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thrce ftctd crprrla:r¡t¡ rerc errlgd qrt rt

thG r*¡ltr Agrlcultsr¡1 Re¡erch t.n¡tltuùc" Ade l¡lêe , durf n9

the yalrr lgé2 sDd 196, tø rtudy flcter¡ rffrcttns thc

lntrk¡ of hGfbrgc by graetag tbtrp. hrttcular ro¡ünrlr

glPllcsdonth¡err¡flabltttyofhcrÞagctoth:rp¡ll
feetcr effcetlng tnt¡hr ¡nd to thl ecr¡sreccnt ef th'

rrpretr cff¡ctr sf nerl*rt otlrcr frctor¡ tn thc dyanelc

tnlar l,/pt¡ ture r¡lsttu.

InÊrpertnentlth¡tetrln¡lcat¡tlrbttityof
herHgc to Ètrr grltf ng rnlnrl nl rnæIn¡d' ilate of

tntahr n¡ s8cd ¡a ln lads¡ qf thtt factor. Th¡ lffrctr

ocr r¡te ef tntrk. of lncrct¡lng dry mttcr ylctdr,/unlt

arcr rnd ttllcr tcngth uGrs E€.s¡rrcd lndcpcilúcatly rnd ft

ur catabtt.cbcd th¡ü tcngth of tttlcr Ët a fer bctfcr

us¡¡erc of thr tatrln¡lc rrillltblllty sf hcrbtgc Ltlrn Ft

ôry mrttcr ytcldt/ualt, trcr. tt nl llto ;¡t'lbll¡hcd

that lntrlnatc EvBttabtllty lrl¡ oot a flxed cTrar¡ctrrlrt!c

bn¡t yerlcd rtth t,hr clr¡* sf ¡teck grr:lng ths hrrbrge '

InErpcrloent2Êhtprchc*rloaofhcrhg:latcran
of ¡lr¡ sf bltc¡ lttd r¡tr of þlttng nr çxaalncd rt d¡ff,er-

snt, lcvclr of hcrbogc ¡vrllabtllty. Tþc aan$çr ln vhleh
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tkrc tre frcton v¡rlfá rr lúrhgr rmilrþlltty lacr:errd
tt úcrcrlbûl¡

ts Erpæl*cot ! thr rffrct¡ slr brDrgr lat¡þ cf
rtøexlng rrtr berÈege ¡rr¡itrÞlIlt¡l, boúy u¡lght ¡d
prwtoul mtrlÈleul hlctory ef rhrp úrre enalæá.
Iatrkc Ër r lro rrantaed la trrm of th¡ caponraùr t
ntr of lntrtr rnd grrlleg tlae. å frrctleml fretorl¡l
ücrlga r¡¡r utl llscd for Èbl¡ rtedy. br¡urcd effrcÈr
ytfi edJrrted, rtrru nrca¡r¡fy, to rt ùo Þc frcr fra eay

rffecì tÞc ftcter ßðlrcrn¡d ny brve b{ on bcrbrgr rvrt l-
rÞ1lfty. Rcrqlt¡ me dlsc¡c¡cd la rcl¡tlça ts ihr
dynrnlcr of iÞr ¡nhVf¡¡t¿rc cmpltr tnd ts æü aadüf-

¡tradfag of tht¡ caplrt.
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Hort dæe¡ttc r¡rËfarntr ¡ubtlat os gr¡stl¡nd althægh,

ln ¡æc cænLrlcr {c.9. Unlt¡d staùc¡ of A;erlce, Englrod,

durlng rlnterl crtttr arc q¡lntrfacd pGrfÉncntly ln ptñar

Hsrvcr, *ort of ëur lrnouledge of thc prlnclplrc of ¡tclarnt
prduetlon }lvc bçcn derty¡t fræ rxprla¡nte undcrtahcn ln

Fûar. ft¡e mJor dlffcr¡ncr betveen rsnlarnt* ln pcn¡ lnd

ruqln¡nt¡ at paeture lr t,Ètlt the lrtter aq¡È fomgr for
thclr f,oed, vhllr thc forç*r Sroüp lt hrnd fcd. Tht con-

s3quGnce af ratnalc rt parturc tnvlng ta fortg¡ fqr thclr
fo6d l¡ tlnt thctr abttlty to oÞtrln thtr food could

cotrcrlvabty lof lucner the r,acqrat of fosd coneuncd end he¡rcr

thclr prdactlon.

A unlvcr¡gl chrnctcrtstle of grt¡¡lrnd frrelag l*
ühc f lucturùlon {n hrrbrgt productlea throughort thc }ñ?lrr

S"rsont sf rbaqd¡nt hcrbrge fluetu¿ts vlth sGtrons of

hcrbrg* rctrclty. ?hl¡ l¡ thc lttu¡tlon to rhlch thc

f,rttlng rntnal l¡, ln goncr*I, crpoacd. lt l¡ gcntrally

rcceptrd that enlçet productloa l¡ rt ¡ mart¡aun <lnrlng

tG¡tortr of abundlnf hcrbegc and rt a relnlmcue durfns ce¡lont

of ?ctrÇlt/r In othcr vordr thcre appeqr¡ to bc ¡ ltnlt¡-
tlon to productloa froæ th: graztng rnlnnl lnpoted by thc
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eÊoþnt ef hcrbrgc pre¡Gnt. Êxperlecnt¡l cytdcncc en

thc mnnor ln uhlch tbG añoüat ef hcrbegc prcsctrt affrct¡
anlffil produetlon t¡ rlttrcr ¡crnÈ, ?herc tr vory tlttlc
ksrovn rbqrt thc palùnrr ptrenetcrr yhtch dctcrrlnc th¡
ay.ll¡b!ltty of hcrtngc to thr enlarl, nor t¡ thc retee
et vhlch prrturc ¡v¡llebtttty bccoacl Ron ltmttlng hnern

¡rlth eny c:rtrlaty. thcrc l¡ rl¡o r dcarth of knoylcdgr

of ths rrlatlvc rff¡et* ef chagtng pr,ature productlon orr

thc predsctton ,fræ dtffcrent cls¡¡m of stoch. Án-¡ycrr

Èo thæç problær ær¡t In¡vtÈebly le¡d to bettcr parterc

¡tt'llt¡rtton ond T¡cacr te taprevcd rntnÉtl producttøn. tnr
of the ¡ls of thl¿ thr¡lr l¡ to cnalnl the¡; proÞlcnr.

*¡r undrr¡trndlag of t,hc prlne tpla* goveralng

rntç¡l producÈloa from preturc h¡vr Þccn lapcdcd by lack
of ¡r:ttrbtc techntguo f,er nrklng &ccurrtt rnd neanÍagfut

acr¡urtncnt¡ ln thc f tcld, In reccnt yrå.rt aottbl¡
adnaRsçr luvr brcn adc tn æef,hadr for c¡tlmcttag tho

hsrÞrgl lntshr of thc gnrlng enlrnel. Thcsc advraec¡

h¡vç hcçn follovtd by nuacrour Ef¡¿lng ruaegc*cnt Grprrt-
ncnte ln rhlch ettraptç hrvr brcn n¡dc te rclat¡ trcrbaSc

fnÈ¡hc to anlnl producttoa. the rc¡ult,¡ of thcrc
txperlucntr havc not rddcd çrcatly io oer knouledge sf thc
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undcrlytng prlnctptG! of rÊlÐl producLtca frm prsturr
becluc:, In gencrtl, tlttlc attæpt türr brsn Ead. to
rcprreÈe thr dy?¡rnle rffect¡ lmrelvcd tn the ryrten undcr

rtudy. Thc frctor¡ lnf lu¡nclng thc eçrrvcrsloq of hrrbrgc

lato tntpal productr etn þc dfvtdcd lnlo ßhr*e broad

rcctort
(e) Ttrc rvrltrbf ttty of herbtgr to th¡ lntml.
(b) thr rçonnt sf hcrbrgc son¡uæá by tlc Anctag

lnl* l.
(cl ?trc utllf útloa ef tlìc ÌrcrÞcgc tagcetr{ for

thr Yarlq$ cconælc rntnl prdnctar

The¡ç sçctsr¡ rrc not lndcpend*nt of erch othsr bet

fer¡ ¡ htghly d3mrnlc l¡ntcs ln yhlch lacrer¡c or dccre¡¡c

În tny onG Gøpeaooù ean lcrd ùe stgalflcrql chrnget ln
ùhc ethtr¡' Fo'r c:ruplc, lncrcl¡r la hcrbga cor¡$Ëaptlon

cen only br rchtcrcd at thr t¡Fcr¡rc sf, peaturl evrlleblllty.
A¡ parterc ¡rrllrblttty frlt¡ lnt¡ltr ylll ta tura rl¡o fall.
åvcngr tntakr deùerr¡lnrd wor tho durrtisn of tÈsr. cvcnt¡

rcÊrr¡cnt¡ tlre rnd Broducte of, thc dynrnte fcrctlon¡ tehlng
placc ¡nd no lnforqrtloc on th3 üctgrl d¡rnralcl lnvolvcd

ern bc gnuged fr* thl¡ vlluG. It t¡ es¡çntl¡l to srr
undcrrtrndlag of thc prsccr¡ of anful Breductlon fron



l$.

patturt and hcnce to ctrr rblllly to lrproul thlr pro€uctlon

thtt ¡nch f¡etor¡ Þr lmma. thr ¡ccor¡d brord obJcctlvr
of thl¡ thctl¡ Ë¡ thEt to obt¡ln tnfor¡nüIoe oa I verlcty
of ftctor¡ ¡ffcctlag ¡nlnl productloa frot grtturt and to
cx¡atnc thc áyruçlcr tnvolvr€,

thc lupertant llnh ln thç Froc3sr by vhlch rnlnl
productton ls obtrlnsd fron ¡rrtsrc l¡ th¡ Intrkc of
herbtgt. Thr nrlsq¡ problcsr @tllaod ¡bovr vllt bc

txrmlacû fa ¡chtton to thl¡ frctor. Intrkc vlll b.
ttuélcd ln rchttoa to hcrbagr ¡nltrÞlllty and e n*cÞ¡r

of othcr frctorr rnd thc dyrrralcr ø1 thc ¡nlullpncterc
reletlonrhtp cxrmlacd. In ethcr '¡rorÉ¡ an attçugpt vltl Dc

mdc to dcl;rnlRr sæc af th¡ uadcrtytng prtnclplG¡
gørcratng anlnl prsáscttoa fron psLurc co$e3atratlog on

thc ùvo seetsfrr harbrgr rvtltrbtltty ¡ad hcebtgr lntrke.

ln rtadylng rueh frcto¡¡ varlour rpFruchc¡ to thc
problm err potslbtc. Flrstly thcy c¡n bc rtÉdlcd In
tern¡ af tlw latcrnl phJrütologleal rrtd/or Fhyrlcrl pct,twr¡o

throrgh uhlch lat¿ho l¡ rG(Flatodo Steoodly, lhrru arc

th¡ qtnrd erp?GÐslon¡ of thtr rcgülatton uhleh l¡ dcplctcd
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la gnrlag brbrvl€r. lmtly, ùlrerc ¡re tht nny ¡ttrl-
Þstr¡ of ÞctÞ plr¡t rad r*tr¡t rblch rrt ln th¡¡relv¡r thc

drùtrelçrs3l of thc hvrl rt vhlch la3¡he lr rrgnletdr cr

aÍ tb. grtt.fñ cf grrr¡l*g Þrtrvlanr'

lblr thr¡lr l¡ coo¿eraed vlSh faccü¡ øf the lrttcç
tvo llt:ra¡tlsrf r Hanyrr lt I hnæt:dgr sf tlrr lntcrnll
rtgstrtlss ef latrkc l¡ rclwrnt to ra asdarrirndlng ¡sd

tÊtcrprütrttae of, tht ptent rtrd anlct frctorr rhich det¡r-
tlnl lcr¡l tf tntalr, r brlcf ruætry rnd relctrst dcflnl-
ttoar sltl br gtvca tn Èhc lttoruturr rcvlcr.
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2.I.0 RËGtJI.ATTOil OF FCTÐ IIITA8E

tht llt:r:rture dGtllng vt[h th¡ rGgulrt,Ion of, food

lntalrc by rntnlrla !u¡ Þ:cn rrvlwcd by Amnd {196t }, Bclch

ead Õrpllag (lçge), ratt Btrrtcr {t96e}. ?hcrc l¡ mch

wldcnca frq ttrt¡c ræltt*r tlìrt thc rGg€t¡tlon ef food

lntatcr by aalarla ls qltlr+rrtcly undcr ncËf¡l coatrol. Thc

rtgloa of thc brûtn throogh *hlch thlr contrsl ls ¡ættt¡tcú

lc thc hypath¡l¡au¡, lhoagh hl:rhct ecntrc¡ Ety ül¡o br

topllcrtcd. Artlftclal ¡tlælatlon of the latcnl rrc¡r
sf th¡ hypottuleru¡n tcrcd ilfecdlag ccntrGûr tnltlat,:¡
fc¡dtng Þelnvlsar rnd øî thr æcdlel rrcrr, tera*d tntlcty

ccntrt¡t FfedÉcGr ra lÊãlþlttse of f,ccËlnE. Fäeb rerrarçÈ

lc 4w corilErntr¡t,¡d os dtùcrñlnlag uh¡t sttrsrl¡tca thccs

rG¡polrùtr udcr aorÐt f¡rdlng eonáltlon¡,

tt lg rçll r:cognlecd tbt tlrare lt r cloçc atsocl-
atlon bctuctn thc rnoqnt of, teú Hhlth an cnlrml uttt cat

a¡d the phyelolo,¡tctl proccracc ¡hlch tt ruttattr - sûlÊ-

tcnarrce, grorrth, r*productlon entt ùlrgur rcplaeemcnt.

lhesc FrÐccssGr tÞBar"ntly dct¿rafsc ths levcl of, lnt¡kr
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ovGr l Ptrlad of tt*r. Htrç?cr th. lt¡Ëll vhlch detcr-
nlnr* fccdlag brhrvlær fra dry te úry tr by ao acræ

urrdcr¡tood ad vrrlsu¡ throrlcc lrvc bcca çut forntd ¡r
te ltc naturr. the¡e thsorlr¡ crn bo clarrtff¡d er

follm¡-

!r Chcno¡tetlc - chf,nger ln the quantfty of úm.

cctrÞslltr(¡) tn tÞc þlosd }rrr r r.gtrlrt,tag cffcct m tRtakr.

è. Rn¡¡cn læd - Èh¡ eepclty of tirc ruæco arrd ùht

rstc ¡t vhlcb th¿ runea led !s rednerd !¡e¡ ¡ rcguletory

cff¡ct on l¡Èeh¡.

!r thcrso¡ürttc - tnlnllr crt ùo tcep nra ¡nd etop

crtlng Èe prcvrnt hpcrt,hrrrll.

g. Llpsl,rttG - rnlnl¡ arleteln ¡ Þ¡lancr bcturca

sncrgy lntrke *nd ü$crgy crpcndltcrc la ordrr to prcvcnt

crccgctvl faÈ dcporlttoa.

ee stttr brhagt - Gllltgat ln thr urtrr ceactntft-
tf oa of, body f lstd¡ h*¡ r rrsulrtory rffcet, oüt lntlhr.

g. Oroph¡rlmgctl - ftttãae of tfu Jau nrtclæ er

rnpply sf ¡rltvr trrr I reguleùory cffcct oa lntahr.
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Al?"hergh tharr lt rG. evldtncc lrr eupport of eo¡t

êf thc¡c thsorlcr therr tppc¡rr to bc Ro GoG theory uhlch

.ppltct to ¡ lI ¡lturt ton¡. Hntrtcnt dæqnd for thr urrlqrc
ph)tgtologlc¡ I prÐcttüct ¡pFrsnt ly dgtcr¡sf nc¡ thc rnlæ l¡ t

wcrrll drlvc for fosd, ht thtr drlv¡ Ir poratbly rcgrul¡t'rd

rt rny roæsnt by onc or ßorc of Lhc fectorr eteteú lbovc.

In othcr vordr rcgulrtlon of lntrkr tppûtrü Lo bc ¡ berlc

ho*csrt¡tlc æçch¡nlsa ¡nd e¡ tuch, I¡ Ënlthcly te be GEll-

trollcd by e rlnglc factor.

å{ost of Èhc Grpcrl¡qtnt¡ ln vhlch ¡ttsnPü¡ lrrvc bocn

m¡dc to clucldetc l,hc :scclnnlr¡a rcgulrt,lng Èha food lntakc

Þy rumlnrntr hav¡ undrrrtrndably bçea conductcd slth ¡t¡ll
fcd rnlrultn althangh ln rcccnt ]rGsrs thc dcvclopnecnt of

faccrl lndlcct ¡r t EGan; of del.crnlntng hcrbagc dtgettlbl-
Itty, h¡c lcd to thl¡ rspccÈ belng rt,udltü tq thc flctd.
Therc ¡rc sny f,eçteru cæEsn to rnlnlr ln pcnr lnd ln thc

f tctd bt¡t, thc valtdtty of epplytag ftndlngr corrcarnlng thc

forser grfirp to tt¡c l¡ttcr lt Ðptn to qucttloil, Shctp ln

t,hc f lctd rr¡ subJcctcd to addttlort¡t ¡ttmrll end ¡ùra*se¡

through bctng crpoaed Ìo thr rlgorrr of thc cllnst¡ lnd by

bctng corTrpGltcd to foragc for t,holr food. In Lhc ttght of,

uhat hr¡ brcn satd prcvf ourly tÌresc fector¡ eould çÕnsldrr-

ably rltcr thc lcvclr rÈ vhlch lntrht ls ragr¡l¡Led.
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2 ¿ .O å,NIHAL F.ACT'}RS AFFECÎ I F(i T ffÂfi8

2.2.t BOrrY CûHDITICIH

Frcqecnt rcfcrcnecü !r. Btda la thr lllcrrture
t,o rntcrlr ùclag tn poor, tycrtg. ot good "bady co¡rdtttoat or
sf lc¡hç. Sach tcrçr lrc rtr3ty dcf tntd ht rrc rpparcntly

¡qrent Èo tenvcy ronc plcturs of ùÌtc rclatlvr ProPsrèlon¡ of

¡hrlcttl tlerur to Þody f lc¡h - rals¡l¡ ln good co¡rdttto'a

havlng a snllæ proportlon of bqnq to body f lcrh thln
rntnl¡ tn poor condltlos-

Ssch cl¡s¡tflcrtlonr m¡L vsry eftcn br aubJcetivr

rnd hrvr thc rdded dlrrdvrqt¡gc of f¡lltng to dlfflrcntl¡ùe
bot¡c¡n thc cmpooratr øf Þody f lc¡h. It docr r¡ot for

uraplr dlffercnÈlrtc b¡tuscn eR rnluol tn geod "¡oáy
condtttont ¡rhlch !¡e¡ r hlgh Fropörtton ef f¡t rnd en

tpprrcatly atntl,er rnlnrl rhlcb inr ReF. su¡cul¡r tl¡sec.
Thcct tolnlr *culd not br pÌ¡fploleglcrlly thc ttrtG¡

th¿ ù¡ra hsrttver f¡ u¡rful for de¡crlpùlvc PurPe¡c3

¡nd tr dcflncd ¡bwc lr gtnürrtly r rcflccttoa of r prælour

ætrltf on¡l rrgtnc r ! hlgh nqtrltloalrl ¡t¡3u¡ brlng

ref lcctcd ln good þçdy csadltto¡ irhlle a pûor nutrltlsn¡l
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rtrtul ls rcfl€€tcd ln poor body condltlsn.

Evldens¡ of lccller¡trd grwth tn rualn¡nßr Epoa

rctllnent¡t,loa f,otlorlng pcrtEdr of ur¡dçr¡wtrttlen l¡ frlrly
*Idcrprcrd r¡rd thc tubJect hs¡ btcn adcquet,:ly rrvtetrrd by

ctltoa sad ü¡beqrrr {1960} ana l¡vreacc and turrcr {lÉl+},
lfrrt thlr rccctcrrt¡d grmth, t:rs:d rconpcnratory grorrthrf

ltn ln partn duc to lncrsl¡od fctd lnt¡hc lË¡ bccs éGeon-

stntrd ln ¡trtl fcd tnlæl¡ by rìutaby (lgh8!, urlng rltr,
r$tachc¡î,cr lad ?lov¡ llfrll s¡tng cettle end o¡bærn end

ilf lcor¡ (1960) ustng chlclscn¡. Hoycver, Fie¡nr erd Cleuso¡¡

( t961+l ualng both sherp and r¡tr dld not dçaoRe Lnùr thtr
lncregrad eppGtlÈt aftcr rcqtlacntetlo¡l. tt la el¡o of
lntere¡t to notc thct ln Qutæbyts Brpcrlaent lncre¡¡cd
rppetttc dtd not Þecæc evldcnt unt,ll efter t? deyt of te-
allncntstlon.

Fæguroa (tç:61 na¡ r:eordcd that sheep tn paor

condltløn ltc ço¡rldcnÞIy f,orl s!¡?a fcú rd llbttex t}nfr

othcrulrr ¡lat lar rhcrp uhteh ÍGr. trüçb f,attsr. Thle tt
rupportcd by Schlnchcl (1960) uho dcaoactrrtcd thlt ct body

eondltten lllprwrd - body co¡rdltton Þclng dctcrmlncd by

rrlght and dcgrtr of fctn¡m - thc appctltc of ths aulø¡I
dcc I ln¡d.
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Although thc phcnæranon ef coúallcnsrtory grovth Ìur
elro bccn ob¡tncd ln gnrlag enlalr (Coep tng Clerh, lfr5t
Doîrld end Åtldra, l9t9), thr rotc tbrÈ l¿cru¡cd eppcttùc

p¡alæ ln thl¡ h¡¡ nst oftcn btrn ctudlcd. Ðotueen (19551

¡tetcd ¿hrt weallng rntnelt f,cd oâ r rectrlctad dlct durlag

vfnter and thrn put qt to parturc, epproechcd thc yslght ef
unrtrtrletcd lol¡r¡t¡ oaly la thosr ¡rlarr yhca t,hc teount a¡¡d

qaallty of ¡rËgc foregr $rr. thc bcrt. lt. Èhar tmpllcd tl'¡rt
th: ¡yrlt¡blltty of fro{ Er r llsttl*g frctor Lo cæpeartory
gruÈh. Arnolé ct ¡1, f t96h), hnc ragqcrÈrd thrt rn lecroees

la rppercat body €ondttten of rhtcp - lt reflcctcd la tlv:-
rclghf, chagtr durlng rprlng r flf rlltad ùo ¡ drcrçar¡ tn
orgnalc Htt.? tntrko. Althægh thl¡ my luvc bcca lo, thr
potrlbtc cff¡ct¡ of, FôrÈurc rv¡l leÞl ltty ¡nd ûf álgættbl llÈy
on latakc urr. not clcrrly dclleerft€ Iñ ttlls .trpcrlænt.

Evldcnec that cGtFGo3rtory gr&rth of tho gtaatag

tnlant It tl¡o trsÐclatcÉ ylth Increasçd f,ood fntake fg,s brca

d¡aoaetråLaú by Âl ldrn ad Scott Yøng t t964 ) . t.te Ing trcæ I
ert,Pot at la ladcr ef Intakc, they sl¡o*çd t¡¡Ët ghap fG8-

trlctcd to r poor qu¡ltty f,rcd durlng tuærr ro tlrt Èhsf
q¡d€ lug: lo¡sc¡ ln vclght }.ud ¡lgntflc¡ntly hlghcr Intakcr
thln ¡Ialtrr shtcp ln vhlch thc rcrtrlcùlon n¡ lcr* EGvGrr,
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uh3n boÈh ysrc ptlù oÊ to rlnl ler fÞttulGt durlng th¡ ¡utuan

ard Ð'lntrle Thtr dlfflrunct rrr3 rtgnlf lcrnt f,or ¡ ptrld

of fl+O ¿¡y¡. thty tl¡o fsnd, contnry to tht ruggletloa

ef, BotEra (1955), tll8t tov peltÞ?G avellaÞtllly dld trot

prc9cet the rc¡trtctcd g¡loltP fræ c¡htbltlng csæPcnslLory

grwth rlthough tt dld Ínflecnce tht Èlnc tahGn for t'hc Þody

vclghtr of thG dlff,crent grouF lo Þccwtc ¡lntltr. thl¡

Êûrgprfiettlsn r**¡ rcbl:Ytd thfough an lncfeacCd ratt of

cetlag.

l¡ï¡G nselrnlta by whlctr Íntrtrc lt rcgulrtcá und¡r

ihesc cendltlon¡ te by no fltlns ctclr. Thcrç tra undaubtcd¡y

8R urg3 to rcpleÈc body fçatfrl.t dtplctcd dnrlag Ferlodt sf

undcrnutrlLls. It teGF logtctl ta ã3tugt thrC tlrc áeellat

tn lat¡kc asloctated vtth tnprætnç body condttton l¡ ¡

nrùe¡¡t cø$tcqueace of tht¡ Pt6fl¡lGltlOn vhcrelnr ea body

rGùGryG3 rre bGtng rcBlctGd, lPPetlts fr!l¡. thl¡ hovcvsr

rny not b. tþ G,aü3 ¡¡f th ¡nt¡tels t6 e vGry fat condltlon'o

Taylcr tt9t9) trr¡ ¡bg¡n t ütry good *rgntlvc rc¡tlon

bctveen r*ctght sf faÈarna| fat tn eet,Èle rnd hcrbrgr lnf,rhc.

tlc Þas ¡ugge¡tcd ùÈra porrlblttty ef lntgrnrl fâù Phf/slcrlly

rsst,rlcllng àhc €-¡pÈctty of tÌrc rus¡cn lnd tlx¡r fcductag

tntaÈc. t{c dlá boÞrerGf s¡ltß3tt ths alttrn¡tlvo GlPllnåttorl

that sq¡*G FhyËlologlcll condltlon aúso6lrtcd vlth dsgrlc of
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f¡tnc¡¡ my b3 rerpon*lble. In othor uord¡ t,hc cffcet
cor¡td Þe p!¡¡lt lologleal rnd aot phytlcrl.

It lr ilur rpfrrcat th¡t ylntcrtf thç nadrrlylng
*teh¡alre uy br, rnlallr ln peor Þ*ly coadlttoq utlt bvc
a grcrter rppsttl. thrn anlnl¡ of, ¡tsllar y¡lght æd gGnoÐ

type le ¡ fat coadttlos, thl¡ frctsr Is of lnportanec la
crpcrlËtntll studlsr rhcrc lntak: l¡ bclng rrscs¡Gd. Sccrtr¡t

antell¡ of rtratlrr mlght rnd gcnot¡rpc sn tr¡vl grcrtty
dlffertst ¡¡tlcty dcærrtdt - dr¡G ts dlffcrçnccr ln g,rwlert
nutrltlo8l ht¡tory - scloctlos of * bffieg,Grio@¡ greup of

eh*ep Þrced sn, I ¡lqglc rælghlng cea br alrlctdlag* Sslçe-

t,tss ¡hould b br¡cd clt,Èwr æ, r søblnstlç¡n of cnlfotr
xclghl and ualf,or* tnt¡kr (r¡ ¡rrer¡cd ln ¡ prcllalnrry
trlrl), or æ tria¿r ta mlgÌtù ovsr r pcrtod ôf tlm¡ç
SIællcrlt¡e ¡n tr.r¡d3 lr¡dtcsüc¡ ctsllrrlÈy ln lnù¡he rhcn all
snln¡l¡ rre of thc c¡qc gcaot¡ryc rnd st¡rtcd et tÈ¡r ¡¡m
lnlttrl rclght.

?,.2.2 HEtfilll^ A(}Ë ArsÐ sIuE

E¡¡nlmttaa of thc llt¡r¡turr prrbll¡hrd l¡
rrlrtloa to tlrc rffretr of buly nlght cn tl¿c volunt¡ry latohr
of f,sarl by thr rur¡tsËBt fãrcrl3 r rtgnlfle¡at rceretty of
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dcrcrlptlon¡ of tàc crpeel¡mntrt ratnls [n trr¡a¡ ef agc,

or Þody esadtttea. thts etrggertr clther s feltura ùo

rccegR!re thc po3slblc effects of thcrc factor¡ or I rllllng-
Êcf¡ to tgnore the¡a. thç thrçc fcctor¡ rgcr rctght lrd body

cendltlo'a rrr yGfy clo¡e ly re låùcd rnd the ¡ffecÈc of uclght

rrd tgr trc not mslly aeprrtcd. AIlo body condltlon I¡
nst ¡r¡lly rercrreú ¡nd æ¡t ncccarartly ùe subJectlvc.

Undcr condltler¡ yhrre fÒcd l¡ aen-llnlt!ng, lncrct¡lng egr

wlll rç¡ult ln Incr:c¡tng bdy sta. untÍl grovt[ cc.¡c¡ trd
c*ccpù for randæ trrlrtlon, {lffertaca! la vrlglrt of rny
oac cht¡ of ¡toeh of, ¡lnt'lar rgn rcf,lcet¡ dlffergncrr Ia

Þsdy condltlat. llrc rffrct¡ en lat¡kr of tnerorlag
rclght tbroogh lacrcl¡r Ia rl*¡ of ralnt my not ncccærrtly

be th. ranc rr lacrc*lng retgbt thrægà ra lncrct¡r ln body

conáltloer tÐ. ctÊlrs,t hrt rsltcntc the plG¡ madr by

Ìlokn¡¡ {t9t9i tl¡rt crp*rlecntrl c*ndltlens lu ttrar ef rgrt
rrlght rnG Þafy csdltloa sf rnlssl¡ br aorl charly
dcf la.*d.

Schoclder ct Ll tl95r) cnatrncd thc lntahe ef Fadult

r¡*!, ycrrtlngr red lenbsr on pasLurcs tt úlffcrcnt rtagcr

of rmtartiy. l{e concludcd th.t lntahe pür unlt of bsdy

uelg¡ht drcrte¡cd vlt,h lRcrtaslng agG of sheep. ?hero
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rpprarcd hcrGvtr to bc no cor¡Bt¡tçat rclrtloathlp rlth totrl
Intahl. Thc authort nakc nc rcfcrcnco to body coRdltlq or

Þrsylæ¡ nsùrttteart hlrtory of trrc rnlmlt. thclr drt¡
cuffer¡ llso fron c¡trrac vrrlabl ll¿tr, Stçnl ler crl tlclrnr
c¡n bl lcveltcd ¡t t* drtr of turrlgü3 rnd Ru¡h (1919) rrho

fesâd ¡!o Gêrill¡tcnt tre*d of lnteke Ytth unlt body ve lght

for fccdcr Ë.lvc¡, ]r;arllagr aaá tvo-l¡t!Ë oldc, ranglng In

wr$ght frq rtt-tGOO pændr. Ëuclrs¡î and tlcs$¡n (t#t*l
raprt ç gt¡rtcr lnt,rhc pcr untt of bdy rclght fot 9-19

vreh old calvc¡ tlraa f,or ytrrltog hctfcr¡ - rNo deta eR tet¿l
lnt¡ftc n¡ prcrcnted' Tbcy ¡ttrlÞEted tht¡ dlffcencr ùs

tb t¡¡tfrrr brlng tln bctù¡r cs¡dltlear th¡a thc cltvr¡. ln

sthcr vorË¡ thry t,hought bedy coadltlea n¡ tla worldlag

freto¡*

Lla¡rr rtlrÈIoneblp brtrrcrn Iatrhe and bsdy rclght
luvc b*cn reportcd for bref stecr¡ by F$rtlft llgl (t$ll
ard Frrrrlill¡ rt,lI f tSll tnd for flrrtn€ thcep by ilç¡ton

(¡EÐç1, vlrllc Rr¡mend f Id.+8) rtportg t,htt lntehc ìúe¡ clorcly
l¡sÕGlrt;a rlth þoety ¡lrc.

Ns ftra conclu¡loq¡ eln bt {rrva froa tht¡ brl¡f
rsrla but thrrs rpp¡trt ts b* r ruçgt*tlen Èhcù rhctr
tncrmrr ln body v¡lghL t¡ rehlsncd throngh fncrsatc la rgc
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eBú 3lt3 ec opPos€'tt to lncrealc ln body condltloar tottrl

lotahc rrtll incrçarç lxrt lnt¡kc ptr aalt of body vclght

vt I I dccllecr

It lr ftegucntly naceattf,y to ¡rPær¡r tlll lnùrh¡r of

dtffercnt rnlml¡ oû r cæltsa ùody r¡:lght Þl¡l¡ ¡nd lb¡
quertlsn tÞca lrl¡c¡ tr t,o hw bc¡ß tÞIc ¡hæld b* dsa..

crelptca c$,t¡ (lgóûl rnrt¡rrcd ¡æt drt¡ el thü tBtrls €f

rhrcp of vrrytng rlsr¡, jd hy. ltrry fæad ùhrt th¡ cffscl

sf rf ¿r vrr ao¡t sff¡ctlvrly rcücccd uhcn lntrkc nr

cxpr:æod 8i r aalt sf arctebellc ¡tsr (UO'?t) ¡¿ opporcC to

gravttatloml utlÈht, af ptr unlt of grlrrttltlonrl ¡¡¡Igltt.

thlc crptcrrlea of tntrhe ¡t I f,unstlsr¡ of netrþoltc

rt¡r fr frrqnratly f,æad l¡ thc lttlr¡tufc Êr*A lÈe derlvr-

ßtco t¡ oftca t3t'rtbfltld to Brody (f9¡+51. i{outv3rr ln

vtry sf thc pprrkd ¡fftet of ph)r¡lolo¡teel steËn¡ oú¡ lntrkr
It r:cæ psst uatlt:Iy thrù r¡y sÊt .rp€&Gnt uor¡ld ¡pply to

rll cltuattoqr. Brody rùrerrcd thll potat but Þ13 oÞ¡crvt-

ttEa la gtncratty cr¡*rloolcd' Al¡o thc eppllcetloa of t¡itl¡

rctaùlon¡hlp tê ! ggrlag eavlroqacnù Uft¡rc frc36r! othcr

tÈrn nuùrlcnÈ dcnlad ny dctcrslnc tnt¡k¡ ls rtthtf tua¡rcct'

the good rglrtton¡hlp obtatRGd by Crlnpton ,GLtt t1960) Bl
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prob.bly æsoctrteá rlth thr ¡crll pby¡lolegtæl rrBgl
of ratr¡l¡ fe yhlch hÙ¡ ?r3ult¡ rpplttd - yol¡!Ùg rhlrp rla

nornrI fls¡hr.

Erprcrrlng Inl¡kr c¡r I pcr unlt body relght Þarl¡

rlll rlro lnclad¡ rær of the crrort dc¡erlÞd rbsvc rr¡Ë

i4attrsr (tÐ9) tlrlat¡ rueh l ructhod qrGrcÊrrccù¡ for dlffcr-
&ncer lE body uclghf.

It uu¡t Þr eonclsdcd th¡t Lh¡rt rPpt rû to br ao

ertlgfactory æcthoü of corcetlng trrt¡kc for dlffcrencsl la

boüy rtlght of enlml* vhtch aro ph¡tulologlcrlly varLly

dlfferenù rnd ths ¡rs of crlrtlng ncthod¡ udar ¡sch sltuatton¡

can tcad only to Èhr drrvtng of vrong Gortçlrrtlootr Ë'rror¡

hôTfsvGf arc apparcntly rcduccd vhcn thG fiagJ le phyrlotoglcrl

coadltton¡ arr not too grclt.

2 å,.I PREGXAilCT

Bl¡ltrr llff|} rtttcs thrÈ h m¡or nuùrtÈls¡rsl

c¡e¡t of, lcr rrpreûucùlv: Fcriornrace, la tt¡ '*tdert ccallr

t¡ lhr rupply of lsr¡ufftelcnt feqd €ncrgf Èe thc pregnaat

tnlnlt. Tlrlr t$ tuFportrd b¡r ulll¡er {lS+8} uho ebùetacü

ctgnlflernt rc¡pes¡t¡ ta ùhc btrth *rtght of lrnbl fo
lacru¡€ fccdlag of thc tvc üurtng lrtc pr3glÐncfo Thc¡c
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rcport¡ seGF ¡otncyh¡t contrldlctory üo I latcr onl of

Bla¡rtrr (lSe) tn vhtch he ¡ho¡lcd thaù tho agtls¡atcd dally

ratc of prot:la and f,rÈ ¡ynthcrl¡ tn lhc utcrua, lnd Pro¿GItr

rynthc*tr ln thc uddcr of ¡ pregnenÈ cor ¡È tsta *e only

7.5t 2.0 arÉ tæ h cet/rg ag'75 rctpGctlvcly. such e ¡ætll

r€qulrcmcnt, Eckler tt9t6l elrlæln c¡n Þa uet f,rom 'c n¡ln-

tcnracc rttlon. A pottlblt cxPlan¡tlon fçr tl¡ts epprcnß

dt¡cord I¡ thtt, ihe uùlll¡etloa of, nutrlcnt¡ for foctel

grovÈh rnú erlnttnenso l¡ srtrcracty lw {Rofd 1965}.' lf

thtr l¡ ¡o thcn prcgfirf¡€y could Þc c¡Fcctcd to InerG.rC th¡

nnfmtlt dGqrtrd f,or netr[çnt¡.

Houwcrn lhetc tr v:ry ltttlc cxpcrlmcn[cl svldencl on

Èht cffcct of Ffügfùrncy ên tlit volsnfrry latakc of ths ruptR-

¡at. Rctd and T{tnhE 1196¿} rtËdlsc the lnt¡ha¡ of læ
dlgclttblr herbagc fcd ad llbltus to thrta clrclGs of evc¡

aracly, (r) fieñ-p?Ggn¡nt GY.a| {Þ} Grtt ùc¡rtng ¡lnglc lraþr

rnd (cl eyG! Þsrrlrtg trln¡. Ëxåaln¡tlon of thc dett al¡ousd

thtt fræ Èhe flftfcth dry of glignen€y {*hlela m¡ vhsn lhc

¡d ltÞtÈnP fccdlng Ucgra) çrG¡ bærlng ¡lnãlc l¡nba coa*uaçd

faoro fccd tlùrn Þoth dfy c*Cr rnd ùyln-bçarlng cucr. In

othcr yofd¡ thcre app*arcd tq be ¡n tncroa¡e ttsocteted wtLb

rlnglc lrarþ Frcgfieaçy uhtch i*At not ¡hou6 by crar b:rrlag

Èvlnr. Durlng tha ta¡t ftfty dty3 of progn¡ÊGy thc lnt¡he
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of tvln-bstrlng æcr fcll atnrplyo A sl$ltar dccllnc ¡ra¡

¡l¡o rcpor¿Gd by üerCon end Trlbr (195tÌ but rlhrcn ard

Ingletoa llÇ16r) dld neù oÞæ¡vr thl¡.

Tl¡egç rrporls arc sÈryIou¡ly Loo llmttcd for rny

eonËlagfon¡ tç Þc dr¡rrr rnd Lhtre lr obrvlæs nrcd for aorr

vofh ln thl¡ laportrnt fleld.

Ðltxter (195?l ie¡ lntcrprrted thc f,all ln lntah:
durlag l¡tt FfGgtnårlcy 13 cvldcnec t'rrat fi¡eea laad htü a

rcgulatory cffect oR lntEkc - thr grevld uÈeru¡ occupylag

sorrelderrÞlc 3prcc ln thc rbdoælnrl cevlty rcrtrlctr th.
volrsa sf tbc allacntrry trtst" thcreby caealag c rcdr¡cùlsa

la fsod lntaklo Reld tad lllnlc (tg62) iroucvcr, tnvr pro-

due¡d áatr rhlsh rhered thrt GyGn ln ce¡cr rh¡rc totat
vclgÈrt of tvÍn¡ n¡ rqqrt to urlght sf r rlnsll lrnb thcrc

nr ¡tIlt r dccllnç [n Intrh¡ tn iha tutsr-Þtrrlng rrü3¡

Intrhc dtellncd 6ûrly ln thc la¡t tre dayr Þcforr prÈurltloa
ln thc cå¡c of æc¡ bcarlag rtnglc lenb¡" thls üug;erttd

th¡t rc¡Èrtctlon o.f gn¡t yalucc ¡c¡ net Èhc f¡cter rc¡trlet-
lng latlhr,

ln thc cxpcrlø*ntr ef both Rcld end Hfnhr (t9ée¡

arrd Gordon raé Trtb: (l95ll tt¿c GUGs uGrG rcfcrrsd to rs
Þetag la r f¡t coadltlon and thc fsrftcr r'¡Èhorl htvc
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rsggcit.d thst thc rcdüctd lnùahr I¡ rttrltnqtrþlc to
physlotoglcrl cae¡rt brought ¡beut by e cæbtarùlon of flt-
nÊtt, netaÞollc changcr of, lrLc prcgnraey rnd thc Pr€scncc

of, norc thån oae focùul.

Therc [g ohrlouely no un¡nlalty ln thc rcåGonc

offered for thf o roduced tntalæ ln latc ¡lrcgnûncy lnd

clnrlftetÌ.lon Eü¡t anlù furthsr cxpcrlæqt¡t,tsrt.

e "2.b ¡.åCÎAT rel

Th¡ dee¡nd¡ of lact¡ßfoa orc çnch Erartar

th¡n thc dcrænd¡ of prGgntncy. A eov produclng tG-l]
kllograas of nellh daf ly secrctco ?-$O0-ll0tn t al/aay. thts
Gnctgy dctrand of lectet,lcr æ¡È bc n¡t frç rlthrr

ta) f ncrearcü lnt¡Ìtt tb) utùrc cfflclcnt u¡e of thr faod

GrtGn or tc) ruoblltsattoa of, þody rGtcrt'Gt or tlt!u.. thc

tast altarn¡tlvl lr of eotrrc: ltmltad. Csoh Ë3 a.t (l96tl

havc rcportod tlut lact¡tlttg crr*r eongtr¡nld on årt avcrag3

2éE atorc foragr pcr day dtrrlng tho t,hltd - flfth taonths of

lactstlon thtn dry cues on slnllar petturc' Etllottand

flok&rnr (t96t) snd Elftoüt, Fehhcsa ¡nd Franch (1961) havr

rtporÈcd lncrcr¡e¡ of l?.8 ¡nd tr.l.'; rerptcttvely ln thc

tntrhe of hctrùlng cour or¡?r dry corrr ln c¡rl¡r prcgrtency
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eÊ v3ld gn¡ttÂg ln Rhodc¡lr. Þfush h¡gcr lr¡croarll
I+7ð0# hrv¡ hcn rcÞort¡d Þy Þårtto* t t962 , tg6rl nrlae dry
rnd trrctaùl*g tyln crtttc mnd f.d frcrh hcrbrge, ht rlloyd
tcc.3i to ber¡é fddockr, Incrcr¡Gt h¡yc el¡e brcn ropørt:d

by $4rct-ucky (f959).

1þr a¡tcnt st the lncrc¡rc ny deprad qr vhcther thr
enlmal tc rcrrlng tvfn¡ otr rlnglrtoar. htl prcrenfcd by

Lnvlc¡ (tÉ2ì ¡hor¡s tÌilù vhcrcrr €rçs bærlng rlnglr leæÞs

had ¡n tntrke 6O-t5OÉ grcr!.r tl*ra dry rrcr, ruc¡ rtth tvlnr
h¡é u lncre¡¡¡ of lgg-¡00{. th¡ crtcni ef, thcr¡ lacrt¡¡c¡
act.ually varlod vlùtr tÞc mot¡turü conttnù ef thc htrlrgc
f+d.

StaE* ef lactatton vlll rl¡o laflecnçr lntakr.
Þ{nttso (l$t) fsune th¡t È}pre ns nol, r rcry clo¡c rthtloñ-
ohtp betrern nllh ylcld end lntrkc thræghæt e ¡6 uerk

perlod fell*tlng crlvlag. Htlh prodectlon rÈsrted ¡t htgh

yalut¡ follwlng crlvleg rnd rcached r pcrh lo Lh¡ rl¡th
rceh vlrtlc groü¡ .riorgy lntahr ¡trrÈrd rt ls vrlucr

{tnasffletcat Èo cqurtr rlth ¡atrgy otrtpaù ta *llh producùton

lnd for platrr¡ancr) cnd rc¡eh¡¡l r *ula*¡n ta thr f lftcenth
yeck. À ¡tul lar phonoaenosr Ìn¡ elao rcportcd by #ellrec
(t956). lÈ rould appaar Èhrt durlng ths carly rt¡g¡a of,
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l¡ct¡tlon iht rnlrÐl rtllc¡ utaly on f t¡ bdy rcs€rv.r to
cupply t,ho cncrgy for ntlh produclloa. Thc pÊ¡k ln f nÈehc

legglng ÞchllË !?ú pcrh ln allh productloa rmy the b.
ar¡ocl¿tcd ulth r rcplctlon of body tls¡uc¡ orlcs uttk
productf on ct¡rtr t,s decllar {}httoü tçót}.

thr rffcetr of strge of, tscùrtlorl stræld not hflrTcr
bc coofr¡¡cd vlth thrt of lcrcl of productlqn. dhcrr

c*parl¡ons lrrvc bctn rnde Èctirtca e€rr¡ ryGr ¡lnllar port,eár

rrd rtrglr of lectltloo, el lh producttoÉ hrt bcr¡ ¡hwa to
Þ* htghty comtlrtrd to foed tatrhc tGor 4.¡¡[, lfr6l
trlltcr, Zfr6l F{cGettægh, 1fi5¡ Elertrr, fg98¡ Brundtgt¡

1960 ) .

f thc lncrcr¡cd rpBrtttc rhøsn by lectrtlng rnlnlc tg

undoubtcdly r rsrFr¡rÊ to an l,r¡crcr¡ed .âGrgy dcod. It
lr of lntcf€rt bffGvG" t,o dotrrnfnc hcu thc try to dry rrgË-
l¡ttoa s,f tnttkc l¡ ¡ffccted. If the milcn toed Èhoory Ir
accoptcd thea thtrc mr¡t bc a mrhcd lnerc¡sç elther ln thc

¡l¡; of thç ruarî faltælnç parturlülon, rrlatfvc to ùfurt of
the dry enlaal, ef clr lncraa¡cd ratt of flw of úl¡srta f,ræ

ùhs ruwn. lbc peartbtllty of ctther of thc¡o occurrlng
eL al

clanot be ovGfloohrd. Flutton^n96h) studlcd thc rehtlonahlp
brtucsa rnnra ftlt, retr of Fssrgs of dlgrrtr, harbrgc
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dlgrlttbttlÈy ¡rÉ hcrbtgc let¡he ln hctrtlng coul.
HlrÞlgc laèakr ur¡ algntflctntly ead porlLlvrly rrl¡t¡ú tE

lbe dry eaitcr cqntoat of thr rucrû ¡nd nrgst,lvrlf rclrtod
to dlgcrttbt tlty. tht llnnrlÈy of thc r:lrtlonrhlp
obtalnoú bctvrra latrkt and rucca dry ærtt:r coatcnt tcd

lkttan to cos¡eludr ttnt rwr flctorr othrr tlrq thosr lupttrd
tn thr rtrnra l*{ tÞrory na ragÐlrtlag lntrlc. Thlr hod-

Gvtr ¡hsrld hve Þera obvtsr¡ froø ùhc *cgntlve rchttoarhlp
brt¡r¡n Intekc rBú dlgæSlbtllty. Atthægh htr Goaclurlæ

sry Þt comsct thr upertucnt q¡llgc r¡ndcrlÈradably cuff,crr

bcçru¡e cffcct¡ lm coaførndrd rlth rtrgr of treÈ¡tlêû - I
polat vhlch iþttÐ rdaft,¡. Fsrther rerk tr yarrrntcd to
cl¡rlty Èhrrr polnt¡.

thcrc lr tro dstrbt tÌ¡rt thr dc*acdr of t¡cÈatlca rrl
rrflcctcú ln ra lacr¡a¡cd lstahc rhrn frsú l* Frrscntd
t¿ llbltua, Hou Èh¡c. rGlet.lsa¡ src tnf lrcnecd undsr

grcrlng ¡ttqctlsâc ybcæ Fr¡turr nnlllbtllty ny br llatttag
hrr not blrn stgdlcú.

2 4,.5 BnEËn

Ycry fcv ¡tudle¡ h¡vr bren underLek¡n to

¡rerrùrln lf rny tnhcreat dlffcrenccr axlrt Þrtvean þrccd¡
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or rtr¡la¡ of ch¡rp or eattll la rerpcct to thelr voluntrry

food tqùtkl. Any ¡uch ¡tsdlc¡ ¡hæId nçcatt¡rlly takç

laÈe ¡ccæqt dlffcreacn ln lgt, tlrt cr Ph]ttlotoglanl

srurdltlet,

Horrockr rad Phf ttüp¡ ll96t' ln cæptrlng tlrr lnt¡hca

of ¡horthsra ttrf, taú tsorrn ¡rÞn ¡tccr¡ f,rd €ü¡ Pâor $tellty
þyr fqraá no dlf,fcrener¡ ln lat¡ke utrta lntrhr rac rxprctacd

ofl l ¡ntù urtght b¡¡t¡. Ore¡nhlgh t*rd Renclr (t96e) fsend

no dlffcrcnc. ln ùht lntrln of f rlcrlln rnÉ Altf¡htrl cffi
rtrlp rd Erro-gntdr vlæa letrhr nr rxprcrrc€ pcr trnlü

of Þody reÍglrl o¡ of eot¡Þollc rltl.

Høcrcr ElllottanË Fothcn* (l96tl r¡d gttlotêrFolhtn

¡nd Fr¿nch ( t9ól I fwad thrt both dry rnd lrctrtlag Fhthotr

ccnrc btd r htgãcr lnt¡kt pcr snlt of a*rt¡boltc slrr flln ths

mrch lorgcr Afrlhrndcn. Thl¡ dtf,ferresc th¡ ¡uthsr¡ et,ttl-

bqttd ts tho r,btltty øf the rrnallar f'latheni¡ tùccr¡ tû tclcct
hrrÞag¡ of hlghcr dtgcrtlbl llty. d?pthcr thts f ¡ ¡ trsc

grnct,Ie dtffcrcace qr ln toac $ry müoclatcd rlth tlffcrcnccr
lo rúrpttÈtori of thc enfunlE lg aat knryrt.. ds¡ßea (fp¡g¡

ruportcd ètlgt ttrong-veol H*rlno wcthtr¡ esn¡BüGd tn gn

av.rlgt, tJts narc focd thn f lnç-voot chccp Þtrt thlü
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dlff¡rencG nr lrrgrly eceounÈtd f,er by dlffærncc¡ la
body rclghÈ.

lè ts po3slblg tllt propGr lntcrprctetloa of t,hc

roauttg of soqo of tlrc cxpcrlnents dgscrtþcd rbwr cot¡td

b4 fapeded by dlffcrcncc¡ ln Èhc egcfv.tght rclet!onehlpr

bctrrccn brccd¡. Sseh dlffortncct corld rurk trut gcnetf c

dlffcrcaccr ln lntakc. Hsrsver furthcr arpcrlraents arc

rcqutrcd bcfore ¡ny corr€lus[ons cln bc drarn ur thle

anÞJeet.

2¿,.6

HeCE t lough I løg) !¡et rtfcrred to tþ
trrdtvtdutltty of rnlnrlr ar ra tgPorìrnt frctor tof lucnclng

thclr lntrhr. Hc quotcr FLclueky (t95tl er lurlng obÈal*cd

an ¡vtr¡gr sorf,ftclcaÈ cf rnrlrtlsa of 2l# la thc lntrh¡ of

frc¡ gnrtag csu¡. Âlth€Bgh rnlærl tndlvt4ü¡ltÈy eæId

poretÞly rccoent fer thtr n¡rtrtleû, lt lr Ùy ao acsa¡ clc¡s

fræ ra 3r¡G[nettea of thc f.ÞÕf,t oa tbl¡ c¡pcrlgnù that'

thlr lg re. F*eelurlry r¿r¡ dnllag ulùh I TrctcrogGncss¡

gro{rp of eær - lret¡tlag, dcy, end corË undæ rnrylag

gnzlng cor¡ülÈloa¡. tht¡ vould allurtlly rroult la cør
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of varylng plryrlotoglcal esndltloa rnd lÈ l¡ posstÞIc th¡t
thlt ftetor æy tnvc beor ov.rlookcú.

Coafftctcatr of r¡arlrtlca of üge ln th¡ tnt¡kt ef

shcep trd ?.5f, for c¡ttlc hvr bc¡a rsportcd þy Blaxtsr,

trt$mri and -dthon {1961} and Þla¡tar errt sllson (1962).

Thc lltter aulhor¡ attrlDuücü thr errhGd dlff¡tc¡cr betrrta

thc yarlstlon tn ¡trcr¡ er¡d la rhtrp to fhc greatrr hettro-
gcarlty of thr rhæp utcd, ùelag of thruc þr¡¡dr frm
vrryleg !ærs.r, uhllr tho rtle¡r y.r. f,ræ sô¡ fern Frd.
It uæld ldt¡d br rurBrtrlag tf Iscr csrff,lctcatr of

vrrlrtton rer. ebtrlmd endtr thc¡r csc¡dlllon¡. âraold

(t$hu ) h¡ ¡hm th¡t tlrr¡ I¡ consldcnbly lrrgn varlrtlonr
la tho dlct ¡ctcttrú by ¡ f,loct of rbccp fr;dlng oa thc ¡.El
pertErç. Èfs dcrcrf ptten ôf ths f loch nt glvta, Hw thl¡
Ir rrfl¡ctrd tc thclr lntahc l¡ not knora.

Atthough thr posslbtllty of the lndlvldualtty of

aolnat¡ affrct lng lat¡hc cranot bc 
"Frphatleally 

dcatcd,

th¡rc appGrrr to bc very tttttc convlnclng cvfdççcc for lÈ*

lrlttlnse. It sorlú not Þ. cnrprf alng tf no¡t of tbl¡
lndtvldsrltty cculC Þc crplrln*d la lcrç¡ øt physløIogIclt

eondtÈIqn. the r¡fcrcncc of Holmcg (1959) to tnfaal
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trdtvtdu¡tlty at tn trxpcrtwonLcrr¡ sc.PGgfltt my h fully

Jurtlflcd.

?rlbr (1959) trer dcnou¡ùrrtcd vllt Ìtc t¡ræ roclrl
frcl¡Itr¿ton ln rhæg. Hc obrcrud t'hc graalng bchrvtq¡r

of tvo groüps of rhæp, oot grG{P of rhleh tt rupPlsæcntcd.

Uhcn tho ùre gr*po vrrc put ln ¡ltl lar Èüt :rp*rtc prddochr

thc Ensrgplæcattd grû4NF npcnt r longcr ttæ¡ {frllng" Hw-

eyGr uhcn bolh groÊ¡Bú ítro nt tn tlæ ttm{l prddoch thc

seFplcãcntcd grqrp lacrcrrld lùs grertng Èlnc Èo th¡ù of

gha ur¡supplcraentod. If unÉtr thosc condltton¡ lncrctted

gmrtng tls¡ ûr,G¡n¡ Incre¡¡cd tatrkc, then a¡rcl¡l frctl¡tlt¡sil
F¡ay bc r factor rffcct,tng lnt¡kc' l{øtnrer lncrtrscd grarlag

tlnc cq¡ld bc rtsoctat¡d rrlÈh r rcdcctlst ln lntrkc - ds¡ Èo

Ê rçdscGd rlrl,c sf tnÈrh¡. Holdçr ( 19ó¿ ) f n lrrnlnlng Þeth

tntrk; ed graztng ùlsc ef ruPPlrrtcntcd ¡nd un¡¡pplenentt{

ahcrp rbcn þotÞ yGrc rsn tegrùÌcr obtrlrrcd YGry vrrlablt
rc¡sltr bqt ùÈs scn.rrl trcr¡d Lr*t far both lat¡kt and

grallng tløs ef È!n un¡upplrmentrd gr€$P tç bt rrductd.

2 .t.O

thr ¡f,fcct of cllmt: on üttc lalake sf rælml¡ as
bc e*rtne{ la tcrçr of thr eff,cct¡ of tcuparlLurc, hunldltt¡t
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ylnd, rtlnf,rll or ndlrttsa.f Thr¡e ptnactcrr hs¡gvrr

ern b¡ lntcrprctod onty Ia tæc¡ of tbrlr cffsct¡ oû thr
hGrt h¡rdra of, thr enlml (Plâd1eyl958!. thr rG.ctIon of
gn:lng rnlnatl to rdvtrr¡ rr¡thcr condlt tenr l¡ ¡ccn tn
th¡lr rcluctlncl to gnsc dorlag retoy perld¡ acco*panlc{

Þy blgh utrdr, tnd by thclr grallnE at ntght ln prcf¡ren¡Et

Èo dry uàca {ry t,emper¡turct .re htgh (trrhta, tgth¡ Fayae,

Lalng, R¡lvob¡ tgtl),

thc dlfflcr¡ltfc¡ tn etudylag th¡ ¡ffcct¡ of cllnat¡
on tht f¡cd lnt¡hr of thr gnrlng ar¡lç¡l erc ohrlour aad

scsÈ ¡tudtcr of thc cffcct of cllnatc lese bccn donr lndoort,

uadcr sontrol lcd ctlæ¡ttc condttloos. *lorsLcl I end Brody

(l95tl tuvr rhæa tÞst rr Lenpreterc lncrca¡cd fræ frcr¡lcg,
lntrhs drerce¡rd gradurlly eatll r crttlcal Ècmpcnturt ra¡
rc¡cl¡*tl nhln t,hc r¡lçrl¡ rrrt åarþle 3ø atatals thrlr Þody

tcæprroturr cen¡trqt. taLrtsr thrn frtl rxtrls¡ly rapldly.
th¡¡c ¡uÈÞort ¡lso shwed tÞ¡t tÞc crlttcrl tcapsrttst¡
verlcd for €lffrrrnt brccd¡ ef Gout.

Th¡ rrLr.at cf th¿ dterrt¡¡ la laùrke r! ùh tncræ*¡
la teupcnter¡ rl I I doprsd oa the t]rp. ef f,ooü Þrlag fcú

rsrü th* rntlrbtlfty ef mtrr, Þ.lng grretæ vÞrn trrÈrr l¡
rrtÈrlctrd rd yìgn rsugþ¡#r lr f¡{ aa cæprr*É to
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concrntr¡tæ (Ittncr ct, ll,. l95ht $eeÐsa¡ld ra¿ B.tt, l9ãE'l

Bt¡nc¡ g!-å1, t965). Incr:arlng thc rclatlvc lnnldtty
et htgh tcaplret¡rraa rlro hr¡ r dcpreeslng effcct orl tntaB¡

{Jotrrraon .g-Lå[, l$t}. At hlgh rnvlronnceLal la¡percturcl
facrc¡¡lng thr rtr flov pratng cattlç vlll lacrcr¡r hcat

lor¡ ¡*d conrGguGntty føod conatrnrpÈlon tncrearet (nroay

g!-rlr r95& ¡ lütncr $_gl, l9É?).

lù lss bcrn +uggettcd ùlut thc rcductlea ln foed

conaaaptloa uhoa eattlc rro arposcd Èo hlgh lcapcntsrlr æy

Þr e¡¡ecleted utth r rrduccd rutc of pôssâgü ef dlgc¡tr
thrargh ùhc rurra (Haynrn É.14, t9621 ¡ut thær tt ao

crperfncctrl coflf lrs¿t,los of thle throry. thr gcncnl
sff*ct of, cllmtr on lnÈ¡kc hwcycr lcnd* süppert to th:
Èhcrsne¡Èrtlc theory çorr*rnlog lntaka rcgTrlatlqa.

llrc rhacpct root lc rn çrtronçly god lnsslaÈor,

rcduclng hat lEss fræ thc body *hen envlroqeantal tcrapera-

tere¡ tre lw fBlcrücr g!-gl* lfrgl ang rcduetng h€sü:?ttÊ

by Èhr rnle¡I vhcn trarpcrrturaa rre trlgh {Þbcf¡rlrnr g}-g!"
f956). Ît¿ç eoason prrctts. of peltllng shsrñ rh:cp ln
¡hrltercd peddocltr lE rcknsvtcdBenont of lhe tæpErtaacc

of fhe¡r frcterto
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thcrr f¡ râaË cyldracr that ln cold erwlrorræntt

thc tntrhr of rhcep lncr:*¡ar ¡ft3r ahcerlag (årnold $-Èlt
196l+¡ sodalcln-Îo'un¡¡surlc, t#r, t96h¡'dhcclcr gþ-!.1,

196'). Thf t l¡ rpprrcntly ra rttrtpt ùo Goaaptn¡!ùr f,or

thc lncrrercd h¡aè lo¡t follorleg rcñqvrl of its rsol.
Thts fncre¡trd lnteht rns l8X ta th. c¡pGrleesat sf dþctcr
qlg¡ * Ar root rcgrort ths tntalre lû Fragrct3 lvc ly rcduccd

rnd ln thr crgcrtncot of Arneld g!.ål (196h) tr¡tc falt ta

lnt¡ks ur¡ rpFarCnÈ one æonth afttr chc¡rlng.

A gtraportr)r frlt Ia Intrkc lnacdlsÈcly follølng
ahcarlag Ì¡¡r Þçrn rrportcd by Alldtn fuapsbtt¡h¡d drt¡)¡
uhtclcr -rt e!, (t96t), rad dôdsleh¡-lomaacrth, (19órì,

hfhccler rt el lrave ruggcuÈod ¿hat thtr cqrld Þc duc to.

thr tn¡bt ttty ef ttrr ttctwrtquç u¡td In r¡se¡elng lnt¡kt t's

recorü t*Etdt¡Èc clreagcr ln lntrh¡. dhllst thl¡ cen br

.eccptd tt I p+s!¡blltty uttdcr th¡ cordltloa¡ of th¡
cxprrlaent lÈ dc+¡ no! cxpleln tt¡o ¡lnllqr f lndlegl of,

otttcr rsrkcr¡ th3rG thc ulæl¡ y¡r¡ frd ms¡surcd *æq¡atl

çf foo{ la p*ns. Tht¡ fcll rra¡ abrçnt rhcn trvlroancntrl

trapcratur.r ytr3 ln¿¡cqecd (dodt¡65-fffit¡ccYch, f96l+)

and thtÊ l;d thc ¡uttror to ¡uggcst thaÈ thc f¡ll In lntlkc
üy bG Nsloclatrd utßh thc ¡uddcn cqld ¡fts¡s ln a cold

cr¡vlrermc*t lrvleg e Ècæportry rcatrlctten on rppoÈltc"



11.

?.1*.O PASTIJRE iIACI$RS AFFEClIffi I-å¡TA¡G,

e+.t HERAâúiE T}T6851 TÊI LIÎY

Âs tqpltcatloa of thc rËElGtr loed thçqry t¡
t,hrt tay ftcÈor or frcÈor¡ vl¡Ich crn cltrot ln fnerealc la
tbc ¡Fccd vlth yhlch the ruæcn contçnts arc rtduccd after
t iqürl utll lncre¡¡t lntahe r 

^ây 
such feetorr cta rst

through rlthcr, te) lncrc¡r¡lng thc totrl aleqrnt of foaá

brokçn éryn by alcro-orgnalrnr ln thc runcn e¡rd ruÞtrquently

¡b¡oaþcd , r,aûlat (bl lncra¿lt*g t hr rrÈç of F¡r¡gc cf

Clgtste thrægh thc gut. llre fsrcer altcr¡r¡ttye ls ln

Itrrlf r BGrlurG of dlgccttbf llty rad h!?rea tt tr not rur*
prlrtng tt¡rt Bhrtcr (tgf0-l) stìoqlû ¡tlÈr t* , , thG r¡¡q¡nt

of fcrd ,trlca, aq¡arcd la tcr¡e¡ of dry mtÈGr, tacrclttr
rtth lqcmrtlag cencraÈrttlo¡l of tà* rattoa tnst lacrgyfhg

dry nrttcrlt. Coo*tderrÞtc cvldcacr Jurtlfyfng thle ¡tttl-
n¡nt lr aecuælet,lag. EltrLrr ct rt {l$f }, frdtng rhctp

¡ yrrlcÈy of drtoú rarrglngcr, rho¡cd thoù tatrhr lncrcarcé

vlùh lncrc¡rlng dtgl¡tlblllty ovcr Èhc rrng. þOg-80#.

Hovtver rt htgh dlgrstf bf lttts¡ {rrouú &{} thcrc rf,!
laÍG tuggerllon of, tn åttcrrtlen ln ihc rclrtlo*rrhtp.
Increa¡r ln latchr vlth lnere¡¡c ln df çcattb¡llty ltrr else been

¡hæn for drlrd ræghegcr by Lloyd rt rl (1961), Srphr tl ¡l
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(t961), ßl¡¡tcr rnd utl¡etr (t9úal¡ for ¡tlrse by teCullough

(196¿ll for ¡ctt¡ge Þy Coamd ct ¡l (lSA)¡ ¡rd for parÈurc

by Brrnnæ¡¡Lt! (¡gÞhl, Elltot ct rl. (t$t) rru Arrreld ct rtr
{ 196l+}.

Tha¡r orpertæents csrar r rldc vartety of fcedrtsffe
ht, slth thr txcgptlea sf Êlrxtcr trrd hil¡ eE-ryorhcm, ená

Arnold ¡t rl h¡vr roæthlag ln ccapsn ln thrl ycry rarcly

-
doc¡ tt¡r eppcr ltctl, of, dtgætlÞttlty crc;ed Tæ. Evldcqct

lr ntx ¡cceËlatlng tÈrÈ rt htgh d!ge¡tlbl¡tttrr tlil rsltÈlon-
rhlp brtvrcn lrrùrhr rrid dlgcrtlÞtllty Èblt t¡ rpprrcat btlou

70É cl gætlÞl ltty. clnngæ reú my sìrGa br rcvcrr¡d.. lbt¡
l¡ rhryn ln sqc st ùhc york of lluttoa la Fü,rv Zcrlrrd r¡hrrt

Lhr hcrbrgt uacd ret rlrcly brtw fû€ dlgerttbttlty. tluttoa

(l$2 r, b)" frcdlnE fruhty cuÈ pcrture hcrbegc Lo eour"

¡hs¡+td ùlì¡t lacrallnç dtg*rtf bltlty abovc ?Ðf cau¡sd e

dccrcea¡d I* hrrhga tr¡È¡kr. In tgá1, u*lng ¡lntlar cxprrl-
nçnttl trehntqtsßr, hG rtported thüt th*rc re¡ ne qrldcnc¡ of,

¡ €tr¡rtl rtlrtloa betmøt voluntrry tntaltc of nerr-l¡etatlng

cov¡ rnd horbagc dtgcsttbltlty. In tgól+ ha u¡ed tectatlng

G€rs rnd rgala rcported tfût thGrc mE n6 relatløn bctvscn

lnt¡bc ¡nd dlgcrtlþl llty. Horcr¡cr ln Èhl¡ Gxllcrlmcnt t h.
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rtagt of lectrtloa va¡ ¡ ceafsqndlng flctor.

Ennlnr[ton of th¡ datr gtvrn Þy Grocahrlgà t6d

Runctt ( l$e ) e t¡a shws r poûr r. lltt e¡¡ht p bctlæt or8cnlc

mt,tæ dtgoetlÞtltty rnú orgnete E¡ttct lnÈrhc for cæ¡

clÈher tcfo of ¡LrtPFGd grelc€ en lr¡rblgc sf dlgtettbtllty
grGrtGr Èh¡n M. Í{lnrea ot rt (l$b} fouad r petlttvr

rclattoo b¡træ.Ê dtglrttbt llty rné tht tntrke of vtrloul

spcclrl rnd ¡trclnr of grtarct. Tlw apthep Ìrrv! hoÚt?lr

polntd æt rpËrtrrt ln€ñ¡ltc¡ Ùo tf¡t¡ gitlcrrl trlndr As

rpprrcntty encmlog¡ rcletlon nt htgh dlgèstlbt llty lue Þc¡a

rrpertcd by corbctt tg._!-l tlgút) rho fotnô, dlffcrtnç¡s tn t!¡¡

lntrÌ¡ sf aprlng rnd ¡Efr¡rGr hcrbrge €f, rlnlt*r dtgcrtlhtltty"

Hoúürtr tàt¡ conld lsvc brcn er¡oclrtadr rlth,chrogo ln thc

rôln¡ltf esndltlon. Tllr r¡artcbtllty lç¡ tÞc'Ë¡tr ef Hln¡on

¡ì. ll tls'L) ¡fr lrrry htgh and thf cì¡tl N,ltftÞetcd to hlgb

tttlsf t rË"¡¡bt ttty rad r¡prrluqotrl r¡rfof.', ''fhln¡gh thc¡C

trry lävr eonÈrtbutd tô th. vrrt*Þlf {Èy¡ tbr" nÞtÛtbf llty

t,3ret tht¡ rn! du. ùo chl*Ber ln th¡ rçlrttonshlp brtvrca

tntrkr rnd dtgocttbtttùy at hlqh dtgctttbltitlcç rËlçÜrot þe

worleokd' üf ttrç cteht vlrlstlct Studlø È:ts\ft utr'

thrct Ç€sltlon¡ rhe rs ilotl-sf ;.¡nlf leant re gretÉlilon*' Uf,rl

oÞLtlaed, tnG of thc¡a bctnç r ntl:atllrl f€gqþGlotl\. Thcro
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lr r regguùîoa frm thl¡ d¡tr ttrrt thû rclatløn¡hlp elto
varl¡C for dlffærnt hrrbcge vrrl¡tlç¡.

Both grürtü of authorr, Cerbctt ct rt {196t} ¡a¿

t¡llnroa rt et (¡Éhl Ìravr drewr etÈcntloR ts the posttÞtttty
af dlffcfrlrcw tn thr raÈc sf prr3.g. of dlgertr through

thc ellarntrry trret lnfluroclng thclr rGlultr, thnr læply-

fng thet rtrücr¡ lo¡d m¡ stlll ùhc llmltlng frctor to lntahr.
iloucvorr to lntcrettlng cxpcrlment whtch ¡hcru th¡t ¡t htgh

dtgeatlbt llttc¡ plçælc¡tr resl,rlctloa ef lnùeka s¡y Êlvc rny

to tæc othrr rcgËlatory acehtntra, proDebly chsrnostctls,

ha¡ rcccnt ly Þe cr r:portod Þy Coond gLgg ( l t6l+ ) - Ur I ng

eulttplc tagrGsrlsn tçchnlguet to etudy r nunbcr ef factorr
affcettng thc lnùeko of food by l¡ctrBlng çryr, thty ucrG

rbl¡ to ¡¡trþllch r polat b*yond yhleh farthcr lRcre¿¡c ln
dtgcrtlÞfllty dlt not rc¡ult In ea lncrcr¡¡ ln fosú lntahc,

Þt¡t, r¡tÏ¡er lqtrlr tmd¡d te dtcrcr¡c¡ Ât thl¡ polat

lntrhr u¡ d¡trrnlaed aot by phyrlcrl chr¡stcrl¡tlc¡ of

the rffiÊrn bot nt clo¡rly rcletçd to nct¡bollc*r¡ ¡nd to
groduettcr. Ia thl¡ cxpcrlæ*at thl potnt of laflcctlon
¡¡¡ ¡t 66.7X 6lgesttÞtltty Èut thr tEther¡ hsr.r potnted ooÈ

th¡t thl¡ ceqrld v:rryr dcprctdlng on sctabollc ¡lrc rrú
producÈlear A¡rothr lrportrat fledlng ue¡ tht thr r¡Èc
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rt uhlch lnt¡kc û:cllncd rÈ hlgh dlgc¡ttbllltter tn¡
gratcr f,or e ratlon sontelntng r btgh proporttse of grtlq
th¡a o¡rs contalnlag r hlgh proportlen of rougbag:. / rrrt,
rnd Crapttng (lg6t) also fo¿nd,thrt dry mttrr lnt¡kc n¡
lercr vhcn t csncratr¡tt of dlgrstlbtltty wcr BOg nc frd
cooprrcá to roughrgc of lor¡r dlgrtttÞlltty. tuCqllougb

rt ll. {195b} fmçd r rlgatftcrnt po¡ttlvr corrilrtle
bctrrta ralnl p'roductlorr ¡nd hcrb.gt dlgcttlþttf ty oaly

rlr¡n Ér¡r nrtttr dlgcrtlùf llty ur Þrlw 7lÅ, rrÉ norc

rcecnùly llolao ¡nú Joar¡ (t}6}) t¡evc rcportcd tl*t orgrnlc

aatùcr latrÌe rgtnrlly lccrçrltd uhrn orgrale ntt¡r dlgcr-
t,tÞIltÈy f:tl frc ?8-?bÉ,

thc qucsttoa nÉr lrl*c¡ t¡ to r¡hetÈ¡Gr a futt In t,ho

tntakc of dry netter ¡t htgh dtgcsttb¡lttlc¡ l¡ accsprntcd
Þy r frll tn t"h¡ tntrhr af dlgcatlblr cncr¡y. lbrrl¡ ¡d
RlyaarË { l96t) Xvs rrportrd ttÐt r f¡ll tn tlrc lntrk of

rllage rt hlgh dlgcrtlÞllltlr¡ n¡ accæpraled by r felt ln
dlgratibh dry nrtÈr latakc* în tl¿r othrr lnnd Ëhtt,oa

(196å ¡l rhmd th¡t uhtl¡ th. argralc ¡erttrr dtgættbf ltty
fclt frç 8l-?S< átgottÞlc orgrenle mttcr lntake rcssnlard

f¡trty conet¡Êt. Thc rnlntanrnes of trlgh lcvcl¡ of

dIgesttbte orçnalc rrnttrr Intake m¡ ¡chtcvcd by Incrcartng
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orgrnlc qaettcr lnt¡ke . Alte cnnlnatloa af t,hc drtr of

Ìleùteq (I9áe þ) ladlcatt¡ ttaÈ durlng r tre r¡cl pcrlod

rhcn tT¡r dtgrattbf tlty of, hcrhgr frlt fræ þñ fo 69É ühû

dlgtrtlblt orgralc rrÈtlr lntakc ¡c¡ asÈ mrkdly clrngcd.

ths evldcncc glvrn lbotlc tÈrt lntrkc dccrcas¡¡ rrhea

dtgeatÍbf llt,y lnsrGo¡ct at hlgh lcvcl¡ ef dtgertlbÍ ltty
ruggrots thrt ræ3 srctqnlcÉ oÈhcr ül¡aa rue.n lErd roguht,c¡

lntahr" Thlr ñ.y bG ¡lallrr to the ncelnolf¡¡ r3gslattng

l*tahc ln ¡tnglc ¡ùs*ehrrl lalnrl¡. If thls l¡ chc¡oo¡trtLc,

thcn Èhs clrrnleal coæpûrltlsa ef th. fecd eo+rl¡l tl¡vc guttr r
ËarhGd rffecù oû lnlrhr. thr drte ef Ëlsrd rad tent (l$l+l
ragge:tr th.t¡ rt r glvca dtgættþ¡tlty thc tolubte crrbe-
hyüratr freeùloa vrrlrd Þoth Þrtvcta vrrlçÈfcr af eçck¡foot

rñd rt¡o ¡rlthln nrlctlc¡ rt dlfflrcat ttæc¡. thry tl¡o
polnt elt tlÐt tttr rngnr centlnt of rftcra¡th¡ trl r¡trcCIe ly
lsr rctatlvr to flnù grmrthr. Þbùtca (t96e b¡ ¡l¡o ¡hor¡
ùhrt tlra cncrgy coatrnL fr qnlt @f dlgraùIblc orgtalc ættcr
rrrlr¡ vlth üGtsÐer. 1l¡r¡c f¡ct¡ *rggcrt tfilt o*G clÊ

up*ct rxtrtmcty uldr vrrl¡t,tsr ttr lntahr ef htghly dlçpr-
ttblc hgrblg¡ tf r eh¡no¡t¡tlc rcgülrtlon c¡t¡t¡.

Rcport* fræ ruÞtreptcrl rcçlont ladtceto tÞt thr
elsrc po¡ltlvr rct¡tlonrhtp Þclwçcn latakr end dlg+etlÞlttty
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oÞtålncd ln tenpcrat. rtglear for hnrhgc U:ter 6tX

dtgeat tbltlty doer eeÈ rppty te ¡nÞttsplerl foedsteffr
(Htlford, l$O r, Þ1 Elrlot rnú lopptr fS5). thc rcAlærr

f,ræ vhtch thcrr rcporùa rart sdc sre clurrctcrtscd Þy

hcrÞtgr of I* protoln contcat rnd Eltlot end Toppr rGrG

rblt to rhex thrù lncre¡rcd lntakr nt çarrcl¡tcd to thr
crudr protcln of the flrd ¡n{ net to dtgcrtlÞt tltyr Thl

cuÈhm¡ ¡ttrlheLrd ühl¡ rqletlsa te ttrc effcct of crudc

prEtel¡ æ lncrea¡lng thc mte of Fas¡û8. sf dlgætr fhrerglr

lhe dtgceÈtvc ùrlct. Blr¡tcr rêd Ctl¡en (196r) al¡o

rlportrd lncrcamd lntrkc sf ?gyr ef, ler proÈcla contcat

vh¡¡s ¡upplæcog.d ytth concrntr¡t¡¡. thtta Ghrnga¡ csuld

Þc rrrechté vtth thf tffceù of nltreg*a oa thc alcrebl¡l
popaltllon.

Ia gcatrtl, Lhere ¡ppcrrt to br r petlttvc rcl¡tloc
b¡tucsr hrbrgc tat¡hr rnd herÞrgr ålqr*tlblllty. llry*vcr

ttrrre rrr Eeùûy r*srptlcat to thlt. At htgh lrvol¡ ef

hrrbrgc ålgcrÈlblttty ùot¡l orgtale ¡artÈar lnlake cy
drellnr xlth fnrührr lmrcæe lÉ df gartlbtltty bnt lt rpparr
thût dlgrattlþlr orgnnlc *rÈt:r t¡rtake Hlt tce¡ln em¡tt¡ìt.
.At try lcvcl¡ of hcrþrSr dlgttùlbltlty frcùon r¡¡oelatcd

ulth thc mt¡ of pßtr¡g. of dlae¡t¡ through the ¡ltnlntrry
tracL mry dlrÈort thc rcletlonahlp.
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¿ À.2 PAT.AÎA8I L¡1Y

thr tcn Rrlr¿¡btltty tr rrrrd rrtcn¡lve ty
tn thr lltcrrtarç end ylth r v¡rlçty of aa.nlngr. Bt¡rtct
Fl t¡ (tÉt}, ad Qnptlag tt96L} hve rrltlclrcd ttr nergr
Itr thc Êcnüc thrt lt rttrlbuùcr thc dlffergnet ta Èhc.åqrnÈ

of tyo foddcr¡ ccn¡urcd to átffcreaee¡ la thctf rtrÈrblttty.
Tho author l¡ ln coaplctG rgrceçent rlth ¡uch erttlet¡s¡.
llffiGrÍG?, no oEC etn Èekr unbrcgr ytth ltr ongc shon lt
lndl.cetæ r rr¡GarËrü of thc Ürerdlne¡t rlth rrhlch fooA tr
eclcctcd and slt:Rr (Joncr lgj'zl-.

F¡lttrbtltèy l¡ r rclrt tyr çrr¡sr@aÈ tnd lr hnæn

to sfy rlth r asÞer of tnlml f,retorr* frcá fletorr,
tr¡vlroæçntrt fretsr¡ rnd tlro rlth thc ælthod nacd tn tt¡
dcl,cruta¡tlq (1rtþ laú Sordon, fSO¡ Jocct, lfrât
Ivln¡, 1fi2, t95tt HtItcr end Cttftoa, lÉb)* Hsrrcr
It¡ rrlettoarhf p tc Intrlr tr by ile ËGùRr clrt¡l¡, thrrc
f: vory lfttlc ¡vtdçnc¡ ttct lf f,red A l¡ sorl FglrÈrbt¡
thn fcrú B som of fccd Á rttt Þ+ retea tf tFu ulmll æc
trpr lvcd sf e hot c¡ . Bredy ( tç¿5 r p. Êh I roqsd to thtal
l.ÐÈ tÞI¡ vould b. ¡o *hça hc ¡t¡tcd rPrtrt¡Þlltty ts rs
rgrtcnll,ur¡ll¡¡ lnpcrlrnt ctrrretrrlat,lc lrerar¡ Èhc grcrtcr
thc ptlrttbtllty af e feod thG grcrter tta cenruuaptloa, . .i.
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Hr hmrr grvt üe .rpGrl*tat¡l wldonct ef tÏ¡lr'

thr uerE of Rer r¡d Hott?rthcld t lSå, ? oÊ tÌNt

ethcc lcrd, rtrcngly auggtrt¡ thlÈ loac ¡tralnr of Þlgþ
eru¡$trÐ.ç?t, L. luvo ¡ dlf lnf tc unpe lrtebll fector, uhlch

rctult¡ ta t¡ducc{ Iatrke ¡rtrtn fed to chcep. tlpa lhc

unpatttåbÎÊ faet.or n¡ cltrrcted wlth orgrnlc ¡olvcnt¡ thc

lat¡tr of ths æat,rrlrl rGntlnlng ns lncrsl¡rd. Âl¡e

ølrlng of the crtract vlth BrlaLlbls ctrelat rçsultet la

tlrsfe sÈrslna baco,ntng anplatrl¡lc. tho autheir¡ rtltcd

t Þt thc ¡hcsp urcd had ao Brevlorsr rrprrtcnel ea grarlng

thr¡c rtrals¡ aad rlco tf!üt lß tooh 3O rhgP I drf/¡ to
dcfol¡et3 e50 plrat¡ of the unpelttrblc ¡Èrglnc wþea no otlrrt

food ills å\¡¡Ileble. It rroutd bc of latcrarL Èo rtcrt'sta

thc reçtrlt¡ f f thr rhrcp H.rt grldualty accustwd te the¡¡

Enpûl¡t¡blC ctr¡lal. Xt t¡ ¡6ll hnøa tgoagüt farscr¡

3Ðt tatËlt h¡vt to bt gç¡drrrlty rccu¡ùærü io ¡om fcr{tt

ürgr rllrge uhlch thçf utll ¡ubtçqn¡nt ly Grg YlÈh rclt¡h¡

S*c of thc vrrlqr¡ factorr yhlch hrvc brsn ele lmcd

to rffcct pel¡tabtltty of ¡ fccd arc hrlrfn:rs, dung cofittn-

trutlon, fungrl tnfcctløn end sucsulencl {Ivlar. 1955¡

Re¡øond, l$l¿), Althaugh thsrc rny bt ¡Ðnt rclrtloaahlp
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Þrtrccn th*¡c f¡ctor¡ rad lnt¡kr thcrc tr, lr yrt, no

caplrlncntrl ¡vldeEc¡ of, It. lt l¡ porrtblr tÞ¡t vhcrt

frctorr ¡uch r¡ dtgr¡tlþttlty rff,cet g¡lrt¡btllty t'hta

tntekc ¡eay be ¡ff,ectd !13o. thl¡ hqüyrr rould bc r
dlge¡tlblllty cffrct.

Jsar¡ {t95e} ceaeledcd ùht tmll dtffæcflctt la
¡rlrtrÞlltty la ns¡otgcclflc ¡nrd¡ tr. lalnÞrùrnt båÈ la

nlrcd ¡urd¡ prl¿trbttfty nay rffrcù prednctloa Èhrærgb

cfnsgcr ln bote¡rlc¡l cæpolltlan rad tn tbr tvrll¡blltty of

3ÌF prlrt"rÞtc rgccllr. It lr rlro poarlbl¡ tlÐt thc Èypt

of armgænt blag prreèIced coeild ìryt ¡æ ef,fect oa the

rclrtlonrhlp b*trua pehtrÞtllty end lntrtr. Hhcro¡¡

ur$rr lcÈ rtoeklag thc ¡nlml nlly, ¡ftcr soæ t¡!Ê4, brcæ
rc€ustoacd to lnlt,trlty unpälåt¡blc hcrbogc rnd Gtt lt
rcadf lyr ur¡dçr rstrtlen¿l S¡r¿lag ht æly Þc ¡hlftcé Þcforc

thl¡ ¡t¡Èe la rerchd. IR rt$cr uordt tt l¡ bclag ruggcated

ùhrt Èhc rffecÈ of, Fel¡È¡Þlllty A¡g-Ei, an lnÈrke Ðy only Þ*

ef r tcmporery luturc.

2 å.q *ÁTER ÂvÂI t-âBltrlY

therc trc thrtc F€stlÞlc sobrect of uatct

tvallrbtc to ra anlc¡ll (tt rntar contatncd la tlrc foød tt
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crttl (ll, frcc nt¡r frm vlrleh lü ern drtal vl*n reqrtreú

rnd (f ¡l l æct¡Þollc nùcf . ?oÈ¡l nùæ lcùrhc ll ùtu rr¡r
ef (Il rnd (tt). thorc rr3 FrEy ctLurtlonr la vhlch frc¡
ntts lr rertrlctçd clÈhr la totrt r*qrnt ar la ùhc ttpe¡
tt rh¡cb ft lr ¡v¡tlrblc to tlc rnlcl. It lc of latrrcrù
tø a¡c:¡tala ú¡¡t cffcet thc¡c freton hrvc æ enlml laSrl¡
rnd pnaductlvlty.

Tlpr: ls mrsh arldcncr th,at snloa le fcd en . dlet of

I hlgh dry ne[trr contcnt vltl ltr*cr thclr feed fntrhc lf
r¡rtsr l¡ r*strlctcC (Lsttch ¡ad ?honBsoa, ld|l+ - 3 ravlsu -n
3EE¡8, ¡9+9¡ Brleb çL ll. l%r¡ Frccch, 1fr6¡ Phtlttpc,
r$o¡ tstencr _tt tl, rÉ5). dlnchcrrcr ¡nd Èîorrt¡ tl956),
ln ¡ttc*ptlng ùo oÞt¡tn ¡ hrl¡ on vhtcb lh¡ vaL:r rçqulrr-
eçnt¡ af csÈtle cw¡ld bc trreenmcndtd, trdr uslag Þrcrrleusly
pablf¡hrd åltr, eb¡crycd ih¡t, uEdrr r glvea rcL ef ccndliloa¡

th. vrtCr lnÈrhc pcr aslü of foed lntrkc nt conEt¡nt. thi*
con¡t¡nt lrwxrcr, vrrlcd vlth t¡apcratËrG, ulú" rclrtlvt
Ìmldlty, þrctd cf crttlc, phptologtcrl conüttlea rnÉ

proÈcln eqtcat of tbc dl¡È. ÎÌ*rc ¡ppcrrcú te br ee

cfftct of lrvrl of,' fc¡dtsg eß thts r¡tlo' Îk¡c rathsrr
beu,çvrr ycrc conrldcring thc rclatloû uhcrr *atsr r*a¡ glvcn

¡d llblt¡¡r rnd pet uhcn rrrtrlctcd r Hwflrcr lt tp¡;arrr
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thtt ilÊ¡r of thc freùor¡ rhlch ¡ffccl Èha vttrr lnÈrhr

pcr untt of føsd latrkc ¡rÈca vrùrr I¿ f¡d rd llÞtù¡* ¡l¡o
eff¡ct fooó latrkc vlrcn r¡rÈetr lr rr¡trlctcd.

Phltf tpc (1960l rgr¡c¡ rtùÞ'*lachr¡Ler rad t4orlr
loc, clt" tfirt t}¡¡r¡ ¡rr dlff¡rcrrc¡¡ hct*ccn brccd¡ la thclr
rrÈcr latalrc pcr ¡nli ef dry ntt¡r latr*c hù rhme €cnr

trrry to thrlc rorhsrl, th¡t tt* rslatlen¡hlp ls rlt¡rcd ry
rc¡trlcÈleg clt$r fosd tr ntrr. rìcn rf,trr R¡ rc¡trlctcd
thr ntto fell, ht lacrer¡rd vh¡rr fsod n¡ rssèrlct.d.
B¡tch rt, r! Ufrjl foc¡llê thlt lntekr drcrcr¡cÉ Þy rpproll-
utrty 5S rlua vrt* n¡ rc¡trlctcd Èc óO# of tlrt coarumd

rd llþltsf,. ÐlgætlÞl llty nr lacrçrrd bst þrcreûl of

-

lovcrcd dry mtt¡r lnL¡EG toÈrl tnt¡hc of rtæch cqulvtlrntc
vr¡ uacþngcü; thr rutÞors coírßlsded thñt *herT mtcr lr
rcrtrlcLcd thc t*atcr ccoacy of ßht ealrnl .*s to gGsrcd ¡r
to Èry to nrtnt¡la e co*¡t¡nt rutlo of dry mtücr to nter
ln tlr rctlcr¡lo-nr¡cn.

1Þr cffrcù ef ntr ryrtlablflty on latrlu drptú¡
aet ealy oa th¡ totrt eæsqat sf t¡rtcr rìfr¡lrblc þÊ¡t on th¡
t lærg at uhlch tl b¡cowç¡ rv¡t lrÞlr. lsrcnch ( 1996) forad

that Þy rcrtrlettag f,rrc r¡cter avnllaÞlltty to oac hour Gycry
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hS nr ß hæn, frce çlsr tat¡kc decltacd lã ¡r-rd *"7*
rcspccttvcly of thlt drrnh r{,llbtter. rrhtl: food lnt¡hr
chs$cd t corrGrpoaJlag drcll¡r. lh¡ro rf,r ¡grln ¡n
leerca¡c ln hsrbcgr dtgretlbtltty vhcn watcr m¡ rc¡trlct.á
Þut rtgalflcaaL dlffercnc¡r ln tl'c lnt¡h¿ of ¡l¿reh tgul-
valørtl only accurrcd brtúGÊn lÞe lnt¿ko udrr rd llbtt,u
nt¡r rnd rt¡rs nt,gr g¡ sffcrsd sncc cvary f2 hwr¡.
Brrbrr et ¡l ll#j) hrvr rcportd rlgalffcently grsatcr

Intskcr tn plgr rÌ¡go frd acrl to vhlelr ¡+ lb Et.rrltu eeal

r*¡e rddd ¡nd nÈer offsrcd rd Jf b¡tu?, cæpartd to lnrt¡ncr¡
uhæc ! tb, e lb rnd ¡* 1Þ Et.r/lþ acr I s¡ frd rnd no

furÈh* ¡ct¡r n¡ eff¡r:é. ÎÌil lntshc of totäl urtar m¡
gr*rterÈ rt the I lb utrr/t¡ wrl lwcl. thl¡ Ëlffcrencr
ln dty rrùtrr Intatc eenld not thea Þs ¡tùslbn{tcd Lo cithür
l¡ch of ¡ufflclrnt, mtrr or to too æueb ntcr a¡ thcrc n¡
¡l¡o Ëe rtgntfle¡nt dlffcre¡cc bcLvcen the latgks of dry

nttcr ¡t tho threc lcuclr rÈ vhlch mùcr vat ¡roÈ gtrvtn

rd llÞltrq. Thr ¡t¡trprr T¡vr horgvcr folnted eut thrt

-

vhtrer¡ fht $JlÞL@ gro6p had cøntlneons ¡4G.3¡ to urtcr
thc Ðthtr groüpû had rceer¡ eËly vhca fcá, rnd thl¡ n¡
tvlcr pcr dry. thl¡ coatd'þvr rf,fcct¡d thr rrtult. Larsen

,e!.'ê1(l9l?l r*gorted thnt lrctrÈtng corr¡ mtemü et lte¡t
tvlct Ftr d¡y gtlÐGd urlght uhtlo a lo¡t frcqucnt xaterlog
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rt¡ulÈcd la r los¡ of y¡lglrt. tt *sr¡ld thc¡ rcrßt lh¡t
ths eblllty of thç enlnl to obtrln drtnklag ¡ratr yhcn tt,

tcttrrlly *lcCr It crn lnflu¡ncc taÈrhc and producÈlon. Thr

rcductlen of dry ntùtr lntake uhßÉ ¡nls¡tl rrc tlrprlvcd of
¡ntcr rlll rl¡o depend oa lrxpcstturt, bolng grc¡t3r ¡t
!+otc trna ¡5sc (Blancr ct tf,. lgé51.

thc rbovc rcrlc, fn ganrrrl" dcalr utth food of

htgh dry nttcr csattat ruch r¡ l¡ fsu¡É ¡ÊoaÉ¡ b3c ead

concentr¡Èc¡ ¡qá tht efftctr of rertrlgtd nt:r *upply on

ttr lntrtr. lt cùtr Þ. cøn¡Flqdcd thrt thl rüttrletloc of

fræ uter rhrq ¡uch dlctg rrc fcd to rut*t¡ ulll rerult la

I rcductlsa of food lnùrhc, rad tt¡c cxtcat of thl¡ reduetlen

vlll d¡p+¡d sr cllstlc condlùloq¡, brrcü of rnlnl, Lh.

tlmor st rhlch *atcr l¡ ædc rv¡ll¡þlo rstd thc hrrt tncrç-

ctnt of Èhc food çlÈcn.

At ttìr olhçr c# of thr ¡a la rrc ferd¡ cf hteb

nol¡tqrr ceaÈrnt, 6O-90Én rhleb erl f*tgtrrntly fæd tn

çtaturct. brc Lhr Þrqblæ ls sot Lb¡ rvrlleblllty ef frrr
¡rÐùrr hrt thû Ffü¡rl¡co sf toò æsb ntr¡ la tb¡ f¡d.
Strpldea (f9h8¡ oÞ+rrr:d tlEC c.ttlc ¡qd ûÞGÊp ¡bqrc{ r
pnf*rrnsr for ;recgh vrgrt"etlosr ovrr lurh lq¡r la tt*
t¡rlf nor6¡¡O r" ln yct uætltgr. Hc tentattvcly aètrtbutcd
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cfrengc ln eppoettc dltcctlaa¡ - tttd tn thc dry lnttcr
content. Artlflctelly dryltrg r plrnt aù a glvla ttao

slll hrvc onty I rctttlv:ly ræIl cffcct on lt¡ shrmlesl

çoüposlÈlon" ¡rhllc tntryt¡tlng tltc plrnt al, e aotsLurl coat¡nt

¡taf l¡r to vhlch It l,n¡ bccn rrttf lclrlly drtod rtll re¡nlù

la herbagc of dlffcrtrrt chcalcal conporlÈlon. Tl¡:¡e

f¡ctor¡ ceuld ¡ffsct lot¡hc. Thc laÈtrrclrtlorrshf p of

psl¡turs contcat, dtgttttbl ltty rnd etr¡¡lqll eonporlt,lofi

ef herbrgl could prw. r rtnrdlnE ftcld of sLudy.

2 å Jr PASÎURE, AvÂI l-AB¡LIIY

la thc txpcrlntnt¡ already rcvlcr.é ln thlr
thc¡lr lntrke uat, [n Ecaenl, dctcnaln¡d clthgr la pcn¡

uhcrt fosd ns broughù to ÈTtc rntml, or uader gnelng

condlttenr rhcrc th¡rc a¡ üt rhrd¡nçl of htrbgcr In

othcr yordr thc relmlr yCre Ê€ù ßotÊp¡llrd t,o feregc fer

thtlr food ¡nd hcnçl thctr rbtltty to pmhrnd food n¡ not

con¡ld¡rrd. Johnrtoa¡¡c¡llrc¡ ¡# ltrandy {l*d¡} ¿ræ

rtùentloa io tl¡: dtfffculty crttlr c¡¡ cacenntrt la ¡rre-

hcndtag tl¡clr fesd Yh.f, übcy rtr|lú rÎÞerc lr lttt,le dolÞt

ti¡8ù th¡ cen¡u*ptlon of ¡5e lb ef grrrcÊ hcrhge (t¡la nr

ttrr nrlrar tat¡ht udrr tÌ¡clr ¡rPtrlpcntrl ssadtttqntl ry
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¡ c(H In I høFt of Srrslûg ls a t¡¡k râteh €ta only bc

accoæpltshed uhcn greatng eondltlana rre ftvor¡nbtc. Thlr
¡po{rnt øf hcrbagc poprr¡Grltr a hc¡p nrerly 6 fect la dla-
nctcr, rnd ) fcct hlgh In thc ecatrc lad Èhç o¡ch¡ntcrt
opcretton of gnthcrlng t,hl¡ apoqat ylth a aa¡tÊg rpptiltul
el lachrr la t¡tdth rcqrlrcr con¡ldGnblc ttpr rnr! cffort.
¡t l¡ rpparrnt Èhât thc trck l¡ tapoerlblc oa ycry pûor

plrturc, cvrn yhCtr thi totrl rrat avrll¡Þlr lr lrrgr end

tlrt dcftelrncy ln ùhr arsænt, of, hcrbaga pæcnt F3r acr.
clßrnot Þr eoapca¡rteü for ü[r lncrctrlng tÌrc lmÞtr ef, tcrsr
of praturr sútr uhleh ætttc ela rÐt*o Htltæghb,t (lgf8l
et¡ú ¡traelð (tg6r) tavc drrnr rttrnttoa to rtntl¡r dÍffl-
qr ltlet rcgnrdtag ahrp.

Althargh thcrr lu¡ bcrn æreh uorh donc sn ùÌtr qurtlty
of Foctnrc r*lth regnrde tts nutrlttvc rralue, therc ha¡ búGa

vlrlr llttle cffort püt tnÈo atedylng Èhc penmrtcra çf ùhc

parturc rad of thc rnl¡¡lc gr¡rlng oB lt whlcb Influsncrl
fnt¡kt. onc a¡pcet È}ut, tn¡ Dc*n r:rslnrd ts that ef tht
rstetlonrhtg betrcta lntahc and t,hc ¡neqnt sf herbagfc

prercnt, ü¡Ffcr¡cd ar dry rnttÇr ptr unlt üra (Hooánrd,

19'6¡ Johnrton¡.ffrllaer ¡nd Kæa*dy, lgû+tll 'rfüttc ç.t_sl,
lfrA t Ha I lcy, l%1¡ Þhcluaþr, l;ffi, ¡ ltley, ¡n56 ¡ ÂI tdrn,
tg62 ¡ +rhro ter g!_4, t96! ¡ Åraotd, 196r, IÉ[a ;
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Arnold gg.gl, l96hl. thc tern herbagc rvsll¿blltty hat

oftcn Þ€€a u¡çd ln thls conttxt elthorgh lt docs Rot ilü€G3-

scrlly d*f lnr eny chrlgtarl¡ttc of th¡ ¡nrd et¡oclatcd
*lth thc frclllty vlth vhlch tt ary Þe Ftr.hGndcd by thc

grerlng ¡nlærl.

Int,ergrctattea of úatr dcptctlng lntekc/avat labl lf ty
¡cl¡tlsnahlpf rrc oft¿n dtff testt bceu¡c ctrr*gcu ln Fastunc

avaltrbttlty arc tnv¡rlsbly arsoclatd vtth chngca la
othcr parturc lrrræ:ter¡ ûËch r¡ dlgcrtlh[¡lty or chrulc¡l
eoago*lttoå. Îþrc prnectcrt rlll rlre vary vtth th¡
Erantr la uhlch thc dlffereat rvrllrbf llttc¡ Hft rehlcvod.

OÞtrlnlng cyrrd¡ sf dlff,lrcat rmtt¡bllltlc¡ Þy dcfollal,tng
rt r cæron drto tnd rllevteg to rcEræ for dlf,fcrlag psrlodr

of llæ cqld prodact dlffrrart, ¡nr{¡ to tmt sÞtrlntú Þy

df ffsrcel,l¿t rtocklng rstcr sr frrl,ltlaæ Srrata*at' thsm
rrr ll*o vartablc staedsnt¡ ¡nd rÊÐrt tavolvcd la aa¡r¡elng

Ftstrrr? rvsllrblllty. It ls thr lnpcrrtlvs fo dcf lnc

clerrly tho condltlon¡ uadrr rhtch dlffcrlng evallsbtllÈte¡
'¡ovG becn oÞtrtncd tnd rl¡o th: qrt,hod¡ u¡cd ln ¿stc¡rlng
¡rr¡l labl llty.

Jshnttsac.¡cellaca aaá ?{rnnedy (t9¡rl+} reported trgt
dry rættar lntekc of herÞagG Þy catt"lc Hrs a mxlmu¡ vhen
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herbogr evrll¿blllty ur! ¡pprorlÐrt3ly IOOO tb dry ilrtt'.t

Fcf rcrcr ¡nd Èhr hclgtrt of thr ¡*rt l++ lnchcr. lAcrcralng

or dccrcrlag thc¡¡ Trlurt lrrd to rcdectd é"1' G¡tt.t lat¡lt¡.
Hæevcr thrrr ¡pp3ar¡ to b¡ I eonfqundlng cffect of anouat

of hcrbegc on offer rnd af dtgç*tlbl ltty ln Èhelr cxptrl-
ment. s8ltc g!-9.! f l95ol rnd llrllcy (t9551, Þeth uslng

cllppl¡rg ttclrntguu to a¡ecc¡ lntahe , fonnú Êo ¡lgnlf lcent

dtffcrs+cc¡ tq ùh¡ dry *attcr lnl¡ke of d¡Iry esvs uhÊq

irsf,ÞegG enrf lsblltty ns lncrcr¡cd ¡Þovç ¡hOO lb dry

eatter/eGr3r ltmrr*r î,hcLucky (19551, sclng I tûrl ccflacú

e tlpplag tcchnlqtro tlpn tht prcvloor rorkrrrf r€PGrtGd ttnt
dry nrlLcr latchc lacrc¡cú .gl-'05 lÞ fcr GvGry pm¡r¡ü lË-

crearc ln dry ættcr ylcldr" Tlr¿rc Ët ¡lû supPottlng drtr
oa rhleh r erltlerl lrra¡!Ënt of thçrc flsùdlngr coutd ba

ncde cnd tt¡r only reggtrtloa of thc ¡rstsr€ ¡veltabllltlcr
lavol,vcá r*as ùht rt¡tcæeut tlrt ühc Ft¡tur. Ê?YGP :¡l'csedld

Èhc loag lcaf,y rttge.

Bot,h Å1t6¡n ttgée) ad årtold llÑrl trvc rhwn ttct
ùhe rrt¡tton¡htp htstüî tctehr aat hcrblgr avrllrbllf ty
l¡ a¡¡æPtct.lc and thtt l¡ tupporttd la ar¡ls¡l prodectlan

rtudte¡ by rlllouçhÞy (¡959) rd Scott Yæng {f960l. A
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fcrt$r¡ of therc rcspont¡ curv.t h¡ve bccn thc rcl¡tlvcly
sharply de$lacd à¡an¡lllon pharr áurtng uhtch ptstErc

evallabltlÈy ehlagcr froæ ¡ ltnlùlag frctor to aa elæoct

ÞÐî-llaltteg onc, and t,he varlcblllty la thc dry artter
ytcldr ¿t vhlch thlr occqrr¡d - 6OO-150o lbr/ac. Ðth31

rlcll¡r r¡l¡tloorhlpt, Þet vlth r dccllnc ta lntaks ct hlgb

hcrÞrgc rv¡ltrbtttttcr hevr bcan rcportcd Þy lloodrcrd (t956)t

ßlcy, (t9ãó), rnd Areold {¡gqd}. thç¡c dcellnsr tn tntrhr
cçsId be ¡ rrflcstlon sE chcnglag hcrDrge dlgcattbtlltlcr"

Îl¡crç hrvG Þccn r nrnbtr of rsportr of ftt lurc

[o sbtsln rny relrtton batrcon hrrbege Int-aks and Èterbagc

tvrllrblf tty fCertcr ct ¡t, ISO¡ r{hceto" g!-g!, f$.i¡
Ârnold g-g¡, tS¡+). Thc lrtttr authorE, eckaovledglng

thc porofÞlltty of t rGlatlon cxlrÈlng, suggcstcd thåt th¿lr
rc¡ults coqlú bc ¡ffcct"ü Þy tha ¡rlectlve nature of thc

anlæ1r graalng uhlch ?€sElttd tn thc tff,ccùlvc Þerbage

evEllabllliy brtng dlffcrent t,o ùlt¡t ææ¡urtd. IÊ thl
crpcrla*nt of Cbcelrr g!g!, Jg:_$!. dGrd hcrbrgc prcaent

vh¡r¡ eartælng hcrbûg¡ rvall¡blllty ns dltca*drdr probcbly

cn thc arruar$ten tÏrat thlc as not cetçn by the anlsrl¡
Such ln a¡snnptlæ ecy noü bc Jurt,lfted and thlc cotrld Pfo-

bsbly ¡ffsct not oEly thctr F-rüôDutrenrçnù of Fa¡Èurç
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tyrltrbf llty ht el¡o thclr r¡lc¡¡;qcnt of orgtnlc n¡tùtr
lnt¡kc. Th¡lr r¡rutt* gly; Gvcîy tndlcrtloq ef th3"G Þelng

hlgh lnù¡ka¡ ¡t srro hæDogt ryËlllÞl ltty - ln ¡ppættng ht
to¡mrhrt tnpot*lblr rtt¡¡¡tl qt.

Vrrl¡bl ltty ln thc relatlonahtp bctvcca rnlnrl
preductloa and dry rertter yloldr lut bccn dl¡csratd by

dttlouglrÞy (1958) rnd .Alldsn (,t9621 and they havc ruggætrd

¡ ¡¡onbrr of posslblc r6Eon3 for thlsn yl¡., typt of ralnal,
rûGr uelght, prwlour s¡utrltton¡l hlslotry" paetnre t3rpe,

bstrnlcrl cemporltf on, plant apectng, ?nncrtlng tschnlqut.
Thrac varleÞlce aay bc groupd tnto lel tho¡¡ ettrlÞ*rtablr
ùo thc rnlml lnd lbl tbo¡r rtÈrtbuteblc to ÈhG paeturcr

Ålt,hægh tl¡t¡c rnthor¡ t¡rc rcfærlag to ttæ rclrtlonrhlp
brtrcea aalml preduetloa sad dry sttcr ylcldr It lc f,¡lt
tlnt the¡r ruggcrtlsn¡ cæld rl¡o rpply tE thc r¡l¡tIon¡blP
Þctryesn lnùehc rad dry artttr ylrld.

A can¡ldenblr partloar of bhe r¡rt¿Þl llty at,trlbutablc

te prrturr nrJf be du¡ ùo ths uet of dry mlÈtr Fcr Enlt Ereû

lr r *c¡¡cr¡ sf pecturc avatlaÞllltyr It lns btcn rcpcat-

cúty rngscrted Þy ¡tmeld (tgß5, l$há),Arnolú c! ,rt (196h)

thrt brçrt¡e of rcleettve gnrlag F3ûr,urG cvsllablllÈy
axpr*rrcd ar dry ÐtLar pcr unlt ar.r ünåy b€rf Bs relaùloa
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to thc herbego tt¡llablllty at rhlch tlre enlmls gr.lc.
illlt my Þc of far grcatcr laporÈancc hovcverr le thc

varlatloE ta the rtr-uctsrc of rnrdr çlth rlnller dry

mrLtcr ytotdc FCf urrlg are¡. Ia Flgurc I feor hypothrttcel

smrd¡ of rtnller quellty end dry mtt:r ytrldr pcr cnlt
srea, ht dlfferlag ta ¡Èraclure, tta prcecnted. xlot¡ld thÜ

lntrhc of hçrÞogc Þy thc g¡rlag enlull þr tht arre oa cschl

An¡u*r¡ to Shtt lnd rtellcr ggcst,len¡, rlthoagh of th¡ ut-
æogÈ laporùt¡¡ce to agt cûdrr¡t¡tdtag of tht ccology pf thr

Ðr¿clng anlnael, stth lt¡ cencealtlsf¡t rconmle elgnlf leancr,

lravc not f,rcqucntty bcen rought by tclentlrtt.

,4l úry mtt:r ytrtár llrcrrl¡cr 9tr31Êg ttçc dtcreq¡cl

(elldrn, l96e¡ Âruold, tgßl) rnar tf h¡ Þtcn ¡hrye ebwc,

lntetr l*crcl¡cr latttatly rnd t.hca rcrc?rt¡ tlr llço¡t
ecn¡trat tevtl. If utr{çr thc¡c eondltlon¡ grrrlng tltr
t¡ ùrhcn ¡t la tn¡tc¡ of the rnlçel¡r ¡blllty to prehced fed
thta ¡ csrollrry to ùhlr rtrßea*at ua¡ld bç thrt thsrc lr r
rolatlotrhlp Þctmea lnt¡kc cÊd rÞlttty to prchcnd feod.

lf thto tt ter thto 1l eppcrr¡ ao¡t unlltcly tlct tltc

tntrtn¡tç rvrllrbltlùy of hcrÞrgr can btt crprcued lt dry

satter par unlÈ rr¡t. Cltàla ralr eÊG tr¡vlronæoatt ¡t ¡
gtvca $[sr, thc tprþegc Prcrcnùr/rntl rre Ir urnrlly
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Ft6t¡RE l. Fo¡r hyaoÈhrtlerl rnr{r l^lr teÌ, {cl, (E}'

of rl¡!ler dry nttcr ylcld¡/eçtt lret bat

vrrylng la ¡trsctura.
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cor¡fcuad¡d ylth oùt*cr FrneGtGrr ¡sch ¡r tptçjht of plant

or trength of tlllrr. lt l¡ FrstÞl¡ thnt prrractrra ¡ucà

a¡ t,hesc arG tbc drtrrntnent¡ of tht lntrlnotc ayrlleblltty
of hrrbrgr. Arnold ( ¡#t) fçr r¡psrtrú r ncgttlve rclr-
tlea*hlp brtwecn gnrlag ttnr rrrË rtrngth of lcrfr, tad

Araold { f$Èra )r¡r¡ reportrú l,þ.È th: dry æ¡ttcr lntrke af

l¡aÞr lncr:r¡d ytth l*crcr¡lag tlengtb of lslfÜ up to I
m¡:Içss tragth of 6O !r r*d lntrha thcn decllard. Uilfer-

Leartrly ao drf,lnlSlor of rhcath cf tsrf* or of hæ thc

cffrcù¡ ef lcagüb, ef terf nr. ¡eprnÈed fræ eùh¡r ps¡ltbtc
cff,rsùt arc glvln. A drellnc ln thr lntekr of csv¡ yhen

Fc¡turc hctght execrdrd I tnchr¡ ln¡ bccn rcportcd by

'¿laltc ct tl (1950), büt thfr cor¡ld have bass asüoclrtcd vtth
dccllnlng hrrbs$c dtgeattb¡tlty, Ho*cvcr the su¡gesttoa ef
Árnotd lec. clt. th.t thr f¡l I Ia thr tnÈrHc of leøb¡ ut*û
lcngth of lcaf arerrdcd 60 a co¡¡ld bc du¡ Lo dtfflcultfGe
ln prchcndtng thr l*rb¡gr trcË3 hlghty probrblcr

tù thu¡ rppcâr¡ t,hÊt thçrc lr ¡o**e rclattonehlp
bctvc¡a petero evrl lebl ttty aad lntakc rnd thrt Èhl¿ lg
probably lr¡oelrtsd rlth thc ¡blllty of the anl¡ael te prchçaá

thc h+rbagt. thr vrrl¡bltlty la ttrc relatlonshlp betveen

lnt¡kt end dry cettcr pm ualt trG& ruggrrrLr ctt,trlr tlÊt thr
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rctettonshlp varls¡ ylth I vsrlcty ef frctor¡ r¡ ruggcrtcü

by iJl r tocgtrÞy ( t95Sl arÉ Alldcs ( lÉ¿) or thr[ dry mttrr/
unlt rrlt ggllg l! net th¡ F¡tnre pûrrEGÈGr ln{-luenslng

lnttlc. thcr¡ lr r€ûBe ovtdcner 3tilù l*ngth of ltller eotrlú

Þo thc Esre acanlngfut prrenctrr Þut tht¡ lt Þy ao FGrBr co¡r-

clustvc. Hrnçc thcrc l¡ ¡tlll e arcd tø dcflac thüs Frs-
actGf.

E .5 .O SU!üçARY À$û CÐTCU.IS tOtS.

ta tht¡ rætø tlrr ttteratsrü ácNllag rlth torac

rttrtDutc¡ of rnlnl ¡r¡d of FarturG yhtch ¡ff:ct lntrk: rtr
erralncd. tsa rttrnpùt r3.r¡ çrd¡ to rcvlcy th¡ lltrs¡turl ür

lhe vrrytng ecehûlrnl tbrough yhtct¡ th¡¡e rttrlh¡ter rtguleìt
lrrtrhc, Þqt ¡lhcawrr thr epportualty tfoae, I porslblc pttmy
HE auggrrtcd. !üclth:r h¡r thc rffcct of repptcsGntrry fecd-

Iag on th¡ lat¡he of hcrbrgc, aor Llrr prnncr la rhlch th¡
tnlmrt rdJurtr lt¡ grrtlag behrvlor¡r to cbrngo lE th¡ factorr
rff,cctlng lts latrht, Þ:cn rtvllurd.

It h¡ b:ca oatebllehGt ùhsù lat¡ha Ir related to r
varleÈy of g*rturc errd aalml f¡etocs. Çf laportlnc¡ ¡æoagst

the rnfml frctorr årG Fh¡r!lologlccl condttlør, rclghù, llar
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end ege shltst thc Fa¡Ènrc frcton havc Þern 3rtsbl!¡htú
ùo Þ'l dlgcrttblllÈyr ehcslc¡l eoaprltlcn, rnt¡r cont¡nt

and tllc el¡nctcrl¡Ètc¡ of thr rnrd ràlsb drÈ¡rçla¡
ühc cc*¡ vttÌ¡ vÀlch lt lr pæhrrdrú Þy thc rnlnl, t.cr ftr
latrlnslc rnl laÞl llty. lt tlo¡ bcc* polnttd æt ttËt thl¡
letlcr f¡cter tra¡ aot bora ¡crlælly rùudlcd ¡rld ln frcì,
Ðc not Gvcn bccn dcflnoúc It, Þea rl¡o Þcgs rtrcsacd th¡t
the ¡ttrtbutc¡ sf thc anlnrl ublch bve bccn ¡ho*a to

af,fcet lntakc hryc, la gcnrral, brsn dctcrslnaú radtr conúl-

Lion¡ uhrrc thc rntml ls¡ noÈ bcrn Go*prlftd to forrgn for
It,r fosd' Yhrt lnpprru rl¡ca thç rnlnl l¡ coüpcl¡ed Èo

forrgc for tt¡ food rnd thrn Þeeesrcr upeerd tÐ ùh¡ dynulcr
of ùhc prsterc/enlpal coaplcr or to thc proÈlra of prchertd-

tag tLt food h¡r rrot ¡srleutly brea rludfrd. tht¡¡
factorr vhtch trc of thc utesst ccoloqlctl anrt eeonæls

lnportaatc forn tÞc bt¡lr of, tl¡l¡ tl¡¿sl¡.

Altlnngb r rtgnlflcrnÈ Frrt oî ùhG llter¡tnre
rsvlqrcd hrû ¡cæælrted ¡t*cr thc tnlttstloa of tht¡ preJæt

tÞe quertloq¡ rrkcd then, tc r grcrt crtrnt, ¡ttll rcq¡ln

unen¡yltrd.
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1.0.0 PnAAn¡ilq{E ûF IÈ&ÍESTIåATIOTH'

An lsvßctigetlos ret srd¡rtrttn rlth thr foltovtag
ebJcetlvcr ¡

(a) To drftae t,hs trrt$rG penæaÈor nø¡ù clorcly
f¡¡ocltttd rlth the fntrtartc ¡vrflrblltty of lræbrgc to
ùhc gnrtag ¡nlnl.

(Þl Îc ¡¡trÞtbh r mlettørrrhtP bctutcn thl¡
prtartcr ret lntr&r.

(el Îe dttcrstnc lf thcrr rrc tny cffcctr m lqtltt,
Eader grarlag eendltloa¡, of lt) prrvlsnl astrltlaa¡l rrltttrry
of thc ¡nlæl (lf ï body rrlgh3 (f If ) prrturc mturlty
(tv) rtocktng r¡tt.

(dl tf factor¡ ltttcd ln {c} havc sn cffect otr

lntrhc, te detcratac (rl lf thc rff¡ct vtrlc¡ vlth lcvct ot

hcrÈcgc ¡vrll¡btltty (¡l tf tnc tfftct ls lnhtrcnt la tlr
f¡etor betng eÈndld or tf tt l¡ duc to thc cffcet øf thr
f,aetor ön Lçvol of harbagr rvallrbtllty.

obJeettve (t) hr¡a e¡¿mtncd la li¡ficrlaent¡ I and 2.

Ia Erpcrtscnt I the trypo¡p.lr n¡ tc¡tcd Ethlt êry nettcr/
snll frat .Elllg ìrrr ths preLsre SrrrncLcr nç¡t clole ly
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Itroctsted vlt,h thr Intrlnclc ¡vrttebtllty ef hcrÈrg. t€

tlrc gra*llg rntnl!. thr pç¡lblllty of lcagth of ttllcr
b*lng thl¡ gtraactcr n¡ ¡l¡e tcrùd. Rrtr ef lntrk¡ ss
u¡rd ¡E rn lndcx of tntrln¡lc ¡rËllrblllüy.

Ia Erprrtncnt â ¡ f,urthrr r.rral.o¡ttoa ¡c¡ n¡Ér ef

tcagth of tltlçr rr tbü pr¡ùur¡ FrracÈar tc¡aclrt¡d vlÈb

tltr lnùrln¡lc rvrllrbtllty of herbrgc, tht¡ tlac ho¡rüfl¡t

rl¿c of btts rnd æ¡bæ of blù*r,/uatt ttac nr utrd a¡ tÊ
!qdu of letrlnelc hcrÞrge rvrllrÞtltty.

Erpcrlncqt¡ I snd â vcrc ¡hsrÈ Ècrn ¡tedlcr tlthcah
th¡y Involvod ¡ grc¡ù dGrl of pro¡nraùory xorh lo ttrs
c¡ùrbll¡hørnt ef dlffarencn ln ¡Lrscture and eyttl¡blf tüy

of paoture . tt mr aot latrnétd tht t he dyn¡rnlc¡ of ùhe

antcl trlprsturc o¡relæ l¡e unr¡ured tn th€lG Gxp€rlment¡. Ig

vlr tl¡¡¡ ncßrltrry for th¡rc te Þr cf ¡hort duretlon ln ordct

to prcvcät canfoandtng of thc sffcctr rGqlrtrcd.

Ia Expcrl.csat ! thr alre r.r. çort rsbltloar.
Â¡rla¡t¡ of dlffrrrat rlcæ uürG gmard fer loøgrr Fûrlodr rt
dlffcrcst ltocklag r¡t¡r oa ¡lcturar dlffrrlng greally lt
ryrltaÈtttly. thl¡ cnrbtcd the f¡elon ll¡trd ln obJtctlvc¡

{c} ¡ad {d) ts be rlrslncd.
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l¡,o.o ê,xPER$€Hfr¿t

h.l .0 SXPÉ.RIFi¡ËNÎAL ST?E

^ûlt stpcrlncnùt lJtro cçnductcd rÈ ttrc Urltc
Agrlcuttur¡l Rtecereh Inrtttnt:, Ädclrtdr, durlng thc yrarr

t962, lg6' rnú l$l¡, thc cllært¡ tn tht¡ loc¡tlty tr of

thr il{cdltrrr¡nnn t1ryt rlth r ç¡rh¡d nlntrr ralnf,ell dl¡tfl-
Þutlen, gtvlng I Ëylntçtrr groul*g sùt¡sn øt 5-7 raanth¡ end r
P¡snerrrn drqught för thr rærlnd¡r of the ¡rcarr Hcln

rnaült rulahll Ëtrrt¡rcd rTrÇr thr lrrt l¡O yrarr t¡ 2h.5

Inehc¡. Thr ulnter rrlnt rrhtch trrvt ¡ htgh r¡ltrbtlttyn
utt¡tlly cørøcnce ln thr pcrled Aprtl - F.ly ¡nd cançludc ln
the p*rtod SrptcnþGf - HûvcnbGr. th!¡ l¡ the pcrlod ot
prrturr grorrth a lthough, tsv 1tçht lnt en¡lttrr, tnd psrstbly

lov toapcrrturc¡r nåp rc¡trlct grosth rrtG durlng thc t
rrlnÈer rfioûÈhr. Ss¡rnor ?llnfall l¡ lnedcquatr te lupport
prturr grovth and for thtt rürtðn tho dmln¡nt prstuf.
rpoelcr em ennurla of F{cdltçrr¡ns¡a prlgfn, Durlng ùhc

Bu6R3r pcrtod, dry ps¡turl of poof qurllty - brln6 thc

.rcÇr¡ srlturc Aræth fræ thr prrcldtng rprfng - ta thc only

ferd rvrltablc fsr ¡nlael¡ unlr¡r rsÉe othcr f,orm of çon-

rrnrrtlon l¡ pnctlc¡d. Sun¡*cr r¡lnfrl t l¡ goaorr lly
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Gon3ld¡red to br h¡rcfel to thte hcrbngr. 1rÞlr I rhovr

thr ørrn detly glrlm¡n rnd alnlmrp tmperatur.t rnd *oaßhty

ratnfall for ühr yc¡rr 196a, lg6g rnd lg6[.

Thc ¡otlr of t"hr uplrln*nù¡t arcl hrvc bccn

do¡crtbcd by t-ttehft.tð (l95ll ¡r tr ¡aorllc of rcd brerftr

ctrtht, llne cnrlchrd blcck trrthr lnd vrry varlrble
aotÈlcd rnd lryerrd tron¡ltlon¡l roll,r, ¡øçttlmer ttth
vrrl¡blr rtonc er grevcl¡ Inslpttnt gllgat fnturrr my br

tpplrcn$r. ?hc rurf¿co ¡oll lr pegrly ¡tructur¡d r¡td l¡
rubJcct, to ¡rrllng lapcclltly tf caarp¡ctrd by riock or

mchl flGfSe

l+.a ,O PASÎURË SSTASLISI#{8,N1 *¡RI þ{AFIASEÞ{E!{T

Ia cçch sf thc èhrrc yorrr thr pattcrn of parÈurr

lttrÞllrl¡ment, end s¡amErnont 'daro broadly Lhc ¡rÐ.. $leÍ

petturrc rGrG rout¡ ln crch yt¡r rnú grlor to tht¡ ¡lI dc¡d

hrrbrg: fræ Frwtq¡¡ yúrrr usr rtnsr¡cd.

hrc ¡nrdr ef *lmrcra rycgrrr¡ (@,
Orud) wcrc urod tn tht* rtudy, Thir rvoldcd thc couÊpllcl-

tlon t'hât could rrlsc ln r ¡ef xed ¡¡n¡rd through dlffrrenccr
bttvccn plota tn botentcel composltlon, and ¡l¡o ln

úlffarcnt,l¡l lnt¡kc of rny oar lpGelm vlthlñ plot,r.
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lABtË t

-

Þ{¡rn dally arxlm¡o rrrd otnlau¡n tcnprrrturrl {Fo) trrá nonthly

r¡fxrfell (tnl for t96e, lgó5 rna t$lr

l96t+

l{¡¡rr
lcnp

fttl n.
Trnp

Rr ln
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J¡n r
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E¡ch ycrr thr erpcrlncntel trct r¡r!ü cult,lvttrd r¡
sooa rr thc utntcr relnr pGralttld tt. $ubccqu¡nt csltf-
vttion¡ uGrG undcrtrkcn ct rcgulrr l*trrvrl¡ ts hctp

rrrdlcett gcrntnrtlag vmdl. In l¡Èc !!hy of tpé! rnd In
carly Junr of th¡ oltr¡r yGrrr t,hc gtr:r ¡ccdr yare ttnül

froa ¡ tÈtrrÉ¡rd ll*ho¡ dlre drlll ulth r lcngth of Þo¿rd

plrctd bcncrth th¡ hocr ro thrt ¡wcthlag rpprorehlng r
brs¡dcr¡tlng rff,cct soutd br obtrlnrd. +t h¡rl drrrrtng
of I crt,/rcrr of rupcrphosplrrtr rnd of, tulph¡tc of ranonlr

mt epptlcd ¡ü Êovlng. hddochr rcro rollcd eftrr co*lag

!o fae llltstr p¡rùure nøpllngr rt lrt¡r dttc¡.

Aftcr ¡¡trbll¡lwr¡rt, nhlch rnt ¡chlcrrcd rt dlffcrent
Èlær¡ ln dlffrrtnt J¡û¡rr, tht Fa¡üur¡¡ uûrc grrged dqrn

qslckly wlt,h hmvy ltechl,ng and, cteept tn Ëxperlucnt 5,

hrar cubecqucntly rcü stqckid at a räÈt tchlch ¡¡rlntrtned

Ftant hclght rt ¡ lov lovrl,

Srrrd¡ of dtffrrfag rvrtl¡btttùlct verç oblrlnrd by

rcmonfng th. rhæp frm th. f.Eulrtd plotr rt prêSrer¡tvrly

l¡trr drtm, tt¡ur oþt¡lnlag dlff:rlng porlødr of rcgrorrth.

E¡ch plot ìrìs¡ moÍGd to raduer uÊorGnnat! b*fort bglng ellEuod

to rtrrt it¡ prrlod ef rctrosth.
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L.q.o EXPERIÞ,¡ENÎ I

thtr rxp3rln.nt r|| çonductrd durtag th¡ rprlag of

t96e. It rr¡r f,c!È thtt, lrngth of ttllç csuld þl ¡ Botra

¡ceur¡tc !Étltu?l ttrn dry rnattcr ylrldlr/unlt rrrt of the

lntrlnrtç ¡vrl lrÞt ttty of, h,rrbtgl to t hG Ê¡atlag lnlm l.
Thl¡ ¡rPrrlnrnt r¡t¡ thur úr¡lgn¡d to tlrt thlr hypothcrlr.

l+.1.1 gglgg

Ptrt,uror øf f tvc útff,crent hctght¡ ( labol lcd

lr5 ln lncrrarlng ordçr of hetghtlr end tln¡ of flvo dlffcr-

errt dfy ntùrr yicfder/unlù rrcf rfcf¡ obtrlnld. Erch of

thrrr rnrrdl U?rG ¡ubdlVtd¡d lnto thrcl ¡r¡d on r¡eh of thÉtl

tubglctr oac sf thr follerrlng trcrtnrnt¡ Yl3 lepo¡lé (lcc

Pl¡Èr t ) ¡-

!r $trtpr of hcrbrgc 5óa vldc rensYrd fræ thr

trrrd rt rlgu lrr lnt¡rvl lr.

g' $tflPù cf h.rblgG t8Ü vld¡ rr'nwrd fron thl

¡urrd rt regulrr latrrvrlrr

!r $Yrrd uadl¡turbt{

Thl¡ gavl for e¡eh sf the flvc plotr rßprctGnùetlvr sf ùhl
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P¡".A18 I. Dtff¡r¡nü ¡rrrdr ¡rrld durlag Exprrlucnt t'
å, l¡ ryrrú Þ urullrtr¡rÞed¡ ß tr rrnrü $
vlùh t8 [nch rtrlpn of hcrbrgr rcnovrd¡
C l¡ ¡nrd ! ulth !6 lach ¡trtpl rraoved¡
P lr tfiFd â utth tg lach rfrtp'r rraorrcd ¡
rnd E l¡ ¡nrd I undt¡Èurb*d. (Srsrdr
t-5 rre r.prGlcnt¡tlvc sf t?rc næla*l
prrtarc htlghßr trn lnçrcrrtng ordrr ef
hrßght ' )
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ftvc n6lhrl prtur¡ h¡tghtr, thr¡r rubplstr dlfftrlng ln
dry mttlr ytrldr/ualt rrcr Þut vlth plrat¡ of rlçltrr
hclght.

?hs tntahc çf tvo clca¡c¡ of, ¡toeltsrG conparld -
$4crlno rrsthcr lembr, bora la thc t*rly vlatcr of l9æ., td
]rGrrltnfl l4crlno rcthcr¡ borR la thc wtnt¡r of 196t¡ ¡Ítühtn

rtch of thc f{ve brrle puturc hrtghÈr thr drtlgn rnr ¡uch

thrt ln thrcr drfnr sny glvcn rhltp hrd blen on rll thr¡r
aubplotr rüpr3ücnùlng th. thrct Pllnt rprclngr. Thcro

yort tro rcplletùlonr tn l,lçc ¡nd tlrrr¡ rGrG 8rcüf¡¡d lato

aornlng (o.n.) rnd qf,tcrnoon (p.r.) trcltncntl.

thr folloutnE d¡rlgn Hsr ttrur obtrtntdt-

5 porture hrlghtr X ] plrnt apeolagr X t ültü
X e clrrr of rloclt X â tfac¡ of drY

. t8O ttoria¡ntl.
For ansl¡rtlr, thc datt r¡letlng to erch namlnrl pcaturc

hrtght ril* conntdorrd rcplrrtllyn rnd rnrllæed tt I tlnplc

f x 8â frctortrl. rhl¡ rnrlyrtr t¡ ¡tt otlt ln thc

rppcnd ir.
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b.r,a F{mJÐ.Ds AilÐ I{ATERIAIF

lr Exoerl¡rnGrl $lte

thr ¡r¡a u¡cú for thlt cxprrlørnt srr
undtr grrturr fron t9r8-1961 utth 'JlnüGrù uycgrarc end

subùerren€la clovor (frtfrttEE uUtrglru) t¡r doatnant

rpretcr. Xa tg6t lt trr ronn r¡f l,h eit¡ ¡r¡d grrgcd,

Áppllc¡tlonr sf E, l, ¡, rnü | crt/rcr¡ sf euprrphorphrtc

vlr3 rppttod durlng thc yGrrü lgg8, 1fr9¡ lg60 rnd ¡9ó I

rcr pe eülvc ly.

b. Frrturr E,¡t¡bllrl¡a¡nt rnd t4¡n¡ecnrnt
-

An qtllnc of prrturc çttrbllrlrçant rnd

Brn¡ÐGßrnt nethodr rdoÞt.d úurlng th. ÊorÊfsa of thlr trpert-
ncnt h¡r þrea glvrn ln rrettoo l+.?.0. Aftrr ühr f,tr¡C
gtlttng, vhleh toolr plrer In trtr Asguri, r furthtr drtratng
of, t cst pGr rcr. of rulphrÈr of renonh rnr sppll¡d Þrord-

c.rÈ. thr rrtr ylù thrn ¡ubdtvlttcd lnùo ploir fu ".t. 
ln

¡lrr. ?hç¡r $!rÊ thrn tÍthtly rct ¡tock¡d rt e unlforr¡

rqtt untt I lhc declrcd ttuç thrt thry HGrc rÊqstrcd to

rt¡rt mgroyth. thcrç Èlscr for tha 3 tubBlotr of ctch

¡vurd wrfe !r
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+ Ilrta regroúth ¡[aricd

t?-¡t-6e
l+-lO-6e

Ze-9.4e

l0-9-é¿

, t-8-6e

ûurl¿e tha vtclq grGeGdlng th* rt¡rt of thË lrÞGrl*ant

t,br rplclng tt¡atacntr* Nt dt¡crlbtd lÞove, UGrs r¡t,rblf¡htd.
Ramotrlng rtrlp* rt thl¡ tatt rtrgc obvtr3¡d eny dtff,¡rsnet¡

lä ùh. grøth þlblt of thc plrnts rhlch cor¡ld o€cuf lf t,hr

atrlpt vare ftñqrcd *rrllcr. A rotary aoÐuar ul¡ urrd to

cut Lhr rtrlpc. Uhcrc thc hcrb¡gG ur. tttt lt ua* nGcÉltlry

to rrmqvc lhr ttrtpr ln rtagcr Þy vlrylng ths lutghÈ rt uhlch

thr rtoyr7 rnt ùetn At tho flnrl cuttlng tht uor*sr vaË sat

to çr¡t rù g¡Ê{at l¡ne l. ?ho cut horbçgG vls rcnoqrd ¡nd

tht Þsrcd atrtpc ttghtty dug uB rtth ú rêt¡ty hoc te Prsvent

eny f.grç¡fth.

Gr Hcrbcos lnt¡ttt

Hrbrgr lnt¡kr ìJar ttsa¡tld 8l r¡tl of

Snrd

t

2

,
I+

9

+ Surrd hrlght lnercrrl*g froc li.



lt,

tntrhr,/untt Èlnc rerlng thc aclhod of AIldcn (l#¿]. Shæg

ycrc hrrncr¡rd for f,cccc¡ lnd Brlns collcctlon, w:lghcd rnü

ln&cdtr[cly put on thr rcqutrcd ¡:totr for r moscurGd F¡rlod
of epproxlrnttly ono hour. Thry rdgrÇ thcn rsrclghod.

In¡enrlÞlr we lght lor¡çr yGrG c¡tIMtcd frm rfnllrr rhttp
fully hlrnroacd, whlch v¡r¡ not prrnlttcd to gr¡gc for I
atml l¡r pcrlod of tlmc. Thc dlff¡rcnct ln vrlghtr of

rhcrp brforç end after gnclng, plcr tnrcn¡ûblc rrcltht lorrc¡
uì¡r taltcn rt r nolrurG of thc lr¡takr of grGGn hcrÞrgr by th¡
rnlnrt. EaÈtmaùr¡ of thc nol¡turr eontcnt of thr hcrþegl

hrcrs BrdG ln ord¡r io arrr¡¡ thr dry nattcr lntrh¡r

d.
-

Holrter¡ Contcnt of lt¡rbrgl

$emplot of grrcn hcrbagc vtrt collcctsd
froa rlt plotr durtng mch t¡ile trd prlr rtudyo A ¡In¡lrtcd
gfrtlng tcchnlquc rnr omplo¡rd, pluckl¡rg tho topr of, hrrbagc

rrthcr tlrn ontlrr plrntr. $rctlon¡ sf thc plotr vhlch

úçrG obr¡tourly rvoldcd by thr lnla¡t ucrt nqt pluckcd. tht¡
ncthed fc rntlrcly rubJcctlvr buÈ, ¡t v[ll br ¡hwn latlr*
Gny Grror duc to thl¡ caulü not *ffect lntsrproßrtlsn qf th¡
rcru lt,r.

Srapl*r yGrG tmldl¡trly nt lnto ncf ghtd Plartle
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brgr end ihrrr uGrr r*or¡trcly rerlrd. thry xGrc th¡n taltrn
tq the lrÞonfory whrrc tht Þrg tnd lta csntcnt¡ rr.rr
v*lghrd. tht htrbrgc vrr thcn rcnwld and drtcd t,o conatrnt

uctght tn a forccú drrught srçü ¡ct ¡t 85oC. Fron thc

uelght of dry hcrbrgc Èhc dry nrttrr pctcsnÈrgc of t"he grccrr

tre rÞagr no c¡ lcs letcd .

l¡
-

HsrbrEt Þrv ${rùùry Ytrl¿lr and Tlllcr
Legf¡th

Hcrbagr dry rattcr ylrld¡ vere rrrs¡¡rd
oBC., on Octobcr l?, from rrrr{oaly plac¡d gaadmÈD yhlch

ytr¡ cet.,to ürmrnd lsvet Dy Lhr urc of ¡notor drtvcn lhcrrfng
hf,nd plrec¡ (¡er Pl¡tr ÊÏ. Xn crch of the undl¡turb¡d

cvlrd¡ 15 gurdrrtr crch I r.qulrc nratrc ln ¡l¿c rcrc cut.
trn thc spiccd ¡inrdr ä0 aetrç-tcngth ¡trlps ucrc trltca rt
rendom from rotrr trlthln crch ¡ubplot. Thc horbagr frm
åny orN. rubplot nr bn¡lk¡d, ptrrccd ln lab¡llcd bagl end

taktn to thc lcborrtory. Hsro, ücpcndlng on thc bulk of,

thr ceæplar, they urro çlthcr drlcd ln tsto sr velËbdr

¡qÞ-ltrnplrd rnd ùhc eubtrnplo¡ drlcd ln ¡ forccd draughÈ

svrn rrt rù $uC. try mttrr ylold¡/rnlt arc¡ for thr
rttclt ¡rerda rcr. ¡rtc¡osd f,ran datr on lrcr,brgr ylrldr pcr
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tsttra length of rûr, lrngth of rorlr totäl ¡¡uaþ¡r of royr

rnd ptoù rfctr

llllcr llngÈh yrr drf lned ¡¡ thc '¡nraourGsRant fron

ths Darc of ¡ tttlcr to th¡ ttp ef thc loagccL lsrf. Brtu¡cn

20 and )O plant¡ TJrrG ¡elcctcd rt rrndoF¡ thronghæt G¡ch

ptot, cut rù groand trvcl, ¡nd t¡ktn ùo th+ laborttoryr
Hçre thry v?rc rpllt eF lnto tlllçr¡ and oubraaplod to glvr

I rrmplc of rpprerlnåttty l0g Èlltcrt. thc¡. ïcrG thcn

¡ueaturcd ¡nd thr ncan ftllcr lcngth drtrrmlntd. S*npl:r
¡{Grr trhon oa ths ¡¡rrc dey ar thrt, oo whleh herbrgl dry

n¡ttrr yletdr yßr? d¡t¡rçtald.

î Exprrt¡¡oflt¡ I AnIr¡ l¡

Thc ¡hcçp urcd þraro Hsrtno rrtthcrt

olrtslncd fru t,hc Ingtttutrte f,lock. Thgre uor. ! total of

6O rheop comprlrcd of Èuo fleck¡ of, !0, and Gåßh tf thit.
hcvlng 15 ]lrrrllngr rnd t5 lrsbl. All anlnal¡ vcrc ntrltl-
flsd lccordtng to ùhslr Intakc vhlch rrsr rrrGr¡ed tn r
prc llnlrtry [rf r L

1o ¡n¡ur¡ ghrt the rhc*p xou,ld grlrt lt,crd l ly uhca

Fr¡t oa thr plEèr thly urrc pr*vrntcd fron grrtlrrg for úöüs3-

Èlçg brforr. thls r¡ae froø th* prcvloue aftcrnêon !n thc

ú
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clt. of thc r.r. floeh, vhttct tht p¡ür f,loch wa¡ ¡lnt up
.rrly ln ühr norntng tnçcdtrtrty precodtng thc rf,torÊooË
op.nßlonr. In rddltlon tô thtr frçrtnent thc rhcGp rlcrß
nrpt eR ¡hort fccd vt¡cn not o* thctr ü¡pcrlnrntel plota.

$hrcp ìJ3FÊ rlloc¡t¡d rß ¡rndoa t,o ùhrlr
rcapcctlvc trratnlntr aad bale,rcçd Þstycen ryrrdr fsr lntrkr.
Thcre ra¡ only onr rhrca prr trçetacat and rtngtr FrIr¡ of,

yËsrtlnSr and lanbr gnard th¡ r¡n¡ ploù ¡tulltanroraelyr

Thr ordrr tn *trlch the ¡hc¡p rcrr ellquod t,o ¡ntcr
the l5 plotr tnc r¡rrdoal¡cd f,sr dtffçrrat dr!æ, Thc *.8¿
operttlon bogen rt rpprorlnrtrly 9.0o rrur lhd thl poae

spcratton epprorfmat¡Iy e.oo pcrr Thc cntlrc spcrrtloa fot
rny ð!¡o f loclr t,eoh å-I henr¡.

At t,hr bcglantng of ¡rtt¡çr thc l.r¡ or thc pr'r
opcrettonr E eddltlon¡t l¡nbr rnd 2 yGrrlln¿;r üGrG ?rarne¡¡cd
for fecsal and urlRa cotlectfon, vrlghed end thsn ttcd ro ar
t'o Br*vcnt grectng, bul, rttoutng rärÍG f,recctom of moveracnt,

Thr t'lmc tt whlc¡¡ thry yrrû rrf çÞcd r*ar rccordcd, All
rhrcp y;re H.tfihrd Èo the nçere¡t to g by eltnslng frçp ln
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Ây.fy rcÉl-r¡lf tndl€ttnS b.nçh tctl., €rprßlty $O hg,

eh¡rt $ç0 X 5 [r Tho lho.p for gr¡llng urrc nsr l¡¡rn¡r¡Ed

ln petrr {onc lemb, onc ymrltng}, rotghed, and thrn drlvon

cuù Èo thrlr r€tpccÈ¡v. pletc. Ptat,e 5 ¡hovr * rhrrp
harneç¡cd for f¡ic¡l snd rflnc colllctlon lurprnded fræ
thc aealr on trhlch thcy urrr valghod" Thg tlm¡r tìu shcrp

vcrë vclghod end the tlueo¡ thcy cnt¡red t,h* ptçùr rcrr
rccsrdod" A"f,trr rpprortr¡trty onc hour oût thr plot thry
ìdcr¡ rsnovrd end fßrÍrlghrd. thç tlse¡ tiley lrft thr ploÈr

rnd Èhs Èl¡¡ne¡ thcy vGrG rtwe lçhcd y3trG rscqrd¡dr

Uhcn thtr h¡d brca rceon¿pllrt*eú vtíh rlt ,A rhtrp
tt¡¡ l+ uhleh ycrc Èted up uorG rcyclghrd ¡nd th¡ ttr*¡ Éf

vrlghlag r:eordrüç Thc dlf,f,arcnct ln thc lnltlf ¡ rnd flr¡rl
relghtngr for thcrc thtep $rv! thctr lnacnrtþlr u*lght larr
rnd thlr dlf,fcrcnec dlrldrd Þy thr tlnr bttylcn vltghlngr
grv* Èhc rrtc of ln¡rnltblr vrlght loc¡' Thlt v¡luc yr¡

rværged f,or lrabr rnd far ystrllngr rcprrrtrlyr

Ar¡ualng rlullar tn¡cn¡lblc vetght los¡c¡ for tht
grarlng lhrcp, lt rts ttua po.àf btt fram a lmowladE¡r of thrtr
ùlnc¡ ÞtÌrccn vclç¡hlngr to caùf nata thcf r total lnscnotblc

vclght lor¡cl. Tht¡ v¡lur rddcd ôñ t,ø tlro dlffcrrner
bttú.3ß thtlr fnlttrl rnd flnrl uclghtngr çiv. I mer¡ur; of,
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PI;ITE, B. Èdrthod of walghlng lhrep durlag Exp*rlmontl

I rr¡d ?.
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ùhclr lat¡hc of Erccn hffbrgr. R¡tr of lagrHr rn EþlE
rrir obt¡lned by dlvlâtag thl¡ vrlue Þy tht tot¡l tt*r they

aBent on th¡lr rcrpecStvr Platr. Blclt¡rc of, nr¡ôr rrrly
tn thc aornlag of, thç ùhlrü d¡y {fttsucr ?O} ùhlr oporetloa

¡nc dtfcrrcG ùo tbr Eofnlng sf thr e lrt.

lr.!.I ¡l¡¿sqtLIS

Th¡ te taùlcn of r¿tc of lntaltt øf la¡abr enÉ

of yeartlng reùherc to dry aattcr ytrldr/unlt arca t¡ thærn

ln Flgurt ê, It tt at oncç rpf¡ercnt from ùhl¡ dtts t'hat

dry xattcr yle ldrrlunlt t?Gl I¡ r moaü ünf,Gtlrblr ncrrErt of

I prrtrre prnn¡tcr clo*cly re lrird ts rcte of lnÈeh*, rnd

hlncl, to tlrr Intrf nslc ¡vrl ltbtltty of htrbage to thr
gnatng rnlnat. At lOO0 lÞ dry æ*tter/unlt rrcr¡ 1rÈl of

Intrh¡ nngrd þttvr¡n ã.!-J.S gfulnr Thcr¡ rfl! ao rlgnl-
flc¡nt dlff,ærncr ln th¡ Ë.ücr of latrkl on thc ùuo rrcct
rv¡r{l büt oa ¡ulrd¡ øf, thc thrcc ¿hsrtert ttltcr lcngtht

t'hc rrte of lntrkç ur. tf gnlf tcrntly hlgh.lr f,or thc undlr-

ttrrbcd Lr:¡tannt" l{eiucvæ re¡ult¡ rtrongly lugg:ct t}lt
dry ntüor por ealt tret .ELlg rrt ¡Ê nnrclteÞlc Suldr te

nùe of Inùrher

ln Flgürl ! the rctstlon sf r¡üc of, fntakc to lcnçth

of tlllrr for both lacb¡ rnd lrcrrllngr l¡ prclcnt'cd. Thc
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FIflnE 8. Rclrttæ ef retr ef lat¡X¡ d llnÞr

(bottc) ¡alú of ¡nrrttag rqtbæl (Ùopl

to drY Ðttct Ytrlárr/enlt lrel.
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F.Iü{4å ÌÇ Rltrttæ of r¡Èr of tntrhr of lr¡bo

(¡ottrl rnd of )tt r llag uett¡*r¡ ttopl

Èo llagth of, ÈIllcr.
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,r¡trca¡ly goad sclrtloa b¡tsrn lcagtb of ttllc¡ rad rrtr
of lnt¡hr I¡ lærdtrge ly tpprrcaf ¡ R¡tr eÎ tnttF latttrtly
lagrca¡rr npldly rlth taerart tn tlllcr tcngth ep to r
tltlrr tcagth of lt€0 ce" Îbæcrftrr tþ.rc rpprrt to Þr

vtry tl¿tlr changc ln ntc ef lntrtr rlth laere¡¡c ln tlllcr
tcngth"

It ¡ar net pêÊrtblc to ertrblt¡þ any mrLhcÐl,lc¡l
ftt to thl¡ d¡tr, nof vould rush tn ùpFrÊ*eh be vcry ecrnlng-

f,¿I. Hørcver a¡rntrutloa of the drte tndlcat.r ùhrù

rdJuetlng rrtc of fntakc for lcngth of ttllor dld ast

¡lluluùc thc cff¡eÈ af grü.tGr rrüc of lstrh oa the

undl¡tErbcð rçrr{r of ¡hort tlllrr lcngth. tæpltr thtr,
thc¡c rÉrütt¡ etcerly rhw thÈ lcngth of tlllcr l¡ uueh

sors clo¡oly rcl¡tad Ès rrtr of tntahr thln dry ucattcr/ualt

l?å. the rpf.r3at dtrcrsp*s¡r of hlgher rNt? of lntqhc¡

oa thr uedl¡tarÞd ¡nrÉ¡ Ë3rcly mggr¡t th¡t tÞcr: ery

rtllt ù. roilr othcr fretor(rl to bc con¡tdtreÉ,

Ccipatlroar of thr r¡tc of lntakc of lanDr lnd ycrr-
llng rr3hcr¡ vhl,ch cen b¡ ¡*ldr frs Ftgnarc 5 ucrG, to rey

thc lract vfry later¡¡tlng. t¡eb¡ hrd slç¡ntf lsantly lo*cr
rlt¡c of lntaho than ]rcaf ltngr oa ¡rnrd¡ of long ttller¡
vhllc on ths rnrd vtth thc shsrtcst tlllcr thl¡ ua¡ rcrrrr¡ed.
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Hhtlc tfn forrrer war expcetGd thl latter offect rts frthcr
rurprlr tng.

lr.l.!l ÐtSCttSSlot

thlr lxp.rlrcat u¡ rlnplr tn dc¡lgn arú

a¡tet¡tloar Nt Iù Ìnr n¡doubt.dly rchlwed rbù lt ¡¡È ost

tE doe Thtr n; to tc¡t thr lr¡rpothcslr tlr Cry nttæ
ytctdrlunlt ¡rc -ËE-¡e lh. F.rtErG prrxstrr ¡rsct clorrty
rclrtad to thc lntrln¡le rvrllablllty of herblge to Èhc

gre:lng ealnl or lr lrngth of tlllar Þcttqr rctaLrúr.
thccc resulta euggeet tht lcngth of tltlcr l¡ brttcr
re l¡ted.

thcrr rc¡ettr hæærr mrt b Jrdg:d la rclrùloa tc
thr rcæfrcy of ths ¡ecthd¡ u¡rd In obtelnlag trril. It I¡
ùbr re levraù tê .¡rrlae ¡æc sf thr Þo¡¡tblc Ðoürct. øt

rfrsr la tbf¡ r*prrlmat. FÍrrtty lt tnr ncct¡Jrry to
taürr. t,ilt ùlrc rplelng trcrÈacstr rppllcd d[d cff,rcttvlty
tTtpy áry mtlcrlnntt rrlto Tht¡ venld not lnrc bc¡a co tf
thc rnlnt¡ hrd conflncd thrlr grarlng to r alngtç ¡fro
thlc nrr RoL thc c¡¡¡r

Â grrrtGr 3oürcc of, ürror I¡ tn thc dttcralmtlac of

rste sf lnlahc vhcrc thc ¡rrraptlon n¡ egdr tlnt [ttt rnlulr
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grrscd for thc fstl perlod of tlaar thcy UGFG oa tlre plotr
orr rllcnrttvcty, thet on tt¡r dlff,rront ptotr, thcy grseeú

for th¡ lrn. preportton cf tlec Èhry ucfÇ sn t,h* plotl,
Ob¡cruatloal rcralcá thtt thl¡ gr not ¡a tnd vrrl¡t,lenr
ln ths tlmrr spcnt grrrfng occurrcd. th¿rG n¡ t tcndrney

for unrerÈ trr both cler¡ of thccp vhrn put æ tbe ¡nrd
of ¡hortcrt ùlllcr lcngthr Ît¡crc n¡ ne rPparcntly cotl-

rl¡tcnt ìrovrd tn thl¡ rGrpGGt on thc othGr tre¡tsrnt¡. Tltc

ebccrrcr ef rny cofr¡lctont trer¡ds of snre¡t on thc othrr
ploÈe, cæplcá utÈh tht rclatf oa bcÈvctn lcngth of ttllcr
rßd rrtc of, lat¡kr rhwn on tha¡c platt lndlcrtc t,Ðt
althongh thc ee¡uapttea th*t shccp rtc fsr thc fall hq¡r

my bivc rddcd to thc vrrlebf llty of tht drtrr !L la oo rny

lnvelld¡tsr thc rccnltr.

thc ùrs¡tæcnt cffcct¡ oÞt¡Incd rrc too largl to bl
rccçuntcd lor ln rny *¡y by Grrort !n eELlrmttng hcrblgc

dry mrt"tsr sontçnt or ln¡rn¡lbl¡ uclghü logcc¡.-

thc grcr¿ËF rato of, Intehc obtrlnsd on the undl¡-

turbed ¡vtrdr of ¡hort tlllcr length I¡ lndlc¡tlve of ¡rr
tffcct dur ùo [ht epnelng trcttntnt. It lr ast ccrteln

heucv*r vhethcr thl¡ tt dr¡c to ¡pcclng 3g[_g ar to tbc

sff,cet of ¡olllng by dlrt rnd gcncral tranpllag by nrchtncry
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and F¡n durlag èhs procctt of rcBwlag ¡trlpr of lrsrHgpr
ålt,hoogh evcry att¡æpt mr srde to rcducr ßhl¡ tffcct tFrr
Ét asEc ¡vldt¡c¡ ef tht¡ occurrlng. such Êf, ecglErfcRclt

could rcducr ihc prleteblllty cf thc hcrÞ*gr rrd, ¡3 ùhr

urtdlsturÞcrl plota rgrr not euÞJcetal to thlr trcrtsc*t,
thlt esuld Ìr¿v¡ contrlbutcd to thslr greeLcr r¡tc of lntekt.

In ùht¡ crpcrlmnt thc lndex of lntrln¡lc rvrtt¡Þtttty
sf bcrbrgr nr thc r¡ùc ef, lntak¡ of bngry ahcsp êyir ùht

rcl¡tlvely ¡hort pcrlsd of o*c hour. th¡t thtr dscr aot

rtpf€tcnt r nstml ¡ltutLloÊ lt obvtotrr fræ thr hlgh r¡È¡t
of Intrkt ebltlnGd, ltmvrr, thr laportanÈ Dotat acd¡ lr
thst t,h. potGntlal retr of lnt¡hr n¡ lncrca¡cd by lncrcaatng

tlllcr lcngtb rp Èo r tllltr lengSh of l5-'?O cn rnd tbt
thta potentlrl vartcq ylth cla¡¡ of, ¡ùoch. thl¡ f trdlng
lcad¡ to rnothcr qscsttoa. C¡ bvc fo.¡oqcd ùhåt mÈc of

lntske le rrlrtcd to È!ç lntrlaslc rvrll¡blllty of hcrbagc

te thr grttlr¡g rnlæl, l¡1. to thc .a¡G nlth vl¡lch hcrbrgr

l¡ prchcndcd, rnd ve lrvc culdrricc ùhat ttltcr lragth tr r
good pctcurr sf thl¡ ch¡rrctcrlrtle. Hclevcr, hol ls
ects¡l prchenalon" e¡ r¡¡ca¡cd by rlre of, bttc a,td ratc of
btttng, rc!¡ùcü to tlllcr hngth and r¡te of InÈakrl thtr
l; t,he quertf oq a¡kcé ln Erpcrtucrrt 2,
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l¡J¿.O EXFERIFE.IIT e

la tlrt¡ erprrluat, soaduct¡i érlrtag tlrr rprlag ef

lS3, tbc gnglng àehvlmc of ¡errtteg wtturr ta Èlnr
of, ¡t¡r rad mber cf, blt¡r Ër Grl¡tla¡t le rclrtlm to ret¡
of ln¿¡hr rnd elrqglng rvrf lrblllty of l*rbrgû.

h*,.1 Dgsrtr

-
A b¡ lrac¡d lncæplcÈ¡ radoltl¡cd Þloc]

drrlgû nü utl tlsd. Â ùot¡t of 28 obaornùtoqr reri
ncdc ¡y b oÞrlrtrn srcr I gtrtsd¡ on I [ot¡t ef 2ß ¡b¡P'
Thr¡r mfe t rurrdr, cteh of tfffæsaÈ ÐilaÊ tlllcr length.

*cr tht ? Farted¡ ¡tch öb¡rfrcç ttudtcé ? dlffcrcnÈ

rhrcp æ rlsh of the ? dlf,fmnt ¡nt{¡. A plrn, cf thc

áertgn lr gtnrn be lry vtth tts ? ¡*rúr Þ*lng r.Prctlnted,

ta laera¡lag otûæ qf, tt llcr lcngthrr by lla ryaÞoll

1r{?'



S.

PENIODS

ogsEmrERS

2 rb

Îb¡

2

,

h

5

6

?

t

16

1?

1t

Îtl}

,,

Te

rt

1t

T2

,,

16

1t

th

îT

,5

16

T2

1t

h
,,

1?

1l

Îe

15

t!ù

t,
16

LJ¡¿ I€,ÎIüJDS A¡Þ Ë{AIERTAI-S

lå¡rbcrr of bltc nl dstrrclncd by dlrcct
oÞrcryrtlæ tu?lng rrr*nl prlodr aeh of thrcr nlrutcr,
uhtlr tlrc lh¡rp gnr'dr llrrbrgc tnttkr r¡¡ dctrrrlsrd er
ta Ërprrtlcat l. Sl:c ol Þlt¡ rËr I dcrlvcd vtlrr erlcn-
lrtrd fr* lhr drùr rclrttag to rrtt sf lntqkc rr¡d mrbrr
of bttr/nalt tln"
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thc ¡¡cthd¡ u¡ed for prrturr c¡tabll¡luc¡t rr¡d

nnrÐlta.nt and for na¡urlng lurÞrgr üry llttæ ylrtdr,
nol¡Lurc cenÈent of h¿rÞlgr and ttllcr lcngÈh EfG ¡latter
to Èhe¡c u¡çd la Experlarat l. Tl*rr ucrG hfficvGr r fry
ruodlf Icrtloú la tlst no ¡Èrtpr si h"rhg. uGrG reawcd

froq tht crer{r, sad t,hr drtr¡ on rhtch rlgroutlu rGrt

rllovté Èo ¡t¡rt ln thtr axprrtacnt ËrG proûr.t¡lvlly lâter.
Plot rlr¡ a! tlro roduccd to fu

!. Procderc

Erch pcftod of thr c¡pcrfpsnù tooh

rpprorlntcly tso bour¡ to eonplctc. It n¡ []tua Posslblc

to coægletc th¡ s¡pæteeat ln tro day: - fq¡r ptrf oüt ott

Octobcr !O rnd thrce on ûctobcr |1.

Îrrrnty rlghù l¡Gtrllng vrthcrr vhlch $tr. u¡cd ln
ùhe grclosr crptrlccat, rJtrç rllec¿ttd at firMsË tç thr
tsvtri rwr lnd foqr eølnrrl of thc rxprrl*tnü. thstc
rntnrl¡ v¡rc ácprlv¡d of foddcr clÈbgr frq tbc Pr¡vlou¡

wcnÍag sr frm crrly aornlag of thc dey ea rhlch th¡y
væld Þs Eb¡cnnd, depondtag oa r¡hrÈ tfm of dey thoy vetltd

bc q¡çd. Tl¡I¡ Þroc¡dsr3 Bt rdoplcá t,o ensurc that thr
rnlu¿l¡ r¡ol¡ld cat ¡tctdlly for th¡ fqll Pcrlod thcy uçrl

ef, rn ùcPC¡
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andcr obrcrvrtlsn.

For crcb p¡rtod three ¡hcrp utro Þarae¡rod, vrlghcd

and I'lcd for thc dctrmln¡tloa of tn¡cn¡tÞlc rctEht lo¿¡c¡.
lxatdiltcly thtt rl¡ donr thc fær ahccp r.r¡Elred for th.
psrtlcular psrtod trsuld bt hrrnc¡ccdr uGIShGd, tnd tlr.
tlac of uclghlng rccorded. E¡ch ob¡rmr rætd thrrr drlye
hl,c rtlosrtcé rhecp to hl¡ p.rÈlcalrr ptot rrd rccerd thc

tlsc of sntryr tacc on tþ pløùr hæwcr, ùt* Frrvlqrr
e¡pcrln¡atel procedrr3 nr nodtfled Ia thnt tttr t¡re t,h.

rhecp apcnt acfullly grulng. nr d¡Èerrls¡Cr 1Èl¡ nr
dsar tlaply by rrcordtng otr p¡ptr G.eh ttm Èhr rherp

sÈerLed r;¡d rtep¡cd gnrtng ¡nd thcn tot¡Illng thr rl¡¡ter
f,or uhtch tt ¡cÈu¡lly gn¿cd. ân:tag l¿ thl¡ upcrlncnt
ra¡ drflntd r¡ ftrc rcturl nnhrndtn¡ or eherlng of foddcrr

lfuabcr of blte¡ rlg drtcrnlncé for ùhr:s ¡alruÈr

p€rlod¡ at ¡lx dtffcrcat ùlarr vlÈhÍn tl¡ç enG hour pGrlsd

tht ¡h¡sp vcrt on thr plot¡. 1lç¡3 upr€ cq¡ntcd yttb thc

¡ld of I dtglt sounùcf. lIE tlrtc alaute p*rlod rrl¡tcd
to thrtc rlnntc¡ of retutl grr¡lng.

Aftcr rpproxlartrly ane hær Èbc ¡heep ycr3 drlvca
fræ ttæ plolt, rrlghed end thc tlms of vrlghlng rrcordcd.
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Sraplca of herbage rGrG tekca for ¡lalsüurr drlrrshrllon ¡t
thc Gnd of crch ptrlod. ln c¡lenhttng nÈe of dry nattcr

lnt¡ko tlrc tlnc ¡F¡nt actnrlly gnzlag nr ¡r¡d lnct3ld of

the totrl Ètnr oa tlrc ptolr, ha acrbtr of bltæ PCF

nln¿te *t Gtlcaletd and scra rlcr sf þlÈr nr dcùcrslncú

froa thiç f¡ctor ¡r¡d r¡te of tnÈske.

L.h.f RESULTS Â,¡{Ð DISCLTSST'ùII

Fhnn t¡tc of, fntaht, ¡t¡c ef bltc rnd as:bes

of Þttttfintn, plottod rglrta¡t E6a tlllcr ¡ngth' err rhoun

ln Flgnrr þ.

Slsc of bfte lacrarrcú elxoat llacarly vttÈ lacrrasleg

lcngtb of ttllsr rbtlc nunÞcr of blter, rftsr ln Inltt¡l
lncrcrrc, dccttnûd ¡tædl,ty. Â¡r lätrrcatlng foture w¡
fhc snanrr tn yhlch tlr¡r¡ tyo f¡et€rt¡ Êffib.r oî blttr ¡nd

¡lac of btt¡r, varlct to It to nlstltE r con¡3rat retc of

lntrkc rft* q¡rl¡m rrter lrrd Hrn r€htærd. llærvcr

Þcfofr ¡naxlro latrh¡ ta achtwrd al¡c of blÈs ls ¡o rnrll
thrt dopltc lçctrt¡¡td rrtc of þIttng thc anlnl -¡nc snrblc

ùe rchløtrc ne¡lm¡r lnü¡hc.

thr valse obtrlnrd for nunbgr reá ¡ll¡ of þltcr otr
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FTGT,JRE h- thr rclrttaa cf mrrn r¡tc of latrht
rlæ cf Þltr, rnd ÉËÞ.r ef btter/rla
tç lcngth of ¿¡ttcr.
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11, thc snr{ rlth ùhc strort¡¡t tlller l:agtb, docr not

rÞfrr to csnfore ts ths gcnrnt trcnó¡. Th. ircrÈ'*gr

on thcrr plot¡ lnd r læ notstr¡rc contcat (5té5X1. th.
aatsl¡ rruru rcrtlær, grrrlng nr lqt¡ræltloat anú rcry
¡ol¿ctlvor It l¡ fclt ùh¡t ¡oEG f,retor eth¡r th¡n Lhr

abtllty of the ¡ntml to prthcnd thc hlrbig3 tnf luctrcrá

rrùe of tntatr rnd th¡t thls ra¡ probebly palatrbtltty.

ln tht¡ rxprrlnenÈ n¡rlms lntahc ue¡ lchlcved et r
tlttrr lcngÈh of I cr¡ vlrllr ln Erpcrlmrnt I lÈ r*r¡

¡tt¡lntd tÈ r tttlcr length of ltr?0 etr Th. preturcr

'd€rc *luttar la both cxprrlæntr ercept tbt dcvctopcnÈ

Hù nor¡ rêvancrd ia tÞl¡ trpcrln:nÈ. tht¡ eculd Ìrvr
glvca rlre to a parturr vlth I norf crcct Urblt uhtch ce¡Id

pÐsalbty frcÍtttrtc prthcntlea. tt la suggc¡3d hæcvcr

thst the sÐJor ccntrlb'atlng frctor nr ttr: aorc tccumto

¡rrlrrDfat cf tbc tlçc thr rh¡cp rpcat gnr¡lag ll thl¡
cxpcrtmnt. 11, la Erprrfwnt ¡r tht rb¡op rcturlly
grazd for r ¡hertrr pcrtoü thrq th¡ r¡¡sntd oo. hour, ratf
sf lnt¡lt voeld Dr und¡ru¡tlmtod, 11 th. pcrecntagr

Érfof t¡ e¡rurrd een¡trnt fqr all trclLncatan lhcn correetlng

for tht¡ æror vsuld lasra¡¡r tht ttopl of thJ "llnr¡rt PËrt

of Èhc grrph thus gtvtflg ¡n ctrller lnrlnüsr ln tlrlr
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cxptrllcqt ths Ðr[R¡n paüslble 3rror frm tht¡ rû$rÈt for
t rtragle oÞ¡cmatlër (exclndlng thoa¡ * 1l) rer ¡O

¡olnuÈcc of tffi fn thc crtlmtcd retc sf tatrhc.

thl¡ crpælæat Ìn¡ tls¡ rhw¡r tht up te r tl llet
lcngth of I * ntr öf tntaltr ra¡ dlrcetty rrlated to thr
¡blltty of ths rnlsl ts prrhtnü lt¡ food, Èot thrrcafÈcr
tlthægh rerr et preh.rirlo{ì lacrtrrrá r.ta ef latehs m¡
not rffectrd. thl¡ lctd¡ to ttro lnportaaÈ quertloar

Do thc rclrttenrhlp¡ crÈrblt¡h¡d brtvera tho peraucücrr of

thc rrrrú ,¡hlch f,rel llt¡ùr prchcnrloa ¿od rrtc of f nt¡hr
al¡o hold for tot¡l lnLrkc? thlr lc cr¡ala¡d la Erpcrt-

meot ].

l¡ .5 .O EXPER IlGffi B

lr.5.t I¡tÎRûlucÎ¡oil

ls thc tro prwlær lxFcrtæntr rcport:d la
thl¡ lhc¡lr lt n¡ ¡høra t,htt length sf tlllcr ffir Forc

ctortly rcl¡trd tE thç lntrlnalc nrrllaÞlllty of hcrbegc

and ts tlr potcnllal r¡!ç of laù¡hc by rhtcp then unr dry

n¿tùcr pcr unlÈ orar. F¡tc ef lat¡hc hovtvct, *ay aet br

¡ Ëooé l¡¡dc:r of total lntako. Tstal Intake l¡ thc producù
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of rate of, lntaÈc aad grrtlag tlar, ¡d lærcared nÈc of,

lnùrhe ¡hæld luve ne :ffrct oa tetrl lntrhr lf grrrtag

tlne nt r.üuc.d rlccltencmrly. .Âlre rrÈc of tâtrh3
nscr¡urc{ lsedtrtcly rftcr r prrtod rpcnt le .;srdr I¡
psrslbly aot ¡u¡ü,rlncd for rny leag lnl:rsrl of tlur. tht
qurrtloß urr Lhur ralrçd ¡t thc rnd of Expcrtr¡nù ã ¡r to
r*hcthcr thr r*l¡ttsn¡Þlp bctucrn r¡ùt oî lnÈrkc a*d pettarc

svrl l¡bl llty ebtrled ln Erplrtmatr I ard 3 ræXd brer any

rchtla to tbt bttucra tstrl lat¡Èr r¡rd ¡rrtcrc tvalh-
blllty obt¡tard nnÉsr I !Êort nermt grrtlag ¡lt¿rttea.
Ç.Err cf thr cbjrsttvo ls thr upcrlqcnt ts b{ d¡¡ertb.ú
bcloy n¡ to rn¡rçr t,ht¡ qucrùlea.

A rccosld ¡ln of thc crperlæ¡nt vr¡ to dctcrntnc ùhc

sffeet of ¡ nurbæ of oÈhrr f,¡ctorr en th: lntakc of, tha

grertng rhrcp. thc frctors ¡clcctcd for atudy rtrc FrprG-

crnürttvr of Ëny eruæty rneeeql,mrd ln grrrtÊg Ernrgcracnt,

lre . rtocklng trù:, bcdy rltr, pnrvlær nelrlttsnl hlrÈory.

th¡ lnÈcr¡etloe of lh¡¡c frctor¡, yllh rsph¡rl¡ on thctr
ccparetr lrrtcractlon rlth lsvrt, of trcrbrgc cvaf lablllty rn:
a lro crtnlacd.

Îhl thlrd ebJcetlv¡ sf thl¡ uprrlncnt ¡a¡ Lo rc¡aretc

cffrctr vhlch rrG I eon!.guGncc sf changlng lev¡l¡ of hcrbagc
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avrllrÞtllÈy fræ tny ogtrr effcctr uhl€b n)' bc lnhcrræt

ln ùhc tr¡ntncat tùsrlf. For cxrnptc, tf tacrc¡tag ltech-
Ing ntc rhq¡td cüEs. r dcpecr¡lea ln lntrfs thl¡ eanld Þt

duc ncrsly ùo ¡n lrrocletcú dr¡ncarton ef perturr ¡rrl lrbl-
IlÈy or, lt cer¡d àr Éur to ¡onlt ethcr f¡ctsr ¡üGh ¡l
rcduccd prlatrblllty. thl¡ cxprrfee¿t tlns rtlraplr to
shoìr tf rseh faetorr Êr. opGmttng. It doçr not hovcvcr

aùtcspt to ld¡nttfy rnch f,¡ctors.

lr.5 ¿ DES ¡Gt¡t 
- 

-

å oac.clrtccath frectlonrl fretortrl dctlgn

{Flamy 19+6} ¡n¡ attlt¡cd. tht full frctorlrl comprfccd

l+ lwcl¡ of c¡ch ef tlrG feltøtag factort¡-

{ t } }lrrÞrgr rrlt lebt llty.
(tl) Body rrlglrt.
(Ifl) SSscltcg lrtr.
(lv) &crtdu¡l lffctt¡ cf pr:vtar¡ hcrblge

aul lrÞl llÈy,
(vl Rt¡tüurl cffçstr of prrvloac ¡toclrlag rttG.
(vl ) hctu rc n Ènr t ty ( Phoacr l .

thtr gayc r tot¡l ef 4Ogó tret*cnt ccrblaattorr¡. lt n¡
Go¡rstdcred trnù fr "f tblr l?SG trc¡ùacst conblnrtlon¡l nr
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tln mulm op€rctionrl at¿c ylùh thc rtasurclr Gyêllrblc.
tht¡ frrttloa Ðt ¡rlcctd la ¡nch r s)r 33 to obtata üÌ¡t

raexlnu {nfora¡tloa oa rll a¡ln cffcctr end flr¡t erd¡r
lnt¡rrctlsns útt,b thr cxccpÈloa of t,Ìr body vtlght X ptnrc

and rÈocll*g rlt. X pturt lnt¡ractlooo the¡c lrttcr lnÈcr-
acÈlGn¡ wrc u*cd to tstl¡nntr ptot varlrnc¡ rc othcrylce
th¡rc rotrld b rn tnsuff tctcnt ¡ra;brr cf drgrtrr of frcdoa.
Tlro dc¡tga rlro lrsolv¡d toürr prrtlrl csnfosdtag hlt tht¡
urr don¡ ln ruch I ny ¡¡ to çtatatrc lor¡ af lnforgtlo¡
øa hportrnt rffcctr, Dctrltr of, t,hc trrltænt cæblnetlos¡
rtadlcd rsd rlro tÌ¡r senfoer¡dlng p¡Èt.fnt rm glvcn tn tht
rppendlr.

t* # fnctteR Gqtprtrcd l¡ tucet¡¡Iv¡ obuo¡v¡Èt on¡

(tu tno l¡ pharæ) on cach of 6L rhrcp. ther¡ 6l¡ rhccp

comprlsrt l+ graups of, t6, crch gråEp rcprËscnttng r nqlnsl
þody rrtght clr¡¡. Fræ ercb ef tbcrc grqspr h gnr¡afl
f lcchs of h rhrcp c¡ch F?rG artecLrd, 6lch gnrtltg f lech

balag Þslroc¡â for borty yrtgbt. thr t6 gnzlrig f lock¡ ¡o
obt¡lnrd urtft ¡ltoc¡ttd rccerdlng to ùtrc crportænt¡l dcrtgn

to f6 grrrlng plotr durlag creh pbcr: - thr 16 ptota r6pre-

eentlfrg l+ lsscl¡ of partur¡ lr¡rlleblltty X l+ ct,ockfag rttcso
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t* å frsetloei E¡ tts¡ deterulncd by thc nonÞer ef gnztng

ptotr (t6), fh3 nsabcr of rhrcp la e¡ch flosk {b} rnd trlr
nenbc¡ of phrræ (l+1, gtvtng 2$6 obrctvttloa¡. Prcvloe¡

av¡llrblltty ltú prcvlmr ¡tpehlag nt3 effrctr r.r3 Eratratcd

by rhrcp bclng oa ùhc ! Ievrlr of rvatlrbtffty rná I+ lcvcl¡
of ¡tocktag retc rcspceùlvcly le r Ftçvlsu¡ ph¡¡. Fer

thc ladcper*dcaÈ orthegenl crtlættcn ef tlrc¡e effccùr lt
t3 rrrarr¡rry to lncorporetc lato ßltr d¡rtEn e pre llatnry
pìrre la rÉdlùf ea to tht I nælarl ptnrc¡. E¡ch pàrr.

l¡¡teil fl¿ dayl rrd ¡tæklag n!. t¡r r¡rtcd byrrylng rl¡l
of plot.

Tkü e56 trcrtmnt canbin¡tlon¡ r,Gr3 furtlrcr Eub-

dtvtdcú lnto fotrr S fr""t lon¡ rs that t,ht h ¡rrecp freæ srsh

grazlng ftock çrch brlongcd to ¡ dlffcrcnt irrctlon. Thc¡¡

frretlon¡ ErG ct¡oeca ro r¡ to glvr a ¡tnlæl eonfot¡nd1*g

of ttrl lnprt"eat, cffccùr ulth Dcturco lhtep eosfrt3ôrttr
Sonr cmprrlroÊ! wr. :ntlre ly vlthln rtu:p, ¡w rcrl
enÈtrely b¡t¡r¡n rhcrp, uhlle othcr¡ y.rG f¡rltrlly confcurdeÉ

ølth brtvrcn lhecp cffoct¡¡ lrtr Gonfêundd vlth betvccn

shrcp rffcetr ln trs of thc four fncùloût¡
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thc fatl factortct c¡ sedeá cr | 28, ¡r.the" thra

ln6, la er{æ to f,¡cllltrte l 3r6ttrùlr f,rrctlorlt dætgn

ud thc mblquraÈ rntlyrlr. ?hl¡ Ët rËhlrrcd by eodltg

thc fær l¡crtr cf scÈ fesÈcr rr r 8)E! frctorlrl u ¡cÈ

osü brlc¡

I 2 5h
Fretorr

ll¡rbrgr æ¡l lrbt f tty

9edy mtgÈt

Stectlng ntr

I

¡

I

^t
|.H

sÎ

E

v
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rt

s

Præl c*¡ hcrbrgc
rYrl llbt Ilty
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ts t *$T
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t

Lærlr trl
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Fren tht¡ codtng thü fâltostag offectr, erlng Èhr

rvrlt¡blltüy trortænt al ln criraplc, cøld Þc drt¡rmlndt-

.AB - þ +A - I
tha A contrert -

Thl¡ rePrGtcnt,¡ Èhe avc¡sgc dlffcrsncc beùvcen the f,lrrt

and ¡ccorrd lcçrl¡ rnd thc thtrd rnd fqrrth lcvtlrr rnd my

Þ¡ lcrecd tÞe uclk lftc¡r trcndr (tr¡nd vlth rGtPcct Èo

lwct¡ of rv¡tlrþlIlty).

A+Jf,B-l-Â
Îb. B eocrÈrltt I

e

tt ths dlffcrc*c¡ þcÈurcn thc æsrn for thç ftrct tro lcv¡Is

¡nd thc l¡*t tyo lovcll. thl¡ ce4t¡lr¡t cqlt¡ln¡ rPProxl-

isate ty fo1rr tlrne¡ l¡ Ëu€Ìr ltrforatten rbont llncar trcaô¡

Ir th. A ÊonttratÈ artd aay bc ter6{ thc tÈfoag ltaqt Cog-

pontat.

It tm ftnt Èyo c# tlcófid tro avrll¡þlltty lsvolr

rr. Bqn¡tly rpac¡d ttrc lnte¡tcttoa eoatrr¡t

åB-A-B+t
ÀXB ¡

b

¡ould r.F r¡tat curr¡atsrG tn ùhc retpotf. to ¡vrltabtlll,y rnd

thl¡ Ë¡y b. tlrt¡d th¡ cqrvrtur¡ cff¡et'

2
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l¡.5.1 Á,f{¡lL}SIS

th¡ rnrt¡rulr uer g.nsrttd by ùhr t¡un rnd

dtffrenccr eethod sf, l{¡tc¡ (l9t?}r ûGglect,lng ccrlaln flc-
tart so thrt thc rrnrlnlng frctorr con¡ttÈsLcd r fell
frcterlal. The no*Inrl coriprrlrols v.rc thcn er¡tgned thatr
uo¡t lnportsat aranr (ont of thr corrctpondtng alls¡ ll¡t¡)
ad thr lcportant ¡llrec¡ notd ln lha rral¡ruls ontpnrt.

thorc yerc 6 typcr of cwpcrl¡cn¡ ta thlg anålyrla¡-

Utthtn plot
! Hlthln rhcep

? lokÛ confær¡dd þst'rGrn ahccp

I Bctrccn rhtcp

Sctwocn plotr

{
(
(
(
(

(
t
(
(
(

! ¡Jlthta shrcp

2 }Oße confourÉcú bctvc¡n rhccp

é Srtr¡sa rhrcp

&rn rqüsrcr for rll of thrsc c@prrlron¡ cxccpt {6} ycrc

obtatned dlrsctty by rquerlng and rddlng crrar coftlËrlront,
tnd lcs¡t rtgnlflc¡nt dlfftronce¡ tlun dctcralned ln thc

csurl çannçr. Psr t¡çr 16l cfrprrt¡q¡ r Go*pocttr rmof
dertvcd fræ ùho¡c fo¡ {h} rn¿ (5} Ët roqütrcú. 8ec.u¡c

qf the çrlrÈr¡rr sf È¡rpct of cmprrllene lrwotvcd rtgnlftsanae



tsrù¡ Íers don* ea c¡leulatrd effocÈ¡ oaly.

ordlnsry t¿Þlrr of nc¡n¡ ¡re ù¡¡o prcrcatrd.

thr anrl¡rrcl ere rtt snt !n thr rppcndlxo

lo?.

Horevtr,

ÐcÈ¡l l¡ of

Aarlyrr! Hrc crrrlad €qt €n varler¡ Þrctc ¡flGl¡u?o-

aerìtr ¡rÌd dcrtvrd ¡tettttlct, reprtrcntlag, for c¡ch shctp

or plot, thr teuprrl trcnd chanctcrl¡tlc¡ ovGr cteh

¡¡ea¡nrtd plurr. All dt¿Ê Ër tran¡foræcd to r togc ¡erlo
brforl anrlllalr, Ttrtt nr ûGc3s¡ery to obtala hoaogsnelty

of vrrllnea.

ta ord¡r to rcprratr rny tratccnt rffect¡ rttrl-
bEtablc ùo pertura rv¡tl¡blllty froe üho¡c of rny etþ¡r
freüsrr tlrs rolrvrat data s.rc rlt rdJustcú to e €oÉüfir lcv¡t
of rv¡l lrbt llÈy, tinrr rltntn¡t lng avrl lebl llty cf f cct¡. ¡I

quadratlc rclrtlsn¡hlp btürccn prrturo avlt labl llt¡r and thr
rclcv¡at rüetlstte, dsnrlopcd freq thc dat¡ col lcctcá durtng

ùhr cxpcrlncaÈ, rn'r uttll¡rd for thtr adJurtucnt.

h"5 ù F{A1àRIÂ¡.s,Jq,Hq }strçÐs

!¡ E¡¡crtlont¡l l¡væ3

å Flra of tÞr crprrl*cntr I la¡rwt l¡
glvra ln Flgurc t' Sbortrgc of l¡srd ellsvcd eç.cc f,er
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FI,G,URE E. Pl|Ê of Grpcrla.ntll lftlr
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oûlf h8 plotr (tn¡ n¡aÞæ rcq¡lr¡d for 5 Ftrù¡c mlyl rnt
hcncc tvo block¡ { I eE¿ ,tt hûá to bo ugcd tylc¡ to coæplctr

thc j phrrcl.

Ereh blsch nl Gæprlteâ of 16 pletr rGpr.sGntlag

l+ lcvclr of parturc ¡vatlrblttty X þ lsvtl¡ of, rÈocklag

rate. Plot ¡laer rGrG appronlnafrty .lt¡ .lj, .lf end

.,22 ecrc¡ glvtng rtoehlng r¡tcr of #, Nr 2l+ rnd lB ¡hrcp
pcr rcr. ratprct¡vrllr. A ¡cctloa of ùhr upcrtnrnt¡l
lr.¡ l¡ ¡bæa ta Pþtt l+.

D
-

F¡-?lerc Ergrblt¡lniaÈ g{{ Fb¡r¡srncaÈo

the nothodr ¡doptcd far thc crttbllghncnt
and nerugcacnt of prlÈurc úcrG do¡crtþcú la ¡ccÈIon ["2.O.
It urr polnted out ln t,lrrt ¡rctton t,rnt thc ocÈhod of ralls-
trlatng pårturG ylcldr at lou lsvcl¡ unttl rcgrouth rrar

rGqütrcd dtffcrcd rllghtly fræ thrt sf thr ot!çr expcrl-
.etsntr ln thet e coenblutloa of nostng rnd gra:lag $a! u¡cd.

Tht ¡soulng nr lnt,rodeccd ln ordcr thst fccd could b¡

obtrlned f,or peqecd etrecp.

to detsratalag thc fsnr lwrl¡ of p¡¡Lurr avutlrbltlty
thrrc n€rs Èuo oÞJeetlveg. Flrrtly, thrt at thc lourcst

lcvcl thcrc shoulû Þc thr nlatnrl ræouat of hcrbagc yhlch



tll.

P¡-ATE L. Scctlsn of thc rra Elsd f,or

Erprrlncnt !.
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u€*¡ld cn bl3 thr ¡hccp to c¡t to ¡ppctlÈt tf 'lt eootd

prchcnd rtt that ur prcrcnt, vhtlc rt tn* htghtrù l¡vrl
therc ¡hæ¡ld br ¡n abuadrnsc of Dclat¡bll hcrblge . Sccodlyt

that thc næInrl lsvsl¡ sf herbagc ¡vatl¡blf lty ¡hotrld bü

¡lallar ¡È thc Þcglnolng of çech pb¡1. Iù ns not elt¡]r

For!f blc Èo crtlrrtl paaturc grøth rs prcelrtly ns vould

hÂve bcen ul¡Ïrcd rnd er vllt bt oÞacryod laùar therc oÞJrc-

ttvc¡ Y.rÊ not el*rlrr rçhlcvsd.

th¡ tro ftturr Þloek¡ vhlch rlrt uÈlllc¡d Èrlco rcrû

bloch i, trtsarc ã)r rhtch $e¡ atlllrcd for pÞlrcr I ertd þ,

¡nd block t vhleh n¡ et¡ll¡cd for pFrc 1 atrd for tha Pf,3-

Itnteary pber. Thtrc nr tlu¡r r P.rlÈd of only I rcchr

tftcr tÞG latttrl s¡r of thrsr block¡ la whlcl¡ ts ebtsla tl¡¿

rtqetrsd lavel¡ o'f avrllabtllty. llrç de¡lrcá cffccts u.f.

achlcv¡d vltth thr r¡¡lrttnc¡ of aølng Inmcdlrtcly af,tcr the

ftrrt E3e + .â,ll ptolr ucrc cot¡cd vlth r forrgr lnrvctùcrt

thc hrlght of cuttlng lncrca¡tng rllghtly frue grotrnd levcl

vtth tncrc¡r ln ühc dertrcd rtrltrbtltty tcvrl. ln

addttten to thtr, e p+rtod of dry rrçeùhcr durlng thc lattsr
hÊ¡f, of thr :xpcrl*cat ÊGe.B¡ltated thc u¡c of lrrlgattoa to

recl¡t ln obtrlntag the ácslrcd l¡vclr of hrrbagc ev¡lt¡bt-
Itty tn plurr 14.

I
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B r ExsrrllcaÈe l ÁâlË tt

llp ¡hcGp ec.d v.rc rlt Sqrùh Australlra

¡tcdlun-¡trong yool tÇtrlae ucthcr¡ (Er¡ngrrcc strrta). rÍ¡lf
of thcac urrG lalccted frm thc ¡ltlt¡ Inrtltçtc f¡rc f locl
vhllr th€ sthcr }rtf yrrG rclcetcd fra r f loek bought

earty ln l#rc thc¡c tre grwpa forncd thc tvo htghcst

ead tvo totrc¡t body rrlght gra*¡Ft rcspactlvcly. Fr6

l¡t¡ rEFmGr untll thc Þcgtnntag of vlntor grotrthr uhlch ln
thtr !ffrar var In F{ry, thr ¡lncp srlstcd oa mturcd dry

hcrb¡ge cupplcrscnttd by hey' dlt'h thc advenù of ulntcr
grorth thc chccp Ëra Èhtn on aB lncrearlng planc sf rurtr!-

tlon provfdcd by alxed ¡urrdr of tubtcrrencln clovcr
(lEtfoltun aubicrroaru¡, L'), 

"{tmcm 
rycgrsst ¿nd burlcy

gf¡tú (Hord?süt sPP.l' Str ycek¡ boforc the ¡tert of tÌÉ
exp.rlucnt they v:rt prt os to f.flrc ¡nrd¡ of Uts¡eerc

ffi$litr o

?hr rrlcetlsa of thr fær body rrlght S?oup! ur¡ l¡
fottwr¡ tht tvo f lochr, ln vhtch thorG u"rs e totrt of

oVGf ?OO rhccp, tGr. rctghcá In Åprt I t#t - srtd strattf tcd

lnÈø t nucbct of, Þody vclght gro{tPû. Fræ thcrc r flocB

of l@ rt¡ ¡elcetod tn vhlch lt rr¡ c¡tlet'cd ùlat thG fonr
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bsdy rclght grûrl9û rcqutrcd ¡t thc ¡trrt of ths cxpcrlnsaù

ln Asgest r*ould Þc prcrcnù. To offc¡t thc po¡slbl ltùy

that ¡ ¡e lectlon tueh ac thl¡ could eutmatlc¡lly bo a

¡clectton sf dtffcrcnt lnteko group¡¡ 1.3. dlff*rGnc.t tÊ

body uclght bclng dus ¡olcly to dtffrr:nc¡¡ ln lntrksr erch

body vetghÈ groüp rrt furthcr ¡errcacd !o ts to rsduec

varlaÈlça ln age vlthtn græpt ed ¡l¡o to obt¿la four

clcarly deflncd egr groüps. Al no rücordr rr¡rc lnall¡blC
on datcs of btrth, ¡Ê crp.rlcncsd ¡teclon rrao trsed LO

ucrr¿n thc grstrp¡ sn ùTr¡ blrl¡ sf tGGth charlctGrlatlc¡'
Î!¡c crror¡ ta sueh I clrt¡lflcrttoa rrc lnwn ktù ft n¡
frlt üh¡t trr chrcp ulth ¡lallar Prrvlql* hl¡torlrr tÞcrt

Grrort uould bc gltntnl¡td, TI¡l ralp¡l¡ prcd csvtrcd t
¡¡agG fros y$rllngt to fult nsaÈh. Hcner la thlc ixprrl-
æant body uclght rrr ceaforndrd vtth egc of rnlml.

Houøver thts ¡ltsatloa l¡ Inevltabls ln tuch å congnrl¡on

ac thc oan cç¡vlatglt* 1l¡r only rlÈcr¡rrtlvc u3nr In vhleh

enlç¡l¡ of dtffcrent rstght rad ¡lallr¡ r.gc cqlld ÞG

¡chl3fcd yould bc Þy ecleetlng entmtr :ltlrcr qf dlff¡rcoù
gcnot¡pc or of vectly dlffrrent prcrrtorr nutrltlonsl
hl ¡Lorl el .

In July thc ftml ¡ctcctf on of thc 6\ shGGP regtlred
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fsr Èhc crpcriçcnt rer nrdc. E¡ch body rrlght grerp of

t6 res thrn r¡ndoalrod tnto [ í¡rsupr of l+ thccp - GtGh tub-
grürp bclng belrncoú for body retght, thc¡c rubgræpc

thra forrcd thc laltl¡l grrrlag floch.

th¿ omn vtlght of thc fqrr bçdy uclght groupr at
thc ctart of thr crpGrlacnt nr ¡itl, I¡O, gâ rnd 62 hg.

rcr pcet lvr ly.

Atl rhcep rrr. dranchcd rylth thhbrsrol¡ tn lty tnd

rgrln ln Jnly to nlnlalrr lhc eff,rct¡ of lntcrrtl prrrrltütr
tharc n¡ no ürenehlng dqrlng thr crpcrlaGâtrl Frtod of

lO vrckr.

d Hcrbsqr IntrkeI

A rclatlonohtp bctuc:a fetclI nltrogca,
face¡l organlc prtter and herbagc InLrkl n¡ deterslnsd

coacurrsntly utth ihç crccr¡tlon of th¡ flotd GrFotlncnt,

uclng rhctp ln pcnr fcd herbagc rl¡all¡r to thrt grr:ed by

ùh¡ ¡hrcp ln ths flctd. Ffq thla rçI¡tlonshlp rn
crttnatc of Èhc hrrbegr crtro la tttc flcld t¡r¿ dcrlvcd,
urlng th¡ frrerl nttrogGa sontcnt, rad ?¡celt ongaalc

HtÈcr æùput af thc gfi"lng aatn l¡ to pru.dtct l¡trlc.
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la dotcr¡¡latag th¡ fccd, ferccr tad faccel nltroge
rcl¡tlonr for thc pcnncd ehrcp, 6 ¡¡cthtrr reprGrGntlng a

Grort scetlon of thr body r:tght. cl¡¡¡e¡ fn thc ftcld
crprtacnt rGrG n¡rd. Thc¡. ycrG dtvld*d lnto tro grurpr,

ttrc grosp rrrs fcd hcrblgc t¡erve¡tcd fræ plctr rcprasenft-
tlvc of thc tuo hlgh ryall¡Þfltty lcvclr, yhllc tþ othcr
groüp !útD fed hcrÈngc lrrvcstd froc plote rGprGs.nt¡ÈlvÇ

of thc trs lov anllrÞtltty lerelr. tr rny o¡ro occlslon

cncugh hcrblgC for r asrbcr of da¡n fccd n¡ eu3 end

rÈorcd B&dcr rçfrtgcrrtf oo. Slwcp rcrr fcd thrlc€ drtly
rnd thc dry a¡¡ttcr contant of ù!Ð grrGn natcrl¡l con¡cæd

by sach enlml r¡rr dctcralned dally frc rub,traglcr of

tho herbagc f¡d arrd frc the hcrbrgr rrJretcd.

Thc totrl outtrrt of faccc¡ of c¡ch shccp ras eoltcctrd
delly, froccn end stsrcd ¡t -htC. ÎÞc dry rclght for c¡eh

æeapte uat rubsøquently datGrnlnsd ¡ftcr drylng ln a forced

draught 6vcn ¡¡t et g5eC. IlrylflS sr frct lltatcd Þy

frcqucnt trrrnlng of thc ranptç¡. tho cnttrt oanplc nr
thcn ground ln ¡ gr¡tn nlll, lubrlnplcd and thc ¡ub¡ræplr

rnaly*c6 fer nlùrogtn ¡nd arh. tht rcsult¡ uart poolcä

ov.r l+-¿¡y prrled¡ aqd a leg cf I de¡rr nt etlü¡'.d tn
ldcnÈlfyfng the fr¡cc¡ rclatcd to s glvca d¡yr feed.
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It rnr lntcndrd to dwe¡op r re lrtlonrhlp botuccrr

dry retter lnteEc, and fecc¡l nlùrogcnr Houcvsr yhen tlrc

dala ¡rcrc sxlrmlaod ¡t Llre rnd of thc cxF¡rlncnt lù rppcarcá

lhaf contanlnrtlon froa ¡oll of the hcrhgc ha¡rrcrtrd frc
thc low avrllablltty plotr rrs obseurlng tho rclrtloarhlgr
Ur¡fortunåt.ly no raarplcr of th: hcrÞrgr fed to th€ ¡hccp hcd

bccn ¡¡v¡d e¡rd lt r¡r¡ not potslÞle to detcrslnc ft¡ ergnnlc

n¡tter cont¡nt. ¿{ corrcetlea rf,¡ a¡dr for rsll csntrnlR¡-

tlon by auÞtrret,lng frsa thc Lotrl dry mttcr frd to Èhr

rhrrp thc uclght of eth ln thr corrorpöndlag f¡ree¡. lbt
rcl¡Èlaa urrdrr ex¡sln¡tloa thur brcln¡ oao ef toßtl dry

ntlcr lnt¡hs le¡¡ ¡ndlgertlÞlc rrh to f¡ccrl eltregrn.

On the Þr¡l¡ of tho nportr ef toodnn g!.!g (tlltl tnd

Sctr¡ (tgt0) lntrtrr rr drtunlncd tn thlr trpcrfnaent Ísüld
potstbly vrry by r trnll ¡aosnÈ froæ orgenlc rattter lntakc.

A rolattonshlp i.rt
lntekt ¿¡ dc¡crlÞeil rbovc

crch group of rherp. Â¡

of, typc cf hcrblgo fed 3o

Þctuccn lnt,akc and f*cc¡l
pootrd and thc r¡lrtlon

t,hu¡ ert¡bll¡hc¿ bcùwesn hcrbage

and toÈrl faccrl nltrogcn fsr
tbcrc nr no rlgnlf lcrnt rffcct
thr rnlnl sn the rclatfonthlp
nltrogu the rntlre data R¡

y : t89.1 + lå,6.tr
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obtllnrd vhorr Y. Þ¡rbrgr tnt¡hr (Sl rnd r . totrl
fatcrl nlt,rogcn (g). Høcvcr ths rrcldurl stertci¡rd

dçvlatlon rrrr rlgnlf lc¡ntly rcduc¡d by lncludtn6 facca I

orgenlc n¡tt,er outprt rt I sceond v¡rtablr and hencr thc

nu ltlplc rGgrGrrlon rquttloa

v 125.8 + tlt.E* + .JZtI

rror derlved rúh?rt rl Hrr total frscll orgrnte a¡ttrr sut-
pqt (g). Thl¡ rquatlon ns thcn uecd te¡ ertinsùr thr
lntakc of thr ahccp ln thc f lcldc

G¡ Collectlon of Frccr¡ fror FIold ShcrD
-

Freert coltcctlonr uGrs 6rd. frs rll
thc rhrsp tn t,hc ftrlú dsrlag tvo l¡dey pcrlodr In ¡rch
plrrrr. Thl¡ yr¡ dont ln tarll p.ns carìtr¡lly locaÈcd,

to whlch ths foer rhrcp sn ereh plot rÇre drlvcn ln turn.
H¡rnrr¡rt yGrG kcpt pGrm¡Êsotly on thc rhcsp throughout

thr crpcrfucnü¡ hcncr lt m¡ only nrcürrü?y to rut en

thc colleetlng brg¡ nhcn¡vrr lt rrr rcgulrrd to eollcct
faoco (rce Ptrtr jl.

Alt Gstlectlon¡ $.?r mrd¡ Ín ihr cornfRg ¡nd l¡
th. rntlrr p?ae.üt t,cok ovcr 2 hotrrr tho order ln vhlth r
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PT.AÎE 5
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a {-

$|-

C-

Shorp vlth fa¡e¡l þrg Fstdy to be

ËollGctrd ¡

Shrcp h¡rnsrrcd Þut f¡ce* I brgr

r.frovd t
Rcmovrl of facctl b¡9.
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collrct!on urr ar¡dc fræ creh grrrlag f,loek ¡n¡ rendæll¡ú
for crch day. Aft,cr collcctlsn thc f¡cec¡ r*r¡ trr¡t¡d
¡llctlarty to th¡t dc¡srlbcd ¡bonr fsr thc rhcep tn prßrr

?hcr¡ u-ar qnG etlght ¡ltrrrtleR hoy¡vrr tn tÌut aftrr
grlndlngr thc rraplca for o¡ch rht.p 6/Gr tyE con¡ccutlvc

dü!/E ïflrr bulkcd, aubltnplre , lnd thc bulkcd rubeenplc

rnrlyrcd for altrogcn rnd ¡¡h.

f H¡rhse Ylrldr .nd llller L¡nothra

hüturr dry Httrr ytrld¡ ¡rerc dct,rrn¡ln:d

froa q$rdrrù¡ cut to gralrrd twrl, tt C¡¡crlbcd la Srpcrl-
mtnt l. Th¡re $trc threr rrnpllag occtslon¡ ln ce'ch phrrr,
on thc ¡¡eondr tlgtrtÞ, rnd fosrtrcnth dey, and t¿ qurdraSr

p€f plot wrrc cut an tleh occ¡¡lön.

Ëteh plot *rr ¡tr¡ttflcd lnto l2 Gqu.l ar¡a¡ rnd

¡rlthln rrch ¡rGr ønc quldrtt yrr rendomly rllocrtcdr A,

tran of, four harrrc¡tctrt ErçrG u¡cd on e¡ch eeanpllng occastoa

end thcrr u.ro ro rtndoml¡od thrt lry Grrorü thst eould

¡rl¡ç ührcugh dlff,rrrncet brtrrcn oporttorr ln ¡acthod ol

cetülng nr rllrln¡trtl.
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Afl ceøplrr ycrt collrctcd rçfrrtrly aerd rtorcd
undcr rrf,rfgcretfon unttl proccr¡ed. Thrrc ut¡ consldr¡-
rblc eotl contralnstlon ln thc hcrhrgr fræ ploÈt of, lou

avallrblltty and thl¡ m¡tarlrl urr elvr¡n urrh.d tû rünovt

dlrt, ?fnrc rrr f lttlc rvf dçnce of aott contamln¡tlon

on the hrrblgo f,rm tht hl6h nntlrblftty Flot¡ rnd lt ¡¡p¡

ncc3trrfy to rerlr thc¡r on only 1,f,¡r ûcctllon!. thl
ranplct Hrre thcn. drtrd ln r f,oreld drenglrt srtn ¡ct st
g5oC enC thr dry mtttr conÈrnt drtcrulncd.

-ûn thc f lr¡t tvo ranpllng oeçtrlonr of phare t tht
dry wclght sf ell rrrnplcl uof,a dttçrnlncd lndtvldually.
llovevsr thl¡ put r hetvy load on thç svrllcblc r.lourc.l
end rubatqucatly thc proccdurr $lr altcrcd. Thc tt¡clvt
lamplcr frca srch plot rr.r€ bulhcd tntç f,our groupt of

lhrrc. Thr bullrsd raraplcr rd:rG t"hrn roughty htnd ¡ortç{
to rcmovr lnrrt oattrtrl, snd *rlghrdr thr Frtçrlal r¡rr

thcn thoroughly mlrrd rrrd a tubtaæplc taltcn. thl¡ ¡ub-

rlmplc usr thrn trcstrd rr d¡rertþd ¡borrc for thc lndlvtttu¡l
trmplee.

The aethd of d¡ternlntng tlller length rËr ¡tollar
to ùÌr¡t of Erprrlmnt I ¡nú â. ln addttlon to length of

tlltcr thc lcngth sf ¡tca ït! tlro dctcrmlncdr Lrngth of
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rtrr rñr áef,ln.d rr tlrc lcagth frm thc barr of thr
t! llcr to thc barr of thc trst op.n tcaf. lt ye¡ con-

¡ldcred thst tyo tlll¡rr of ¡lmll¡r length and dry uetght
but vlth dlff,crlng rùcn ltngth coeld concclveÞly luvr
dlff,rrrnt !ntrln¡lc rnl tåbt llt!r¡ DÇc¡u¡¡ sf thr grc¡t.r
csrC by whlch thç oRG rrlth thú lengæ rtm csc¡td b. prt-
hcadtd.

!e rúclnhlns ôf Shecp

Shorp rrcrG ve lghrd on Èhe f lr¡t day of
lach phrre , eftrr b¡Iag drprlvcd of food rnd ntcr fræ thc
prwlour rrtnlngr thl¡ htt¡r ttrcetçenù ser lntreduscc to
mtnfrslt¡ dlf,ftrcncç¡ ln gut f tll rcrult,tng fron thc rhecp

frcd lng on parturr¡ dlff,crtng ln ¡vel labl tf ty. Hçrlvcr

Jurt prlor to vrtghtng et, thc rnd of phrro ! thr ¡hccp rrrt
unf,ortunrtcty rffordcd rccart to flrd for a naxl¡aup po¡sf blc
pcrtod of onc hqrr. dcl*ht¡ fcr thta phaae and for pn¡ro h
uarc thu¡ rubJcet to Gfror frqm thlr sfütrc., Uctght rna

¡nç¡¡urrd to ùhe ncrrclt 0.1 lrg"

br lllÈrosrn Drterçrln¡tlm

illtrogcn dctarntnetlont yrrG urd¡ oa th3

-ãroürid faeecrr Btlag r ;odtflcd fofn cf thr ÏtJcldaht BGt,hod
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(Jrnalngr t96e). O.þ go of thr orrun Cry rrmpt3 nr
arlxcd utth 1.5 gr of ù 90lt ¡nl¡tnr¡ of pot¡tsluq eulph¡tr

¡nd th¡ catelyat copp.f rulphrtc, rnd ó nl of co¡tccntr¡ted

nulphuric ¡cld, ln t l0O al kJGldahl f la¡h. thl¡ rnlxtufr

Lnr thcn dlgcsted oßt"r eR clcctrlc furmcc, altowcd ùo

coEl arri t hcn trrn¡f crrrd to r ¡lc¡m d I ¡tt I tqtlon apprttur r
Hcrc lt u¡e mrdr rthrllnt by tlrc rddttton of 16-20 nl of

l+0X crusllc ¡odr rolutlor¡. Th¡ dtatlltstc HLr eollcctca

La Zfr bortc acld ¡olutlon and thlr rnr then tttratcd agllnlt
sÈ*ndard O.l norm¡l hydrochlorlc actd, uslng r ßt¡Èuro of,

bromo-crcrol gracn end acthyl erlngr u tridtcôÈof .

l. A¡h Drtcrmlnatlon

thc ¡¡h contrnt of f¡ccol n¡ dst ¡rnlncd

frm ? gç ramptet of th¡ tntrn dry nat,erlul. thlt utr
vctghcd ouÈ fnto ¡iltct cructblet ¡nd thc cructblc¡ thca

rlotrly hcatrd Ðvcr rn Glcctrlc fr¡rnacc untf I the contcnùr

Êttaüd gtvtng off ¡mohe. Tht cructbte¡ t¡GrG thcn tr.nt-
f,crrcd to a nuff,lr furn¡cl, rot ¡t 550øC, for tt portod øt

6-8 hour¡. thr eructbl¡ rnd contcntr vGr€ then cooltd

end v¡tEhrd.
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J trrrlnq tllr

----

a

the tln¿ f pGnt gmrlog by stch rhrcp uqÜ

drtcnnlnrd by vtrurl obrGrrËtloa ov¡r l+8 hotrr prrlodr rl
tuo etag:r durlng ctch plrrcc. spol ob¡cn¡¿t,lonr uGrt mdr
st 5 mtnutr tntcn¡cl¡ rnd e rccord r¡l mrúl as tö rrhcthcf
or not the ¡hr*p rrät grutlng. lstrt grerlng timc hÐc thra
d¡tcrrulatd frorn th¡ nuabrr of I ntnutr lntcrv¡l¡ In vhleh
cach ahrcp gfetcd.

Obrcrvrtlon et nlght ¡Jüs facllltatrd by th: Fhcr-
ncnt of tlnr vlth Isslnou¡ trpc¡ on thc h¡ck¡ of thr ährtp
(rrc Pl¡tc 6)" Fot¡r dlffcrcnt eolourrd tapcr enebtrd 3lGh

sf thr four rhrcp ol¡ cach plot to bo tdcnùtfl¿d. Thc ule
of t torch ¡t nlght clu¡cd no apprrcnL uprct provldtng tt
mr not hcld flrcd pn thc rhcep for tny congldcrablo lengÈh

of tlurtr

k a Sum¿ry ef Er¡crlncntrl Proc¡durc

Th¡ arla ¡rcnt¡ durlnç thc çourel of
one pharr efc thoyÊ ln Flgurc 6. On thr flr¡t* dry of
.tçh phaac thr rhcrp HGre urlghed rfLrr Þ.tnf¡ dc¡rrlved of
food rnd vrtrr froer thr prcvlsn¡ tvrnrng. After vrtghlng
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PI.ATË 6. tdcnttfytng rh3lP rÈ nlgltt.

Notr thc dlf'frrrnt colourrd tln¡
on th¡ lholPrf þleks.

I
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r¡ÊuRE 6 a shln rvrntr üsrlng th¡ eeur¡¡

ef r phert'
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thr rhccp hnrc rttllocetarl to thotr rcepcctlvr Èrcltqsntl

ln ¿ceordrnet vtth tht uprrln¡ntrl dct!gnr Thl¡ m¡
gcn?rrtly aecæpll¡hcd by oarly rftcrûooôe

Ðn thc ¡rcor¡d dey plot¡ rçrc lrIEPIçd f,or parturr

ylctda ¡nd tlllcr m3r¡qrenent¡. Ðn the mornlng of day l+

eollcctlng brgs r*.rc prrt on lhr rhctp lnd f,¡ccc¡ collcctcd

@vcr t,hc next l¡ ¿¡yt. thc flr¡t tvo da¡r* of, fatcsl cel-

lcctlon rcrc ll¡ø thc dayr on uhtch grrrlng tlmc Ht obrl¡ry¡d¡

ob¡çrvetlona bogrn at 8.00 â.8. ¡ach dty.

on da¡rc I tç II+ thc proccdur3 r¡úl¡f tho *er¡c l¡ for daSrt

Z, to 8,¡tth tho ¡ddltton trlat on thr tvtnlng of dey tlr tfr¡
rhrcp r¡tsrG dcprtvld of food tnd r¡rtcr ln prcpantlon for

wclghlnç on thc nçxt day uhlch v¡¡ tht ffr¡t dey of ths next

phErc. Thlt r¿e lghtng reprcrrntld bot,h tht tnttla I $slihta

for thc enrutng plll¡c and thc ftn¡l r:lght of thc prcvÍour

pl,f¿lO '

dlth tht¡ precrduro, ¡nd tllølng fer r â dry log

ln ftcc¡l oqtput, lntckc nt t$lG¡¡rd ovGr da¡rr 2 te 5 and

drln I te ll"



t!8.

l+.5 .5 nnEjiF¡rfAÎICIï F--ËqsuLTg

thrrc rrc la grnrra l, tvo f onlr tn whlelr

trctaent rf,f ¡cùr ta thtr ¡lPe rlstnt my bc ptercntcd.

f'lr¡tly thorc arc tha trc¡tntnt cffcctr l¡ ¡Elr¡urrd

throughoot l,hc sfpcf fncnt. Th¡l! a?G fcPrstcnte[lvr of

thc ncrrnl rttuatlon - thÉ Gad preductt eÍ tht d¡nanlC

frctsrr opeçtlnE ln thc palturc/enl¡¡l complel. In rtlch

å rttsetlon, lnhtrcr¡t dlfftrcncrl tn the fntrklr of anlot¡
on dlffcrcnt Plet¡ mey bc pbacsrGd by thc uttlmtr rfftct
of thc¡c dlf,fcr¡ner¡ oR Ptltüfr ty:¡ttebÍllty. lakc for

cIrnpl. I tttutttön vhGrc rhccp of dlfferont !tt:l, rd
hcncc |ttth dtf,fcrcnt nutrlcnt dcrnandrr tf. grrtlng ør

dlff¡rcnt, plotr Ytth ¡[æl lsr tnttlal avet lrbt lltlr¡. 1lÐ

lergcr rhccp ytll tnofc qutckty dePl¡tr arntlablc hcrbagc

rnd ¡r e çoalcqË3nße the tt lnt"¡hr could ultl-¡natcly fet I

bclor that, of stmllsr rhücp on oth¡r plotr vherr thr

¡vsllebtr hrrbegc nr bctnfi d.rpt¡trú ËorG rllly. ?hu¡

rlthough thc larglr lhrep h¡v¡ ¡ grtrtçr cepclty for tntrhr

thlt l¡ not futly trPr.s¡3d brcrurc of ths llnltrtlon
lapo¡cd by p6tnr3 rçrl lrÞl ltt3l* Âl¡e ln rxpe rln¡ntl of

Èht¡ t1ryr lt lr vrry dtfftcalt to ¡ehlevr the srnr lsv¡la

of ev¡llrbfltty tt tht brgtanlaf of .tch ph¡ee' EvtE
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vtthtn r phare lt l¡ not etwryt pottlbh to obtrln ldcn-

tlcrl lcvcl¡ of avrtlabtttty sn dlffcrcnt lrrrdr. Hsnca

dlfferorrcc¡ bttwcen tfcaÈnent¡ ln lcvol of herþ¡Ða 81ftlh-
blltty naay not bt ß trl¡tncnt cff¡ct þut could bs due to

thtc c6u8Gr

Therc lnf lucnct¡ of prtur: rvrllablllty msy br

ovGrcoËG by edJuattng alt cfftct¡ to ¡ Gssmon lerrcl øt

evrltrbltltVr thl¡ ls tho ¡econd fora in uhlch t,hå d.tr
frsm iht¡ Grprlncnt caa bc proontcd. Thl¡ adJurtnrnt

æthc¡ possthle co!üptrltonr Þçturçn trerlncnt¡ rrhleh lrc
Indcpc*dant of eny ¡ff:ct thc tro¡tçtnl ney Ìuvc çn Pa¡ture
gvaltrbttlty end rr ruch rcgl¡tsr truc rnlml dlffcrtnçtl
tn rddlt!on to rny ftctor othcr tlrnn po¡turl svrllabtttiy
whlch ney lnflucncr lntahc.

thc drta vltl bo prlelntcd tn both forn',¡ whclÊvcr

nr€Glrtry - thc ftr¡t belng rtf¡frrd to a¡ unrdJurtod

çffect¡ rnd the rccond rt edJurtld çff,cctsr Somçtlmr

tho l¡tten wttl bo prerentCd rr dæletf on¡ frsm ÈhC rveftgl
cfftct tt Èha ¡rntl¡blltty lcnctr to vhteh rll valucr u3r!

edJurtrt r

lntahr utt tr.rtercd tn gr/¡herp/üey' grùttng ülmr la



llh.

unlnônrrp/e¿yt rutc of lntakr tn g ./r.Ìwtgfaln., h¡r$g*
dry mttcr ylcldr ta l¡glh rrid ttllæ lcagth ta ra.
Hcnrwcr rctulÈr vtll, ulùh r frr ¡rcoptlom, be proarnt,ld

sn Lh¡ lol¡ realc. 1l¡l¡ type of prsrentrtf on, Lhocgh

coapltx rt f lr¡t rlght, trrr r ilr¡ber of ¿drnnttget vhlch

f¡ellttat¡r tnùcrprotattoq of thr drtrr ÞlfftroncËf
bctvrcn nrùurrI logprlthn¡ l?t ln rffrct, rolrtlve dtffcr-
anct. bctu¡cn thl rbrolutr v¡lu¡r cxpra¡rcd r¡ r frrctlon
of t,hGtf grcnctrlc nrrn

r-y
log.* logeY

--
ltv- a

In trrs¡ of pcrelntcgcr lrg.t - tog.y mltlpltad by l0O

vcsy G¡erúly ¡pprorlnnlsr Èhc eorrerpo¡dlsg prrccnt¡gl

dlffrrrncr rxplrlg:é rbsrrr la rrl¡ttsa to ùhr groamtrûc

råcan sf x ¡nd f,r thl¡ porcrntrgr dlffcrrncc llrr bstvetn

thr dlf,f¡rone. r¡prar¡cd rt ¡ p¡rcrat¡gr of, thc largcr

vt luc rnd ùhr ítff.rGÊGa crprrrrtá lr I pcrc:ntrge of th,r

rne I lm vr luç. tht r I r I I lu¡tnted br lw ¡-
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tr)f dtffrrcnÊG þctwrn x rnd y

(tl c¡prçt¡çd rr r f ef y
(ll) oxprr¡rcd rl r f of r
lltt)cxprç¡acdarüÅot

thr g.ürtrla n ra

log.x logry

5,O l0r0 eO"O t0.0 t+0.0 5or0

l+.8 9.1 t6.? Pt.l Ê8.6 ll.!

-

l+.9

.bp

g.5 r8,e 26 .2 ji "6 l+0.5

.gi . t$l .e6F .I78 .bo8

It l¡ ùhur porslblc to rccogrrlrr lmcdlntcly tnc

rpproxlnrtc pcrcrntrg. dlfftrcncc brt¡r¡¡n ¡ny trro v¡luet oÉ

I graph or table - I BG.tsrsæGnt rhlch tr sftrn Rorc meln-

lngfut tt¡n rbrolets dlff¡rrnctt. A conrcquoncr of thlr
præcnletloo on t relatlvc ¡cele l¡ t'bt rffcet¡ Yhlch ¡r¡
¡nll on an ¡b¡olutr ¡c¡ls bf,t f¡trly lrrgr ln ¡ rrlatlvr
rGn¡r, tuch r¡ there oceurrlng rt, FrYr lsv tevclr ef

¡v¡ilabllltlrr rrc nst ebrcuroú ¡rh¡n caøparrd to ùhorc at

hlgh avrll¡bltttlc¡,

tt ¡horrld br asted hoùt¡t'rfr thl thc ¡trttlog of

ùhç vncrns st logrrttMr glvæ tht grwctrtc RGltl, not ùhe

¡rlttmstrlc rnetn.

(t) !r bçlng tlu rçrllæ vrlu*'
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t+.j '6 RESULTS

l¡ Frctør¡ Affcctlno Hcrb¡ot Int¡kc

( t ) ltpÈrq! lvrl lrþtlltv
thr rolattön of herbrçr lnt¿kr to dry

mit¡r yle tdrlunft ¡rrr ¡nd to ttIl¡r lcngth lr prcrcntcd

ln Fteure t' Th¡ mrln ferÈurc Ef thr¡c ærponsG GsrtrGr

l¡ Èhrt' rü vrlun øt pr¡turc rvattrbtltty bclov dry mtÈrr
yfrldr of S,EE! l00O kg/þ or ttlter lcngthr_of ctrsr
? @r ¡nrll locrsa¡rl ln ctùhar p¡nmrtcr ruultrå ln ¡ub-
et¿ntlrl iricn¡¡r¡ ln lnü*I¡. .Aborrc thoro vrlull, rad

ußcndln¡ for r Goilldcmblr nngt, furthrr lncrcart ln
efùhrr ptneractrr ttrÉltrd ln only tltght lncnr¡ol tn
lotrkt ¡

AlthougÈ the rcrporrrf to Þoth dry altter ytoldr and

tlll¡r lrngth tppsÉr Èo þr ¡Inller ther; TrGrr roÉt tncon¡ltr.
¿j4.:-^i,

t,rnclctr Aftcr *nrl¡rucr of, thc datr fer avrragt latake, 7!

ev.rrgr tlller lcngtïr, rnd cvrngc dry mettrr ytrtdr (trl
aDpçndlrl thr ¡f,feetr urcd for tlrrqfr ln the rnrlyltr of
thi dtùt for ttllrr hngth and for dry rn¡tt.r ylrtdr,
t,tgrthrr wl th thr rcrpcct lvc mú la rf fcet ¡ of arra t lebt t l ty,
ucr. cenplred tn turn vlth Èhe ldtntlerl tf,fcct¡ tn thc

{
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TIOURE ?

-¡

o H,e l¡tloa of hrrbrgt tnt¡lr 3Û dry F¡Ètcr

ytrtdr,/rrnl! errl (tog¡ ¡nd ts ttllcr
l*¡gth f botßm). Dlt¡ rr¡ pleùtrd ol

thr nrturrl ¡crlt'
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anrlyrla of, t,hG drt,a for avcmgc lntrkr. Rogre¡slon

enrlyrcr y.rr ured fer thlr Ínrrpora (f t,¡ur¡ 8l' F'or thc

drpc¡rdtnçs aî tntrkr oû Gf thor tf tlrr hngth or dry nattrr
ylrldr Èo ù¡ ¡llrbllrh¡d thr r3grr¡ltoa of thc respcet,Ivc

trr@? cmËrlron¡ chould þ eon¡l¡trnt vlùh tr¡rt for gho

ruln ¡ffrctrr Thl¡ ¡n¡ not ¡o for 3h. dry nrtfsr yte ld

drt¡ (Flesrr 8) büt th. útùr for tlltrr lragth conf,ormrd

nör. alelrly to thr rcqulr¡ncntr. trl crlr be sbrervrd

frm th¡rr ûnphr tþt thrrc rr¡l rn rpBrcelaÞle grc¡tcf

rclatlvr v¡rlablllÈy ln dry mrtt*r ylclê th¡rr ln tlllèr
llngth vhlch mr unrrllteå to hæblgr lnt¡l+c. Îe¡tl ucrc

ude for rÞrrÍrnÈ vrlu¡¡ ln 3hc dry mettcr ylcld drf¡ bc¡!

no$a ¡r¡ü fe¡nd.

On thc r[rength of thf¡ wl<lcncl, and on Lhc f,Í,ßdlngt

of E;pcrlnrnt t, lt urr drcldrd Èh¡t ßtlxor lcngth ¡rt¡ $ìÐrc

clpgrly rulrt¡d to tatahr thrn rrtr dry mtter ylcldr pnr

unlt trot. Futurs rcfcrrnerr to Fr¡tur. rvlll¡blltty ln
ühc pmarntrtlon of thc¡r rcrsltr vlll thtrcfore r*for üo

ttllcr lcngßh. Slrltrriy rdJutùaratl for rvel¡tþIllty
uill Þr rdJurtntntt for tltl¡r lcngth.

Ia rdJuetlng thc daùe for tfllcr longth the follm*lng
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FIOUNE g

-

a ?CIP -

Bû1?0il -

Rllrtton af th¡ Bttr ¡ffcctr of rËl lr-
blttùy *a latahc to tÞ¡ ffita rffcc¡r-cf,
ayraiir¡itti ea dry rrttæ rtrlú¡ (Al lT¿ ßh¡
rrütt E*-ói- tnr rnior ceoprílrost (îrrlúul l¡ l
of drv ntt¡r vtrltr to ths €orrorpondlag
cæD¡itroer of- tnÈrlr (ll. th¡ rla rffrct
r¿Eí¡trtoE tr fltted ttirough thr erl8la.

Rrtrtlta of the mla rffrst¡ ot
rr¡ll¡btlltv oa taùrtr lo th¡ ¡¡rte rfflct¡
of-¡vr¡iab¡Ilty ea lrnsth of ttllrr (Al er¡ú
tht rrl¡tlæ of tirr rrror eoüFrl¡oa¡(rr¡ldsrlrl of l¡ngth of tltlrr to ùhr-
Ëorrrlponding eøptrlrcnr of latrl¡ (l).
th¡ arln cffõct rlgrotrloa l¡ fltt'cd thrmsh
iÞt otl gf a.
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proccdurG vtr adopted¡ Fro'n thc datr relattng to thr
raeln cff,oetr of ar¡rlltblllty oa log lntahr, log tlllcr
lcngth trlr! (leE tlllrr tcngthle th¡ follørtnfi r€frrlr¡Ion
cqurtloa vau erlculatedI

Yl'Y I l.liitr'.afZrre

r¡hær Yn rcr thr lnÈrkr of *t ttller length rnd y thr lntake

at rcro lo3r tlllor lcngth - thc pnrturc ¡vrll¡blllty ùo

vhlch rll lntrhr rna adJurùtd. (Zrro ¡ogo ttlt¡r lcngth

çorrctpond¡ ts ¡ ùlttor lcngth of I sq.) From thlü
equrùlca thr ¡Hcla lnt¡k¡ y rt *e¡o ¡ogt tlllor lrngth xer

dct¡rnlncd fcr th¡ rnrler¡r ncr¡urrd lnt¡ltl v¡lsrt. thgrl
rdJurtcd vrluc¡ urrü ùhrn rubJrcùrd t,o th¡ ltnc ¡tatlrtlcrt
t"rmLqrni ¡¡ th. EnËdJg¡t.d vltu¡¡.

(rr) Stocklas ratr

Thc rcl¡tlsn ef mcan Intrks to otocklng

nt¡ tr prtrratrd tn Ftç¡ur: tr Both rdJuot*d rnd unld-

Jurtcd datt ÉrG prc¡çaùcd. tncrol¡laS ttocklag rÈtc

rc*ulÈc¿ iq ¡ atcrdy frll ln unadJu¡ttd lntrkc ¡nd thl¡
fell ûrr rcccnùurtcd rt tht hlçhort rtocklng raÈ3. Tht¡

ûacrcas¡d f,¡lt ma regt¡tcrtd te l ¡lgnlfleent (P. .05)

ct¡rvaturc cffcct'



&t"

FIruRB L Re lrßlon of *tochlag r|t¡ üo unrdJu¡ùcd

{ùop) end edJuttrl (bott€il¡ trrrÈegr

lnùlltl.
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ïhc gtntrel frll ln lntrks vlt,h Incrcrrcd rÈocklng

rett u¡rr ln partn duc to thr pfogFßúslvrly grcrter rlduc-
tlon ln parterü lvrtlrblltty tr rt,oehlng rrtr lilcrc¡¡ed.
Thlr Ia crytnrtã tn thr ftgqrs før rdJurüsd cf,f¡ctr wherc th.
fall ln lnùehc !¡ auch lcrr thrn for th¡ unrdJurtcd, CtÈ¡r

}læcv¡r, thr fetlure of thc adJu¡tnocnt to complctcly

cradlcatt th¡ ¡toehtng rttü ¡ffrct lndlctÈ¡¡ thüt thcrr rn¡
ùoRü f¿ctor ¡¡¡sctrùrd ylt¡h lncncrrlng rtochtng r¡tc but
'tndtprndtnt of hlrbrgr rvrlt¡blltùy ytrlch n¡ tnf lurnctng

lntah¡. lvo posalblc frcÈorr prduqlng thtr sffoct could

bc (r! ehangæ ln th¡ p¡latrblltty of tho herbegr or

tbl chengo ln thc g?àrtng brhrvlour of, thG rh*cpe

îht¡ eùocktng mtr rf,ftct on ¡úJurtcd lntrhc rer
producrd only at tou levrl¡ of rrrrlllblllty, thla .lc

choun ln Flgurc lO tn yhfch thr rctratlon of m€rn lntak¡
to herbagG rvrllablltty ¡t dlffrr*nt rtocktng r¡tcr l¡
pletted. Exrntnrttsa of the unrdJurtod cffectt ¡hor¡

[lnt tTrcrc tr r clrrrlct,crt¡t,tc rorponr3 curva for crch

stocklng nts but Èherr all rocrgc ¡t htgh lcvcl¡ of ¡velle-
blllty. Ft¡rth¡r cranlaatlon of thr ecturt polnte on thc
gr¡ph ehË,y tÌnt at htsh ltvcl¡ of ¡vrtlabl ltty the deellnc
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R.tùtton of hmhgr lntrhr ûo hrrþ¡gc
ürotlabttlty at dtffrrcnù ¡tocklns rttsl'
Both umdJurteÉ {top) and edJurtcd offcctr
{rettæ) arl ¡hourr. ÂdJultrd lntrh¡ ln¡
rælrlld r¡ dwl¡tloar froa thr u¡¡n
lnl¡kr st strs lcgr ttlllr l¡ng3h rnd

plotùcd agttnrt thc CIcan tlltrr lcngth

f or thr nælnrl tsve l¡ of rvrl lrbl Ilty'
Stocklag tat¡ lncrctlrr fræ l+.
Ìfunbcru ln Þrechçt¡ rm rrltttaetrlc mclnt.
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tn unrdJustcd tn!¡k¡ rlroclrlrd vlt,h incrçasod atechlng

rsüü raü duo r,lno¡t enüircly to t'hc d¡prtr¡tng cffcet of

tht¡ trc¡tncnt on pctturG rv¡I labl llty, whtch fGarô¡ÈGd

naôtcly tn thc rhlft of ühl polnt rlong t glvcn ctlrYCr

,dll,hongh thlc tf,flct ilt tlro prc¡cnt ¿t lor¡ twrlt of

av¡f labiltt¡r lù tç oÞvlou¡ that t,hcrc Htfl ftctor¡ sthcr

than pacture av¡ll¡þtltty tthf ch ucrc lnatrurasntrl tn

affoctlng lnt¡hc¡

Thtr pttcrn of cvcntt lt naorc clcarly dcptcÙod In

the gr¡pb for odJusted lntrkc (Ftgurc lO). For thlt
çraph rll lntakc¡ ußre edJuotrd to a contnott ttllcr lcngth

¡qd thc devtatloat tn thc¡c tnÈake¡ frq thü ssçßn fnt'ehe

aÈ th: t,tlltr length to r*hlch they ilGr. edjuetod crleulatldr

Thæe devtettonr ucrc thrn plotttd egslnc[ tb¡ lverrgc

tttttr lcagth f,pr oach ûælnrl lcvrl sf ¡tnlla¡lllty. Tht

grrph ¡hðfs clesrly thnt, c rlgntf fcant rffcct of rtocklng

rat. othrr thrn onc t¡teel¡trd vlth clnnE{n'g herbega

nvrl trbl ltùy uer proáuccd oaly *t th¡ lovl¡t lcvrl ef

aval labt llty.

f tlt) Bedy u.r!$hl

tht rtrpoorr tn lnt¡ke to tncrlrrlng
bdy uclght of thrcp tt rhoun ln Flfi¡rt ll' tntrkc n¡
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FTüUHE IIre a Rrlrttçn of Þody vçtght to

oardJuatrd (üoP) rnd rdJn¡trd

(bottml hcrbtgr tnlaïr.
lfurbrr* ta brsekct¡ crr
crtthct,rlc nçtnt.
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ptottcd egelnrt bedy uclght rvcrrged ovlr ths ¡lght ulohl

ef thc ?xFGrl¡¡çnt.

Both tdJuatcd rnd unrdJurtrd lntrkt {ncrcaa¡d aleto¡t

llacrrly utth facrcarod bad¡r vrtght. ?lqc offcctr flÊr.

hovçv¡r eHrprl¡lngly emlt, brtng å)Í end L[fr recpcctlvrly

fot an almo¡t trto-feld lncrce¡e tn body wclght. Thc

dlffrnrncü boùroon thr adJustcd rnd u¡t¡dJu*trd rffcct¡
lndtcrter thet thc lnhcront dlffaroaoor fn tnt¡ltc wGrG

not brlng f,ully txprf,rtcú et partutrc.

there ue¡ nð ttgntftcrni dlfftrrnec blttr*en the

¡ccond rnd ühlrd body mlght çlrlr¡r ¡$É ühr ¡toteibtllty
of t,hcrc bclrrg tnç dttttnct rt¡ponse cutr at ctnnot br

ovGrloohod. Hoy:Vrr tÌ.rr gG4.rr I trr¡rd lr lndlrptrt^ehlt.

Thcto v¡r !æó rff,ect of lrvrl sf F¡¡tur. rY''tllt-
btltùy on tho fctponsc te lncrcarçd þody vatght. thlc lr
Itrown ln Ftçinrt lÍ1" uÈrrl tha r*lrtlon of lntrhr ùo psrturr

rvatl¡Þtlf ty f ot dtffrr¡at, þEdy rrlSht clro¡er l¡ Prc¡rnttd.
thc rnort ütrtld$g cffcct for thc uludJærtcd lntah: n¡ ühc

dlsùtnct fcüponEc cürv.t for e¡sh bsáy uctght ela¡s. thc¡î
tsnded ts convctgt t¡ lw:l sf rvrllrbtllty tncroa¡cd.

HEwcvtr no tlgnlftcalt lntcracilon uer rocordcd for thÜ
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PT$'RE N
--TIF

a Rrtrttq of hrrbrgr tatelt¡ tc Ìrrbrgr
rm l trbt t lty f or d tff æent þody *rl ght

clr¡¡lr. Eeth nrrrdJurted (top¡ rad

rdJnrtd rffcct¡ (lottæl arc ¡hoffi'
ådJurteú latr¡tc 5l llrcltL u dwlr;
ttea¡ frm th. ÐürÊ latrh¡ rt üt?o ¡ogt
ttller trng3l¡ and Plcttod rgnln¡t thr
Flûa tlllrr tsnOth fer ùhr nmlnrl lcvrl¡
of ar¡rl l¡ÞI I ttY,
Bdy utlghù lncrlar¡s fra t.{+. !&rsbrru

ln brrshçÙ¡ lrç rrltl,srtrls HGlrLl¡
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unadJuatrd cf,fcet¡. Etlutnctloa of thc reùu¡l polntr

on t,hc curyct tndlceto thrt t,hlr nr t GontsquGnca sf

rgducod pl¡turc ewltübtttty vtth lnççaarsd bedy t¡rlght

at thc tua lout¡t lcntl¡ of ¡vrllrÞlllty. {hca tnt¡k¡r

$ef,. rdJuat,od to a Èunton tcvrt of rvallrblltty thc ltttlr-
lstttn !.1¡ tht4 ctgnlflc¡nt (p . .Ot). Thle tr ahot*n by

thc grtPh of rdJart3d vllsrl ta whlsh dcvlltlon¡ froa ùhl

tytrlg. tatr|re rt ùhr tt llcr lrngth to vhtch they Y.r*

sdJurtsd rgr plott*û agllnrt thl aüln Ct I lcr longth for

crch flmtnr I lrv¡ I ef rvf I lrbt I ltlr

"Atthough ¡eq¡ varlrttcn tn boCy vtclghl t¡lùhln body

retght cla¡r¡r ôçGsrf6d durlng thr crp.rlnctlt Èhrrr Y.fl

contldcrrd üo ùr too rsrll ts utrrrnt rny adJurtmcnt.

(,tv,) Ph¡re

-ñr¡n lnt¡h¡ f or mch phlrr lr ¡hra tn

Flgrrc 15. unadJurtrd tntrkt rh$r.d lrrgr vrrhtlon¡ vlùb

rcrptct to plnrrr Thl¡ høvtver rs¡ lergrly dur to vlrla-
tlon¡ bctscrn plrarcr ln tn¡ coatrolltd lev¡lr of errrltrDl-

llt,y. Uhln ihtc rf,fect lnr eltaln¡trd Þy adJaatlng tntalr
to r comrtoR arratlqbtltty thcrc wåt a ruggcrtlon of r stÇ.dy

rlet tn lnlakc frær ptrarc I to phncr 5, folløirsd by r frlt
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FIGullß l!. UnrdJuttrü (top! rnd rdJurt¡d (bçùtaÐ)

lnt¡ke for each Phrr¡.
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ln phrrc l¡. Thc ovcr¡Il eff,cct houGvGr, though slgat-
f lcrnt {P - .05} ln¡ noÈ rcf,y grGrt.

thr r¡latlon brtvetn lrtrho ¡nd ¡vrltrÞtttty for
dlffærnt phracr {Ftgurr lh} Hrl rathrr lnt¡rcctlng. Un-

rdJuaÈrd vrlual ârc of, râthrr rcduccd rlgnlficancç wlng

to ùhc groat varlrÈlon betwren ph¡r¡¡ lR actual sv¡t labt-
Ittle¡. Ths adJurtod veluc¡ yhleh ¡rr plottcd ar

dct*latlonc frss t,hc ncrn lnÈ¡lrc ¡t thG ùlllcr tength to

vhtch ¡ll valucr wcrs adJuetcd ¡r3 norc wroanlngful. Thr

$!ln fa¡turc¡ af tht¡ greph varr (rl t,hc aharp lncrea¡c

ln lntahc from avrllabittty I tsE durÍng phrtt t - thtr
rppc¡rcd tq þc ar¡anllour, (Þ) thc frtl ln tntakr ûr svt[l-
aþf tlty tncrcaaçú durtng phe¡r l+ end (c) tire fal,rly untfott
lntrko at atl lsvrl¡ of evllkblllty durlng l:,!¡¿sr 7.

(r) Frwl su¡ rvr I ltÞl Utv

Tht r¡latlon of currlnt lnÈ¡kc te

provlou¡ lovcl of aval labl lf ty te ¡houn ln lrtgur. l5Â.

Flcrn lntakc ovcr ell ghercr fsr çach lcv:l of prsvloq¡

¡vallabltlty ls plottcd agelnat thr corrrrpondlng ùtltæ
lcngth evrngrd evsr ptrr¡n l-!. llll¡r h¡rgth rhßûrtd

hrve bccn rvengrú ovçr thr prrllnln¡ry pÞrr eal phrre

ì
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f ltUiìE ll¿. Rcletlon of, hcrbage lntoh¡ to herbagr

¡vr t labl t tÈy f or rlch Plr¿r¡ ' Both

unndJurted (topl and rdJuatcd cffceÈ
(letton) srG ¡hsun. AdJurfcd lnÈckc

vtt l!!¡¡rcd ar dcvfetlont f,ton thl
ß¡tn tntakt rù lGro ¡oÛr ttlttr loagth

and plotütd egnlnrt thc tncrn tlllcr
lcngth f,or thr nulc¡l levrl¡ of

¡vrl labl lltY.
Pl¡tr: lncrlarr ta tlao fra t+.
PlenÞcr¡ ln Þrrchett trc rrlth¡r*trfc
FGltl'l ¡
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F TöA,JRE Tq.T
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FIC1JRE I5B

-

a

RclrttoÉ of prsvløt lev¡l ef, htrbegc

.vt I lrbt I f ty to currcaÈ tntrk: ' }4cln

fntakc oYGr tll pharor for steh lwcl
of prGvlq(¡ ¡vr I f*bt t tt'y I r plotì'od

egalnot Èhc cotrrrpondlng tttlcr lcngth

averrgcd o$.f Plnscr l-5'

Rrlattqa of curr.nt lnt¡kr to currçnt

lcvcl of hrrÞlgc svtttabtltty et dtffsrent
lovr lr of Prart qrü 3v¡ I tabt I t tY'
Lrvrl sf pmvlour tvttlrbltlty lncrcqrcê
frm ¡+. ìt¡cñrr¡ ln brrchnt,t lf,e
rrlühn¡trle ,mtlnt.
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t-ã but t¡ Èlllcr lrngèh rnr Êot ls¡crtld ln Èhc pfclls-
lnry plnrr t,h!¡ mr ßot porrlbl¡. A¡ lcvrl of prrvtout

rv¡flabtllty tncrcascd current lntakc dccllncd' Thl¡

offect whlch rcpr3srnt¡d rn ovrrrll dlffrrtncc ln Vf
bctucen thr rrtrear trc¡L¡arnÈr urr aro¡tly eccounted for
Þy the fell la lnt¡kc Þetuccn rh*cp prwfourly o¡r tha t,hfrô

and f,esrÈh lcvrl¡ of rv¡tlablllty - ¡ dlff,crcncc of llftl-
Thtr d¡û rocordcd rc r tlgntflcenü (F * .Ol) curv¡tura

rffçct.

Prcvlour avallabltlty offactl wcrr mafnly dctcrmÍnrd

frm ulthln ptot Gompürt¡on¡ snd hcncr hrGrË lndrpendcnt of

any chrnçrr tn currcnt prsturc rvrtlebltlùy' Hwçvcr

varl¿tton b¡trcccn plrerel ln p¡¡turc sv¡f lsbtltty at a gÍvrn

nomln¡l lcvel n¡turelly r?sultcd ln elnt lsr varlatlo¡¡a ln
prcvlou¡ tv¡fl¡þtllty rnd thlr could pgsctbly effsct ùhc

mrgnltsd¡ of thr ¡ffrctr. Unfortun¡tGly r* t,lllcr lmgth
rll¡ not, ¡¡cc¡¡cd dnrlng tht prcll*tnrry ghrür tL wrr not

pe¡¡lble to rdJutt for tht¡ f¡ctor.

The rff¡ct sf prcvtou¡ avollaÞtIlty rl¿elIned ar

eurrcnt avrtlabtltty tnc¡c¡¡cd. lhlr lr rhoun In Flgure

ItB. Anothçr f¡oturc of thtr grrph lt the rclrtlvrly
rlnrp frlt ln lntrl: rt th. hlghcrt lrve I cf cnrr.nt
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rnellrbtllty rhorn by shocp pr¡vtourly on thc lo¡¡crt lcvrl
of ¡vrtlrblltty. thtr eppmrrd to Dl I Gona!¡tcnt oGñr-

rcncl rnd noù JurÈ rr$dfi tfrofr

Thc ¡ffcct of prcvtñ¡ tY¡tlabtltty ua¡ ¿bo

rffret¿d by rtochtng rrtc. Â3 rtochlng r¡ùc lncrsrttd

thc dccllnr ln latah¡ rr¡oclatod vlth prgrrlou¡ htgh

rvå I labl I I ty brera Etor. súrkcd .

{vr } Prcvlor¡¡ ¡Èocktag rett cffcct

Thcrc n¡ no cf,fccÈ af prcvlçtr¡

rtoeklng ntc on curfcnt lnt¡lqc. Thcrc çffcct,¡r lthc

th¡t of prtvlm! lvtltlþtltty rr¡ drtcrnlncd fron wlÈhln-

plot coaperl¡on¡ rnd hcnce aot rffcctcd by chnnget ln

currcnl ¡vil lablllüy.

b. F¡ctsrr Affcctlns Îmäár In Inl.¡tr-a
- 

- 

- | -

For thc elghÈ dalo ln cech Phas: on

vhlch Intakc ¡rr ¡sco¡¡cd thr mcan lnt'ake for srch tuo

consreutlvr dryn nat d¡tcrmlncd. Frqo thtst tht mrnner

ln uhtch lntake chrngod vlth tfqc v!,thla a Fl¡a¡c could bc

oÞtcrvcd. lt n¡ noü posstble to edJuat thca¡ lntrkc¡

lndtvldurtly to r coffio$ l¡vsl of rvrttebtllty m thrre
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vrttc no corr.tpotÉlng dstN fsr Pültqre tvrllaDlltty.
lløwrt the ¡vcrtgt Ghrngl ta tntekclday tryGr thc phrrc,

3¡prcrteÉ clthcr rr tlntlr or qtrdretlc ftnctlst[ ¡'Crl

drtcrnlerd ¡nd thcrc ú.r. t¡hen !r csf3Gsptndlng to thr

¡v.ûrgt rvall¡Þttlty for tlrr pÐf.. thcre fuactlons t.tr

thcn adJuctctt to r Gæon levcl ef ¡Yrtl¡bttlty utlng th.

ttñtG tv€rtgc rGgrcrslon u¡ed to rdJurt evcragc lnt¡hc.

Thlr rcgrctslon tl not, ¡trlctly apcaklng, thc corrcct ora

to u¡c. Thc¡c ¡hoqld lrrvc Þccn thc rcgrcaslon sf llncef

Lrcnd¡ ead quadntlc trendc rcrpeet,Ivl ly ofi ¡vËt lrbl lIty.

tht¡ hsurver dld not serlonrrly effcct thc lnterP¡rt¡ùlon

of thc drtr ¡nd ar tt n¡ Eora eonv¡nlrnt to usc thc forn¡r

r3grcrstoo thl¡ at done '

Un¡OJuotcd detl, Ulth ùht Gxccpllon of those slrowlng

trcnd¡ ¡t dlffcrent lcvcl¡ of avrttlbllttyr utll bc PfG-

rcnt,cd t3 th¿ aclull lntahcr oa lhc rclpcctlve dayt but

rdJustcd date vllt blprcrcntad tn tcrïag of clthcr thGlr

tlnc¡r of qurdratte fsnetlon. thc ctungcr tn lnteltc at

dfff,crcnt lcvcl¡ Ef avrttrÞtllty vtlt bc dePlcted by plotttng

lntrkc fsr ¡clectcd pGrlod¡ ulthln r pharc egaln*t thc

çorfürPondlng lvel trbl lttY.
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Èf¡ta Îr¡nú

-

l-lern lnt¡h é¡sltad rlgotf,leenÈly

{F..OOll durlng the cosrre ef r plur. thlr utr oaly

F¡rtlelly mroclrt¡d ulSh chrngæ ta brrbrg¡ tnllrÞtttty
far rftcr rdJustlag fer thtt frctor, tÞt trcad, thalrgh

rc€sçrd, Er ¡t,l ll rtgnlf lerat. 1Þû uardJusücd fall n¡
rpprorfmtrly e.tf p.r dty rhtlrt tbc frtt rftæ adJuatla¡
Er r pprax lm tc ty .&/ .

thsre úar llro r rlgnlf tcrnt qurdrrÈI,c cqposrnÈ
(F -.01) for trcndr ln enadJuetcd lnt¡kc brrt tht¡ n¡ duc

cntlrcly to tho tre¡rd la prtturc rvellrbtllty.

(t, ärrÞrffi rurt lrÞl lttv

Çhangrl dnrlng e pll¡c ln thc lntakcr/

¡v¡l labl llty rclatlon¡hlp rltre v.ty lntcrrgtlng. thlr
rcl¡Ltonghtp Ir ¡horr¡ ta Flgure 16 rh¡rr thc mcea lnt¡b.cr
ovor days 2 te 5 and svcr d¡y-t I to ll ¡rc ptott*d cga[nrt
the mcan of tlllrr lcngtht f,or d*yr 2 ¡nd h and for dryt B

and t0 raâFcctlvclyç llllçr lcngthr on da¡ru h cnd lO uerr

c¡tlnrtcd fræ qu¡drttlc cguetloa¡ f lttcd te t,Þr+ deta for
âtyt 2, S and t¡1. Igaortag Èhe ¡clc¡Î polntr sn tt* grrpb

tad cosccatretlag oa tha cËrvct¡ 3rG. rllela¡ttag th.
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FIGURÊ 16. l¡hon lnt¡her (snrdJustdt) ovgr ar¡c 2

to ! rnd orrtr d¡yr I to f t PlottGd
egnlart lh¡ nrea ef tllllr lcngthr
for drp 2 rrrú L ¡r¡rl f,or drYr I lnå
lO r:rprctlvrly. lltlcr lcagthc on

dryr h ead l0 vcrc r¡tlmtcd'
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tff,ceß¡ of cl¡r¡¡glng F.rterc ¡vrlleblllty, Iatalrc dccltn¡{
ulth ùt¡oc at hlsh lwclt af rvrtt¡blllty. l{rycver rt lry
Iwcl¡ of rvult¡btf lty thcrc l¡ a stroag ¡uggcrtloa t,Ìqt
lntrkc lncrc¡¡ed. Hhrn ¡ctu¡l lntahcr rrG çonildcrrd,
t.c, thc tst¡rrl pol*t,r sa Èhc graph, thc cffect, yrr eÈtll
prcroat at hlgh rvat labt lltlcc büt T{tr obscur¡ü b¡r chaegtr

ln prturc evsl l¡bI ltty rt love r lev¡I¡ of avrt l¡bl llt,y.

(tt) Stochlng r¡tr

Trcndr tn unedJurtcd latak¡ durlag e

Fhg¡¡ et dlffcront rtecklng rrtGr ¡rc ¡hann ln Ftgiure t?.
thc ncan trcr¡d rnd thc trcnd at cach oæln¡l lcvcl of

rval lcbt llty are prercntld.

Intakt dccllncd et ¡11 rtecklag rrte¡ lnd, rr rtocklng
r¡tc lncrærcd, the frtl ln tntahe lncrc¡scd, Thtr :ffect
R¡ mo¡t pronoencd at tht loye¡t levct of, ¡vrltaÞtllty
but dccllncd gredurlly rr l¡vcl of rv¡flabtltty tncfcl¡cd.
ûn adJartÍng thc øean llnc¡r trcndr (clprcrr¡d r¡ clnngc

ln tatelrldrïlr for rvrtleÞttlty, thc rtocklng r¡tc cff,cct

frllod to rcrch ttgntf tcancr ruggerßtng tfat, thc effsct
sbtalncd for uÊrdJurtod trcnd¡ n¡ duc to thc cffcct of

rùocklng rrtr on Fsturc ¡vallebllltyT
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F TGLÍRE 17 a Ufi¡dJurtcá latahc ¡ù dtffer¡nt
pcrtod¡ durlag r Pbnrc lnd rt clch

¡tecklng nte . l&n lnÈrkr $rcf

rtl lcvll¡ of hcrbagr lvrllrblftty
rnd rt çrch lrr¡cl of ¡nllrÞttttY
tfc lhofn.
Stscklag nÙe lacrerrc¡ fræ l{'



møon trønd

7.O

2

3
6.8

ó.ó
4

o 5

ovo¡lobility r

to

ovoilobilit)/ 2

66

ô
À
trl
UJ
Itt
IJ
Y
l-

=!,u
o
J

7.O

68

6.4

7.O

2

3

2

3

2
I

3
4

I

3
2

4

62

7.2

1

tl tt

ovoilob¡líty 3 ovoilobility 4

4

o

OF PHASE

tl

ó.8

o 5 to

DAY

5 to



t?t.

f tf f l Bdv urloht

lrcnd¡ ln lntakc durlng r Phro
HGrG c¡rçlncd for th. úlff¡rcat body rrtght clg¡¡c¡ ¡nd

rrç ¡hern tn Flgurc 18. Both 6eln tr¡nd¡ ¡nd ths trend¡

¡t crçh nætnel lcvcl of avrllabttlty arc preaentcd.

InÈrk¡ decllncd ln t,lrnc fer rll þody rrlght cl¡äsl¡.
thtr d¡ellp: ur¡ hww¡r so¡t m¡tkrd for thc htghcrü bsdy

rstglrt clr¡t. Thl¡ cffcct m¡ cllaln¡Ècd by edJustlf,g

for lvatlabf ltty. Tht¡ lr I Fartlc¡rtorty good cnaplr
of thr edvrntrgcr çt be tng ablc to edJctt f or cvtl labl llty.

Ctthæt *uch aa edJuttsent thr rtatofNt far cÈnngce ln tnÈekc

could bvc bcca opan te spceulrtloR. llrcrc ul¡ I rtroag

¡uüg€stIoo thst dlf,ferrncr¡ In lntakt Þetvtcn ths body

uclght cla¡¡et dlaapptrrcd by thr nlnt'h dey rt lot* lcvcl¡
of avrllabtltty, vhtlr dlffcrcncs! YGrc ¡olntslacd Èhrægh-

qrt ¡t thc othar lcrrclr ef rvrtlrÞlllty. i{ovonrr thl¡ r.¡
srot ¡trtt¡ttcr I ly ¡l gnlf lctnÈ.

( tv) Ph¡rc

lread¡ ln uaadJu¿Ècd lntrk¡ durlng e

phacc er¡ ¡hovn fsr crch plntr tn Flgurc 19. Ttrr *ctaR

trendr snd ùhe trs*dr ¡t c¡ch noalnrl lcvcl of hcrbgc

avalleblIlty rrc prr¡çntsú. lntahc fclI durlng ¿1l pha¡o¡
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FICI'RE T8

-

ú UædJsrtc{ lat¡k¡ rÌ dlffcrcat
pcrtdr durlag r Pil¡r rnd for
erch body relght elmr. ãLa
trrtrha w.t ¡ll l¡æll of herbrgc
rrrtlrblltÈy lad rt och lcYe t ef
h:rbaEr ¡vrf labllltY ¡rr lhøar
Body nclgttt lnc¡cer¡¡ fra l..fu.
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FIGI'RE ¡9

-

I UardJurùcú lntrkc rt dltfcrlat perle'dr

ünrlng r gàrn rad for lrgh PÐrlo
i{an tat¡l¡r ovsr ¡ll lcrclr qt hcrùrgr
rv¡lleÞltlty rad et rrch lcvtl cf
hcrbgr rvrl llbl I llY trc lÞæa-
Phetr lncreasc ln tlçç fræ 14.
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cr€rpt th. thtnd. ÄE lntcrcrttng featerr of thc¡. gr¡ph¡

rf,r thr gcnrrrl trtr¡d ìdtth rssPsct to Plìat.s. The frll

ln tnt¡kr durlag pharc 2 n¡ lca¡ th¡n In plrasc I whl le

ln plrrc ! tnt¡kt lncrGa¡cd tn tfrqc only to fall aFurply

ln ghacc l¡. ¡t ta rl¡o notlccable th¡t bhc fell ln lat¡kr

durlng pharc þ æcurrcd enly st Èhc tyo htghttst lcryet¡ of

rv¡llrbtltty. Afl these ¡ffoct¡ rGrG rcduccd aftcr ¡é-

Juetlng f,sr herhgc ¡t-¡tl¡bl f tÈy but scrc ttlll slgnlf t-

clat.
f Yl Prcvlorg ¡vrt l¡bt lltv cffoct

1rcd¡ darlng e ÞÐt. ln lntl¡hl rt
Gtclr l¡vrl of, prcvtout tntl¡blllty lrG thtrÊ la Flgnrr å0.

Both Bttn ùlcd¡ rad ùrcrrdr et c¡ch nmtnr I lcv¡ I of

currcnt lrcrþrgc rsr I lebl I I ty erc prcacntcd "

Art tntcrcrtlng fætqrr of tht sçln trcadr n¡ th¡
p.r¡Irtcncc of thc rffrct ef Ffürlotls lsrrcl of Êr¡rllrbtlf ty
threqghæi thn tra d¡yt sf th3 Pblt oy.r uhlch latahc ua¡

t¡¡cr¡rá. Eraæfn¡tlðÉ êf thc brrnd¡ rt crch lcYrl ot

üytI l¡bt llty thmrd thrt thlc cffrcù tlt RorG n¡rhcd ¡t thc

leu*¡t lcv¡t ûf ayll,labllLty but rl¡s rb¡¡nt at Èhe hlghcrt,

Irve I sf evrll*blllty.
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FIGÜRE EO. IlarúJueted lat¡h¡ et dlffæcat ftrtsú¡
d*tng I phrac rd fer crch læ¡t Gf

Prcylso¡ lvrl lrbt llty. Ëhtâ leÙrkc
ærr rII lcvllr ef etrrlat hæhgr
¡nll¡btltÈy rnd rt GtGh lcvrl cf
cumral hcrblgc ¡val l¡bl llty trc shq¡n.
L.v.t of prcttær ¡vatlrbtltty lacrcr¡cd
fr* t+.
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Ânothcr f,aturc n¡ thc slgnlfle¡nt tP - .ool'

çrtdrrtle trrnd la lat¡kr ¡hæn bl¡ rh3.P provlorrly oa th¡

tre lourlt lcvrlt of, ¡rrtlrblllty. Thl¡ curutLerc l8-

cr.¡¡¡d el lsvcl of, ¡Yllteblllty lncrt¡¡cd.

g . Frets¡l Âffccttao f,r¡ùtrr¡ Avr I lebl I I fv

IÈ ¡hælé lnvG b..n eÐløns fro Lhe

ért¡ prclrnürd ¡r¡llcr ül'¡t thcrr y¡t coa¡ldc4þll v¡rlrtl@

brtrccn pÞrcr tn tÈc rctutt Ètllcr leagÈhr for c¡ch nsula¡t

lcvrl of rvrllrÞtllty. Tht¡ ¡t¡ duc te thc dtff tculùy [a

pçrdlettng rrrrd gfftrlb r¡üc undcr vrrlablc cllnaÙls coadl-

tlon¡. Thcrc u8¡ lleo scdlc :ltgbt btlt rtgalf lcenL

vrrlctto{¡r bcLrtcn :lnttar trcetpont¡ vttbln plrcccr' ?hlr

v¡rtstlsa n¡Lur¡1ly lnfltcd also üo lwgl¡ of prcvlour

rvrl lrbl lltY.

*prftfræùhc¡:cffccts,vhlchrrcnottrcltæcat

rclpoB¡.t, thc oaly trcataeat to lsv¡ lny slgntf lcant affoct

oa praùurl av¡ltrbttlty nt thût of ttostrlng ratc' Incrott-

lng rßechlng rlte rlgntflc¡ntty redueed tllter length

(P - .O0l).

Bodyv¡trgÞÈh¡dÊoSlgatflcant.eff,cctonactÊtlllcr



lragtt¡. Tht¡ hq¡¡ver r¡r¡ lrrge ly ¡ con¡çq¡¡tês¡

nrl¡tf sn bcÈr*ta Þorty *rtglrt ctl¡rç¡ la tnf Ètr t

t80.

rf,

\wrlr
of ¡rrl lrbl ltty. For rer¡oat rueh e¡ thlr lt rc¡ è¡natd-

trcá ùhrt trcnd¡ ta F¡¡ter¡ rvrlt¡btltty vrtr. !¡€rl r¡llvret
thln EGln vrlcG¡ rná th3¡. ¡r. pce¡¡ntd lq Flçtr¡f. ?l fc¡

llrr ncataal lwolt ef F¡Èuro rvellebtlf ty (.t1. pürrrr (B)

arÉ aÈochlng retr {C}' Teblc¡ sf aga¡ t¡.c Fter¡ated ln

thl egpcr¡dtr.

ÎÈ¡re gt|pb ¡her f lnÈly" tmt ther¡ n¡ r genrtlrl

dccllnc la geaturt ærllrbtftty thræghæt tbl phracr ted!-

crttag thù thl ¡rt,l cf coansspÈlorr of htrbrg. ur¡ gÊ,ctt.?

tb¡a thc ¡t¡ af græth. thcrc tr rlrc tltc obnlcut ûeæ-

clcrlon to bC drrnr tÐt Yhür.far tÞerc Yll lfl lacrer¡ûd

dcætnd ecdo of t!ç PcsDErc, caeh at by lncrcaslng stocÈthg

retC, or rrhcncvet frrrhlgl $13 tlnf tfng, ¡ueh ¡¡ CceurrÊd

at the lerr lcvcl¡ of aYaltabllltyr thu rut¡ of ê.ccllnC tE

pt¡turc avrl lebttlty na fnerrn¡d.

-s Frctofr i,ff¡gtlgq Ûf,r¡tao TlEr

l¡lrra gntteg Ètnr for rny DtrÈlgt¡lrf

Srcrtcrnt u¡r dtrlvrd frç thc ¡vcngc of grrrlng llnl¡ Ûn

I

drp l+ atd 5 erd on da¡a lO and lt'



t8l.

F tûttRE e l. Ttltcr lcagt'h lt thæ¡ rtrgæ

dnrlng r Pàarr for (Al cch nsler I

lært of ¡rrterc rvrtlrbtlltYt
(Bl e-eh Phaæ, tC) r¡eb atocltng

fttl.
L¡rcl sf rach facter lscra¡cr
fra t*.
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lB¡.

{ I I Avrt lrb! lttY

-

1Þr relrtlæ bcùsren g¡rr¡lng tlæ lr*d

hrrbrge rvrll¡blltty l¡ ¡hua ts Ptgure 33. htrr slff
plot,tcd oû thG mÈerrl rcrll. Gntlng tfæ dtctlacd

mrkcd ly æ lrvrl of rvr t lrÈl ttty lncrn¡rd ttrü, Èt nr
ttc carc vlth fntrko, tlrc rat¡ ef ehrngc drcllncrt rt htgh

lcv¡ lr ef rvrt lrbt llÈy.

Orlltag tlrc nr rdJurtcd fer tlll:r lcagth ln r
¡lallet nascr to Èbr ráJertrcaù fer laÈelc. Tþ regttralr
cqn*tlæ flttcC la tÞl¡ ct¡. ut¡

-l.l6l+rt * .28?tlâEatY v

vheru Y, nr thr grertag 3læ rt r, ùlllrr lcnglh ¡nd y

tlrr grr;ttg tlrt ¡t rtro togc ttltrr lcagth.

(tt l SùocklaE rrtc

Tb ¡cl¡Ètec bcturøû racln grarlag ßle¡

ud ¡teehlag ntr lr ¡hsn la Ftgnre 23. Tbcrc n! ao

¡lgatf lent rff¡et of rtæhlag nte oa nardJ¿sÈcd grallgg

tla:, Tbcrt nr horwt? r rlgÍtlsttsa of ra lncrcrrl ln
gn¡lag tlæc rttlr lr¡cr6¡tag tlecÈlng ratc. {b¡n rdJurtcd

grerlag tla¡ frll, ht oaly rt thl htgh.st ¡tochlag r¡tc.

I



¡81+ '

FI$JRE ¿E

-

o R¡lrtfsa of grrttng tlm ùo

lregtb of È I I lcr. hGl r.nr
plettd Eo the ËtÉrll sslr.
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tB6.

f IHTRE ¿'

-

a *ctrtloa of rÈoclteg ß¡È. to

emdJartcd (teP) rnd rlJu¡td
(botfa) grerlag tlrr.
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I88.

!n vter of tlrc cffaet of lncrcl¡tag rtochlag rrùa

ln dcplrùlng tr¡et hblc pltturc, and ef ttrft lattor cff¡ct

on gRalag tlæc, lt krt 3ürprlrlag tmt gl¡rlng tltre Ës

noL inerçescd by tncrtl¡¡d ctochtag f,ßtl. Tht fsst tÌEt

Err;Ing tlms fe 1l tflcp ldJuatæcnt ¡ndlcttcd thet Èh¡rc

vçrç rt lcrtt tya opPsslng factsfiü lffc€tlag urudJurted

gmelng tlnc - onG duo ùo rsduccd arnllabtllty uhlch

€ttr.cd lfi lfict.ttc ta gæltng ttæ* ld tlil 6thfr dsr Ëo

Êûf,¡. fr*tsr .rteelltcd vltb lÈoc¡lng nte (sthcr tha
p.rtüf. tnl lrÞtl¡tyl rhleh Glutc¿ r retoctloa Ia grrtlnE

tlm. thrr¡ tro frctort GaÊG¡Ilod ..ch olhlr" glvfng nc

rtgntf lcrat cffect Èi ftochlag ¡¡tl oa unrd$t¡tcd gfa3lco

tlrl.

særc ltght nr thrwn en thlr Í-¡hcnosr¡na by ebservtnS

thc rclrtlqr þclrren ggrlng tl¡æ rnd tlllcr leaglh aÈ

dtffcr¡nt lcvrl¡ øf tÈochlng r¡t. (Ftgurr al+}. It l¡

tffidl¿tcty ap¡nrtÊt ffoË thr EeldJerteú 'ùnrle3 tl*c dat¡

thilt rtttr.r¡ rÈ tb lolt¡t lrrycl cf rY*ll¡blltty tF
hf ghrÈ gr.tlÊg 3tæ ¡¡l rt ¡tectlag rrtc I l¡d ùhr læt¡t

rt rÈechlag rttr [, fht¡ ¡lÈu¡tloa r¡¡ c€ÐFletcly rcvcncd

rt tlrr htgþrt lçvtl sf tv¡llebtlltyo thl¡ ¡ccm¡at¡ to

tært r¡tcnt for Èh¡ fltlurc of e atgnlflcant ctochlag rltc

cffcct.



l8g,

FIGUTTE, EL'Æ Relrtlo* ef grtslng ttnr Èe hrrblgr
rv¡lI¡þtttÙf ¡t ercb ¡tochfag rrÈlt
toth todJurted ttoP) ad adJn¡td
rffecùr (Uettæ) rre rhm' AdJnrtd
greatng tlm rÊ¡ llttucd e¡ dcYllÈlæ¡
fre¡ tlt¡ acrn grallag Ètnr ¡t ¿ero ¡ogr

ttltrr leagtÈ rld PleüÈrrl r€utnlt tbr
ü¡la tltter lengùh f*r lleh eæla¡l
l¡ve I of rvlt lrbl lltY.

Stocktag retc lscrcr¡a¡ frm lJ+'
lftpber¡ ln brrchet* rre trttln Lrtc
lEGtBt r
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lg l.

dhsn grazlng tf,ns t¡r¡ adJuatcd ther¡ uar . htghly
llgalf lcrnt lntcrtcttoa. Dlffcrsncc¡ ln gnrtag tlnc
bct¡rcr* lw¡l¡ of rtochlng r*tc dccrceseú er ¡vrttrÞf lt¿y
lncrcaccd. lbl¡ Ir chilrn tn thc greBb fur adJuatcd

grarlng tlsr (Flgur¡ ¿hÌ ta rhlch dwlrtlon¡ la gractag

ttac f,ræ ths'-eceo gnclng tlc¡ rt r3rË ¡ef,r ttttcr tcngth
rcrt plsùtcd rgslnrl tÈr¡ ners tlllrr lcn¡th fer crch aætnel
lcv¡l of ryrl t¡þt llty.

lllf ) godv wlshù

Thr rctrtloe sf ¡*crn baüy wrtght to
Ea¡n grellag tkec lr prçænt+d tn Flgun âþ. ûrarlag tlac
(un¡dþatcd) dccrsr¡ed a¡ body relght lacrc¡led. Thlr
frll rna lncrc¡æd Þy edJectlag for rvaf tabtrtrùy, thcrc
ra! no ¡lgntftcrnt cffcet o.f lcvel of avall¿Þtttty on Èheeo

re taùl onrhlp.

Thcrc cffcctr lr3 tlto ruggsttvr of tuo dtrttast
grqlP¡ of thaaP - oat rcB'rcrcntcå ùy clucl¡ I ¡ná 2 anú

th. oth¡r þ clesrnt , cná L"

{ ¡v) Fts+r' ---

Èllra grnrllg ltçr for thr fqr phLtet

tr ptrrrntd ln FIEurr 26* ådJurùed gr¡rlng ttrcr shrycd



lF.

F IGIJRS E5 O RclrtlEa of Ha boéY v;lght to

snatJacttd {teg¡ rad eáJnrèed

(boÈtø¡) gnllng tlm. !$ta boriY

velglrt ìnt r¡rcarcd avcr llre I
vcrkr of thl cxPerlannt.
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F tGfRE â6 . lbn grrrlûg ùl¡e fer crtà
pble .
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tg6.

tht erctpt f,or ¡ ¡lts¡ht rtss durtng phrc !r gmalns tlçc
drclln¡á ¡tqnlflcaatly tt - .ætÌ er thl crperlænt Pro-

grttrc{. ltrlr gcncrll trcr*d ni coaftnd to thc tm
lær¡L t¡y*l¡ øf ¡ñlteDlttty l3 cln bc ¡ccn ln Flgürc 2f
rlwrG th Snrlng tlæ1tlllæ lcngth rclrtloarhlp for

rûch pluæ lr ¡hæ.

(v) Frcntor3 sYôt¡rÞtlltv rad øøvfæ¡
¡tockl*a ntr

Ic Flgurt e8* tfr¡ tclatloarhlp Þetrscs,

n3ra Orrrlng tlue and lsv¡t of prælæt âYalleblltùy lr
¡hryq. t{rn gn¿tng ùlur at¡l¡¡ad erytr all phrcs nr
ptottcd egtlnat Fän tlllcr lcngth aacl¡Fcd ov.r pbarce

I to !. Snrlng ùtræ úccllned rtgnlf leaatty (P - .OOt)

rr lcvcl ol prcvlous ávat labt Itty lncrcescd.

Ia Ftgcr. 289 Ecrû g¡¡rttng tlü t¡ plottcd rgnlnrt
prevlour ttÊçlrlag rltl. thrre ilt fle rlgnlflernt rffcet
sf thlr trotmnt oa grrcleg tlæ'

Í 'c Fretor¡ Aff¡cttng lrcrrtt¡ tn Grttl4q

ltr¡

-Llnctr trcnd¡ ln grerlag ttar vlthta a

pbtsc v.rG cetculttcd frq the acen grrslng tfe; en drJn



l9'/,.

F tcr¡RË e?. R¡trt,toa af grtttng tlae üo tlllcr
lcagth fer crch Phlc. Both

umdJntÈrd (tofl eaá rdJu¡td tbottæl
rffoct¡ rrt rhdll. ådþ¡td grr3trg
ttnc n¡ ttt3¡¡cd rt dcvlatlon¡ frø
¿hG grlGlng ttæ at srro togr ttllcr
lragth and plott'cd rgoln*t !t¡¡ mn
tl I Isr tcagtb for och nælæ I lcçal
of . horbrgt ¡vrl lrb¡ltlY.
Ptn¡r lnerçrle tn tlrrc fræ I-l+.
!fuabcrr ln Þraekct¡ arc rrtt&ctr*c
ßCltrt o
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Fter-rRÊ ?8Â.

FIflNE Eh

-

a

Rctatf on of, gnclng ttenr to Fræ-t,qlr
hrrDtgc rnlIeÞlllty. Fhta grralag

tløc æcr alt phacet mt Plottcé
egalrrrt srGüR grealng tlEG wsr pharcr

l.ã.

Rrlrtla{ù ef giruteg tlæ to tilg!^g,
ttæhleg rrüt.
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2û1.

h rld 5 tltll oa drXn lg e¡d ll. the¡r trená¡ crpgrrrd

rr cÌu,ngrt tn gnrlÊg È|ffi Fr á*y ¡¡F..l¡c rÚJarted to

I cædt l¡rel ai rvrllrbltlÈy, Etlûg ùÞt lrt! fi¡gr.t3lot
cquttlen thrù n3 Et.d to adJEtt rvrrr¡go S¡tatlag tlrc.

lturs lrrrú

--

UrndJueùd acen grrtf ûg tlçr lacrsr¡cd

by O .I#/fry ËtrQr thl Pturr but tht¡ Insrcrtr Ët de'

cntlrtly to e eor¡¡tpdlng fetl la hcrÈlgc lnlt¡bltttyr
tft*n eáJurtcá for trcrbgc rürttebtlltfr gpclng tfnr
tctstlly fttt by approrlætcly l# pcr dey.

Trcadl ta grrttßg ttee utth r:rpcct to hcrbagc

ewll¡btltÈy, ba*iy Ultght, rtochlng rrrr erd Phrrc arr

prcrtntd ln Ftglrre 2$ A, Br C rnd Þ rctpcctlvrly"

(l ) ltcfþag* ¡¡llJfa¡tlItI

ta Ftguro agA lsln gnrl*g t'læ¡ g

Õyr h ¡aá 5 r¡d en dlyr lO ¡d ll ar¡ Ptottd rgnlnst

F:ra ùt l trr lrtgtb æ ¿¡¡¡r h rd lO rclpecttvcly. ll lle r
lcçgthr æ tl*e¡c d¡yl ü¡¡.. ¡¡Ètnùld. lf coÐPlrl¡oor

þetycra Èþ tyo çurva¡ åre slldG at glven ¡v¡l lrbl lltlcst
l.t. g6¡tag tttr edJuatcd to r Géü¡o6 rvlf lrbtlltYr thcn

¡t t¡ c¡ü¡f thßt gnrtng tlrr fsll ln tlnc rt lov svallr-

Þlttttc¡ íhttct tt terrdcü to lRcres¡c et htgh rv¡Ilebllltlcr.



?Ûl.

FIGI"JRE Ag

-

a

Ac t¡läa gr.rlag tlæ ûn dryt l+ rnd 5
rrú ür dtytt lO ud lt PtoÈÈd
agrlnrt aGaR tlllcr lcagtlt €a da3¡¡
b and lO rc¡PccttvclY.

lrcnd¡ ln grrrlag ttmc derlng r
plre¡G for och Þoáy uclght clt¡¡.
lrcrdr rrG .rprestd aa chngc la
gnrtag tlme/day.

Trcr¡d¡ Ia gnrlag tlur durlng e
ph¡¡r for crch rtecklng rttl.
lrcnde er3 crPrc¡scd t* chlngc la
gnrlag tt¡eer/dly.

lrend¡ ln grerlng tlnr durtag e
phrac for cteh ptrær. lrerd¡ ¡rr
rrprclrcd r¡ chngs ln grerlag
t tso,/day,

B.

C.

Ð.
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2Ol+.

thta rar not rs vhca rcùuct grrclas tlmrr scrc Ebrrrvrt

bçe¡üsr oncS rgrlo etungcr ln f¡tqro lyÊlllblllty
sbscurcd thtr ¡ffcçt.

(t¡ I B,dv r¡ls4t

ln Flgurr 2tB clungu la grealng tlne
pcr dry durlng I ph¡rc l¡ ¡hæn f or dlffcrtet boúy ue lght

ctl¡¡c¡. llrcrc lr r ruggcetle* tÌut trnréJuctcd ùrendrt

vhleh vcrc rll porlÈtvo, dcellasd vltb lncrstlag body

*ctght Þst thlr E¡ aot ¡tE&t¡ttccl ly algnlf lq¡nt. UPon

edJurtlas th¡ dccllnc bcææ Ëerc Sronü¡ß€stt ¡nú ettrlncd

ltgatf,lcancl, t¡i" ¡ftcr rdJtrÈteg for evellablllty tltr
lncrcr¡l la grratng ùlat durtñg r phrc éaeIlllrá algalfl-
ctntly ar bcly rclght lccrs¡¡:d.

(lfl ! Stochtns ratc

tn Ft$trr â!C ttre chrngcr ln grratng

tlçc pcr d¡y wltlrta ¡ pharc tr rhoua for c¡ch tt'ocklng retc.
At rll rùocktng ratcr uqadJuttc+i g1ütlng ilnr lncre¿aod

dnrlng r phorr. lbcrG nl høsver no stgnlflcaat rffect
of etochlng rtt. on thl¡ trcnÉ. Shtn adJuated for hcrbege

rvrll¡btttty grrrlng tlac durlng r ph¿¡c fctl at rll
¡t.ocklÊg nLc¡ rnd Èhlt f¡ll f ncrca¡ld rlgnlf lcantly ttth
lncrcartng rtochlag rrL¡.



2ú.

lbcn th¡ lnt¡rucùlon bctwGn tnl labt llty rnd

rtoeklag nle xrt Gonaldæed, thr dlffGrenct bçtnca

rtocklag r¡te¡ ln adJultrd trcad¡ dccllacd t. .ülIl¡Þtlfty
fncrcercd.

t tv ) Phrm'-

la Flgurr ?!Ð thc chenglr ta grarl*g

tlç¡ por dry vlthfa a phnrc l¡ ¡trwa for cech FÌs¡;.
tJarrlJurtd rrtr ef fall tncrc¡sçd dartag thr cEsruc of

trc crperlacnt c¡crtrt for ¡ r¡ç¡ll rlre Éurtng plrar !.
thtr g;asr¡l fall hrywcr ns not ¡t¡tltttolly otgnlf lcrnt.
ÂdJurtcd r¡etu¡r Þr*uvcd rlrllarly.

fv) Prcvt€E¡ lylttabllttv rnÉ prwlotr¡

¡tochtas rrt.

Tlrrrt sr no ¡tg¡lflesnt rffcet of

clthür prcvlos¡ ¡rr¡llrbtllty or pcrvtoe* ¡tocklng rl¿G on

rrtt of frll of, gnrtng tlne r

î- Frstor¡ Affcet,lnE Rat¡ of InteB¡
-

Rrte of lntekr ur dctcrafned by dlvldlag

laÈrhs t¡n dayr l+ rnC $ rad oa dt¡ru 10 ar¡É I I Þy Lhr grlllng
ttat on thc eorrcrpûrallag de¡ru. tht¡ dcrlv¡tløa ll noi

atrtctly correet ¡l lt doc¡ aot ¡llø for eay lag ls frceel



206.

outpÉt. It ret fclt, haysvcr, ttÐt thl¡ vould not serlourly

rffcct thc cæprrl¡ont bcùreon treatæcntr, ¡ad la vlot ot

thc ¡actl rrtG of ftll of grerlng tlqc vlthtn r ph.tt

I < l* pcr day) thts tPpstrGd JueÈlf lcá.

(¡l .AvrllrbtllÈv

thc rülrtlonshtP b.tY.GR ßt n rltc ot

lntshe end ac¡n tllter tcagÈh lr prçlented la Flgurc )O,

Dtt¡ uGç. plottcä on tlrc r¡aturel ccglsr Relc of, tntakc

laçrea¡cd rlnort tlnerrly frø ler lcvcl¡ of lnrll¡blf tùy

hn¡t tt ¡ ttlltr lcagth of glg 8-lO car potscd thrægh

I trencttlen phasc eftcr yhtch tnrbrgr ¡vall,abtllty bccenc

vtriua! ly trcn-ltattlng. lbc ¡tsl t¡rlty ln thl¡ rçtptn*e

to that of lntghc la ¡eost atrlklng'

R¡tc of lntahc xts rdJustcd f,or tlller lcngfh ln

atarllar aannsr to thc rdJurtortnt for tat¡hc ¡nd grerlng

tlac, thl r€grelslon tqaltlon uscá gs

Yl - Y I 2'&+9rl I .¡6g'f

¡¡herc Y, raet the raÈc of lnteke at, rt tltler tength rnd y

thc ratt of lntakc ¡t tGlo togt tlllcr langth.
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F IOI'RE O

-

a Rrlrtto* of ntr of latr&r to
ttllrr lcngtä. tl¡t¡ rrl PloÙt¡d

oa tha nrf¡rr! selt.
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2Og.

(rt) Stocktns lrtr

thr rrlrtlon betYcçn E.ttr retr of

tntahc rod ¡toektng rtt. I¡ rtrqrn ta Flgmrl !1. UnadJuatcd

retc of tnt¡hç dcctlned wllh lncrcatlng cùocklag t¡tc -
thc dccltnc bctng lcconÈuaÈËd at thr htghorù aSochtng r¡tÜ.

Ttrtr cffcst Lre* eatöcleÈcd ¡rlÈh ch¡ngat ln PûlturG aY¡Ilt-

blllty e* thcrc r¡r Êo atgnlflcrnt cffcct of ctocklag ntr

Ðn üc.n rat,r of lat¡kc rft"lr edJultlng for Frctur¡

rvtlteÞtllty. tloucvcr thrr dltr rcletlag ldjuÜtGd r¡tc of

lrttrhr to Frrtsr3 aT¡llrÞtllty rt dlff¡rrnt ¡tocllsg retcl

¡hsvcd tmt rhGFGlt tt t,lr hlghæt lcv:l ef rvrlllÞltfÈy
thc lorc¡t rtta of tnt¡kc nl shær¡ rL gteeklag ntr l+

rt thr tyo lor¡c¡t lcv¡t¡ of rv¡tl*btllty thtE etochlng ntl

¡honrd thc htgh*et rctt sf' lnt¡kc.

(trrl gsdy velghl

TÌ¡c roltt,loa¡hlP ÞitvrGa EG.R rtts of

lnt¡hr r*d acrn body uclght l¡ ¡hrys Ia Flg¡¡r¡ ,2,. Unrd'

Jurted r¡t3 of tntrhc lncrç¡¡cd alno¡t llnrerly ulùh

lncrçtgtng body rclght. Thl¡ rffrct yr¡ oncl r$lla ln-
crra¡cd by adJuettng f,çr rvrllebltfty ' t 5|fi lncrcerç

coaprtd te 
'ts 

bcfor¡ rdJurtlng.

th. rtl¡ttoa of ntc of Inùahc to Þody vrlght nr
lnflutnc¡d by lcvrl of, hcrbag: cvel labt llty. thtt lr t.¡E



2lo.

r IGI.,RE !t t

-

a Rclrtlsa of, rtoehlag rrt¡ te

unrdJurtcd (toP) ud adJuttrd

( bott,n! ntc of latrlt.
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2Ib.

tn Flgura ,, vhcrc thc rrtc of lntahr,/rvlltaÞtltty
r¡l¡ùloa¡hlÞ f t ¡hær for crch body uclghù clrtl. thc

grrph af, unadJurtcd v¡lscs ¡hs¡¡ dlstlnct rctpatr¡e csñct
for tach body :*cf ght clr¡¡. Exccpt for ton. rprcrdlag

at ths hlghcrt lcvcl of ryrllrbtllty, thtrc Et r Èondcncy

for thcrc curvt¡ tc conv¡rg. ¡! ¡vrltrÞttlty lacrclsed.

Htrtvrr c¡r¡alartlsn of thr ¡eturI polott ço thç Etitv.l

shry Lmt, lc generrl, tht dlffsrcacc þctvecn bady velght

ctl¡tcr Is thc qc¡¡urcá rrtce of lr¡tah¡ ¡ctually lacrce¡cd

rrtth lnçscr¡lag rrrthþIllty. thtr hsvcvrr R¡ aot

sìett¡tlcelty rlgntfternt. Ît¡t¡ gen3rtl ¡ffcct onc. rgala

nr ¡ con$rgüGrrcr of dlffrrtncl¡ ln th¡ trcnd¡ ta hrrbrgr

avrllrbttlly for dtffcrcnt, body r¡clght cllcrc¡, tnd rllo
of varlrÈton Þctvccn thc¡ç clr¡ac¡ ln lnlùtrl lcvcl¡ of

rv¡ll¡btllty.

Th¡ lntr¡rrnt effrctr of, þody trlght o¡ nt¡ of latehe

rt dlffcrcnt l¡vcl¡ of avrtlrblllLy rrc oþ¡crvcd In th¡
grtgh for adJu¡t:d rrtcr of tnttkc vhlch l¡ Prrrcntcd ¡¡
dcvtrÈlona frø tho rcttn retc of lntrk¡ ¿i thc lllt¡r lcngth

to rhteh 3.ch vrluc na rdJuttrd. Dlffcr¡nco lE ratr ot

lntrks b¡tmcn body urlght ch¡¡et nr. thea nduecd l¡
rrrt lrbl lf ty lacrç¡¡ld.



?lj.

Rrlltlsa of, rrùc of ln trhc to
hrrDrgr rr¡ll¡þlttty for çrch body

vctght elr¡r. Bsth cnrdJurteü (top)
rrrd rdJurtrd rffcct¡ (bottc) trt
¡hdn. thr rdJl¡trd cff,ect¡ Hlrt
ar¡¡¡lrd rr dæIlttonr fræ thr
E¡Gra rrtr af latrhr rt rc¡o trog3

ttltcr t:agth end Plottcd rgÐlÊ¡t
thc ecra tlll¡r tcogth for crch
Itse I of rvelllbllttY;

Bdy w t gtrt lncr¡t*l¡ frcn 14.
Mhr¡ ln br¡ckG¿t l?G rrltlrn¡lrtc
Êleñlr
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( tv) Phrtr

-Th¡ morn rtùr of taù¡kr for ctch
phacc Ir ¡hrya ln Ftgtrre |þ. Orrcc rgaln thr ¡ffect of

vrrfatten Þctrcra pha¡c¡ ln herbegü r.!r¡f labf ltty roúucrl
thc lnportrncc of unrdJurtcd vtlucr. .4dJurttd velut¡
lndtcstc thut ntc of, lnt¡kt n¡ lov durlng th. f,lrrt ph¡¡c

Þnt vrs rclrÈtvrly htgh snd consÈtnt ovrr tlx røtnlag
phåüG¡. H*¡yrr thc atnllrr astn rrtc¡ ef lntahc sv.r
thc trtt thr¡c phrrlr nl not ¡latlerly rttrterd, Ðurtng

phecc l¡ retr of lntake n¡ hlgh, re letlvc to evrngr
intrhcr, rÈ the tvo lorrçrt tcysla of rvnlhbtttty, ená læ
aù tht oihcr lcvrlr. Durlng ptrrrc I nÈr of Intrkr nr
re tctlvrly conrtrnt ¡t ell twcl¡ of rrrt labt ltty, uhcrcas

durlag phrre 2 tt u¡ teu at rvallrbtlttlm 2 rnd , büü,htgh

et I rnd h {¡cc Ttblc 2).

{v} Ptælotr¡ rvallrÞllttv ef hcrbtse rd
prevlo¡¡¡ ctochlno rrta

Thrrc ut¡ no ¡tgnlflcrnt cffcct of
rlthrt pr:vlo{rü ¡vtllrþtllty or prrvlour rtockllg r¡tr oc

Étls rr Èc of l ntak: . Horywir Grenl n¡ t l on of le b lc ,
lndtcatc¡ thrt the ¡b¡ancc of r *f gnlf lcant prcvtw¡ lrall-
¡blllty cffcct xe¡ dnc to thr lcv mÈc of lnt¡kc of ehcrp



2I8.

FITI'RE ¡Ér

-

a RrÈr cf lntrhr fer crch phrle.

UnedJurtcé (top¡ r rd rdJnoteú

{Þottu}.
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ÎÂBLE 2.

--|I¡

ldJertld rrtæ ef tatrhr ( f ogc g/ntùl f or meh pber rnú

rt G¡ch lrve l of artll¡blf tty

l,bea

_arg

'.2ÍèlÈ

-"P t8

-.22O

ltr¡r

Fhrr¡

l

e

,

h

-a;r' -,&l&, -tá26 -ââ+

-¿lr9 -.eri6 -.2*+ -&iE6

-¿ l? -.2F -.229 -.2t,

-"a 19 -.ä lg -"e Ib '&*
-.eo? -élo -&6 -&J5

v2I 4

Arnt laÞl-
t tty



2?å,.

pf.vfotltly ort h¡0h svrtlablttty and GüfrGntly oo lel.

&. FtF,toruJltffcct f nLTrsnd¡ in Rrt c

üf Intr*r

lrcnd* la rate sf trntqlc Htthl.r o Fàr¡c

útrî l¡e.rt¡lacd fræ thç ¡qcra valuiÜ Ðf d¡y¡ l+ rnd 5 ¡nd

oa deyr tO rnå ll. Thr Èrcnd I¡ crpreltrd ee cT¡angc ln

rrt. of lntrhf Pcr dry. thctc YG¡G adJastcd ts r GâElsloG

tcvrt of avrtlrbtltty nrlag th¡ lcac rcgrtatlsa thrÈ nr

Ërd to rdJnct rvcngc rrtc €rf lat¡hr.

nr¡p IrctÉ

UmdJuctrd rttc Èf lntakr dccllaed slgnl-

ftcrntly (P - .OOll by approll*rtcry l+Ë pcr dty' thln

rdJurtrú hqrtyçr thc ürcllno nr only .l+É rt¡a fiÛã-3lgnlfler

Trcnd¡ [n r¡to ef, tnùel¡c rylth r3ÛP.ct to parturr

c.v¡l1¡þll¡ty (A), PhltG (B) rad prculÛttf rvtllrbtftty (C)

lr-l ¡hern tn Ftgrrr !5 and vtth rGtPaçt lo ¡toeklng rrtr

tA), body rrclght (g) rnd prevtour ¡toeklng frts (c) la

Ftgure !6.
f r ì Arr¡t lrbl tttn ¡f fcct

tn Flgürc !|A aeen r¡tt of lnt¡hr fsr



&).

A. Hcr¡n rtit of lntrhr oa d¡Yl b
tc 5 ¡Êd on d¡Y¡ lO to tf Plottsé
ege tart EGln ùlllcr lcngttu €ñ

dry l+ and on drY tO sGüPGCttvclY.

Trcad¡ ln rete ef tatrkç durtag
l ph*c fsr *¡ch glrarr. lrcndt
ar; t¡Prcr¡cú lE cbengc l¡ rrte
ef lnÈrhr,/drY.

B a

C. lrcr¡dr la ntc of lntakc dertag r
Fls¡r for crch lcvct of .Egwtffil
¡vel lrbt lltY. lrcndr are
ugntrrcd lt chrnge tn rlt¡ of
lntekr,/drY.
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FIOLTRE 16.

å.

S.

ca

lr¡ad¡ tn rltl ef lntr*c úurtng

r phÊlG for ceeh atochlng $lfQ'
Trotdt arc crFüe¡scd rt elnilgÜ

ln crtc of tatrtrr/dlY.

lrcndt ln ratc of latahc dtrlng
l pþ¡r for caeh bsdy Y¡tghù cltËt'
1røtil¡ 8r3 GrFre¡¡cd r¡ chrngr ln
rttr of lÊtrh./dry.

lrcnd¡ la ruù¡ sf tatrh¡ durlng

r phrrr for ¡¡ch lwct ef Erevlour
rtochtng rlt¡.
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&1.

c¡ch aælrr¡t lrvrl of rvrll¡btltty oar da:n lr Èo $ rrd oll

dr¡rr lO te tl ¡¿r Plettrd agrlntÈ th; eorfGlpondlng lcngLh¡

of tlllcr on üry h end on dry lo rcrpcetlvrly. th.

gcâafirl Fattcro o,f ctrotrlngæcr tn thc relPon6c çuff3tt

vhlch F3 rpFercat for grrltng tlnc ¡nd f,or lntrke" tl oflGc

hs13 rtpf,odr¡c,rd hGÎ.. Àt hlgh tevrlr of lvall¡o!ltty

tnl,rhr fcll lndrpcndcnt of clanger ln ¡aatufc lvrtlrÞlllùy-

.ôÈ lo¡ levrl¡ of ¡vrtlebtrtly thc r3v¡rtll H3 thc ct¡l'

ttffGïtr, ssrterad rtttr of tntshc dtê not ¡hs¡r t'hlr bclt¡vlqlr

rL le", lcüe lr of rvetlablltty b¿çau¡e of elrrnglng avelhbl-

flüy dnrlng r Plusc.

( If l Plrr¡'-

ln Flgurl t58 clrragcl durlng r Fh*¡c

l¡¡ tha gtr of tntahrfday l* ¡hom, for G¡Gh phatr. Uj¡d-

Jurtcd r¡t: of lntaitc fctl durtng rtl Pt.gstl. rllrgrcrt the

rat: ef f¡lt drcrsa¿cd f,r* p,lrrtr I to platr )r lt

lncrcerrd rhrtply ta pharr l¡. Thl¡ Sln3fiÊl prÈtrr* '¡å! thc

rrE¡ç for edJustrd f!Èt sf ¡atrhc, utth thc crcaptlqtr thst

durlng phat.r ? end 1 sùtt of lnt¡hc nstntlly tncrGll'd

vltÏr tlrt.
( trl ) Pr.curout rvrr 4bt lltv

tn Flgurl !5C chaneer tn thr nt¡ of



228.

tntrt$FfdtydrrlngrPÞccerçrhet*nforcrchleYtlof
prætq¡ ¡ml¡.btllÈy. R¡tl tf tnÈehc ácclta'd vlÈh tls¡¡

rt¡lltwll¡of,Pfttloq¡rvtlhbtllty.lhtcrttÚoffall
É¡crcst:Ë r¡ Prcvlq¡¡ lc-nrt of rvrlt¡bttlty tncrea¡çd' thl¡

çltacl-, though smlI, n¡ ¡lgnlflcrat'

( lvl LÈgghlao Fatr

Ur'ndJertcú ratr of tntakr dccllncd

ylth ttnc ¡t rll stochlng ret.' (Flgürc t6A). llre f,at'

of, d¡cllnc lncrcr¡cü er ¡Èæhlqg r¡t¡ lncrcâscd- tht¡

rff'¡ct r¡a¡ *llntruttd by adJntÈtng fsr rv¡llablllty' lrcßtlc

r.r.thG'tpÔ¡¡tlvoatattlcr¡cl¡ofatocktagrrtcc¡cçPttlr
ft*t rrd rn faet thrrr n! l rugg*ttoo ef tl¡c ¡rtc nf

lnttkc ¡eturlty lnercrllng tn ttrc rr atechlag retc lncrcr¡ed'

?h!* htrrv.r ffi¡ not rt¡t1¡ttelty rtgntftclnt'

(v) Bodv-Yelsht

TlrtrcillnostrtlrtIcrllyrtgntftcrnt
¡ff*ctefbodyyatghtonchrngrtlnratcof,lnteltcdurlnE
r phs¡c (Flgnrrc $n), Erlmtrdttçn of tt¡c f lgurc hwwsr

chcÏIattlltthcg¡cot!ÉÞedyÚeithtela¡¡tnáthclotlertratç
ol frll for cn¡dJurteü rat¡ of, lntekc vhttrt tt' las thË only

grosp rtth a poattlvc trcnd eftcr adJurttagn



&9.

tvr) Tñroqr rtocktng +tç

^t 
thÉ,81d bc cxprct¡d frm ÈÞ cffcct¡

of, præIoEc ¡èactlng fi¡tc ot trtqd¡ ln tntrkc rnd tr¡nd¡ fa

grrelng tlrc thcrr n| tro rffrct of prcrtou¡ *tocktag rat¡

sa trad¡ In rrtr of fnt"ahr.

!r Frctor¡ 4lfcgtlns B4v H¡tqE[

?h¡ rfftctl of t,hc rrrrlsss trcttpcat¡

on ch¡ng¡¡ ln body vrlgbt yef3, tr 3¡F{rcted, Ytry ¡nãI.

ln vlcy of tþ3 portlÞl¡ .frorÚ lahcrrnù ta thr tl¡c¡æcst

of tr{¡* baly uolght ard¡r th¡¡¡ condltlea¡ th?te cffcctr

lhenld Þt tnt:r5ltcú YlÈh erutloa'

Borly r¡lght lncr¡ar¡d ¡tgnlf lerntty tllth lacraralng

lcvcl¡ Gf b€th curpRt rnd prcvle¡rl lÜlttrbtllüy vtrll*È lù

d;Grcarcd eÈ tbe lrlgbrt llY¡l of Þçth prcvlou¡ ¿nd eerrrat

ttoexlag rrÈr¡. thrrt nl I Bt n lncrcrac af only 9l la

bo*ty rrtgh! wof thc før phlr.t of thG axpcrlnrnt aad t@r

of tht¡ rcqld bc dq't ùo rool groulh'

ÇhrngrrtnÞodyvetghtrrlthln¡Fta¡cÜxFrc¡lcdtt
GtÐûge pcr úey Y,.flË Pettttvc rt rtt lcvcl¡ of, rvef hblllty

rxe*ptthclonrtrrhtrcbodyr¡tght'¡ctu¡llydccllacd
vttb ùlm.



Zfl.

Rrtcofcltrngrlncrc¿¡rdrlthl*ereattnglcvr¡gf
svtlltblttty bat dcerlr¡cd vfth tncreütng rtochlag rrt¡

rrrd pr;nlcnr rrnllrÞlllty. l$tthlr body rclght nor

prsvlarr ctochlag rrts hrd rûy ttgntftcant cffect sa t'hæt

trrndr. ÎrÞlc¡ of, tsGrî body vctght rro pr:ecnÈoá lÊ th'

eppcadlr.

(t) thc rcl¡ttoB of hcrbto,c lat¡ltl t,o

hcrblo¡ rvrltrbtllÈv

In E¡Fcriç¡nt¡ I rnd 2, vhlch r3r. ¡hort

tGrB atndlrt, thc rclatlon of ratc of lntake to hcrÞtgr

aveltrbtllty uer cxrntned. Thû gurttlon u¡t tþçn Posd

ar ta rhct,htr tha rtlattoo obt¡lneá sf ratc of latrhc

tø brrþtgc rvrltlÞttlty cqrld br rcgirrded l! ¡ ¡rtl¡frctory
ncü!úr. sî [h; r:lrÈlon of t,otrl drtly latake [o hcrbrgl

¡seltrÞlllùy. thc¡e ra¡ult¡ lndtertcd thåt thc ftlrtfoan
src vary ¡lnllrr. Hrrbrgc avrltrbtllty" arprrltcd rr
Ètltcr lcnEth rnr fænd ts Þc Eorc cle¡cly rclat¡{ Èo

hcrbegr lnttkc th¡n uur dry erttor ylclü Pcr anlt lrc¡t
rnd thc FGspont. àf, total laiahc üo Xacrça¡cd ttllrr
tcngth corfl¡pond¡d Y.ry clo*cly to thr chrngrl of rrtc



zrt -

of lntahc r¡t t h ehnnglng herbagc eva l l¡bt l lt'y'

Hsscvcr ttrrcr rcngth ahould not bs regerdcd as thc

Élttmate crlterlon of herbagc avrll¡blllty to thc grazlng

anlmal. lt le very llkcry thst f,urthcr studles uray lcad

toth¿flndlngofaomcparametcrotherttr¡nttllcrlength
whlch ls morc closely related Lo lntakc. !*angth of ¡tea

endrat,looftlltcrlcngthto¡tct¡ltngthb'€rGþothGxlE.
tned'Itv¡¡notpogstbletodttgrmlncanyÛÀ?entngful
effcctsofthescundçrthocondttlonsofthccxpcrlment.
Hohrcvcr th¿tr Pottlblc rffsctr cennot' bG lgnorcd'

rt, ¡¡lll br rc¡Fc!Âbcred tt¡at at hlgh levsl¡ of hcrbrgc

gvellebtlltythercr¡lttprogrcrrtvcfglllntntakcdurlng

aPhagc,wherca¡etlerlcvrt¡ofgvatlgbltttylntakc
tcndod to tncrcesG' It Is tcnpttng to ruggc*t that th'

falllnlntekoathtghlcvclcofrvlÍlabtlttylde¡tSgocleÈcd
r¡lth decltnlng herbagc dtgcsttblllty' In vlcv of thc htgh

dlgcsttbrltty of thc hcrblgc tn thl¡ crpGrlpcnt' 9!I9

80Í,thl¡tcGmgunllketyandyculdccrttlnnoterplalnthc
rlsctntntekcatlovlcvclrofevrtlrblllly.Itl¡
tuggcrtcd that thc cÌnngec tn thc lntrkc avellablltty

rclatton¡ulthtlncueütcontcquGncGofthtphyclologlcal
aüaùugofthcanloal-thlsstatueÞclngdctcrelncdbythc
dcgrcr of deplctlon of body nutrlcnt¡ at any glvcn tlmc'



2f.

Thl¡ l¡ttcr frctor l¡ a con¡GgncncÜ sf cqrrent leVcl ef

rrtllabiltty. ft tfre ¡trrt of, rny plrerr rnt¿l¡ on htgh

trvttr of rvrltlbllÍty hrd r ûrnga of untrlent dcmadrt

cælng ar thly H.f. fræ yürleut lcvrt¡ of, rvrtl¡blltÈy la

t,hc prevlæ¡ phlrt. Ar thçr; Úl¡ Ëot, rsiFl. rupply of

fGldtüy avttlaDlr fcrd, bsdt¡ aulrlrntr u.r3 bclng Ptto-

gr.Ellucly fcplctcd 3nd €aa¡.qucntly lntrh¡ fctl. A¡ thû

Billml tcvrt of hcrblgr tvrllabltlty nr rcducd tÞc ¡l'reP

took Progrcs¡tvrly toogcr t0 f.PlGüc body astrl¡ntl rftd thc

fetl ls tntrk. $tl P4'ogffsslvcly rcduccú. ËryeRùtrrlly r

¡ttga urr rcachrd uhcrc, beCau¡c of llsltcd hrrbagc avtlh-

Þtltty, thc boúy 3G!.rn¡t of thc ¡ntarl¡ u¡rc þtlag élplctrd

råLhar tlnn rcPþtod tûd, 8¡ I Goftt3qucilCar th¡ thlop

fot.rgcd Eorc lnt¡nctty for tù¡ food. tt ls notlccrÞlo

thrt thc F¡tBr. lv.ttablltty at vhtch tttc fclPons3 gg3a'e3

tend to lr.Leracct llcr sclr to t'hrt et rhlch perturr

.vt I ltÞt l lty be cæt3 ln r lno¡i noil-l tnl t tng frctor ' At¡o

thG frct tlìrt Prttflotr¡ åtfÊtl¡btltÈy hed lL¡ æort Ë¡rlß'd

cffcct et üh. loyrct lcvrt ef €urr.nt rv¡llrblLlî.y lctd¡

furthrr auPPort to thl¡ thloryr

tt tl¡u¡ rpptt¡.t tbt uad¡r thc¡c GrprlccaÈ¡l condl-

tloar prturc lytllebf ttty lIPl.3lGd rr leagth of tlllrrt
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nr f urJor d¡trrmtn¡nt of thc tntlkc of shtcp. Hôt only

doæ tntehc lncrcasc ytth tncrorrlng ttttcr trngttr Þut

lcngth sf ÈIltcr ytll al¡o drtrrçsf nÜ uhlùncÎ th¡ ¡hosPr¡

þody ÎG$Gruct tr. brfng drplcùed or rePlcÈcd ¡nd thil ta

turn vl I t lnf,lucncc lnÈ¡kt.

.rhcglnobJcctlYerofthtürrptrlntntwrcte

sùudy th¡ effcctr ef *tochlng rrtc, body uclghtt prrvlorr

av¡llablllty and ttre str h.rbrg. fnt¡B¡, ld to ¡cPrrrtc

th: cffcct¡ produced through cbrager tn àcrbrgr ¡arll¡blllty

ftæ oth,¡r Bolttblc cffect¡.

(ttl thr rrl¡tlon?hto e.f tlerþ¡a?,lntrhr

tct tochtas rrt!

Thr rffcct of lncrcerlng rtocltlng rrÈc

UtÜ ttl dcFrc¡¡ lntrlrr, thlr rffcct belag æ¡t PræqacrÉ

rt ùhc htghrrÈ rtochlng F133. tì t¡rs bccn ¡hËü 3ht lost

of tht¡ rffect coald bc rtürtùntlá to r corfsÜp€efllÊE

crpretrlon ef rvrllrblr hrbcgr. Hffivrr ßhrr: st 361

lffcct etber lh¡a thl¡ et t,h¡ loue¡L tlvcl of ¡vlll¡llltty'

At tht¡ levct sf rtrltlÞtltty adJurtcd lntlks¡ ¡t creh

lovrt of rtochtng ¡¡tl llr. dlverglng durtag e plrrrr'

Trcad¡ lJ.rG porlttvo ¡t ¡tocklng rrtr l' ¡ttlt Pôllt'tve buù

rcdueed at rtocklng rrtr 2, rnd v¡rc lnercl¡tngty ncgrtlvr
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U,ofhGl ñrt brv! at hl¡ dtrporrl a largc flock ef 93Êo-

tlætc¡lly rtetl¡r rhlcp rhleh !¡rvr btrn rlall¡1ty tr'rttú

frq blrtt¡. âñ ù¡P.rIn.G't nf eo¡rdscttd la f9ú[ to

cxralnr EorG clo¡¡ly tÞ. cf,fcctr sf body *ltght eruü bcty

coadlttoa of thc¡c rbcp æ laLrht b*ü uafcrtslÐùrly frrcrl

¡rËplrt celleetrd Kßc drltroyld Þy f trc bcforc üby coüld

þr rar lYrd.

tho frct thtt rcleülvl dtffertacet ln lnÈrhr betræn

bodyrrtghtcllst¡¡tcndcdtodcçrcqt'asavallrplUty
lncra¡¡d lnptlcr otrG of tro tblag¡¡ ettTrtr tht thc

rsl¡tlvc bnagcr drlvc of rhrcp tscrGr¡et vlùh antml ¡lcr

rtrYrtlrbtllÙynrrcdeccd-PottlÞlyËe¡tggreatrr
nlnùentnccrsqslrrnrnt¡cflgrgrr'h3.P-Olth¡tth.
rbtttty to feilgr ¡ucec¡¡fulty rt læ lcvclr of rvrllrltllÈy

lncrerrrd rrtlh lecrrartnÛ rlrc of lllr

Iternb¡eof¡GlrrdldthrÈthrr¡UllrGlalrcrenù
dlffrrcnce¡ tn lntrk¡ bctyrcn Þady vclght clel¡er - lnt¡hc

Iacre¡¡lng rr body vctghù Inerelttd' tht¡ effcct d¡crcrood

rt ¡vrt lrbt rrty Inctræ¡cd. i{s¡ever l,nhsr:nt dlffer:Rccl

r¡.rr not ftrtty crprclgcd bccl¡¡¡r of, lrreclaù:d chragtr ln

ps¡Èurr rv¡ltabtltty. IÈ alrø eppelr* th¡t thr rcrPoÛt'
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cf thc Þody velghÈ çl¡¡re¡ (r tve fold lnerlarc tn bedy

vctgÞl) ¡¡ry auggeat that r fi tacrcl¡r trt body uctght

yæld brvc ao nnrkcd rffcet on lstL¡kc. fiortYcr 3vcîrg't

cc,n b¡ sltlc¡áln$' Parclatrge lnercr¡c ln body uclglrt

w¡f tlto ctprrtecnt ng ssch grsltGr f,or th¡ tvs lwcr Þody

uclght cl¡¡ac¡ rnd lntrkr pcr nnlt of bedy wctgÞt ilel also

grtttGr f,or ÈhC¡¡ thlrp. For thcac r.tllollt lacre¡¡cd

lntrhç duc to lncrer¡cd body vclght dsrlng thc gPcrlucnt

yould Þl htghcr thtn could þr cxpcCtrd fros r Gorltld¡retloa

of th* øìfrËll eern bc{y y*lgbt clrangcr. It vs¡ not pâtslblr

to åcptrrtc etlù thc¡r tffecù¡ le tht tntrhc drtl Þqt lt I¡

f,ctt thåt thts contrtb{tGd gr3rtly te thr tnsrça¡c ln fÉttk

g\fcr tht phrrct'

tht¡ crplrnrtlon hourvcr tr not can3llL.at ulth thr

frlt ln lntrh¡ at hlgh rv¡firbllttlt¡ durlag the fosrth

phrrr. Follorrtag liltg|tlon uhlch n¡ ntç.t3efy te Ffo-

note grwth Þcforc thc ¡tart of Èhl¡ phtrr, thtrc ULt I

hcrvy lnfc¡taÈton of, ru¡t tt ùhl htgh ¡vrllabllltl¡r' thl¡

could hrve *ffsctsd thr phtabtltty of tlrc hcrbrgc ¡nil lñl

t,E rdscd latrhc. ilsyrvcr thtf3 n¡ ¡ reggertloa of t@Û

f¡ctor ot,hcr thra n¡st lnfc¡trÈloa lnf luenclng lfrùah. durlng

thtr pbtt3. thlg rr¡ cvlnccd ln th¡ changg ln lntehl rt
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Iry lcv¡tr of arr¡ttrblttty yhrrc lh¡ hrrþ¡gG Rt frcc of

ru¡t. Iatakc f:ll eore rherpty durlag phrrr 14 lhsn durtag

¡ny othls pùrrrc. thl¡ could Fo!$tbly þl rrlttd to

rdv¡nclng mÈur|ty rna Lbc ¡¡loctatcd htgh ftÞrc cont¡nù

of tþc Þsrr af ttr¡ plaat ln*tng lt dlffieult for È?¡o shmp

to Þltc thc chort hrrirgr.

lv) thc latlao sf currcnt hrrhrEl lnÈrh¡

Lo. prcvl æt tvrt lrbi l l tT

th¡ duratlsn qf, th. prcvtatrs lìtltlrblltty

lffcct {for the futt pcrtod of tbc æcr¡urcd Pùls¡} r6s to#}G-

rrhrt rurprfrlqgr crpclllly ùhtt lt rvrllrbtttty ! rhcrr

îec¡¡t lnhhc rat noL YGry such lc¡c th¡n tt rYrl þbt ltty \'

tharc coulé hs*rv¡r b* ¡ dlffcreacl la thc qtratlty of

hcrbrgc In tcrme of cnGrgy cøntcntfsnlt et tntehc st .ach

ef, tl¡c¡c lcve l¡ s,f rvrttebttlty, rr¡d ùh[s cotrld hrv¡ ÇôÊü11-

butcd to thc prçvtqÐ¡ lyùilebttlty rffcct Þclng o¡lat¡lnc{

for rt lært tt dly¡ rt ¡YLl tåbt llty 7 Þalt rbrgnt ¡t tltl¡

rtrgr at tvrtlrbtftty L. thc lor tnt¡ke rÞg¡m by rhcrp

prGvlouely en thc lwc¡t lcvlt of evrtlrþtllty end trtns-

frrrcd to thc htghcrù lwrl¡ of lvallrÞtllty rcu 3oilltYh¡3

lurFff rlng eed no s¡Pl¡mttoÊ Gln bt offtrcd fer åÌrl¡'
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(vt ) the trÈlon cf rha¡ lnt¡k¡ to

gnrlno tlnr rad rrtc of lntah¡

Rlrbrgr talr*r rn¡ lncrl¡¡¡d bY

tncrcarlng hrrboge rnllrÞlttty Þet gnrlng ttr¡ s¡
rcduc¡d. Incrcat¡d lnt¡hr s¡¡ thnt echlevrd þ lncrcaalng

mte of lntahr e I factor dtpCnrlrnt ot clth¡r lacreaccd

¡l*r of Þltc ardfor rrtc ef Þltlng. It l¡ ttnr¡ nrlnly

throcah thr¡c rgcacl6 ttat h¡rÞlgrç evltl¡þlltty ¡f,f¡et;d

lntrhr. At t* tcrelr of, .vrtt¡btttty Ylrfe flt. ef

l¿trhr lr tan thr ¡hcrP lpFarGêlly redæYoea¡ to ov¡reær

tl¡t¡ by lncrcr:te¡ gr¡stng tlee . Hfri.v.rr ¡lce of ÞItr l¡

ap¡rr:ntly ao ¡rnlt thrt thr thcrp tr ¡tlll ua¡Þlc to

oÞÈala nr¡lann tatrk¡.

Tht f¡ll ln lnt¡k¡ ¡t lrlgh lcvclc of lvrlleblllÈy

durtng a phaac nf a¡locletc{ stth r f,¡tt ln r¡tr of lnùrhl

rnd r rlÍght lncrc¡re ln grtrlflg ttEG. Thls €t tor

rrgOrdlc¡¡ of uhcthrr or not thc rctpcCttvr drtr vlrc ad-

Jerttd for ¡v-af lablltty. At læ twol¡ of, e6llrbtltÈy

uhGrt, for r glvcn rwllrÞlllty, lttak¡ terxlcd to lnqrc*¡e

la tlac, retc of, lnteh¡ lncrce¡ld alro vht ll grrelng Llne

drcl lnçd .

Thc:c r¡tglt¡ suggctt thrt uhcfc th¡ body r3¡Gfr/al
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of Lhe rnloal rrc b¡leg dep|çt:d - ll sccerr rt lry lsvct¡

ef rvrtlrbtllty - thc ratn¡l lttaepta to coqPcn*t¡ for

thts by Incrca¡lng clther ¡fl. of btt¡¡ or r¡tc of bltlag'

Horrv¡r full GoarPensltton lt ncvcr achflved bee¡u¡¡ fcr

sone r.etton thc ral¡ql rtcm¡ un¡Þl: to ælntllo releÈlvrly

hlgh gfastng ttnct at ùhtl rrlaÈIvcly hlgh rate of laÈ¡hc.

On thr othcr Ì¡and, uhtrt body r3tcrvcl l|.G bclng replctcdt

thr thecp retr rt å PtogfGt!tvcty lrlsürcly retc and ary

tthc toãtüLfht¿ teagrr to sltl¡fy ltl re lrt,tve ly rsrtlrr

nttd¡.

Thc frlt ln lntrhc vlth lncrce¡lng etocklag rrÊr

!¡¡ bera shtrn to bc thc rorult of ctunglng rrnll¡btllt'y

at hlgh lcrcl¡ cf, rvrtttblltty uh¡rçrr et lw levcl¡ of

rvtl l¡bt ttty aa rddtttoor I frctorr ProþtbIy gr t¡t'¡bl llty,

cl¡o laf lurnctd lntah¡. conf talag ær ¡ttcntlon ts

etochlng r¡tc¡ I a¡td lf oaly, ùhr deprc¡¡lso ln lntel¡3 ¡ù

atochlng la auc ta rsduerü hlfþ*gc rY.lhbllrty Yl¡r rt hr8h

lcvcls of, avrllebf If ty aeseeletcd rlth redue¡d retr of

lntah¡ rnd lncrça¡cd grrllng tlçc, rhll¡ at lw lcvrlr of

avetleblttty böth gftstag Èlnc enrl ratr of lnt¡hc dccllscd'

Th¡ çffcctl of rcduccd rlatabtltty na to dcprcre grealng

tfnc rlthæt eny cff.Gg oa r|te of tntrkt. tht¡ brlnvlour

n¡ rcf lcctcd e¡to la tlre llac¡r trcad¡ of gfrtlng tlar
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vhcrc,atlcrlcvcl¡ofrva!labtllty,lncte¡¡lng¡tgcklng
rrtclocrl¿¡cdLhcrat¡offrllâfgrerlng¿l¡iltUhlf"¡l
¡ùthchtghettlrvclofrvrllebltltythtr¡ùooflncrctlc'
la gcncrel, btcasc grcaürf'

ThGlncrcarclalntrkcylthlncrer*lngþodyrclgÞt
6'tcjBoEpanlodÞytdccllnrlagrecltrgtÍn:.Rtt¡of
lnt¡kc t,hae lncrc¡¡od utùb lacrlrrlng body rolght' IÈ

t¡@flntlrrel,tonotct,hltthcrcletlvctylo¡lntrhoof
t,hcÈhlrdbdyrctghtcl*¡rn¡lchtgvcdthrotrghreâuclag
grrrtag tlur bst ærlntrlnlng e f¡lrly hrgh nt3 of lntgks'

îhcrel¡tlvctygrcatcr¡f,fcctofbodyvclglrtonlnteherù
lry ltvclt of ¡vrtlcbtttty ìrl! ålro rrtocl¡tcd t*lth

tncfG|¡çd rate of, tnlehc rnd nøt to lacfce¡cd gilstag tlpc'

lncrc¡llngÞodyvctghtÈhurrc¡ultltnlnerç¡¡:dlnt¡kc
cltherthrooghthropctÈyofthclargcrlnlntt¡tot¡}t.
lrrgcr þtücr or to lncrca¡e thclr rrtc of bltlag'

AtthorrghrdJnstcdlntckctncrceççdoYGrthcflrrt
thrwplrrcradJutt:dgraalngttncdçcrcl¡cd.lhercn¡
hovcvcr,arlt¡tngrrctagttBcdurtrrgthrthlrdpÞrcr}l|E
tntrkc st et t çprlwe' lnt¡kc durlng Fþ¡¡ I m¡

¡¡rocfated slth I rG!'atlvrly tør r¿t¡ of tatrhc rnd r
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rohllvtly hlgh gilrtag tlsc. Ît¡l¡ htgh grealag t'l* ç¡

hoU.Tcf ¡hsyrr eely rt th¡ ùyo lo*c¡È lcvltl of rnll¡ÞIlfty.

Durtag ttlt athry plrc6 thtrr ugt T*fy lf ttlc dtffef'ac3 ta

Erla rttç¡ ef lntehc tr¡d thr pcrk tntrhe durlag plnrr 5 r'l¡

rchtcvd thrøgh lacrcrr¡d gnrlng tlan. Darlag t!¡¡

fasrth pheec rttc of lnt¡ke ult Yì¡ry hlgh rt lory lcre 1¡ of

ryetlabtltty but fell rherply rt htsh lcvclt. thll lrttrr

fectsf , cenblncd yltb fGdtlctd gr:llng tte: contrtÞqtcd fo

tho a¡rocl¡ted fell ln lat'rHc.

thc rrduccd tat¡h¡ ùltoclrtcd vtth lncrelrlng lrvel

of pfcv¡qgt r\flltebtllty urt ltscct¡tcd vlth Þeth rtduccô

gt¡t¡lng llar rnd rcducrd r¡tc of lnt¡l¡r. HtrlY3t uh3r..t

thc cffect of grr:lng tlmr ra¡ Gxptr:itcd rt rlt lcvot¡ of

st¡rrcal ¡rrlleÞtllty thc cffrct sf râ¿G of lntrtç url rhøç

only at thr tuo l*l¡rt þvrt¡ of avrtlrblltty. th¡ ¡ffcet

of pf3vlÊ|¡s nntrlttoa cq ¡ts of lntrha conf,lra¡ ¡ ¡trllar

f,tndlng by idtldrn ¡ad ScotÈ Youag (196l+)' Îàcrr ruthor¡

dtä not þtrGv¡r dctcrmln¡ gr¡3t?rg ttnr' Clnngct ln

lntrkr rlthtn a phlre rt dlffcrent lcvcl¡ of prcvtcrr

rv¡ll¡bltlÈy rere clæcly r¡toclrt¡á rtth ehrngor tn r¡tc

of, tntrhc rnd not vlth ctunger ln grralng tln'
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5.0.0 ÛEÐ{ER.AL Ðr,qçgsslor

?hr rc¡ultc of thc¡e çIptrlnrnt¡ tndlcrt¡ thtt

thr latrlaslc lvlll¿blttty of hcrbag.r r¡ dcÈcralasd Þy

ttrc ßå¡G r¡tth uhlch lt crn bo prchcndrd, cen bl r nrJor

feclor dctcrçlnlng thl tntrh: of, hcrbrgc Þy I'h. grralng

ratnrl. lt rFpc¡r¡ thrt thl rnlsrl :r¡dcrvoqr$ to arlaÈrtn

r ccrtrls mxlmn r¡te of lntrkr rnd th.t tht¡ rchlcYchsnt

i¡ de pc¡ld¡nt en thc antsrlr¡ rÞlllty to prrhcnd thc lrtrlnge .

If tht¡ ¡sxlunn l.¡ not rchlcvrér gfrtlng tlnc t¡ lncrlc*cdt

ht not, ¡ufftcl¡atly te coßptasltc for thc rcducrd ntr of

lnÈrho. Thc conscgîrGncc ls thåt tntthc frll¡. Thl rntl-

m¡r rete of tnt¡ttc l¡ not ncctrirtlly tha ú¡83 for dlffcruat

rnlml¡ büt l¡ dctor"nlncd by the nutrfenù dcørad of thr

aalnl - Þllng hlghcr r! nuÈrleat d:pn¡nd Þrcæe¡ grcltrf '

It hr¡ bcan r¡trÞllshcd tl¡¡t r good ñtttu¡lÜ of thr

lntrln¡tG lval¡rbtltty of hcrbrgc l¡ lcngth of tlllcr' lÈ

Is not taggc¡tCd hörGtfÇr, thrt tht¡ l¡ ihc ¡olr pr¡tttre

prraøct:r dcterclntng tntrln¡tc rvallaÞtltty. $lte of

bltc¡ rçd rltG of Þlttng ¡re tbc ¡cÈu¡l frctOr¡ rhlch ült'ct-

mlnr ntl sf lnt,¡kr. thlr bclng thr cr¡c, lt l¡ csRGGlv*

eblc t.hrt frctorr ¡uch at thc ¡Pat[¡l arrrngcmcnt of th¡
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le¡vcs gf Plôntl, the rcsl¡tlace of Èht plenÈ to btttng,

end yelghS F}er Enlù lsagth of tlllcr cor¡ld ¡11 rffcct rrt¡

of, lntrhs aaú hcoe: tntrlc. It t¡ ¡llo conellv¡Þlc thrt

Þy tncrcrclng lo¡rgth of ùtllcr, r ltrgr cotrld br rlrch¡4

uhçr¡ prehcnrlon Þcc¡ar dtff lcr¡lt ead lnùgke ucrrld ùturr

dtcllne . In thc¡r GrP.fløcnt¡ raulmn r¡tl of lntrttr rnr

¡ttelned et r ttltcr lcngth of þ10 a' llæwcr' la vlct

of, thr othcr frctor¡ ontlln¡d abæ¡ vlrtch eould PotllÞty

laftu¡$ca rrt. ef l*rt¡h¡ thlr f tgurc l¡ ttkcty te rtry vlth

dtffer¡nt lñrd¡.

Thcrsng.gfpettqrcrvrll¡þtlltyovteyhlchthrrl
ltvcrylltttcehragclnllttrltlt¡crtrçnclyrtdr.It
aayhouGv.rÞlrdv¡nÈcgcourtogrerrrrnrdtnruch¡ny
thtpcal,urravgtlrbtltùylonatatrlncdatalcvcle}or¡
toÈhetrtÚ,hlchlnt¡kclctlntÙ¡d.lqt!¡rlongtcrnthr
MJof f¡clor rt¡tsrelafng lntakc vlll Þ. thc aÞlltÈy of the

rÉrd to m¡tntrla hlgh lcvrlr o1 hrrÞrge Ffdilctton rnd

ühls stll qo¡È llhrly bc lchfevcd Þy thc erthot dcrcrlbd'

¡nthGlecxpcrtncnirthcretettvely¡tnpla¡tlutttgaU¡rl
gtudlcd - trr¡t sf thc Þorlsspcclftc rnrd. rn r nlr¡ú

¡yrrd othcr frctorr, tuch ål fGlrtlve prtlt,rÈtlfty' l'¡É1.

lnpertlncl. lt ll fclt hq¡evcr thÊt' thr Þc¡lc retalle¡ of
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Ìrrrbngr rvrllrÞlltty to horbrgc lntrkr çbÈrtnçó rÞwt for

!6â0rPGctf le ¡srü¡ ytlt rlso eppty te lndtvtdu¡t vrrrlctlc¡

or rpcclcr tn e çalr¡d ¡nrd.

lttt ¡tr¡ of fatahc obt¡In:d dertag Ëxperlæratr I

end 2 srr. rtthrr htgh eonparrd to thssc oÞt¡ln¡d !a

Exporlnrnt ,. Thl¡ lt r¡ndü¡tendrble tn vtsu of th' fact

thåt ta Ërptrlnçnt¡ t rnd 2 ùhr tntrkl of hË,ngry slrrp vsrc

lr¡rercd ovGr thc chort pcrtod øt on hs*r. Althotrgh tht

mgaltudc of tlrcre valuet any lnve bcla tncrerreü btcau¡r

sf thl¡, lt tr f,clt È}l¡È ths rclrtlv¡ dlftcrcns¡¡ bstvccn

tre¡Lmcntr ycla nernl. Ia Explrllcat 2 ¡tlr of Þltr nr

o.ez g. tt r ËGtn ttller lcngth of 20 Gü vhll¡ lt s¡ oaly

ptotr to ebt¡la l95t g" of lrcrÞrge dry mttcr te r dry tÌ|3y

vould hrve to tqkr approxfmtcly ór lOO end i}rfo,O bltr¡

rcrpGcÈlvrly. Alldca t1962) rcpcrtra grralEg tlnrr of

fOO nla. for ¡h¡¡P gr¡tlng rhort hrrbogr lnd 580 mln' fm

rhcrp gfrtlnt long hrrhgl. utlng thrrr gilrtng tl¡r¡ f,or

thr rhcrp d.rGrlÞrd lborrc, thoy vould hlvc Lo sillntrfn r r|tc

of, Þlttng of h8 bltcr,/ela on lhort ferd rnd enly t6

brtrt/nlâ en loag fc¡d ln ordcr to obtrta lã50 g. dry mttrr

fnÈ¡*e. Oa r prlorl rc.t oalag tt sccæ¡ nsst unllhclY thaù

thc ¡hGGp on short, fold could q¡lntrln tht¡ rrt¡ of bltlng



ã¡?.

fer thr full ptrlod of ?oo rlasùc¡. thne' tt sÜ polnted

oeù by HtlrcahÞy tl9t8) tl'trr l¡ r ltnlt to vhlah ralnl¡

oa ¡horÈ f,crd c¡¡ lnCrcr¡ thcf r lat'rhr Þy ll¡crer¡lrg

flrr¡tag tlnr sr rrÈr of btrÈlng.

Ðlff¡rrae:a ts !¡rù¡tc bctvrcn rbtrp vlüh dlffrrcnt

mtrlrnt drtùRdr Yt8 nlaly echl¡trd Þy verylag rrtc ef

Iotrhr. 'dhether Èhlr yr¡ rchlcveó by lacrcrrlag ¡l¡e cf

bltr 01 rrte of Þltlng l¡ eot lagua. Høcvcr tbr c¡o¡r

lttoctrÈtoc belIÜrc lnÈll¡3 rnd riÈ3 cf latrlc mhr¡ ttrlr

trtt¡r freter vorlhy of furthr¡ rtrdy' It my vcll b'

tht lherc rlG gsfrot¡r?tc dlff,.reB€3¡ bstvcra ehep fn tlrrl¡

ratr sf Intrhr ¡nd thte certld br ra ¡t.Ë. tlrrorglr vhtch

llpreyeient cou ld br mdc ll thr tatrk¡ of chrp.

Th¡poù¡ntlelfnrrt:oftntrkcrhwnbyl¡æb¡lt
lou lcvslt of avrlleÞlltty tn Srpcrlr¡ont I ls of ræc

Intrrr¡t. Tlutr lncrcttod rat¡ of lnßakc øYGr }¡eerltng

u:thcrr coslú potsf bry br du¡ ts ¡ ¡nrlltr fÛæth be lng

Þctler Ablt lo prchend ¡hort hcrhgc tlun a largcr ¡aouth -

somcuÌst ¡hln to Èhr u¡e of a ferccp¡ ln prcfcrlrlc' È6 t

pllrr¡ ùe r¡lcir up srrll obJcctr. ì{ovcvcr thcrc lr thq

posstbltlty thrt, tht¡ rc*trlt could bt en rrtrfact r I

çonr.qr¡eacs of ataualag t,håt thc theeÞ gr¡¿cd fçr th¡ full
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of Èl¡o rnlç¡l ts oÞtrta thc rcgutrad food. Îþe Ðnnlf

tn yblch thc¡c frctor¡ Ghag¡¡ tn ttr¡ hr¡ Èern dcæoartrrt?d.

Thtrc l¡ r Rccd for fErthrr qurntltrÈtvc drtr 96 thc¡e

frstsn uçdrr I nr¡.ty of envlræaletÙ' thtr dtt¡ can

then forc r Þr¡tl for E¡alag .nnrgerrtnt p6ctl6ltr



Zfr"

6.O.O .åcK:{cdLLÐûEi.€}tÎs

tht¡ púogramG at lnYcrtlgrtton ual c¡rrlcd æù

rt the ìdsltl Agrtølterrl Ftc¡c*rch In¡tltsL.r URIærutùy

ol Ade lrlår, ¡dg tl¡r rtpc¡rl¡loE cf F{. . d.{i. Atld¡a.

It lr r plç¡3ürü tË rekaouledge trtr gmldlncl ead 3o Èhr¡k'

Ìrle for hl¡ coattnscd Int,crert rçd he lpfsl crltlel¡1. The

racodr.gæ3gt rnd edvlcr çf, Prefqrof C.lt. Ðon¿ld Il rl¡o

rE€h rÞPriclrtd.

Spcclal thÊnht a"G dü3 to ltr. ri.tl. H!lhlanon,

*'tr¡" t¡{. Athlnron, snd oLhçr aeabcr¡ ef thr Eloaatry

Dcgtrtncnù for coastd.frblc tlnc rnd :ffort put Into tÌt¡

rÈrtlatf crl trert*cnt of therr GrP.rln*trtlr

Epstrl t!¡¡nk¡ ¡r. ll¡o ánl ta lü¡¡c¡ J. t'Llæryt

Í. Keeh, H. PtÈcl¡cr rtrá l¡llr¡ C. Frrtt for ¡r¡trtraçc Alvra

th¡.eüShæü thr coarrrl 6f thr lnve¡ttgntlen. llrr F¡r¡

FÐnågcr Mr. K' Pthc rsd thr rrc¡Þlr,t of hI¡ ¡ßrff, lre thrnÈ3ú

for th¡tr rt¡¡lSrnce ln f[*ld Prrg¡rrtløn¡ and la ùh¡

bngttÊg of Ìrcrblgn. Âlt pboteglpüIc vorh rc: éom Þy

!û. 8..4. Ff fk rnd Hlr¡ 1. Slclrg¡tß PfGp¡ rcd thc typesGrlPt.

Flnlry t 'dl¡h to th¡nk thc AsrSrrllrs tsrcrnæent
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fsr ¡n ËÁn*trrllrn Intrrnrtloml ftnf{n duriag thr
tcnuro of vtrleh thc nJar Frt ef thl¡ lnvc¡tl$ttoa .nt

udertrhcn, rad the Uslvcrrlty sf Adrlrtdr for r rc¡nrch
gnat úurtag thc lerL clght aonthc of the lrryætlge t loa.
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¡VIHS¡ J.Ð. llfrzt. - Thc rtlrttvo galataÞtltl,y of h.rbtEc

phatr. @ Z [r.
IVI l{5, J.t. ( 1955 } ' ,- Îf¡. Fe tatabf I lty of htrùaglc .

ëg,rÞ._gg1, n li.
JËi'{?tIT*S, A.Ç. (tse}. - Thc cÌr¿alstry of stÈhod¡ of

e¡tlnatlon ef nltrogcn and rulptrar la blole-

gtcrl a¡trrttls. Studlrr to dcvçløp lnprçvcd

nct,hodr for thc¡t rnd othlr dctcrnlnrtloa¡"

!{,Sc. Thcrlr, UnIv. ol ådcleld¡.
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J$t{{l"Õïr H.$.r ËAÛ314LËr A'C" tsERFY} l'l-' rtrå S'¡ßHXLIH¡!4'D'

(196'). C Eætrorsulatll FhFteloey r*l ¡l¡cltcr

cnglÊltflaç.
Lal¡ . lrcacmìEr. - lÐld l ty cf f cctl t

Inctedteñ l¡rf leeaer of rceltät'lerr la fcod rlrd

Ëtcr coa¡ûaPtlsa of r'lel¡t'ta Éattlt'

fu¡ Asrle . ErD. Sfa. R¡t. güllo

J+Hf{5TÐffi,-dALIåCE, D.B¡ taú rË.H4[ÐY, I(. tIElú*]. r' tj¡rlag

na¡g'tÐa¿ F'flctlc.l rad thtlr felttloq¡htÞ

tothcþcbvlou'radgfr'la9hrÞrÈrofGlttlc.

@¡h l9o'

J,+g$, LL.I. {tffia}, - }r¡o¡¡rü!¡ttrt of Ëlrt¡bfllty.
Éth l¡!,q. &rlrr l-q-cocq,' f*8'

nlJYr F.K' (19t6)' 't â rtrplÜ FGI'hd fsr tt* ¡G{ËËn¡tl

uttntlon qf detty varltùlofio lrl ùh: Çrrrltty

rdqslqtftyofhrÞrglcoaraæútyroùrtts's-
rlty grrrecd G.tùh rnd lhæPo

â$glb. Jr lqrtc. $et. b l9?.

LÅRt(IFt, R.H. ( f$b'. '. fi$|.ñltlcnr aÉ thc g|Ìrttag

þcÐyt3Ef of, berf attlr tn ¡roPtcrl Qu.tnrl*Fd.

Q l a Jf, r$rrq. Sç,I¡ .ll ltr.
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I-ARSEHT C., }RJ'üÊRFORD, ïl' 'Êá 
BÂIEY, t'D' {l9l?}' -

thr rolr ef rntec ln ¡ drlry Gffrt rltlæ'

Þ. tnko$¡ ÅarLe' Exp' S.!Rr &rll¿ lE'
LAdRË.r.lcå, T.L.J. erd PEåRCE, J' (l#lrl' - soæ ¡ffrct¡ of

rlntrrtng !Ërrltng btef crttlr m dlffrrcnt

Pl¡ner of ar¡trltlea'
1. Llvl-¡r¡lght 9rt8r f,eod cotlue¡lülo* ¡¡*d

borly ErGl¡Erwnt chlngr¡ darlaE thc vlnÈm

pcrlod aaá thc ¡ebrrqulnt Enrlag porlod'

J¡ rq{,tq. scgi 9J 5.

LEITÇlt, Ir oRá 1¡¡'pgc*$¡ J'$' (l$d$l' - Thr rcter 
'eenoqr

of frrn relu l¡ o Ëlr. Jl'brl ' ßrv ' ;$ 197 '
¡-IlCttFIËLt, U.il- (19ãl)" Soll torvry of th' i'rl¿'

Ågrlcalturrl Rc¡rlrch tnrt', ölca olno*Ét

Soutþ ^Àectrrllr.
C.s,l.R,o. A¡r¡t. Dlv. Soll¡ Dlv' Rcp' 2l5l

LLOYÐ, L.E.r JEFTERST H.F.H" ÐC|{ÉFER' E' rld

cRAHFlcBl' E'I. (l#tl, ' Ëffret ef fmr

n¡tsrtùy rtegr* of ?l¡rcthy by oa tt¡ ermlcrl

€ont¡o¡ltlon, ffitrlent dlglrllblttÈy rnd nstrl-

tlv¡ vrlre lndcl.

J. Anh' Scl. æ LóE'
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LoûAl{t v's' et¡¿ HAYDQF¡I P'S' {IÉ¡r}' - ltr cffrct of

soltÈEr3 costcat' ef forrga tterld la goly-

vtnyl ¡ltor ê!r tÊ3tlc ¡nd Ptrfora¡ri€' of

dal ry Êtrr. J. Anln. SGl ' ¡b lãJ.

F4AtÐoltALc', H.A. rnd BELL, J.H. {tgãg}. - Effcctr of lry

f lugLgat tng t æpcrrÈË re¡ or flrË ¡nlm 13 '
IlI. Influsncc of anÞtcnt elr tatlÞerrturt oû

f¡cá tatrhc ef lrctattag llotrtcln-Frert¡tl covt.

&a. ¡. AstÈe Scl¡

t{AcFåR¡-ÀÐ¡ t{.v,¡ ffiRRIs, R.J. rnd }ffi.ÂRD, B' (19}6}- '1u

iJatrt ecoûffiy of troPtcel l¡lrrlao rlrcp.
¡nt¡ç¡ jlf$ tot+.

Ê-{ACLIJS}ff¡ Ð.S. (1955}' - Thr gueatltlc¡ of trtrhEr crtca

ÞY grrrlng ésIrY cm.
PrgÍ¡. Êr. Soc. Ánll., Prod. hl

f'fACtUSl{Y1 Ð.5. (1919). - Studl¡¡ of htrÞtgc productto

¡od coaeenptlon End thr productlan of dltry

cürr ln v¡¡lq¡¡ gnltng eondlltoa¡. ls
fÎhr F&r¡qrtæctrt Ef Onrtltad Productlvltt'.

Butl,cruartht, Londoa. l29t

Ftççt.tLLíA.rOH, !¡1,8. (1956). - A ttady of tcchrtlqu6 for

aearerl*g dlffcrcncc¡ la fongc qqallty stlBg

da lry cort ¡

G¡. tqrlg . ElD. Stn. Ttch. Büll. n.r.!'
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MÉCt'LLOtjÛH, H,E. (t9i9). - codltlonr laf lucaclng fotrge

.cclPùlbllltY rno r'ü3 ef lntlhl'

J. Prt¡nr Se!. ¡3. 571'

tcC[tLL$.rGH, ${.8. {IÉe). - 5onr. frctsr¡ taf lu1rciag l*trhr

of dlrucÈ-ert rllrgt bY dalrY cæt'

ks,LL,;rrûH, "ffi,rf.*tlÏr, o.E. (reit¡)' -
Tlr ralrtloa¡htp brùulea fonge áry 'tÈt"
dtgrrtlbt ltty lnd *rlght fptÈ by detry hrlf,e r¡

on thr¡c Ylnter grrttng cfoPÛr

J. Irlrv set. 22, tl$|'
ÞlARSllALL, 8., BRED)ì¡, FÌ.1¡1. lr¡{ JU&, C.Ð. (t96f ). ' Tbl

mÈrlùIca af Z¡Þu e¡ttll'
hrt r\f. Thc lntakr of cry mlttlr by erÈtlr,

rtlh ¡oEit sotr¡ on tha dtgættnf ltty of Rhod¡r

Srur ¿nd Sèrr grat¡ hJlÚ'

J , !r$rte. sS& É l9l.

rr,ARllll, c.F{., BRÂ}l}ñlTl, Ú.F. rnå.REIrì' J'1' tr9t5}'-

Rclatloa¡hlP of rls¡ of grwlag crtttr ùo

prrturl lalrhe and tt¡ nt¡ ût lll tadcr of

prlùt.Þlltty. J.. Irlrv Sç1,' ¡g ¡Bl'
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I4ATHER, R.E. (l$!!). ' Cra drlry caÈttc bc Þrcd for

lncrcr¡cdfotegccoa¡EÉpttonrndrfftclcncy
of t¡tlllarttmf @ !å 8?8'

ffiYER, J.ll. ¡rrd CLA¡lSol{r dnJ' (l$l+}' ' Undrr¡¡atrttteo

snd ouÞtcqul+lt rralhçnteLlon tn rrü¡ ¡rd

rhrcp. -{:, âg¿gcéç.Lg 3Z ? ü'

ËtLFoRÐ, R. (IÉù!. - Ftutatt'ton¡t vrlee of l? ¡qÞ-

troptcrl grortæ

*{sFê¡ Jo lorlc. RcÜe J,r ¡18.

MI1FORÐ, R. (l96gbl. - liatrltton¡l v¡luo of, r¡¡þtroPlcrl

¡nrÈure tp.e lc¡ undcr A¡r¡trallrn cæúltløn¡'

Prgc. 5tþ.tFt.- Grr¡lld coag. h?L'

F{ILLER, u'J. a¡d CLlFtsîTr C'H' {196t+}' - Influcnee sf,

crpcrlnenÈ¡l dcrlgâ on re¡cltr of prlrt¡Þl ltty

rtudlrt. J. Prlrv Sel. ¡3 *7'

illllso}|, Ð.J.' FI,ARRIS' C.E.' RåìFnF{i]' H.F. ËEd yillrffiD, R.

(f961+1. - Tltr dtgltttbttlty l;rd volunùary

lntakr of Sr2 rnd Ht tt*gnt3, Sl?O tatl

fcacul' tS tlæethyn t¿f5 rsr¡dw fcrcu¡ rnd

gcrmlrra I coth¡f oot.

J. Br-. ürrrPl!,Égg Æ egå.
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FISORË, L.,Á., TÞlo!!Á,s, j.H. lnd 5Y1{ES, J.F. ( 1960} " ' thr

scclPtrbllttyofEnrr3/tsguatsllagtbydrtry
catÈlG. Proc. 8t'h Int,. lire¡tlc CE¡¡' JOI'

F{tltl}OCH¡ J.C. (t95h-55}. } Sctprge t¡* ¡ltol¡

ågIJg- ( Loldoil) g,Å zeb'

${,"[flË{rcH, J.C. (1960}, o thr cffcct of pre.-rtitlag hcrbrgl

on tlrc co¡tpo¡tÈtæ of sllagr rnd ttf tntekr

bvewa. @ J¿ fo'

F{.JRÐÐCtt¡ J.C, (1961+}. - Ssnc f¡ctor¡ ¡ffcctlng ùtF lat¡he

of, rqugh¡gr bY rhæP.

.4 Br.,9n?¡ld soc. ]J, 116'.

OS&]1lRn, IJ.F. ¿nd CtuÕ¡{, P.ll. (1960}. - åfflctt of,

dtffcrcnt prttcrnr of alloeatlea of, ¡ f,Gl-

trlet¡d quantlty of food EPorr È!il grfith tná

dcvclopcat of cechcr¡l¡.

J. rsrle-'-jggilg S 2?8.

,{}CE,l{, J.å' lnd [1'l{iIJtToNr J-d. (lSã). - 4 sBudy of føod

lntehc rnd producÈlan ln gn:tag rwll'
I t . Thç tnt'lrrr la L I on¡hl ¡n Þttrtca f,ood

lntakc ead ¡rroductlvo outPrÈ.

J. ¡srtc. 3tt r gå *9 .
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FAYHE, s.J.A., I-AI¡¡G, il.I. Itrd RAIVefiA, E.Ff. (195t). - /

:::,:::.0'ä ï""ä,11"'"'in'!h,
PHILLTPS, G.Ê. ( t960). - Thc rcl*tf onrhlp bctvecn nÈcr

andfoodlatekctofEuropcanandZcÞ¡u-t}@

*tcrru. @ 5L 2rl'
qJI$4BYr F.H. (19+8). - Food tnd rratlr cconmy of, ths

ltæng rrt durtag chrenle ¡t¡rvrt,lon rnd

rscovGry. J.s-¡þ¡!3 ¡g lÏl.

TìÅY¡ÐFlDf Ëi.F. tt9Û+8). - Evrlu¡tlon of hrrbrgr for grrtlng.

lürurr JÉ¡ 9)7.

RAYÊËl¡ft, H.F. (lÉl+1. - Tt:e uttllr¡tloa of gnsl Þy

ronlnsntr. TIec. -ltutr. Soç. 3J, 5lf .

R[IÐ, R,L. (196r]. O thc mrtrltto,6at phyalology of t'hc

prcü¡unt, tú!e

Âu¡3¡, Intü. Asrlc. Tc-l-. 32 ¿ l5 "

REIÐ¡ R.L. end Ht IHS, !1,1. (196e'. - Studle¡ ln thr

crrbohyúrrte rlct¡Þolf¡a of, ahtrp.

)ilfll. F:cd f.qnlrlacntr lnd voluntery fçod

lnùehe ta lrtl Prtgruncy vtth Fartlculer

rcfçr¡acl to prwrntloR ef hypogl¡rcrcall and

hypthcto¡¡¿¡slt. Âu¡t. J. ¡orlc Fr¡. aþ lQga'
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Rffi, R. rnú ÈÐITERSHEAI), B.E. (t$e). o hlrl¡bttfty of

Phrlrrlü sr$Édln¡ctr !.
-l!$srs J31 255'

Sci{ItlCXEL, F.G. (t96O). - Varlatton ln f,ecd Intrkc ar

I catr¡c of verlrt,lon la rool Prodaetlaa of
. Srl3lng thctP.

Âuct. J. ¡grlc. Rtt. lr 585.
-

ScHNÐti)ËR, Ë.H., soflI, B.K. rÊd HAÞt, #,8, (195t). r-

Ðtgratlblflty rnd €qntuüpüIoa of prrture

f,ongt by grrrtng rbcrp.

J' AeIp. Scl. f¿ 11à2.

--

scoÎT ÐJ"rfr, R. (lSOl. - thc rclrtloa of, rYatlrblc pasturc

. to body rrlght grla rnd root productlon ln
' gfüttag ttbrlne urthcr hoggctr.

B.Agr.SG.(Ëonr) thcllr, URlv. of Ade lrtdr.
SEARS, P.Ð. (fgtpl. - Setl frrùlllty aod Fa¡ture grortb.

J. Èt'"-Sn¡rld Soc. t 267.

-t

*PAHR' 5'1.' iii: :'';,:î:T:;.::-;,'I.llii.".''''
f trrt ættlng oa qscllty of foFrgrl.

J. Ðqtrv Scl, $þ ïai.



?fu.

sIAPLEDo¡{"';J"::::.llîlÏ 
J::::' 

otd rnd'Ír'Êt.

J. Htat ¡9. Êsf,tc . 12 2rl'
TAYLER, J.Ç. (19t9). - A ralrttonrhlp botvcen vrlght of

latornrl fet, lfllr; end the horblgl lnt¡hr

of graetng cat t lc. Stur¡ .$, 20Él'

IRIBE, D.E. (l9tol. - tnflucner of Pfcgn¡ncyanú soclal

frcltttrtton oa thc brluvlour of tlre gf¡l¡rlng

rlccp. l{¡ture É6 ?L.

?RIBE, D.E. ltÉ GoRÐoNr J.G. (fgÞO)' ' Aa cxpcrlncntal

rtudy ol prl¡trbtllty. Asrlc. Prsq ' g $f '
WAITE, R., ïIOLF€S' S.r ÇA¡4PBELLT J' ¡nd FERC{'SCH' Ð'L'

(l95O). - St¡rdlc¡ ln gnllng ñrn¡gcmcnt'

l[.lhcrnountrndchcmlcatcoarpotlttoeof
hrrbrgc catrn Þy dalry cettlc undcr cloll-

foldlng lnd rotat,loml aethod¡ of grtllng'

J. aÍrlc. Sç1. g J*.
WALLACE¡ L.R. ( l9h8). - the grorth of lrsÞr bcfors ¡nd

¡ftcr btrth ln rcl¿tten to thc ltYol of

nutrltlea. Prrt I"

{. lor,lc,. Sel" åg 97l
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Håt-lJ{CÉ, L.R. (f9561. - Thç tattkc and ettltr¡tfon of

PrütËrc ÞY grrelfrg dtlaY cettlc.
Proc. ?th lnt. GrrtllÉ Gonsr lt+.

sAYl{ÅHr {)tt JfJHå{5ÐH} H.f).r FqER,ll-AFlr C.P. tnd BERRYT I'L.

(f962). - Effcct of lel tlÞttu¡ otr f,orct-

fcctlng of tva Fetlon¡ en lectrùtng detry

rollr rubJrcl to trnpcretulS ltrect r

J. D¡lrv Sel. &l il+Tz'

an5ÎÐil, R.l{. (t99¡. - ?hc cff lclancy of gest productloE

of, grr¡lng krlae rhccP.

.Aect. J. lgFlc¡ Rç¡. lo 8ú5.
-

fJïft,ELËR, J.L., FIF*RÐ{)P{, 1.F. rnd t-â}4SC{rRrü¡ L.J. (tg6rl . -
Ë,ffcct ef prcturc rvrtlrblllty rnd rharlag
¡Èrc¡s oa hcrlirgr lntrkr of grurlEg rhrlp.
Auat. J. lsrlG. Rct. lb ,61+.

vcILLryJûffiY, fd.H. (1958). - .À rçlattonrhlp bcturcn preturc

¡vrltrbttf ty rnd ealml pfduetloa.

Â¡¡t. SoG. Anln. Frod' 3, l+2.

.dILLCIJGI{BY, d.]¡t. ( f9Í9]. - Llnlt¡ttoo¡ ts rnlnl paodtlttloq

teprcd Þy roaloarl f lectsrÈlea ln Pû¡ùHrc ¡ad

by margrannt Proccdufcf .
ÁE¡t. J. eorlc. Rrlt. fO 2118.

-
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HILSON, P.N. rnð osBqJRllr D.F ' ( t#O ) ' - Cæpcantory

grtrth lf,tcr urùtertrltrltloa la m*çrel¡ rnd

Þtrdt. å!.9!:-W!, ¿Z ,2)+'

*IINCHESTERT C.F. and HÛÚE' P'E' (¡955)' I Rcl¡tlv¡ offcctr

oî cEntlunotr lad lntcrruÞted grenth of becf

¡tecr¡. U.S .D.A. 1cch. B€Ilr

U¡?{C}ËSTERT C.F. rnú ñ4cRRlS' lst'J' (f956)' Ç

ratGl sf crttl'¡ J:--êgtü'-!È å T&''

kJcÐzlcl{Â-10Þ{ASZEHSffi, Ê{- ( tÉl+). - Thl cffect of, rhc$lng

on thc rpPcttte of tro-tooth crfcl¡

E.z. J. Agric Rcr. J, é51+'

oa thc rPPetltl of rhtcP'

þ4,2 . J. lc. Rclo 9l¡l¡0.
'doOÐ¡4AF¡¡ H.E.¡ EVAÞ{S; R.E.¡ EÐEF¡' A' (f9!?}' - Shrlp

nutrlt I oü.

Il. Dctcr¡¡lnrtlos of Lhr easant¡ of, {¡Frt¡

con¡uacd by thecp on ps¡t'qrag' of wrylag

qurllty' J. rgrlc. Scl' 4 2líì''

'docDtcÂRÐ, T.E . (t9v5l . - Tbl quratttttr¡ of gffl¡ thÊt

detry covr utll gntG. .&.Ð!fJ.I,g ë!, fu?',

I lo8.

H¡tcr Intrkt
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fQRSTELL¡ Ð.ft.8ûd BRÛÐYr s, (195'1. - Errvlronãtntrl

Phyltology rnd shl ltcr tÊglnccrlng'

XX. Ccnparlttve FhJ¡tlologter I rrlcttoa¡

of, EurÐtrtrrù aÊd tadtan Gattl¡ ts chenglng

Èrgpc mtsrc o

Ee. Aq!'lc. Ëxp. Stt' Rcr' Bnll' ¡¡1'
YAîËs, F' (l9l?)' - Th¡ ác¡ilgn rnd rtr¡lytlÐ of fectorlal

lrprrlncqta.
Iao. Eurelg ef Sol I Set. Î?ch' C9ß!,' ::i'
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