ComrNrins thise [eoviir ciops \rith oue oaotber, it ir intereat-
ine to 6bserit thot PIoi 13 D, 'mnnured with aomonil.solts ru,l
a irineral manure including silicstes' glie e higher pr-centoge
of Gramiraceous, and r lower per-centage of-[Iiacellrneous herb'
aqe. thoo Plot 13 a, vitL othcrwigo the mme ma,nure, bui ex-
oiiriiog ailicatr.s. Agtiu, Plot 10, witl ommonio-s8lts, sDq
rninen'i monure, incluiling potnss, gnve rather more producg and
a rather higher pmporiion of Grauinrceoue herbage, than
Plot I l, witf, the iami smount of ammonia-mlta, antl otherwiro
tbe aame mitrerol manurc (aud sarvdust i-o aildition), but exclud-
iDE Doto8s. Plot l0 sl8o geve ralhel more produce than either
Pi-ot t2 c or Plot 1.2 6, which had the ssmo amount of ammonio.
solLs snd mileral monurg with 2,000 lbs. of out wheat strav Per
ocre Der anuum in additiou, tbough these plotq with tbe cut
wheai-atrorv, grre o alightly higlrcr proportion of Graohaoeous
herbgce.

Plo"t 15, Nith the eome mineral manure as PIoi 10, anil vith

,]
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l'r!r,E Il-shoriDg tho GeE€rsl D6&ti!doD, ard ?rcPottioD- P6r C6trt, of q6- sxoplor€d, r'trd to tI6 alnouDl! of (itrop

xo.r ?noDoc?r Pir lcaE.

Ode$l D.!6htlo! ot u. r..

GErriaL Drscldlloi

!85'0t

8.88

6.09

0.81

8.01

6.68

1r. 09

Ilt.06

6'82

8.!t

6.1(}

?'84
L7. 06

{. c0

6.4
1.60

14' 61

6.07
8. eo

11' 01

7,13

i .Aranlr o! 6 yoE oDly, lS..-6t l4hdr..
I Are 8t oa ay..E onlt, 18,96l i.chdr.

Dersmln€il I uritot6mltrod
spela. I Si.$ ,'tld ta.f.

81 .95

80. 01

77 .67

fr.91

80.01

7{.80

87.$g

73.48

06.78

60.a,

00.93
6't.34

05 .c1

50 .47

?7 ,L1

67 .21

78.68
02.38
6A. 13

68. m

01r1

.67$r

5{}8

4839r

8nl
{t75
e1!6i

4100

8010

3830

8805r

8710

810rt
2927

27,o

rl -lnoonia-Bslts:1s{ x. alkoee, snd
13D.ll Edied eitrorrl matru!!, iacluding

(l dlicotes

fl l.nmoDir-ssl[6-164 lb3" tiogED, ard
lga.l| Ililed mir6d mrDuro (vithour

(l 
"iti*t""1-, (l ,rmmonia-s.olts:83 lbs. triEos6D, lnd

f l lrtrDooir&,lts-82 lbs. trihoetsn, sDd
11 .ll ndred mio6rsl mdsuro (exdudiDg

(l potass ir 1803), rlrd sardusl,

fl eooonia+slt's-8z ttt. oitrosen, mixed
1% .,ll Binerst naouf€, ctrd P00l) lbs. cut

tl ,h€orstrsv -

, -. (l Ouplicta of llot 194 (lslf of tI6 ptot
'" fl rather shoftttod by trca) '
,. fl Xi.ntu o{ sodr-8g lbs. Ditfogln, atrd
'" 1l mned minoral mrnula

,- (l AmEoDis.sahs-{ lb6. Eik!8ED, aod
^' ll fonnynrd maaurs

- - d Niirata of sodr:ll lb& aitJocen, r lre {l -i..4 oi"e"or -"au't
.. (l AmmoEi4.selts-€o lbs. dtn'g.D, eDd

"" {l ruprphoapboto of lime

l0 lFsrEJ.ld DuEur!, ol@o

? | Nitrsto of soda, oloDe:8r! lts. ltitDgEn

^ (:Mired min6ld msutrro (oroludingv 1l lotass itr 18u2), Bud sswduti,

8 I Mirod miftr8l Dalurr, dloue - '
. rl enooaio.sotg48 llrs' Diho86D, nud
" 'll sawdurt

s 
I 
Nitnf6 of sodo, slotre:{l1b6. DitrogoD

4 I Ahmodr.solts, dolo-8,lbs. tritrogoE

8a lstperptrcphet€ of lime, alom

r luonoouted
1 IUDnooued

Plot
N6,

4877

0878
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ditr€reDt Liodt of Eerb.86, .nd tho Numbar ol SIEsi€s, ir rol6lion to lh' UrDat€s
yiellsl SEYims sErBox. lE0a.

,IlH; | '.*?i,'#.ff:; **

a.10

8'El

0. ,8

a.00

8'25

6.00

e .71

10'88

6. 04

7.08

10. s
l0'83

8.07

a.10

8.16

1,l.tt
a. t0
?.40
1.20
7'0,

,"1,:l:;
as.oolo.ulro'al

*.,.i0.*lrr'*
oo.3slo.{ol9'ro

os.1r l 0'02 
1r'81

so.zslo.mlo'gs

"n.0, 
lo.rrlr'r,

,n'ur l r'r. lrr'rn
o.o L.r, I ,u 'n,

,n', I ,'rolro'rt
eo.or I o'r, lre'or
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sbout the some smoutrt of nitrogen, but in the lbrm of nitmte of
soda imtaad of amrnonie ealts, gavc considcrahly lc.ss -protluce
but oloost exootly thc Bamc proportion ofGraminaccous hcrbtgct
and morc Legum'inous herb;ge (0'86 Pcr cent')' ths! any ol thc
Dlot8 manured vith ammooio-88lt.' The better ailaototion of uitrqte of aoda tbon ommonia-sslts as

r memrre for l-es'uminoue pluts. o foot whioh rve hovc in other
*d "t**"a. 

ii ucain eeeit in the r"rults of Plot 14' In thrt
.*: ;il a e;nallei smount of nitrate of aoda and the mixed

.i"iJ -*".", the [,eguminous hcrbage omountcd to nently
2 n6r cont. of the oroduoe. There was, st the Eams time, a
brler orooot'tir,n of'ld iacellancous or rvcedy herbnge (18'39 per

""ot.),'*h 
consequeutly s emaller- proportion.of the, Grami-

naceoul thru in nnv other csre aith an equ lly bulky crop'
Ammonir-sqlts. ovei io coniuaction with lhlm-yord monure'
incrtas€it the proportion of G.rminaceous Plttnts st the exPen8c

ofthe Lesuminoig ard Miscellaneoue herbage.
Farm-v-otd ma,nute aloue, iucreareil the proportion of the Cra'

minaceorie ot the exnengo of the Irequlrinous herbago' the pro-
nortion of Miscella'neoue herl'nge rtmnining sbout the mme,
ihouch its character was verv diffbrents thert being much lbwer

"neciea 
and muoh creat€r prtdominEace of individual rveede'

ii foct. under the intruence of furm-yord urqnuro there wele-fcrvsr
sDeciea ilevelooed within each division-GmminocmuE' t'egrl-
firrous. an Miscelleneou&-the ma.uureil crop rffordiug onlv
2? rpecies, ogainat 38 in one carq ond 43 in another' without
manung.

P".h"os the most etriking of the rcsults rccordcil in thc Tnblc
i" th*- 6bt"ioert- o-l l'loi 6,.by.means of tlre ruircd rninerol

molure qlonc. W hcreag without m&nurc wc hevc ?'l pr ccnt'
Grauinaceoua, 6 to ? per cent. Legumi-uous, and ne&rly 20 PerGraminrceoua, 6 to ? per cent. Lcgumi-uous,- anJ neerly 20 Per

-'r Mienalleneour lierbasc : anA with the mixcd mincml
Grrttrinac€ou8, b to 1 Per cen[.
ceni. Miscella.neous hcrbage;

ol'e[ or but a fraction of I Pe
Miecollcneous herbage ; we with oi-xed mineral manure

cent. Miscellaneous. Ihus, t\tro-thud8 only or lne Proquce 9y
the miretl mineml mmure alone consisted o{ grcssce' whilst
nearly one-fourth of it consietcd 9f oloycr+ nqdow r *olfi13,1
r"a ti"f"U. The totql number of species wu' howerer, abori!
as hiph as rvithout mguurc, sud very much higlrcr l,lun sith thc
soos-mineral mlruro and smmonio-gslts in oddition'- 

Ae alrtailv alluder.l tp, when euch minerd nrrnures are applieil
to -opi groin .op.t toly, aa in rotatiou, inatead of togethcr io :r
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mixeil herbose. thcv generallv increase the pnrduce of G ra-

minaceous oitJ uuf tittle, auil thot ol'Legriminoue ones Yery
choncteristicollv. ft hna been found, too, thot eYen in a clayey
eoil. the congLituent of mineml mauures wltich scems to haYe tlte
moit influence upon tho gmwth of the l-,eguruinous pla-nts of ro-
tation, beana aqd clover for exomplg rYas potsEs; lnd wo boYo

in the rtsults uuder coneidemtio-n a striking inetonce of tlro
effects nmduced on the gmwth ofthe allied plants of the mireil
herbaei bv r Iiberal supi'lv to the soil of that constitu€nt' f'hug
Ptot 9" hEt in etery friiioue ycar of the erperimente received
the game descriotioi ,ind *rnoo'"t of mineral hanure as ?lot 8,
but iq 1862 thd potass wrs excluded (from Plut 9), ond I luger
omount of eoile-ielt gubstitut€d. Thi result rvoe thrt the pro-
duce of Ploi 9, vithout the pota6s' gavo only l8 iretead ot 24
ner cent. of Ixsuminous herh^nse. or'only thieo-fourths os high
i proportion aaihat ofthe plot"minured 6therwise aimila,rly, but
with the ootoss in adclitioo.

Superp'hosphrte of lime oloog used for s eeries 
-of- 

years, baa

soxoeivha:t in6rtased the amourt snil DmDortion of the graasea'

ot ihe exoease of t,he Lequminous Dlnits i t[e proporLion ol ths
Miscclle;eous herbnse rlmainirs'tbout the bure Still, tLo
prooortion of tho Le&rminoue hei'hqe under the influeuce of this
inaiure. thouoh con-sirleroblv lcse fhon rvithout ntanure, nnil
titii" -t"u iir?n oae-tenth G grcat ao with tbe mixerl mineral
manure (contoininc rolts of no-tlss, aoda, oril mogncsia, at rlcll
as euDer;hosohot€-of lime). riar coneidemblv qreater t'hau in eny
ca* irn.i* either ammolii;sdts or nitrates'n:cre uged, rYhethet
thuy ,r"t, employed alonq in coorbiuation witlr rukal urhernl,
or r+ith ffrm-vonl monure.

Lastlv, e monis-Ellts slone (or with only sewdust in adJi-
tion'|. oi'nitrate of aodt alone, tionsidersbly increased the pro-
tro"fion of the qraesee. elmost excluiled the Lequminous herbage,

i"du*d th" pr6po*ion of Misccluucous ploota-, o,nd slso the totol
number of goecieg.

It w l odrbsos. be remembereil that somo years rgo Baron
Liebic cdted hi had obtained msrked effeotc bi the uae ol sow-
iluat -qa o rlotrurre i o rcBult vhioh he oonsiiler€d ilue to the
evolutiou of csrbo;ic scid from tbe decompoeing aawilust, by
meaus of vhich tbe supplv of mineral conatitueute within tbe
roil was reodered more iipidly available.-- 

We hve, therefore, foi soie ycarr Post' oPplied 2000.1bo'of
sawdust D€r acr€. Der onnum. to a fcrY of ihe expcrimetrtal pl0t8'
Where. L o"""io:og veo.a. the sawduet vos ueed, oit'her alone'
witb mioeral'manuredithout emmonis-sslt5, or with 8E ruonis' 8d t8

vithout miuerel msnurc, eome, but generally I very smalliucreuo
of producg har been the rtsult. But whera thc sowilugt has been
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emnloveil vith both miners,I malurc anil nmmonil-ralts, that ts

ij'liiil 
"-irt "'*J,i"*iio' 

it"utt vi"t,liug o pretty Iull incteose or
.1",tir.0. oo furthe!' increase hnc been obt{ined by-rts meausi

d". trn" tt 
" 

uae lnnuallv of'2'000ltx. of finely-cut rvlrert-Etl'olY'

in aalition to the mixtrirt o{'oiocrol mtruuro snd omounm-srlts'

hrtl os vct unv beneficid effect uPon the amoutrt-ot groEs,Prouuc€

l+*t*$m:uit;dll'x1""ffi1i,$*#r:r,;*lr
in the couree of time auPPlY'

l;'*;$x'F*,hl',i;Lii::"iiE:ltl*,i'Httu-ililliii
beoificinl result.
-1" it" *-.U""t*iion qoerr the efects of 8ovilu-8t hsYe beenas

inliote"itl on the clrnricter of the mixeil h€rbage aa oD rrt

ffi :'*i'i;*'*H"ml"xlil*";"*Y':'!:ir!;'!qi
i*- ..i" '"it"a minerol osnure used with it' tbe r€sult'g are nor

ilT";;; !*.ti"o, "ttiotly 
compnmble with those of'tho

ii.o *iir, t"t i"t ihev harl previously lieen compared' but which

fi iTai?"i,r'i."if 
-in 

not.iroYiog uivdust' 
,u;','lr|:ll* f.nl

TIH "ill',:'*l"i[tr#Hi*';'"i:';u"m ;'Fi* J,,i*, .tt'o
;;; il;;;;l;;',io-*lt', "oa 

:awdust in addition ; and. so

x5t*J'",xq*{?*}'"$[;'ffiJH'JH""ffi1f Hrff H:
Idiscellaneofe oi weedy berbttgc'.
- W"-ro" turn to s 

-conaideiatiou of t'he aert brtnch of t'he

subjeot.

lil.-Thc detriptioa and proportin pcr ccnl. oJ lhc Prcdqmi'

",;;;;,:;L;-; iiiii to' tni nania emptovcd' a^d to th'
anoiati of uoP Yi"ldcd'

^fl 
:ol;ol""ri.tJi;"'f i"'P",':'x**t*thigbranchorthestrbject'

:rH is Ht'tr, :I: "h?'"ffi[i]i#;l"ffiHf {li[t
prtdooinnting Plants are-

l. The na,meq antl prcportion per oeoh' of tho 6 prcilomi-

,. ri:'Tf,,g:TlTT:Jifltr&";'.Iitlof th" z p."do.i-

,. ri:'::s-HsT"ffi:"cf#rT.SlHil'* r'"*u,"**
or vealY Plmts.

Although it L-believerl thet the figures in the various Tablea

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-142 pp 36

Mbcd Hcrboge oJ Grau-Land. 33

mov be fullv ielieil uDon s8 showins ths qeneral relotion to ono
ano'the" of ihe inditidiral apecies, o.*dif""dnt onlere of plonte, it
ia by no me$ns supporetl thtt smrll numctierl differences, oreven
in ail oueq greater ooes, nrc I o be tlkcn unconditionally aa repre-
senting corrcsDondins diferenccs in thc clnfircter ol the herbnge'
It wili be rcrilily unilcrgto.,.l ihat in Bny ouq and etpcciully io
thnt of e v€ry heavy nntl luxurinnt croP, thcre mtlst be gre,rt
diffic'rltv in collectins a entttulc ol'no nrore thon Eome ten Dounds
reiaht 'which lill n'tisolutel'v reDr€s€nt the brrlk of the- mixerl
her&ge. 'I'hen again, the d(fficuiry ofsepnmtion ourl i<lenti6co-
tion, in the c,oe 6fa mn"s of ill-tleiinerl nml mtttiltted ledy pro-
duce, is eltr€mely great. lt wrE $ith n lirll nppreciution of'theee
diffculties that rve felt it necesslry, if'for no oiher rtasoo th{rn q8

a nrerns of control over the numcricnl result8, thflt the scven
reries of notes to which reli:rence hos been made should be t*keu.

And although the botsricol Eelmrations fiave beeu conducted
at the colt ofirr immense aurouni of care tnrl labour, we shnll
in the few remsrke we hoye to mlke oo the results on thc pre-
E€nt occe8ioo, be guitled by a careful coneidersiiou of the re'
corded obeervotioni, as rrell-ae of thc figurea given in the Tebles.

Takinq the dirtribution of plaots in the produce of the un-
ma,uured lond ag the stanrlard by rvhich to conrporc that of tho
other plotq sttertion will be dil.tctet in some deiqil to its com-
potrenta.

Thc Urmantn c d Procl ucc.

Sixteen Graminaceoue species vere iilentifierl in the un'
manured protluce, conatituting together sbout ?4 per cent. of itg
weisht; ind dthough their distribution wne more evcn than in
mos"t of the coge.g of the uanured lnnd, the specie,s of tlre ffvo
orerlominatinq cenenr amountcd in one csse to 43, snd in nnother
'to q7 o., cei't]- of tlte totrtl ytnrrlrtce. In the protluce of tho
hcavicit crone, however, generolly over 60, nnd sonretime! as

much ns 68 oi 69 per ceot. rverc relbnblc to tte ffre ptedoointting
epecies, or at nny rote to the EPecies incluiled within the five
uredominrtinq penera.' In the urm-on-ured proilocerFeatuca tluriueculq orF, prateuciq
which ue hsrdv aoai sood grasseq Aveno pubeecols old A.
flrvescenr, eweei anil g6od gr-osses, adaPted io dry anil chalky
lond, and rouch liled io hay, rrere rhe xoost promiDent i but they
were by no morng in auoh lorge proportion as tho predominating
gtssses- on most of the ma,nurtd plots. Next !o theee were l,olium
ierenne, e very qood 8ud freegiowiug graas ; Agrostis vulglriq-r 

creepiug-ro6t l plu! eoid to be Dot likeil by cot[lo; aad
Eolcue- lo;Etue, aleo r bad food-graas, being too aott cnd wmlly-
After theae came Arrheoatherus! ayeDaoeurt' t rsther favourits

grtBn
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cmas os emlv feed' sntl for its secoDd cut i Pon trivinlis' oleo a

Enn,l orasg ior earlv fee,l nntl secon,l cron, but li'om its tuliy
lnowtii and strong irecping toots s.ri to be npt to Luish other
lnrsscs; Anthoxunthttm odornturn, o fmgrlni gmss' llut no&

ielislred in lnrgc quantity i and- Alopccurur Prutens'u, bctter as
srcen firod thltn Il8 htv, Alt the aboYe vere morc cvcnly (lr8'

iiibutcrl in the s,noll rinnroturcd produco than in ony othcr; nnd
it contuiuerl tresidcq iosignificrnt quantitiee of Doctylis.glomerato'
o bulkv oud free-rr.orviri-q qrnss u;rdcr fiYounrble contlilionc, antl
muctr iik"tl bv st;'ck rvhtn-uot too oll; Brizr mcdio, o plant oI
linriteil urorvih. ond not much relishexl as lbod; Cyoontrrus
cristntuivorvins in chamcter considcnrhly. accorrling to circum-
stances ol'qr;wt'li, better for ptsture tha,n for lruy, but upon the
rvhole of liiile utiliiy i strd lastly Dromus mollie, o solt ud very
brrl food-qr&ss.- 

It,is ir[e thnt on one of the unmanured plots (No. 2) Dactylis
olomerltr occurred in not!,ble qlurntity; btli o8 that Plot lvtrs

s'iturted between olots 12 c anrl i3 A, oir both of wlrich Dactylis
was verv luxuriarih it is trrore Drobnblo thrt it hns, liom tirnc to
tiure. b&n eeedcd from them, ih^o thnt euch n groesly-fecrling
rrrrss flourihed nttumllv on the unmanuretl llnil, OLservirtroo,
in.f"o,t. tu,t to the concl;sion tlrot in eonte other casce rtncxpected

difercncca in the iutlicationg of thc ffgures ore atbibutcble to
rr.lventitious cirounrstonces of nn sllied kinr'1.--Of Lo.,*irou" hctbrge, the uumuureil producc containeil
from 6 ti'? r,cr cent.. tlrd hrgcr poltion of vlrich consistctl of
nerennial reil clover, with.o lit,tlo rvhito clover. I-athyrus
i.rrntensis (meodo'ry vetohlinq), aod Lotrrr corniculrtus (birtt't-Ibot
irclbil) dcurred in l'rss qrrintity, but the tvo obout equally, owl
more l'rrgely than in anf other'-caso ercepting where thc nli.red

mineral msoures were emPloYed.
'Ihe Miscellrneous or weeily herbage, of which nearly 20 pqr

cent, ofthe unmouurtd produoe was coDposed' al$o cotrEist4d'-

like the Gnrminoceous hirbqe, oft great vnricty o{'epcoics, of
wlriclr few sDecidlv predooinntcd, exccpting tbe Plutago
lonceobta (rilirvort nlontnin). the next in promincnce tere the
Ranunoului ocris eid R. birlboaus (crow-foote), Ilumex acetosa

Tsorrell dock). Corum Oarui (oomuon cerowoy), Achillea mille-
ibtium fmittoii), rod Luzula oompcstrie (6old wood-ruslr)' In
smnllq ouautiiv ocourrcd---'of ttre On)et Compotita-Gcntaur€a
nicro (bfrcl Ln'spweed). Leootodon hispidus (rough hawkbit),

f, xv"'rffii,nt:nifi H*gr"1niflL,'ffi *t'i:ifi
""""rni, fa"iwt r'ot tl;; OYl..l Unbc Aerc, Pimpinello earifruga
?t 

"met 
sixifr;ie). and Heraoleum sphoudylium (hogweed); ond

if pt*t of t",Io,ii other nstursl Orders, occurtiog slill le:a Pre'
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yqleotly, tf,here tho Veronica chtmrcdrye (germander epcalwell)'
Cerastium vulgntum (mouse.e{r clrickrvectl), Stellf,ris gnrmineo
(lee8cr st{trrvort), Sonbioto rrvensis (ficld scrbious,;, Hypnum
aquot.rosum (Fquflrrosc nross), Printulo verir (corvalip), ian.
guirr-rrba oflicirrulir (great Lruruct), Geum urbanuur (clnrmon
avens), Galiuru veruru llcllorv l)e(l-stroiv), Ajuga reptans (truqle)
rnd 0phioglossuur vulg:rturn (arldcr'a tongue). ADd therc rvcr€
prolrrtrly oihcrs of too unpretcntling and retrioted grorvth to bo
observed on thc gruund, or to coure rvithin leaclr of tho eoytho'

UDon the whole thc urrncqnurcrl prcduce-Grnminnccoue,
Legunrinoue, gn(l trtiscclloneoru-was }rorc complcx, ond less
chrmcterised lry tlre prelalcnce rrf individual spccier, tlrtn tltot
ol'ouy of'the nrnnurrd plote. The most prttlominating plunto
were, of the 6nasses Festuco duriuscllo &nd F. pratcDEid, Aveno
pulrcscens nnd A, frvcsccns ; autl rrf the lliscellaueous or weedy
plrnt8, ?lantngo lnnceohrtn.- 

I t is only nicessary to ruld llrrt the mmdow yielding the mixcrl
herbnge compoecd ns rlDvc tleecribcd, though giving ltay of lirir
overnge quality, ard uecl'ul n{tcr-feed for store Biock, or slteep, by
ro Eesns psrtrrkes ol'thc choract{r of I tbttedng pnsturc,

Ef"ch of lllivral Manurcs alow.

The plots on which thc Granriotccous herbnge more nearly
rpproacfic{l to thst of thc unmuuureil lnnd, botliin corDplexity
and ia general prevalence ol thc eorno species, rvere plot 3 a
mrnurcd rviih eupcrphosphule of'lime olong onil plolr 8 and g

with thc mixed mirrernl minure. lhe chicfdisiirrctions appo.rent
f,re, tlrrrt by Bupcrphosprte of liure alone the inlerior grnee
Ilolcuu hnutus rvoo brouglrt into eonrervhnt grentcr protnincnce,
rntl thnt by il os rvell ut by thc nrixed minernl mnnure elone,
the ugelUl r-'rase Poa trivitlis rvtrs gomervlttt incrensed in rela-
tive nnroun"t. By the nrixcd rrrineml nronurc, Arrheuntlterum
ayennc{ruul also oppers to be sourgrvhui encournged' 'I'he free
grorviug nnd bulky Doctylis glourents wrs in vet y arnell quantity
6n eithir ol'tlre lilotr nrolulctl rvith nrineral mttture alone I nor
oro either of the othet grtoscs which occur in prcdonritrating
arnouDt on oue or otLer ot the plots yielding the bcc,vier crop,
found nt oll pronrineuily in tlre contptrntisely smrll produce
qrown undcr ihe infl,rerrce oI'trtiueml rrunures dorre.- It rsas on thc amount on(l ch:rtlrcter of tho Leguminoua herboge
that the mineral rnnnurc€ oloue llt'o(luce the moEt striking efl'ecte.
Superphot phlte of linre rlone, considerubly redue*d tlte propor-
6oi of'ausir herbage ; but rvlren with it ralta of potus, eoda,aud
magoesia wero uoed, 'Irifoliuar protense pereDDg rntl Int.hyrua
prs-te!ai6, were developed il an eiimordimry degree. When tho
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miroil mineral mflnure oontnined Dotasr. aa rr6U as soilo ald
magnesir (Plo[ 8), the Lcrthyrus so'mevhot preilomiolted; anil
whirc the potoss rnas excluilcd (Plot g) it was in a omallcr pro'
portion. Lotus, agoin, wos more obunilmt on Plot 8, vbero
llre potase wos ernnloyed. Ae alrerdy ollud€d to, horvever'
tlre titnl rmount of 'Legumirous herbagi wna very much thc less
on Ploi 9, rvhere t[e potnas rvas cxcluded; ond as at Present it
hns onlv becn for onc 

-eengon excludcd. it, ia not imnroblble that
the pro'rrortion ofeuch herbage will in?uture he gnitly retlucetl'
Ir iirvorthy of rem{uk, too' thrt on Plot 8, where the applicntion
of polars ie continued, tho proportion of Leguminous herbnge
wni olmost cxnctlv thc esme iu the nroduce of the sevelth veor
ol'the experiment"s, 1864 qs it loa'&sn fonnd tn be in thit of
the third season, t858.

Sunernhosnhnte of lime qlone. rhich tcnileil to decrenss thc
propoltion ol'Lcguminoue plorts, eeemed to be generally fovour-
able to tho developureut of the Migcelhneous onesr hoth the
vrriety and amounf of such herbnge being coneiderable. The
proportion of Plautngo lanccoleto rvas neorly a! great as on tho
unrnonured nlot, andlhot of Ronunculqe (ocris ond bulboeue),
Ilumcx, Ac'hilleq and Corum Cnrui, wni also comparatively
lnlge. On the other band, tle nrixed mineral manures, which
so iunch incrensed the proportion of the kguminoua plaote, con-
aiderably din:inishcd that ol' the }ligcellnneoue ones. 'l'he voriety
o{ such lrerbage wn& horvcvcr, considernble; the reduction iu
qmount bciog duc to the diminishcrl luxutiuce of sevcral
apa:ies, antl ispecially tho Plantrgo, wlrich was in very suall
sinourt.

Efcctt of Ammotia- Solb abnc.
Comparcd vith the unmonureil produce, ammonir-ralts alone'

or witli mrvdust only ir adldition, conaiderably inc.reased ths
DroJrortion of totsl Greminoceous herbagq antl also ttre amouni
i"f"i"Utu to the rpecies of the ffve prilominotirg g€Ders' the
latler reaching from 66 to 68 per cenL of the totrl prodoce. To
o great erteol, horve"er, the 

-8ame 
grnrses pevailiil ns in the

smo,ll crops without manure, or with nrineral monureg olone.
the uosi prooiuent effect of this relotively excessive nitre
gonoo. coo,iition, wae thc cncourngement of tlre Fegtucs aluriua-
culo oud Avena pub€scens, two good clements predominrting in
the produce without mauure; to o gr€ater extent Etill thst of
tho objectionoblc orcepiog-rootcrl Agroet'u; aud in eome degree
oleo th{rt of the inferlor llolcue lsurtus, Compared with the
efects on the diuilibu[ioo of the Clraminrceoua herbage ofminerel
mruuro olone, the most marked reeult of ths ammonia-salts slone
ras the great inoreose of tbe Agrostie aad tho Eolcus, ot tho
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exDenee, to gome extent, of the snnerior Poe trivinlis, but in a
grinter degree of the Leguminoua herbnge, I'he liee grorving
ond hulky Dnctylie, ae by minernl mnnures nlone, so nlao by
ammonin-anlts nlone (rrLiclr chnnrctcrietically firvour thc groNth
of Grnminnccorrs lrerbage genernlll'), nl,perrrB to be kcl)t in rho
bnckgrounrl. In firct, althorrgh tLe incrense by snrmonia-sslt8
alonc rrns exclucivclv Grllmirrnccoue (oi[cr plnntc beirg nctuolly
rtducerl in nmount), it rvrs also nlnro:t exciurively composed of
the lenlv hcrbnqs of tlc lege sl'osely srorving qra8Ees.

Unrl6r the influence of ominonii-s'alta nl6ni the proiluce did
Dot conhin s ouafier ol'I ner cent. oflrcqunriuous herboqe'

TLe nronortion <rf totnl -t'liecell,rneouo 
"nlante mrl the iumber

of strccies, were rerluced bv the uee of ommonie-arlts alotre ; but
some lbw plnnts rrcre veri etrikinslv cnerurngedr e8Deciolly tho
Rumex ncitosttn whiclr s'na both ubiuirhnt nndluxulirint. Carum
Ctlui rvnc aloo vcry prcvnlentr more ao lhan the ffgrrrco tvolld
indiqrte : tlre rnrnll $eisht bcinq orcbnbly dtre to itc being ripe'
and hoving ahcdded niuch sceil'lrcfore-heing cut. AdhilltsE
mitlefoliurn" rna aloo a rcry pronrinent plnnt,; intl Luzu}r coe
peEtris wrls mole eo ihau on rnost of ths nruured plots.

Zfccte of Nitrate of Soda alone.

The efecte of nitmte of aoda alone, though in mnny resp€cb
eimilnr to those of nrnnronir-sl!ts rlonc, shorv eomc pecul'urities.
I'he I'ropoltion of the total herbagc relbmblo to the five prcilo
minnting Gruminaceoua qcDem ie unusunlly amall ; whilst o plnnt
occurring in the producn without mlnure in very rmnll quaniity,
anrl in lcss flDount still in tlrat by uincrnl nrnnut'e tlonc, or
anrmouin-sdtsrrlone,crrnrcs hcre iutrr very grel! pronrinence.'Ihia
gruee, Alopecurue prntcneic (f,rx-tail grnss), rr good lnsture l,lont,
but rot s goo(l clcnrent in hay, contrihuted l!r'7 p€r cent. to the
produce rvhere the smallcr nmount of nitrate of aodl waa used
alone, and nearly I per ceot, rvhere tho larger smourrt ryu
employod ; though, in only ono other coae, exceptiog io tlo pro-
duce without manure did it excecxl 2 per cent. 'l'hie gmrs rvas,
in fuct, quite chnmcte stio o{'thc nihateil plote. Otherwiae,
therrc vae a prett)r equfll distribution of the grareeo prevailing ou
the plote hitherto coneiderrd; though, ls rviih ammonia-solts
witlrout minernl mf,nurc, thcre rva.s herc n grent tendency to
development ol'lbliqge from the basg ratber thau to tho growth
of etem ond etem-leovee.

Nirrate of eoda olone, like ammonia-sslt8 nlooe, very much
discournged tho Leguminous herbnge. Lnthyrus and Lotug
were ahnoel totrlly ercludeil; and 'Ir ifolium only coniributail
{rbout s quortcr of I per cenL o{ the produca,
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Unlike ammonia-sslts alonq ths nitrst€ of BodB seerle to
encourrge thc Plontogo lnnccolatn; onrl under its influcnce Ceo-
tlrure:r nigm, and '-l'arnxncurn Dcna-leonie, though in srnnll
anlollnt, lr'cle a{)nte\yhlt nlt}tc plonlincnL tlrnn |rsrni. But, neXt
to l'lunlago ltnccohrtl, Runrcr ncctovr, Aclrilla.r nrillehrlium,
Ilonurrculus (ncri: aud bulbosue), snd Caruru Corui were ths
most obundnnt o{'the Miscelluneoua plants, though none of'rlrem
vere verJ' luruliant. 'I'he totrl smount of Misoellaneons herbrrgg
'tuas coup:rratively lnrgc, but rcsulted frorn tlte qreat f,rceuenCy
ol'some few EpccicE, rsthcr- than from either giart vori6ty, ol
great luxunatrco ot ary psrticutar plsDt8.

Efccb of larnr Yaril Manurc aloac.

Form-yoril <luog alone, the monure upon which deperdenca
DuEt to_a gr€rt cxtent bc ploce(l fur grass-lnnrl devoted to the
production of huy, gave o produce contnining ?g per cent, of
totol Grnminoefous lrerlrnge, ltut o corotyuntivily smnll nronor-
tion (51.9 per ceut,) relbrrlble to the five prerloniinatinq qenim;
and this w{e the cflEe notrvithEtrndiug that one gnrss, PG'trivia-
lie, rrhich ryo! qot ot rll nrouriucnt o-n anv ot'the niotc slr€trdv
consirlercd, cootributerl ii| per cert. oi tho totni herbage s'a
snnrpled. 'l'hc Dotes takcn on tho qround aqree with the fqures
in ahowing thiE l,lnnt to hnve beenncry pro-nrinent ; nnd, ai rvill
prelently lre rcen, it irlso occurrerl in very prcrlominnting flmount
on thc plot mnnurcd rvillr Iirrruynnl-rnnnure oud amnronia-rnlte.
So Iirr lirrmynrd-moourc irrrprrrvce thc clnmcter os rr-ell ae in-
cr({lreE the [rnount ol'thc GrarDinnccoug hcrtrnge; but it nlso
briogr iut-o greatelprourinence tlran any ol thc othci mnnures Br<>
mus nrollis, rvhich is reputcd to Lre a, very bud tirod-gnua. It, at
the arme tirDe, encour.rgcs the {iee-grorving, prodirctive, nnd,
upon the whole, good but somervhat qrorrse graes Dnctylis qle
lrJeruta'n)ore thariany of the nuuures yieldinu"tbo snrnllir crios.
The thrce grneeco Pon triviulis, Br.ornue oilllig, nnd Drctv)is
glorneratq rvhich are thus scen to be increused in their develop-
ment by lirrmynnl-u)anulr, trre so st thc coEt chieflv of !'ertuis
duriucculu aod F. pmtenxir, but porrly of Avena, pirbcccenc ond
Agrostis vulgnria" qnrl in u lcss tlcgree ot sorlo ot}er gmaees.

l'ho produce by lirrnryord-nrnriure contuinerl o nluch lces
anrount aDd prbpor.tion ol Leguminous herLage thao thoi u,i!h-
out mrnure; both I'r'ifolium and Lathyrua bcins much rcduced.
and Lotue excluderl, rr sny mte liom ihc morun- snmple. Thie
rerult ir probably dub more to tlre incre[Ecd luxuriu-ncc of tho
graues aud ccrtain lliscellaueoue plontg by whioh the Legumi-
DouE onea rre diaplaced, thon to 8Dy dirrctly irjurious etrdct of
tho frrnyard-Duur€; for ihe uotee tcl.eD bn the ground thow
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thot although Trifolium mtl Lathyrrrr were less frequent on tho
ffrrmynrd-nranurc than on the unnouured plot, they were on the
othei hnnd more luxuriant.

The Miscellnneous or wee(ly Dlont most nrominently develoneil
by _lhrlrynrd-mrnure wns thi hu,,,"r o*tn*, or g-orrel dJck,
which rmounted to ratltcr more thnn l0 rrcr cent. ol'the mrnnle
examined; though, lionr the notes takeir on the grcund, ii is
concludcd tlrat tlte sonrpls perhftDs included o soruewh{rt unduo
ploportion. According to the notes, Carum Carui rvus by for
tho ooet li'equeotly occurring rrced. Ranunculue (acris anr.l'bul-
borue), cnd Achillea nrillefirliurn tere olso each very freouent:
and Plan-tsgo lotrceolatt rvas morc so than in most ofih" cr:ops oi
equal bulk. Berirlea thoce EeDtioncd. ecsrcelv anv other rvcedv
planta occurred ; there beinsg larue totol nerieutiqe oI'Miecel-
Inneous hcrbnqe, hut refern[te to iornnamiivelv lew-rnccies. ond
it was the fre{'uencJr rather tban the lururiance of thei: thrriaoa-
tribute.d to tbe large amouni.

Efectt oJ Farmyard-manrrc ond Atanoaia-ealts,

As already olludcrl to, thc corubinrtion of firmyeril-menurr
and smmonia-solt8, like {irrrnvard-manure alone, veiy strikinclv
developed the Poo trivialis,-and to a cooaiderobld exteni iirl
Bromua mollic aleo. TLe chief dirtioction ia, that the ammonia.
lolts uEed in oonjunotion with o monurc sulrylying a Inrgo
rmount of miaeral metter, striLiDqly increae€8 thi irrowtl o{ tf,e
Dactylit glomemtq apDsretrtly ui ihe upense of"the Mi*elh-
leous herbnge, of vhich there rvere but iery {bry sJ,€cies. ard
but n omoll imount, whilet the proportion ol iotol Grirnrinnceous
herbage was conaideralrly increaietl. fn oth€r respects, the pro-
iluce uns very eiuilar iu ire Gruminsceoug comoon6nts to rhsi hv
furmyrrrl. manurc olone; there being, in the iwo coeea, lrcrid&
the gmasee rphich lrave been eDeciully noticed. Drotty co ulol nro-
portbos of most of thoee occuiring on tlre unnin'nurei plirt. Hol-
cus lanfltus rvua, horvever, rather more pleotiful and- luxuriut
wltere lLe anrroonin.salts rvcre used.

Uorler the influcncc of amnronio-etrlt8 in coniunction with
fcrmyard-mnoure nll the elementa ot' Lecuorinoua-herbaqe $ere
elmoet us completely excluded as when ahoonia-salr vie used
slone.

t hs oumber of speciee of Miscellaoeoue nlauts wos unuruo,llv
small under the ooiditions of manuring nory io questiou; noi
tbc ploportion in the produce of auch'herbage w-aa alm unall.
Ae iq the caee ol'farmytril-manure along ltumiex scetoso woa tho
mo6t pmmhent tf,€ed. Judging liom the notes aDd fuur€E toc€-
ther, Oarum rer probobly nert ia order ofpreydeuce ; a,ad rfli il
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came Rouunculus (ncris anal bulbosus). anil Achillaa millefolium,
But none of the trliscell{neous plnnti tnumemted were so nbutr-
dant here as under the influence of t}e furnynrd-nrannre alore I
8till, tlte {rnrounts rccorrlrrl in the Tnblee ari attributable rather
to their ftequenoy thau to grert lururioncc.

Efects of lmmonb- Salts and Superyhosphate of Limc.

Ammonia-ealtg in conjunction with superphosphate of limq
grve coneiderabiy rnore producg a lnrgcr nroportion of Grnmina-
ceous herbage, antl a larger proprlioo rcferrble to the fire pr+.
ilorninnting Graminaceous gcncm than Euperphosphote of Iime
alone: the proportion of tle lrtter being ineiemetl {iom dl to
56+ pcr cent. of the total produce. the l)rcportions o{ Po.}
trivialig anil Lolium percnne nre not muih ofrected by tho
arldition of i,he amlronin-salts; but those ol' Festucn duriusculn,
Aveno pubesccns, and A. flavescons ere consirlernbly rcduceil;
rvlrilst tle inlbrior 5'rasses, Agrostia vulgarir and Holcus lnnatug
(cspecirrlly the firrurcr), are brcrrght ioio very consideroble pro.
nrinence. Although. therefore. ihc ornount of' pr'u uce wae much
inclcneed by the {ddition of the smmonia-s{ ts, the chamcter of
the Gmmiuacroua plants devcloped rras somerv'Lat inlbrior.
Drrctylis glomerata rtsE not ercourageil by the combiution in
question.

Ae in other c{rses where nitrogenous mnnuree were freely
employcrl, f,egunrirous herbage of nll kinds rras ahnost excluded.

Of iliscellnncous lrerbage-ns uiiler eomewhrt similar con-
ditions in othcr cascs-Ilurncx ocetoao ryos bv ler thc most
prouriuent element, being both very abundant nnri very Iuxurinnt.
Carurl Calui runs likeuise both abundant ond luxurinnt, brrt hutl
Bhe ded r good ..ler of its sced; llaounculus acris nnd R, bul-
bosus wcre {ircqucnt rdthcr tlrAtr luxuriont; Achillreo millefolium
ocourred in notable quantity; other Miscellaneous species wero
eomewhrt few in nulrber anil insigniffcolt in *mount"

Efects of Ni/rcte oJ Soila arul Mised Mineral Manu,e.

By nitmte of soda anrl rnixerl nrioeral manure together, both the
arnount of producc and tlre prolrortion of it refcrabls to tlrs few
plulomir,oting Gronrinaceous spccies uere grerter than by either
nitrrtc of'sotla nlouc or mixed mineral maoure ulone. lYhere
tlre emaller amount of nitrf,te ol sodo rvng us€d with tbe mixetl
mineml manure, Avena flevetccue, Eolcus lanatue, snd Po&
tririalis rvete the prrilomioating grorses; ud, accordiog to the
Iigures, Feotucl ilutiussulo ontl Agroetie vulgnris werC olso in
laigo amount though the norce Lrken ou the ground did not leed
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to thc concluaion thot they rvero predomiuating.. AX Jh1ee
olaases occurred in ltrger amount than rvhcre the nitrate o'l sooa

ine us€d nlonc' .But the mct remarksble efeci of the ndditioa of
tbe mixed mineral manure was thc almost entire erolusion of the
Alooecurus Dnriensig. rvhich hd flourielrcd in euch an extmor-
ilinniv <Iegret undcr ihc influence of the nitrAte of roilt alone,
and ihe irtat dcYclorrrncut in its stead of the Aveur flaveu:ens,

nhich unicr the lnttir conrlition hrd occurreil in very innigni'
fcsDt ornount' }Y ith trvice the amormt of nitrute ofsodr and t'he

ea-" -il4 mineral rnomre, thc iligtribuiiou of Graninaceouc
aneciea rros ootin rcrv strikinslv but very difertnt]y affecicd.
Poo trivinlir r?*" oo," "t}re prcdir"niuating ipecier; aril Dactylir
.rlnmr'lrnta- T,olnrnr rrnrrnne- nnrl lrnmus mollis rvcrg algo in con-rverg oleo in con-slomcro.ta, Lolium pcleune, otrd lrrcmuB
iidcrable quantity; 

-Holcue 
hnatue comirldcrable ouantitv: Holcue'hnatue coming next in ordcr. Heis

again Aloirecurui prateneis-the clEmrtui.istiq-Plsnt r;ttr nitrot€aoain Alonecurus nrateneie-the cltslrDr;t{ristlc pl8nt rrtJx nlr €
oF eod& nlin"-wai ohtrost excluded; flhilst Festuca duriuEcule
rras teduccd tr o vcr'-v iusigniffc.rnt xmouutr otrd Avena floresceoa

-so luxruinlt with ihc inallcr amount of nitttc rnd rnineral
mamrrc-wae here by no mernc pleralent. \Yith-Ieganl.to tho
srcat nrortrincnce of-I'oo trivinlii and liomru nollia on tlrc plot
ior" rirr,le* consitlerution, it io, ltowever, rvotthy of remmk t'hat
it odjoitred Plot 17, monrrrcd with frrmyard-rnomne ancl am-
monin-ealta, rr hcre thcsc trvo grcsces wert thc clraroctrnstlo
nlo.nts. It rvorrltl ecou rrrolnblcl theteforrc, thlt dre result rvas,
'at nny mtc prtly, tlrrd to sceding fiom tho ftumyord manure
olots-' and he'nce so'fflr rccidcnt"'tl.
' Ot' Irs.,ruiror," lhnts. therc rras a eomewhtrt larger prcpon
tion than'bv nitnrt6 of sodo done. or by amnronia-salts either
donc or iu 6ornbiual,ion vith tlre mixcd mineml manure' t'hough
much less. eruechlly of liifuliunl, wherc the lsrget tltsn rvhere

the smaller o;rount ;f trit!*te of soda (rvith the mineral uunuro)
rvos use(l- ond in both cases verv uruch lees tbar without m,rure'
The Lat'hyrua $aa lrore freqricrt thon the Lotus: tlre latter,
indeed- ras oll but wlntine.

Thdemount and chor:rctir of ilevclopment of the Migcellareour
hcrtnqe rlifft.r'ctl vcrT qleatly on the trvo plote with nitmtc of
eods inal minerrrl m&iur:e, boih tl,e proportion and the luxurinace
bcinc sencurlly mrrch gteater with the snaller amount of nitr:lte.
Witi [h" .-"i1"" nmorint of nirrtte, Rumex &ceto€s, Rtnuoculus
(ncria nnd bulbosus). Camm Carui, and Achillaa millcfolium
i'cre oll both fre(uiui and luxuriont, and Plontago lancrolsta
sns soDrewlst m. 

- With thc lsrger a]nount of aitrate, Iluncx
nc.ctoss $m bv fnr the most, fitquent nnd abundant wc:ed; ueither
Achillca milldolium nor P]ouiago lanceolato waa at all preva.
lcnt; whilat Cnmm Cami and Hanunculue (acie und bulbous),
though aomcrvhat frrc(lucnt, rcre Dot lururiut ; aod otlrer veedt
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were amall, boih in number tnd smount. The general rtsult ia,
that r,rith the lurser aurount of nitrate and the mired mioeral
mlnunc! u8 rith ihe corrcaponrling amount of ammonit-srlts rnd
mixed Ininernl rnonure-both the number of epecies autl the totd
rmouDt o1'Miscellmeous plant8 were compuatively small

nfccts of lmmoni.a-ultr aul miscd Mineral Manurc.

There remoin to be noticed the digtribotion anil predomioanca
ofsDeciea on Plots 10, I I,I2a, 126, l3a, ud 136, on which both
amrionia-sslts and mixed mirreral manure were emPloyed' sDd
ou which by frrr the largeat crops ryere obtoined'

Ercepting in the case ol' Plot I I, rvhere iu 1862 potars was
excludcd Iiom thc mineral mmure, rhe protluce contuined from
69+ to I5 per ceni. of Gr,"ruiutceoua herbuge ; ond the fve pre-
ilonriootiog groeser rargcd ftom about 6lI to obout 68| pcr cent.
of the totrrl prorluce, ln four out ol' the eix cas€ the lree-gtow-
ing *nil bulky Dactylis glomerata $0s the predominating grt88,
contributiDg in onc caEe 3l p€r ceut.' anrl in tlre cqao ol tbs
unrllert amount ol'it, nearly 22 per oent. of tho total produoc.
Ia the other two co8e€, tho Avoua puhcsceucs ond A. flnrescene,
in rbout equal proportionr, prctlominrtal, anloutrting togelher to
from 18 to l9 ]ei cent. In two out of tlte fuur csgea whero
Dactylio pretlonrinrted (Plote l3a ond l3D) o very e:ccsoivo
rurou'nt oi'ommonin-mlts wae employed; ond'in tlre 6ne qrse the
pineral manure containerl ailicates, vhen a considernbly lurger
smount of Agrostis was lbunrl in the produce; but whether the
reault rvere really due to the supply of the silicates rnny be o
question. lD lirct, it rvas in detling rvith the very heevy ond
luxurilnt crops thrt the difficulty ol'lirirly sanrpling was the
gr€rtest ; and we would therelbre, especirlly in suah qrce{ rest
6ur coocluaioas much more upon the gcneral than uPon tho
exoct inrlicntione of the figuree, Altlrough Agrostir ond Holcua,
two bad elemcnts, occuired in conriderrblC quontity itr ths
bulky produco of ell tlre highly-manured plots, it it suliEflctory
to o[se'rre that tho {i"ee-groivirig ord usefril Dnctylis, the srvedt
and much-relighed Aveno puLe*enu rod A. fluvescens' the use-
ful Poc trivialia, aod the free-gloling ond nutritivo Lolium,
rere all Drominent comlroneLtE in these luxurisni crops. Of
other graioes, tr'estuc.r dririusculo or F, prateosig caos irexi ia
order of provalence, the rest ocrurring, Ibr the moet port, in very
ingisnifi crrnt DroDoriionE.

di I-,.uniio*r nlants these heavy crons in 6ome cosca oon-
tained drcely a trlce, and ia othefu oniy rery ineigoiffcent
lmounts.

Of Misc€llmeous herbrge' Rumor acetoeo' ae uouel with full
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manurirg of rny Lind, ie by for the moat nredoointting plmt ;
Canrm earui and Achillee milleftrlirrm coning ncxt io onler.
All othen, llnuunculus nnd l'lantnge itrcluded, occurrcd irt very
amall rmount-r; nnd the total qunntlty of .trliacclloncoue hertngc,
which was srnflll, wss rttribuinblc dhicfly to thc luxuriance of
the llumex and tbo Carum, and the frequency of the Achillea
millefolium.

lll. Thc tadcncy to thc dcoelopmeal oflcafy or $emmy producc,
qnd thc ordet o;f ipcn ts.

Ar alreotly exploinerl in thc gepomtions of t 858, the rcsulto of
which were'recolded in our former ltepori, tlre Graminuceoua
herbflge wrs classiffeil into " Stenrr berring flower or secd,"
whioh- could be rcferred to particultr cpecier, arrl into "De-
trrchcd leaf ond indetcrminntc stems;" and lrencc thc ffgures
orettv directlv imlicateil the relotive t€ndencv to the production
i'f etim aq(l ied, or of leaf. But Bince in thireccnt 6eparntions
ull tlre detached lenfy uratter tlat could be irlentified ia included,
with the stemmy poriion, uniler the hend ol'" Dekrmineil slrccies"

-the remoiodir'only being put dorn as " Undetermined gtem

aml leafl" or " Shealied foi'drg anil seeds, &c."-the nurneriorl
results of tho or$ent inouirv do not Eerve to illustrnte the aub.
iect ol the tenileocy to tLe ievelopment ol lcafi or etemrrry pro-
-duce. llre ffgures in the column in Tuble lI.' ehowing the
emounts remaiirins ae " Uldetermined stem nnd lelll" tlo iutleed
intlicete, rvhere iiie omount is largc, thnt tho aeporation ontl
iilentiffcation were unusually difficult, ond eo for, generally, thot
ihe nroduce was leafu ood'ill-delined rather then rtcmmy and
matrired; but in the ?ew rtmnrke we hsve to meke on thelnint

. iu ouestion. us well as on ttrat of the relative ripeuess, we altall
relv o" oortffrl observations madc on the grourd, juat before eud
st iho tiEe of cuttiog, in which tcn condiEooe or ordera of ripe'
neea ofthe producc (of the 20 plot8) rYer€ not€tl.

Thc urmarmcd phla Dreeent€il a vcry thin cmp of strcm, with
a full *nil urifom develdpueut df lerces, which were, however,
very Bhort. ,,ffordinc. upir tho whole, & prctiy even atril closo,
but mepr; bottomaer6ce. which war qrteu aud hte at the time
of outti#. its oraler of ritin'€ss being Ni' 8. Legumiuoua end
Uigcella;dpus plente wire numertua, but mmtly of stunt€d
growth.- Supcrphor4,lu,te of Limc aLmc gtrYo a orcp very much lite the
onmai:u"ed ooe as to eeneral reladou of leef aod Btem. &o', but
it vs! rsth€r mqt luiruiaut. to<I ehoveil more t€rileDsy to tlo
prciluction of fine feaf, ohiefly belooging to the tmgller enil loter

I

.

I
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$ Etcctr of d$rcnt Msnuret on the

cnrse! ; it contsinetl much legs Legumiuous herb{ge, uearly tbe
iame prooorlion o[ Miacellaneous- nlants. onrl rvas gomervhot

more iutirred st the timo ofcuttiog, its ordel of ripeness being
No.6.

Mixcil mhctal mdavrct alone groYe o vory equrlly matnring
md generally ripc crop, brrt rvith only t sruall proportion r.r{ the
more grossly grorving grneeea;- tlte finet ones, holveve& mostly
fowerinc oi isedia.r. Lequnrinous Dllnli rvere Yery uuDrctoug
anrl luxfrriant, but fEw oftf,e Mircellr'neous on€s were so. Order
of ripneae No. 2.

Almmoria-rukt alozc qnvo s very green auil unripe croP' t'ho

orrler of rineress beinc-No. 10. 
- t'here wag a alenre bottoro

herbagq wiih ihe foling-e comiog chiefly from the root" and verT
Iittle iowerirs tendencv. Unon the lvhole the qrosscs, lvhich
rere for lhe i'ost pnrt 6f the imrller kiods, seemed but portinlly
tlavelooed. anolreirtlv exhnueted' and not likely to mrture'
L,oliuri, pireiie ehoried the moet tcndeney to (ijrm et€m aod
seed, but- rvar liequerrtly monBtl'oua or tlying.

triitrq,tc of sodi alozisavc o crop rvhi;h ot thc time of cutting
was very hie, ilork gteei, aod etili growing, without the look-of
e:hausiion exhibited by the herbage grolvn by trmuroDi&-arlt!
alorre; it wns much mote leafy than etemmy, lbrrniug o denae

mors of sralrv producc, {br tho uoet part refbral-rle to the emeller.
le.lbd e;€cieir'aod, as thc aoouot of undetermine'-l atem anil
leaf wili short, tle seDuation and irlentificrtion of itg com'
potreots were rinususly dificult" Tho order of ripeness was

I.[o. 9.
Fqrn-aqril zl.anurc aloaa yieldod s proiluce which was, upon thc

vhole. c6mnaratively ripq 
- 
atantting lth in this respect, bst it

'sas virs uriequallv so. All the graares gpvo s lbir proportioti
of steoitmal they were dao generr ly plonliful in both bme ontl
etrcsr-leoveE, Pirs trivisli8 ond Bromus mollis \r'ero the ple
dominrtinq qrsss€s' but there was o {hir proportion of most of
the othera- fiund on tho uqmalured land, tho grocaer epecice

beioc, however, somo*hot rcrtricted in developmelL
FZrmvattl rtarura ard atroto'lria'lalts, like farmyard-mrnure

olouq glve o very uaequdly riPe grqp, rvhich also in ortler of
. rioemss wm No. 4' ItE c{reracteriltlc€ were gleat llfiunonoet
c hir oroDortier of both gtem o,nd leol', onil e conaitlerrble veriety
of heitris; but with Poa trivialie, I)sctIlis Slonemio, ond
Bromus -mollig. b,v far the most prominent Epecieg smong thg
grasaes, giying upou tho rhole o Etrong ood thiok-bottomeil, but
rrther rough croP.

llith tioafiiohatc of linc qr..l onaumit.saltt the crop wtrs

mrch mori &clxiard thsn with auperphoephate of lime olone;
."-i"g tOtU itst€ed of 6th in ord& oT rifenes. T'hert waq
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relntively, muoh lees ilevclopmert of rtem anil much mort of
leaf, {brming o strong oad luxurirnt boitoro-gross, of s dark-
grten colour.

7 he mbcd miacral monure and nitrqte of mda ga,ve uops
rvhich rrerc vcry much fiper, cspecirlly rvhcrc thc double nmotnt
ofnihate rvae uged, thnn thosa bv nitmtc of sortn qlone; thc ordcr
of r\xnee war with the suraller amount of nitrat€ (snd mincrals),
No. 5, untl vith t'he lorger nmouut" No. I ; the crops rvith Ditrst€
olonc eta,niling 9th, anil thosc with the mixed rnineral m"rnurE
alonc 2ud. there was, horvcvcr, s grrot tcndency to the pmduc-
tion of lqrf. the Btems beins Eomewh-at thinlv distributed.

? he mited mincrq,Lnaairc in coniurclioi toith ommonia-ealtt,
ae rvith niiratee. erratlv enhohced ihe urprluction of etcm onil
l}re ripeniug teirdEncy.' the crops grown by this combinntion

-which wero the heaviest in the eories-wcle very luxurlrnt,
antl elill vigorvusly grorviug ai the time of'cuttirrg, tJre groseer
speoica of grnss prctlominating. 'l hcrc rvrs s yer5r {irll dcvclop.
Eeni of both stam {rrd leef; the folinge, lrorvever, comiog iu
larger pmportiou thlo. ueu&l from the elem. With the ernnller
amount o{' alnmonir-snlls ths cn,ps were 4tL in ordcr of ripe-
nceo; but with the lrrrgcr omount. tircy sere only ?th, bcing Intcr,
greener, enil more vigorously grosing, and shorvirg a gr,elter
abunilance and lururirnce o[ Dacrylis gloruerata.

In oonocxiou with the results bmught out in this inquiry into
the oct m of special menures m the mixed herbage of grass-lrnd,
it will bo intertatirg, ot the prerent time, rvhen thCrubject of
the utilisation of loun rcuagc is so much ilircussed, to q:rll
sttcDtion to thc promiacnt characters of thc licrbagc devclopeil
wben it ia oppliei to pennoneut meatlow .hnrl.

In mnre experimcnts conducted during the hst two ye&t by
tho Royal lbrvngo Comrnirsion, ond, rtill in progrees on tho
application of the torn scwoge to grsss lond ot Rugby, it b
,burd thst effects heve rccult€d verv similar to those rcconled in
this Jnper. The prevsiliDE grassee on the ungewoged lancl wers
Daoi.ylio, Ilolcus,^LoliurilLtucr, AgroatiE, Poe] anrl Avenr;
t number oI'othere occurriog in smoller proprortioo. Of the
gewsc€d oroduce. bv lhr the lorsegt otlrDortion consiEts of
Dacti'tls, Eo&us, itnii Loliu- ; whilit Fesiud, Ag'mstis, Aveoa,
Poo, md other grores, ore far le,ss prouilen! iiran io the urr
nenured produce. Under the influencs of ss$ogs too, th6
Irguminous herbage is found to be almost excludd; and ths
Miecellaaeous rre€iiy pllnts arc vcry much reduced il voriety,
thouqh some few cre very much increrced irr luxuriorce. among
whicl Rumex, Ranuncuius repens, and somctimes Tui,xacun]
arr the mo6t promimnt.
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{3 $cctt of difcrent Mqauru on lht

In the well-tnown Idinburqh seraqeil mcsdowo a,5'tin, tho
herbnse ia for the most Dart of-n verv rimnle choraoter' Of the
srassi8 thc most y,rontiricnt, and the'moat'vtlued for its yield of
[rcen footl, is the Pr,rl t rivitrlis ; next in prevdence, and perhnp-a

In qencrol cstimntion nlso, is the'l'riticum repcns, or couch

eraii; aud nfter theeq frequently ocour Lolium percnne ond
bactvlia alomcrota. Ofweedv plints. the Ranuncultu aeentg to
tre th'e moit t,reraleot and luxuiin'nt, cspecinlly where the druinngo
ie imDerfect. It should be obrerved. however, that many ol tho
Etlioburqlr nteadowr hove been loid dorvn speciolly with o view
to acwnfc irrigntiou; though, vbere old pe_rmoo_ent maldorvg
bove beeo brought under tr'€alment, or a mDsi(lerol,le mlxture ot
ffse"es hos bee-n sortn in laving down for irligttion' it ie ctill
ibund, rflel n lbrv yeara, tha[ thie grent bulk ol the hcrbnge ia

conrnoged of but o {bw of the freer arorvinq gresses.

It'will he rendily unrlerstood, hiwever]tlirt the value ofthe
nroduee of ordinarv nermuent merdow lnnd, and ol aaewnge
irrigsteil m€arlow. le'pends upon very diflercot, qualitice' nnd

thni a chorrctcr of growth wlrioh mn] be o rliertlvutage in tbe
ono caae. mov be advaotnaeoug in the other.

l'he rrulicc of the orriinory mendov, if deaigneil for hay' ir
dlorved- to appronch neotly to rDaturity bef<rre being rut' and-

over luxurirnce ofgrowth, tsnding to tho gr€st Predomrnurc€,ot
a lbrv verv {ree growi rg grus8es, ia likely to be flccompflnied by
an undue'develo"omerrt'6{'woodv stem. qivinq I hord, corce, and
comnnrativelv i;dise,,tit le tnrl 

- 
innutriiious lbod' 'Ihcrc iar io

fact,'na obvi6ue liriit beyond which it ic not advantageous to 8o
in forcioe the hov cr',rp hv merns of ortificial mgnur€.; for'
bevond o" certaiu i;oint, rf,ich the intelligent pructicnl fntmer
siil uot be alow ii di.ceroing, uot ouly io lesc ircrtnac of pro-
iluce obtained for o giteo smo=unt of miuure employed, but the
increored ouantitv iiqsined ot too qrcnt s sacrifice of quality.

It ia ouite oth'erwiie with the ae-wogeirrigtted mear.low, the
nro<Iuce'of which is to bo cut green. Altbough it moy happen

ihnt onlv the vcrY frce growing (ond under ooms circumsttoc€g
obiectioiable) misses itv be- encouragul, yet they ars morYn

in"a vouns gid"succulert -condition, belbre their objectiooablo
ouali'tiee iiave been developed snd tho faster they grow the
dfiener they are cul Heuire, whilat their greot lunirirnce ia

only ao ailientage, tbeir t€ndency to yield a hsrd lrtpr gmvtb
iE rot igahst them.

The most prooiDcDi rocult of the whole irquiry mry be
briefv enooerotrd as followe :-

t. "tio far ar the geaeral diglribution of Gnmioacrour, Lego-
mrIoua
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60 ffbctt of difietent Manurcs 0L thc

5- Nittotc of eoda alonc,Iike ommonir.ealts douq consider-

"Ui" 
iocrcesed ihs proiluco of Graminaceous herbage, lnd tended

chi6f,v to the pn:drlction ofroot-foliage' Tho nitratg however'
etdkiislv broisht into promirenoe the Alopccurus pratelgr& at
the ex;ise. oon]oorerl vith ths produco by ammoairsaltr, ohiefly

"f A;ogtijvd;Eri* ns6 pmtli of FoEtuca tluriuacul& Other-
*se,'the aUt"iU-utloi of sfgcieri war not v-ery naterialp dtered'
the more luxuxianlly-growing-grasaes not berng muoh. dovelolled'

The crro was much moro loaf,y thEn Etemmy' very oerx greeD'

anil bt6; oontaired very little L,eguminous herbagq tbough
mthsr more than the pmduce by *mmon'ta'aalta alole ;-rud the
*eerlo ot "t were Iuiuriont rather thgn rumerour-Ploutago
lonceirLita. Centaurea nigrq Rumer acetoaq Achiller millete
iior, n"rooootu.r and lYararaoum, all being more or less encou-
raced.--A. fn" coi binaliolt of dltogenotu narura (romonia-aalta
or nitmter) ar.d. mixcd mitutal mal;llzt, gtve by frr the largest
oropu, thd hrgest proportion of Grrminaceous lerbage t'he.

lors,sst oroDortion rcf€roble to 8 ,'ew Epesie8 rcarc€ly a trol€ o,t

t 
"?uminorie 

olnntq and a small proportion both in number oad

am6uat of Misoellaneous or weily one. 'I'he proiluce was very
luxuriant, with o grert development of atem ruil Et€m leoveq Bod
-* 

-".l qi*t* te"ndency to ripen thrn wheu the a,romonia-s&lts

o" 
"it""&" 

** useil riithout' the nineral E&[ure' The pre'
,lominslios st 

"8e" 
wero tho moet bulky end free-5'rowing ones;

-Dactvlie s]o €rtrt& and Por hiviolis, being veryprominent; aud

Aoe,is pib€"c"o" or A' favescene,- Agrosiia vulgori-a' Lolium
Derenne; mtl Ilolous laantua, somewhst Eo' ! cstuoo dunuaculq
F. i--t"i*'r" e-fenothorum evoD&eurl' Alopecurun pmteuaig
E-i*.oili", *d otbere, Terc slmGt exclutled.
-" i . p"i""ia-^rnnrc conriderably irueased the growth of the
,r-.*,* sn{ of sone few weedg poriiculorly Rumex, Ronunculue'
temm. aqd Achillat, antl reduc&l that ot clover and allied plonta,

io."-or""iatv whcnused io cornbinaiion rvith arnmorria'ssltE' It
""*it" t.*"foq"f the grorvth of the good grase Poo trivialis,
irr,l o'f the bsd- ono Bromur urollie; a,ud when in conjunctioa
with aurmonia.aolts the Dootylis glornerata' Under both contli-
tions Fegtuco iluriulculo nod f,'. pmtenais were nerul)'-exsltlded,
ond Aveue fleveacene, A' pubcaccna' Agr6tis rulgltrl8' Loltum
oereule- gnil Arrhenathetum avcntroeumr were verJr mucn re-
i""ei. 'Thc croD6 wele uDon the whole bully, conlpo.ntiYely

"i^ni" * to descf,ption of hiertsse' flirly lururiant botir in stenr

rnd lesf, romewhai rough antl Coo.rso, nnd showiog a tendency
to unmuo,l riD€Dess.-- 

A.--i,ri"ni"out hobagc wtz alm.oot entircly ercluilcd when-

ever nitrogcnout Dltnrrrca wero uacd m any qrurntlty, wnct'ner rrr

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-142 pp 54

I
I

Mbcd Eerbagc oJ Gtau-La*d, 5l

the form of ommoDie-salto or nitrate!, alons or ia combinotion
with orileral menurea; but it wae eouewhot less Bo with ths
nitrate tban with the smmonia.ealte. MineEtl manure doae,
cootaiuing both potass anil phosphoric acid, geotly increaeetl
the growth of the Leguminous plarrte, perelnial red clover ond
meulorv vetchliug. Farmyard-mauuro Iike mtificial nitrogenour
manuree, aleo, birt in * less degree, much diminished the pro-
portiotr of the I*guminoue herbage.- 9. Everv deaciotion of mgnuire diminighed the number of'
so€cieE. ou'd tho ft&uencv of occurenc€- ofthe Mbccllaneou or
tincdy hctbage ; mii:ersf msnuree slone less so than any otheri
nitrogenous bres- esD€ciEllv in combinatiou with mineral con-
etituJnts. itiil so'verv striLinslv. but they ot the samc timo
ereatlv increased thri lunuioi# of o fei eneciee. esD€rislly
ftumei acetoss. and frcqueotty C*rum Cafi ana Cchille;
rnillefolium. Plautrgo aird Enunculus were geoerally dis-
couraged by active manl.rte, erceptiog farmyard-mroum md
Ditrsi€ of soda. The Ditrst€ olso fovour€d Centaurer nigrs and'
taraxacum ilens-leonis.

10. Considerable incrBase of protluce wss only obtsineal by
mears of farm;roril-maaure, or ariiffcial manuree containing both
mirerol conetituents anil gmmonia-Belts or uitrstes. 'I'he crops
eo obtsined were much more Graminrceous, atrd conaisted in
Euch fl?at€r nrorrcrtion of but e few Bneoies of nlants. The
grasod develoieil' were chiefly of the hore bulliy ond froer
growiug kiuda, eril the produco was generally very stemmy-
being the more so, and the coo,rser, th6 more excessivo lhe
-Tltif*"r-,*il 

uorn for bav should not be manurcd exclu-
aivoly with ortiffcial monuree, brit should receive a dreuing of
rell-rotted fnrmyonl-dung every foru or fve ycara.

12. iieraqe irrimtion.liks active murureg apnlied to meadorr-
larcl in the ;"dion; rny, has slao a tentlency ii ilevelop chiefly
the Graminaceous herbese. excludios tbe Lcquminoru. u,nd to s
gr€st ext€nt the Miecel6D;ou8 or *iedy plafis. It rlio, nt the
expenro of the rtst, encourage.s a fcw freegtowing grasaes'
amoog which, according to locolity auil otbcr circumstaoces, Poa
trivial'u, Triticum rrpena, Drctylis glomcrat*, Eolcus Imotun,
and Lolium perenne havo heen obscrved to be yery promineDt.
The rtsult is-on almost excluaively Gruminaceous aud very rinr-
plc hcrbogc. But, os the proiluce of sewoge-irrigrted meadows
is gmernlly ort in a verlr young and succulent oondition, the
len-tleucy ihich tl,c srest luiurionc€ of o fow very frce-gmwirg
gasses haa to give a marte srd stemrny ltter growth ia lets
objectionoble thon in the caoe of meadorve lclt for bty.
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52 ?'hc Inlffuencc oJ Season

I'IIE INTLUENCE OF SEASON ON TSX PBODUCE OF

WEEAT.

Br J. I. I wBS.

It ia oroverbiol that the weather exerts s very pgyrful i'ry
floence dn the Droiluc€ of or'u ffeltls' I'he &cc'unta of the -oonol-;'#ii il"ii;;fii ih" ti^e of harveet, whrch oc9 collecled

*ith much *i bv ,o-. of the &gricultural PBp€m' grve',uluer
tho tarms eversge, sbove average, below lverage'.qooa' D.8[' sc.'
t.he oninione oflndividusls es to t'b,e ploboble y-reld oJ tne mosE

mgm"f ,;;LHfi'f#If, :',H;i::+*;il"i'if *X#:;
of ihe nartii irla,r-eesson on the quatrtity lnd qgdtty ot rt! procrucc'

But th^ev at the some time nccesurily take -into 
accouui-o qre&!

-rnv irifluencea besiiles tho.ce of thc weother olone' rnoeeq'

"r"i *"* it noeeible to reduce tlese getrersl termE to 
'1gur6'' onil it wore ctiznpted to Etste numerically tle pmPortrol rYDrcn

the nmtluce of oie season b€ors to thot of a'noth€r'. or.l''tne

"""tite of snv number of eeaone, ihc figur€8 would not Enow

thr d^p"rative cfests of the s€asous slone' mIeE8 ine,'crop6

reDort€a'on rere gmwn untler otlerwi* ttrte Eame con(uuolll

;"J;;il.-;; i" fie o.me loca,litv' It woulil be ncoessory to

iffi fil"'tri itrt" "lri** oi the Lu<I ehould be-the aarne ; rnd

ih"t ttr" tiU.ee op"rotioua, the pr€vious course -of 
cmpprng' outr

h:*m*"'ilt*tf, ,H*"*?'itH,:T.''":f "ffi""t:
s8rne.*ii'o 

ffelil at Rothorngteil ia which TVheat- hss-teen gTwn.on
enme olots \yithout ntururg antl on othert wlth dtllerent oescfiP-

iioo. df mmure for fiYenty EuccesEive yeam, the t lagc oPeDtruonE

_tfiHg"PH"T#"-fi *iffi"il'H*,*U;il:.rIilfl*tr;
"f*"ite"d 

of onc aeaaon witb t'hrt of enother. erc pernePs DeErer

*ntffllo,l tlr* it th" case of ulost recordr ofo(IinorJr.t0rm.Pmcuc€'
Ilnfortu[&tplv. none of the plote hovo been dregaed vrtn exocuy

;;;;ffiLi"-i1"" *a l*i"tity or -*.tt" evc'y year siuce the

comueacementi ercepting the oDe wittr tarmya(r dung; anq

*m;#*T*f i##,tf##i*fl"i##-"m
ierence in the anount of produce felded by il y€ar-on4r le.lr'
nrnnot be ta,hen os simply due to t'he campsrahYe ettec.ta oI tne

dif"*ot te"tor.. Many of t'he plots hrYe' tro\YeYer.'.Deen ouP'

plieil with lfiifcill minersl mn'rurts 8lone, or wrth nrueror

I
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ol thc Produc. oJ lthedt. 63

rnanur€s uud Buurorio salts together, rvitlrout eny mltln&l ,chqtgc
eithct iu thc dcacription or ihe anrount employcd, !b-r t'ue la6!
ttf,elve or fifteen yeira; md aE therc i8 Eu6cietrt.evidetrce ulat
ttre influence of tlieae rusnurrcg trpon the crop of t'he suaccedrDg

verr ic comooJttivelv limiteil, I prnpoee to coruPorc the Procuce
iinil incrqae'obtriaeil by the applicrtion of some of theac &rhncrel

mirt.""-i" tl" "**.title 
se;im of 1863, with thc average re-

EUlt yieldeit bv the serxe manur€E ovcr the Iast twelYs y€8r8' .
ldio" u"*r"" oso. in r lnpcr nublishcd in the iournal ot the

Rovrl hhicultulai Socie-tv of Engl,and, it Ifas stated, 88 tlre re-

""fi u tfi'e exD€dments n6w rmder considcrstion Eo -la'r 
s3 they

bail tlen Droo6eded. thtt the farmer rnight assume' tor Pmctrcal
uurDoaes.'tlst he would otr the DYcrage of 8eo8oo8' get one^

iru"ha oi incrrcarcd producc of wheat, viih its proPortrou. ot
eh'ov. for everY 5lbi. of arnmonio spplied as ursrure tor t'ttc

croo. bmvi<Ied ihe rciI werc not ilelioicnt in the necrcsor"v-mm-eror

;":iil;-;. - tht" satement met with much -tidicule- fmm

il-" -l,i"U;".-rvUo eeiil it wus r' o mer? strnke of frnc.;r.''

Whether the-etatemmt in qrrestion, or thiE @ndemtrafion of.lt'
mrtaJres most of " e tnere siroks of fu,ncy," uuy bc judgetl by

ihe followine record of fucts r€lating to it
On onc oi the erpcrimcnLrl plots o eomplcx nrirlcrtrl maunre

hss been onoliecl 
"u'o.v 

v"* foi the iast twelvo yeturs, aud on

another th6 ira,me min6m1mouu,l, with an aorouut of,arnmonie,
stlts r:ontainins 60 llx' of aJxrmonio, has bee-u &nnuauy- ePPrle{r'

The avcroge qitrisl prcrluce of whent over t'tre trEt twelYe )rea'E
Las been-

With minero,l manure and 60 lbs' of g.mmonia 
BushoL'

lVith miae.ral rualurt aloue l8+

Incrca.ee by ths uec of60 lbe' of ammonis l0

TsLins tlle a,vemqc of twctyc ye,m'e, tlcrefore, wc h*ve in thie

"*r,"nl-"i"t 
an iucr6* of cxactly I buehd of rhe85 vith rts

nr6mrtion of sharv, for crery 5 lbo' of amrnonio' r proPose'
'rfrd- t" c"nsiiler thi" os the yteld in s 8€oson of overage pru
a*dr"n*; antl, odopting t}h rtmtlaril' to consider a geoEcrn

t*,fl i,Y"T*HH".*XH##1"""ffi $ir*-&T"rt
ruuonir us€d q8 menur€.

f"-r86g-th" ea.me mixturc of mineral rlaaurc anil r'Dmi-nin'

d;;;" Dt d"* of 391} bushcle, or on tcrcaee of 2l buehels

o"c" ihe ove.roge nrtdrrce with the mheral nmJrure &lotre' rn
tfii" 

"tf*rl^."t] 
ttL*fole, 5lba. of ruruuonin haa given, in the eea-
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64 7'he lallluotce of Scaton

Eou of 1863, an inoreose of more tlu,n 2 buehels of Whest and ite
equivalent of etrew, or mor€ tluJl 100 p,cr ceut, abovc the sv€rsge
effect

On onother plot, rvith thc same mineral manurrc, but with thc
large a,mount of t00lbs. of arnmonio nnnunlly opplicd, thc oyerage
reeilt ovcr trvclvc lre&lB was s€ followe:-

'With mineral manurc onil t00lbs. of amuroris, ,,, 'UAi"
With miaeral manure aloue, .., l8+

Inceose by ttre use of l00lbs. of a,mmouit, ,.. 18

There fu, tlen, eyen vith thir comporstivcly Oo"" -d...."io*
an averege ol ninetenllu of a bualrcl if i""rr"i, of Whert. ant
ita prcportion of Bh[w. for cvcry 6lbe, of arumonir cmplovcd ia
tho nrinure. Iu 1863 thia plot'gave 53| buehels, o".i iric"eese
of 35 bushele over the average produce with the minerd menure
nlone ; thot ia, egdn very nea,rly 100 per cert. ovcr the average
result.

On another plot where, in adilition to the mineral rrurune, a,
still larger amo'rt of ammoda waa anuually employal, tJre pio-
duce nmourted iu 1863 0o rearly I ton 13 cwl df elt,in, 

-anil

more than 3 toDs of Btrow t)er acrc. Irxsc as this or uca i6- it
would iloubtless heve bccn larqer. had n6t the heayv stotas'of
June laitl the cmp completcly {at, in which conditionlt remaineil
up to the tirue of harvesi,.

Thmughout thc twenty ycars of tho cxpcrimcnte no lea8on
ha.s yieliled r crop ot all equal to thet of 1863. Iu 184?. lB5i,
nnd eEl,ecistly in 1854, the produce was very larg,e, alxal in both
1854 antl 1857 ihst obtsincd by the miaeral ura,iure olone eyen
erceeded tbrt by the quDc norurc in 1863. tsut owins to some
peculiar meteorotogicel influeuces irr 1863 (which deeerie a crre-
ful etuily), tle increaae of c.rop wag iu-overy inatance where
ammouir, rait or nitnll€ of Eod& *u.e emploved, ierv much srqlter
iu t,ha,t year thou untler likc conditioni ia'anv p.&o[or ftruoo.It waa ibout 100 per cent. ovcr the averud & the hil twelve
years, o,nil in many casea Bbout 400 per cent, over tbst of the
worrst ofl those trvelye seasoDs. In frct, the rrcsulta of the whole
sct of experimonts are perfeotly consiatent with thoee of tbe in-
diyidual c{s€8 thst brve been quoted, in showing the exh:rordi-
ua,ry prorloc*iveoeos of 1863, compa,ned rith +Ii of onv of thc
other yeers undor conaiderotioa, wfienevor o.mmonis, or fut"ocen
in pme other avaihble form, waa liberrlly supplied in ihc
ln&nure.
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ot the Prodtcc "f lt'heut.

Thcrc ir no doubt thst the whc{,t crot) of 1863 has l-rccl prctty
sencrolly a large one. But it woultl be frllaciotts to conclude
Eorrr th6 rcsul6 obovo rcfcrrcd to, thot it hae becn ovcl' ony very
cxt€n8iye src{r so much ebove the average as in thc cssc of thc
expcriments quoted. lhe seaEon ynight possibly be too ily for
wliect growiDg on msny of the lichter dqioriptioDs of soil' And
as the-cxoerficntol nlotg manr;€d with tf,e minersl turnure
without aimonia. paie a leas croD in t863 than in either 1854
or 1857- it rnro ierlrtm be iudc6tl that the tnst eeason would
not h'unusua'll| favi,urobli foi the crop on lantls tlcffcieutJy
supolicd yith nihroscuous mqoure.'it aov rate the kect of smnroni! or the cmD wos. ot notham-
cted, muoh $tat€r in 1363 tbsn in *ny precifiug year of the
experimente. Anil thc fact thst by itE use, the crop wos in-

""dr"cd 
from 18| bnehele (the avem'ge produce by the ruiueral

manure alone) to 56| bushele, ir the twentieth yeox ot tltc growth
ofwhest on tire Barn'e laud^ is eurelv l rerv uiinific.rnt o;e. snd
well worthv thc careful conaiileratioir of th&e iho ,*iot*io thnt
the rtmospircrc is n euffioieot Bource of omnronio (or nitmgeu in
some oth€i rvailable fom) for cultiroted crop, and tbat it is of
little value or importance as s constitucnt of mruulcs.

Ilothimsted. J. B. LI\WES.

J. B, Laiaa' Labor6t rY

E!.o. ri&..r;;t D, \rg.{t.,tnEL

Labor6t ry.
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