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Present animal breeding m~thods w~r~ devlsgd empirio~lly. many ot tbf.Mft 

having their b4g1nnings far into pre- hi storio ,.md pr~-soienttfto tlm~s. 

r.t~n found 'by actual nxper1Ar10~ that of'\rtain procedurPs generally g :v , re 

des1.rabl~ results than other pl"ocedures al though tho basio re sons for th1a 

were unknown. Seleotlon. or the choosing for breodin& purposes of thOse 

animals do~roed. to b~ suporior. h.J.S been the roost important of these ethods 

and tndePd . fundamental to the a1)plioatior1 ot ijfj.J' brending system. file 

qu..111 ty or all types of l i v~stoa'< ..l.S w.-, know th"-n to-day is l Pdel7 tbe 

rPsult of its oonststent ap ,plio:.1tion as a breeding mf'tthod. 

Seleott.on has as 1 ts obJl'\cti ve th A lden. tification :JJld propo t1on of 

those superior ind t vi duals whioh are bAli eved to be oapable of re;produ.ot.04 . 

their good qudl.1t1~s in their offspring. The ·naJor emphasis must be pl e4 

on the word "identifiuation". It is in this word that are embodied. the 

8Ss&ntial dif!~renoes 1 n thP- mAthods of' appl i.cution of selcation to li'f'e-

stock breeding. 'l'hrr.," mothods c:1n be used for th0 ident1tic ti.on ot ouper!or 

animals. by the 1ndi. vidu:.l.l mori t o! tho ....nimal, by the evaluation of 1 ts 

pqdigren and f1n;il,ly by the evalu1tion of' its offsprin& . 

"lh11~ tht:t h1 story or '.ln 1'11:::i.l breed 1ng shows th"'l t all three m~thods of 

1 dnn ti.1'1 oat to ·, or snp,.rlor an tm<1ls h .1v0 1>11,.n us~d. thll! emp~sts pl~cod 

upon them :it dtffer~nt t1m~s h ·1s V.il"i~d. 'thr, word "prepotant.. . uo d by 

indto iton 

or the r~oofSni tion 6 1v~n to thl) prog'?ny ;1.s :.1 Juid8 to th~ breed1n_; value of 

th~ individuc.U . ~ut. prior to th~ disoovnry or the l~ws of inherit noe. 

~1t1ph..as1 s w.J.s L.-a.r15ely p.L~OF)d on S"leu t1.on on individual merit rs.nd on ped1 ree 

ra~her than on tho use of pro6 eny tqsting. 

kese 1roh or ro.onn t ye].ra in to thP !nndam11nt·.il. basis o! s le t1on h!lS 

omphas1sP-a with 1nornasing foroe that for m~y ch~ract~rs ot economic import­

anoe in l t v~stook. sol~c tion on ind i vldut1l mqri t is su.f'!'tc1 nt only to m in­

ta1n the exiatlfld stand:1.rd of qu.:1.lity. It has furth~r shown th~t \he most 

•J.courate method of selt-,ction is basnd upon the "'valuation ot an uns~leoted 

sample of thi::-, offsprin3 of the individual anim~ and that this · ppllollllt1.oo 

or progP.ny t~st1:n6 1n sorno form is an es _; entLa.l p .1rt of .J.n7 br ding progr 

1~stgn~d for the improv~nPnt ot livestock. 
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The principles involved in the progeny testing of sirs have been widely 

discussed by many writers (Lush. 1943, Hagedoorn 1944). It is based on the 

fact that each otfspr1lJ8 receivP.s a sample of its parents genotype. When 

the evalu~tion takes into account a nwnber of offspring of the same animal, 

opportunity is given for the deoaiving effects of environment and non add­

itive gene effects to b9 o~noelled out. uonsequently the fundamental genetic 

effect of progeny testing is that it ml.kes selection '1101"9 accurate and more 

effective. It does not change any genetic process. 

~bile the pr1ncipl8s undArlying progeny testing are simple, its inte­

g.,..ation into she.,p breed1 ng pra.ot1.ce pr,:,sents more serious problems. Essen­

tially, the appl ioati on of prognny tPsting hd.S been 1 imi ted by the dif!icul ties 

inherent in sheep bre~dirlcl itself. Any attempt, therefore, to associate 

the principles of progeny testing with the practice of zheep breeding is 

hampered by the in~dequaoy o! !actual inform~tion on the problems of sheep 

'breeding. 

these problems may be briefly summarised as 

(1) The lack of or inapplicability of objeotiva measures for many characters 

of economic significance. 

( 2) Largely in consequence of this 1 aok of obj ec: ti ve systems of measurement, 

there is a pauoi ty of ,<:nowledge on the inheri tanoe of these characters. 

(3) The necessity for taking into consideration meat production as well 

as wool production. 

{4) The diffioul ty in d.,,fining ,.improveml:rnt•• in quality ot wool in p.u-t­

ioular, because of its wide r~115e of types ::.tnd uses and the, · rked. 

unpredictablP. oh~ngas in dem,;Url for these different types. 

(5) The wide range of environm~ntJl conditions under hich stock of the 

same bre~d arA expectAd to p~oduoe. This emph..l.sises the neoessity 

for considering bre~ding in relation to adaptability to various en­

vironmental conditions. 

( 6) 'l'h~ lack of c1.dequate study of the envtronmental factors a.f'feoting 

fleece and me~t productivity. 

It is against this formidable background of lc1.rgely unsolved problems 

that the application of progeny testing in sheep must be considered. 
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In reo nt yaars, an extensive liter~tue h~s ooumulated on tbe ubJect 

ot progeny testing as a sel~otion m~thod , its pplioation. oour oy d 

repA!.l tabil 1 ty. ~~nerally. ho ~var, it is found th1t o t tt ntion h s 

been paid to 1 t in conn , otion ,,1th dairy C..ittle ~d poultry breeding while 

only limited study hc4S b~ n · ivan to shoep ..1.nu othor Jome tlo liv took. 

In this seotion. it 1 , intend~d to aumm~risP onfy those p pPra in ioh 

th~ ~ppro~oh to prog ny tPstin& is ener1l in outlook nd thos 

sp~o1f1oally 1th pro~eny testin in sh~.p. 

rh~t th~ .nordl. idaa is not~ nPw one ts ~tt sted by co 

ioh d 

nts • 
by Varro some 2. 000 y~ rs · ~o on the 1dvts bility of deter 1n\ng 1" I 8 

qual tty by his t ( s quotJd by ~. ush l943J while in 1826. &ndr r om-

mended pro eny t ~tinl s main rqaoon for th . k~Pping of stud boo e tor 

Rob rt ~ak .w~ll (17?.6-951 wnos~ r~nown s n1 r 4 r • s 

r~oog~is~d 1n hls own t1mP and still liv~s to-d~y. 1n1tt t s1 

by l~asiny his str~s tc othnr brf3ed~rs ~nd than bringing b in 

flock those hioh provnd most satisf ctory. AUStf3n (19 3J oit 

writing in. 1862 tn his boo',i: "• ine ·:,ool Husbandry•• as t ting th no one 

oan prool im oonfi d~otly th t hA hAs 1 first ol1ss sir~ until it h b n 
actually test&d. ·•unl ss .found t-:> produc hi_;tl.1 exc 11 nt cJ hi hly 

uniform offspring . th~n th~ showi~si ~nd c stliP-st r ~ should be pro ptly 
bandoned... st n forth r quot s from an a dd l tional. souro 1' e 

Jond ry •~: ool ro ~r·• who ot in 1668 that On , tho of in 1 out 

as rl8!it" as ponsibl~ thf' 1nr:nr1. tr:,d tendenoiPS is to put 19; l bs. a 1 oted 

for stud purposA.s. wlvm si.x rnon ths old, to a f w Wtl!S C 20 to h r 

sim11 r t'.'> thos i th which th .y .:.1re int~ndf3d .. . 

v spit 0 th~s~ ihortatio ~. the p~ramount importdnoe or pro ny t st1 

did not appA r to ba pro -,erly r .tlis d :ind bre dln- on th b st of .a:t rn 

ppear noe nd pedi ra~ r~mAinqd ir. favour. rAn al in th lnt r t 

in pro eny testing r~sul tnd lar0 ly from 1 t s !luoc emtul ppl1c tion t 

d:iiry o ttl-. in .1n11nm9 :-C .1t thn ,ncl of the:- l st of!ntury. ts ff1 oy in 

pT"Oduc1n5 impro~ "rinnt 1~ d to ~•tde inv~sti~!ltion nd .'.ldvoo oy of t 

1n m y countrt~s and 

provine; of dutry bulls. 

v _ r1 s~ to th'? formut ti0t1 of 1 t heory 

Num~rous in ices to 1nd1u te th b 

of th d..iiry st rP. 1'11v , b '1n pro po~i J t Hansson, 1913, ~ood l 

1 

1932. Y pp , 192~. ri,ht 19Z2 nd lJ r Rlu 1944). the u fuln 

the 

ue 

d 

a 

n 
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aocuracy of th-,s~ h V9 boeri discuss,,d by t.ush (19-14 J. Sch mes b1s d on 

th~ us~ of proJ ny t~nting h1vP. b~~n dnv8lop~d on 

daieyin~ oountrt~s. 

n J.ttonal so le in 

·1h~ '1dV·.1nons brii:,fly m~n r.ionP.d abov~ in th~ u~-, of pro n7 te ting 

in dt1.1ry o t tl e h!ive not b,,.An parallel ad by my si :.111 .... r dv~no in she p 

bre din~;. ~rom th~ 11 ter..1.ture. it -1pp8·J.rs th..i.t the first ppro oh to 
progflny testing was ia ... de on the oontinent. 

at 

uorn. Kruger ar,d Raufllr (1933) worldng 1th !ia:npshirft beep in ·er 7 

depreo:ite thA high r tP. of culling rl='quirAd beoause the offspring re 

infl'lrior to th ir p:irAnts. .&Sec.H1t1s1' "JlUtton production ta most 1 port t , 

thy considAred 11.vl? oLJht 1t four -:ne;..s of .1ge :).nd ~fter cor!'ectton 

used this s :J. meusur'"'. fo.,. oomparin~ sires on th" basis of co p riaon 

bntwnAn d~ms and offspr1.r15. Hy this ~~thod they consid rd the beet 

sires could be salac: t d i th grtl t~r accur:.ioy • 

• ~r!lpoV l 1934 I d isousnes thP rr,sul ts of uo1 n.g sovon pro\f n 1 rc,s for 

artifici<il inse. 1nat1on in Kussi • th" l:imbs borr, ot proven sir a w re 

of much h1ah8r qu lity thin tho iv~r~~e lambs or thP sam ! for th 

sam~ y~.1r; and improv--rnnnt ov~r t 1111Jt p-r<-vious y~.J.r w.:.1s of the order of 

8 to ll~. 

u vydov (19341 shows th~ comp~rison of prob~ny of dtfr rent 1r a 

1.n r~g :rd to 11V'3 .v~i "'ht to b~ diffi. cult. 118 s~g,,. :-; t.s th t th best 

m-,,thod is to deter:n1n" tho valu"' of k, or th"' tntl'lnbity or 

opcrn1~n t, from th~ formula y • . ( l - ~'.t:t J (where t is the "8 and e 

thA. exponen t1'11 f !J.otor. 1 for ff . .1c 1 l .i!!lb J.nJ. to .J.VP-ra ,.e these values. 

In this wa13 he shows si -7 n1.fic..1nt rliffprnn~os bet ~on thre sir s 

shows on~ to bt:? !.ln outstand1n~ irnyrovi:,r. 

ttolomeizffr (19351 in progrmy tAat1 n.; f ·>r flA8ce oh r ct rs found 

diff~r,moes 1n rnost flc-qce qu::111. .,iAs ex1::l'lpt th.1.t or fibre d1 et r d 

w:.1s .lblo to cl ssify th~ sir"'s J.ccordinc; to tho ..1.mount of improv •nt 

hiuh they brousht ibrrnt in thq d 1.usht~rs in comp'.l.rison wit th ... s. 

KaraJmov1o , 193'1 I u.1 soussos a s1 mil 4r typ,,. of project on dolleotive r 

in thP. .L!"Vokum di strie t in Russi .1 . H~ oonsid~rs th :1 t an ind x o! ov r 11 

qu..t.lity 1.s uns tisf•:ictnry b~c~uaq th'" broP-dfltr Joes not requir "tm 1 versal .. 

1."Ilprov~r but rath~r a sir , tl1it will bring ..1bout improve ent for ap ci!io 

c:haraot-,rs. i:hrer? rams . C'!r~ an t~ctP.d on t? ch f r .n th.1 t w rft eup ... rior 

and th"Y wnr" wi d'!ly usr.d by !l:rt1f1.oi..1l inso··1ination. S nniko:tr d 
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Sarygina (1939} in thf:t same area al so rP-pol"t on th~ progeny test! of 

Rambouillgt ra~s for fiP. ce quality and show wido. diff~r .nc s een 

In Russia. a grP-at do.11 of attention h~s been p id to birth• i ht 

and live weight in the evaluation of sire difforonoes. J[ Y1C 

Viebe (1937) quote r~sults of a stady of the ffeot of ultiple bir\b 

and SAX n birth wei3~t and give cor~P.ctlonu for these f ot~rs. e7 
use the~ for oorr ctirJ for thAs~ efteots in pro~Any ev u tion. 

Koiseev (1937) working with the ir,0008 breed found aot"rel ttons ot 

0 • 6 - 0 • 6 between 11 -.e we16h t !l t w ,:1!l 1ng t1nd a on~ y-e r. He th s 

4 

advocates this a rly ovaluation of sirP.S and shows th t hft re ts t 

tho t -•10 a&es aorrnspond. Hll further studios the effect of the us of 

r~~s at stx months of ag~ nd found that they oould be suooeasfu.117 ns d 

ffven for artiftci.tl insPminatton ~1th no dPlfft~rious off ot on sub equ nt 

~rowth. He thus dnmonstr~tAS th~ possibility or th~ e ly provlns of 

rams. 

Glemboot11 (1939) also discuss s thP. effect ot S8X d twinnin 

on birth w 15ht ~nd conol ud4's th .1t ther~ 1s no need to corr ot for t in­

ning provid d th~ ~wos ~r~ <Ppt und~r th~ s~m~ conditions d th nub r 

or lambs 1s ~bout 100. He 3iv~s oo~r~ction f ctors for 1 r n rs. 

3annh:ov (1939) is also oaoupled with tho rel tion betwel!n e 11 d 

y~arltng oharactArs and finds the r~l~tionships sufficiently hi h o 

be useful in evaluating thf) progony of i si rft .at weanin J'e. 

tt nt1on h .1,S ::il so b~en Jivon to the pro.;; 0 ny tP.sti~ ot JC r ul 

Si1"99. .i.a.ngl t ( 1935) has devisqd u form for rqcordi d t ot th 

mittro progAny of :;1 _si ro. thA varion!l it , ms being valuated on ro e . 
of ti,n points. ThBS VtUUAO ·1r,.. 1"ftl itod to those or the d in ord r 

to show whP-ther th s'lre ts produotr~ lmprov ment. anfiloT (l 39) 

gi vea r sul ts of pro ,.any tf':tstin.3 .:1ncl stat~s th :it t h A best ewes T h 

best offspring. :.a.t r he m es thA nnqu·Jl1i'1~d at t-, nt th~t th 

prog~ny t~otin~ o! r s g1v~s ~oro r liable r~sults if test don . roup 

or ~s of dlff~r~nt qu 1ty. 20m ns' ti (1939) oritici 

of baSilli,{ thP 9ro~ony toat sol~ly on pelt qu~1ty ~t birth 

th . lumb pelt to b 5r'!l tly ffeot d by n.x tern al oond i tions. 

th 

d 0 

thod 

found 
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a good relationship between pelt quality of the lamb and constitution 

of the adult and hP-noe str ssAs the importance of constitution. 

Work on progeny testill8 with sh0 ep in America bas also dYanoed at 

a relatively slow ra.te. The survey of ,. superior germplasm" oonduoted by 

the United States Department of Agrioulture and published in the 1936 

Year Book of Agriculture contains the significant statement that only three 

of the twenty-four circularised experimAntal st~tions ~re reported as 

using progeny testing as p~rt of their program. ?bis survey lqs stress 

on thA necessity for mor~ knowledge of the inheritan ce in sheep, dequate 

methods of measuren~nt of productive characters ..md the use of systematic 

brAeding m~thods to produce i mprovem~n t. 

Subsequ~nt to this survey, however, oonsider~ble stress h~s been lid 

upon the investi6 ation of progeny test method s and the problems involved 

therein. hillips et al. (1940) summ~rise the d1ffioult1es in progeny 

t~sting sheep as being mainly due to lack of objective measures for prod­

uction and the necessity for considerin5 mor~ than one form of production. 

Using body weight, n~ece wei~ht and fl~ece le113th as objective e sures of 

production. they :.\l'Lilyse sire and seasoncil differences for Corriedales 

and Rambouillats. 1:hffir rasul ts indi c1J.te thit differences are shown even 

though the sires were to some extent proved rums pr ior to use in the nook 

and they conclude that th , ch~nces of finding differences ong untried 

r ams should be very good. They fincllly lived tails of a si , ple ethod of 

application to usu::U tud breedin3 conditions. 

~nsmingP,r et al . (1943) discuss the applio~tion of progeny testing in 

small nooks - a problem of major i ~port in the United St tes. Data on 

birth weight, weanin~ weight, sl~ughter gr~de and typA score w re nuys d, 

3.nd thAy outl inP. a prooednro for testi ng r9Jlls when fl ock numbers re sm 11. 

They P-mph~sis~ that thA syst~m do~s not guar'.:Ul tee ~ r~pid rate of improv ment, 

bc:toaus~ the numbAr of r :lms th:i t c:1n be tested at one time is obviously low. 

In New Z al~d. the advisability of pro~eny testing h~s been strongly 

advooatad for the im orovement of sh~ep productivity . Kc a.hon (1940) disousses 

culling and shows th~t for those oharactqrs thdt are weakly inherited. it 

is virtu!illy 1.neffecti ve as a means of producing improvement !n. the next 

~eneration . He compares the rate of 1mprovemqnt atiain ble by this ethod 
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w1 th th t by tho use of pro ,ony tes tine; and uonc:l udos tb t selection of 

ra~s on tbft ba~is of their prog~ny t~st woul' enable improve nt oorres­

pondinJ to on, pouno in n~oo~ w~1~ht t~ bo obt innd tlmost in one gen r-

t1.on. 

In th~ s " year. th8 S:J.'l9 wri tl'lr (Mul!ahon 1940 b) dlsousaes probl a 

of bre~ding for -«>ol in rel tior. tom~ sur~~qnt of fl~~oe oh r ct rs. -

pha.sis 1~ l'.11d upon th'! use of th r.uelP.us systo i of br ndin (R 

or top floo'.c. The r~maind r of th~ noc< is th~n used s t sti 

doorn 1939) 

n ol us 

noo 

for tryin, o nt siros for us~ in the nuclous. 

McMahon (19~3, r~ports !Jl'lalys s of sirP- dlft rnno~s in oonjunotion 1th 

a study or h~rtt bil1ty of n~~c and bo , y uhar ct~rs. lli hly sl ni!ic t 

ot th~ ~xpr.iootr,d Sll 'i"'riori ty o f t,l") p ~; irr,s :in J. th. numb r o o !spring r qutr d 

for 'jfl 11dequ te tnst. His rosul ts dra. :: at ten tior. to an import t pro bl 

that or rr.tp'! tabil 1 ty of pro1<my tqsts on t}H~ sa.mq st r • ?he orrel t1ons 

~r~ not hi h ~nu indioat~ individual prog~ty t sts to be leas r 11 ble. 

'rhq is.;lme wri tar ( cll.lhon 1946 J gives rP.sul ts of at t., pts to loo t& b1 h 
• 

thA fact that th~rr w s a olos sim11 tty 

in flP.P.C~ productivtty bet~~~n strsins is dieappo1nt1~ :.ind mp sis s 

~ain tha nec,,,.ss1. ty for prOclPny t,..st1 n,;. 

h~eler ( 19-45 I h ::;1s ~1 v~n statAmont of tho ~ppllo t1on ot pro eny 

t~stin~ in a co merci..a.l stud floe< . liq outl 1nAs ~t~ods or m tin so 

th -it ~hr, sir of n~oh LJ.Inb 1.s '<n0\1m :.md ir, p rtioulur e ·~ph sis s the 

st4nd rds used in vl.lln~tinJ th~ sire's worth . rh"' o !f spring mu t show 

tmprov"' :,-,n t on t l i,,. st,ir.d 'lrd of t~r, d xns, frAAdom fro '1 any b d f ult nd 

ev~nness throughout. It 1 s necessary to oons1.der 1111 th pro ny i!"ed 

K~ll~y (1946J in atscussln~ th~ pro;nny t,.,sttng of fir~ wool ~Pin 

ustral 1 J. dr,plore>s ti~ 1 0 1 of ··nowl .d3~ on th~ inher1 t~o• in she p . He 

cons1dnl"S th:it furth'!r ~no\,lP.dg11 is r"qni.r d on th following points: 

-

(1) ~f1n1tion of compon~nt oh~r~ct9rs of th~ flA oe and their sa:>ci tiona. 

( 2) The m thods of inh .ri t.mo c -rntroll in~ these char ot rs. 

( 3) :reohn1ques for m.,asuri n._; c'harao tr?rs of P.~onomic worth . 
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( 4) The egre of variabil 1 ty ooourri rig .iJr\Ong offspring by thei s sire 

in ord r to fix thq numbnr of offsprin3 required for an 

test. 

equ t pro ftn:, 

He aons!dors, howov r, that much oa.n be done at the pres nt tie by 

appraisal and soorin5 of pro5 eny of the rams us~d. Be St\Y'B, "If nr sh~ p 

h n 

identiftable progeny groups, hA •vill find much t,o intere t him ~d r- :, 

ws.ys of comp:ir1 n~ thf'l groups ... 

Nichols (1945) quot~s oarc~sr. 6radins f~r ~gport as oonduot din w 

bulk form of measu~e!"t suit ble tor pro n:, 

evalu,ition in lwnb ~d .'lutton si r~s. liirth f~ctors such s w~i ht t 

birth, sex, birth r..1!1:C , s~-:J.son of birth ao discuso~d \iy' h1111 ps t . 

(1940) are :tlso oonsid~r<'d as importJ.nt,for ora1n .. r1.ly therq will not be 

suffioi,,nt lambs fro,. o.;.ah sir"' to inclut.le equal numbers or e h o th se 

fa.otors. ue furthP.r points ont thr-, n~o ssi ty for estim · t s of rly prod-

uot1on. as indio~tors of 1~tAr production. 

''71dP- dtv~rg"noe of opinhrn is four:ia amon0 di!.fer~nt 

to the number of offspri~ requir~d for tnsting a ram. 

claims th~t 150 lambs rA rAqnir d for evalu t1on of tbq 

it rs with r ✓ rd 

l'rol icb t l 9Z3 l 

na\_yp in th 

K~ak:ul breed. Lush (l935J disouosos the rel tive aocuraoy of th pro eey 

test and tne p~rents ' own p~rformano~ ~s measures of breding v ue. ll1s 

conclusion is thJ.t only undqr r-.1.rn oonJi tinns will .a pro,. ny t st on iS 

f~w ~s four offsprinJ b~ ~s ~oour~te as a u~m •s own r cord (ind 1ry c ttl. i 

MoMahon (1940) considArqd t hl t 7 lJmbs ~uld bP a suffiaient t st but l tr 

fMo14a.bon 1943} he st!ltes th •it 15 pro::;r-my ::U'a suffioi~nt to eatabl1e)l the 

sup~r1.ority- of a ram lr--aving flr,ooqs0•8 lbs. above the a'f r _, , 1th od s 

of 19 to l. "'h'l~leyr (19-15) 1s of the opinion that 10 to lf> l mbs ts 

suff1o1.P.nt, ,Nhil~ ~ns'nin~Ar ~t ~1. ,19,.-i.~ ) 1nd 1c:1t~ thJ.t oonsid. er ble to­

form.1t1on is J:.tir.e-d ~Jr 8...lOh adoi tion:.i.l offspr1ne5 up to 8 or 10, while 

littl,:, extr~ 1 · 6 ..1in~d by 6 oins .!bove lb. In general , ,he ~swer to this 

probl-,m is suppli~d by a lcno•JV111d3P 0f th v..1rL,bili t:, among of:fspr1n0 by 

th0 s1mq sirP- which lAcidS to its ~ccuratl') fornulation a.s given by 

(1943 ). 

illost import-'n t ':1.Spect of pro~,:,.r.y t~stir!g h.ls r"contly b n d t 

with by .uiclcerson and Hazel (1944). ·rh~y approach the subject from 

. 
' 
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th~ V1Pwpotn t of th~ av~r• !J,:, g~ri11tic 1 ·:tprovnmnr t ~xpected ,-early t!"Om 

e 1rly s-,1,-0 tion alon<' ..1s comp i?'P,d with th.it ,..(i,eotod wh n us is de 

of tho prO{JAny tost. l'hP.J 1llu.str1to tb'l important f'aotor of th ti r::e 

r~quired to obt..11n pro3r.,ny t"nts by ~omp.J.rin~; SPl otion for wo nlin nd 

ya:1rl ine; tr its 1 r she~p. 1h1m hBri tabil 1 ty is low ( .10) use of the 

bost prog~ny t8stAd r~~ is A~pe~t~d to 1ncrAaSff progress bou\ 11, for 

weanling tr 1 ts :1.nd 3) for y~!lrl tn.3 trli ts. 'tt1 ese val.u s t'e tnore sed 

to 2~ and 37,-1 reapftoti. -vely by test'ln,:S .1s r~im larnbs and us1ng an 

uxtl 1.~ry tP.stlng flock. 'thf!:111.r aonc:lusion!"l ara that a r ul r plan ot 

pro;P-ny testing is unlikAly to inoroase. and m~y reduoe progr sa unl as 

(l) the pr1 yeny test infor-roJ. t.ion becom~s aV.-i1l :::Lble O!irly in tbe test d 

tmal's l if'etim~. 

( 2) thn r~pr:-,duo ti VA ratP 1 s lt'.>w. 

( 3) the b:3.sis for e'll91J sPl eu tion is rftl J.ti v ly in-"oour te . 

.these ooncl uston s do not oon n 1c t with the fact th t unbi &ed pro eny 

tnst 1nfor"!l•it1on ..1lw~s inor~ ""s th" c ..; 1r e;y of SP.leotion !or poorly-

1 nh~ri tP.c ch~ract~rs. Rathffr th~y me~n th~t. 1n th ti~ P quired to oarrr 

out thP prog~ny t~st. tn~ gqnqtfc pro 7 ross trom 1nd1v1du a 1 ction 93 be 

100ra th~n th~t obtain~d from s~l~otion on pro;ony t st. 'the bOve oon-

ol usions virtu lly de.f in" th A fra.'11"- ork r.vi t.hin wh 'i ch prog ny t stin& ta 

lik~ly too-. suooAssful. 
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J~C:fION II. .BJ"=\;;., o.,' ·ra~ n:v": ... TivATIOIL 

The review of wor~ which h.s be~n roport,d on the appl lc tton of ro en7 

testing to sh•~p br•~ding tn Nr.w Z8:il .u-:.d i no i 0.:1 t s the noofl!ss1 t3 for con­

trollP.d tnv stig tion i n to th,., various as,l~ots of the probl • Bro dl7. 

th~?""fore. th~ purpos of th~ projAut •1 y bA def1ned s ex tn tion ot 

probl~Ms s . ooi 1t~d with th~ a~vqlopm nt of~ pr cticd ~thod or pro· ny 

t~stin 1n Ho:nr.ny ··a.rsh sh~e-p . In p~rtiuul~r . the aspeuts which b ve 

rP!cn1ved (ltt ntion in this thosis :lri, -

1 . ethods of rn~asnr n~ proou(;tiv~ ch"r ct rs of sheop with p rt1·ul r 

r~fQr0nce to th~ir t.1.cour.40., , r.1ptdity and th~ir 1ncorpor tion into 

br P.d1ng pr ctiae. 

2 . :tho amount of V..Lr1. , ti or. 1 :-· produo t1. VP. c:h r:1ct~rs · h ioh 0:1.n be ttr1 -

u~ed to hPr~d i ty. 

3 . i h P. v lu~ of tho l.1nb fl no~ :J.na uurc.1.s~ uh r!l~t~rs tn p r d1 ·tin 

thOSA of th~ hOJJOt. 

4 . Mnd.su.r-,innn t, of th~ d :{r~~ of Vtlr1 >::i tion '.lmon ~ of fsprin0 b,Y t ht:t a 

r~~ in ord9r to sti~at~ t b ~ numb r of offsprir~ r .quir d tor 

tnst of trio~•n .1ccura.oy. 

In addition. oth"'"' ~sp1?.cts h..1.vo bMH: in1Jlud d :-.unong th9 obJ cts of 

th~ ~xp~r1~~nt. but ctn ta11A oai~ 111 not be ~v~11 ~bl~ till th n xt 

ph~St') of t h-. AXP rim"'nt 1 3 complAt .d ·•hPn , t 1.11 bt" poss lbl . to considAr 

th"' r11>piD1.1tabil i ty of pl"O~CrJy t,,sts of t~n S.ll"f\A r 1m on th elll!le o 1n 

d1ff~rP,?'it s~ so~s and oth"'r 1.sp"'cts of T""'PiD~t1.b1.lity . l .. o. con id-

~r~bl" bulk of dJ.t::l ill h.1V" !CU\ mul ... tP<l hich -hould llo of tudy 

of oorr-lltion ft1c: tors for t'.riouo ~nvir,1r.., ,rnti.l i.nd non - en tic con itions. 

b11nally. ulosP- 1 .. t~ntio !. iD b'?lr._; pJiJ to thP. <l ... t.r, ;.md technique 

fo r ind 1 c tions of fu-r thqr pro bl n•ns wh1 ..;h ;1 ,iy b i nvolved i n the use of 

pro~ .ny t~st1n~ . 

-
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S,C?ION ·III. 

' ) ~-
~en mtx~d ~e nomnny arsh r~ms ~"rn proourod from widely dtft rent 

sourc s fo-r us~ in thP lltxp ,r1.rnnnt . Ar nosen 

to bA as pl1Anotyp1c:J.lly Vl?'i•ibl 0 s po .Jsi.blP, .:And it w shop d th t, in 

obti1n1n0 the~ fMm diffAr~nt noc~s. thPy would show undor ro eny tat 

a oons1.d"r ble l:nount of gonot.,pio v.1ri.~tion. A bri f in 1vi u des-

cription la 6 iven of thPS~ r=L-ns wh1uh hiJ.V"" b~"r, dest. •n..4t d by the nu b rs 

1 to 10. JJefir.itions of th . ,~u.d ity grdir.~s used in these desoriptlone 

~rA ~iv n tr. ~~ction rrt ~. 

SIR~ rio. 1. This r:.im w~s t· a-tooth at th~ tim 0 or st rtin th e.xp r-

tmnnt ~n. could be ulass~d s an ~v~r~;o qu~lity floo< r • Its fl ce 

~s of 46 1 s qucl.11ty, ~r.d ~~v~ distir.ot ~v1d nc of tippiness. :th r 1 

for 11 tleeoe ~s whole, .. was "good ... ••. :rhe major oonfor tton dAt ot w 

a dist in at nd.rro' ·ness behinJ. t ., ,., shoulcArs. 

~IR~ N~ 2. Also t·o-tooth ra~ and ocord1~ to co rot 

was ~ good qu~lity floe~ ram. iho fl~Puo w s 46/b in count 

st nd rds 

d r ded 

.J.S "v ry ,'5ood•' for fl e oe qu:il 1 ty. Its conform tion w s ood 1th no 

p rt1 oul rly outst nd i n;.> fo ,.Ltur~s. 

srn~ No. 3. this r w~3 bo~n in 1939. and d l~d ~f t r the first y r 

of th,.. P.Xp~r1.m"nt. tr r ,gLi.rd to ;1vqr -;"' qu..111.ty it c1s pl o .ttrot 

cl '¾.S!l flocle r m. ~lq,...cn riu .11 tty w s.s only rncc i u n. hile t h, 1 port nt 

f~atur'"' of ~onforn·.1t1on ..1s th" shortness of 1 • 

!.>IR. Bo. 4. Als~ an .ldP-C r . .i'.n born in 1939 ':.l.r.d ol ssed as ood qu · tty 

i'loolc r :n. rhe 1'1 ,-808 of this .,. ·r. w .1s C.)r.sid"r tbly !in r l;h n th o t.h ra 

a.nd stapl~ fr>rrnitton w s poor ~tvin;; th" impression of. "!uzstn ss". • 

grading for f'lflteoe .4s :;1. holr, Wi.iD "pnor." 

SIR~ No. 5. This sir an typ~d s ~ poor qu~lity two-tooth r , •!th 

~ not1cA. bly un~ven fl~~ce. th• n ~o, sho P-d distinct t1pp1n ss d • s 

of 48's quality. 

IR~ N. 6. ,lso ~ to-tooth r of only ~v raJo quality. 

lon~est le ~Ad ani~:.U us~d in t hA 9ip rim9n t. Its he~d typ 

W!.15 quit distinctiv~ and h-lt would ~en'lr:l.lly b t,.r d h vy. 

1 tion it as n .&rrov- b .h1ntl th . shouldP,rs. 

1s w s th 

\ho h ood, 

In dd-



12. 

SI~ NQ. 7. tw-t1oth rm of good floe~ qu.1lity. his sir h th 

strongest fl9ece of !l.11 tho sir~s used (4.?,'6} but most 1 portant • s the 

obvious ~xtreme v~riation of fibrn di~n~ter ithin the st ple. e opp r 

huf of the St..ipl~ W.iS strori-e. ·nhile the lo•.er h'.J.lf b O roeptibly finer -

SIR~ No. 6. This ra~ s · twin to ~ire I,o . 6, but not a good in ov r l 

qu:Jl 1 _.y. The fiP- oe was p~rtioularly Aven throuehout. d r ded v ry 

~ood for quality. 

.3IR~ Mo. 9. 

qutli ty. 

An 

Th-, ma.in oonfor. it1.ona.l defeut w:.is leng tb of 1 

d s1r~ born in 1939 and oor!s1.der _d to b of 

• 

od floe 

l'hA fl1:10or, ".xhibi.tAd fe..t.tur~s ·vh1c:h J.r frAq ucntly fund J.n v r17 

f1 nd !fO'Ilr.ey , ool - shortness or st.1plA, ~i<l lack of cl !J,r out st ple .ro 

ition. Pre, no outst.wd{ r; fC'! .itur0 s of body oonfor J.t on, th body 

as i whol. bAfnc cl~ssAd s m~dium r~do, 

StR"' No . 10. ____ ,....._ ?l'lt S iS h pr in• 

I"?': t f ~~- Ut"l"S of th,,. floquP. WP.r", r irstly. the ot.1plas er not ule op nin 

dUA to a 1~rg~ nu11bPr of c r ss fi bran fro •n on st .1.pl~ to other, nd oon 
the fleece 

th,.. ft bl"AS s~~ ed to b~ in..1c.Pqu..1t~ly suppl i '-'d with .,yolk !Ting.A h.1.rs • ry 

ly. 

It h s bam. su ; ~t~s tnd in "'orne uartei-s th .1. t this 1 t r f tur may 

?he :ibove dAsc iptions show th .. t there was oons1.der ble ph not1pio 

V!l.ri t.ion u.mon_; thP. r-'1Jls. Tn addition. a numb r of 1 port t f nlts 

..i1"'4' worthy of study 1rc:, ..11 so i nol udeti . ln the C.i.SO of the ed r 

w s kno n of thq1r previous brP-r.-dln _; 11ist,ry. 

(b) ~. 

toh 

nothing 

Th~ femal.~ stou:.C ns'?d in tha ~xpPri.m~nt ero hill country Ro 

br~d o~~u from thrne diffpr~nt souroes. 

T cros -

(1 i 150 ~oll r,s ., br,d. 5· ytu:r old f!!IWOS, 

( 2 J 100 boll$ht-in. 51 y ::11"' old ~ 1'/PS . 

(3) 150 t wo -tno tl-i P. ,ca5 lso bnu:{h t-1 n . 

1.'h• 5-t .Y"" .LT" 01,1 bou,•ht-i n r,'!,•Tr> t.l .,..:~r,, of A.xacoll~nt qu~ity from tioc 

•vh1oh h!lS bl'.'lfll!n cons1d,,.rt1d on° r,f th" top lin"'S oorain~ onto th "lldi et 

'lh~n jud~ 0 d in r~l.1tlon to ordin ry o roi 

nhole c~nstitut fiok 

• 
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( 0 ) S J.il!C?IO JF SIR~ cmoul!~. 

An important difficulty in progeny testtn ~rises fro th onsi 

t1o~ that half of th~ tnh r1tino~ nf thP ~ffsprin~ ts suppli d by th 

r-

d • 

In ordqr to 1. y,, a fat r r prPsc=,n t1. tio r. of thn ,tf~ot ot the sire, t 1 oon­

tr1 bution of thP. d 7 must b~ st1ndard1s~d . ?his w~s ooo pli in th 

~xporim~~t by ~s ;t nln~ t h. ~w~9 ~t r<.1I1dom to thPtr va.rious air group . 

'1'h r::t.n do1nis t1on ;;1 { coo:.npl bJh~u by thP use of slips of p p r n .,r 

fro. l to 10 . As th~ ewas ~ i ", n thrnu,_~h ..t rij.ce they w re in t e 

group ind io .1. t ,d by th" ar .1. -rJ ir. _; of ..:. numb ,r . ?his twnb r th n 1 ft 

out 'illd th" proc~ss oontinu rd till onq •;l.lltma.l h . beon pl a d 1n e h of 

the groups. ~A c;ole W,1S th n rP.com'Tl1'nu~d until the 260 ~ y r ol 

n -:,s hJ.c. bP.~n rando'Ylis"d to 10 5roups of 25 aoh . A. s1 11 r 1"0 s 

adopt~d · 1th thP two-tooth ~ s. ·rh~ effio._joy of th r do 1 tion 1s 

ind to...lted in most of thA .A. •• .llJr-tt.:!s, by the v .ry srn 11 v r1 t1on in 

d if fqrenoos bet e ,n th~ l:) gro u,, s. 

B. 

ihe P-.xp~ri ,o n t!:l l flook P- ,-,5 ·v r" ~razed for th · holr., p rto on 

thi, "?a.hiatua" block of' t h~ Coll'!ge l ar:n. rhP- hi story nd esuri ption 

of ~is blook ls r:-~ 1VP,n by ~P,rQn ~t .tl. tl93l:J. ~Ul the r w s 

do .1 1 t'h 1. prov"'d str .l'lns of ';nJl isn pastur~ sp ct 'l!S mainly o rttf 1 d 

pl1<i1gr"'ie- p r n.~1:11 ry.-.gr ss, o"'rtifi .a rr;o t't'1~r se11d or p d:t r~ hit 

ulov~r. ;,tont omPry r~d clov,,.r, un.,..t1 f i nu .;,·.c ro:1 cou;.csfoot 1.-r s 

do _;s t..111. ~ t th~ ,)r-=-son t. th~ si.v .ird 1 s . · inly do-n1 nl.n t perenai 

ryq. c.>rass hitP. ulov~r topar<'ssPd p 0 ri0Jioally with':: - 3 .w . t. of 

sup~rphosph~te per aero. 

t i) 
r 

?hn t"n r :ns w~rP. ,ut out !th th~lr rnspeot1.Vft mobs of e a on 

25th -hrc • 191.4. .th'3 r !l\S W"?'~ r'iddl~d r~d for th fit'"St 1'1 p riod 

.J.mi th n oh ~ d to bl Ufll J.nd fin .tlly to ycllo • d not t 

thr. rc:l.!'.11s 11 dut"1.n; t.h'! fil'st ·ir,r-c of t,uppi.ng .1lthnu,.;~ .r d 

and ~..i.thet" uonditt0ns ~XOAllrmt. Lat T' on. ho v~r. th.r 

tmpro 9mRnt and by thP. nno of th~ firRt 17 d':\V' cycl~. on. th~ 

only 1 ewes ~rq l ft in e~~h &roup to u~ o~rv d. ~er 

r mov1td on . a,y 19th h vi n.; l>~l')n out for ni ~ht w ,cs. 

od 

W S 9 

e 

J!"rom thA OP 1nnin: of · J..1 onw:ird~; c ·1r13idP.r.iblP. troubl w s p ri n 4 
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with soa.ld nd as a ourattvo mnasur~. the ~wffs ware put thro h the foot-rot 

bath (bluP.ston111 solution) appT"Ox1mat~ly t•:r,1.ce, 

of th~ r~ms, th8 ewes w~r~ ~un tn on~ mob on 

nd thto w~s continu~ct throushout the wint~r. 

and at no p·"'riod w,1s thA.re a short..AJe of f-,ed. 

week. After the r 

rotations! r · ing ayst 

the stook w1nt r~d well 

Ii bout th b~innin.J of ,1U3ust. the ewPs werA draft d into e!il'ly d 

late lambin3 6 roups for cor,v nience of .•.,orlc ..1t l mbif'll) ti e. flle first 

• 

l~b was born on ~uJust 19th ma dnspl t8 thn l ·.i6 at topping ti e t e l bing 

s~~son w~s not unduly protrsutod. Tn the first thr~ w ks 6 of \he total 

lambs born wArr., droppAd, and by the end of si.x wePkS 9'1,., of th tot h d 

b en born. 

Eor so. ~ unexplain~d r ason. ~onsider~ble ~rouble w·e exper1enoed with 

l'!l:llprAsAntations. ~pproximatl'lly 25;;, of thn P.Wfl!S w~r~ r oordnd s h Vin& 

to be ssist~d ~t lambing. ~hree oases ~l.flclnosod ~s sl py sickness ooour-

r~d ~d wer~ 1.njeotod with 0luoose, t';'JO of thom subsequently dyi • 

t birth, thA lwnbs WAra Pdrtag:;9d .tt,d not.r- .dso t 1<en of the rt 

nu b~r of thn wP.. 

31 so r(\00rd"'d. 

~irth w~tJht. btrth datP, , s.x.and numbAr born w re 

uookin was o rri d out wh•n the lambs P.ro pproxim t ly three w ~s 

or ,1.gf.11, and a.t tht s ti "llA th,.y ~'1:r-" '41 ~10 rP.co rJ~d for body weight prior to 

t h 0 Op"'r.Ltion. 

uurin~ limbinJ, thn r0t..ltlon~1 .sr,....zin~ :JYf..i tt"? ... was :J.bandon d. but after 

threo mobs of su.f'fici .n t size h!j,d been tiuilt. p , this pr otioe w s re o 

anoed .i.no C.J.r ri r,u on throu5hout l.hP r~tn•.\ inder of the se eon. bout th 

bqginnin~ of V~cembor. the ewo flock wan brotUht in and described tor fleece 

ch'.ir~o teri s ti cs .. s dat ilP-d 1.n thP follo· .. in; soc tion. Bley w r t n horn 

in the s"oond we8lc of JJecqmbor. ~nd fl ~ecA ":'3i_;h t w!ia recorded. pprox-

imately si.x we~<S :1fter shear1n, 3.!irl lif't~n• we!lning, when suffioi~nt ti e h d 

titl psed for any Ufl8Ven.c,ss produo8d by she11rin~ tn h •1.v" b i,n smooth d out. 

th~y werA dftsoribed for body oonfom~t1on and then i n th,, cs~ oft e old 

8tres. th,, maJori ty of th"'m w r-. s~n t to tho l"reez ing orlcs. Op ortuni t7 w 

t!:1lc n to rAcord r.i. number of c rc..1.s~ mflasur~m,..n ts c.Lttar sl ugh$ r. 

I; 
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( b) , ?ll~R L.U.USS. 

?ti~ proo~dure adoptnd wlth th~ w~ther lambs was as follows. 

was reoorded at intnrva.ls until thny r~~chod a live weiYht in the p ddooks 

of ipproxim ~ ly 74 lbs. L· bs ~tt~inin3 this wot~ht were th n pie out 

and tr..1nsportqd by lorry to th" oolsh~d. .tleeoe dAsortpt1ona det l d in 

t he followi~~ seotior. were mad~. Samples wAr talc~n at th id side pos­

ition, at ?osition No. 5, on th Kindquart r (as described by doot (19451 

and al.a~ as mpl~ from thP. brttch tor yi~ld de termination in the futur if 

rnqu1red. '.Chey er then shorn and naece w isht recorded. %his• s fol­

lowed by a description of thA bocly oonformation~ 

'l'h~ 1 .iIDbs w r.- kPpt OT"rn i .-~ht in th~ · ool sh~d and the fol lo 1 rn-

in~ w~r~ sl~ughtnr~d and g r aded und~r t~~ oxport system of gr ding. 

don th 

n~xt d• y th J m~asurPm~nts described 1n ~eutior. III~ were m de d th 

l:!lmbrtdgA Bloc-< ·test points .:;1w:.1rded. 

Tho ktll1n~ of thP- w~th r l~mbs extnnd~d ov r quite 

in_; on 3rd rtov ·nb r, 1944 • .J.n~ !tnh;hin::; on 4th ay. 1945. 

lolld p riod st ·rt-

· e usu 

ttc-, was to kill onoA a week i.f l~1nbs err, co!llin; forw rd, but t th 

pr o­

h 1 ht 

of the s~ason bout mid J ~nuary , it as neoess ry to kill t ice eek tn 

ord9r to k~~P th~ numbnr of la~bs dnwn to a lAV l which could be h ndl d 

oomfort:.ibly w1 th th~ f :1.01.l 1 ti As avail :1bln, and ... i th dug r a.rd to cour 07 

of the oolleotion of d3.ta.. l'lx- aim 1n s,:,loctin5 thA l!ltllb tor sl hter 

was to h~vo th~m klllin0 out at drPss~d caroase w 1ght of bout 34 lb. 

Some variation in thA 11v •~ight in th~ p~ddook •~s necese rr. bown r, 

during th~ season to aohievP this obl~ot, notably on cooun\ ot th nor se 

in weight of wool as the 11.lmbs became older. In the l ttqr p t of th 

season, th~retore. thA l~rnb~ h~d to b~ pio~Ad at a live wei ht sh h s 

79-80 lbs. 

t o ) ,N , LAMBS • 

Insof r as tho flre l!.Unbs ~~re conoP-rn d . t h object w s to ret in th 

in th~ experiment for study of fle oe nd body oharaaters t the ho et 

and later st~0 ~s. 1n accord ae with this aim, they• r deacrib d for 

fleeoe ohar c ters at th ona. of J>eaember. .:.illd were shorn on the th Jan-

uary when fleece weight was recorded. t this tie also ll th l b 
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incl ud 1.ntJ w thor lambs not 7qt k1ll~dl w~r~ wn ned and wer run a pr tel7 

n r ss. Sorn~ neks 1 ter th9y wer~ d scrib9d for body oonfor t1on. 

Throughout th autumn and wint r, the ewe hogJ"ts • r 

.s a nob. e rn..:t.nugera~nt " s sp~o1f1cally dos1 nod to be sat d dia d 

~s poasi bl t and no sp9o1 trtJ t ·nen t was 6 1 ven to any groups or in 11'1d• 

ll:US• Routin~ drenchin& with ~lu stone and 1ootime w s u rried ou 

;hree weekly in tfl)rval. s for all 'lll im..u.s to oon trol r:n 1nfeet tion. On 

lay 6th 1945 they were pu t onto a crop of o bbag~s th t we v il eon 

~he blook and then l 4t~r. on Juno 20th thPy ere put onto dea, nd 

~hen roturnAd to gr ss in tho sprin~ • Losse-, o'Yer the wint r • r 

. i&ht, only 5 ho6~ets or 2•4 of th~ total ay1n5 durin 0 the per1o • lat 

to Ootob r is,. 

writB the firs\ wq .< in October, the hogg ts wer desoribed for fle e 

oharaot .. rs, thfln grouped ooord1n..r; to th 'lr s1.r 0 s, and eneral a tio 

:>f th quality of th,, groups w~s m d1J. Body w 1 ht w.:1s lso t 

this tim~ d th~y were th n shorn and fl ce wei ht t' en. 

n t 

•r wer 

subsequ~ntly r~turn d top sturA on th~ ~look, nd 1 ~t r w r d sorib d 

fot" .&>dy cori for'!T\ .1 ti on, und~r th _ usuil sys t m. 

!.:>u-nmaris1 ~, it can bo s id that, as r .gards the ~. v rr 
car h s q . n t ' gn to tr~, t Vl'!ry a."lim.J.l !l.nd group s nearly 

possi bl~. :rhis was ~tt inod in th IU3.in, both i n the o se of d 

hogc,;~ts, by runnin~ ..ul tl1P groups to.1ethor in !DObs tj.S desor1 d pr iousl.7 

xc pt ~t times wh n this w~s 11 possible , ~s . for ei~~ple, ~t tupp1 

In this way, any speo1Jl effeota if th .y di tl ocour would be r do 

tie . 

d 1' r 

all s1r~ groups nd should in no wa;r ff _ot th \""1l.1d1 ty ot the r sul ts • 

. ne 11.n" of '150 0 00d qull111.ty 5-~ yfta.r old n s w9r bo ht 1n for 

the second se son of th, nxp~rimont i n orde r to allow of a ~tud7 of r p t-

ability of the pro eny test of thq s~~A r~~ on d iff~r nt • 

seven of th,. or13inal sir~e w~re avatl~ble for this second 7 r of the 

experiment, th f rt1lity of thP. re inctqr no longer being reli bl 

to age. Sir~s No . 3, 4 and 9. ware ~11minated on this ooount. 

th" man 11g m~n t and e.xperimen ttl prooeil.ur'l of th ub t -

In this r9port. consid r tio ts 

• 
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onl7 ,1ven to tht, wethr-tr l'lrnbs from this seoond 7ear, full d t not 7 ein 

av il~ble for tho we ho~ eta. 

s far s possible att :npt w s mtide to ooll et d t on l a 

of productivity. both qu nt1tat1ve and qu lit tiv , . ?hi w s oons d rd 

d•tsablP on the ~rounds th~t th~ dat~ could subsequ ntly be u d·for r 

:tunda.in~ntal studtes on the-, 1.mport·:1noA and int rrelationshtp of th fle o 

an c re s9 ohir teristics. probl9, on which th ro 1s s1agnl r l It 

of in!'orm~tion. r o re 

th .ir herit..1,b1lity ~d, oonscqu ntly. tho1r 1 port::i.nue fro h 1 t o 1•• 
of proreny estin. ts nnkn~· n . 

Ing .ner~, th . 8V lu.itio , of qu~ntity of prodllction doe not pr nt 

any :,or dtfftculties but quality in both fl~eoe do rose 1 in olv 

consi derably by thA L,r "ely untnvestl ~,.,d in terr l tionahip of th v rioua 

oharaotars and th~ in~d~qu· oy or l ok of ob,ectiv~ m~thods of u.r nt. 

l'h rflfor8, for thn ,no ·t part th qual 1. ty speots of bo~h fleeoe nd bo y 

had to be st1 ~t d by subJgctivft rn~thods of eye nd hand t pres ion. 

Using range of s ven ~r d~s as follo~s: ,xoellfln t. Very 

Poor, Bad and uull, which wer r cord ,d using tho SJ bol yst 

0 • 

• 

di 

oo t d 

In oPrtaln oh1r oters (specified 1 terl a l r br 

of g rad~s was used nd !n oth rs th~ rang ~ was inorAas~d by he subd1T1 1on 

or the gr d into t"AO oatngor1~s by thn us~ of th~ plus st n. 

"ost of th dosar1pt1or work was carr1nid out by thr e jud s. b 

ohc1raot .r on th"' in1 .. il 'iS v u. t ,. ind"P nd nt1.1 bye oh 3 ' 
tho VArious opinion4 statn. . han variation ooourr d 1n b 

flld by th<' Jud es. the ch r::1ct~r w s r~vi .wod one rrr>rr"? ncl di so 

u.nan1m1~y of opinion w~o r~ ch d. the 0r~dP. ~ssi 1 ned was th not 

Si D­

ill 

r oord~r on torms cyclostyled for t hA purpose . r d 

more or less ~t random to nsurc, h t t o 

tim~. di thP ju 

way. any posai bl 

flS ·~ no thfl' sir~ ~roup t0 hi.ch they b lo d. In thi 

bi~s in r vour of i p~rttoul~r s1~. roup • a li int • 
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.uAfA 0O.,.L..~(;:f"'i'._, r .L MBinJ £I ~ 

'. 

(a) il.:1te ot Birth. 

(bl Sex of lamb. 

(OJ Ea.rtag number of the .uam. 

(d) JS1rth ,eight . 

rh8 weight of each lamb was recorded to th nearest tenth ot pound 

as soon :1s poss1. ble -:1 t~r 1 t was dr.1. 

{~I Refllarlc-S. 

Any not blo featur"'• suoh as condition of awe nd l!l!Db. pr sen-

t::ltions. whfltthAr or not thn t=t a hJ.d to be ~1.vP-n ssistanc t l in • 1lk 

suppl / of th 9We. was mrmtionod 1n remarks. 

,L~C~ ~ • 

Th . followin •"' d ta ware r~oorded for !il.l r s. 91MB. e 

lambs and " h'1 .,.~ts. Unl. ss oth~nrisP st t d. sev n r s 11'91' u • 

fa) QUALITY , NUIB~ OR COUNf. 

This w defin.aid for pr sont purposns s the vi.su · 1 pre a1on of 1 r 

fineness, and the numbers applied to tho \'1001 aro consid r o e 1n lose 

Q8reemP.nt with th~ counts gener<llly in use in the wool tr de in e d. 

The esti .1te was mad~ on the wool gro•"in(! on th~ mtJ-side r ion o th 

fl~eae and ~s jud5~c by looktn it~ spr ~d film of fibres. flnffn s 

was judgqd to thn n~ar st half int rv~l ~.~. 44's 44/6 ~.t 8 q. In n ral 

variations in count ovor thP tleeo"' W!::i.S t..1.icPn 1.n to oonsider t1on und r the 

natim~te of ovenn~ss. 

( b) ll,L.-.lll..~. 

H!'.!lldl'°' rr:if'-'rs to th-. wa.y in which wool 4f~ots the t otile na 

soft h ndl ing wool 1 s oonsid ri,d ;norP. V:ilUt1bln from th 

This ohara.et~r w s judg d 1 th th,.. ti p..3 of th,. fin,_,. rs. 

eathAr~d portion 1.1t thr, tip of th~ st,j,ple t thout hol u i 

point of vln. 

d -. from ·th 

\h ol u . 

In th~ lfJht of pr~vtous ~x9er1~noe. only threo rads er use tor this 

nd .?oor. 

(o) L0'.3TR , . 

hiah wool r l ta 11 t 

af tar h . nnr:,r of spun Liss. ..1.nd 1 t h~s b n shown to b r l t o ibre 

finonesu w1 thir. th" Ro:nn13y br~ d. l n at t"rnJJt W...\S made to r e for thi 

• 
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feature within oom,H1rablt1t 6 roups. 

( d) 10LOUR. 

fhts st1.·· 1: t'3 ta'<es tn to CO()un t thP, presence or bs noe ot di colour-

Id ally. it is aonsid~r~d th t Ro ey ol hould 

show 11. ' ht oliv~ oil colour. and this J.ttrtbute ind oription wort a 

b en Jiv~n th~ gradP of ~xoell~nt. 

(e) G•,J:' ,R4k JH .. R ~~~R. 

This ostiaut pri ar1ly tak~s into iuoount. venne • si e d t.rpe of 

orimp s Wffll s utapl form~tion. tip. ~nu fre~dom fro 

onn st pl , to ~noth r ( "cl'!~n o pr,m ing" fl~eoo). Therf! 1 

b9tween typ~ of or1 p and qu~11iy numb~r of ol. d in 

t!lkPn into ooount. l'he descript1on was mad on th'! thr 

below. 

(1} Side 

( 2) Forequarter 

(3} Hindquarter. 

(f) B OOL. 

ro a f .l bres. fro 

rel tion hip 

ner l this a· 

plac 8 Sp oifi d 

An estimat~ . usin1 e~ven gr des was m~de on th~ soundness d en r 

oh43raoter ot th~ b o-: wool, t king into •1ooount lso. the xtent to ich 

it had withstood th~ eff~ot· of w,at~aring ~nd cted s prot otton to 

?his evaluation appli~s to the vari~tions in typ. ~on r 

and count over t h~ fl~eoe. 

o r tr 

Und&r this haid1nJ, remar<s w~r~ m~de on thP st~pl tor tion o th 

flfteoq with p~rticul~r refereno~ to "strin5 in~ss" of st pl • r a 

wnr~ used if this f~aturP. was prASAnt. ~ •J•~ • (~1 1 htly trinu t pl 1 

s. ·• (stri .. Y Staple} ~nd v.--- • .; . (Very ..itrind.Y 5tapleJ 

, i) ru. -
When notic abla t1pp1neas of thA st ple w~s pr~sent it w s r r~ d 

on under three gr d s - s . 't.T. (Sl16 htly Tippy rip) r •• ( ippy Tip) 

lnd v. r •• (V ry Tippy Tip.) 

(j} ~-

ffhe~ v r1at1ons occurr~a fro ~ usu.l Romn~y type wool. t hey• r c -

.. 

• 
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fioal.17 not~d under this h~ading. 

k} 

?his .,sttmat.e was int ndeo to b" ~ ;ner 1 sum.1htion ot th c r ct rs 

1ention8d 

,red 

d to 6 iva n qvalu-~tlon of thq xc ll"noe ot th fl onst -

unit. l ot four\ 

13. tegori es. 

l) TAJ?L~ L .f1~Tli. 

This w~s me sur8d • 1th a rul.Ar to th~ ne rest c nt1 tr on t 

11 d~ r~g1on of th a fl ft"ae. ·th~ mA sur .ment w s m.:i.dc from the 1n to 

,os1 t1 on midw b .t n nth.., point wh~r~ tti.~ at~ple starts to t..1,p r d tbe 

;ip. taki!ld o r not to ~; trfl)tc'h th 0 st 1pl,-, unduly. 

ml 

?his w~s reoordPd by w~i~h1n~ eaoh fl eoe to tho ne t t nth of 

,ound prior to sklrtin3 ~nd rollin~. 

'n) ...:~u.LL. TION. 

°th"' belly .:&S :.tl so 1noluded. 

~ plos ere t < .n fro position r.o . 5 of the Rindqu rt r ( tr 1935) 

md t.h"' mednllation dat rminAd by th'l lleeae resting Lep rt nt ot th 

'. o) R. ARIC:L 

llege. 

rUty notowortby fnatur snot oonsidered under the above be ifl8& • r 

lnoluded in remarks _,,_ .... . ao cov4 r1n,;. ol oovAring of the itr ti a. 

~1:311~nt~d p tohes or fibrP. s , cotts. k mpin~ss . brt1a'{: or t nderness. o ious 

uirin~ss eto .• 

·thP conforcrution ot ewos, o ·,o hog6 ~ts. a.w~ · r. w ther l ba • d -

J~tb•d und r th _ followin~ h~ din&s. 

t . ~ contrary. ~vAn gr1d~s werq us d. 

Unl ,s • ~ ntion~d sp c1ti 17 to 

[a) ff~. D. -
l:rim rtly. th1 s -,sti ·.4 ti'! was b;1sP.d on th,, ler.gth of th h d in r -

L tion to idth. th~ s; tllor le°'6th: width r:1tio b .1ng r d th 

ir din • '-al.formations :.1nd undP.rshot or overshot 3 ws wer ntion 

lfio:;11. ly in re ~rks. 

r b) SHOUi.JJ .RS. 

hr 

pee-

?his gr ding t '{es into ooount tht? width through th8 houlders. fl t-

1~ss over th~ th~rs nct ~nnPral confor:nation ot tho Joro Quarter. 
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( 0) BACK. 

Referenae was made in this case to thA levelness of baoK and spring of 

rib ~swell as width. In adaition, a clos, check was made for narrowness 

behind the shoulders and wh~n present this resulted in a grading down of 

the back estimate. 

Renurks. 

( d) LOIN. --

Narrowness behind the shoulders was also mentioned in 

A grading, to take into account width and flatness of loin as Judged 

by hand was made. 

(e} HINDQ,( RT'Tl!RS. 

Width and fullness of the hindquarters wae judged. ~ail setting was 

also inoluded in this estim~ te, and if it was noticeably poor in this res­

pect, mention was made of it in remarks. 

(f) LEGS. -
This estim~te referred to the lel]8th of leg judged in relation to the 

size of the animal. 

(g) BON1'!. -
Thickness and quality of bonA, was taken into account in this estim te. 

Only three grades wer~ used owing to inaocuraoy of further subdivision in 

this oase. 

(h) CONDITION. 

This ref~~s to the degree of fatness of the :Uiim.:il and was Jud ed b7 

hand and eyA into seven grad~s. 

(i) BR~D TY.rE. 

This character was based on thP. de6 ree to which the nimal conformed 

to the standard of the Romney • arsh breed, as laid down by the Breed Soc-

iety. In general, the ohdraoters t~ken into ~ccount were Head Type, 

Length of Leg, ~uali ty of .ljone and ~bsenoe of any outstanding .taul t. the 

full range of seven gradas was utilised. 

(j) BODY AS A iVHOL~ ijR!DI1G. 

A g.,neral summation of the carcase fro m the point of view of o re se 

quality was included in this estimate. Head quality was not oonsidered 

in this connection. Half grades were used to give a range of fourteen 

subdivisions. 

(k ) Rl'.MARXS. 

Mention was made under thts he~ding of any departures from normality 

• 
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and n7 lireed fanoy points not o~r.sidared in the ~bov soh • olour 

of tac d le s. Ja.w . .!'or'Tl.:.a.t1on, .ta.oe Coverin..;. r - 11 Setting • .ree oolour-

ing :1nd bnorma.l1t1es. 

points th t 9re noted. 

Stra~htness of Hook, and weu.kneas of p s~ m were 

It must be emph s1sed th~t. with all of th body oonto tion oh rac\ere 

oonsidered, thny wer,:, Ju.dgnd in r~l · tion to tho stzo of the 1 d w1 \h 
duP. rAgard to bal.~no~ in th~ proµortions of th T·~ious p~rts. !he oonse• 

qu~noe of thi s feature of the soorin& SJ st , , will be disou sed 1 ter. 

The follo 1. r da t:1 w:1s aoll~ctftd on wether l bs prtor to or 1 

i1t~ly aftAr sla hter . 

( ·.d ~:.lP'rt LIV~ ' .,,IJHT. 

Prior to sl1 ht~r thn l~mbs wP.r~ w .i hod to then irest t nth o 

pound. 

( b) 

l'h~ hff d was s v~r0 d ~t th 0 ant~rlor tl s joint and it •~ ht not d 

to th~ nqar st tAnt of a pound. 

Th'3 lP!t for c.1.r . non bor..~ ... , s uoll ~ct d frorn e ch o ro e. h ne 

was scrap"d to rA ~V-'I ~l fl sh .nJ i tn ur...,P.n "P-1. ht record d 1 edt ly 

to th~ nqarost t4'nt ,. of rra.m. ,!l.Ch bonr, YUS 1 b 11 d 

th 1 er,g th ,, sur _ ,mt w;1s r"cordod. 

( d) IO X C 

Th.8 w 1 1 h t or th , c rcase- t with lcLJ.n')ys r :noved J w 

a.ft~r sl~ught r to thn n~ est O•l lb. 

(n) C~RCAS~ ~R ' DING. 

d ubsequ n tl7 

t en 1 tel7 

·,11 thin a f,, hours :l.f ter slau5ht,:ar, • ach ua.roase w s rr d d nd eT 
,_ 

Ad for tb" points quntad b~lo • \ ran1n of fiv points •~s uaed. 0 ln io-

..1t1ri m=1ximum qu;1.l i ty. 

fl) tUndgu~rt""r· 

' ) 
r.;onform .\ t1ori. 
_________ .......... 

n Psttr:i .it"' or thri l 0 r. .,.th of l ~. fullness of crutch d tho t 

in th~ hindqu~rtar. 



( b) inish. 

An ~sttm1te of th~ fat covPr ov~r th" 183. Tho ideal ta o 1'en cov• 

~r1n,J of f t suff1u1~ntly de~p to pr"VAnt thfl uolour of thn :U ole !ro 

showi n thro h. 

( i1 ) 

(111- J 

Loin. -
( .1) ~onforma ti.on. 

, idth .:mu fl tn,,ss or loir.. 

(bi i iniah. 

H~fP,rrin5 t-J thn d~VAlopm"'nt of f . ..1t uov~r over the loin . 

J!'oregu~rtor. 

(~} ~~rm~t1on. 

Jrmor!ll uonfor'n.t tio r. of thr., !"Or .-qu_trtf"\r with p ... rt1cul~r l'&f renoe 

to width :J.nd squ,;ir"n~ss of shouldi=ir. 

( b . l!'in!sh. 

A.g~in rf!Jf rrtr15 to thP r..,.t L!OVcrtn.;; of t h~ Porequurtar r 0 1.on . 

(1v) \;Olour. 

( 1) UusclP-. 

'.rht'l col:1ur of th,:, mu.scln shoula b~ a bri.;ht pi12k aml this was awarde 

th~ mJ.ximum 1,oints \VhilP rnuuuti ~n s wi:,rr- ;1J.dq f\n• d11r;cn.,ss whioh 1o con-

(bi~-

of qu 111 ty. 

(v) Jrade .• 

s desorib~d by Jteph~ns ~nd B~r:icoat (1936,. geo~use thew 1 ht r 

was 11mit~d to 28-~6 pounds, only thr~P. ~rad .s ware used. 1.e . Pri 

Crossbred. Prim9 Urossbr~d and ~econd quality. 

'vi J Remarks. 

1.;own 

Any outst· nd1llc; f~9. turA of th A c 1:H'Cci.Sf' was noted under thls he di.ng 

~ • . • ~xtrflltme .Y"illown~s~1 of fat, an1... d isP,a~1ed condition. ~nd general suit­

ability of la.-nb for trade purposes. 
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After h4v ing b en h\ll\:~ overni,5h t on d. 3wnbl of standard width 1n 

i ng oh· ber, tba o case 

various measur m~nts d • 

s wei~hAd to det~rmin~ oold oaro s h t. 

cool -

4 

1~e me sor ,ments i nclud d i n the study of caroas qu 1ty h ve n 

i n aouord c 1th thP. teohniqu d s cr'bqd by ?alsson (1939t d re 1 n 

i n d t 11 below. 

l - Le& L ngtb. 

~ - 1d t h of igo ts . 
. ,. 

,. . . . .. xi um , idth of Ribs • 

. , . - .ximum 1.d ·1 of ror~uart r in l i n , with thc:t ... hould rs • 

.1 . Th . - r:. i nimum i d t 1 b-,h1.nd th . SO.lpnla . 

Th. - ,u p th o f t'hor • 

.. • • - , id th of neck. 

rhe m x1mum dqpth of th oh s t b h i nd h houl r • 

T. - Leng t h of ti bi ~ and t rsus fro : th tub6r ol on t he pro 1 nd ot 

tho tibi.1 to th , an tP-rior "dg of th d1.st nd of t h • 

It. - L llf3th of th . r d 1 us- ulna from thn olqoranon proo 85 to h t 101 

prooe s . 

K - L n0 th of .aody from th J t 11 h · d t n th . b s~ of th n .. 
L . - Le·ng t h o body from th symphysi s p ubi s to the 1:1!1 t rior o t t h 

m1 ddl of the first r ib . 

B - LeI1Bth fro·n th'-' sy physi s pt: bi s to ,th , poster i or dg of t h l t 

, 
rib , ~t the junction wi th th ~ ve rt P, bra. 

- L ng t h of le& from the symphysis pub i s t o t h 

di stal nd of the t arsal . 

n t9r1or e of h 

o roas w~s div1 d .d int~ two por t ions by enttin v rtic 17 

th~ough th . union o f th l st tnur~cic • ith th~ f rst 1 l 

t hA l<:nif to fol l o 3.lo n=_. th~ post ,rior bord r of thA l t r i on h 

si d a. 

rh , followiCl.5 m,~sur , nts wer than rAuorded fro th ;J.O\ ri r 

of th s ct1on . 

usolP- 11 t h. ximn dis ::irlO cro o-

0 
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tion aurf ce of th~ lon~;iss1.mus dors1 from ,:,nd next th spin 

outw rds along th~ rib. 

proo • 

B - JJ~pth of ••~ ni.usol ., th':'9 grP-atest dist oe t ri ht l to A on 

th s:.1. surfao • 

~ - •rt1ioicness of bac;;c-f :J.t over tho d"'n 1,est p:!r t of t he " e u ol • 

D th'\.ckn s ... of f t over the sp1nous prooess. 

X - Maximum thickness of musole l ,yer C mtx~d with f .J. t. plu rib ut not 

1nol u tn..;> subcutan~ous f · t, on th~ l">•~r h,J.f of th rib. 

Y - 1'b1ckness of su buu t.:,..n ous f t 1 yrrr over x.. 
\ 

J rhiok st layq~ of fJt ov r th~ rib at tho point lllustr t d. 

·.the bo'Te d ta include th,ii meaaurA:nfitn ts n&o ss ry for t brt 

Blook rest CK ·. ekan 19391 with the exo ption of ye -=,st1 ti.on 

. r~n..:;n ot ten points for ~t Oov~r of Legs ~na for Width 

Loin. which w ,t'e lso m~d on th~ oarc -J.s" :at the s • 

mAnts. ·J:h4' soor~ o!lrd us ,d in .aslook rosting 1 s 7 1 ven tn p ndix I. 

r • 
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the rading syst~m as desorib~d pr~viously introduo s 

whioh 1s pur ly qual1tatiV8, 1n that th~ oh r ctnrs e o 

gr ded by a r oognis blA diffpr~nc~ in o t gory. but ar not 

cl as1t'1 ation 

ble ot' b 1 

so t bl of 

asurom~nt by n~ric~l seal~. this n oassit tes so in'feat1 

th thods of st~tistic!.11. tr~1t.~nt nd int~rpr tation av 11 bl 

1on 1n o 

or non-

numerioal. dat • 

.;;)1m11 r ric.:ln rk on the 7 rading of fle8oe and c o e ch 

1st1os in shoe,p h..ts b P.n bus d on a soor1n.J systqm, which 
g8neral us~ in oat of th 1r b f cattle, sh p and swin 

?his syst _m br a.'<s up class int rvals of l, 2, 'l, 4 ~d 5 points into t 

by thP. use or plus or minus si 0 n - q.g . 1-« 11 iving in all a r e 

of 15 units (Ha.a~l and Terrill (1946) intors and Green (1 44) d He\z r, 

il1ok8rson and Zeller (1944). Hazel !ind Terrill (191.~) . ) ,or st ti t1oal 

purposes, these r des ari:o ssigned uddi tivA YalUAs of •67, l , 1 . 33. e t .a , 

and the dlta tre t~d st ttstioally aooorci11.1.~ to the u oal t ds for ord1n-

ary metrlo l dat . aim1l~r .~thod h...a.s be~n us d by Dunlop (1942) for th 

st tistioal. treat:n nt of count and nneoe quality rade • 

'?he abov systqm on b~ oriticis~u. in th~~ry t le st. th t th in r -

val s bet q•n th,,. d1 ff,,.rer.t r des :?13.Y not n"'o ss rlly be equal . u: ort is 

gtvP.n to this cont ntton by thn w~ll ~nown chn~r- 'l-,b r l :w, which pr SS~8 

the fundamPntal. b· sis of th~ Astim.1t1.on of wool uha.raoters by y ia 

l!l. stat""S "in ordor tl ...a.t thn in t.ensi ty of a s,., nsation m!:.l7 in.or in rith-

met1.c.l.l pro~r .,ssion. th" nti!nulus rau;;t incrPaSP, in 5 t,ometrioal. pro r s 1on. " 

BarltAr (1931) shows tbat any !l tt~mpt to form ~ clr d tion of ol qu ities 

by ye will r sult in~ so~l in, hicr. suooassiv~ gr· des will inor 1n 

eomf:ttr1.cal pro.,.r soion. This s ·1•:1A .lr:~u.,'?lont would prob bly pply to the 

estim tion of carcase conform1:1.tlon of the animal. ~ thou 7 h oDon d 

Robflll ... t t,on ( s r ported by » rker. 1931) sh'> that the eohn r- eber l • 

appli d only to th~ visu s~nso .md not nooess rily to th t otile ans. 

which is used to a gr8~trr ext~nt in th~ VilU t1on of ores qu 1ty. 

In ~eneral. , however. when th~ soorin· syst~m on b r~fin d no h to ive 

a rang~ of 15- 20 grades 1 t ould ppe ..\I" that the al.lo ting of 

to those ~r des is aocur t · eno~h for O'l'"dinAry purpos s. 

units qu nee 

onsequ n tl,1 1 n 
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the oase of Fleeoe ·.s A ~Vhole ~uali ty Qrading. Count. d 

this thod h s been utilised anu thA data tra t d st tistlo 17. u 

le, 

h 

thod of oorr~lation nd nalfS'3S of v rianoe. ordin ry 

In numb r of oth r gr di s. howAv~r . t h ~ oouraoy obt ind C 

s&otion) did not warrant the inor~as~ of th numb~r of r des by u ot th 

plus nd minus device. l'he use of only s v n. and so ti f r rd a 

( as in Handln • .Lustro. Colour. HP.ad. Uind ; uarters tc .) and us1n n rio 

valu~s l to '1. for those ~r.:1d~a. would 1ntroduco possible in oovaoy. o~ -

oTqr. s Sn d oor (1940) points out. for prnotsq rk r -. of 20 d pr t-
erably roore olasses r , rnquirnd. As oons 0 quence or this diffi ult7. 

study w s m~d~ of m~thods of uttl1sin this typ of d t . 

a. . SUR~.:; OP SSOCI l\ Tror 

As a me sur of corr lation in quantitdtivoly non-m sur le hr ct rs. 

?earson (1904 ) • sh011Vqd th.1.t th oorrel..1 t1o . b twe1Dn two Tri t s. could be 

express8d s C -= J, g?_,._ cp2. + cpl. ' being th'-'! an squar" oon tin,-_;enoy or ~z. 

N. 

Th ta e surq w .:.1.s d nr1 vad on thn '.i. ssnmp t. ion th t th al s s in on-

t inganoy tabl were group"d n ';\rrowly to conform to corr l t1on ur-

face. In thA id~al oaae. wh r~ the itoms are an ordor d seri a. th dis­

tributions normal, und tho r~gr@ssio~ r-ct1 11~ear,£ then b com s id ntic 

with r . as the number of 6roups ts inur~ased • .l'h~s~ asumpttone how Tr, 

are usually f · r from fulf1.l:.n,, n t. In 1913. r>ea.rson introduced corr ction 
;J..2 

for ~ in oas s 1nvolv1n6 broad o~tA~orios. Th m jor d f ct in this 

st tistto is th t the m~iimum v~luP. of the continJenoy co ff1cien 1 11 -

Thus . 11 tho1.16h the d t be diatrib-

utAd 10?18 a di~onal in a cont1n5 ,mcy t •1bl~. having the s e n b r of o t -

ngortns. for ~aoh sPt of qualit.1t1vo ohiraot~rs. th~ mill 

not b'l 1.nd1 ca t~d. 

oon 1n ncy 

In lll'l tt pt to rqmddy t his bi~s. rchuproff (1925. s ~t d 9'
2

ole 

and Kf?nd!ll.l J propos~d :1. co ,tfic1 "n t T , ic.:h h~ defines s I = .jcs_, )C.t-i) 

as m~ sur~ of assoo1~t1on in u.n s x t tablo . .v.,n tho 

m~ be perfqctly distributed for m~iimum assooi~tion, :r2 

tts m~ximum valu~ when s ts equal tot. 

h th tr qu ncies 

could only att in 

In 1942, ~ung (1942) roturn ~d to th probl m of th me r t of 
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ssoci tton 1 n oon t1 n5 enoy tabl s •. ind to the solution of nontc c:orrel• 

attons . tHotoll1 n~. 1936) and th~ir propArti s usin~ scor1D& 11ate 

voe t~d by 8ish r 11940). He sho s th~t thP. sum of sqU!il" a of the onic-

al. cort"rtl!.it1ons {of whic:h ( t - l j exist for .in s x t ol!'.l s1f1c t1on 1 la equ 
~,_I x2, / to I!. ?-'h~n p"rfect .associ~tion ;<lats , equals (t -1) where ~ ~ •• 

Ht3nce ~2./N( t - l J raprPSPn ts thA :Ml squ~rA of the c ontcu corr l tiona • 

. :1 ffljl!asurq whioh o .1n only l io w1. thin th 0 11..mi ts of O r.llld 1. 

sugg~stP.d as a mnasurq of ssoci ~tion ~nJ varies be\ween 0 

Ith s b en 

d 1. oorr pond-

ing to thA limits for min tmum and m:.u1r.ium oort"el tion. uns so deY'llops 

a tAst of si~nific:1no !or ~73N for s1mples wh"-'re -X-2- dtstr1-ut1on oan e 
validly used in a oonti.Ddenoy table. 

:~ t on A st~g • it w ~ thon:~h t th t this measur~ of ssoo1 ,tion would be 

useful in the oalculatior. of th~ broadly 5 r iupP.d d t 1n th18 xp rt n t. 

lor presPnt pur_poses. howav~r , thn tP.st of s15nlf1o nee for ~
1
/3 limited 

the oontingancy t blo to ;!111 s x 4 olassifi o tion, where!1S ost of tb cl as-

ific • tions lnulud'!d in the d~ta oont~in s .x 5 or morA groups. Beno 

. an ~0x1 m~te t"'St of s1,:;n ific no~ f us1 n; !Lmng ' fl m~thod I 
'#'1. /4!. 

s 

1"h,, AX!lOt distribution of J]N (t - 1, 1•; not known but 

,v2.. 
di str1 button of 1 t 0 ,1n bq ob~.\ln ,d from thA /1/ di stri bu ti.on. 

rlc d out for 

pproxi t 

coora 1 n_; to MAun..; t 194 2,, if cpi. d,iino t~s 
A,..l. 

/r, ( t - l ) • the le n t 

of fraqu~ncy funotior ( f J of 't' is ~iven by 

} 

~r\. 

elf I ~ t N(~-•) ,_ ( cf J½"-1 ~-[- N(~-:~ <p'-J cL cp ,_ 
W~ ere. n -=- ~ - 1)tt - I) I 6: h) 

~inoe 121. is not 5 ro tP.r than unity. this is not :ill xaot expression for 

th8 distri ut1.on. :the tail ar11ta b11ttwr.en cp2.. == ( Q.hd oo ta at t to b 

( Nt I }½n r~H ~: 4-[-Nt•) ( 1+1)}1+-a-)"I"-1 clr 

:toh i(ii)~ o~;;;r;;~~f~~n= t~~~j~e1:;)~ -:;.z 4 9T be re uoe4 

~ -Uf [:':1.N] [, + .1NC I + '.,_ :t.N G + t .:i_N ~ + -/;: .J.N(l + t 1NQ +t .1.N Q + ; .2N] · .. J 

hlch o.m lA conv•ni•ctly WM. tt<>n for o tlcnl,1tlon · s } 

0 
-1N \ 

1 
+- ::i.N +- l::u,f +- (;;i.N)l +- {:i.N) 4 

+- (;l.N).° +- ~N)t.. .... ~l\lf 
---v 1 1.. 3 ~ 4-! s-, '°~ ,., 
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or th . tirst? t rms of u roisson f. istrioution 1th moan 211 

~or J. s plA sizt, of lo nd 12. thP tail ~ro~s bsyond <{>' : l 

ro r sp ottv ly 7•79 x 10 - 4 and 4.75 x 10 - 5 . 

pr1toision is negligible. 

In ~eneral. 1n th~ o se or Ct - l): 4. the t 11 

f • (2N) 8 v:rp. [-1N q/·] <p 1 

b 0 ,10nd t'1~ point 'f2..: ~ 15 

( :LN) f rt q) s~ ~ [- .:i.N( ff+ 'N] ( ~ .. 11)--, d <f 

II noe th lo of 

tt und r th cur• 

whioh on int 3r tion yields 
r

1 
:i..N"' [ :LN}..[ .lNA I, t- .2N).J ] ..e-.:rt :ZN>.. J [i +- 2N >-0 + .2.t [ 1 + 2~ >- LI -f- .,_- I + -:r I -/-~ L'. ..., . . . 

This 1 s a funot1on of 2N A and as suoh thA aqu tion NA s con t r pr s-

.,J... 2. ~ ' ents a hyperbola whioh iv~s a u~ntour of equ!:ll si nifio o for ~ .pr r.. 

in a sample of size N. 

"the value of 2f, A h s been eval.uat d for various l vel of s n1f1 oe 

1. e. O•l, 0•05 nd 0•01 , by equ~tinJ th~ bove equ1tlon to th s v us for 

tlH! prOb:.lbil1ty of ¢2.. XO fltding ~ . Owing to the 11 it t1on of o • 

oul~tton facilitins . only approxim t Yalu~s for th solution h ve b n 

obt 1. ned. 

-
Prob!!bil 1 ty of Value of 2N 

~.xor, ding -
O•l 11 • '15 

0•05 13•16 

O•Ol 16•00 

-
2. 

Using ~ /N( t - l) a numbor of gx ·nplqs ere work d out in ord r to 

tnvestiJ1tA th~ uo~fuln~ss of t~ls measur~. One ei ple ts iven low. 
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aandle Lustre. 

u • ' V X fotal. 
·---

a 7 1 0 0 0 8 

u 2 7 ' 0 0 13 

• l 1:, 27 4 0 47 

\ l ,, 30 14 2 54 

V 0 0 13 1'1 2 35 

Total 11 30 74 35 4 157 

-

1"2. value of 132•03. 
2. 

'l'his )'iflld d a and value of --J;7 I of •2102 

with 16 degr ~sot fr~qdom hi~h is greater th 16• or •050 6 

15'1:x2 

which ind to t-,s ~;1,_;n 1.fio nee hirlh~r thM thP lfo leTel. 

s emph s1 eed by J. aung ( 194 2) however , this r.u,tr.od can only us d wh n 

the tost ot si n1f1u$11C8 for µ~on be apol1Pd validly. In th aboTe 

~xarnple a nu.~bgr of th~ a p ~t~d fr qu~not~s r oonsid8r bl¥ blow 5 

h"nu~ th" N1. t , st is somewh t lmp..s.1r111il in ocur oy and no\ ner 17 

applic bl~. Moreov0 r. from ciloul tiou of oth~r ~xarnpl~s cont r l dif-
2-

floul ty 1 s found in in tP.r ?'Att n3 di,finl tAly the val u-, of th ~ Z ( t - l) 

measur0 in rrl~tion to th~ !l'OOunt of assooit1tion shown by th r hie 

prPs,nt~t1on ~f th~ data. 

oorr~lattons bet . ~ n da 

'l'his f(J,ctor br-ct1.rn" pirticol .... rl7 v1dfl t wh n 

An l n ry 

pl"t'>of. b~s .don Ho~b~ns (193.') dn~onstration of th~ d m-off prt r du t 
'l. 

•nomqnt oo ... r latton, sho nd th~t ~ /N(t - 1) 3iVPS a simU. r valu. but 

this proof tnvol vttd th~ ..1.ssump ti n!'.l.., th.:i t. fi r.stly, only onP. _;; n su tit-

ut ion aff~ot d th0 ch r ot _r, .:md. s uonaly. th~ qnviront n ho n-

eous. No m4'thod could be round to rf!moV" th~s" r~s rtction • la 

rnqthod as therP.for• :ibandon~d. 

Thn method finally decided upna for th~ aorrql tion o the rd d d t 

is 1ndit: tP.d by ?~arson (1913) and :_;iv:1n by r t rs and V Voorhis (1940), 
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In this oasft the assumptions are th~t th~ v riates can e pl usibl7 tho ht 

ot as b tng qu!llltit1tivn 1.n n tur , but in h1oh there 1a 1nsuft1 1 ,nt 

r ason to b 11~vq thq tnt .rv ls rn of uniform l ~nath. furth r a p-

tton is th ~ th distributlors are normal. The dat, I b 11 T • is in 

lino 1. th thPSf? postULit~s. 

It tho di st!.lnc., from the . r,an o! a o tesory to the e o of the ole 

distrtbut1on b d signited ~s x. the h~1 6 ht of the boundin& ordln t t 

th~ l~ft of thft seutor by a1 . and th~ ordinate t the right be s 2 then 
x.. = 1(, - 1'2.. 

A,-.~ 
Tho valu~s of th~ ordin~t~s o~n bq raad from at ble of the o 

Prob b111ty Tnt~gr:1.l ort~nt d in t~r.ns of the proportion ot the 

total obsen tions in onA row or oolumn of the ol~ss1f1o tion. In thl• 

wq ean deviations a.rn ca.laula.ted for all. the ro a and column • e 

corrql tion can bP- uomput din th~ same ner s th ordin 7 produot 

moment value. 
,,,,, -=- L~ 

Na-~crt 
oorr~c\1on for Broad \Jat~ori "s is also requir9d. and is o rri out 

as sho n by P-.ters ¾nd Van Voorhis (1940). Usin this ethod on the 

v~lu~ of r • •696. An ex mpl sho tng th 

qthod of calculation te given 1n App~ndix II. 

?bq wr1tAr fully r~~lis s th~t this method h~s di dvant es and 1 

ilowevi,r. as seen by tho oorr l tions 

giv~n. in lator s~otions. c:Uld co~p~ris~n or thesn with tho r hs it p e a 

th::At it ives s tisf~ctory results when ""llowcmoe is c1de for the error 

involv~d in th~ estim1tlor.s of thA ch~r~cters concerned. 

b. 

?1h1lo inv-,st1 $ -'tin--> th" stat 1. st1 o;l.l teohniquas for evalu tion ot 

qua.lit t1v d ta. th possibility of thq uue of ~isortminant Analysis 

in obt~ining ppropriat,., soorPs was consi d Ar~d in rel tton to analysing 

differences betw~en ~ire groups of ~raded data. lisher (1938 ( ) 1941) 

shows how a set of scorAs m9¥ be assignP.d tn non-numeric observ tiona 

in order that the val u~s sh~l be dd 1 ti ve. rhe general principle und r-

lying the m~thod 1s the f ct th tit is possible to dete ine set of 
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oo~ffic19nts in suoh a way as to ma.x1m1s th~ ratio of the eWll ot qua.res 

of onn ohosen aomponffnt to th~ sum of SQU~r•s of othAr oo pon nts 1n an 

analysts or v~ri nc~. (Pish~r (1936. 193b (b) and 1940). 

An x3mplo of the ~pplio~tion of th ~iscriminant Analysis to ~ de 

TABLr.:: II i:111; :0 JR/u.HN.i - hos La.~bs, 1944, 

Jroup u • \ ' tal. 

l 11. 12 l 0 24. 

2 l 4 6 6 17. 

3 2 2 5 3 12. 

4 5 12 2 0 19. 

5 2 6 11 4 23. 

6 l 5 ., 6 19. 

'7 2 9 8 4 23. 

8 2 8 4 2 16. 

9 10 8 1 0 19. 

10 1 9 10 4 24. -
196. 

.usumln A arb1 tr.ar y v lu~ of O X • • y ..ind 1 for the r de • Poor , ID d 

good and v~ry good, thA sum of squar~s duP to VAriationn be\w n sire 

groups and totcil. sum of squarPS mrJ.Y be expressed as qu dr ,tu funotions of 

X ~d Y• 

• 

Thus Sum of squ~r~s (BntwP~n 31r~ Jroupsi , 
, , , , j_A ' 11 

:. A,l r +-.1A,2.~ +A 2 1..11. +-1A,?>x:- + ~ t +- 33 
. . . . ... . 0 

'lotal Sm of f;Qu rf-l!s 

-=- A,, x..2. + 2A ,1.~ -r A:1.1. i1.. +-1fl,.3x... + .J..Al:.3 t + A33. 

In order to finu v..uues for x and y. tt is neoess~ry to mu1 1 • 

th~ r.1 tio of the 1'1. rst of these expr-,ssioP to tho s~cond , <;all ins e the 

r t1o of nquation l to oqu!l tion 2 ; thf:J maximum, st tion r,y or m1.n-

imum value of 0 1.s ,;i v~n by th~ l.i.l'gest, 1ntortned1a.t • or th lest 

root of tht, 3rd ord~r ootP-rmindntal. equation. 
A

1

13 - 8 P\,3 ( -eA,, /:\ '12. -9 Au .... A,, f 
,. 

I I A 
1

2.3 - 0 A. 2..-~ A I 1. -Gt\,'l.. A.2..2. -G Al.~ J .... 0 
I A~ 3 - G A~3 I -0~,! A 2.3 - e A.2.~ A,3 I 
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To obtain th SOOrP V.tl.Uf?S for x and 7. the oaloul ted v u for 9 1 

substituted 1n th follow1 n0 p~ir of simultaneous equations 

( ' 11 - BA11' x + ( '12 - 9 ·1217 + ( 113 - 8 13) • o. 

(A'12 - f A12> X +- ( 
1 22 - i A22> 7 + ( 1 23 - @Ag3) • O. 

'lh follow1n 1llustr ti.o n is given of the r1thmAt1oal h ndl i of th 

data 

• ALYSIS. ____ ...__ _______ __ 
Jroup 11 

l 

2 

3 

• 
5 

6 

"I 

8 

9 

10 

24 l2x+ :, 

l 'I 4x"'1iy ,.._ 6 

12 2,.,tr-57 .. 3 

19 12 2y 

2a 6 117+ 4 

19 5xf"- 77 +- G 

23 9.x+- 67 .... 4 

16 Bx ~ , y +-- 2 

19 -Xt- y 

24 9x+- lo '1 -----

., 
3Xa 

144x2 + y 2 +- 24xy 

16x2 + 3672 + 36 + 4Bx.-, + 48:x + Vay 

4x2 t' 25y2 +- 8 ,._ 20:q + 1~ +- 307 

144x2 + 472 +- 48:xy 

36x2+ 121:,2 + 16 +- 132.X.., ~ 48x + 887 

25x2 + 4 9y2 + 36 + ? oxr -t-- 60x + 847 

6lx2 + f>4.y2 + 16 ~ 144.x.y + 72x + 647 

64x2 -r 16,-2 or 4 .,,,.. 64xy --,.. 32:x t- 167 

64x2 ~ 7 2 + l6q 

ulx2~ 1 J0:,2 +- 16 • 160:.<y -t-- '12:x + 607 

total .3U' of .:iqu rns .'JX2 = 75x2 -t- 55y2 + 29 

C • (SX )2 : 5625x2 :t: .3925;r2 + _841 +- 8250xzt 4~50X t: 3l90y 
n 196 

ev 2 ,,. . 29 

0 : 28•69896--t- 15•43368:,2 -t- 4•29082 + 42•09184x.r2+ 22•193 . 16•27551 

-----------·----------·------------------



2 
L X 

0 

n 

1 G. 0'0Cx 2 + I) 11•7-.,2 . u" u .... + 1. 00000 

2 • Sl~118x2 • 11 lt;s-/ t • • t • 2 . 11765 + 2. 235,3:z;y + • 23.:,3x + 4. 

'7. C :., . ,; 

, . •..; d33Y2 C. • 7':}.;00 1. 66667,cy + 1 • 0 + o . . 33333x + 1 

4 7. r:>7895x2 ') 2. 52632 • .. 1 •.J3Y" • t 

5 ::r 
" 

r ' >( f I ' 7;/2 ·, . %5' 2:x' t ., e 4 JV\) . (J9¼5 ... 5. 73913 Y + 2. 0869 • 3. 0 

G ·-
I) 

. . I_;/ '.)':,;y"- -1 . 891.74 3 . (,8421xy + 3. 157 9X + 4. 421 1 • 31 :.> 79.xc. .. ~ + 

7 a :;. !;,.1 74x2 ' 
. ') 

. 6956!> G. 260 7x:a + ~ • i \., ,1y<- ... 

8 = .. • ,00vox2 + • \J (;,r2 
' • J I 1 •1 + • • :,01...0 1 . 

9 Z'll 
.... -, r-71 ")-.,..) 
~I • . 'J 4.-'.J...._ •· ,.,,- j ') • v:,, ... J y•- " . 84211,ty 

0 C 3 . J7500x~: ~ .• 1,--: 'G7y, . 6LG67 7. 50 OOxy + 3. 3. 3;,.5 3 

-- -- . -
~1 . "J9963x2 ... o • . '..., J 1y2 • 1. 01036 +36. 042 • 17. 198 1x 

,.,., 
• 

:is .. t 9v" 2 IS' ·4?.lbf ·> 
li . 29082 .. ,~. 09184.xy +22. 193 +16 • + f I 4 ;J~~• • X ,,I .. ~ : 

:-; . 3 065.x 
') Lt . ,.,G l ..23:,r2 2 . T/99.+ 6. 01 9 rs - 4. 99507x .... t - + :,. 

- ·--------------
'J?hio >l·occ ns o:f colcul1 t .. 1 L. ,,,1c to ~LC follo 1 inn 1 e 1 u t1o 

3. 30063 - 4G. 3' 1 9, - 3. 0 ,. ~ •· ~1 . ,·:~9?9, - 2. 49754 + 11 . 0969 9 

- .::; . 0~•450 + 21 . oi. :.-s e, ti . L61.23 - 39 . s-Gc 3'-G, 2 . 9143 • s . 1311sB -
- ·~. 49751+ + 11. 0.,G~/. 6, ;_ . 91 l4J t I Je 1377r_JJ, 2. 77954 - 4 . 7 91 • 

~'lo lc.P.t honu t; idc oi' t.,.c C\~uut.l on .,on v luatcd (by con en ti - 1 n 

191•~) f'or 5 cl.occn levels of 6 :nc.l tc~c · .• ct, .a 0£ a vi cd C p 11 

t o c lcul:-i te the rc ... u.:..2 cd ,.l".Y i ri um root or t he above c notion e c~ib a. 

by F1BhCl" ~ l'.;i 1 ) . 

·;~-·III . ; , r;en Vr.lu D 01· tl!e i>c te11r.11nant 

1 c.t . ivlded ,J J..l . 2na . >lvidod Jirf . 

0 1..: u r . - -, 6 
.fo ~ 

2 G3. 7~e,,,. 73 + 391~ . ?i iZ1 G35 

4 -22~ .• 7 ,ll.111+ -1 :.>G7. 2 lµt35 - 1 S. ,3 . 940 

6 - 2c,1 , 1 ,.0,. 
• •• l_, .;) • v p :J48. J 3363 - -1 , !)J 3. 323 - 2 ,582. 35 

0 369. 3.326 - ·'1 , 71 ,:) • .)7,'~ 5 - :;2 , 002. 611 - ~ 2 . 14 , 
. 32632 - . 0 10 
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CL c or any ex1)] c.'cion or tl '- third dcr: c, th rd d vi c 

enc oho 1 b conntnnt, the occurccy of celcul t ton 1 cl eck.ed y cv lu tin~ 

an ext act r. 1nent. · .. ~~e c: lcul , tine ucl .ino uoed only llo 

oir;l.t c. l31tc , no Le ~- :r,11 diocre_mncy 1n the !'1nal column to 

r; to 

le. 

Tl.. vrluc oo <1et r..1ir1c'"1 I'•>r G- ,.._Jr'L ncntc. the f'r,Jct1on of ti tot l of 

n ·uc r--cn . ttr1but"blc to u· f'fe1-enceo between s · res 1 n 10 fr ct1on i 

1 xil.!i cou. he sco1-eo coJ.·reopornHnf; to the value of fJ 

tl . !'oll 11ng s1r,ml t n o r; C L u ti ons. 

1hich eivco x 

IC OC 

- 11 . 9 ..;i'_j7 X 

3 . LJ427llit 

= . 3791 

+ _). u4'7/Jy + 1. 12339 

- u. 049 .6y + s. 56678 

o. 
IC • 

Poor = o. = . 3u. GorJd a . 87. 

1~1 tl c order that 

Vi :; Oo 

· h oc v•1luen lie b t\,t,;uH ..; hnd oulcl 

AC }.isl ,r {t941; 1.1.l~lwuis~s , the value fo1~ 9 tl 

~n 1 t l,rc unique, urn.t J,ot o col1:=;c,.luencc o the thod of' 

: ... c d if'1'er nee:. be. tr (~en ~11-c LrOU_JS • aoy be t sted by ti 

v, r•:'..n cc us int; tho vcluc f' ' 9 d l ·cc tl~• '.'11 t!. ut the nece 1 ty oi' 

db 001 

1. 

oct • 
a ob in 

n .. tlon. 

n l 

c lcul t1n 

uoinc -:.: .i.c scorcn . /\'lo ic :recr ~: !'rcndx1 ·A -e orlded to the 9 for bet n 

er ;r., and ;~ 1G nubtruct,·:d frcx. the remain· uc de ·rec or r 

s~1rcc o= Voriotion ct . f' . 

ire 

' 1nclor 

'i'otol 

F Vi lue 

Orou: s 

a . o~~6l4 
. 0036b1 

11 

184 

195 

::: 

L. iG -; l • 
, • ,/ D 0 

<"'um o1' ~>ljUO 0 

. 3263 

. G737 

·j . 0000 

e . 103 Ii1ghl 8 

I t is 1)0 Si l. •· u en to in ·er i'r001 tl .. iG nn lyoio tl t l 

d • 

• 3 61 

1 C t . 

di!" l!C 
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ooour between the sire roupa in He d grading. 

teat of slgnifioanoe can be d-,velop d to soert in whether t d t 

differ s1gn1f1c ntly from 8Ipeotatlon bas~d on y oth r iv n ~~t of 

scores. lor this purpos8 a lin~~r s8rios of scorns for th r di s w 

dopted - Poor a o, edium a 1. ~od c 2. and Very Good • 3. (d a -

natqd as the Y syst,:m of soores in oontr.:4d1stinot1on to th B7 t of 

{x) d termined by the discriminant funotion analysts . ) 

By ult1plying the tA sin th8 aeter inantal equ tton bove for -

tw en sir-. 41fferences taD.d total by l, 2 and 3 and ddin&. th follow1 

table is obtain d. 

Be tween :.:i 1 re Jroups l.'otal.. 

- 10•241 - 29•082 

15•432 33•6'13 

ll• 664 46• '155 

(Th se valu~s r~ obtain~d thus: 

( 3•30060 X 1) ( -3•02450 X 2) : -10•2 1) 

A simil~r tablA may be drawn out using the original scor syst (X) 

?ABL,i: VI. :U "X'' 

B tw en Jtre Jroups 
I 

?otal. I 

I 
I 

- 3•575 11•812 

5•991 18•28'1 

4.·363 13·413 

By multiplying the thre8 rows 1n T~bl V by l, 2 d 3 . d ding. 

r 

analysts of var1!:Uloe for Y ts obt3in~d. ~1m11 rly by ult1pl71?J8 th th.re 

rows by th X system of soorP.s the cov rtanoe of ~d "f is found. 

analysis of variance of X is derivP.d from table VI b7 ulttplyins the thre 

rows by the soor s 0•38, 0•87 and 1. l'hese analyses r iv n int 

... 
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following table. 

, VII. ANALYSIS OF CQY_R.!.J!Q , -6:'0R .iRBI· R RY SCOR • 

Souroe ot Vari tion sy2 S.X.Y 

Between Sire Groups 55•615 21•198 

Within Sire Groups 122•914 43•801 

'rotal l 'IB• 529 64 • 999 

2 

•103 

17•201 

25•Z 

Y oan no be elimina.t"d from the nal.yais by the usual o• r1 ce ho 

(sx2 - ISXT )2 } 

~r2 I 
'?.uu.~ VIII. 

Souroe of Vari tton 

etwe n Sire ~roups 

ithin Sire Groups 

and the follo 1~ an lysis of Tari anoe r sul t • 

. A.LfSIS OF 

d.f. 

10 

164 

194 

CF. • 

·u.rn of Squares 

0•04'1 

1•592 

1·639 

quare. 

0•00 'I 

0•0086 

One degr~e of fre~dom is eliminat~d for the rlimln tion of T. • 

analysis of v riance is non-si nifioant und is thus not suff1oi nt to • 

that th line~ s rles of scorns is inadequ te for analyst the d t . It 

must b emph sis~d that this test requtr~s roor extensiYe d t t b b en 

analysPd in this case, and th~rP.for~. fintl oonolusions on wbetb r lin ar 

syst , rn of soort"s 1 a d~quat~ must b w1. thh ld till more d ta °il' v 11 1 • 

B7 introducing a second souroe of vari tion into th above 7 18 

(e •• it 1.s poss1.bl,. to introduoq the V!..Lri~tto n du to differ nt 7 

tnaluding th he~d grading olassification for a oeoond ye r' orop ot l 

'by tl!• .so. ,.., sir s) it would ppear ,ossi ble to reduoe to a -1n1 th 

v rl~tlons due to ~nvlronment.tl conditions nd var1 tion in the st d a 

of gr din,_;. In r gar to f ctors of 5enetio sl~n1floanoe. ditf r ca 

• 

betwenn 7Aar~ should b sn 11. bec~usP thq s.m~ r~s nd w 

in both yfH:t.ra. In thA cas~ of non-5 43untiu f , otors. of ioh 

on will be the v riation i n thn st'1.l'ld~ra~ of ~r~d1ng. tt is to 

ve en u d 

im rt t 

xp ct 

that the differeno s b twe n y rs will be l~rg~, b o of differ no a in 

th enTironm ntal oonditions. ~nd v riation in th8 st nd rds of r ing. 
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Consequently. 3 systA :1 of soor"s whioh minimises the \' 1 tion 'twe n ye a 

will emph~sise the contrasts f gP.netia imf)Ort noe t the exp na of those 

which h~ppen to be roost aff~ot9d by vari1tions in standards of r 1 and 

enT1ron ental oondt tions. 

working out this type of 

?hA th~or ti oal oalcul ttons re 

alyst s ( U un;;;. 1941 J and a trial 

for 

.. 
att&. pted. but dtd no~ yield any test of tho basis ot the aboTe • 
beo use or th smalln as of numb8rs av 1lablA• (It is hoped in th• ne 

future to reconsid r this probl mJ • 

. lthough the di~oriminant analysis h .. s not be n us d in tr tt th 

r~sul ts of thA expt,r1mrmt t this st~8. bri f d .1:w>nstr \ion ot its . -
1b111ttes h~s be~n giv~n. rh~ wrltnr ol~ims indulg no~ 1n this att r for 

s•v~al l"f'asons. 

1. Th.~ r~ot th~t this probl9m of th~ tro tnnnt of qu lit tiv d t 

s~rvod as a oh~ck to th~ utilis tion of a consider bl4 unt ot d 

for nu11ber of y ars. In New ~ea.land on~. there is, eapec1 l 

in re&ard tor s~aroh in ool, and ouro se quality a bi r tion 

of quw.it tivo dat of a simil~r natur~ to th~t discussed bove. 

Uornov r, th . problo~ pp~~rs; fro~ privato oo unto tions ( rle7 

1946) to be _again a limiting faotor in other aountries. In rio 

desp1t~ tho av:lil ·.1b1lity of adeqrute f .:t.o1.l1.tifls, it ppe ht no 

att mpt h1s been m~dA to treut ~uoh of thA1r dat (with th io pt1o 

m ntion d eai-11~~,. 

2 . The bove ex~ ple hAs. therofor~. be~n quoted lllr ely to how wh t b a 

be~n done tow~rds invostig1tin~ th is problem. 

3. It has al.so b 0 en placed :>n rooord to obt!i1n th ori ti cis of tr 1ned 

stat1st1o1 ans, .,1s to 1 ts oorrt'!c tnP.ss of appl ic:a tion \llltl ut111 t7. e 

main reason for not ustng th~ dlscri~in3llt ~nalysis w s th gr t 

a.'!lount of rk in C:iloul..1tion - an !ltnount of ork which notcona1d-

~rd just1ft~d at this junotur~. In addition. th~ hod ta in 

11m1 t .d 1 r1 its ppl 1c ~tior; by the s :ll.ln ss or nu b ra Y 11 le. o -

ver. wh ,n all thA dat :1 from the l tor ye .... rs of the eip 

hand. it is lntP.ndqd to rPvi11w th . ~thod !3ga.1n, in re 

pplio bil 1. t7. 

nt co ea to 

to tta 

.. 
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For testing sign1f1canoe between sirP. groups on qualitat1Te d t. ,ha 

~2. test for Independenoe is avcailable .J.nd h 1lS been used where possible. 

A f~ctor whioh tends to vitiate its use on m~ny o-0o~s1ons in this dat ia 

the an~lness of tho ~xpeoted frequenoi~s in m ny of the sab•ol as a. 

~videnoe coumulated within recent years ind1oat~s that the in ocuraa1es 

which ma._y be involved in the use of small e.x .... ooted nwnbera are not s serious 

as was ono~ thought. ~ryer ( as q t:oted by !.)nedeoor. 1940) found tbat in a 

larg~ number of t~sts in oas~s of sm~ll expect~d frequencies. the results 

found by usual m~thods g3v~ r~li~bl~ oonclusiona about si nif1a c. Hald n 
l. 

(1945) has dev-,lopP.d N t~ohn1quo for n x 2 tables when expect ttons ar-e 

small and "Ven less than unity, but this mf3thod is not applio ble o th ~pe 

o:f' tablP, in this data. 

After duo uonsid~r~tton of the v~rious m~thods, the rbitrary score eya-

t~m h~s been used in tho o~ses of Count. ~leeoe ,uality. and Body As hole 

3rading, as indio i tad below. 

Count. 

40 l 

40/44 2 

44 3 

4A,/6 4 

46 I> 

46/8 6 

48 7 

48/50 8 

50 9 

50/r,2 10 

52 11 

52/4 12 

54 

54/6 

56 

v+ 

V 

'+-\ 

·+ • u +, 

u 
c.+ 

C 

(\+-. 
• 

13 

14 

15 

12 

11 
10 
9 

8 
7 
6 

5 

4-

3 

2. 

l 

In g"nP.ral, 1.llow1n~ for the f :iot that the datg, is ot preliminary n tllff. 

and will be supplemented as ti.mf3 p1:.1.sses, 1 t is believed that th1a metbod ts 



39. 

suff1oiqntly aoourate. aspAoial.1 / so when the g neral error involT 

r-,pe3.tab111ty of nubj 0 otiv ., gr dings is tak9n into aooottDt. 

in b 
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s~·rros v. R~ULJ.S. 

Beoause the aspects of progeny testing in shetip. cons1d r d t thi s at e. 

flil into clearly del1nnated section~. it wis d aid d to pres~nt th in \b t 

anner. the results. therefore. ~e &iven in the from of sep rte p r t, 

each with ita own introduction and discussion, th~ final int r tton of th e 

p~rts b~1ng 1 ft to a d1souss1on ir s~ot1o~ vr. 

l'AR? I. R":;?~ATAlHLITY OF SUD.J~~ n v~ JRADL.JJ:.:i 0 

• I~D CJ\RCAS-:O ;u.u.r:q. 

It has been reoogr.i_SP,d sinoo th" time of JJ rw1n, th t th T ri tion 

si,nn b"twee"' diff~rant "J.ni11a.ls ,::;iv"' ,cop~ for impro.,e:n nt in liv to Jc. It 

i.s, th-:,r~for"', •aanifest: y nf!)oessary th:-1t a.dequ te mttans be ., 11 ble tor the 

d"t ction o! th~sq v.iri :ltions. .Moreov~r. incra!lSP- in ol>Jeoti 1 ty d pre-

cision of m~thods for rouordi.n6 thes~ differenoes will , ioh l (1945) 

has stressed, oonsid~rably simplify the t~s{ of animal improv ent . 

An el~ment of oh...1nce, how~v~r. ent~rs into evnry mffasur nt d there­

fore, 9., _ry set of measuremAnis is inh~rently as mpl~ of more or las unknown 

oondittons. ~vqn in th~ fow in3t~noos whP.re it is b~l1 v d th t the ob~ ti 

reality undAr mP.asur~mnnt ls~ constant, th~ measuromPnts of this cont t 

~re influeno d by chance or un{r.o~m c~us s. Hence, any set ol m sur nts 

of ~ qu nt1 ty. howev~r obJ ot1. vP. th t :oo...1suremf:'n t 1 s oonaidered to be , 1 

'-i sam·pl or an 1.nfir i te sAt of measurAm~m ts wh ioh mit{ht be d ot thts • 

quantity under ~ssenttally th• s~~ conditions. 3ci~nt1fio m thod, th r8-

forf1, d~man rl s to ·-cno th"' ::iocuT'...1c:, :ind pr~cision of th _ v rtcus typ s of 

-1~ sur~m~nt h1ct1 it uses. This r.~o,,.ssity ts even mor ppr nt when a-

ur~. ~f:t is b:iSOd on subj,,.~tive evaluation .:.Llld porson:1l f l b111t.r 0 ntrl 

utPs to thf!3 lacK of ..lCour~oJ of tbe score. 

It is this ~s p~ut which is covered in the pr~s~nt ae~t1on . 

¾-• :,.L ~C , .-;:v A.LUi'..CIOr •• 

Many oon tr1 buti.on h .1.v~ bci:m mJ.dA to the soi'-'nOe of obJ otiTe e aur- -

tnnn t ot wool oh.1rau tors by \\0 r 1c~t'o fro1t all parts of the world . 

3tud1os on the aocur te determination of fibre di eter h v b n r p• 

orted by Bark~r (1932) Fr~s r Hoberts (19 - l .Uuerden (l.929) inson 

(1931) Hardy (1933 & 1935) 5tanbury & Daniels (1937) d 
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Lani ls (1937); of fibre l n~th by~ iels Cl942J 

esa techntqu s suf'f rlr from s~rious dis dva.'i tagea 1n their p 110 tion 

to ""aluation of l'teoe quali ti. s . 

1. rh y :.i.r" nxpnnstva. t1.m" oons11min,s, 3.nd r~ utr~ d qu te l bor to17 f -

111. tir,s . 

.. , ool 1s still sold or. th~ b~sis Qf hand nd ya judg nt of h X r\ 

r.d th results of th A t•.vo . othods c .rn be t Tart anc • 

·111~ sis"'ifio noe of many 'I\Ool ,.:h.1r..1~t~rs h:45 not be flllly tn 

as r 7 ards their i port -d10 in th0 m .a.nuf aa turi . prooe • 

r1~ncA. ir: this "'x pr-rt!":'l-,nt r(>sort w· s m.1dflt o h~ml and ye 

Uition.of fl~qo,:, qnal1ty W3 dl!sc:ribed prnv1ously. th 

"i~thod h· 8 b8fP d1SOUS3 d 1.n &" ral. t rms by m'.J.f1y writ rs, th 

cln. ton b t.nJ th.it n~rson tr.41n din ev..1lu tin · wool qU!il.1ty o 

ho of val-

of t,hi 

d:lsti.nction,; , ~hou;h in g,m,,rll th,.. rgli.j,.bUity o.C thee 1 t 1 not s 

great s thos~ deriv,..d lrn~ objActtv~ methods of me sur nt . • • ape of 

workinJ. an 1 port9.nt po nt 1.n pr.ictio1.1l !ipplio ti.on, ta, however, e eral. 

thous du of ttm~s ;r~~t~r. ~unlop (1943) h s r vi ed th lit r tore on 

the oour:J.cy of s ubJ ct·vo d~tnr;11nationu of uount nd n oe qual.it,7, d 

has stud it!ld thftsA f . turf.ls with Ne J~,tl .r!d ~rossbrod nd Corrie ool • 

H1 s r aul ts sho• • in th oa.s. o:.. C;oun t, th• t tha stmd d d Yi tto·n ot 

sin.--;l~ jud5q..., nt ts lAS' ' than h lf a e;ount 1nt .rv 1, 

:,10s t u .lSAS th .1 t t"1~ t,~rror nf Jud~r,:n°n t ;_ s .1pprox1m.it8l.Y b l 

. 1 stu1.ty ')fr pA .. t.~bility of fl o r~din._1s •~ not oondu 

ifi o lly for this 11.xp~r\ m~n t . i'O!' the s.:Unc lihrfllf'.'3 o bser'f rs 0 

(19 l 

d 0 

r d • 

d l S ) 

in 

o-

rid out 

the naPoe dAscr1ptton work h~d prAviously con~ul!ted rope t-tri in n-

neotion with thP. Ani'!l:tl r,utr1.t1.on ":ip rim,..nt (iJl:1rtCn t al , 1946) ere-

fore thcs~ Msul ti:.l wtll b~ nAr"lY quo tr,u for completen ss 
discussed . 

TABLti: IX. 

Ch raoter 

Stapl Length 

ount 

llandl 

Lustre 

Colour 

Charaott1tr 
,v,,n"'PSS 

Fl 0 9ce As A Whole 
I 

s:r.rror of Jud ement 

:!. 0 • 79 

l 0•62 half gr de 
+ 
- 0 ·49 grade 
+ 
- 0 · ~6 11 

... 
~ 0 • 65 
,i,-+- 0•32 ,, 
- 0-56 
: 0·64 half 6 ra.de 

• d briefly 

0•782 

0•601 

0 • 51 

0•6'14 

0 •53 
0•5 
0 .42 
0 • 640 
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fhe error of jud5 em~nt 1::.1 the st:i.!ldard deVi:itlon derived fro ,he var! oe 

due to rror. It can be interpreteu as the limit of th~ dn1at1on fro the 

oorreut estim~te whioh ~e Judges would not exo ~d mor t bout once in 

thre~ tim~s. Onl.1 once in twenty timns on th aver e uld th J e 

exatt~d th4' lim1 t of dtitv1.a.tfon sflt by tw1.oe this :f1gur • :he 1n r •ol 

oorr latton indtoat s th~ consistency b~twee~ th two observ tion of e 

s:11ne she~p an d for perf-,ot consi st~noy t t ul.u give VlilU of l•O. 

It o·~n bo so n th!lt for Count ·1nd 1 n".loe s A . hol~ the ~ dge ldo 

at"P 1n nrror by "lOl"P than h-'llf grt;1dQ 91. •• ditteronc tween 4 

and 48/5-:-- •s, or l>P-t m,... :~ m-,011--n a."la :nodium plus fl~~oe gr dlnal, e 

P.sttm::1t1.ons ar"' tl1us r~m->rkabl.f oon!~lstent. r o doubt tbi i a to the 

relati voly ol,.~r-uut n'.:.lturr, of thn detnr::ii.nc.1tiohs and in the o ae of Coun,. 

at ~y rate. du~ to constant pr~ot1ue. 

\;haraot~-r- h .1.s :l.bout the sa rie order of rror of Judgem. nt uni 

.leece ,s \Vhol~, but thP l?wqr oorr~lation 1ndioates·th t th& J-~v~,vnt 

ls not oo oonsistr,nt posstbly J uP. to V;lri tion in the empb sis il d upon 

the v :.trlnus fiqa turas wh1 oh arA 1 ncl uded in th., est 1. .n"'te and to the v ri 1ona 

in th st~nd~rds =1th fineness. 

'..l'h~ otbf'lr ah_1ra.ct,,rt -tics ar-0 not so Acourat!!ly d"termined. but 1t 1a 

· seldom that thP P-rl'or would be i3reater ttn.n ono gr...1.d~. th.lo dis d t & 

ts p::1rt1.1 offs-,t by thq f ·1ct, t 1 at, r~lat1.vr,ly. th char.:1ot rs dl • 

Lust~r, and Colour dr~ not 3S i~port~nt JS tho mrA a.oour tee ti te of 

ch·l.rJ.Ct"r and .. loece ~uality As :~ Whol-.. 

The ~rror in in~asur1n~ staplt! l"'n · t '1 i.s au~ to th!! v:3r\ t1on ind 

m1.ning t " po1nts b . tw . "' : wh1 oh tha m~asur"'1 nr, t 1s mad • nd o 

to th~ d .ir~n to which th"' staplr, is P-xtondeJ. in making the e aur nt. 

thes~ r~sul ts ind L;.itn th!') subj ~c ti V':' :nAth .., ds of ey d h d r di 

cun b~ use.fully mpl0y,.. ..: in rasr;,ect to fleeo 0 oh!irao,ers ln th pr a~ioe 

r-

nt 

of shn~p br~edin5 and in P-xparim~ntation. In the bsence of obleottv e •• 

uros, it 1 s obvious th:3 t th~y •i ro th.I? m~th1 s which h ve to be reli e · pon 

at th~ pr~sAnt for wool i r provP1~nt ind so it is importat1t to no th x­

t4'nt to which lib y ar . ,1ocurate. 
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CARCAS , C!IARACT'r.RS. 

~s with loeoe qu.i.lity char ctArs, therP is no dftftntte o jeottve 

or d ecrloing body form an o rc~sq qu~lity in the sh sp. sot t 

subj-v~iv method of soorin0 h~ to be adopte. 

in . 

d 

9 

rh re r . · numb'l of factors .'lhich oompl 1 ~ te the 1 sue in a bj ti., ly 

dAsari bin~ body f~r·!l in m at pr-,ducin ::1111.mal.s. 

Primarily. thP importlnc~ of ~f.)?1Aru b.tlanoe 'ln:l r 1 t1on hip e h 

,, f' 
, ,. . ·r111ll us_ of any score o rd in 

which th aet, il~c: point.::; of . .1,.n 3.ni u l r.i su•n:~o..l up t~nds to l@.1 to thi 

st.it" :Jf :lff .:l. i.rs whP.rr> th~ ,r inu.l is coGsiu.Jr ,u as a numbor of isol ted pal"t 

n1. th no r'!l 1.t1.onsbip bet 11~nn thPGl!l }1:ll't3. In th~ scori~ ystP~ tor body 

\.!~n.f'or.1 ti.on dr,s1,;ri.bt?d in ~)eut1011 Ir I •..! , this fcJ.ctn• of b!l1 no8 in nl tion 

nimal in its final ppraisal . 

~ fu-rtl-jPr dif:iculty 1>1 unscribir.·; lm{...., iJOr.Corn.1t1.on lies in th oo • 

.1 noorly brqd .. !1imal. whilr.. .. JOor aon 1t1on le d 

:, is 

not shown. :ro .:1 11.. r. i tP<l ei.x tPn t so:nl"> m~;·, t:1.l .i.llowar:on w s m:1de tor the 

i'.. 13 r :.uisAc th1t tnis ~11ow.tr1c:11 w~s u~rt .dr·ly V"ry arbitr ry • 

.chi? o an AS of bo<,y co r.for:n, tion .... 1 t,t 10 ,.. ( as ~hown by li!l!ll'TIOnd C 1932) 

oonsi er bl 

is r ctor 

unJonbt0aly is of sor.iA 1. '1port .• no'.l in tiv, i..: :J~ of th~ description of th 

ewe lambs wh8rP. 1norrias~ in th11 rol:1.tivP. s1ZP ,1f thA l b in and deore s in 

th9 r~la ti ve sizA of thA. h~ud cind low13r p.1~ts of th~ 11mbe with uld 

im,vi t!J.bly ricisul t in thn old qr 11-:10 bni r.; .;rad~d hi 6h6'r th n th you 

of 

er 

similar ~e . how~V"'-r. th1s dif."iuulty h!lS bor,n roduced to a minimu and it 

is doubtful whr:iith~r it wonld b~ likqly to h~va a major f'!f.tftct in th body' 

d~scrlptions of th~ ~wn ho~g~ts. 

rhesP factors oombin~d ith th~ fact that th ~rad1 e r ubJeo 1 e 

J.. 
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in nature. lead to the n oessi ty of a stndy of the ft p \ab111 ty ot th aoor s 

for J:$ody Conforma~1on f~ tures. 

Previous stod1ns of this n~turc h~ve been reported by o~h r wo ra , 

Ph1111pi . ranta and L b~r (l938i report~d the results ot repe t ilit7 of 

scores eon draft hors8s. ~s Judg~d by th~ oo~ftict~nt of v r1atlon, 

tht? r n&~ tn !.locuraoy tor • 

Th~y str~s9 thP n~o~s91ty for a mo~~ obj~ctiv~ tn8thod of scoring d toun4 

th..1.t no inor'-'aSP tn ~cc:uracy r"'~nlt~a f-r,0:1 th') us" of piotortal st darde. 

Heta~r ~nd ~h1111ps (l93oJ giv~ rnsuLts of a study of soortng in awine 

usi. ~ two m~tr.octs; th~it of :.10,)ri .:;; th" ,) i._;s by us0 ,,f desor1ptive terma. 

and souondly. by usir.; a sori.f:'B 0f dr::1'· t!' ;s to >;l.S~ist in the description. 

I'hflly found no si.;r.1f1aant d1.ffArAni.;e b~t.weqn tn~ tvv~ methods 1n aoourac7. 

Kn.l!)P, Dla.c·,c il'ld ..?h1111ps (1939J. 1.n a stucly of :'ioouraoy of sooring on 

bee·f caittlr,. ooncludt:» that sco-rin,; as .s t~ohniqm~ for evaluation of ditf r­

rmc s b~twenir. anim..11 1 s s•: bj~ct to constder 1ble qrror. and is probabl.r of 

ere l r, e 

dtff'er,:mces oct:ur. then thi::t soorir.,.~ tl'\<;h'11qu,, is thA simplest ethod vail • 

abl ,. 

Uo•!lhon (1943) qotos his r 0 sults on ?'Pp~ t bility of gr dings tor 

'lypflt anrl ~1Ash1n~. that thA ";rrr)r of Jud:sP-!'lle:ln t t.s of th111 order of halt 

In ord~r to establ 1. sh tl',~ 1 i mi ts of ,:,,rror of th-, m.,thod of ev ue.t;tn.g 

o~rc o uonformatton. dnt~rmln~t!o .. s wqr~ r 0 poat~d on 105 of the expert ntal 

2{ year old e ,,s on t wo cons~au ti vn d:J.ys by t il P. thre~ Jud<:)~s. 

were sc:or0 d in ranoom order on both ooo~s10,u:3 :.tncl no J.ttempt was 

shee.P 

e , nor 

as it possiblA , to rnm~mbP.r tho Jr~dine;s for individual animals f r om the 

previous dq. 

R 'U.L?.3. --
The data wer~ analysed by the ana.lynis of var1anc9 technique . ( deoor . 

1940) into the compon~nts du~ to differenues between sheep . differences e -

tween repeats . and rror. .rhf:l st~nd~rd d~viation of the gr dtng w s o -
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45. . 
oulatAd from thA error va.rianoe nd is qui,ted·· .J.S the error of Judge ent. 

rntr~ol ss oorrqlation ~ wer~ alsn c~lcul~t~d is a measur ot the consiateno1 
b.-.tw""en p!iilrs of obs~rvation on tho s3.t.le animal. Th~reaul\s r-e s n taed 

in '.r ble x. 

Character 

Head 

Shoulders 

Baok 

Loin 

Hindqu'l.rters 

Legs 

Bone 

Breed type 

Body As Whole 

~rror of Judgement. 

- •45 " 

- • 77 " 

- • 53 " 

- .46 11 

- •f>U " 
- •40 rt 

- .4 9 

- , 74 Half grade 

Inb'aclaaa 
Correl t1on. 

•72 

• 0 

•81 

·81 

s indioated earltnr, the error of judgement ter-n shows the 11 ta of the 

deviation which on th~ v~rag~ the ju~As will not exo~ed more than onoe in 

three ttmas, while twic~ this valuo \ri.ll b~ qioeP.ded on the v r e only one 

tn twenty tim,:,s • 

.::lurv~yill,J the results, 1 t oa.n be ::HHm that on th8 av r e the rep t­

a.bil i ty 1 s of th~ sa'.!14' order ,;1s th..1 t for flfl oe ohar oter ea•t t1ona. rh 

(39timi:.t.tton of Heo.d lyp~ • .JhouldP,rs , Loin. Hindqu!ll"ters , Le s an r d '¥J)e. 

ar~ all about on th8 samP. l~vel of ~cour~uy and will seldom v ry fro the 

true Talu-. by mor~ than on9 gr~de . The Back and Bonf.t gr ding. howev r, show 

a lowAr 1~v~l of cons1st~ncy. A possibl~ "'Xplan t1on for thts lownr oonsi.s-

t~noy in thP ~~ck gr~d1n~ 11~s 1n th de5 r~~ to whtch tb8 lud s took into 

account th~ f , turn of narrowness b~hind th should~rs in !C1ng this sti -

ation. In compari n.J the r m3.rks 'nc.id.4' ·1.t tho end of the d esorlption of e oh 

animal on th two succ~ssiVP, dAys , it w~s notic~d thlt th re• s consi er ble 

v.t.ri :2.tion in th~ e.xten t to -.vh1.uh this fAa.turio was r .. marlc d upon. 

al.enc of this f~ult of narrownn.ss b~hina thP shoulders was• ry 

the pre'f­

rK din 

th~ !look .-ss a whol" )as 1 s of t~n th~ c s~ • 1th 'Romney sh sheep) and 0011-
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sequently, it would appear advisable that this feature be included a aepar• 

ate ~ntity 1n the soor1~~ o~rd. p~~tioul~rly wh8r8 the f ult is present to 

mark~d degrA. In addition. th~ n~o~ gr~atn& tnoludee n esl tton of l ., l• 

n ss of b~a~ ltnA. whic~ aan be oonsid~rably influP-noed by tb st no of the 

animal 9.t any particular tim • Again 1 t would app fll r d•ia bl.e to in lud tht1 

f~ tur~ a.s a sepl),r~tf:_:! 1 te ~i in body desori pt ion work. 

?h~ .Body As A :'ihol e 6 ra.d l OJ i s est 1m .i ted w1 th s ll error hi h 

degrqA of aonsist~ncy. Th~ error of judgcm1ant of 0•74 of half sr de or •37 

of a gr~de 1ndio~tA.s th~t s~ldom woula thQ Judg~s b in 8rror by ucb more th 
half a grade. 

It must be ~mphasis~tl that th~s8 f1 6 uros for r~pe t~b111ty pply' only to 

the observors who c~rried out ihe gr~<l~n.g s . but in general they do ive pie-

tnr4' of tho 11m1 ts of :.iocur 1oy under :J.V'-'r~e oond l tions. rro th point of 

view or strict sci.8ntifio accuracy, th j!) rnothod of subjeotive r ding l vea 

much to be desirnd. ·thP- speed achi~v~d nst ne; h nd and eye v 

t ~flir g enAral. ppl1oab111ty from th . point of v1~w o~ pr otio 

tton an 

b:x-e ding ts 

however. .,jor oons1derat1o n which t"nds to ukA up for their low•r l Tel 

of acrnuraoy. 



PA.Rf II. 4'1. --

In view of th~ limit~d 3ooura0J of th~ subj~ot1ve body r dins det le4 

in th . prqv1ous section, th~ relationship of t he subJective radlnas to 

measur~ments and ~r"d1n,;s on thP <Hrc -.s~ are of oonsid r ble importance. 

It is a wall l<nown f J.Ot that judti~mt:)nts 1..Adq on thA hoof trequentl.Y re 

not supportod by jud5 em"ln ts mdde on thP u ;ira::1se, a f aot wbtch 1 so gften 

de:nonstr~tt)d at .J!•at L.JJnb co ,1pP-ti tions wh~rn the :Ulitnals r judBed first .. 

on thn hoof. ::llld thnn l~t~r on th~ hooks. :l.ftnr sl~~bter . Mor -.or. th 

fin~l t~st of improv~mnnt in body oonform¾tion is ndtural.17 esti ted b7 

th"' dagr e to which this i"lprove:ni,nt is shown by sl1nghtAr test. Ul'ld r 

stud oondttions, it 1.s, of cours~. imposs1bl 0 to c~rry the tost ot bo 7 

confor1Tl'¾-tion to this ultim.1tA onr:(;lusion, :J.Ild th refor~. emph sis ust b, 

pl<J.ocd upon thl) produottvn signlfio.tno~ of ,h '3 ,;r dings. maJ.do for onfo -

dtion on thff 11 vn '"'nirn..tl. 

l"h~ae rAlationsh1ps w~r~ able to ba inv~sti5 tad from dit uolleoted 

in t"11 s ~xpr:tri ,u~n t. :rhe wt:ttlrnr. l J.1Dbs wer~ desert bed prior to sl ugbter 

under t~1f!t syst~m d~ttJ.ilPd in thq pr-,1 imi n!lry sec ttons and th9n o o s 

Th~ rel~tionshfps shown in ~i6 u.r~s TI - X wer~ oal.oul to by 

m~ans of the oorr_,,lation t~ohniqu~ dosurlb~d in .3eot1on IT 

arr:, sh o Nn 1 n l!a bl l:l XI • 

d th r-sults 

~ORR':".l.1\l'toi;..; B11'7";" ....... ~, ..;uiiJ~C rr:~ ORALn • .; .. on ?H~ LIV1': 1.. ------- -----------
Body Jrad1ng 

B0dy As A '\lhole 

Loin 

" 
" 

Shoul.df9r 

.. 
Leg L(?ngth 

" 
Bone 

~xport Jrade 

Loin Confor~~tion 

"A" 

"B" 
For~quartar Conforl3-

a ti.on. 
1i .F. 

LenJth of .; ,:;&I1non Bone 

f 

lei~ht of ~annon Bone 

n 

169 

168 

169 

169 

169 
169 

169 
169 

166 

r 

0•'/0 
0'•62 

- O• 'I 
- 0•64 

0•07 

.s . 
s .s. 

.s . 
s.s. 

s . • 
.s. 

• • 
., . . 
B • • 
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In g~n8ral. thn ~ff~ot or 1n&ouuraoy in the gr~din6 teohntque will 

r~duoe the oorralation oo~ffionta d~rivad for these rel t1onshipa. 

?h(' relationship ~t,rnr,n rlody s A. hole, and ~port arad is bl hl7 

signifioant and sufficiently high to l~ad to the conclusion th t th ·gr diJ:18 

on th- live anim:il g1Tes a reason~bly accur~t-e estiautton of the 1h rt r de 

thttt the aniin!ll woul d b pl 1.c~d 1n if s laughtered. 'l!hertia will. how Y r. b_e 

some d isorepanoy betw,.titr. the two. 

The Loin grad1n5 on t he live lamb is seer. to g1Ye a clo e approximation 

to th~ width of the loin as shown by th~ reldtion~blp with the more oour te 

~stirru. te m e on tho oaroase. lt must be r~me. berAd, boweYer. th t rsonal 

errors of ju<Joem~nt ent~r into both thqs~ osttm tP.S and will ~ ner ly reduce 

th" co-rr~lation o:J 111ffict~nt. 

'l'h9 relationshi ps botw~f'ln the Loin g rad1. n5 · nd ~. d • sure enta 

were cal.oul;,;1ted 1n an a.ttfJt!Ilpt to dAter:nine the si~nitio no of width of loin 

in r~lat1on to oarcase q ual 1 ty. rh~ assooi.:i tion of width ·ot 'loin wt th le th 

of ~y~ musoln (~) is non-stgniftoant. wh~rnas thgre is a highly tgnitioiant 

assoo1'.ition 1th dPp t '-1 of l:!:f~ musol"'. (B) ?his at first appo red oontr!ldiotory 

1.n th -.i.t 1 t would bl? a pl"fori .P xp~otr:td th~t lon,5 th of ye usol would be re 

li~~ly to bn ~ssoci~tP,d with width of loin, th~n would depth ot er 
It must be r member~d ' .. h..:1t thn Loin est1m;;1t~ t1.'<es into o<soun • 

uscl • 

on-

aid!!l-rd.bly mdifiPd by. tbr> fl-'1tOf'S S of thP- loin. 1, ther~tor ppe · a th t 

th~ slo_pine t / P" of lnin (whi1Jh in add1 tion is usu.ailly n rrov,), on ooount 

of th1.s struo ture. do~s not allow of tl-11'! full . i.i ~p th dev&lopment o! $be eye 

muscle. t'his expl.m:1tion must b~ t~ntativP. qspec:1.!i-lly in vi ot t e low 

relation report~d in th~ next saotion betw~en th . me~surement of width ot 

loin on thn 11 ve ~nimal and .. .B11 me!lf.suremPn t on t hfa e:," muaole. 

lhe h1Jhly s1 5 n1fio~nt ~orral~tion s between the Shoulder 

conformation and H.f. measure;n,:-,nt; ind ioat::, th.1.t the estimate or should re 

give a sound ind ioat1on o.f th~ width an d gcmaral oonformation of the tore­

qu!l.rt~r. 

l'he oorrelat1or1 oo("ffioi~nts bt1ttwee1' Lqg length est1m tion and len th 

of oannol'l bon~ r~ hi.Jhly stgnif1.c.:1.nt. but nothi '"l1 for p:red1.eti'fe purposes. 

Thq 1. mpo ?"t ..1n o., of Vm:., th n f 1 ~d 1. n o arc :.1. s9 gr d 1 n3 emphasi eo tht! d 1 T nt. ea 

of th 1. s low corr"'L1 tio n u1 d 5,rn ,.,.rally th~ in 11ocuraoy of th~ e7r, st tmate ot 

leg len th. 
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the quality of Bon~ estimat~ ~s used in the d~soription obTioual7 be • 

no rel tion to the wet~h t or o nnon bon~. !his fac~ is of intffreet in 

conneotion wt th th~ ooraplq.x in tArao tion of wei ght .ind len&th o cannon bone. 

in r~l tion to meat production. H~'lIOOnd {1932) has shown th t. in 1 po~Y•­

m nt for mot production, th~ wP-i 6ht of thq bon~ h~s benn oonsid r bly in­

so b en 

inornased tn th1c'kn,.s9 ~r:d w~1 .;ht but th~ proportion or muscle to bon ts 

sl 1 _: htly d .OrRii8Cd. H'?nce, l thOt1;"3h thi:, thic k short bones. with short tbio 

rm1sol•s bl.VO baen favourAd in livestoo~ improvem"tnt, this h~s not tnor sed 

thq proportion of muscl~ to bon~ ln th~ o~ro~sA. n st te ~ he pro l m of 

how to g P.t tho incr~u.sed d~velop'?:aPn t of bo dy 5 ir,nArally w1 thout tb e.xtr 

thick 0 n1n~ of th~ OQn~s ts 0n~ whio ~ tt solTAd, ould do much to help ,h 
~ 

1mprovein,,n t of 1 i VAS tock''. tho abov~ oorrol..1 tion ind to t s th t th est1 -

3.tion or bor: qu.uity as madi, in tbls -,.xpl'!rimi,n. (wht.oh is inly in 11n 

with th~ P.Stim~t~ as m~dn by br~~dP.rs; do .snot lead to 1 inor in 

w01 :tn t, of a :in non bonE,. 

• 
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PA'q· Irr. ?H ... ' • ~CUR ' ~Y "F ------ -- -
Ti -r;, .LIV~ , I~. 

It i s indn .... a truism to s at .~ th t pro• r ss in breed 1 pro v en t 1 

pri .1t"ily dAp'-11nd~nt on thr> d v~lopm'11n of · ccurat measur .s of p r f onmmo·e 

.ind quality . h~ discldV nt~~,..,s ~n..i in ouur cy of the snbJe• i v 

for confo dtio. on t~ 0 liv~ ~nimil. 1s dis~uss~d 1n th~ pr ~vious c tion 1n-

d 1. oa t P. the :1dvi sabil i ty f · t t~n p i n; o ti ~v lop rnor aoo ur :1t and ob j ii,oti 

d s r1pt1ons in numqrto~l t~rms . ... r'-' ore , it as d ide t.o invest! te 

mftasur~mAnts on thq livP- .Uli Al to d iscovnr to wha t .xtent thy would b 

appl loabl • 

M asuremcints of V.trioufJ p-1.r t s o f t h ~ J.nim..l.l h.;iv b qn u s ed to oonsi d -

r bl X t,,n t 1 1 S'tt!dl nos of d airy '.;il1 d b~~f C . ttl • ,.:ind to mor 11 it d xt i 

on hor.es, shq .p nd sine. Lush ~nd Gop .l 1d (193 ) h~ve invo t i t d t h 

ac,:; ur oy o f 

only i n 

id~ r an_; f!t of bo dy m~.:tsur~mr.-n ts in d;.1.iry oat le . h y found th t 

r th 

2·." of t h"' m st r,...--n..,.nt , . nd 1. n :1b">u t o r:n -thi.rd of th~ rne sur em ,n t s it was less 

ThAy consid r trut ~h P mal ri obj~oti.o n to th .. x t nsiv us ot bod7 

mr.,asur ,:nnn ts wi t h d airy oattl'-' • 1 s nor. th~1 r in · ocur y but h 1.r i nd qu oy 

to descri bAJ th"3 anirni:i.l i n a uo m>leto ay . :th,, :3,ocuraoy of body n t 

in · swi r. P. h""v 
(1941 ) nd l 

b .... r: fully inVr>Sti~:1t d bJ :hill i. ps , nc.l J.i wson (1 936) t '1.y 

tzer ::1 nd .i'hillips (l93b l . _..hil li. ps . Krantz nd bert (193 ) 

det~r i ne : th e , rai13 of aocur CJ J,ttJir1 Ad in t'1t'\ mr-iasurin .. of n r of 
.ffla.turt)s in dr.:tft horsi, :3 . Tn most of t h A ch:1r ot~rs. th oo ffioi nt of 

i ~tton f a b~low 2~ . 

In sh Ap. 1 i. ttle ..1.tt n tion J.ppe~rs to h..1ve e ,n p id to th use ot body 

L,1mont (1934) il'! a prnl i. 1.a i n ,;ry 0tucly of skele t al cor r .l tions 

i n Romn~y arsh sheep consid r,=.d so ·ne .t"ortJ mt?::isurr-om .nts on the l i ve - l • 
but in n1n° of t.h~:n h~ inci.o.tt a d tl-ut t h ;y .... -=trP, unr . 11 ble . o syst t i c 

s t ud,1 of thr.1 ~rror involvnd was rrlJ.dA. bu t i ~ disoussion of the acmr 07 of 

t h a sur -, :n~n ts hi:, st· ti:,s t h ..tt th~ .'.D~.1n r T'or of r~peat sur m nts • s . 

w1 t h i n 4;~ of th. in i ti.al r0oord i r\J . a f ie;;urq 'i h i oh s s ratifyifldl.Y l ow. 

hi 11 i p s and .3toAbr (1945 J considerAd t hn .H.:cur':lC,Y of m asur n t and w i h t 

tak 0 n in xp~rimnn ts oon duct~d by th9 Bur au of ·.n i rnal Indu try. '?h y con-

alud" tru t ccmr':i t~ r11sul ts o :i.r; bn obt. i nP. d 'lrl th h l'\i3 1t at w1 th~rs , l ,ngt h 

from mi d fr nt n so '.lrul .:.t to p ib bones , Ti d tp f"t s hould rs , d p t h of oh s 
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and middl8 , eiroumferenoe of ch~st 3nd middle a.no ciroumferenoe of foreabarJlc . 
niAy oritiois~ the use of m~asur-.~Ants howAv~r, on th faot that little b 

be~n done to d~t~rm1n• thP. rnl " tton betw~~r. t he se m~ sures and real produo-

ttve ability of th~ anim'.il. 

Sinoo th':3 proble·n of body measurf:\llf:mt in sheep seemed to off r poe-

s1bil1ty of us~fulnl)ss, it a !-, dPoided to investigat'l th • 
VASti~ation has only been of a pr~l1minary natur~. 1nd only 

uremAnts h ve been oonsid~r~d. 

it T~L'U.. 

o f r, th 1n­

te• ohosed ea-

Your body measur~ments wer~ chosen tor tbq purpose of det tniDB the 

amount of error involved in rep~at measurAmonts on th~ s l b. 

( l ) H ~t Gii'1' A 'l' 7 rrfr.RS • 

?his IMasur~IMnt was ohosrm bn.oause of thA import.J.no of length ot l g 

in r~la.tion to ou-o:is qu~i ty . It is ;.tlso a mod.sure wh1oh htllipa 

$to8hr (1945) h~V9 shown to bP. ~~m~rk~bly aocurat~ (a coetfioient ot varia~ 

ion of •l-~) a fact which 1a :tlso support d by th~ results of the woNers 

mt'tntio n _,.d pr~v1ously in ds:t ry oattlc,, b~'-'f cattle, and pica. 

It was me~sur~d as th~ ~P,rt101l dlsta.noe from the highest point ov r the 

wlth~rs to the grounG lev~l whil~ t hA limb was st~n din6 in wh t w a oonaid red 

to be its normal st..:\.r:oe . .. 1111~ bP.1. n,; meu.surP-<.1, th~ l!l.Dlbs nr siianding ,on 

a l~vel woodA.n floor. A dovio-, aB tlLus trat~d in F igur~ l.I w a used, nd 

the bA16hts wrrr-9 read to thA nrurest :nill i m~tr,.. throughout th e.xperl flnt . 

a oh~o tt: w~a m:.1.intained o n the aocurg.oy of tht:t !nstrurnf!nt . 

( 2 ) 7I ii ?H OF LO I N . 

l'h_, s1 ;ntficint correlation obt1inqd in the prqvious seotion betw en 

Loin gr;--idl ns ;1n J thf! B me.:.tsur"men t of thi, aytt muscle suggested the tnv-sttg­

atio n of thA aoour..1.o_y ar.d signi.fiou1cn of 1 •vidth of loin n1, 8ur!'tm nt. 

A sti,-,1 ca.11 r was usP-d fo-r t h is mf? .:1. s~1tt~m nt, the points be n pl oed 

,~utnst th~ sidPS of tb~ loin. No more prnas ure w~s eierted th n •an c-

essr.try t · enaurt' that th~ c...u.t per po1n~s w~ro rl"-lst: r.5 as inst lid neoh. 

?he m~asur~rnnnt w s t.:l -: .-,n .;1bout. h:tlf w~y betwe~n thn un~orior edge o tho 

p~lvis and thq r@ar nd5 e of tho l.st rtb, anii th8rt1tfore somnher4' about the 

re&ion of thP t h. trd ~nd fourth lnmb!ll' vertaJ;:~. 

t 

\. 
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(3) 'l!DTtl OP UIN.u'iU, RT'ti"R. ----------
Tie of oaroasP. quality influl'\nond thn St'?l.,ction or th1s 

'.:iS with 1'1dth o loin. the sto"'l oalipers w~re used. 

in\ of 

mot. in. 

ini ttal tt . pt • 

Hadn to l,-,oatf3 sh'.:4rply J"line:,!ited s\c~lat.ll ff3aturas, ich woul. not be fee-

t d by th~ st~nce of the animcll.. frittl .itt.ni!lpts howe"fer . howed th t the ints 

ot refqrenoe oons1der~d ~ ve v~ry hi 5hlJ V!ll'i· bl~ results d ther fore w r 

disoarded. ?h,, m"' sur m~n t was ftn lly talc~n s th g r tftst width o the 

legs wh -,n the 1 .i:nb was stand i nl; l n nor'!lal. position. 

{4) ,ILTH OF • OR~U RT~ . ------------ -
. s wl th thr-- prel'i. ous m~asur~·:1,.,nt. well d~-fin9d rg.ferenoe point could not 

be found . ?he measuromrmt wa • t"lqr~foro. tat~n as thflt width t tb 

wh~n th~ l~mb WdS st.mtling norm~lly . Xhn o;JJ..1pqrs were 

purpose • 

in us 

otll era. 

for this 

. Ul moasurom~nts wer~ t '.:: n to the nearest millimetr • 

!he l J.mbs used in th~ study wer 20 Romney wethf9r l be whioh r 4 in 

wei;ht fro ; ?'1 to 78 pounds and wP.r born in the nip8rim nt 1n th 1945 l binl 

Sf\a.SOn. o pa.rtiouls.r oonsidP,rat1or.s w,._,r~ t!lkrm into acoount 1n al ot1ng 

th'°'s~ l ,:tl".lbs . 'th~y wnr~ ·n rely thos_, wh! ch h!l.d re ohed lcill ble 11t1 ht t 

th,. nna of on° "~P.k, ..ind, ther~for~, O.:in bq oonsidored a r ndo a ple. 

to thn co1a.rnonaern.crn t of :,easuri n,1 . the11y h.ac. been rt?rnovod from p stur , d 

Jtrior 

ri -

ed for flqr-ao oh .lraot~rs, st.orn !i,ld firu.lly d~scribed by r,ye for body oonform­

t1.on ch1.r ct~rs in thn usu-11 routine ~dopted . 

aea.sur~.'1P.nts . of thq pr viously ID"nti.onAd 1 t~:ns wore t 'All , on th 20 

lambs by thr~~ obserT~rs. s;1'1l l in t..-rval of ttm , th 

was oonsider~d to be its nor:nal stanaP,, by on~ obs~rv~r wbilP- th8 sur ent 

WP.re being t ,J.k n b,1 anoth~r. 'J.'hn th1rt1 rt,cordad thn rosul ts .!'~- v n by the 

ffif) surf.tr. :o p 1.1" ti c; ul !l?" ord~r Wf!S used 1 n ma'.( 1 n5 th11t ,. SUI-~ nts , nor 

thertit ~y kno . t8nd~ncy for any obs8rv~r to rom~mber pr "fious e sur nt 

for the sa:n~ an1mil. iwer. 1.f th1 s h..1, lL bo n th~ O,l.Se. 1t \ s unlikely th t 1 t 

would h~v~ ~ff~at~d the r~sults, b~o use thP o·lip~rs h d to b r ed fro 

In thA othAr repe t bil-

i ty exporimfl!tnts quot"d ~ -rli~r. l t was usn.ll to do th~ r 0 J)" t SU 



after n 'lnterTal of at least aom-, daya. ?his w s 1 possible in the resent 

oase, beo use the l ~bs were p rt of thP. r:rog n7 Tost xperi nt and ev ry 

endeavour had to b~ ~':ld to tre~t th min conformity 1th th oth r • ther 

l bs 1n th~ experlm nt. i resu •:iably. day to da3 v ,1 t1or:1. suoh s d-iff r-

&noes in the f'ulln~ss of th s tomaoh, st t~ of bettl th, to., uld b el1 in• 
. 

ted by this prooodur, but s to aotual r pet b111ty ot m sur nts on the 

S'.ll1l animal, it could not h~va ny ppr .ctabl~ ~rr~ot. 

ur nts r prPs~nt d Jn ppendix III. 

RT.SUL'l'S. 

Thft 1nd1vtdu meas-

Th~ da t~ was naly9~d by th , 'I\" t hod of analysis of v rt o d cr1 d ~ 

Sn')d .oor (1940). Thi!! m"ar. squ rP.s w~rq t h-,n apportioned to th tr T rt.ous 

souro~s s sho . n by ~ 1. nsor and Cl:j,rkA (1940). :1nd th~ V ri 0 ttribut ble 

to thes~ sources was '-'xproesed as a perc nt~e .:1ocord1ng to pl fir t us d 

by Lush (1936) in :1 si tlar i nv stig~tion. 

( 2} ITTIJHX I r ~ITH~3. 

The analysis fot" h"1; h t at withers is sho n in Table II. 

ruu,~ xrr. T WI 'l'HER.U. 

~ouroa of Yaria : lon d.f. Sum ot Squar8s qu r. 

otal 119 446•46 l 

Sheep 19 349•20 l •38 .xi 

Repe ts 1 2•64 2• . ll 

Observers 2 I 16• 74 •3'1 .:u 

heep - Observ rs 38 39.96 1.05 

he . '} - Repeats 19 19.55 1.03 

ffe,p ats - Obs rv.-,rs 2 0•46 0•23 

p - Ob orv~rs - R P"ats. 38 19•89 0•523 - --- ---
Th~ m~an squ rc,s betw~~n Shr">np, bAt~eo~ r~pAats, nd between ob erver 

re all hi hly si "n1 1c::lnt. wh1 lo non~ of th~ 1nt ractions r si n1f1 t. 

Int ble XIII thf? p-irt1tion of thP. varL\nce is given. 



r L~ xrrr. 

uro of V!.U'i tton 

rT8t'S 

- Ob ervere 

Repe ts 

- Observers 

54. 

?ARTITION OF VARI NC~5. 

d.f. rar~i t1on 

19 E -t- 2Jf + 3:l -i- 6S s 

1 E+ 3G +-20A. +-60R R 

2 E -4. 21-t 20A + 40 0 0 

28 ~ .... ?.1 , 
19 ~ 3G a 

2 l'! 4 20 A 

Observers- Repnats. 36 ~ 

1C : Varianor, due to triple int~raot ton of sh e~p •. obs rvers 
, • v~rtanc du to inter otion b'3twP. n sheqp nd nepeat "' • 

V ue . 

2• 04 

•032 

•190 

•2 

•169 

- •016 

•523 

and 4 •• 

., = Variance du . to in ter..1O ti0n b~twe n shenp and observers . 

A - Var1ano doll) to int r1::Lot1.on betwP. r obs rv rs and r pe ta. -
R • Var1 noe in !l VP-1'" q ~~asu r~m"?n ts on d1 f!ii,r,mt r pate. 

0 • Vari no. ln .1 v,.. r as P. m~asureraon ts m!.l.d~ by differqn t obe rv rs. 

s • Variance lri ..iVAragA mAasurements b~twn ,n shq8p. 

ue 
a f-

'10•t2 

•80 , 

4•ff . 

6•63 

4•2'. 

-
13•13 

In this t bl~, by far t h~ l-1l"~~st item is th 1t UA to v r1 ce betwe n 

shae p whiuh 1s grat1 f y1ns frnm t h~ s t~r. apoi n t f r~p at~b111t7. tb.O h 

b~sed ~r. h1 7 hly s1 ~n1fio t m~an squ~rAs. t he v~ri~nce du to dlff reno a 

bet ~n rape ts (R) a.~ a bBtwee ~ observers Co) r~pr~s~nt only v ry 1nor con­

tri buttons to th . total. V.:lri :a.no~. 

Th~ v~r·ancAn oontr but d bJ the dlff .r~n t i n t~r otions, in en r • o-

c.:ount for d 1.fferences in 1neasu-r13m~r, ts not e,xpl innd bf d iff eren e 1c th ap o-

1tic factors conoqrnou. ! t 0-3.n b~ sef!n t h t t h ".Y r~ non-signi!fc t. d con-

tribut~ only in v ry s. ~11 !.!llounts to th~ total variance. they in 1o t t t 

ther'l 1.s no real tendenoy for a dif! 0 rll!ntial r~sponsft betweet · the three f otore 

ooncernod. 

1'h~ s~oond 1 .~.rrg-.st item of T.i.riano~ 1s th t dui, to th9 tripl inter tion 

of sh~"P• obsqrvers, nd d ys. This portion cont ins, in dd1t1or. to diff r-

~no~s in m~ sure~nts whic ~r~ unexplain~d by dtft r~nc sin rep ats, b¥ dif• 

fAr~noes 1n sho~p, by ditf~r~no~s in obs~rv~rs . or b7 int r tion narq 
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two combinations or thqse. an ~lem~nt which is due to random errors in ea­

urement. It is. thAreforA, appropri~tely us~d ~s an error term to ive an 

est1.ml:l t-, of thA uhoontrolL1blo variatiori 1nTol v~d in the determtn tions. e 

squar r~ot of this error t~rm giv9s tb9 best sifi8le me sure of the couraor 

of the m~asur~m nt. and 1s intPrpr~tP.u as the standard dev1 tion o~ slngl 

Tn thfs oas it ts .qu~l to •523 -- •'12 oenti tr••• 

Thts tnd1catos thit only one t~ threB tim~s will the obserTer'a ~ sure-

~Pnt a~vi~tP fr~m tho truo v~luc by an amount gre ter th~n this 

iation. 

d rd dev-

Th-. me:::t.n values of thP m,...,.suremnt.s for observ-,rs nd rep ts re given 

below. 

Observqr A • 56•37 

Observ~r B • 56•95 

Observer C = 56•8'1 

~1rst Nepe t : 56•24 

S oond Repeat • 56•M 

'rb.q ooefftct~nt of variation derived from the standard dnt t1on d the 

mean Tal ue is l • 22;· a fi~urP which is in olosa agN8m~nt with th T luea of 

1•3 to l•~ quoted by ?hill ips and .3toehr (1945) and fully supporting thf'ir 

uonoluslon that th~ holght at withlrs is an aoour te body 

( l)) rfIDTH OF LO IN • 

tabl-. XIV shows th ,j,l);.1ly::d s of v-1.ri nee of the width of 

TA.SL~ XIV. ANA.LY~IS ()jl VARL~NC~ 0..:1 . IDTH OF .LOIN. 

~ uro~ of Variation 

Total 

epe ts 

ObsArvers 

3h-,op - Observers 

wh ep - Rep ts 

ObsArvere - RepetJts 

Observers - Hepeats - Jhe~p 

d.f. 

119 

19 

1 

2 

36 

19 

2 

38 

Sum of .:>quar a 

38•200 

9•125 

0•006 

14•556 

10•954 

0•642 

0•012 

2•?05 

sur n • 

r nta. 

• 

•4803 ll 

•0060 ll · 

'1•2760 u 

0•2883 :u 

0•0443 

0•0060 xx 

0•0712 
, ______________ ..,_ ______ .1-_____________________ '1 

Usins th triple interaction for thq purpos8s of testing si n1f1 n e, 

1 t c n be se,en that the di fferf!lnoPs b~tw"~rn sh .. 9p. betwe n obser ers. and 
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she~p - obsen~~s int~ra.otion r~ hijhly si&n1f1o t. In tbe o ot e 

dif! renoea betw~en rep ts and th~ observors - repe ts int r t1oos. ,h • 

highly n1"'nl!1oant ne tivql7. ?hey a.re, ho v .r. b s d on onl,Y 

n ftr of d9&rees of fr dom and for this reason the low Yalu a oft e 

sq rns l!la_f ~ du0 to s :npl 1 n ~rl"Ors. 

In rable AY. th T~ri~noe ttr1but ble ~ T rlous aro a 1 0 

and is b:is d on th s e sol1°11e of 1nt~rpr,.t tton aa lT n in \le llII. 

In this an:uyst s. only a r~la t1 v ly small p.:t.rt of the "ftlr1 oe oald 

be t•rtbut~d to diffnrqno s betw n l nbs in loin m sur nt , th h 

source of 1a r t1l t d 

l 

la.rg ly from vari. ttou in th,., pressur~ ppl 1. d to th cal.1p ra ,,- th d ffer-

~nt obs~rv~rs in 

T\BL X.V. --
Symbol 

s 

n 

0 , 
G 

A 

tn~ thP- m ~surem~nt. 

bsolute 
V!:l!Uf' 

-·0017 

•1731 

,1066 

-•0090 

•ooaz 

·0712 

,, of' 
Total V 1 oe. 

•29 · 

• 

Second in ord r of 1 portanoe. ts h? she p-obserT r in r ion .(J) 

ooountl • tor 27•65% of the Yd.1'1anoe. This ind1c t9s t J.t \h•r w 8 r 

tendenoy fo,- th" thrq _ observer:3 to pl:1ce th eh 0 P-p in di.tf r ni ord r. le 

trend was born out by insp otion of th~ d t~ her tt an b s n 9 

1 mbs· with t st loin me surAm nt ocordtn to on~ ob rT r dtd 

grA t st width s m asurqd by the oth~r obs rT ~. 

The nor t~r , of ·0'112 which iontribut ,d 18·13~ to th v rt c 1 

It rteld 

standard devi tion for sin l q me asur ·a~n t of O • 2'1 o s. 

Th~ means tor obs~rTora nd rape ts~~ given bolow. 

• 
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Observer • 12•95 

Obs@rver B. 12•'15 

Obs~rver C. 12•13 

5'1. 

1st Repeat 

2nd Repe t 

l.2•62 · 

12•60 

l'hff 00 tf'l o1. 1mt of varlatton la 2•14,t. ?hts ., l•1e is of sutftci ntl7 all 

nitud~ to war nt plao1ng som reliability on th~ e sur 

nee ot th , sh ~p-obs r'f ,r int raction. bow ver. muat bet 

n • 1 rt-

into ·._onst r tlon 

in rel.1tion to th A ocnraoy of this ~asure::nl?n t. hll me sur ents 

the one obs rv r ppe...a.r to bg repeatable. the r~ot th t ifter n o 

agree in pl oin~ th sh~8p in order of m~nitude v1ti tes 

pplioability of thn m sur""!l"ni. 

(o) TVR. 

n 

The analysis of Tari. noe of this easurem nt as pres ted in ble IVI 

shows that thP-r r~ highly sibni ft a n t dift~rnno~ bet en 

~nd repeats, whil th~ she~p-obser~ers int~r ction ts st n1tl 

level. 

ANALYSIS 0 ... _!!JN1QUj\R'.r "R. 

Souro·e of V r!anoe. d . f . ..>um of q 

·----------------1o-----__., _____ _ 
Total 

Sh~ttp 

Rep ats 

Observ~rs 

Sh .p - Obs~rvers 

~h aep - Repeats 

0 a rvers - R pets 

Observers - Sh ~P - RPp~ats 

119 

19 

1 

2 

36 

19 

2 

36 

143•01 

57•75 

2•16 

24•91 

34•23 

'/•21 

0•74 

16•01 

es 

In this sur~mnnt, unoontroll~ble lnaocuraoies which o 

to any of the m in componan is or th1'3i. r 1nti,rac ttons. w r the 

ep. o 

t t 

rv rs 

6 

en q 

Z.039 n 

2•1 X 

12-, D 

•901 X 

•3'1 

•370 

•421 

not cri • 

st i 

oouroe of error. ~s indio ted by the p rtition of the souroes of rror t• n 

in Table XVII. ~eoond in 1mport~nuP. ar~ th~ v~rt noes in • r 

of the sbeAp, and or th obs rv ra wh11~ diff r~no~s in th 

a Tery 1 contribution though d~rived from h15hly et 

onl;y 

u 

ts in width or loin ~asur~ ~nt the int~r~ction of she p d obs n ra is 

•-

in 
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ot SOIM importance in the analysis tUld can bl!t interpret4d 

section. 

1 J th p .,1oua 

-
Symbol otual of 

Value. 'lotal V rtano • 
.. 

s ·363 26•99 

R •031 2•30 

0 •290 21•~6 ., •240 1?·84 

G - •013 -
A - •003 -
~ ·421 31·30 

he standard de"f1 t1on derived fro th~ ..1n l,Y ~J is 1 •65 oenti etr 

the ooe1tftoi~nt of variation is 2•91% a value wtlioh 1a consider 17 low r 

th:Ul t?u.t 51Ven by ?hillips nd Stoehr (1945) for s1m11 r nt 

w1.dth of l gs. which they found to h~ve a ooAftioi~nt of., ri t1on of to 

?he aoour cy or thts m sure:nAnt how~ver . is oonsid r bly poor r th 

th~t of hAi ht t with rs. in disorop~noiAs r du to th ., 

1n th~ prftssur ::1p:Jli~d to l.hP. oal1.p~rs 1.nd to th" Vlri tton in the st nee 

of th l~mb. 1th r~c9n tly ~orn l ·J.mbs. l t r~qn 1 res consi er bl p ti no 

to OO.iX the;a to stA-nd in norr.ul rashior. 1.n ord r to t:.1.l<e th 

aoourat ly. 

(d) IDTH OF FQ.!!~"U•R?t:R. 

Th~ results of thn ~n.llysis or width ~f for~quarter det 

e ur n 

in tions r 

4 

• 



?A.BL~ XVIII. 

3ouroe of V r1 tion. 

dhet:,p 

Repa!lts 

Obs~rvers 

Sb qp - Obs~rTffrS 

Sh~p - Repeats 

Observers - Rep ats 

Sh~ ... •- Ob rT rs-Mepqats 

59. 

d.f. 

119 

19 

1 

2 

36 

19 

2 

38 

um 

R. 

of 5q res qu res. 

63•56 

21•59 1 •136 .xx 

•67 •670 xx 

24•63 12•316 ll 

9•69 •260 u 

2•77 •146 

•10 •O~O 

3•91 •103 

The Tarianoe betwA n sh•~p. betw~en repe ts and betw en observers, re 1 

highly s1gnitiotlllt. rl1~ only si~ni.fio:..1nt 1.ntnr ct1on is 1n the ab p-ob ftr-

Ters 1niAraot1on. tho p~tition of th~ .ill squ~rea is hown in~ bl XI. 

rN~RJ? R~:r rroN 01 '":Al . .., ,U. R~. .. . ... 
Symbol Actual "/ of 

Value. Total V :1ri noe. 

~ •139 21•38 

R •010 1•54 

0 •305 46•92 

•0'19 I 12•15 
:J •014 I 2•15 

A - •003 -
'I? •103 15•85 

-
Tho pr1nc1paJ. source of v~rianoe is th::1t due to differenc a tn :v r e 

m~ sur~mgnts made by dif!P.r~nt observ~rs (O) w11oh includes 46•92 of the tot • 

This o be expl inAd by th~ difforAnce bAtwoAn obs~rver in th pr ssur t t 

th~y ppli~d to th~ calip~rs in making the m ,asur~m~nts. th r1 c du to 

avera.g~ m~asur~ments in diff~r ,nt repeats is n~gl1~1blP. oreoT r. d pite 

th4' si6 n1.f1oanoe of th in t11ractio :-. of sh9qp-obs,,rvflrs. 1 t dC>es not r pr nt 

a notably important sourc~ of varl tlon. 

?hP rror torm of .103 (Jtvin~ standard dqvf tion ot sin 1 r 

of •32 ems.) yi~lds co 0 ff1o1~nt of var1~t1on of 1•66%. wh1oh is consider bl.y 
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lower than the similar tftrm in the m~asur,iimeut of th4' width ot hlndq rter. 

This is e.xpl ·1 tn~d by the fact that usually. 1.t W:iS not found so difficult'<> 

induoe the l b to stand normally on its for~l~ s. as ti• a with its in l • • 

Tht1t means of th observ ttona by thP. three observers and for the two r 

ar~ guot9d. 

Obser•or A 19•90 oms. 

ObSA!'~8r a. 18•95 oms. 

Observer c. 18•94 oms. 

Ptrst R pet 19•3t 

54'Cond Repeat 19•19 
•• 
s . 

te 

This measurement, thPrefor~. o~n b consid4rAd to b of oonaider ble oo~ 

ur oy. 

CONCLtki !9!@• 

.rhe salt ,nt points of th,.. four analyses :1r111 asse-:nblftd in ! ble ll. 

TA.BL~ XX. 
....., ------- ~I\FS, ::;?AND. RL D~TATI0!'lS Ar,lJ C0~'1ICI, 

Ob' FOUR BO.lJY M~ SUR~E'l r;;. -
llttaaur"ment. Mean ~ tandard ""'ev. Coeff . ot V r1 ion~ 

( ams} of a .Singlt::i 
M asur,g. 

Height at Withers 59 •10 "'12 1~2 

1V:td th of Loin 12 •61 ·2'1 
2 ~ · 

IWtd th of llindQuarter 22 Zl 65 

Width of Forequarter 19•26 •32 1•66 

In sur'Yeying th,, rP.sul ts of th an ~lyses, it 1. s no i d tb t, 1n l o sea, 

signtfio nt differ~no~ b~t~P.on obs~rvers. As rg rd• the p oentage 

of total var1.ano dut111 to th1 s faot'>r. howf>Vll!r. 1 t ts only of r al 1 port ce 

in tht01 oas~ of idth of loin. and width of forequ4rt r. B18hl.Y s1 n1t1c nt 

dlff~r~noes ~rn also obs~n~d bP.t ~~n r~peats but in no c se is th v ri no 

ot .... v"ra&e measureinii,n ts in th"SA cliff Arent r~poats of any i portanoft . %hes 

two facts .md also a oomp~rison of thn means of measurements by the tbr e ob-

serv~rs. indlc ::1 t" that each obs rvP.r is oonsist nt 1n his own 

but t~nds to ork ~ta different l~VAl from th~ oth~r obs rvers . 

sure nts, 

this featnr 

do~s not invalldate the use of th~s~ m~~sur~mBnts. ~rovidin5 me sure ents for 

exp~rimental or br~odinti ~ork ~r~ t~~~n by onq observor. high d r of con-

sistenoy oan be obt~ined. In do 1 ti.or,. 1 t is statisti~ ly possible to corr ct 

' 



61. 

for diff~r~nc~s b~twe~n t,rro nr morP obsnrvers, if oo prisons b twe n tb 

rr.,quirnd. The sh op-observer 1nter:.1ot,io•. presents sre ter d1f 1oult7 an 

'.Vh~r~ tt includ s an apprect~bln po~tioc of total variance (sin width of 

loin, and width of hindquarter), it detr ots oons1derably from the Yalue ot 

the me!lsuroment. 

re 

The two ma~or re.isons for th-, 1n:loourtt.cy of th-, me sur m nts studied re 

firatly . the d1ftioulty of holcin~ th- l...1 . .rob in a stand rd n tur l poettton 

wh1l!., 'thn m-, surl'l:nf"n ts ar~ bo1n~ 1t,1.k~n. :ll'ld st?condly. t?rrore of t.he operator 

r~sultin, from Yaryin6 t hA pr~ssure ppli~d on th~ c:tl1pers. fhese aouroea 

or ~rror ar only oontroll · blo to av ry limit, .d ext nt. An tte pt w s m de 

to stand irdise thiat po •:;i tion of thn l ai-nb by usinJ a crush pen, but 1 t w s found 

imposstbl111 to J .. t aoouratP. m~J.surqs in this way for th8 l!:U?lb str in d oontin• 

ually against th-. crush c1t 1. ts nAck. !Ienoe th , method us d. th t ot holding 

~e animal. oombinf!d with a o~rtain amount of !Btianoe proY d to b the best 

oompror:iise. 

ror th~ most p1.rt th@ m'-'asurPl!TIAnts arn found to be mrA ocur tA than th 

rit~r had ~xpect ~tl. rn ord r to gfvq ~ sutt, ble comp rison it be n-

tionPd th~t th~ oo~ff1ct~nt of v~riation quoted by ·htlltps and ~toebr (194~) 

for thn bouy weight of wes ~nd l~mbs in flo~ce. r nges fro 1•~2 to 2•3~. 

It o~n be sePn. thnretor~. that these m~asuremenis oomp~re f YOUr bly in aoo­

uracy with body wet;ht which is usually considered to b• an aoour te d termin• 

-:.tion. It .vould be "xp11tcted. for instance. that . 03t of th a sur 8nta 

would b9 l~ss affeotnd by day to day vari ~tton than would body wei~ht . 

Ther-, were SAYArtl ft, turns of th9 A.xperimrm t ··h 1 ch wer t Your bl to 

the mor" oour!lte det rmin tion of the, rnaasur~m~mts. In the first pl oe. the 

lambs hg.d be~n shorn :.1 faw hours prior to msq.suring. nd therflJtore no in ccur­

otP.s wore 1ntroduoed. as a rPsult of h~vin5 to allow for the 11001 cov ring. 

Seoondly. th~ l.:t.mbs h;.1.ci not, be~m a.110,:ed ~oueas to !'ood for a nu ber of hours 

before m8asuring. '1111 s was of p::4rt1 aul :;ir 1mport::-ino& in the o ae of th lo ln 

wldth measurAm8nt, hero it was found to b~ considar bly e si~r d re oour-

· at°' to m~k" th11 mfl.3.sur":nen ts whP.n thrs fl.rn\.c s of tho ;;1nimal were not di st nded 

•1th food. Under th.,se conditions in a non-:nutton br ftd lik the omn y. the 

loin width 1s more cl P.!lrly dAfinqd. 

In th,., 11 ht of thl:!se uonsid"r tions. th., conclusion o n be dr .zi th t 
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height ot w1 thers and width of io requi.u·tt?r are of a hi h order of 

while width of loin nd width of hindqu~rt~r ~r~ lower in ur 7• 

use needs oons1deration in rel tion to the rAqu1r~ ents of tbe e.xp rt 

teohntque. ill impor ..1.nt oonsider tion io th~ tt ne required for t 1 

1lf) sur-,m .nts. It too'c on~ obs'!rV1tr :.1ppro.xtrn2 t8ly 60 minut a to r cord the 

four mAasnrt'!m,,n ts on th" 20 1 •Jmbs thus .1v~r ging bout thr e inut s p r l 

~XCApt for h~1.>ht ~t with rs, it is doubtful at th . mo nt. 

a 

• 

surAs could bP. dtr~ctly ~ppli~d to stud pr~otio, but furth r 1nv 8t1 tlon ta 

rr?quired on this point. 
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~'!i!LA?IONSHI? OJf u~ 'UR~ln~J ON 'XH •, LIV~ A.NDt-L w 
C. RCAS~ YE.'l.SUR'll' ~!~rs. 

fh9 major ori ti o ism which oa.n be levelled against ,be use of body as­

urfJm,mts in s})~qp 1s the fi.lct th.1t 1 t is not known tic> 'lfbat extent they indicate 

d~sira.bl111 body oonforma.tion. :.illd o¾roas~ qu,tlity. 'to th best of th writer's 

knowl~d3 • no inveat1g~t1on h1s been oonduotP.d into the probl& of 1nterpret1n 

body mgasur~, nts in sh0P.p in tqrms of relationships to oaro seq 11ty. Boo• 

snu (1939) used body moasur~ments to study th~ linP-.lor growth of various 1 bs 

up to thfl ..i.68 of 16 wir,e-\cs. These ~~surem~nts w~re rutnly oono re with s~el• 

et~l ~rowth and no J.n::llysi s is :t1.l.d8 of th A rAl a ti on ship to Sur ts on th 

o~roase of the lamb after sl~~hter. Ri,zman (1917) also used depth of chest , 

width of' loin, and wtd th of ohf.i:'st .m~11sut'f!!"nen ts, but similarly 

not oarried to the post slau,Jht ,r st~q. Obviously. until tb1s 1s don , bod:, 

measurements cannot yiqld their maximal ..miount of infor · tion r 

destr b111. ty. 

c roase 

rn thA 1nv~sticlat1on on th~ acuur~cy of the moasurements. th 1 bs used 

wore p~rt of the Progeny Test ~xpArim~n t, and, in th~ normal routine of the 

eiperimP.nt. were slaUoht~r~d on th~ da_y followinb th~ colleating ot tb d t. 

Carcase measurement d.it.3 was .uso t.iken on them a.nc this afford d th opportun~ 

tty to enqutr~ into th~ rel~tionship betwe~n these oaru~ss 

moasurAments on th live animal. 

sur nte nd th 

The assoc 1. .\ ti.on betw,.~n th,.. two s~ts of . easur0 men ts w s evaluated by 

si~pl~ oorrPl tion technique. as ~iven ~y ~nedocor (1940). e mean ot the 

six me!l.SUrA ftnts t:.\k~n by tbi:, throf' obs PrV1Jrs w::1s us1Jd for the ody easur -

ments on th~ live animal. 

{a.} fl~I Ja·.r , ? ,\'I ?H~3. --------
?h., height at w1 th4'rs was oorr~lated with number o! oarc se e sure ent•. 

which t1rl!l indtoa.tivq of l~g l~ngth. and to oth~r measur9s of o rcase quw.tty. 

The correlation oo~ffici~nts ~r~ b iv n i n ?able XXI. 
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CORR ,L ?IONS O ~X,r,;!RN L CARCi\S~ il 

e sure-ment r Resreaaion 

ength ot i.}annon .Bone ·'1'12 .:i .s. X • 0•340 + 0•20031' •898 

t -721 5 .::-; • 

R •79'1 s. . X. • 2 •644 4- 0•2'13Y • . • 69 

l' •'125 s.; • ., • 716 s.~. 

.Bloo·-c ·r~st Points for 
Lg. - • 5'11 .., .s. 

! X G ·195 t• • .;; • 

Blook rest C roa.stt 
1'otal. --•627 l ' • 

.,J • .:, • X • 257•393 -3· '102f 

It 1 s s .. flln th t all th@ 1 0 lP.fl8th r.ieasure nts 11r hi bly e1 n1f1o tl7 

oorr4'lat~d with h . 1,Jht at withor..;. The s11e,.;htly higher T ues for the ooeffia-

1 ents or l@mgth or oannr,n bono (fore) and R measurA ents ar reaaon bl e tn th t 

th .so two me sur ments aro in f~ct 1nt~5 r,.tl p rts of th hoi~ht of wither eaa-

urern•m t. lthough the oorrelatior. ooeffici.P.nts ar~ not 1 h fro t poio~ 

of vi~ of pred1otivg purpos .s . thAy dP.finitely ~st. bl1ah strong rel tionship. 

s would 8 A.Xptitoted. b~tw'!en the hP.ight of w1. thers and length ot l g s 

measured in virioun w.qs on th~ caro se, na thereforB T1nd1o, the validi~ 

of the me~aur ment. 

The acour oy of this measure~P.nt. ~d its e~on of pplio tion sug e ted 

that tt wotld b~ orth hil~ to i~v~stig~t~ its rel~tionsbip to indices of 

caroas~ qu·ltty, no oo~position. 'l'h" T X Q ind PX wb 1 ob alk r nd o kan 

(1944) show~d to b~ stron~ly corrPl t~d with t1tal ~!~ht of .aaol nd of 

bone in th8 l mb. ~s conatder~d but the an~ysis yiald4'd non-si nl:tic , 

~or the s~ r~ason, it w~s corral ted th lo • t oaae 

fotal Points, nd v~u" found prov d to b"' h1Jhl.Y si n1!1oani ( -0•627) fhe 

association betwe n th two featur".'s is in p.-.irt a consequence of the t ot th , 

~ o! the total c roaae points is allottAd to log length. u tle s. some 

oons1d~rabl8 portion ls du~ also to th~ ~ssoci~tion between re t le len th 

and o th r features or the oaroaso which tend to lowor ov r&l.l qu 1 ty. he 
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oorr l!.lt1o Y. oo"ffici Int is not h15h P-nough for pred1ot1on purpo • ia 

shown by th~ rt13.gni tude of thf! .;it:.1ndard ~rror of ~J ti te . oreover. the 

uorrel~tlons r~ bss~d on sr!l!ill number of observ~ t1o na eo h error 

or tha correl tion ooeffioi~nt is lik ly to b l rge. 

, .. oorrola t1.on alysis was don~ bfttwe~n the width ot loin. wt th of ind-

qu tar nd width of for8qu~rt~r. and v~rious oaro se sur 

thy were likely to be related. ThA r sults ~r shown in 

COR7C'L 

Body 18 surem nt. '~roi.1s 
'A sura. r p 

711 c.lth of !Join A •132 .s. 
B ·15'1 • • 

·11d th of H1.ndquart"r G ·224 .J. 

·~td th of .rorqquarter • •526 

-

nia with 

11. 

---

?be ">nly t;Orrietl ~tion of .... 1.Jnifioano" is th width of ore u rt r 

tch 

-

fl surn.nent, wh10·1 is :ust bove 1% l v l of p·robab111ty. h~ orr 1 tion 

betwe n width of loin nd B. m-,~surP.mcant does r.ot ~ rt the r l tion hip 

• 

nho in thq pr ,.vious s_ot1.on betw~~n :,oir. "r<1di.n'P !.t.lld B e aur ent sit• s 

thou ... ~ht t t IIl:1.1 ao hrm choos1 n::> th~ mAa ur~. Ant .; to b t n. 

it is oort~in th~i tho Loin 5r~d1no ~s P.sti ~t&u by thq h!lrld 

Ne• rt ele a. 

7 • t e 

i.nto ..LOoount other f ctors besides the width of loin. !he sr di • for in-

stance. tnolud s th~ fl tnl!ss of th,, loin. 1 ch 1s usuill.Y a d t.o 

closely rol::l ted to th~ d¢lpth of ey,, muscle 1n th t i'ull ye osole <leY op-

m nt o nnot ta'< e pl'.lce unlesc.; the lot n is fl~t and lBvel.. 

also influanaed to s·me f,.Xt'3nt by aonllit1on. 

CONCLUSION. 

r din 1 

Al though b1.s d on .:1 small numb r of obs rv:i t1.nns. th study ot the r l , .. 

ionships of th~ body m0 sur~ments to c~rcas~ chjraotaristtc . hows the "f -

idity of th use of h~i~ht -t withers me~sur~m~nt in th~ study ot oonfo t1on 

in sheep. hile 1 t in ic:1tes th t the usP. of width f loin nd w1 o hin -



quart r is of doubtful v lu • 

of forequa.rt~r is diff 1oul t ·, 

bllsh its alu . • 

66. 

rh 0 conclusion on th us- fuln • of wt th 

nd furth r i nv stig tion 1 r qu1r '° e • 

D sp1 t th faat th t the ana.lya r a s ntt ly ot i' l t in 

n tur~. t y t 1 st indto te t hq bro d ft ld of study into 

and int rpr t tion of bo dy m sur m nts which s s nt1 1! o ~ 

1s to be introduo d in to confor tion studi ,s in e P • 
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tH~ H"rnI'tA.BILifi 01' 11t~~C~ 

The study of produot1v~ charaot rs tn she~p. like l quantit tiY in­

herit noe . 1s of special int~r~st no import no~ . bee ue it ts 1'11 quan-

ttt t1Te characters th t s~leation is chi~fiy oonoern~d. e pot nttal.1tJ' 

of a populat1.on fl"'Om th . po1nt of vl~ l)f s,_lectton for gi n oh r t r 

d~ ~nds on tts g netio onnstitutton. or in othnr rda on the n1tu4e 

numb~r of ~n tto r~ctors ir.volvAd. ~nu th~ n~turA of th 1r do in11noe and 

&pistatio rnl~tions. To study these points. th usu thods ot ~n tic 

an~lysis is out of th~ qu~stion. for tn ~ qu nttt~t1v char tar. nviron­

mentd.J. os.us~s •~ry conslder..1.bly 1.nvlueno 1 ts apress1on d the differ t 

g~notypes a.re not recognisabl~. In adci tion. if the oo8pt 4 ass ption 

or l~rge nnmbers of g.,nfl!s-oo n troll 1.n_; th~ tnhert tanoe of ·produot1T ohar-

4 

o t rs 1 s o orri,c t. then 1 t ro ulJ be prao t.1 oal ly 1 posst bl to xtr o t all th 

genotypP.s . poss1ble in the usu.JJ. siz'!d br~P.dint5 pro"ra (Lush 1943). 

Obs"ned mea.surn:n,,nts in ::moh ~ oh .. raot"r r pr"sent the oo bin d eff o t of 

genetio ~nd qnvironmental t otors. ~d a m~thod of study ts r uire whtob. 

wh11 e d isp8ns1n 1111 th the nf)r,d of iden ti fy1nJ ind 1 vldual notyp a. ts o p-

able of utilts·nt,; thes~ m surt1tm,,nts. Such !;l ,~thou.. 1 v 11!'.lbl in th 

~ppl1o~t1on of bto · etric procedures to qudn:1t~t1ve d t to d ter in th 

degr~~ of h~rit bility of th~ oh~r~ct r bning consid~red. 

l~q d grAe of h~ritab111ty of a char ct~r1stic may b defined a a 

m-?~a11r , of th-. mount of th~ :,bs rv~d V.iM nctit th t 01n be ~ttribut d to 

thP. ..1.drl i t1T~ eff•cts of nnPs. It 1s thus qu.mtit tive at t ent of 

tr.~ r~l tive importano-. of hero~ity cilld ~nvtronmnnt, nd 1 1n p rt d 8• 

oript1on of th~ o~us~s of v1ri~tion 1n a particul r oh rot r in sp lf­

lsd popul .l.tion. Its valun u.s.n be ..a.lt ..... red by .uter1n6 v 1 t1on in either 

th~ nvironm~nt or th~ h~redit ry ~~ke-up or th~ stook. and so it &7 T&r7 

from popul tion to population d ,pendinJ to a. l rge degr e on the zient t;o 

which 1nbrAPdin is pr ot1sed · nd efforts aro m d~ to st nd die th envtr­

on~ent.HazP.l nd T rr111 (1945 and 46 J h.ive shown. however. how th s 1nnu­

ences m!J.Y be oorr~ct~d in an an:3.1.ysis of herit~bility. 

Beret bility is import~nt for tho underst~ndin; of br ed1n thods nd 

to th~ ~re d~r for several reasons. 
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(1) Only that portion of th~ v r1 ice which 1s du~ to th d \1 ye fteot of 

th i,n s ls op r ted on by thfll process or . ass s leution. It r p s nta. 

ther9for8, th proportion of tho ~in htch is tr n~mltt th., off pr1n 

through select d paren ts (Lush l935J and , for th t re son 1a ua tul for 

estim tin prob blft g~n tic improvem~nt. 

(2) An estim~te or h~ritability is eas,ntidl in planning br ed1 yst 

(Wright 1939). rr the d~strnd ob r~at ristlos re h~hl7 her di~ ry th 

best method iv !l~bl~ will be th~t of sel~otlon or lndivid p rfo • anoe 

,nth 11 ttl ~ us of p d 1 ?rAP. , f am1.ly s l"o t1.c>r.. or prog ny t stt • If, 

on th~ ot l~l'". and , h ri t bU 1. ty is low, th 0 n th ... noo e ai t7 of ro n7 

s~l o t 1. or pP.d i r . , a the poss1.bl us of 1nbr di 

d Hazal 19441 is'=' ph!!Bis111d . 

(3) In dttion, hqrtt~bility is imJ-0rt~ nt, i n the oonatruotion of 1-

~ction ind• s, wh r~ it 1s n~o s irJ to d~t~rmin" th rel iv 

to b~ plod on~ c~ of n~v~ral tr its (Hazel 194', Lush 19 3). 

pA is 

Thus it ~best tP-d with som~ just1f1cat1on th t d re of b r -

t~bil1ty is~ fund~~.ntal oono~pt 1n brA~din~ for produot1v ch r 

re inh r1t d tn a multif~ctori 1 m~nnPr . 

All m~thods of ~stimiting h~ritabillty dnp .nd in o nner on the 

on~s do. Lush {1939 nd 1940) has disoussAd thP. various m tho of 

ysis, of "Vhlu"1 tro, ch~ p..:1t"'rn 1 hll.f s1.b corr 1 tion nd intra-air r -

tb t 

-
,r saio . of of !'spring on da'1 .1.r~ bes ~aaptcd to th8 pr sent ' . Ord-

ln ry p rent-offoprin ~ oorr~l~tions und r~~ressions h,~ so b n cal.cul_-

In th-., 0:1.s of qu .1.n t tati v v :1rt !lbl es. nuoh -:.is fl~eo w 1 ht , l o 

l"n,gth nd hairln~os. th" tot,u. v~ri :.1noe d oov. riance in ohs ple • 
---se p r:.1t d into 1 ts b8tw Fm stro- •roup ..1nd with- nir -group oo on nta b7 

th~ ~thods of ~n!.t.lysis of v~ri~nae ~nd uov~ri~noe n outline 

(1941) :3lld ~s shown in r:1.bleL..XIII. 

7 1 er 
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.. ouroe ot 
Variation. d.f. 

etwe.n Jire m-1 
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Offspring 

B +- k •• 

ithin ~ire 
aroup . n(k:-1) I 

I 
B 

rbq 00 pononts of th,., var1.anc 

us d by '7tnsor and ~l :.1rk" ( 1940 I. 

B. repr sents the vart noe bflltwe~n 

.uams • 

oo v ( b ) + k 00't' (a) 

B' oov fl)) 

wor,, divided up ooor 1 to tho 

l rnbs by th'-' a 'lle sire. 

• r-,pr s~nts th, -'dd:t1011 v riar109 b twet,n l mbs by d ltf r-,nt tr~s. 

Sim1.l r int rpre t t1.ons apply to thr- oompon ~nt !or ( ,. ' l 

"oov ( b) ' 1s th~ oov ri no~ oom~on to I'). d m !.llld ht'!r oftsprin wit in th 

s1r gmup. 

"oov ( ,~ ts th~ cov~ri!:Ulce c~mmon to ~l d~~s ~nd offspring int ir 

.rroup. 

k. ts th 0 rt~otivA nu b~r of l mbs p~r sir .• 3tno8 all th 

h.1v~ thq s ,1'1'1" nu'Tlb,.,. of 11mbs. ·-: 1 s sl1 htly small r tban 

numbar of 1 bs p~r sirA. k is esti · ~t d from th to~= ....... -

1 do n t 

V r e 

( L. k ) 2 _ f.< < ) 2 

L k (n-1) 

where n is equal to thP. nu11ber of sir~s. Plinaor and c,~ rlte 19 O ). 

If Jr pr sents th~ v1riano~ duP to th-. Afftots of gene 1oh 

in W1 addi ttve f sh1on and : rqpr e"nts thr., oombin d effects of en't'lron i . 

do~1n~noe ~d pist~sis. t "° it ls pos'libl,. to apportion t.h 

of variation to thP. t,n oompon11nts .; and ~. 1s in T ble 

Terrill 1945-b) 

IV ( 

OT 

el d 

e 
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NON INBR~D r o~Uu~rroN. 

Source ComponPnt Non Inbred Popul tion. 

Va.Piano~ of A J.. G " Offspring. 
t B G + E 

A+B a + 11! 

~vartanoe of 
La,,'!18 and Offspring oov (a} 0 

oov (bl i a 

cov {s.) nd cov (b) j G 

-
The pat9rnal half st b co rT"'"'l" ti on is th11n &q u1 'Valftll t to w toh in 

a. non inbred population must bo mu.l ttplled by four to provide estl te 

of hf!ri t.1.bil 1 ty beo~us~ the p:.i t11t:rnal h .. d f si bs in g,meral 1'111 onl7 b ve 

On8•quartor of th91r gftnes in oormnon. 

?h~ 1ntras1rn r~~rAssion of offspring on d!11ll will be equal to oo~ fb) 

B' 

which must be multiplied by two on tho saoe basis of reasoning. 

In tho oa.se of qu.d i tativo datu for fleaoe and care s oh ct rs. ~he 

d.a"1-01'fapring co~rPlation h:is b':'~rn ns~d and was c~loul ted by th thod 

outl 1.nAd in s ~ct1.o r. rv. 

esti.m~te of h,-,rttab111.ty. 

?his "sti. ·,~te is multiplied by two to 1ve an 

n analysl s of the h~rt tabil 1 ty of fl eoe wet~ht w s curt oui under 

the e7atem outlined above. ni~ oomp~rtson •~s ~de between then oe 

w~ights of thA d~~s and ew~ ho&;qt offspring. with no oorrections applied 

to th,- dat • In the cas e of thP- d.J.:ns. th~ fleeoi, w~tght represent.ad 12 

months growth. whil~ in th113 o-..sq of th11=1 ewe boggets only 10 months growth 

was tncluded. No corrqotion •~s made !or this f ctor at this st e beoanae 

within both groups th8 timff betweAn sh~aring was of stand rd length. 
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n. 
~'fl: x.xv. AIN 30U.~Rr.>_i A HJ COV.1RI.' c~ 'f ·..., iL~~c. · ronrs. - -
.:>Ouroe of lla.'llS ____ Off s~r!!!& 
Variation. d.f. s:s. 11:s. s.s. .s. .s. 

Total 182 46'1•04 146•37 - 4•63 -
BetwAen :::arns 9 14•70 1•6333 10•97 l• 2169 2•'15 •3066 

\Vi thin • .a r4'S l '13 452•34 

4'. = 
A : 

.B • 

2· 614 '1 

18•24 

•0233 

· '1942 

13'1•40 •7942 l• 

oo V ( b ) • •0109 

B' 

Pat rnal lliili' ~1b. Corr lation(mul tipl ti,d by 4 l 

• 2•6147 

: •ll40 

Daughter Dam Corr~l~tion {Doubl dl 

Daughter ~a~ Re resaion (.Doubled) 

• • 2 

• •0198 

•0109 

A number of pr~vious est1~~t~s h~vA be n mad e for h r1t bllity of n oe 

wei,:Jbt in sh~ep. Hill (1921) iilld Lush and JonPS (1923) report corr lat1ona 

of •60 between suocess1Te fl~eo~s in ran,s~ Rambouillet sh ep. h1ll1p t al. 

(1940) using dam ,md daughter ro r-,sston quotAs fi~urea for Corr1.edale nd 

R bouillet ranging from •04 to • 54. with ll8an •al u a ot •19 d • 30 res-

peotively. Br1 s (1939) quot~s a daro•daught~r oorrel tion of •57b tor ol 

sooured fle OA ';701~ht of ra~" Rambouillet sh·r-ep. H smuasen (19 2) us1 

seTer!ll. m"thods of ~stiDLa tion obtainfld f~ur 0 s ran.gin fro •Z o •56 for 

Bambou1llets. •23 - •V2 for Corriedales. nd •10 - •16 for Ro 7 • 

McMahon's (1943) study ts thP- only othl"lr work of ;1, simtl r n tar tot 

His r~sul ts 1nd1o " a h r1 t bil-

1 t,Y of approx1m!3t11ly •10 - -•15 !1nd ~aner:J.lly that herit 111t,Y 1 low. 

?h-, a J ooncl u:.31on o...i.o be drtiwn fMm the !lbo-.e an!.ll7s1s. In "eneral 

th111 flgur~s for intr;:1 sir , r~~r'? ssion ~r~ lownr than those r4porte b.r other 

workers. l'he p t-,rndl h ·lf ~1ib aorr"l:stlon method give 

is substantially 1n re~mAnt. with both ~~c ~hon and R smu sen. low 

values found may be expl!lln~d b7 tbP fact that no oorr8oltons h ve at tb1a 

st..lge beon used, and that only on~ floeue rAoording is vail · ble tor an -

7ai s . ilor"°ver. such a low re ~ression is subJeot tor 1at1vely 1 r, e 

sampling urors. and the nwnber of daughter- du.m pairs included in the d t a 
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is not large. II nae, it is oons1d r;!)d th .· t tho rosul ts bove 

oonoluslon that n eoe we15ht is only a nweakly~ inherited o 

p rt 

ter. nd 

th t 1 t does not a&re with th~ publ ishc,d dat on the !1ne-woole bre da, 

wh r heritability se ms to be h1gh~r. 

J?.VL~ L1.'!!iG?H. --------
s1 n1lar analysts was carried out to d"t~rmtne the hert ta 111 ty ol 

abon'• 

stapl l ~~th. Jtapl~ leru~th h~s not pr~Tiously b~n oonaider d as t -

tor of gre t import~nc8 in fl ec~ 1nvest1.~ t1on bee use of its ss d hi b 

oorr~ltt.tion wt th ~le oe We1 0 ht t: oMahon 1946). ?rel1.m1n ry 1nY st1 tiona 

of thP. r~litlon b~tween flenoe we16ht and stapl~ length on this data (anpu -

11shed) how8ver sho• th tit 1s not neoessuily a htgh corr l tion (•34 for 

166 pairs of , e H0584'tsl W'ith this f-ut 1n ind and oona1der1 th t so e 

tmpol't!lnoe is pl oed on stapl~ l ngth 1.n r g rd to ut otur1n, ua a of 

orossbr d wool t1~ nal.ys1s o! hP.rtt1b1ttty s ~ s justifiea. 

Thf-l d.1 t ·.1 <Jgo.1 n 1 s lta.si,d on th sa.-n m11 thod o f oomp rison 

in th" oa.s of nAeoq w ight~ 

w s uaed 

TABL~. AXVI. 

~ouroe of uams -.. ~-Jl.!!~~tng Croaa Produc\a 
Variation d.f. ...,. .~. !ii e.;.) • .;;» .:., • u:.s. s.::». 

Total 183 898-09 632•60 '13•27 

Betw~en ..,iri,s e 33•56 3•7311 06•64 9•626'1 10•96 

~1th1n ~ires 174 864-51 4•9684 645•96 3 • 137'1 62•31 
\ 

\. 

k :: 18•33 I 

Henoe A • •3540 I oov (b} • •3&81 

B a 3•13'1'1 B' 

Paternal Half Sib etbod (multiplied by 4J 

Int-ra Sire Regression of L::iugh ter on La:n :.1e od ( .l;OUbl ed J = •1422 

Daughter JJa Corr~lation ( IJoubled l 

Da.ughter Dam R ression (Doubled) 

• •19,1 

: •1632 

11.s. 

1•21'1 

•3581 

An averag~ ~sttmat~ of h~ritability fro the baTe figures would be 

about •21, Tho only other estim t~s of her tability in th liter tur 

deal wit Rambouill t r..mg sb~"P• .Phillips et al. (1940) repori 

number of re5resston ooeffioiants ford Uoht rs on dams. which ver e 
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•23 for staple le~tb. and thus 6 iv~s an ~stim t~ or herit b1lity ot •46. 

Ter~ill md Hazel (1943) roport a val.u9 of •36, for yearling (400 d e) 

Rlll1lbouill t .:n,es, nd •40 f'or wecinl tr'ds {125 dqs) thus _u......, ttn t t 

th"' har1.tab1.11ty of st~pl"' lPngth ~ 1ains rnlattv~ly oonatant with e. 

:No oth..-r ~stimatws hav,, bne r. publ1sh,..d for Rot:m'ly she P• Ont eta 

o~ this data, it would ther~forP.. appff~r th~t agsin, a with fleece w ht, 

th~ intensity of inheritano~ is weaker th~n in f1nmrooled bred. 

Uff!DUl..~ . r IQ.!! • 

The import noe of m-,dull:it1.on in .NAw /4e~•J.nd oroasbr d wools h b n 

ci1ooussed by a r.umber ot wrtt~rs (Dry 1934. ·zcl!ahon 1937) but s7et, 

11ttln unanimity of opinion h~s been achi~ved in r~ ard to the in nst ~ 

of inh11tri tano~ o! this fea tu-re. !.!o!.l ho n (1940) states th t ~~ ot the 

variation in medullation was du~ to season~l env1ronm~ntal effects and 

that only 1ot of tho v~ri~tion w~s controlled by th~ p~rents. He th re­

fore. ol~ss~s hatrin•ss ~saw ~ltly inh~rited charaoter1st1c. Goot (l945•b) 

studied th~ caus~s of vari~tions in th~ c1Dount of h 1r1ne s . B found fib t 

50 - 55% of th~ total T~ri~o~ ts controlled by 1nd1viduetl.1ty on, or, 

in oth(,tr words, is dun to ~enetio 1;.tnJ. suoh eni vrono nt l innu oes wh1 h 

~r fixed by th ti~e of firsts~ pling. Je son on the other b d, control-

led only 4Jo ot total var1anc~, w\111~ igq W:iS r s ponsibl of 1 of th • r­

i.mc~. 'rh1s anil,Ys1s indioat~s that h~1rin°ss may be ore strongl7 lnh rtt d. 

Thfll analysis of h~ri tabi.11 ty of h~i rinnss is ci1 ven below, u.ai position 

No. 5. sampl~s from both e.w~s ~nd AWP, ho~gets JOOt (1945 a) h ·s shown ,ht the 

..:orrAlation betwP-on pos1 tion No. 5 • ..llld Total H irin.-ss of th lle oe, is 

0•9245 and has th r-.forf), proposed th .... t ... 'osi t1on to . 5 ple 1 suft1c1 nt 

for estim.J.ting ?ot::ll Il.i.iriness. ?he dc1t.i on .-.!edulLition ia suppl! d by the 

le~oe Test1118 Dep·.1rtment , as "peroent:l.3A of h iriness" (or photo- l otr1c 

indAx·foun6 by d1vid1n3 th~ galvanom0 tnr deflection by the wei,ht of the 

s nple) (Qoot 1945 a). »~oause of the faot th1t tha m fill d at d rd deY­

iation tend to be of the same order. the statisttoal. tre tent• s c rri d 

out using a log~r1thm1o transformation log (n 1) • log {X - 2•2 1) 

(?he factor 2•2 is included beoause zero on th~ medullomet r cal ts 2•2 

cm/gr. - the photo-electric index of pure wool). 



l!ABL~ llYII . 

souroe ot lJ~S ottanrtu Cross Prodnau 
Variation. d. f . ... 
fotal 1 80 

Between Sires 9 

-;fltbin Si. res 171 

!:;i . S • ~ . :;. 

19•42~6 

0·8593 •0956 

18·5643 •1066 

R • 18•042 

A • 

B : 

•0128 

• 0871 

~t I,; • 

.;) . .;) . 
l '1• '1564 

2•8594 

14•89'10 

COT ( a) 

OOT (b) 

llenoe Half' ~ib ~orr~l at1or" (multi plied by 4 i 

Intra :Jira R rAssion of .Datlclhter on Lam ( Doubled J 

.Uan&h~er Da:n Correlation {.;Joubled f 

D ughter Da..~ Regression CDoubledJ 

II.::;• s .::$. 

•141~ 

•317'I •6176 

•08'11 '1•5243 
~ 

- ·001,. -
• •0440 . 

- •~125 -
- •8103 -
: ·8'1'18 

- • 384 -
?he results quot d r.tbove Jive a m~lln val uf9 for heri \ bil • ty of bout 

•76 whiah shows hair1nP.as to b v111ry strongly inhftri ted oh t r. 

Beoausn of thn importanoA in brA din; of an accurate esti te of herit b-

11 t t7 for hat rln~s ,.; . 1 t w s d~c id8d to conv rt both hogget d ewe n ces 

'° a 11fttt1me aver· '8 hat rinPss on t"l.e hindquartqr by the u e of tb re• · 

greesion equations given by ~oot (1945 b) rhey arA Hogg~ t le ce o -

1 tlon No . 5. to Lit~time ,~ver .J8 IT.11r1noss . 

Log Y • 0 •8448 +- 0•6742 1~ X 

,ourth ~" Fl~ece ios1t1.on :·f) . 5 to Lifetime :-.Terlge II iriness. 

Log Y : 0 •8589 + 0 • 8099 log X 

lil.S. 

•0686 

•0440 

As Goot's r~grAssio~ ~quattc ~s ar~ b~sed on th~ log rithm of sross 

ha1r1n~ss (1.~. the log~rithm of th~ poro~nt'.lg~ h~1r1neas w1 out 4 duo\1on 

of the factor 2•2) th figures werP, recal.cul~ted on this b ata. 

The results aro ~iven in l~blo UVIII • 
. 

fABL~ X.lVI I I . TI~ CRo~~ =~o~UCTJ FOR --
HAIRIU~S3. 

.... --------- .----. 

Source ot uams Offspring cross Produots 
Variation d.t. s .!:> • \l e .:l • ;, .;';) . lilew• s.s. ll.S: 

Total 180 ?•6445 5•8868 3•039'1 

Betwe~n Sires 9 •3360 •03'16 .5904 •0989 •2176 ·02'2 

Wt thin Si res l '11 '1• 5065 •0439 4•9964 .0292 2•1421 •Ol.66 
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B : 
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•003·6 

•0292 

cov (b) • •0166 

B' 

P \ernal Halt Sib ethod (multiplied by 4) 

Intr atre Regression of »augbt~r on~~ (LOubledJ ~ •V562 

Daughter OorrAl tion (j)oubled) : •9oo, 
Da:n lJaught r R r ssiou (Doubled J -- •7 

lb.is yi~lds an veragP- est1m ~to. of •72 for herit bility. t urea • 

st ntiiuly 1n acoorddlloo w1 th th ft ure pr viou ~ly o cul ted on the on.-

he in so~pablo oonclusion from this d t 1 th th lr1neas 

is strongly 1. nh r1 t.,d and th1. t SP.leott.o n on ind i Tidual. will 

~bout a rs oon bly rapid roduotion in th~ ..unount of h trtn a s n • a 

ooncluston whtch o I be supoorted by t hn 8Apr SSPd opinion -of br dera. 

th \ h 1r1n so h..:is be n l"~duc ,1 oonsid'!r bly In m n:, nocka n the n 

Zf!J.il sind orossbr~a olip ~n r:il ly durin; th~ 1 st d~o:ide a r ult of l• 

,ot1VP. br ~d n..; both us1ng th"' m~dullomt:1t r tllst and 87 

hatr1n .ss 1.n wooJ .• 

ati ~ion tor 

An an ysis w s c~rried out on th~ int ,nsity of inherit oe of !1 r 

flatness i n thA d ta onllectnd. :ChP 9(JOr in_; me thod quot d in th 

IV w.;is usea. 

.3 J.n' C ~ :~..; .·":ODUC ?:3 OR COUlft. 

o ton 

Souro4' of .1.1:-.UnS Ot'tspring t-'ross ,roduo1 
V r1at1on d . f . u . .. , . ,n . -' • >J•.J . 

'lotal 186 125~•54 1224•45 

Between ires 9 5'1• '19 6·4211 19'1•53 

ithin Sir~s l '15 ll.9'1• 75 6•8443 1026-92 

k -- 18•65 

: •8622 

B 5•6681 

PatP.rnal llalf ' lb. Method (rnul tipli~~ br 4) 

Intr Sir R r~ssion of L~ugh t~r on D m (Doubl dl 

D:1ught,=ir D m Corr_la t1on ( Doubl~d) 

D ughter am R ress1on ( I>oublod) 

I.l e~ • l:> e.:> • --~ 
233•'/3 

21 •9478 - 6•'16 

5•86 l 239•49 1•3 · 

OOY (b) • 1•36~ 

B' : 6•84 3 

• •512 

- • 000 -
- •37'10 -
• •3724 
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st . .1te o f h r t bilit_y for oount 1s O• 

h r t bil 1 ty f ount O J" th 

• 

re tim tf' o 

by Ma:.t hon (1943). His stima t 0 f t "l :o p rob 'bl "f :d 

htch 1s in olos8 ..igr m nt with th .s tim4 t dertv d V • 

t h r .. or • atro ly tnh rit d oh~r ot~r . 

1 

o 17 

t 1 

t 1 • 

Usin.:; th "' soori n _; sy s t~ ·n d qt 1..1 d i n S ,ctior TV. b. rt t bill ty ;anol.yste 

was U:;i,r 'r' i ti out on th il f¥-'!U ~ .~s /~ •i~.olr, ' r .1tHn:; , ..i.'1d 1s pr nt d i n ? ble • 

x.u . 
JR - .vfNJ- . 

------------------~-- ...,. ___ 
:;ou-ron of .0 .;1:ns Offs-ori Cro 

riation d. f . ,, . .s . s .s . .,,J • ... ,,J. --i . ;, • ., •J • 

rot 185 591• 02 4'16 • 4 3 • 2 

Be n .,;,1.rns 9 29 • 31 3 • 2567 I 51 •42 5 • 7133 1&•98 

·,· 1 t h i n ~ ir s l '16 5'71. • 71 3• 2.1\ 64 4 24 •82 2 •41.36 26.4 

A :: 0 ·1760 

2•4136 

oov (b - •1502 -
.B : 

.l?at~rn,:u Hal f d i b Corr l..1 tion ( mul t i nl i r.11t1 by t1 J 

In tra. ::, tr . Reg r s s1on o f .LJ,.iu::~h tq on l;am ( Doubl d) 

am ~aught r \iarr l at io r ( Dot bl d) 

.Dam ught r ~egrqssto ( LoublAd) 

: 3 • 2464 

• • 2'14 'I 

- •0926 -
- •l ,o -
- •l -

a figur e- ich is n closf') ~ re~rne r. t wi t11 t h.1 6 iv n by v o; o n (1943) of 

w e l Ro 

arsh . 

mmr ·ABILI?J OF 

B IS . 

or t hA e alu tio n s of ._.l flurne qu litiAs i n ··hioh smal l n 

wer used . t he d 111eht r - d...m oorr,::,l::iti.on was oalonl · t d s i nd1o t d 1 

tion IV. nd a corr~ot1o n (al o J ive i n J eotion IV) ppli for broad o 

l• 867 

0•1502 

;y doubl1n "' i he d~ught r- dam oorr la.tio ri an esti rn t of h"ri t btli tr • foun • 

fhese sti mat-es r e cli ven in Table ill.I , <1n >r ph1o · 1 pr s nt tlon of t.h 

d t i n 1 ur a XII - XVIII. 



Intensity o/ ln/Jerifaflee of' Fleeee Choracters 
I 

·LOw'• 

·SCALE· 0 lOf 

• Featare­

Fleeee Weiy'l7f 

Reece 9velity 

Staple Len9fh 

Jlcr1"r->ines5 

Count 

Handle 

LusfPe 

' -

Colour ~ 

Generai Cllaracter Fore ()uarter 

_ General Character Side 

General C/Joracter llind ()uarter 

l3ack Wool ~ 

• MED UM • • STRONG • ------30/ "Wf 50f 60f 70J' 80f 90/ 100/ 



,,. 
,lA !!Li,. All I . • 

Oh r aoter n H 

H:lndl l 6 • 

Lu tr 1 85 •2'1 

uolour 1 87 - low ( l n ti'Y or-
r 1 tlon) 

For quar t r Ch· r ot r 1 88 • 20 

H1ndqua.rt ar "'h!ir ot r 1 66 •3S 

51de Ch r ac t r 1 8 '1 • 2'1 

aok · ool 1 6 7 - low (a l n ti~ 0 r--
l ion) 

o d t h s b e r, r Joord d in th~ 11.t r.1tur on th h rl 11 1 of th 

ch raot rs or ah P• ow , . r. ne a .r is-1 of th 1r prob 0 r 7 an 

b t .1 <l fro n v-.1rious t '-1 r OO t sid rations. 

1:Iandl • of wool is cond ition d by a nu . ber o f Qtor which b 11"0 

ol as fi d nto ., n tio ..l!lJ nvi ro nm~rn t tqr • f 1 h 

y be · pri ori ol a. slft-,d 8 .n tio in n tur,. r t i r l" • -
ul l io n . pl · st o1. ty, tz • sh p 9. .d d i t1on ot th 1 nT ron• 

ntu ff t nutrit on.and its ff"lot on th ount 1 t 

yol k , s 1 bl _ f · ,.., ct of inoort' ct d i :;!> ~ 1:id cl i'll.;a t · n r• 

all y. Llt t l i s ~nown bout t.h int r r l .. ton hi ps h .t 

t ho ' bo esti .1t of int nsi ty of inhP-rit 09 tndio t t h ore 

ar impor t :1n t 1 ri oontr1but1 to th h dln of 0 01 . 1 r ry 

t h~ suo es th t h9.S t t nded t h .Jrft,,d . rs fforts to 1 prov th of 

th i r wool clip by • .leot i on . . is suo ss 1nd1.o te h t b ndl 1.y 

t nb r tt d. It 1 also s pport d by Dey {1930) '#ho oun ul r·, of l'O &-

s c t n a?"!d k n to b ch ,lr:so t r 1stic of h rsli wools. d o nol d d t t 1 

o· us of . r hn ss i ~tit~ stron1ly in qr1t~a . Thus t h s t t t o 

\) h n 10 1 u t d n"d b th-"' AV t d n o . v_j,tl :1ble? fro oth r so ur 

olour r ;;1d n6 • d.S sho n by th,., d t • h S a V r y low h rt ~~l.1 <I· 0 

- rJ.oTi r oonin.J , i t is red.son . bl th:1t tho oo l our g r d n 1 tl f ~ 

by nv r o nm nt and th t hi,r <.l i t y pl J\YS but l P· rt i n it t in t1on. 

,... 1m11.1r r sonl 0 n b ppl i d 0 thie, o i88 of .::iO'< r • r • how 'fer. 

t h g r A Ar i n oour · cy of th r d n& nd th · r t r nu 'ber of f ors whi h 
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have to be ooneiderod .may oombino to 6i ve a lower value for heri tablli t7 ·of · 

bsc~ 5 rad1ns than is Justifi~d . 

the herttibility estim.ltes derived f-:.,r Jeneral Ch,£r oter on 

Jtde and Hindquarter regions cull for somq comment. It is not1 • ble tb t 

the~~ is a gradi~nt from low hP.r1tabil1ty on thP. ~orequar\er r ion to htsher 

h~rttabtltty on th~ Hindquarter. .1. t ft rst i, i~ht. 1 t is t ptiog to associa\e 

t his appar~nt gr~d1~nt with th ~t of f l~~a 0 growth from shoulder to th 11. 

as demonstr.l ted by 'l'hornassP.t ( 1958). But sa,:'lpl 1n6 err~rs owing \o the l 1m1 ted 

numb9r of observ .1.tions ,;;1.nd th"' ,:,r,..or in 5 r.:1d 1.ng teohnique vi ti te atns't 

too •vide g-,neralisa.tion. ?her~ ts some just1ftaat1.on . howe'fer. for a-aswning 

t hat tht1t Hindquiirter oh•.:iraoter is more stron~ly inherited. I t is the writer•s 

eiperi~noe that th-. grading for thts rqgion is m~rkedly innuenced by the un\ 

of h::a 1.rin8ss. :1-s sho'"Ti by th'-' pr'! s~m t Ila. ta., 1 s stroll6ly inh rited. the .:assoo-

1 a tlon bAtw~An d&~ and offsprin3 1~ this cbaract~r ts high. It is. tbe~fore . 

likql,y th1t thr.i, amonnt of hairinf'Jss prPstn:t wtll influ!!nCft t he Hindqa rt r 

oh~r~otr>r g r adirig to a s1 m1.lin• ~:xtrrnt. t:1nd tn i. s1m11 r manner in bo d 

and offspring. thus le;:id tng to a grl')a ter ·;t.aoooi J. t1on between the two. It 

should bn notqd that this r~asoni ri6 ..1pplios to th~ gr ding for ob oter 

ostim~ted by t h~ ~Y~ J.n~ not necessarily to the Hindquarter oh r oter pr se. 

Until thi,s~ esti m.t tes :1re suppl-,m~n t~d by d&t!i !rom subaequ nt ye ~s. 

furth~r intqrpr~t~tion cto~s not seem w~rrant~d. 

m~ R~ITA.BILI l'Y 01 C;'.RCX31.; COhFORM ~ro:; CH, RAC ?1m5 ------------------------------
ilarnrnond {1932}. Mc:.foek:1n (1940) .P~ss3n (1940) :illd Ver& a {1989). 'fe all 

sho-.n the extrame oodifio1tto~ which P-nvironmPntal variation produoe 

throughout the growth period , on t 11~ de,velopml'llnt; of :ne:1t qn!ll. 1t1 s tn the sheep 

anu pig throu._;h t hA d iff~renti~l rola~io~ships between the growth of their con-

stt tu~nt parts. Jurvey1 n5 thP;ir r~sults. it would appe~r t h t. aa re srda 1be 

m~at qu:11 1ties of ... mim.1ls . the ~nviror. ·:1,nt is of paramoun \ tmport no • Bnt. 

thPir r0sul ts wtrre- b..isftd on widP diff~r.,,no"s in thi:t lnTels ot feed in • d. in 

thff oas~ of MaM P~an's experim~nt wtth pigs . i nbrPd pigs wer used. t hus reduo-

1.ng tht"l -Y.1r1at1.on du~ to h,,red1 tJ to :l.S low a valn~ as possible. It. would be 

"'Xpeot1'd tht=,rqforr,. th'.::lt hc,r~d l ty wo,~ld play ~ more import nt part when con-
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resu.l ts rP. v 11 .1.bl n vertt.~less, on thA hAr1. tabil i ty of Tlal le dift no a 

in oonf'ormatlon in "" .1 t produoin..; a.ni al.s and i n th in th i,- e 

Lush (1936) studied thq h 0 r · t btlity of som~ care se sur t 

nine. 

1ne4 

tr~m dat of th~ D1n1oh S1'1.n .rogeny Testi~ Stations nd quot8 eatt tea 

of 0 •47 fo~ t 1ckr. . ss ot back fat, and 0 •46 for thiolm sot b 117 O• 4 

for 1 . ng th of body. In 1 st .. cy or body soor~5 . in pi s, H ta r, D1ok reon 

~n ~~11~r (1 944) ehowod th1t 38; or th. vari tion betw en p t a within str 1na 

·md s aoon as du~ to the ~dditiv~ effPvts or ~enea ~d th~ 92 o 

ions bet a~n dtffPr~nt str:;;.1. r, s i. thh. se· son nr~ h1:trit ble. 

dtonak r !lild Lush (1942) founa by rOdr-ssion o! offsprin.g on d on 

tntra-sire 1ntra-SO¾Son basi~ that 20; o. the vari tion of body oonfo 

suor 1n swir.. W..\ '1 h r cl 1. ttlry in tl... n 1rrow sense or th ord. 

ion 

In beet' cc:1ttl • littlP. r.v~st1 :1tio r h.ss be n c ?"rt d out on h r t b111 ~• 

(1948 (bl.) in hioh th~y 01.v ~ results of o •53 for ani 

tton. 0•84 for c3rcasA ~r da, 0•69 !or lre o! Y~ musol 

soor for conto -

nd O•Ol for dr s1 

p13roent~8 . ThPy oonclnJ th-1t quality measurns ~re les h r1t bl th n prod-

uctlon ., .,asuros wh'loh war'! r .port~d 1n dn ~urlir.1r p:.1.per (Kn pp 

r :i,. > 

ord o 1946 

In sh !!tp, Tnrr1.ll nd ·• Al , (1943} ost1. J.te t t only 12 or t h T ri tton 

thq hnri ta.bi 1 i t,1 or a numbrtr of b.">d.7 ch.1r.1.(! t rs in t h4 • Z 

?h-,y :3 'rll) 

Ho.J.d Jr.1-d 1.I\'5 •30 

•13 

n '3'. 

These rAsul ts ariit tho only ones th·..1.t ..i.r str1.o tly co p r ble wt th the 

data given t n this inv~sttJ. tton. 

BODY AS HOL ~ 11R A1.>Ir~G . --
An analysis of th~ g r ~dlng was oo pleted using th~ nwnerio ., ue for 

th~ gr dings s g iven in 3ec t1on IV • e results !!.re t bul ted below. 



TABL , llII. 

;K)Uro of 
V ri tion 

total 

et ~n Sire 

'ii thin Si. r e s 

..?at rnal tial 

so . 

Vams 
d. f . s .s . u.s . 

182 515 - 91 

9 45 • 58 6•0633 

l '13 4 70.33 2 • 718'1 

A s · 0374 

= 
lb ) thoct (multi. pl i qd y t. 

-Ro DOC r .:i OIi 

16• 93 l• 81 . 4•'1T 

2 • 2 

------
OOV (b) ~ •1556 

B' • 2•'118'1 

• - .0584 

Intr J 1r . R grAssio !, of vJ.U .',ht -r on .vJ.m (uoubleu J • •1146 

: •1300 

: •12 8 

D·~u:,,h t•t' ..'.J"m ~orrr.il t10 "' ( Don bl l'ld J 

lJ-.1n.'.3h t~r lhrn R gr ss1or ( J)f)ubl~ ) 

•5300 

•1556 

R .nc ~ thr, h"'rit.:1.bility of rlody As .i. .hol , g r l nc_:; pp r t o b boui 

•12 and so ,1 s f ac t 1 s 1 n 11 n w1 th 

r sul t,s shown iy t.h, :i:.unmond sohool .&f work~rs th:J. t th en ironm nt s 

pr domin .i in6 infl UPn oe on c.:1rcciLS , oo for , ..i tion . 

II ,RI r .uHLI ''l O.i:' 

e 

appr is.Al h...tV~ beer~ ucnsid rfld . I'h,.. ·::i~t 0d of m lysis us d w th · t of d -

d ught .,r oorr"'l.ition with corr~ction for broao c:1t gori s . Th e 

founc: .ir"' _;i v .n in T· blil\ x: r II (sa ulso .Fi..;s . ..... r to ·· IJ 
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dt for H 3d gr ~din ; o n b n to b in l in wt th be ft 

qnot d by 0 hon (1943) .:, est1 te for red fyp fro thi 

i nd io t s t h ·;} t it 1s mo r strongly inhqrit d ~ban prf!l"t'lously r . 

v,i, wri t"r• ?he d if'f~r no betw·. ,n thn two stim.:1 te 7 in 

b u to th ..u-1 tio b t n d 1ff r n t judg thod by 

Br d ypt"? . ?h~ pr s nt wr1 t r 1 s of th op1n1on t t 

st .st is b s d pri m_j,1" 1ly o r. t p of h · d , 1 ~ h of l 

:i1.bs nee of 

o f s8oond iU'Y 

y , j or oontor at1on or wool def at, tho · b a:tJy othe? 

d . inor i mport oe r consid r d . i s bown tn th 

t~bl , Head gr di ng and L ngth o ~ p t le st r strongly inh rt d . 

how 'T r 

7 • 
•ur 

t ~ 

-or 

r• 
boYe 

It ta , 

t h rP.for . logi c 1 to Axp ~t t hit a ch r ote-r1at1c compounded r. 1T of be 

to s tro~ly inherit d f a tur~s uld it, el b stron lJ inb r1 ~d. 

~om . other re lt ar .1.Vll bl • ( unpubl 1. sh • 1946) 1 h 
" 

or comp r1 so • By d -off spr1n,. ..:orrel ;l ~ion b t .. . n V riou r 

?acters of Homn y 8W'3 S n d. th 1r JJO !1 cross o fsprtng st1 ' ot h 

of length o f nno n ·bone f • 84) nd ei;ht of oannon bona ( •84) w r fo 

the se can b comp~rqd w t h L~ngtt of Lg r di n Bon r di I 

bo d • eral sup, ort t h conclus i on hich a.n e , ·· ue f rom h 

~r strongly inh rtt 1 h~raot rs t h u; b , uoub tl. Js s , th stl t r 

d. 

1n n.• 

7 

ot L s m at 1bov , 1 ts tt·u v u,, au~ to rror s ot d ~ i • 

, 1th r f r nc"' to r bl XX.XI II , an int z:>,:, stt ng r el t1onsh1p n 

deduc~d . a cons qu no , of t he t h'3s1 s t h :1 t h fo of h 1 

. r sul t of di f t r n ti ::L1 g r wt h :in d valop;nen t o f i. ts p<.1.rt • 

of d elop. nt of t h s p~rts i n pos t-na t lif h n st ti 

'.fhus th r ion ot th bo 3 

Ar ted a ut into r'31. atively ''early" cllld "l::1te'' d v lopi • 

d lopill.i;, p rt . th ,n , c .i.n b d fi ned s o n, whioh relat1 to 

r ter proportion of ts rot~ ~ly in life . rhe s e 

shown t h r k d t nn u no o f pl . of nutr1 tion on t he n1 

b 

o 7 1 

or r 

80 

d 

s r sul t of t h, r d i f f r nt1al. rowt h th pJ.r ts co tff r n ti 17 f r 

'f ilabl food supply . " rly" d~v lopin p r s r 11 V V 

first olaim on t h ~vail • bl nutri nts nd cons qu ntly un er . d r on iti• 

oos, th ir gro th is not del~y d , to thP s e d re "l t " V opt 

parts. I t o be 1mpl1 d \ha t even under av r ~ ond1t1on or nu r1 1 upp.l.7 
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and nvir onmen t al oond ition , th ' e r l y" d velopi ng p· r-t 

is mor of t h ir f ull h r9di t cy ro t h po tential. th 

r 11 ely '° r -

"l • • ., t oping 

p rts . Cons~qu ntly 1 th " .!:irly" dev l o p i ~ p.-.rt , h e f f t o t h h r • 

d i tary ndo n t o f t h .J.n i mal is s o n to a re t r ext en t wbl l t h t o f h 

nv1ron n t 1 1 s s i mportant. 1 •• t herit b111 y of ~P. lJ' 

oh r t r , on t h is r aaon n.• . should b gre t r t h 

op i n ch r ot ,rs. 

·upport for t h i s ont n tion i s iv n by t h r sults sho 

He d , L n& t h of L~g , Bon nd Br e ~d Typ (whi ch i s 1 r ly 

f~at ur ) ar n a rly~ d v l p1nJ h~r ot rs ~nd t the 

h r 1t~b1l l t7 v lu s h ~r s &honl d rs, B ck , Loi n and Hindqu 

tt 

n 

r • 

'f 

V lopi 

d vel• 

l 

of i b 

bi 

whi 

I ll . 

r 

.· u r el.:itiv l y 1 t r dev l op1r. ohar aot r s , h-.1ve lo r b r i t · 111 y 

notioe bl t h t , with i n t h ~1 l.J. ~- mAn t on e d v Jlu s t n o f o l low h 

• I t i 

tren as t h 1r order of ev9l op~ n t t hoU&h th in~ · ur oy o th t ho 

a sur , n t .lll· ~ttly s i s oaut ion i nst o r ph~sis of 1 

l i sh d d t on t h h ~rt t 3.b 111 t .1 o f· c a r oas s ur ~ .. n s in to 

oin. 

8 

r l ti onsh p b t P n ord~r of d~v loprn nt nd s tr ng t h of i nh rtt o . 

The 1 v sti tion of t he dd ti ve f f ects o f enes i n oon roll! t 

1nher1tan a of c roa s e sur :-:i n t s in she"tp i s a r lat i v l.Y un uc fi l d 

and l ttl d t is va i l · bl~ . sul ts f ound 1 n tn e d b c t1.1 h 

b& n r epor t ed arlt ~r (Lush 1936 . nd Knapp and Nord kog l 6) 

l imit d amOlmt of d t w s avai.l .lb l i n thi. s P. Xp ri nt o n x t r n 

ua:ro se me sur .·:i n t r l~ tions be t n ewAs .:llld t hei r w t h r l • 

· surn nt s con s i der <l " r e (1 3 l~ng t h s m ~sur fro t l"U h ) 

G ( t d t h o f g i gots) and (1 ngth o f tt b i pl us t· r sus t ro th t rol on 

th~ pr o xi al nd o f t h ti b1 t o th :Ul t .rior d of t h dist 
• 

t r s • ) 

TA.BL~ __!.Y, • 

er sults r~ i v ,n in a bl ~, IV. 

har a-0ter 

, 
G 

! 

H~RI? ,i BO.u 

n 

69 

69 

69 

H r i t billty 

lo (n 

nd o f h 

ti -.e or l t ton 
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co s1t1on rhA importano~ of th~a~ mo~sur~ments ~s indioes of oa.ro 

h s be n stressnd by "1alicor and ~J.o:Jeek n ( 1944). ?hey abow oorrelaiion of 

O • 694 bflttw en '? X nd total w .. i~ht of muscle ln Canterbur11 b(2'• an4 

l: 's) nd oorrelat1~n ot •934 for the s e me~sur~ments nd wet t of bone. 

Thq low val u~ tor the ? sur~Ol8n\ 1 a surprising 1n that 1 t 1 a sur . 

of leg length c:ind thus £rom o tlMr d::£ t..::i would b" e1tpftote4 to be atroDS17 lllher-

1 t d. Howev~r. thA nllf.lb~r of obs rvations is s ~.a11 Dd th error 11 ely to 

fur th r A.xplan:1 tivn will -Al so be Sl.18&ested tn pp ndtx v. 

Strtot.ly s pe.lk1ng. ~n ostt ·~.1~ of herit--tbili ty is ppl1o bl only to 

popul ttons hioh h~ve a ~n~tlo m~<e-up ~nd 8nvironm4ntal nt similar 

only b,.. g n ralisf!d t· so 1':ir ·:Ls thi.s r Jstr1ct1on is t l:c ,n into ooount. 

R~nc~ som~ discussion 1s n .o~ss~ry on th~ ocur oy nd pplio b1lt.t7 of 

t'1P l" ASul ts. 

C.d 

In i,n rcU. thA r,.,s11t11blance b tw~An par~nt .1.nu offspring ;;.iivea the s, 

us~ful ~stim t , of th,,, :1dd tivA ert~ct of t h ~ d; n-,s affeoting the oh r ot r­

istiu b~ing oonsiderad. It do~s not i n~ lud~ any o: th" Y riano du to do -

in1~0~ devi~tions fro~ tha sdd1ttv~ scha~~. r : u1~s, howev r. 1nolu so e 

s rn .. .'11 .unount of th~ v :1.ri.1roe c.uused by • p t static int ra.ctions b o use oh oe 

at :.:end8li~n segro,:; .... tion i ·ipl1.,,.s that some of th g•me groups. esp otally ~he 

stipler ones. which produaP th~8~ sp~u·ai Aplst~tia effeots. will b tr ns-

'!ll ttod in thqi r origin .. il oombin J. tt.o n to a smll.l proportion of g Bt • s 

Lush (1940) indio...1.tr,s, "l P.pis-::.:.ltiu ,ffqot dnpn.ndi n; on th pr s nee to th r 

of two genPs, would be tr:1n smi tt~d fro m pj.r n t to 01':tspring only h.uf ott n 

tbre as would an ~dditt.v~ ff~ct d~p8nd~nt on tbn prAsenca of only one n • 

genA '!ff ct only o r. i,-!ourti1 a :, oftqn ~tc. H0 noe. in the gener ai tu tion 

only sm!tl.l proporti n of th~ Ppi~tatic P.ff~cts contribut t,o th p rent-off-

sprin 00rrAlation. T'!1ts Pp1.sta.t1o co ~ tr1.bution. how.,v~r. must r in un-

d-"ft ., :.,a '1C thP ~ tho d of ma 11 sis ol ass~ s . s non-ht"lrnd 1 t y th dift r no 

oausru by do l n ~noe and most of ~hosP. c used by epist tic devi tlons trom e 

~ddttivn sohem~. Tn tho rnt.1.in. this <.un- .ot le:ld to ~ c-,ns1dei- bl error, or 

it is only th'! !idd1. tiv~ efi'Puts of t hf' 6 111nPs ooncerr.ed ( nd s e s 

of th P.p1st~tio variance) wnich is ot~d upon by seleotton. 

l p rt 



a.. 
?he patftrnal h~lf stb m.,thod of ~st1 ~ting b 0 r1t~b111t7 surfers from IIOnt 

oorr~l '!ltion botwtit,.n hll.f s1bs is sn-a11-,r than the dam ottspr.1ng oorr l tton 

on th~ asn,.pt1ons or no envi onment:tl 9ffaot. (•25 a 

th~rAfore multipli~d bf four instead of two ~nd sos plin 

to bti 1.nor asqd by t:11s L..1.rgf!r mul tipl 1 P.r. 

i nst •~) It is 

rrors are likely 

l'rom study of th"' b1omAt.--tc r~l ~t1ons betwefltn thfJ pbenot7p& of the 

p~rent ~nd th~ )h notypA of th~ ottsprin:3 ustn~ ,r1Jht's m~thod of P th 

CoAff1otnnt ( ri:ht 1934J it Olll b8 show th t t he correl tion betw en theae 

two ittribut~s is 

rib r0 • ab h2s 2 t- ab h2g2m + e ' e r ~ •R 

Nh~r~ h2 5 2 is the portton or the actual v ri~noa whioh ls dd1t1Te in ~ff~o, 

(h ri tel.bill t7} 

b ts th~ pith ooeff1c1Ant trom genotyp~ of p~r~n t to enotyp of ott-

spring. 

mis corr~l~tion b9tWP."n ,enot1po o! sire ¼Ou _8 notyp~ of d • 

r,;: ' " is t hP oorrPl tion bet;weqn t 'l1P. Pnvi ronm~n t of th . d d th 

f!nv1ron"'.m-rnt or thr, offspring . 

Th 0 Tar'lous co:npon~!" ts of th 1 s p.irer. t off sprt r-.tl oorr9l tton lndt te 

th~ f a tors th-1 t ar,.. 11.k~ly to b~ 1mp,~rt !nt in 6 1vin3 a bi · s to th her1 t b• 

il i ty ostiaute . 

(i) 'l'h~ vi1lu& of the p.ith oonf!lolt?nt ..tb is b sic 11,Y an expression of 

th~ ~xt~nt to \"lhlch Mendeliar1 sqgre5 .1.tion. ::ts aff,:,ctfltd b,1 ohan e. pr its the 

genotype of the p.1r~n t to d~to··mint:? thll' 6 eno typflt of thA oftsprin&• Un.leas 

thfll p1.rtttnts differ widely in theitr degr~e of inbr eding fro th t of the 

As no inbr din waa 1n­

ol udeu in th~ expPrim~nt. this source of orror ta pr~suaubly non-ei1st9nt. 

and rn-orqover, 1no~oasi n6 th~ numb9r of observations has the etf ot of red­

uolng orror du~ to Mend elian s~grAg tion to '.l negligble value. 

( 11) Th~ oorr~l :-i tion betw~en .;,,,notypP. of d~ and geno type of sire Cm) oan 
~ 

for !ill praotic~l purpo~~s bA regarded as zero in this dat. rt 1s sure 

• 

of the degree of dep~rture fro m r .::U1dom mAting . The ew,s in the ~pertment were 

asnignqd 9. t random to thnir si rA grouI)s an<l S() this oondi tion L fulfilled. 

{i tt) Th~ major difficulty 1n th~ interpr~tation of d d h ter oorrel-

a tlon is that of appra1s1.n5 oorr~otly thq 0 nv1ron qntal oontributtona to 
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the obserTed rqseembla.nce. In this dat~. the oorrel lon (P . • ) 

the environment of the d ':tl and d..J.ughter is ssumed to be a 1'0. 

groups of both d sand d ught ,rs wArA run ~s a mob. · nd no pot 

ire 

was oord8d to y ind 1 v1du9.l s or to any group. oo t e f r as w ssible 

d ht(!!r d tb~~~ was no t~nd~ncy for thP. .nvironmnnt of both m~ b rs or 
p ir to b~ abov~ or belo th~ flook ver~o in ny r apect. oreov r , in o 

f1.1r as ny .,nvtronm'?ntal oorrel.itlori may h ... we Axistod, th 1ntr - ir g ho 

of ao put~tion allo s for this f~ut to~ uonsid~r bl ~xt nt, for be 7s1a 

is r~stricted to th~ amount of v~ri nee which is found within the roup of 

ew s m1ted to Pa~h sir (l'h tPrn B' in the :lllalysts) while if! reno s bet­

ween th~ groups of .w~s ts lqft unanalysP.d ~s to its h red1t rt or nv1ron en• 

tal natur~. 'l'h" tao t th" t th,, in tr>:A-sire r gressi on 1 s not btased in ny 

parttoul r d1.r4'ct1on 1.n th v rious osti .: t".S see s to sup rt the conolusion 

that th~ ~nviron Pnt9.l correl:Ation is zerb. sis expeoted fro the d a1 n of 

thf! e.xperim.,nt. H~nce. thP Aquat1.on for d n d:.iughter oorr l tion r due to 

rib P
0 

• ~ ½ h2g2 neoAssitaiing only tha doublin of the oorrel tion to 

6 1v~ n ~stim tP. of ~~ritability. 

In the o s• of th-. qu~nttt~t 1 v~ly . Pasur~ blP char c rs no orr ctions 

h·ve be~n m dP. in this dat. This is ~t v~rt no~ · th sev r or th h rtt 

rrill (1945 b. 1946} In t tr 

d~ust.,.,. for s"'x, ~ of d1J.r.1, typA of birth and r ri 9 

a.t wf?aning eto •• as d,.t,.rrnir: d f'rorn an earlier stud1 (Huel and 

?h." ftffect of this co~rf'otio , 1.s to rnduce th v~i:1.nce u" to 

rrill • 1945 • 

vlron nt 

o~us~s. .:1nd. us inorr, s,,, h~ri tAbil1 ty. In the o :1s s quottJd. 1 reduce v -

i abil 1 ty in Wflt f n,.~ wni ; ht. by 5 )% ar:. ~. St.:iplo length b7 2 w1 th ona quent 

inareas~s in h ritubility. rn thn pr~~ nt d t~. how9ver. it w s oonsld red 

that adjust~~nt for s1 il r envir0nmnnt l f c~ors would be r f1oi nd 

unw rr.atn t b•caus~ suu~ djustrn~nts are not ordin r1ly u din oo rot 

praot1c~ • ..md would cons. quP-ntly bis the ,stlm tes to•llt"da h her f ur . 

A possibly 1· portant souron of ~rror. ho ev~r. ay h v be n introduced b.Y 

omission of a oorr,,.ctio r. f'Jr twins. ?he '3ff9ct of this faator ts o d or a 

th0 vari nae wltl'lin the groups of awi,s (rfltduoe B' 1.n the nal..rsia) 

to incr s, th~ v:il.u~ of thA Intra 31r RA r~sslon. Kor ov r, it 

d h nee 

uld t nd 

to 1norn s th eff~ut of ht~hly .0110zygous ew~s. (in co parison with th • • 
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erage of the population) it they h~d twin 1 mbs. 

furth~r. !lfld oo st 1mport!ln t source of error in the an :,s a of h r i­

tabil t t7 ts 1ntroduoed by the in~ocuraoy of the methods of .eaau.re ent. 

fhls appl1f9s in p.1rt1.oul r to fh4' flq~oe and body oharac\era wb.1ch • r ea­

tim ted by 97e d hand . Th~ ·e inaocurac1aa result in a reduction in the 

estim~t~ or h~ritability and an inor asn in the proportion of v 11.nue lie\ 

as envtronm~nt.:il.. In additio n , th~ stimatqs ar b sed on only one o sen,_ 

ion for each char ct~r o ti eac h animal, a single observation whi h b T 

b en consider bly affected by te~porary env1ronm~nt;JJ. oondlttone. 

(bl A?i~ICABTLITY CF ~eULTS. 

fbP. hori tab11 tty •sti•riJ.tes. wh1 ah h ve bftAn dor1Ted r statisttoa 4 • -

oribing thP pirt1oul~r popul~tion uaP-d. In ord~r to ~n~raliae tbeoe f ur • • 

it is neoessar7 to indt o'.l.tP- wh,-,Y"P.in tho breedinJ methods and enYiron nlal oon• 

diiions ditfnr from ordin~ry oommero1lil pr~ottoe. 

?h~ two features in ~hich th~ pr~s~nt des16n differs fro co eroi 

br_edtng ..1re 

Cl) Random Matln& w~s used . 

(2) No prefer-,nti::ll environment.il. treatment w a given to any off-

spring . 

In th~ first c sq. a considerable a~ount ot ssorttve ting if all¥ 

t:::Jces pl~oe in stud br~odill6. both correot1vo mating nd m ting bes, to b a~ • 

.1ush (1943) points out thit. il tho~h assortive m~tin5 of both VP do s no, 

increase or deor~~s~ homozygos1ty to any appr~ci bled ree . it do a alter 

tlle rqs-,¥!1blano betwer,n p!:ir'!tnt and of ::'spring. This 18 p rttoal rll' th~ o a 

wh~n strofl81 Y inherit9d foaturos ar~ oonsidered (Head type d L th ot L ) 

as 1s usually thi:a oas~ 1.n .1soortivfll m~ting. 

md m•..tt tng best to bost arq praat1 eed s tmul ttlnP-Ously. 1 t would pp r t in 

noo would t-nd to 

b~ canoAlled out. Tn tho 03S of w~~ly lnhPrit8d oh rotors. it ls doubtful 

wh8thAr dep~rtur , fl'Om random m~ttn ~ of this kind ts likely to bi s th all 

t~ ot h~ritabiltty. In so r~r as line br~edtng or inbreedi is dopted. it 

will again affect the herit.:.t.b111ty esti :i.it.., by <l.lter1.n th~ half stb d d 

din~hter oorrelation. Inbr8P.dine within olos9d lines tends lo inore se '1le 

half sib oorr lation ~s oomp~red with rando mating. whiled ht r 

oorrel;;1tion and intr·1sire rP-1r&ssior! is deore:.1sed. 
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In stud practto8. 1. t is qnt t usu ·1 to ;tv'3 prl'.'tferent1al o a 

l1t st th t .111 nd or th • ., hog ~ts. ·r -,tfect or hi pr fer n\1 • ,. 

nt would b to ltnr th oo,-t'"t'l .1 tio• (~• .) b9,we-.n the n'firon n of , 

and oft'aprlns to som value dift~rent from sero. ll.l'ld thua o bi a\1 te 

ot h ri t- bil 1 t.y. .th'l! r sul t 1 s · tnor as d v rt tlon 1n the nY1ro n 

vontribu ion and therefore, d~ors 

oonstderr,d. 

d herit b1ltty frao~ton fo th r o er 

Be~ring in mind the bov~ mAntion d ditf re~oes. wh1oh on th -
oel out anlftss an7 rflally w1d~ dep.1rtures fro the poatul n 1 ton o r. 

it ts considered th t the esttmatPs det~rmtned tve f 1r pron tton 

h rit b111t, or th produotive ch r cters in the .z. 
ditions are fulfilled, it is possibl to 1nd1o te th 

e7. th ae 

b rit 

on-

Yal.11 of t 

estim tes by ol seing the ah r ·•otetrs oonoerned into th oat r1 

1nh rtt d" •medium inh ... rit.ltloe .. and ·•w akly inherited" aooo 1 to ~h rte 

o! pro ress xpected 1n 1m roving the ohar~oters ,hrou,gh 1nd1T1d • 1 tlon 

alone (71gur s XVIII A and llVI • J t th 8:llllft ti e. 1 t owe '° at t D 

mist kes will be rn d in sflleotin on phenotypt, 1 ala whiob r tho h' to 

n~s tor sup ior char~ot risation. nd th re!or n ua in• 

dlo tton ot those f~~tur~s. which hav to b8 tak~n tnto ao oun tn pro n7 

t sting oh m~ . ~or "strongly inherited" oh..u- oters. le tion on in 1T1 

p~rfor o will ~ive the fastest r~t~ of lmprovemqnt. while pro ny t tl 

is required tor improve ~nt in ~we~y inherited" oh r oi rs. ( 1 k rson 

Hazel 194 ) 

Herit b111ty of th~ oh1r ot r is 411 importanl f tor ln oon rollin t e 

rat~ or 1mprovAm~nt ~os tble. Repl o ~nt rat~s. th other ta r t ~ otor 

in i~prove ~nt. ts l1m1t9d by th~ rte af r produotton and the l n t of pro-

ducUve lit~ 1n the she"P• It is 1.ntAr~stin to oaloul te zt9!lt of 1 

prove~ent pAr g n ,ration b~sed on this dat. ssum1ng '10- repl o n of 

ewe hog ~ts and 3f.> r~ hoggets. 'lhese r t s oorrnspond to s leot1on differ• 

entili of 0•50 and 2•2? (?earaon 1931) r ~speotive17. in nor 17 d1atr1b 

populations. The ~xpA:ted g in oan then b" oalculatC?d from h eq D 

Gin/Gener tion: Heritability% Standard y. z (•60 2•27 /a 

and re giT n 1n ! bl8 XllV. 



ea. 

Char oter ner1.tab. St.D~T. I pro\' 

l9PC flight •10 •90 •l l • 

Pl-.eoe Qu'l11.ty •16 1•54 • (i el 
St pl~ L~ngth •21 1•66 •64 0 • 

Ra1rin8ss • '12 •16 •l {lo ro 
lrinea ) 

Body As Whole •12 1•69 •26 ' •> ·------------- ________ _._ ______________ _ 
?he poss ibl & 1 proT m~nt in th8 o se of fleeoe • 1gbt. fl eo 

and Body As A ol~ is obviously v~ey slow. Ten when on 1dered on. 

When sever!ll oth r tra.1 ts ar" taken into oonsider tion t ta obrto a th t 

improvement by seleotion in thesP ohar utera is Ttrtually non- .xtat nt. 
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In bre din pr aottoe , th~ fir i o re1'ul 

oters 1~ usually ad t th ho& t st • 

tll.ysis of 

hi 

v tous d i d•ant ~es from th point of view of pro e 

ment. 

1 ll 1 

l ir tl7. no r oords re t~t n on 1mal s btoh ar ollll • 1 

t m-. or wh1.oh d prior to th hogg•t sh.,ll.r1. ng nd s re ul t, no co n . 

o· e talcen of th m in any pro5 ~ny tPst1 n5 proJr.l,, • 

• 

nc 

Secondly , th~ proe-; ny ~valuation of ra::1 is d~layed f r furth r 1.~llt 

to ten mnnths • . As 1 iokP.rson md Haz '3l (1g,14) hav ~ str s s d, th t c 

pr o r~ss xp"'ot <l fro'!l prog ny t~sti !"l.J is cons'ld~r bly 1nfiui,no d by th • 

of t h r m wh n pro 5"ny t""st 1 nform,3. ti:rn C :i n btl ob t ned . Th" ef'feot of ih 

d~lay in obt in1n6 t h is inform ti" is ti') incr. ~ase h int rval bet D n-

ratio s and t us lio ri::,duo.., ti::~ ".x~ eotlltd J :.1.rly 5 ain . : reo r, 

o n t h b si.a o f t h ~ Lunb oh~r ct .ristios en · l s t h~ sire ,o b- t 

• u tion 

ted prior 

to the n<:1xt t up? n~; 9Aason . and t h us li i nat e the nee ssit.r of eith r ua1 

the si rP 116 h tly dur n J the subsAquen t ye J.r b~c::i.m,~ his mA .. 1 t ts unk:no • or 

h vin~ to us h1m fo1111ly :nP.rP.ly on thP b s1.s of sp cul t1on to his prob 

value. 

At th~ s A tt~P-, hownver. t~ 0 ffacttvenes , of s leotion b s don th 

11-nb st e OVRr t:",at based on thP. h0t35 ~t s d ep nden t i n l r: e ur , on 

th r,.la.tior.shi.p t,xiottn~ b~tweP-n t h"' uhar ctP-ristios of th ni t th 

two s . ro the b"st ,f t h~ wri tar ' s n::>wled0 no inTesti& tion b n 

und rt..1 -{ en on t h i.a asp ct for th ,; .w Z al:.J.nd Homn y ,, and only ftn, result 

hav b . n r port d ov ra~· s. 

L b rt,, H r dy ..1,nd 5chor..t (1 36) . ~orkin& with Corri d , ol bt and 

R mb"lu1llets. indio t d that o~rt in "!lllli~ oha.raoteristtcs could 4 

s tis! - ac;c,rily i n pr .d otin,~ th . y~arl i ·.::$ i'le"o char ot r1s,1cs. "'° 
hiJhr>st r l · tionships ar fot' length of wool , ana pqr . o nt . 

wh11 e for d nsi ty ::md f in an ss of f 1 bre th rAsul ts wer low. 

f l ol 

rrtll {l 3 J 

h s given result . of~ study of the r lations b twe n l y ur nt d 

life-ti e · v r :1ges for body wei • ht . fl eeoe weish t d :fl eeoe lens h. 81-e 

corr l ation oo ffiei nts r sn b t e n •4 o and • 69. ?ohle (194!) suppl n• 

t d t h d ta of Lab rt t al . (193 ) and so d t t of r l 1 bil 1 7 of 



I., --
/lelafionship Befmeen /..,amb 

6'- Hogqer F/e€ce ChaPaeTe?s 

I 

I 

SCALE • O·O O·l 0·2 0·3 0·1- 0·5 0·6 0·7 0·8 

• Feafure • 

<:ounf 

Fleece Qualif lj 

Handle 

I : General Character Fore Quarter 
I 

General C/Joracter Side 

General Character I/ind ()uarler 

BEJck 
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the sa~pling ta ntqu. but in s s nae. t h 

unchang d . 

eTious r sul t quot d r tn 

I t i •{ th _ purposA of thi s pr . s nt section to pr s n t the r l ot 

s tudy to determin th x t n t of t ha r .la ions hlps b twe 

oharaoter1st1os for th w ~eal~d ttomn y , :A sh . ?be d t din h 

o s of fl o h raa,grs. fro m ~aori pt ions on t h w o!f rl 

ppro.xim t ly f our nJ ourt n months of -1&& . nd in tb o 

orlpttons. a t s x nd sixt , ,n mon t :1s of -::L.J e . 

of bo ea-

RflSULTS . 

?he rAsul ts of aor r 1 '.-1.t io n analys ts b" t w. n the 1 mb and hogget tl o 

ohar t rs art) res ,n teid i n f :ibl o VI . For Co un t nd leece "'u t,1 

flholq. ordinary corr lat1o~ teohni que as us d . wh il for oth r oh r o r. 

t h . m t hod o u lined in ~ection IV ha.d to be ·· p9l ied . 

in ..,' i311rAs .uvrr - .x.x.xr r. 

T ..;QRR'l'.L 

Charaot r N 

Count 191 

Fle e '{ U..t.l i t_y · s .' hole 190 

H ndle 169 

Lustre 189 

G n ru Ch aot r ? o r ::uarter 169 

Si d e 189 

.. n d ~uart r 189 

Back 169 

The d t ~ pr nted 

r P.L 

•48 .u •12 

•37 X.& •07 

•48 xx •12 

•42 ll •lo 

•25 xx •03 

•16 .x.x •16 

•6'1 ll •18 

• 02 •00 ----------------_______________________ ...... 
given . 

The ?rediotion indP.x oaloulated ~ocording to !relo r (l 39) 1a al.80 

he ·red ictton l ndfi'.x ts a m asur of the predict! e valu of th 

oonel tion coefficiP.nt and ~mphas1s~s thP f~ot th t corr l tion 

1n value d st tisttoally si ni lo int .;lt'ld yet be relati ely low in v 

bi h 

!or 

predictive purpos s . It 1s o alaulated from th~ formula. P. I. -- l - J i -r 
In all o s s. exoept t hat of .Baok graui n5 • the r l tion hips tw n l b 

nd h t fl o o at~rs ar st t1st1cally ht ly si t. ut tb p 

o\ion i ndio s a.r~ g n r ly loy •• h . poor r l t1on tp tw 8 



, 

SCALE• O·O O·l 0·.2 0·3 0·4 0 ·5 0·6 0·7 0·8 0·9 I·O 

·FeatuPe• 

.iod!J as a whole 

Heeid 

Shoulders 

Baek. 

Loin 

J..lind QutJrters 

J..enqf h of Leg 

Bone 

Breed Type 
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baotr. wool sradtng for lamb c1.nd bog&t'\t '~ be explained in p.:l.rt by a talrl.7 

low level of rep~~t~bility tor the estimation. In dd1t1on . tt w a found 

in th~ doaoript1on of the l.;.illlb n~e~~ th~t only very small differ nae could 

b'J d~t~ted. in th~ qual 1 t,1 an u soundness or the b ok wool, whereas. in the 

ho83 . t fleece, whioh h:id b er, suoJnuted for a lon&~r ti e '° ore y rae 

weather conditions. the tend~noy to~ards unsoundness and ~raush1DA88~ b o 

pparent. 

It la important also to note tha~ this repeatabiltty ot ohar _otera 1ft 

the aubs9quent fleeo& 1s 1n effqot a m~thod of d ter lntng her tabtli ~. 

for 1 t shows approx1.m:itt:tly th A amount of the d1ffer~noes tn the fl eoe •blah 

a.re o~us9d by P"'f>rD:4n~ot char..totqr1.sUus of the animal.. ese per ent 

oharao\aristias will includfll th~ h.,r~di tary ~ndowi ent of the ant al. aa well 

as any p~rman~n t t'eatur"'s of the env1ronrn~n t , htoh M constant from 7ear to 

year, and an1 aotion of th~ ~nv1ronmAnt on th ~lm:11 prior to the firs, e -

ortption htoh has h~d a persi s tent ff ct. rhus, the correl tion o tt1o-

1~nts shown 1.ri Tabl :<.UVI ar~ lik4'ly tn retprP.s nt thq upper 11 it of herttab-

1.11. t7 for t11A oh raot~rs oonoet"n4'd , .:ind 1 t a~ri be Sl'!ten by refer no to • t Y 

th:it they pl ac~ th~s~ oharaot~rs in appr,1x1mstely tho a 

as regards th importance of additive g8ne-eff ots. 

Cb} BO.u:! CONF ,JRM. ?IOI CH , RACl~S. 

relat1 e position 

the r~sul ts of oor-r'll~tion anal,1ses bfllltween t.h.e l b and hog t oonform­

ation·-11 oha.raaters ~e gi-ven in r:ibl~ X.X..iVI whll~ th raphloal pre entat1on 

of th ssoo1~ttons arn shown in ~tgurAs XXXIII to xx.xx. 
?ABL~ XXXVII. ------ COR ~L A.TI ON$ B1?~~-~-~ __ L__,A. .... m ...... ~ .... · .JJ....,.ll.,.Chl,..'..,J_~_-r. 

"' ' I.., , --
Charaoter n r p P.I. 

Body AS A. Whole 190 •40 s.s. •08 

Head 189 • '12 S.S. •31 

.::>boulders 189 •45 s.s. •ll 
Back 189 •43 s.s . •10 

Loin 189 .45 s.s. •11 

Hind ;J.uarters 189 •46 J .s. •12 

Len&th of Leg 169 •56 s.s. •l 'I 

Bone 189 •35 s.s. •06 

.Breed rn• 189 •66 3.S. •26 
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the corr~lations for all characters ar~ hi~hl3 significant and in he 

oaae of He~d grading. Breed ?ype and L~ s 3rA anff1oiently h1&h to h ~• some 

pred1ot1Ye value. 

Again. the general ploture with re5ard to heritability 1 boJtne out bJ' 

\hese r~stllts. ,rom this ~apeot, the oonoept of earliness of d T lopm nt ot 

th8 ohar~oters aan -an be mentioned. It is to be expeoted t be 1 ·tton­

ship between lamb and b:>g6 ~t will b greater for those ch r.:iot rs wh1oh dnel• 

op ~arliest and a~ hanoe 1 ss ll 'bl.e to be atf oted by environ ent. ( •• te th 

of Leg. Read, Bone and 1Sreed Type J. On th• other hand• gr 41 DBS tor 1 I r 

d .veloptn5 oharact~rs ar~ corrql~tod to a low~r d gNe, b~caus th tr period 

or maxtmW'!l d~v~lonmqnt ooours at a 1 t~r tim . • and oan be modified to greater 

de rqe by th~ adv~rsn nff ots of 1nt~r oond1tions whlcb in\anene between 

tht? lamb and thi, hogget eva.l.t1.;1 tion. Uenoe, this data. and 1 ts rel tion ip 

to h9ritab111ty l~nd s confirm~cory v1d nee to the postul dvanoe in 

.Part V. 

DISCUSJION. 

The Jlf'sults prasen\ed for the relationship betw n l b 4 ho get ohar• 

act~r1 sties leave littl~ doubt a to thP- oloae ssooi..,tion between the e tia-

attons at the t.o ages. fha pred io ti VA 't'al. ue ot th oorrel t1ons are tn moat 

o see low. and it is se,-,n that generl,lly early deTeloptng body- oh hrs 

yield the most information at the l~mb st~Je as regards their prob ble future 

qu;1,li ty. 

The corrslattons presented re. in fact. measures ot \he r-el.1 btlity o~ 

ecil"ly selections. An examination 1nd1aat,.,s that a sat1sfaclorr Job of eel­

evtton oould be don~ under oertain oiroumstances. On \he aasu ptton at 

l~rgf? numb~r or antm,;1ls £11"~ availablfl and th.it only a small percent e ( .,- 1 

had to be rejected. thon 1 t would app~ar that sertous mistakes 1n le tton on 

the l ..nnb n flteae 1'0ultl be unl i k~ly to oocur whim b.:LSP.d on correlation of ,he 

above ord r of s1gn1f1oance. It 1 s improbable that the l:>es" animals would be 

oul.l~d but naturally somq !aw of thq poorer than avera&e ani s would be inolti,a 

ded. Overall. th~ effect of thi.s on the a.veraoe of tne aroup ,uould be var., 

sl1gh,. 'the lo predictive value of the correlations however bas &IIU1re4 

eff ot when a few top ani:iw.ls have to be selected fl'Om t l rge D er of 

possible aandidates l:1s. for instanoe. in the seleotioo of sireaJ. Under th ... 



cond1 ti on~, sc.l.ccti on on tt':.l! lumb c 10I•~ctt. rt1 1s unlikels to cce ful . 

hill country 

breedcrn of CUJ.J.ing the worat of tl:1cir• ewe lui.1lJe 1c, in g z 1• l, OU d . 

1-'ron the point of view of ; 1•orcny ·•·esting, t1. lor1 pr ictiv v u 

or t · e correlution coe:f:f ic1ent do not., nm eve1•, in t 1e ajorit , 
present a t'Rvrurable p1 cture. I t nus t n be ad (/)1 t te d t 1r ev l-

uatian 1a h; ned on an averor,e of a number o:r pr•ogeny, hicb llm ot ed-

uct1on in ei•ror, but at the sa r: c ti 'Ile, 1 t must be r 

T'uctical use of progeny testin : , selcctt cn rtill be u 

r(! t t, in th 

lly on the b Bi 

of oelecting the top o:1.'re or ton fe,, siree frorn a number of ooud1datea. 

Under these circ1.1r11F.Jt8ncee, ti1e att'on r· ·1oeisibiltty ex1 ta tla1t Aire ev luation 

oo the bosto of lumb churuct~ro wi l-;__ be or douot.ful utilit • 

Fin lly, the PeRlll ts indicate t. h-· t .Ieud ,~ rading, Len, h o~ Le~ , r d 

ype, und tlindquurters, ft'leecc ..;111..iracter ,:r l:'.d !ng may be ueed suti sf'actor ily 

in predicting ttic r,ogeet cr,uractc •s. '! o.,ew-:r, 1 t a. rears udviH ble tn t 

furtner studies be c0.1Hi11 cted t 1on t; 1.i1is line before final conclus one 

cur1 be rc .. ,c ,ed. 



Oroop Lambs Lambs J r bs Lambs La ·:ibs r - - .... -___ .., tb 
Born dead Born Born died dead w1 t h in- d re I 

or live . De d. ,\ live. it hin 21+ hrs. in 3 days . after 
3 d Y • 

Total -

1 51 5 46 1 1 7 2 42 

2 55 3 52 6 5 14 1 4 

3 31 5 2 ,.. 1 3 9 - 2 

4 44 6 3 - 1 7 3 34 

5 56 4 52 1 - 5 - 51 

6 5-1 7 44 1 - 8 2 41 

7 47 - 47 1 - 1 2 44 

8 51 6 45 3 1 1 '1 2 39 

9 44 1 43 3 1 5 3 36 

1 '1 47 2 45 2 1 5 3 3 

477 39 438 19 13 71 18 388 
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PAR! VII. ANALYS't"S 0, D!Fl ,RT<!NC~S a~~ , J SIRT"S. 

'lb poups ot prog ny sir d by diffaront rams were oo p red 

whnther d1f! reno s ex1.stod in th bility of th , r , Toloua 

char cters to th~tr offspr1n0 • In this oonnection, no oGun 

of the dame of the offspri~. the reason for this 1 two-fol • 1iratl7. 

· s hown in? t V, th r~oords of the d ms were not, ln ass. orrel-

~t~d to the r cords ot the offspring, and secondly, the ew for• oh tr 

h d benn s leoted ~t random ~ d thus al lowed th ssumptton ot n 

m ~s and v rt ancgs tn eaoh s1 r group of ewes. this el1m1a t th no• 

o n d 9aa1 for ug n3 oovari'J.floe nal.ysi s ~ oorrAo t th., group to 

leYel. 

• tor tbe 

v11.11 l tor 

n 

D 

It was also deoided not to correot the d t it th1s st 

effeote of multiple births, mainly bec~use full d ta ls not 

th tr oaloUlatton • ...md. mor~over. th~tr us . would not e usu tn· a p t1oal 

pro6 ny test n5 progr !Ile (}.t the prqscm t tim • 

:th r4sults h~•e be n an lysed m!!inly by th . simple analysis ot • o 

t ohnl _u. s d scribed by ~nedeoor tl940J. the• r noe tn p rt1on 

to dif'f~rf:lnc s b~twe n s1M- roups :1nd 1. thin sir •groups or error. tt r-

~no~s betw Pn m na of s r groups wer~ t std by th~ t t st. 

h -re b-t"'n dlscuss'!d undr,r th 0 followi.n,J he:ading • 

I Lambing~ t. 

!I lleeoe uata. 

1II C rcase 51 ~htar ~ak. 

IV c ro~sA Confor tion D t. 

I 

r sul t 

o total nu-nber or l..AL'lbs ~o ... n (de d or ~11v J, ihe tot n ber 

born de • th , n~~b r dead Yi thin t entyfour hours. l:Alld de d within 

3 d s ar~ lven in tablP, XAXVIII for . ach 5roup. rrom th1 t ble it 1a s n 

that 8•2 of total lambs born "'i9r,q dead at birth, 4•oi died within 2 hours. 

of birth. nd 2• be'1reen land 3 d:sys. giTinJ, total of 16•9J d th rte. 

from birth to throe d~s. ·rots fi6 ure set, "!lS alarmingly high, 4 to 

a possibl iplination ~~re detailed t~ble of r9sults alci into o oun, 

0 or ✓ e. s :x and birth ran :C . was m:1d out. · 



'l A.BL Xllll. 

L b born (Dftud and il1 ve} Lambs de d t Birth or within 3 a,18, 

Singles h1.ns l'rl pl ,., ts S ingl.ea flrj oe trtpleia 
~ R ,:: R .~ R r.: R I 

Group 

l fotal .3orn 8 4 11 'I 4 2 6 3 l f> - -
~e d l l - 1 - 1 l - - 2 - -I 

2 fo\&1 Born - 6 13 23 .. 
I - 6 2 :; 1 - • 
I 

Lead - l. 5 4 - - 3 l 1 - - -
3 rot Born 6 3 3 5· 3 3 5 3 3 - - -

Dead 2 - - 2 2 l 1 1 - - - \ -
4 ?otal Born 9 0 9 7 - - 4 6 1 a - -I 

De d 1 11 1 
A 

2 2 - - - - - - - . 

5 total Born 4 2 13 17 2 
I 

4 5 ' l l - -
I 

Ze:ad - - 2 - - 1 - 2 - - - -
6 tal Born 6 6 14 4 2 l 2 10 8 z - -

LiUd 2 l 2 - - - - 1 - 2 - -
' 

'I fatal Born 4 2 15 13 1 2 2 • 3 l - -
Dead - - - I - - - - l - - - -

e Total aorn 3 5 11 13 . 3 6 ' 3 a - -
D!!~d - - l I 2 - 2 2 - l 2 - -I 

-i 9 Tot~ Born 5 6 12 I 10 .. 4 3 2 2 - -
Dead 

I 

l l l l l - - - - - - -I 10 Total Born 5 2 20 8 - - 4 2 2 - -
Dead 1 l 2 - - - I - - - 1 - -I 

I \ 
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rom tht T bl9 1.xxrx. 1 t was founJ th~t of the total l · & rn to 

-tooth s. 18•2% or th u t"d w1 thln th~ f'1 rst tbr • qa. wb1le o 17 

13•9 of the 1 - bs born to th~ 5? ye r old~ s d t~d wt\ tn a 11 r 

ilso the d1' th 1--~t~ •~s high~r in the l b born a at l • 
th n mn·• tbo se born as twin ( 15 • 7, o a uently 

1 t · ppe.n-s th t th hi h Limb mort.ll.1 ty :oon st thn 1 a ot et • 0 

ew a has contribut d 1n a l~rgo me sure to this hidb OT rall rt t ;y 

!i.t birth. In ,.iddi tion, from study or th~ lambing re or•• it ta noil • 

that so11e 251• of tho ewes h:id to be a.s :· 1 oted t partu.r1 tion in 

Nor son can be 81VP.n for this f~atu~. 

1a a 

an lys1 of th-. total number of lambs de 81th r t b1r b or 

w1 thin thre d ys C :.10 shown 
'1/.2.. 

XXXVIII) by the Jv te bni,ue 

s1ows th t there is~ ht~hly signifia nt difference betw n sir groups 

( )(/-· • US•61 P <. •Ol j ThP. two in c:on ri buttons to this 

val u-. of XJ- are ,:ii re '1roups 2 and , , with 14 nd l l d r ap t-

1Yely, In thes t . o groups th nui ber of 1 bs born fro t 

is (ipproxi . t4'ly th 

t ns borr. int~ t 

S':1?!1 (25,~ and 21~ respsotiTel.r) d ,h n er of 

groups is also similar ('6~ - 6 ap ct1T 17). 

Thie supports thq conolnsion th~t thor~ 1.s c1. l"',W.. dtff r n e 1n Ti 

( 1. t , 

For th~ 1944 l mbtng season, the first lamb to be lXJrn • roppe 

on A~ust 19th. this date was used as base line to ti te th 

lambing d t s ,for each group. The l st l!lmb was born on Ooto er l t 

· iTinJ spr'! d of 1 a.."Obi ng of 56 days. s entton d preTlousl7, 

62~ ot th~ total lambs worA born in thP first three weeks of mb1 • 
nd b3' th9 .nd o! six WA0 ks, 9"/', of th . total h d been dropp • 

~e~n lambing dat~s y groups and sexes ~re Biven in T ble XL. 

• 

• 
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!AB.I, • XL. rvs OP L ,..mINJ. {L IS) 

Group . e R y I' • 
l 21•15 23•14 2• 4 

2 23•61 2'1•00 25•4' 

3 19•~3 23•58 21• 5 

4 16•55 24•39 20•26 

5 18•48 20•14 19•40 

6 15•09 20•86 17• 4 

'I 21•36 17•62 l9•'1i 

8 15•94 19· 64 16•93 

9 23•33 24•32 23•80 

10 23•11 21•80 22•65 

20·03 21•94 20•9 

nal7s~s of var1. :i.noe of 1 mbing dates for the whole groups and for 

r ms only \re 1.v n b low in ·tables XLI and II 

'? ABL , U.I • 

Souroe of Vari t1on 

Bet.ween Sire Groups. 

n1th!n Sir~ 3roups. 

TABL~ XLII 

Souroe of Vari t1on 

?otal 

Betwe n Sire Groups. 

· 1 thin Sire J.roups 

"OR 

d.f. 

430 

g 

421 

d.f. 

209 

9 

200 

as. 

• 

:;.s. 

36212•33 

2278•34 

33933•99 

. ~. . 

1!here is hig ly significant ditferonce between 

• • 

I 

• Z•l 

.s. 

• • 

• 

an• ot roopa 

for ls.mbin3 dut s shown in ~~bl 1~1, ~tre Jroup 2 b 1ng 1 ntfio tl7 

1 ter l~rnbing than J.roups 6 nd 8. rhe difference en ~up 8 

for l bins d t~ or the ram l nbs is significant betwe~n the 5 nd l leYel. 

Again Group 2 is si6nifioantly l:1tor l bing th n Groups 7 and 8. !bi 
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difCerence of groups 7 und b ani;·1 :ien l ·;norwnce u~ a lut r e cti n 

a 1ecuooing the nae et 'kl1lirn• or tne .-:ethe 1:., • .. bo . Th 1 a 1 in f. ct t 

sole reason for the analysis, fo-r · obvioual:: no conclua1on or s nif'icance 

fro.r. the viewpoint of 01 re dtfferencee in product5.m can be d1• from the 

abOVI..! antilyses . 

(iii) u r 1, 17_ , • ~ n -~M -p----~· 
':'r:c f'actore·._,hj_ch affect b~ rth we · ,, t ot\ the la·!l> have been dequately 

d iscuooccl by .a' nand ( 1932 '1 ;Jo~uld and . • cLeun ( 1935 and no s (1939) . 

a stt.a.tcd in an curlicl"' sectl on lumbs ,;ere weighed as soon o.a the·, re dry 

u1'tcr 01rtn. ?f110 tE:m.!ed to c~li .11.ut~ any error auc to the ight of iotic 

f'luid , 'uut a !'l ... rtcu~r· so..i·~e or'crr•o1· r•c:u:::.: 1.:ed (.1uc tn t!is amount 01' f.'!ilk o 

taincd 'l>:, tnc lu :.b durin i.; t11at · :er i oJ . 
I 

via ted 

011 tne · verUt,:t:: ~ · OL' j t:.1'l1\.! s p{: i• u..i~ fm• 1.. , ~:.. p:.n•pcrnca of reco1 i.1 the m a 

boru, exce.>t in tnc peuk c,f larnl.1 . J1t ,. rie u .o~-c f'l•equcnt visit 

Tnuo s61 •• vttriui..5.1.ll, r,.uat (.Xie t. ·.,,.:.:; !: 1 c;:c,l , l .. oi' t. e:: vur~ing 11 tiVI 1 

c . 

t'or tnc lw~b to obtt:1in :.11~ :rro ,1 1 tB l~u m. ·rhe assu'llpti , t t in r ean-

ablJ lurge nu"l1uei-• of la.1.bc, t.bi 1:, source of er·ror · ou d be r d 

utect over- the £rc.,upt:1 h1a10 t.o 1,e · ,c1,!e, m1<~ t:1ppetn~s to be valid . 

Hons: (1 'J3J' ::;urr.r. illl"lsef3 u numbe i · 0 1.· :r"uctorn affecting birth 

, diet.rib-

igbts 

of lambs . 01: therJc, t: ·1(1 fol ... oi.i1~11 ~ v,e,...e ttble to be considered tn the anol -

s 

i 1teraactiorlr; netr.:cen the ri. 7~,e non-orthogonal c ietributiori o1' the data e 

it riecesoo.ry to modi~! the anul.' Si B of 'varit.:tnce, ond 'Yate ' s 'met od of' un ei gh-

ted 'means ·,;us ,LSe1: ( nedeccr :• i..:ox, 1 ~:3? ,.,h~ tmal~rs1. G is gt ven n uble 

f"~ ' T' -
~IJ '• 

. 
;·;.II T. --:.,:i . I ' CI' V 11.F..'! \.. J i:; (' ~ , ... n RJHT:i ·1 ~ 

, ource c. r . ' ' 'I ' ,tgn . '-' • ·· · I. . >. 

--·. - --·-·-
}ubclaoses 3·✓ 37 . 271_.o 

.. are Groups. 9 6 . 0 )4) '1. 6771 . ·"• 
"'ex 1 ., . 3~62 3. 3')62 • • 

Birt Rank 1 14. 1.i721 i lh 4721 s . f'. 

Groo.p, Dex 9 3. )b1L; 0. 4424 • • 
Birth, Jex 1 o. 002G 0. 0026 I . s. 
Grrup , B1::.•th 9 5. 6799 0. 6311 N. B. 

Group, (3ex, Birt h 9 3. 7386 0. 4154 N. S. 

:•.rror 369 " -3673 

r . 



TABLE XLIV. 

Group. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TABLE XLVI. 

Character 

Fleece weight 

r1eece Quality 

Staple Length 

Count 

Medulla ti on 
( log ( X + 1 ) 

MEA.11" BIRTH WEIGHTS OF LAMBS. (lbs. ) 

1 

5.89 

8.00, 

13.25 

7.83 

.8005 

Singles. I Twins. 

-
E R I E R 

11. 04 11 • 23 9.82 1 o . 29 

9.92 12.20 9.42 10.81 

1 o.87 1 o. 76 8.90 9.62 

11 .41 11. 54 9.36 9.86 

9.18 9.39 I 9.28 10.03 
I 

10.22 I 11. 69 8.75 8.75 
I I 

12.42 10.33 I 

9.58 10.43 I 
I I 

I 

9. 38 11.24 I 9.53 10.17 

1 o. 31 I 11.63 9.89 10.43 

10.87 11.20 8.90 8.95 

MEAN VALUES OF FLEECE CHARACTERS 

BY SIRE GR OUPS. 

2 3 4 

5.64 5.84 5.89 

8.83 7.54 I 7-95 
13. 55 12. 08 12.63 

7.98 9.15 9.32 

.5594 .9267 .8311 

5 6 7 8 

5.70 5.89 I . 5.70. 5.39 

8.1 O 7.43 7.39 7.50 

1 2. 50 I 1 2. 9 s 12.39 12.23 

9.60 

.9500 I 
8.84 8.56 8.40 

• 7740 .9200 _ .8443 

5. 74 lbs. 

7 .so uni ts. 

12.89 ems. 

8.58 units. 

9 

5.21 

8.29 

12.18 

9.28 

.8017 

10 

6.08 

6.90 

14.33 

7. 71 

1.0413 

FLOCK ME.ANS. 

Fleece wei ght 

Fleece Quality 

Staple Length 

Grunt 

Medullati on o.8497 (log (X + 1) value) 

• 
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ean birth wei&bts by group. sex, lllld birth r~nk are ,t..- n ln able 

XLIV (triplets wer8 not oonstderod, b~aaus~ of the small n era Yallable). 

Aa seen from the nalys1s. there was no s ignificance be\nen tree ln blr1h 

weight of the1.r lambs. Sei,difterences and differences du• ton 

birth (birth ran'< I, were both highly sign i f1oan t, a resal t wh ioh ta tn a o rd 

-.,1th num~un oth4'r 'lt~rs (Hammond 1932., .Donol. r. and oLean. 1 3&. Bon 

1939, hrges 19391. 

?h~ non•s1~n1fioano~ of diff~reno s betweon sire groups is 1 portanl 

in view of th ht,g·: corr latton b4'twe~• we15ht 1:1t birth, d wt ht a\ 

later dat~B (~on ld MaLe.'jC , 1935) • ?n.1 s el 1m1na. ces the neoe l t7 for 

oorr cting tor b1rt~ wetght when oonsiderin3 such factors s 

of the wether l a :nbs. 

II FL ~CE OIIAR CT.,..RS • 

e t k1ll1 

An'11.ysos of v~rianoe betwenn sir" groups of ewe hogget ••r carrie out 

for those fl oe oharaot rs that could be stated 1n numerical te s. the 

mean valu s for sire groups ~d for th~ nook as a whole r 1.-en in alO.e 

XLVI. 

11:~~~ W~IGl'f • 

?he fle~oe wef~hts of ewe hoggets w9re analysed to dtermlne e1re 4lffer-

enaes in regard '° this oha.racter. 1'he t1gur1!!s used ar~ b sed on t nt 

g~wth of wool and beoatl3e she :a.rino dat s wer4!t tht"J same for 11 roups no 

eorreotton was necessary for differnnoes in dates of shearing. In dditton no 

(;OJ"r~otton was m1d~ for count • 'the an3.l.ysts of variance ts prea nted in 

• 'lNA.Lf~I .:.> Or V, .RI.Jh;~ Q! 

7-IGRf. 

source d.t. s.s. 11.s. Stgn. 

total 182 148•3'1 

Between Jire \IPOUpS 9 10•9'1 1•219 I• 1•53 

Within Sire ~roups 173 13'1•40 O•'IH .s. 

!be data presented do not show any aign1fioant difference between etre 

gl'Oups in "reasy i'l.e ce wei~ht at t "' .. e hogget sta&e. Referenoe to group 

eans show that the di!ferenoes are Sll:all. 

ble 
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Us1~ tbq coding system as ~1ven 1n ~eotlon IV, for Yleece s ol. 

tbe analysts pr•qaent d 1n rabln 1~LVII was oompleted. 

?ABL. x.LJI!• 

I I Source u.f. c• ,.. 11.s. .Si .:, • .::>. • I 

I 
Total 185 4?6•24 

lietwe n Sire 3roups. 9 51•42 5• '118 J : •36 

Jitbin j1re Jroups. 176 424 • 82 2•414 s 

'.L"he diff~r,,nces between group :nean s al'"! s1Jn i fiaant t the • leYel. 

On refer"'noe to thn mf!t~ vaiu~s. it is found th.1.t 1-iroup 10 ia et n1f1cantly 

lower in neeoe qu.::u. i ty than -h'Onps 2, 5. and 9 at t,h9 11, leYal • d roup 

1 md 4 t th~ !~ l vel. Group 2 is st3nifiaantly higher than l"Oupa s. 6. 

1. 8. (P •Ol) 

3? l?Ll~ L~NGTH. 
- a 

the length of st~ple s m asurod in oentimetres on the aide po ition 

shows h1£Jhly si_; n1tic"'nt differonces tu,twe~n sir() g?"Oups. ( ble III I 

'rABL~ XLVIII. A.llA.LY:~IS Ol VtJU,.,.m.:~ 0.1' 

-- ____ ..,_ ____ _..,. 

urce d.f. ..;.s .s. • 

Total 163 632•60 

wire Groups 9 66·64 

. 1 thin Sire Groups l '14 546•96 .s. 

\}rou.p 3 is seen to be s16n1ftcl.\lltly ahort ,r (r • 01 ) than 1'0Tlp8 1. 

2 .1nd 10 1r.1ila Jroup 10 is s1gn1f1oiintly lon(:5~r than !ill otb r groups ezo pt 

Jroup 2. 

COUlff. -
The nu::i('trio:Jtl scale quot"d in Section IV was used to eTalua\ sire 

di tf ~rtlnoes in count. and thq r~snl ts arn quo tod in fable n.. 
!A.BL~ IL. ANM.Y5I;.; OE' VARI;NC~ )i COUNT. 

Souras d.f. f.-:"" c ... ;;) • .::>. .s. Sign. 

Total 186 1224•45 
Betwe""n Sire Groupe 9 19?.!>3 2l.•948 p • 3•74 

Wi ~bin .Si re Groups. 17f> 1026•92 5•868 . 
• • 

" 
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tile dtlferenoes between group means are highly significant as sho~ 

by the mean values. Group 10 had the strongest fleeces, while Group 9 was 

the finest. The differences betw~en thPse two groups is, however, onl7 of 

the order of one count interTal. Where large differences 1n count ooour it 

is very necessary that these differences be taken into account when oompar• 

1ng n eoe weights of different sire groups. The complex interrelation~ip 

shown between count and fleece weight by McMahon (19421 indicates the nec­

essity for and diff1.oul ty in making this allowance. JSeoause of the s!Ull 

ditferenoes shown in count it 1s felt th i t this faotor would haTe little 

effect on fleece weight . It must be remark~d. however, that Group o. 10, 

which is strongest i n oount, shows the highest fleeoe weight, Cal though 

not significantly- so J. Renee nuteri~l difference m133 be made 1n the order 

of merit in fleece weight if count is considered. 

MEDULLA II ON • 

Hairiness estimations of the fleece have been based on the Hindquarters 

Position No . 5 sample which aoot (1945) has shown to be strongly correlated 

with total hindquarter hairiness. ror stat1st1oal anal3'ses, the photo-

electric indices h~ve been transformed to logarithmic values by the use o~ 

the tra.nsform~tion log. C.X+· l), where X is equal to the photo-electrio 

index - 2•18) The analysis is presented in Table L. 

ilALYSIS OF VARIANC~ OF MmDULLATIO.N. 

(log (X+-1) values., 

Source d.f. s .s. K.S, Signifioanoe. 

!otal 180 l 'l• '1564 

Between Sire Groups 9 2•8594 0·317'1 J • 3•65 

Wi thin Sir Groups l '11 14 • 89'70 0•08'1 s.s. 

The main contributors to this highly si 3nifioant difference between 

means are ~roups 2 and 10. Group 2 i s significantly (P ·Ol) lower 

than all other groups in hairiness , while tiroup 10 is significantl7 lligher 

than all other groups except Groups 3 and 'l. 

OTHER FLRCE CHA.RAC?~S . 

A SlJIIIIDal7 of mean Tal ues. for other fleece oharaoteristios is g1Yen 1n 

Tab1e LI. It is seen that the Tariation in the mean values is not- great and 
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on t sting th~ g-roup dift~rences for s10nif1o~nce by 

found th~t gen r~ly tho valu of the prob~bill ty is in 

~ chnique it 1a 

to 2 • O•lo. l'1e OYflt~.All impnssion th · t oan l>e g•ined f?'O 

ts th t .lroup 2 is the best from tho point or vi • o! ne • 

e of : O•I 

e • uea 

lV d ro p 

10. th worst - an impression which is bo~ne out by the an 7aia of th fl• e 

as~ whole gr~din? . which shows tha s~~ trend. 

Charaoter ' 8 lo 

Bandle 

Lustre 

Colour 

4•21 4•22 4•46 3•95 3•95 4•57 4•00 4•20 4•22 4•21 

4•63 4•50 4•54 4•21 4•19 4•5? 4·16 •3 4•50 4·38 

4•63 6•11 4•62 4•68 4•67 4•5 •••o t•6o t•es 4·75 

Char oter Side 4·38 4•28 4•06 4•16 4•29 4•00 z• 0 

(Hindquart r) 4•21 4•22 3•80 4•05 3•81 3•62 • & 

( orequarterJ 5•04 f>•ll 4•92 4.59 4•86 4•'16 4•'15 4• 4•M 4• 70 

Bok 4.50 4•50 4.35 4.74 4•62 4.43 4•25 4•53 •V2 4°50 

~v nnqss 4•67 4•61 4•46 4•68 4•'11 4•29 4•50 4.53 &•89 3·79 



~ • ~ .L.I I. 

Pe ture 

lfo. Killed 

Age 
., 
G 

T 

B.T.Oaroa 
otal. 

at. Cannon 

A 

B 

C 

.Bone. 

\ 

SUJlll~Ri q? ~ S OF ?ROG~~ ~f LAY JROpgS QR l?ff-5 • 

l 2 3 4 5 6 ., 
8 9 10 ........ 

15 21 9 16 24 19 20 18 1, 10 

146.6 149.3 136.3 133.a 132.~I 1z2•1 146 ~ 122-2 132.2 1•a-, 1,,. 
I 

24 .,,5 24 *61 24 •13 25 •0l 25 161 25 • 59 25 •€9 I 25 •58 25 "6 25 ·23 2f» -1.6 
I 

22 ~O 21 -68 21 -64 22 '03 21. '68 22 '64 1 22 -06 22 -e4 2l. • 2 21 ·t>Z 22 ·~3 

19·01 16·97 18•70 lb·?'l 19•36 19•33 18·91 1 ·98 l8•i& 19·16 19·03 

l 4 2 ' 5 7 L , 6 3 6 3 
62•40 59•71 I 61•44 59•12 55•25 52•23 55•40 ~3•83 55•00 59•80 66.93 

34•27 35·51 33•63 38·58 1 3'1·33 

49•00 62•57 ~3•89 • 53•31 I 50•46 

26·40 26•96 26•78 26•38 , 27•00 

39•64 ' 

55·'14. i 

26• .,g 1 

34. ·86 3 •38 

53•60 , 62•22 51•53 53•00 52•66 

2'1•00 I 26•61 --2.6,-06 27•80 26-76 

Lt1tn&th I can.nee .Bonl!t lL 49 lL 64 , 11.1.e 11.ao , 11.'16 11•89 11.41 , 11.42 11.57 11.66 11.61 

.R. 22·42 22•50 ! 22•21 1 22•14 21-ao 21•3b 22,43 21•97 21•74 21.,e 22.oz 

• • 1'1•43 1'1•72 17•80 I 17•56 1'1•38 17·'14 i 1''1•36 1'•67 1V•30 17•40 111•63 

.• TR. 1&·60 15•50 l6•4S I 15,51 15-36 15,J3 i 15.86 15.48 15•66 15•95 16-61 

?h. 

~,. •. a· 51 s• 1a s• 91 1 e• 86 e• ,2 e- !Jo B• 91 B• ea a. 65 a. oo .a. '15 

R. 

lC,. 

D. 

x. 

Yo 

J. 

Points for 
leg. 

Points f'or 
Loin lat. 
?o1.nt-s for 
Eye ~u ole. 
it"h\. Head. 

55.55 55.ll 56.76 56.~~ 55.6b l 55.55 57.~S b6.38 ~6.60 66.lO. 
I 
I 

27•60 26.86 2S.56 2&.76 26.6Z 2~.25 2b.48 29.09 2 .OO 2 .38 2e.69 

34 ·ae 34 -s1 34 •29 34 •ea 35 -M 25 •77 34 -91 34 -ov 56 -or. 35 •~ 3 •12 

3 -06'1 2 ·190 5 •ooo 2 •6'15 2 •917 2 -053 2 •600 : 2 •276 2 •9U 2 • oo 2 .,,o 

14 •60 

2 •533 

8 •60 

14' 43 14 •b6 

2 •5'11 ! 3 •66'1 

,, •43 I ? •44 

14 -00 13 ·2~ 13 •4 7 13 •41) 13 ·7 ii~ 14 -20 13 •89 
I 

2•750 2•333 I 2•366 : 3•000 2•333 2•706 3e9OO 2•70' 
I I - -0 •69 I ,, •'79 I 5 •05 Q •36 6 •06 ., •36 8 200 ., "03 

I 

14 •20 13 •'16 14 °67 12 .75 10 .75 12 .55 12 •25 12 •17 ll •9 10 •ECO 12 -49 

6 ·o, 15 •05 lb •56 114 •94 lb ·oo : ll •00 13 •50 12 .53 1, •2• l'f,.60 14. .M 
I 

6•4o 6•76 6•56 \ 6•75 : 6•83 6•7~ I u•90 6.oo 5.94 - ,.60 6.69 

3•053 .3•2 )0 3·022 3•106 1~•133 3•326 13•120 3•144 2•9 2 3.1,0 3.18' 

• 
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III 

The rn n values for the carcase me·;1.sur~m n ts for th 1944-46 se eon are 

g1 v n tn ·iabl& LII, aoeor-dtng to sire groups. Analyses ot Tari c w re 

oaloulated tor all these oharaoters and a~ sum.n:¼rts111d b lo undff t ir 

A. ~lfflmRAL DATA. 

(a} Ase at Sla9abter. 

Th" fund ontal studi s rrud" on growth of meat-produo1n& 

1932. P.irz4'1 fl93'1J Vergi11sl939. M.c~lee:t::i.n 193911nd1o t , th,. tor 

duction. Qi f»h t for .1ge ts of prim import.J.nce. ~h quick wing 

1 

oono io pro­

ni al 

rnaches a certain kil l inti we1Jht 1n less t1m9 than slow l"Ow1n on • nd no~ 

only rnqnir.,s a smta.11 Ar total :na1.n ter:ance food requ1 rement , bnt. under ew ea• 

land oond1 ti -"">ns . f1 t s in b'3ttqr with the seasond.l. natur of p ture p oduo'\1.on. 

J1noe all th~ w~thor l~mbs wer~ ki lled ~t pproxi t4ly the l l ~ 

weiJh t. the a.jP. at sl uah ter 1 s of cons1<lerabl e importi&noe. The an ysts la 

presented in Tabl~ LIII. 

l! BL 1, LIII. 

total 

Sire GPOups 

i th 1.n Sire Groups 

d. t . 

168 

9 

159 

s.s. 

154,.381-50 

l.3.034•97 

141 11 3bl•53 

.s. 

1468 •38 

869•00 

S n. 

.s . 

.Oesp1 te th large d1ffer~ncee sho'11'rl b"tw°'An th"I m~ans of stre groups 

they ir"' non-si · n1ftcant. L1rgAly owing to tbf3 wide rc£nae shown within upa. 

S1 r~ No . 8 has thi, letwest "18~n V.:ilu" of 122 •2 dJ.Ys. while Sir Bo . 2. 

the highr-:1st of 149•3 d.:.t3s. A possible elipl mat1on for the large diff nee 

oan be seen by r~f~rrin& to 1'J.ble K.L where it is seen that Group 6 h s the 

lowest me n lamb1n$ dat1:1. sYhile .J-roup No. 2 has the highest. this 1ndto tes 

~hat e~rlier born l1mbs re~oh killirl8 wetght at~ younger age ,h l~ibs 

born l::1ter in th 

(b) 

l.:imbi ng se':lson. 

The grading of tha carcases. based m~inly on aonfor .1t1on d finish. 

was strictly 1n coord=U1oe with thq ~r~d!n5 of North IslcU1 ..xport l bs. 

Al ihough the allotment of oaraases to v::.1.rlous grad~s is or 11 t-tle intrinsic 



aroup ~wn Cross. I h-1 e Crosa. eoond total. 

1 3 10 2 10 

2 2 1~ 4 21 
I 

3 2 5 2 9 

4 I l 12 3 16 
I 

I 6 I 18 6 ' - 24 
I 

6 l I 

18. 6 19 
I ., I - 13 ' 20 
I 

I 

8 I 
I - I 10 8 1 
I 

9 2 
I 

10 5 l'I 

10 9 l 10 - I 
'.fatal. 11 114 44 169 

< 
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Tal.ue in indicating real diff r~naes in oo~position in terms ot sole and 

bone CWalkAr and tta:.1eekan 1944 J it g1v~s ~ useful 1nd1oat1oa ol tbe sutt-

btlity of th9 l:llllb for trad& r~qutr~ments . so muoh so, ibat tehol (l9t6) 

h s suu@sted 1 t !lS :i.n ~stim·ca tA to b used in measuring perfo 

progeny ftValu~tion with sheep. 

o 1n 

Beoaus .with fAW exoepttons, the lambs wer~ within th 28•36 Wl 

~rimo Down Crossbr~d. 

irime Crossbred. 

Jeoond <(u.111 ty. 

Table LIV shows the distribution of lambs wi.thin thea ra" according 

to sir roups. 

No dlft'Ar'3noe of ny rn.t.---!ni tud P 1 s shown b'!ttween the ire 

b~s1s of lamb gr3d9. A oh1-squarA an:llysis b~sed on th nu 

I 

ups on the 

r 1 o! ri e 

Crossbred and ~•oonds r1elded a non-significant Talue (P • •50 tor 9 .t.). 

?be inclusion of the 4.lown Crnssbred i'lgur--s. al though giYfng le s reliable 

analysts beaause of sm-all •expeoted subclass frequencies did .not lter \he 

non-sign1f1oano of th8 results. 

( 0) 

A more obj'loti ve measurA of caroas4' qu..u.1 ty ls !urnt h b.J \h 0 brl e 

Bloc c: Test. Wh11~ . in p~rt. it still ent- ils a subJeott•• tlon ot the 

ft cover ov ,r th~ l~g r~g1on and an ~stim~tP of width and fiatneas ot lotn. 

-.v-.ry :1tt.ampt hJ.s bill!eri made to 1.nor~as" its o bj~oti vt ty by using a score 

card for !-,gs utilisin_; thP 1 <ind G measurr.,m-,nts. 

enoes is pr9snnted in r~ole LV . 

?A.BL~ LV. - -

Jtre Qroups 

Jithin ~ire Groups 

At~ALY;jlS O? VA.Rl NC"= :Jr CARC.t~~ 

?Of AL ..>OIN ?.:>. 

d . f' . 

168 

9 

109 · 

,,.. C 
.:> • ·>• 

19.909•29 

1.662•55 

18. 246• 74 

l'hi! anal3ats of air dttter-

• • 

184•!3 

114•76 

Si • 

"I • 1•61. 

.s. 

rhe dat:1 do not show any significance 'betwe n sire groups tor oaraaae 

points. a faot which is in lintit wt th the r sultsaf commercial ara41ng of i.h• 

s oan be also o bserv~d from r ble L.X.! I, th oi-der of ri t of 



!cf.!llh of Of&Q9!p .ne. 

sour• 

to.i 

ween St•e i:ronpe 

lWn tre upa 

,~ • tl&lltlNillen ~. 

%obl 

&\Ween Sire ioupe 

tal 

etween Sire Groupe 

1thln .Sir• ups 

!ohl 

B•tw9en Slre Group.a 

ft th1 n !M" Chtoups 

total 

e'lnrtten Sire Groups 

1 tbin ire Group 

Block e t.2o1nts for Lg. 

i'o'-1. 

tween 1re roupa 

1 htn Sin Groups 

d.t. 

16 

9 

119 

166 

9 

169 

9 

119 

16'1 

9 

l1J9 

16Y 

9 

l$S 

166 

, 9 

159 

._ 

• s. 

83•19 

6•11 

et·o 

ie,•59 

29•Vl 

1a•r 8 

Ui•l3 

7•-19 

408•94 

68•42 

$•18 

53•24 

167•48 

26•6? 

140•61 

2.391•21 

231•0 . 

2.160•13 

..s . 

•6f8 

•170 

8•301 

·t92t 

•lf.6 

•33, 

2• 63 

• 91 

26•6'15 

l.~•681 

Stp. 

• =- s•te 
.s. 

r: 8•81 

s.s. 

.s. 

J • 1•,o 

.s • 

s •• 

, - 1• 6 

• • 
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\be sire groups 1s substantially tho same for the two m lho4s of 'f 

oarcase destrab111 ty. '.thq mean values indioate that groups l. . 2 an4 3 ore 

hl15hest for aarc9.0e poin ta, :..1.nd in view of the other oarea·s t- sul" repol''94 

later 1 t -would appe:1r that these thrfte r~ms bred the better type of 1 b 

from the Ttewpoint of tr~d~ desirability. 

B. 

In the oaroase data oollect9d·. a number of measurements lndio t lenglh 

of leg. c,1 th9r aotual bone 1~~ th or bone lenoth as affected b7 the t ii d&v­

elopment of th carcase . Length of leg is an important coneiderallon for; 

as has been shown by H..\lI!mOnd (1932) Palsson (1939l Verges (1939) using 

complete carca.s'! dissection teohniquo, short thiok bones are associal d with 

deep musclfll c.-ov~r1n6 , and that brfted improvem"nt for mKt produ~tton baa 

rAsult~d tn i short~n1ng of bone . From the viewpotnt of caroas~ u1\ biltty 

for ,rad pu-rpos~s. the 1.mport.moe of leg lPngth is shown by the fact th t 

3oi of total Bloc~ lqst oaraasl"l points ar~ gi. vqn f11r "Dloakineae" of l,eg. 

'fh1s factor ts also tak~n into conaid~ration in th~ present s,stem of export 

grae.tng of carcas~s. 

Analys~s of sirl") diff~:r~no~s i n l~g lflnJtl1 of the wether l ba are 5tyen 

tn Table LVI ,J.lld the mean vuue~ .fbr aach 3roup 1 s shown ln f ble LII. 1'he 

~asur .en ts aonsid.-,rAd arg len5t.h of cc:U'rnon bone. Jl •• f • • R •• p •• and lll.ock 

? 2t Points for leg. 

fhe aann~n bon~ is on~ of i he ~~rti~st m~turing bones in ibe oaroase 

(Hammond 1932) and is oor1p13.ratively well devtl\J.oped at bir\11. Also tbe ••• 

urement of the l ,:mgtr of cannon bon'J h~s every pos51bil1 t,1 ot •in& aconr '• because 

tn oompari son with the m9!:lSuremmi ta 11ade on the aaroaae. 1 t i m • under 

relatively controlled and r~pei.t~blo c.;ondi t1ons. b"ro thftse t points of 

Tie tt ts consid•red that o~nnon bon~ lAngth should show diff9 noes 

sires in leg length if they e.xi st. l!he analysis of 't' rianoe bows t •re 

are d tff r no s bP-tw".l~n group m~an s t !: c cir::""on bon~ length. Referring to !&bl 

LII. it ts seen that Jroup 3 ts signiftc.H1ntLy shortgr 1n cannon length than 

all nther groups while Jroups 7 and 8 arq s1gn1fio~ntly shorter than roup• 

4. 5. d 6. 

Th~ si&nf !io!a.llo~ of th~ o thi:,1-- l~g l~ngth m-.:1sur~menta varies. ~ilea.ettretnez: 

1 gt't'es a usqful piotu~ of oarC:i.3~ conf,:rrmation but. is onlt p r ly 



ll@hll LYII. 

Q. Jleaauremen i. 

Souroe d.f. s.s. • s. Sign • 

Total 168 1>6•54 

iBelween Sipe Group 9 11•69 1•299 , = 4•'/J 

•ith1n Sire Gro ps 159 z•fJ6 •av, s.s. 
\ - · . ' 

w .R • ••as'tll"Ol'Den t. (Wt~th,gf Rib•) 

ro,a1 · 1&8 121•e9 

etwe n S1N Groups 9 22•'9 2·6a2 • 4•0 

- 1.Wn ire ups 159 9t•10 •&32 s.s. 

$V .Y. Mea!Y:£ ent. - ( 

tal 168 88•66 

•••n 11" Groups 9 4•99 •5fi.t. , 

1n Si~• · roups 189 63-•lf'. •626 n.s. 

D asw::,ment. C pth of !hcjru) 

tal 168 84·69 

tween Stre Groupa 9 15• 70 1•'14 ., . •01 

1thtn Si Groups 119 68•'9 •433 s.s . -
W !b :.teasur . ent. t ·11d!b .B~htnd Sboi\d•rsJ 

' tal 168 109•59 

e,ween S il"' Groupe 9 14•36 1•596 ., = • ' ithtn Sire Groo:os 169 15•!1 •599 s.s. 

11'.N. •• surement. ( idth of Beok) --
to,a1. 168 81•66 

Between ·s1 ~e .aroups 9 4•06 •401 

Within Sire Groups 159 VV•60 •.&88 11.s . -



106. 

ble for tilat bro a. 
By r fnrt1tnc~ to Table LXII it can be se n th:it the, Tartou le 1 , 

m asur ~nts do in general place the r&'Ds in 

th~t ther J r oonsld r bl~ dlsor~ noios. 

simil r or 

his ts 

th~ m~~sur~ment diff r 1n tha d~gr~o to whioh th87 r 

t OOTerlng. 

c. 'I Ii>f.d. 

In order to oompare th~ diff8rent sire groups in r 

o~ th oaroas s. th~ sur~~ents tor width of gi o~ • 

ot for qu rtBr 11 depth ot thoru. width behind should rs, 

w .. re oonsid red and th" analyses shown in 'labl LVII. 

stre groups are shown in~ blft LII. 

xp t 1'or 

f 0 . 7 

to r l. t1Y w1. 

of .rt. 

d d ot k 

an •al tor 

c1 

Prom tho ano.lysns 1 t ls s~en that th r" :ir h1 hl,1 zst ntf C 'I dift r noe, 

betwet,n str roups 1n width of 5i0ots, a diff 0 r~n e ot el_y ., • 
' 

be en e ns being rfllquir~d for tho 1,- levttl. 1 hows t i ~ro p 10 

1s hi hly s15nif1o n tly 10-..,r in Q ineasurf!)mon t than l) up 6 • 1 -

port-1:Ano or thA J easure ent 1n caro se quality is ano ¥ the &1 • 

nit1o nt corr~lation of 0•67 with tot!ll wet ht of u ol tn re • 
( allcqr al'ld o ee'.l:an 1944-). 

A turth•r int~rP.sting point of tho analysts ts the d na r l t 

both roupa 6 nd 8 ar" wid.,.!" across th -~ig:">ta than the olhRr roap • these 

two ri.l.':lS w r11t twins. and t.he m.:1rk~d simiL ... ri ty 'bet.we n their oft pri s 

worthy of not• bot o nnot be interpreted further. 

Inoomparin~ idth .. ~ su?",..:nf!)nts cross tho ribs. ai nif1c l sir roup 

differ,noea re atn evidont. v~rious Contlnontal 

ooatal a.ngl in l mb carcass nd h~vo demonstr~t&d th 

br-.eds posses sinal.1 oostal an_;l 71hich rg lts 1n reat 

the 

tto 

of r1 • 

(Dn ~rst 1931. Ga~tner. Retdenr1oh and Spreng r. 1930). la lilt ly. r • 

fore, th t thi s e surem~nt indic-tes diffor~no s 1n th oos'8l 

some importance in 1nd1catinc:; di,sir:1.blA O()nformat1on in l • • 

A de p thorax ta und~sir ble in t he l ~mb oaro s , to tn 

1s one of th~ oheapost cuts of the oaro s. tho analysi a ot " 

highly 1gn1fic r.t d1ft~r•r.oes be o9n sire groups tn this ob 

9 and 10 being tb-. l st deslr blo while Groups 6 ancl 

thorax. 

aho• l 

0 

d of 

hi s 

WB 

ro 

t p hot 



-~" LTIJl. Y&RIMJ; 'r .JI 0A.R06§1' fr,9(lffl ~r,s. 
• aenrem11n\ • f Jtq th ft'O! epS to, fall UV:.4• ) 

Sowoe 

ire i.lrou.pa 

1th.in Sire Groupe 

.,. 
1 

9 

lit 

s.s. 

660•0 

96•8' 

481•54 

••eui;nen t It• f~• pubis !2 •&• , tb} 
I 

2otal . 16 5 •08 

Bet. n s 1 re Gnupa 9 131•81 

Within Sire arc, • 109 4,50•22 

l•tslll' ant !I• (§IJpnbzal Put>!& I'° I ,, R&b. ' . 

total. 168 363•69 

Between Sire f.btou.pa 9 2?•08 . 

1'111n SlJ'e Oro pa 109 326•6' 

Si • 

10•98 I• Z• l 

8•02t S • 

· 14·•66 I • •17 

1•88 s.s • 

. 8•000 , . • . 1;t6 

l•OM •• • 



10'1. 

fhe measur~mnnt of i.dth behind th~ shou.ldors was exprea ly 1 ol 4e4 

beoaus~ nar'l"owness in th s rqgion 1. s ·.1 corILmn f ~ult in h e,r ealand om IJ'• 

Highly slgnifioant dtff~r~noes wer . obt~in~d and· tt 1s nota le th t ~tr o.6 

which• s m~r<edly 4et1o1ent in this r speot. bred lam which a • th 

lowest valu~ for thqse mflasurP~ .nts. is indicate th t th f ult ot 

n rrowness behind th~ shoulders is stron81Y inh8rit~d. 

Th width of n ok asur~~ent ts non-signifio t b t• n 1r ro 

This me sur ~~nt suffers oonsid r~bly from l ck of ocur c7, 0 B in 

~ny oaroases. the ftd oov~ring over this r~ion w s ton off in uto rt • 

rhus. 11 ttle 1.mpol"tanoe is atta.ohed to it. 

D. 

Sina , frr,m th~ butcher's v1 wpoint, s 7 ouUets • ible 

rftquired from th~ oaro se, th9 lon&er thA oaroase is. 1;he beit.-er. Aleo 

ot thP mo t Taluabl" mUBclAs of tho body run alo~ eaoh aide of ~h -. rt ral 

oolu..m trora p u vis to shoulder, ...i.$..1i n omph.1s1. sifl6 the n oe s1 ot l t 

1.n th9 a ro ae. Inoreased l ngth, however, is only ous when it 

is not tollo d by r~duotion in musole thtokn~ss. 

iltty aspect of oarca ~ oonfo atton, it ts probable tb t -1 o o 7 ta 

saoc1~ted largely "i~h longer length or le3 bonflts. d henoe N no 

o s suit btlity fro. thn tr~de point of vl~w. (i~la on. l 391. 

rhe an lys s of varL1nae fot" l~ngth measurement:; 1a p in al 

LVIII tUld th . meir. v lues for sire ~roups in T bl LII. 

L - \he l l38th of body from synphysts pubis to th4 1rst r1 1 

oourat~ 08~sura of body l~n&th, while K (from t ilhead kJ 

oannot be t n th tho S?.Hie degrA-, of c ..:.: ur ay ,· but can b ua a ui~ 

ble confirmatory ~•idence for l ngth ~ . the analyse how 

hi~hly s1gntf1o~nt. and by r fAr~nc~ to rabl~ LXII, the two 

pl oo tho groups in ·1. simil r ordnr ot m t. 

surnmffnt 11. also n aoourat~ measur m,..nt. me sv 

th to e 

t 

e le ot 

thl!II hindqual"t rs rA5 1on or the oaroas • 'Ih .ualysis shows 1 t to e 

non-s1~n1!to~r. t betw~ r. sira groups tndicatin~ that the n d1ff r noes 

in body length 1nd1oattitd by L and K m"asul"e:n n a are due w dlfter n es in 

the length of \h 0 thor oic r gion of tho o roa e. 



total. 

Between . .1N Gro.upe . 

t.'111.n Sire Gl'l)upa 

d.f. 

168 

9 

1.59 

s.s. 

2.164. 18 

56'•~8. 

· 1.599-60 . 

a.s. Slgn. 

s • ._ ____ ,... ____ ..... ________ ...,... ____________ _ 
!· oa1ure!QftD ,. ,l! • o ;~ US() •• 
~-1 16 '181·06 

Between J1re Gnups 9 2t•22 s·o 
W1 ,h'tn· Sirs Grau.pa 1~9 '153·8-t · ,.,, .•. ~. 
o. ent. - Dee tb o1 11t Ol'e£ • 

, fo-1, 16ti 304•39 

ween in tboupe 9 f8•16 4•69 1 • 8·84 

169 262•!1. 1•65 • • 

~ • •!MS!S!!!! ,. D &tb
1
gf, etson, oe1•• 

Tot:u 168 4.N•M 

B tn n Sire J'Ollp8 9 '8•89 ,. i • • a·as r· 

1th1n · 1.Pe Cl"3up8 169 345•66 2•30 s , . 

• 

Ir l!asure 

\al - 166 990 ·oe· 
etnrtuu1 Sl re roupa 9 36•82 Z•98 

,111n ire Orou.ps l.69 914•26 e•oo 1.s. 

I. Ke-pv rce!!!• De1th· 9t i' l o•ei-, X. 

-~al 168 ~,-21 
Be'1reen Sire roupa - 9 33•1 ·3--688 ., - •736 

ifit,hiri Sire Groupe 169 214.01 1416 s.s. 
~~. 

., 
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ASUR~ s. 

rh qU311 iy iJDd deYelopm nt of the ~1 al tor 

fect1v&l7 est1 t~d by cuttinJ the ourcaae at th la 

ur enta to indio te th~ development in th · t r 1 n 

reliability of this tat81Jl9nt is ma1nt tned by the f ot 

a ef-

d 

1 

t h m 1n 

~ d1ents in th body of thff sh9 p 11 m~ t tn th r ton ot l 

tbor o1o T~rtebr •• (llat?IOOnt! 1932) r Tr. fro 00llll:!D9!-

of 'Yi • the loin is the r.ioat Talu bl nd hi h prtoed loin ln, 

carcase. Con equ n 1.Y. m asure:n'!tn a wh1oh show th deT l"TW111an.~ in o 

• 

section of th long1ss1 

only of th8 r l tiT 

dorai 1n this region g1Te v 

soul r deYelopment of th ant 

roia.1.1.Y most 1mport9.flt p rt o th 

of • 

deT lOJY.D nt of th co • 

lnl 

• !he anal7s s of v, r1 oe for the Tariou m aur 

aeo,ton urf c• of tbe oaro s~ t the l~st rtb rep n in LI • 

M n ., lu s for th aboT dl ensions re pr"s nted tn · alll. UI. 

constd~rin first th mu ol tit'lsur. ents. l'? t;h of 7 
• 

sho . n to . ht hly st ,ntttoant betweer. air0 group • zi,oup o. l 

le tly (P 

9 . whil ~roup 6 show~ th 0re test d velop nt in thi 

nt , 1 e rly de• lop1~ oh 0~~r1 t1.o d 

oK~ek n 11944 J is stron ly aorrelatod w1 th to\al w t&b' of 

fore. this a1.Jntt1u~nt Jiff ,....,noe b twe··n sir groups be 

" a 

hnport no trom thP vi wpotnt of oaro~s qu:ill t7 1.n °t'tl'IIS o-f iT r -

orttona ot usol .• fat 

. 1th depth of y 

d bone . 

uc.ole , m8asur I nt .a, th aly e Of T r1 t -
dto tee th:1t no 1gn1fio!lllt d.1 ff.-tr~ncea oocur betw,..en ro •• u pt of 

1 :1t-,r develop1 n; ch ..1.r ot .ri ti o th le t of 

1s or olosely r lated to th., nutr\ tion.il. oon 1tlona th la ....,_ ....... 

-d ons q ntly und r tbe rEtl. ti Y9l.Y un1.fo enYiro n 00 

in th x ri nt. 1 t would be less 11 ftly \0 sho differ n • 

& tron,. r l tton hip shown by ker (194 ) 

uaol : bon~ ratio tndto ts tts tmport1noe inc ro a qu 1,,. 

aur ftnt x. \h t~ickn as or usclA l 

\gn1f1o nt.b tween groups. In :10 neral. thta 

th~ the dB 8 eni. • 

r 

th r1 e a 

t ia lea 1 

an 

r 

• 

DOD-

' 



' ... r 
'\.. ... ~ 

._.i l .) • 

· t ael · 

1:111 G 

\ i .. ' 

:u. 

Cv t 

~;~ 

ic , " .. ( PC . 

1 ") 3 ' 
, 

,J...l -'· 
('> r ....... ~ r;., .. Gt 

. , ,. 
.I. ,_, 

,.. • f '"") , .. 
\ .. ( .. 

r· .. tl 1 i. ..,r ., 

ion 

"' .. 
" 

·1 _,, • 

' l f r t •, , ti t o 

" , . 
l 

,• n , 
,J. - .i. 

1 )., ' ~i on 

c · ' (! .,'<;~ , 

t 

Li<":< 1r , • 

. 1 1~3 

v· . u i:. , 1 , t i o 

,,1 ,.)., • 

r 

! o · .~o:1 .,. 

(: . 

nv11" 

1 

t· 

n 

l 

.. 
' • 

t , 

.,G :t V i n 

lL 

, .J 

• 
. ,· 3' I., • '.) . . • 

.,,.~ 
~ .. ' 1- te l.h.> :.>-

r- 0 
., , ,,.. . , . ·~ ' 

0 C , • I 
u ·-

r 

• 

V 

r.-;, t."cf· ,C J 1 if, ,y 

.., c de r vt ,. 

f, ( , . 0 

nt , .. 1 b:. 

o.wv . •, d nl i.. , 

t 

t ,. 

t 

0 U S 'l 

r>f1' , -.1 

t l , ' t e 

r, 

le 

I .. 
l. 

. 0 ·1 

~l i .J n. 

1' t 

' ble ,. . 

cove V l' 

t .~ tAJ 

w. , l nr, 

t t ho 

V e 

• 

L • t C t. 

el 

d 

.,. .. 
t tnl .7 

'[' l · f 

' . 

, ... 

t . 

t r 

i r· 

llt.· 

(. • • 

C, 

.r I 

~ l . . 



.., . -

-
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alot.nlda 

l tl 1n t air srC>llPS. and 

f 

lU. 

1 h 1 ioa 

1 1 t 

11 r 

ea or at• llar qu • 

Dal ,ton 

tb poupa ln lbe 

ord r. fro la int of vt •• t u nt r fr no• h ••Mn de 

lo it tn t xi. 

1nd1c \ton of h OT r l al.1'7 of ,h l'OUpa t, 

•a d id to ut ,:tio Iona whloh 

or tn ipl 1 n bowin~ a r 11t7 d ~ho me au ,. 
I 

teh w r st nttt t b w ri -ro p • On 1 llaats lb • r nta 

bown 1n le L III wer It- 1 n t lbe order ot rtt 

dotts n&t dttt r to ny N t de ee n h ol aal lo tiona. ... 

ire o . 3, ·on h15 OY r ll pr.ii , b pro uo th beat u -
tty ~ • ollow by tr o • l . d th n o. ,. loweat qu 1t,' 

up re ro o. • 8 d • It 1 nt r • 1 t the 
-

twtn sir a o. t br stook of aon lat ntly lo rt,. 

• ell•lnat Oil' 

a.o ount of ( 0. 3. 4, d ). ooll ci 4. ho Yer. on ,h 

r 1ni · a ven up , nd. a 1 e d n-ts h " e•n an ~·.ya.a 

for atre iff noes. 

l IV o rot ot the uier 

l 898. 

ditf nos• ?ft at n1f1o t. s Y lu of 19•633 ta ht bly aignifio I 

(P <. • Ol for 6 d.f. I in th pr vtou y r, r d e show 
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11,. 
Analysts. 'lhe order of merit of th~- ,1rs groups too. ta t e&n eat 

w1 \b that obtained t \he lamb stage. 

Groups 2. 3. and 6 :re graded highest. while roupa 1. • 

oonsiderably below T9P869• 

LQG ffl '! .. L~. 

t • 

In vlaw of the Ta.?7 1 ng sign1t1oanoe of length of le m aur ni o 

the wether lambs. it • s d aided to test ihe aigniftoanoe of ihe esli te 

ot leg length made upon ,he ewe hoggeta. %he anal.7Sie b7 ~ 2- bn1 

prov&d to be non-st~n1.ficant at oonv1'nt • onal levels of st.gn11'to oe. Jl,l._ 
P # •10 for 18 d.f.) · Th~ variation in mean values. 1fD 

tn l'ablft L XX. is, mi-eOT9!", only alightl7 above half•a-gra4e. I~ 1 een. 

howeTer. ihat th~ ord r ot thf) groups in leg length is su.batantiall.7 the 

same as tb.:1 t shown by the wether l ~11bs with 'Tlore ocurate me,hOds of a • 

urement. 

BR~.D ff?'?..! 

The lv 'anai,-sts of Breed 'fype gr ding .r1elde4 value of 39•Zf Whloh 

ls s1gnif1oant (.P "- •01 fn:r 16 d.f. J. B7 reference to r 'bl Lll i ia 

seen that the Yalues for Breed Type gr~d1ng follow olosei,- tM•• of Head 

2J'pe grading once agatn emph~sisin,g the important pal"t \ha\ the be a-

lrabiltty plqs in the estimate of Breea ~yp9. ~rou~s 2 !dld 3 exc lle ln 

this charaet~r while 1. 4 and 9 show very low Taluea. 

?he remaining eatiml:l.tea of .Shoulders, Back, Loin and Bindquar era wen 

analysed by ~.,_ technique. but no signifioant aifferenoea were bown. 

,he Gt"Oups 1n thosn oharaoters. In ~eneral th~ probability tor the 

values obtain~d was in the viotntt7 of • 20 to •lo. exhtb-

ited in th~ m~~ne ts. in ~ddition a~all and the picture pres nted supports 

th~ non-s1gn1ftoanae found 1n th~ Body' As A hole gradl • 

v. sp~ GROU?INJ 01' •, i.: H,OGG~?S. 

Prior to hogget shearing. th-, ewe ho:Jaets were grouped acoor 1 to 

their a1r~s. and a general suney of thoir qual 1 t7 was m de by tiff ,u a 

working indep ndenll7. No tea were then eomp~red. and final Tal u waa 

plaoed on e ch group. using a scale of points from l to 10. fhe f a,ure• 

oon idered were. 
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type. 
'- ,. 

Lensth of Leg. 

r1ua11 t;y of l& oe. 

RTenness of the Group. 

he r~Slllts of these sti ~ttons ar pr s nted in le LXXI. .l tin 

pl oiag in order of ertt by summiaJ th points for the in 1T1d 1 

It is seen that Groups 2 ~nd 4. are pl c d flra,. follow 

by ~roups l nd 3. 

auut t7. 

roups 8 ,~nd 9 at"e sho a tb8 poor a 1n ••r l 

rh~ intrinsic worth of the ~~thod of sir groupi 1n 

di!fArenoea ust be Jud ed by the degr~ t.o which 1\ wt 

ire 

he Tff e 

values for strq groups d rived from the individu:J. e orl t1on of • b 1 

in the roup .. oomp3r1son betw ~nth~ ordor of r tin o or 1 ID ri t ~ 

the two mffthods 1 given 1.n f~ble J..ll! I. 

for Rad gr~dtng, it on be se~n th~t Group 2 s e n pl o d ti 

both thods. but n rious dis re ~ent ls sho n in ~roup 10. 

31nd r of th groups ar~ pl oed re or le s in •1 11 or II It 

able th t both ethoda pl oe ~roup 9 s b ing lo s\ in I' • 

A at tl~r pioturq is shown in r~6ard ~ Length of L eati •• 
the two tbods show r ent in pl utng Jroup 8 r s in l 

but th rs ta b1g disor8p!llloy shown in the pl cin of roup 4. 

le oe qu lity ~udged by the two thod'1 shows T ri lion b 

stt 1t s of similar ord r. Gl'Oup 4 1 as i n ~xhib1\e •1 ., 1• 

tbo a in 1 oi 

7 

h -
t-

in 

• 
• 

ro » 
4 ~(1U1l"t!S SO xpl n tion. efer~noe to th o'Mlde data nd to scor 

ardftd und r th h 1dl~ ot ,Tenness, 1nd1c te th t hi 1 Clro 

ioeably morP ,v n as a l 1 n~ th n the offspring of th oth r 1.r •• In t 

~sti tes of th Head fy'p~. Length of Leg and leeoe ·11altt7. 

probabl that t his property or ev nn ss would tend o m e th 

high r rks '° this ~roup than were 1n fAot arrant 

imals a individu s. rhe oons1deration of eTenn as ot th 

aa whole is of aonsid r~ble 1 port noe nd should 

valuation of a sire' 6 et. 

en tnto 

S . 1ng up, it on bft a id that the ethod ?t sir gro 1 

tore, 1 ta 

••• 

1 s 

he 

roup 

nnt 1n 

.... 
aluation ~b1oh is sub t tiw.l;y correct. but 1\ o not r • a fined atino-



l 'mtJL • 
. 

Chara~"t.•r l 2 3 4 6 ' ' e 9 10 I 

l' i•• 

Pleaae Weight 2 !> s 2 4 2 ~ • ., l 

r1 eeoe ~ual 1 ty. ' 1 6 5 a 8 9 ' 2 10. 

Boq As A Whole. 3 5 4 a 'I 8 6- 9 1 . 9. 

.ureed f7pe. 10 1 ·2 • ' 3 6 ' 9 5. - - . 
1.'otal 19 12 . 15 17 21 21 25 26 19 2~ . 

-· . 

Plac:lq. '- l 2 3 6= 6: . V• a 6 'I• -



ll6. 

\ions between groups of offspring as does the individual 4eaoript1ons method. 

Agreement is us~ in the first and last placings. but 1nterme41ate onea are 

often in disagreement. ?his is n~turally to be expected. for lhere is con­

siderable diffioulty in making a general summation of a group of ao • 25 an• 

1mals. 'fh1s faot 1s further emphasised '7 a comparison of ihe soores g1Te~ 

to the g_roups in Table LXXI, It is seem that 1n man7 oases oonsiderable 

difficulty has been encountered in draw1ng ·a distinotion between qualit,- in 

d1f'ferant groups. and oonsequently many groups h::1ve been pl.aoed equal. Sire 

grouping, howe"fer, can be of importanoe in evaluating th~ nenneas of a air••• 

get, and this ma.,y be of some importance. 

VI. 

Aa a baDis for comparing the relative merits of each .sire aa ~Udged on 

the qual.1 ty of 1 ts ewe hogget offspring. ~abl.e LXIII was drawn up, containiq 

the order of merit of the sires in ,1eece Weight, fleece Qualit7. JSOq A.a A 

Who1e and Breed f;ype. In the ~bsence of nr spec1f1o knowle • a• their 
• 

rel~t1ve 1mport~nae, the we13ht1ng for aJ.1 factors is . the same. 

the table shows that Sire No. 2 oan be ranked as the best sir. followed 

closely by Sire No's. 3 and•• Sire Bos. ?, 8, and 10 are oloaely grouped 

as showing the poorest quality in these combined attributes. lfhe differenoe• 

between sires in th four features are shown 1n ,1gur-e 
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.. .. 
,-

No. of Offspring lleeoe eigbi Pleece Q11alit7 Bod.7 As A Whole 
-

Standard Devi ,1on P-ounda i Grades 
I 

i Gr dea. 
0•90 1•54 1•59 

2 1•'18 3•1 3~2 

3 1•4:5 ~•6 2•6 

' 1•26 2•2 2•3 
I 

6 1•12 2•0 2•0 

6 1•03 1•6 1·8 

8 0•89 1•6 1•6 
I 

10 - O• '19 1•4 1•·4 

12 0 •'11 l•S 1•3 -
14 0•66 1•2 1•2 

16 0•62 l•l l•l 

18 0•59 l•o 1·1 

20 0•57 l•O l•O 

30 0•46 O• 0•8 
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11'1. 

:the number of offspring requir a to test a sire is an ext~ el7 import­

ant probl"m in progeny t~ s ti n5 • for. s J..ush( 194 31 indi oa.tes~ requiring too 

any offspring to prove a sirft a n ~ctual. ly lower the r:tte of pro .r s l>,y 

causin5 a sm ll~r numb8r of str~a to be t~st~d a.nd therefor 11 1\tng 1-

ection among th& . on th-, basis of thAir prog eny test. I!enoe . 1n ord r lo 

be ·· bl~ to t~st the mu,ximu :n number of :;ir~s. it is necessary to know th 

1n1mum numb r o! offspri ng requir~d without saor1fio1n th oour 07 ot. 

thq progeny test. 

Considerabl~ diff~r noes of optn 1,n are fund wnong writ rs on tbl 

s pAot of prog ny t~ .t1n 1n sh~~p. I n th~ N w ~otl nd Romney Krah. 

McMahon (1940) oon sidqr~d tha t s~ven offspr in~ woul d be s fioient, u, 

latatr t alb.hon l943 J he 1ves rnore aoour .:1 tq formul tion of tne · pro 

showin; the numb r of o!fsprin~ r quired to establish th superiori~7 of 

a r ~m leaving fl ~oe w i 5ht ~nd qu~lit1qs of any 5 1ven valu . above the 

aY!l)ra6 e . ~nsmi n~er et al. ( 1943) · lso .:; i ve a si. il a r pres nt t1 n b a •d 

on t heir d~t for Shropshir~s and 3outh o ns • 

. n e s t1 'n tion o f tbfll numb r of offsprin~ required to ttt , 

be m de from th~ st nu~r d devi ation der ived fro m the w1th1n-str 

v a riance obt~in~d in th~ n~lysAs or v~ri~no q i n art lrI. fh 

r 0 

!'OUp 

t cl 

us d is t h.it described by Hetzer and. Bri er (1939) and use w s d of th tr 

t · bl s . l'h~ rPBUlts ar~ present .d i n ' ~blq LXXIV, and gr ph$d in 'i&UP 

XLII . 

?h stit r sUl ts . r . b sed on t h,.. 1s su:np tion t h t •~uu nu b r of off• 

:: pr1 ng r pr sen t i n t h t ·~o .1ir groups be1n6 co pared . 

I t 1s s en t hat oonsider<iblo i nformation is g,iin d tor e oh · ddt t.ion­

al off s pring up to 6 or 10. Fnm t hi s po int th~ deore 99 tn tnfor \lo 

tor each e:xtr :.1 off s pri ng is rapi d and 11 ttle i n form t1on is dd d 'b 7ond 

14- 15. Hence. it ould · ppe1r fro ~ this da~a that t his numb-a of offspring 

woul d b suffioi~nt i n the pr aoti o~l appl ic a tion o f pro ny testin to 

supply test of ~dequ te aoourac7. 
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C, ,-t Rm. ~- Differences between groups necessary to be significant with 

various numbers of offspring. ,-.jN 
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S~C§Off VI. DISCUSSION AND AP?L IC TI ON 01 R'!!:SUI.!S. 

ffll119 th time ts not 1"1pe tor a oomplete disouasion of progeq 

t1Jsting in sheep, some oonol us1ons oan be drawn fro the d.1.t prea-

ented in this report. ?hey must, however, be nalua\ed w\tb du 

regard io their tentative nature and be ubl oled tor orou exam-

in tion when d ta from subsequent yea.T'S of the eipert nt e anal7nd. 
At the same ti.ne. thfllT mq s~r•e some w,eful purpose 111 at1iaulat1ng 

aot1ve inte:roest in thos~ most intimately conoerned. both soien,1f1oall.J' 

and economio lly. in tbq i mprovement or th sheep stoat of ew Zealand. 

i:robl911ls of progeny testlni !Uld its a,plio t1on &re, ln p ,, 

p:rooblems of the wider field o:t she"lp breoding. Their int rrel tion 

neoes~i.tat9s a simnl taneous discussion or both. tor pr o y 't tin& 

has no 1ntr1ns1a value when seperated from its actual a pl o ion in 

sheep bre~ding. Its proTAn ability- to proctuoe la ro m nt in 

othllr forrns of livestock must be rev1Awe:! tn th• 11.g ot the inh nn\ 

11ml tat1ons to progress in the bet1ierment of aheop. 

:th~ factors th~t han~\cap prograss ln improve n of beep ay 

be brlqfly enumerated as: 

(l) Lief< ")f objPcttv" tnchntques for measuring ~~o. uo tivt ty ln wool 

and meat. 

( 2) the inadequa:}.r of lcnowledg -" wt t.h re_3.3rJ to th tnh ri t n e of 

produotivi t7 in t ht!!:::;e features. 

(3) l'he n~c~ss1t7 for~ knowled6 o or the variubility of productive 

oharaotfllrs. 

(4 I Xhe urg~ncy for a consideration or question u br qd at d ds 

in rel~tion t.':> th111ir s1gni+'1c:ano-, from t h viewpoin of the 

comm-=troL1l .. dm of utility in shPep pro<luution. 

1~0 r~sults det~ilqd i n this thesis h v~ ab rill,3 on o tin of 

thes~ d1fftoult1es. 

a t h regard to thP, d ifficul ti es of r.u, sur~m')n t of fle c oh r o-

t9rs. noth1 n~ novel has be,,n introduced. The rep~at b111t1' of the 

eya and h nd ,-.v.J.lua.t1on l"'..1vos inu"'h to b9 desir d tho h it 1s the 

only avail3blP. m~thod whiuh combines the ~dv nt!lg s of sp do! 110rk-

tng with "Aner..u. appl ioabil i ty to thA prac tioe of fleo ••al tion 

under oomm Jrot:i1 oondit1ons. No inform· tion h s yet b ftn obt ind 

on th" mai r. ta; ni g of th •'I • t!lrld rds for gr.1d in from 7e r to year. 
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If improve~ent in a floe~ over ti~e is to be evalu id th~n ~heae 

standards must b~ kept the sa:ne in differnnt ye rs. ut one te la 

t h!i. t. despite a oonscious effort in thls direction, the t nd9nuy ta 

to a ve't'y l':irge degree to base the stand rd on the &YM"age of the 

nook for eaob partioular year, a f:1.otor which tnv lid tes ye r to 

year comp~risona but do~s not ~ftect intra-year comparisons. 

g1"aphio standards may h~lp oonsiderably in this respect, but the7 

~r~ only av~tl bl~ for featur~s such as the g neral Ch r o\eP gr~d1r. s 

f'or thrt fleqce. 

In th1 s connection, !AoPhee and Spencer (1986J have · t led tbai_ 

subjeott ve sooring prooftdure and 1 ts use in seleot11'e bre ding and 

progeny tAstin0 h.:1s served only- to maintain the ver~e gr de .for e 1ttb 

aharaot~ristic at a certain level. lttler~ is a lack of apaclfic know-

ledge on. this p1'.)int but a priori considerations lead to the conolu.sion 

that. if t he b~st sir~s. ohos~n on the basis ot subJ9ot1Ye !leooe 

~nal.ysis of thR1r offspr1n~ • .il"e us8d 1n eaeh year. some improve ont 

should ta<e place o~er ti 11e e'Yen thou,.5h th1 s improvement a;y Onll' be 

tndioat~d by g,meral -;;1.ppraisal of th9 flook qu:.u. 1"t,y and no• by \he 

averag~ soorn of the flock for differ~nt ohar cters. uonsequ ntl7. 

the need ,for p-r1to1 s~ mP-thod s of evaluation of wool qUlll 1 t., 1th1ch o n 

be applied in practice is urgent. Progr~sa in th aolutton of ie 
~ 

probl~~ 1s contingent upon basio resA~rch, int ns1Ye in ppl1o bion 

but bro ,.1d i n oona~ptlon and embracing the efforts ot the pu.re a well 

a.s th~ applied sct~nt1st. R~sults to dat~ tn the field of wool 

metrolo .~y ind lea ta that th" problqm is not easy ot s:,lution, ut 

solv~d it must be if th~ full fruits of breedtn3 ~e'1'.l.o 

obt.llned. In the meantime sub~ecti ve evaluation of fleeoe oharao-

ters is the only solution ~d the r.8sults show it to t>e suffioiently 

accurate to l8ad to oonsider~ble adva.noes. 

In addition, aoour~te and det~ilod lnfor ation ts qntr don the 
aignitio noe of wool characters from the point of view ot tllff, 

an asp~ct on ~n1ch littl~ 1nform~t1on has yet been oolleo\ d . This 

feature. and the interrelationships betwe n wool oh raoters, r both 

essential in tormul.atlng bre~ding programmes for wool 1 pN>Y ent. 

To the difficulties inher~nt in fl8~oe an lyats ts added the oo • 
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plioation of studyin& th8 produottvit7 of the animal fro ,h Tie -

point of meat produotion. ?he quJ.lity and qU!lfttitr of ma, prod-

oot1on oan only be truly est.i ·n.;1ted ,:1fter slaughier. a oond1t1on whtob 

naturallJ, does not allow of 1naorporation into bree41ag pr ot1ce. 

Hence thn relatlonsh1p betw~en the oharaa,ers. · s eailmat don the 

l1Ye animal and then l::J.t.,r on the uaroase is important .. 

of produotton oan re~dily be assessed by means ot 11Te wet· ht reoorda 

taken at or adjusted to ~ oonstant age. ?he qua.11 t7 aspect of eat 

production presents greater diffiaulttes. Th~ sub~eottYe ethod 

of evaluation is again thq most r~adily appltc ble and simpl s\ 
t 

system but, as shown in Part I, ther'! is no greater preoiaton aohift'f• 

&4th n in the case of fleece analysis. A pr~lim1nar7 1nYest1 i1on 

of m~asurei:if!tnts on tht1J liYe s.ntmal. 1n a. df)s!re ~ 1ntro-do.oe. N ter 

obj«.otivity. indtoatns that h~1ght at withers oan be easur d with a 

high d~r~~ ot aocursoy and moreov~r. h~s soj~ r al s1gntf1c noe ~• 

a measnr9 of leg length and some relationship to caroase quality. 

Its ppl1oab111ty • ..1t th , :nom~nt, ts lik~ly to belt 1ted to xpe:r1-

mental technique. lrom the breeder's point of view. the re son bly 

good oorrel~tton (r a 0•70) b twoen the subJeotiTe od7 As A le 

gradi~ and Commercial C3.rc ,ise llrade justif1e Uls subJect.iTe etho4 

of &Taluation whioh is in common use. 

In conneotlor1 with those :-1ubjeotive ttYaluattons.of fle oe d 

caroas~ quality which h~ve been based on the use of aey nor fewer 
grades. the results pr~s~nted in Part VII indioa~e that g ner 17 

sire dlffer~noes are non-significant at the aocep\ed le•el or prob­

!.lb111 ty of chance occurrence. Xhis noa-signifioanoe q poaai bly 

be oonstru~d as 1ndioatlng that these gr~d1ngs re of little• ue 

1n.descr1pt1on work. It must be e -npha.sised, howeYer, ,b t 11h1n 

the limited number of sir~s usAd, it is possible th t only l 

ditf~r~ncos in thes~ f~a~urAs ocour. MoreoYer. the bree4er mq be 

wtllln& to, and usu~lly has to, acoept lower odd tb nin.,t en t.o 

one that th~ diff~r~no~s ar~ not duq to chance. !be prob b111\y 

tn most of th4 ;(,l-an&lys"s ranges between O•l and 0•2• a leYel ot 

prob~bility whiah mq be quite acceptable to tbe breeder but not 

rigorous enoa.:;h tor experiroon,at purposes. 
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fh.e 1nolus1on of the detailed dspeots of fleece an4 oarc •• 

qualities in desoription work has a disadvant!:lge in ~h, it tenda '\o 

mak:., the evaluation oombersomft for praotiaal a.ppl1oatton. • 

writftr matnta1ns. howev~r. th~t this det il~d analysis serT~S 

purpos~ 1.n !Anding prAois1on to the ovi=trall gradings for neeoe and 

o~rcas8. for it is thA totality ot these points wbiab oo priaea 

qu·.uity. Th8s 0 over~ll gradi ngs ar~ the important ones in eYslua\-

1.on of the sire's br~ed1"6 v3.lug, and eyery opportunity ehoul 'be 

tak n to inorn se their ~ocur~oy. ~.J.1minatton of the finer detail• 

may be neoessary under oertain conditions but 1a done so to gpe i 

~xtent at th~ expense of pr~aision in thP ov~rdll qu!iltty aradin a. 

:rhr. ~econd rnajnr proble~ of sheep breeding ts \be l ok of know­

lAdg~ of th~ inh~ritance of produut1ve oharaoters. The polygento 

nature of inh~ri tanoe and the stron3 .,nv1ronmsntal etteot on these 

oharaoters makes i ~possibl~ an analysis of the number and kind of 

enetio f~otors at work. ~h~ analysis of th9 observed Tart tton 

into 1 ts .":)qnetio !Uld f'nv1ronmental compon•nts is t~ nflloeeaar7 

promise . t'he rf'lsul ts prqsent"d ln ? rt V are a oontr1bu\1on to 

the knowled~~ of the inh~r1t!.4flo~ of produot1v1t7. Within the 

limits of si il~r environl'Bi'nt~l conditions. these ft ur9a 1Ye a 

bas1s·for ~dvoo t1ng th~ typ~ of br.,Pding progr ~ th twill bat 

brin~ about tmpl'"OvAment. rhqy allow of 3 division of lbe feature• 

into two groups on the basis of th~ir intensit7 of tnh ri\ noe. 

?bus, He;:1d type. Lensth of .Leg . Breflld ?yp,_, .Bone qua.11'7 . Co '• 

Handl, Hairiness and Lustre may oe classed aa •~ron&ly inller1\e4 

while l"eo" ·.vei ;ht • .Fleece .;u.tl 1 t:,. Body Aa A Whole . ~lour 4 

Back wool oh~ract~r arn 5roup~d uo weakly inherit•. Ii b a een 

emphas1s~d by many writers. in partioular, .U1ok41trson la el (194 ) 

th t selection on 1nd1Tidual mArit will bring bout 1 proYe nl 

most r~p1dly in stronbly 1nher1t~c oha.r oters. wh11& tb4 pro n:s 
t8st is indispensable for improvement of weakly lnh8P1Sed ob rao• 

t('ra. the AS ti.ma t~s or heritability are therefore of ~or imp• 

ortano~ in deoidin6 wh~~ f~~tur~s of produotion will be oonaidered 

in pro6 ny t sting. On this basis. then it mq be s~1d t t tb 

essential it~ms to consider in a progeny tes\ for New Zealand 



is va1.l bl"" on the r"'latt ve e-conomio i11por,:;111oe of fl eoe an4 oo­

case oharaotere in sheAp nor h~ve ar17 adequate atudtea been ad 

of bh~ interrelationships of ~leece and caroase ohar oter. u•l 

(1943) has indioated the thfloretioal requ1!"tu.aenta for ..rid \be mode 

of oonstruot1on of selection indices. but in the bs no of sp cifto 

information the best method ts based on wel httns all char o ers equ.U.,. 

!h8 above argum~nt is based on the desir-ablli\7 of u 1 a a1r• 
,, 

th~t is an "improver" in evf!lf'y character. This nat\ll"alls 37 nol • 

required by the bP~edP-r. HA ma,y be oono~ntrattng on one p rtioul r 

oh raoter, and then the best sir8 for his purpose will be ,he one 1fb.1ob 

is outstanding in i mproving th t onq p~rtioul r oh raoter with the 

added pro~iso th~t h9 m intains the st~nd~rd in other cb r a,ere. 

fhts provides a slrong reason against the attempted us of 1re 

index b s~d on the totality of th~ characters of the of!spr1 · and 

indicates th~ graphical method of shnwtng th~ str~•s alue for oh 

cbaraot r consider~d as be1ng the better mqthod. 

rn pra.lt1.o ,1l br-,ed1.ng op,i:,rat1one, a pro 8?17 tsat e7ste s 

dsta118d in this report ts imp~osibl~. not only in the t c. niqu 

but al.so in th~ oomplex1t7 of ~he statistio~l prooedur . is xper-

1ment:ll :ipproaoh h ·: w0ver leads to thq possi 1>111 t1 ot fr 

t1o.:U t chn1que whtoh oan be applied in com:ner~lal st 

Th~ ~ssential featur~s of any pplied pro&r ot 

ing are : 

pr O• 

pr otioe. 

ny tea\-

(l) Individual identification of th@ ewe floot and of l mba , btr,h. 

(2) Aoour~t8 <nowledge of the sire of e oh offspr1 • 

(3) cour te oolleot1on of d~ta ~nd rP.oords. 

In seneral thas~ do not introduce any nflt'W f otor into stud praotto • 

the praotic!:ll difficulties in the seoond requir n, havs en reT1911'• 

ed by 'fheqler (1945) and sug;,;4stions ht1Vft be~n aub ithd tor overcoming 

th& '2t nu ting time. l'h.111 poss! bil 1 ties are: 

(l) ;iegrega.ttng each ram with his ewes to s@p r t p ddoo • •or 

this method to be ~pplioable, m ny p ddoaks aT~ r quir d • 

disadvantagq that mfl¥ be important tn many cases. 

(2) Raddling the Pam and putting him out •dtb numb,r of ffea until 

h~ has man~d the requisite number required tor a pros ny ~eat. 
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!hen putting out another ra.~ after the first bas ~een wt,hdrawn. 

!his method is advantageous in that the number of paddocks re­

quired is reduced. J4oreover tl11e method has \he effeo, or ran• 

dom1s1ng, wtthin limits, thA ewns which ~re m~rked bye ch ram. 

ni~ disadvantag~ is that there will be a difference in en date 

of l ·ab1ng for each sire - a ftt.otor which posa1 bl,Y h s so e 1 p­

ort!ince . 

At lllmbin& tim~ aacuratr., reoords must be kept of the ire group 

to which eaoh Limb belongs for futur., sire evalu tion. In "flew of 

th~ low va:l.u~ of lamb ob~racters in predicting those of th ho et 

1 t is evident that the description of wool teaturea ahonld be taken 

prior to hogget shearing . whil~ neec~ we15ht oan b • sily recorded 

at hogget shearing . The body description is t en subsequent to 

she~rinJ aft~r allow!~ somn time to el pse for unevenne a du to 

shearing to be smoothed out. 

In oreer to makA th~ individn~ desoript1ons as unb1 aed s 

possibl~, thn person doing thA work should not '.<now the sire of the • 
. 

p1rtioul~r .lllimal. b~tn6 oonsidere~ ~nd hence the ant ia shoul.d be 

dqscrlbed tn r~ndom order . Subsequent sire grouping appe ra to be 

definitely an advantagA in allowtnti of sn stt ,1on of venu as of 

the'stre's get and evaluation of any outstanding f&ature ot tb group • . 

Simpl-, av"r~As of thn, sir~ groups usln,~ numeric values for 
. 

th~ eettm~tions are all that 1s then necessary· to pl ce the sires in 

t heir order of merit whilq a noo;c :1ver<.Age is dva.ntageous in abowina 

thA relative positions of the sir~ groups in relai1on to the 

of th" flool<:. l'or th,, s1:.1:C" ot ulari ty these m y be gr phed . a 

sh·::nm i n !'igure XLI. 

Th 1.roount of det.:1il recordrtd in the fleeoe nd body d S1:Jt"iptton 

mu.st be larg~ly ti mattqr of th~ tnd1vidu 1 breeder ' opinion wtihtn 

the l i ':ii ts of th neoessi ty of reoord iru.J wewcly tnh rited oh acters. 

s emphasised earlier the added detail of the 4 eor1pt1ons u ed in 

this eiperim~nt al"e cl~1mAd to incrgas th pr4oi ion of th ttn l 

qu...t.it7 ratings in fle~oe and o~rcas. ~ss n ti al inf or tion in 

th~ fleece anal.1st s is Count and thEt Pleeae As A le r din .while 

General Character on ~ide, Forequarter and Hindqaari rand B ct r d1ng 
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aid in lAnding precision to thq ~leeoe a . Whole grading. 

For th4 oaroase evaluation it would appear thai Shoulders . Baok. 

Loin and Slndquar\ers gr~ding ara nnoeasary to supplement the Boa,- a• 

a ~Thole grade. 

Obviously not all rams oa.n be tested. As Qoot (1946) hae shown. 

thP testinJ of 2~ of rams as s~~~sted by oKahon (1910) ia 1 prao• 

tie bl9 usder USU¾l oondit1onG because of th~ number of ewes requtred 

1io .tf3st a ram. ~enoe a selection must be m~dA of .hose n1mala 

whioh are to be us@d as o'illdidates in the pro3en7 t stins scheme. 

!his selection will h.1v~ to be obvlousl3 based on 1ndi'ftdu l er1t 

with perh:ap~ st,mc, :1ttAntion to pedlgr-ee. The phenotn,e of the an1Dl:il 

rtttlnots 1 ts g,mot,Ype most aocuratel,r in oha.r otep::; which re atronB17 

1 nh"rt tAd :llld aonsequ~n tly these charao ters should be used s the 

basts of s~lectlon. Such oh..u-ac te?"s as Head t.,pe. Le t,b ot Le , 

Br d ypA. Bon~ qtulity. H~iriness. Count, Handlo d ~ustre of wool. 

ni~ best n1m~ls for these te~tures oan t 1~n b~ put ny te t 

on th~ b~sis of the weakly inherited aharaotsrs - ,1eeoe I 1 ht, 

Jrle"ce ._z u.111 ty and Carcase :_:u.:ali ty. 

Fin.ill ,- . 1 t must b<!> emphas1sf3d that progeny testtn5 is noi the 

panaona of all th~ ills bes ttln6 t he she~p breeder. The tll'Jdue 

optimtstl as to the startling i:nprove :ients ·l'lh ieb 1 t would ro4uce 

that oharaoterises the 9...irlier th1nking of pr<>g8flT ,esti s't now 

give pl.soo to a more sober a.nd considered attitude. e dlfficul.\les 

inherent in sh~~p br~edi~ itself ~rP still inYOlT din pro erq ta,. 

ing. bu:, within thes~ limitations, it orf9rs the sound st nd at 

aoourllte approaoh to she"p tmprov~men t . nu.teTer bre dtng pl!.ln ta 

adopt~d. thP- :n~thod of pr,,g~ny testtn5 1$ 6esential in t · ident1f• 

1.oa t. ion of those ~n1mals with the "SUpArio,- germ pl am" wblcb ls eo 

obviously rnquirP-d for tm:provem,,nt. 
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APPENDIX '.I ·· · 
: PROGENY TES'T 

CJiRCASE MEASUREMENTS AIID BLOCK 
. . .· . TEST . . 

DA,TE ........ . ............. : 
. . : . . . 

LAMB· JiTO • · •. •••.•.••• . SEX .. . ,,,. . .............. SIRE '1¢0 :• • • • • • .. • • • GROUP · NO .•••..•. • , .. · •. ••• 

'C' ,,~,r~• 1.:1· o· ·. . '1\TQ Bonm - . '?;To . RE ARE. ··ED . -.. 
-~ -i-1.J:!, .:1. ' · . •• · ,. . • • -. • •••• n • · . L\..!.'f -• · ....... .. • - • · .. :.1~ • · r1 .a .••. • .,. ·• .• ·• •• BIRTH ·wGT •••••• ; ,. .. 

Bl.RTI-I D·.AY •.•. •••... •. • •··• .- •. YJ.LLI~1'G DATE •.•. .•... •. -.•.••. .AGE . ... .... •-..... . ....... • ••• ~. ·•· . • 

.CARCASE MRAffiJREMENTS 

. ·•·. .... ·•· .. ; '" ...... 

-·•· .... -.. ... ...-..... . •... , .. ·• .. . -

-•·• ·•. . ...... ... •·. . -·•· 

w.::rr. · .... .. . •· .. . .. ..... . •· . 
W.TH. • • it, ... ~ - .. . .. . 

-• .. . . . . .. -:• - . ·• . 
.. .•. . .. .. :a .• . -~ ...... 
.. •· ·•· ... ... ... •· ..•. .... ·•··· 

R .. . . ... . ... .. . . ..... •· .. . 
... ...... .. . . .. . . . ...•. 
-., ·•·. ·· •·· .. "" ,. 

l?: •. · 

• 'v •• 

.•... 
•· .. 
. . . 

.......... .. 

.. ... ·•·· 

I .. •· .. . , . 

.. : .. 

.. ~ - .. •·· 
B .. 

c. 
n. 
x. 
y. 

J. 

• • · . . •• ·• . ~ ··• ' ·"? 

~-·-..... . •·. •·-•-.. 
·ii·. ·• . ·•· •. ; .... 
. .. ·•· .. ·•· ·• .. 

... .. . . . .. , .. 
•·-•·· .. .. •· ·• •·. 

NO •. OF RIBS (L) 

MUSCLE COLOUR .. • ·.• 

. ..... ••: 

·•:. ;. .. 

...... 
WGT.. OF LEFT FORE CA:NNOT.f 

fl u 

......... 
n "' FORE 

RATIO~ . . ••• 
'' ·• : ..:~ . 

. ...... 

..... ·•· 
• • • 

. ·•. 

. . ·• 
•· ... 
.. ..... 
·it . • . .. 

(R) 

·• .. •· 

•·:e ·• 

•·•: •· 

. •·• 
. . . 

BLOCK.; TES'.¾ 
. MA~ .. 

A.. EXTERNAL . POINTS . • P'11S 

(+) LE.GS · 

(2) FAT COVER 

(3) LOIN 

B,. INTERN.AL . POINTS 

( 4) DEPTH OF FAT/· oir LOIN .. 

(5) EYE MUSCLE 

( 6} RIBS 

C1) OOi;OUR Al'ID 
TEXTURE OF 
FLESH . 

GliRCASE 
TOTAL 

C. CARCASE WGT 

(COLD) ••. LBS 

GHAND TOTAL 

· ~ r 
·)' (:· 

30 

10 

110 

:: ·20 

1:5 

.: 10 

·100 

!00 

.P'OINTS .. 
AWARDE.D. 

• . r ,- ••••••••••••• •' •••• ·• •••• v~ •' •.... ~ ;;:·•~~:;;~~-i"'1Ar:~~t: .·.~.-·/ : ; ~·.-: ;·: ~::: :·: •. ~_;;'.''.~;;~;\,iI{'.;:~it(m1~tf: 



.APPENDIX ':t · 
·PROGENY TEST 

CJ1RCASE MEASUREMENTS AIID BLOCK 
. . TEST . 

DATE ..... . . ....... .... t '. 

.LAM:B ~TO • • .•... • .... _sE.x • : ••.•.•..•••••.. SI~ .: NO ·• . • • • • .. .. .. • GROUP NO ••• ·•· ........ . 

. ENE NO .••••••••• NO. BORN ·• • • • • • • • • NO~ REJ\RED •• ~ ••• ,. • BIRTH 'WGT ~ ••••• ; ~ . • 

Bl:RTII DAY ••••••••••••• KILLING DATE •••••••••••• .AGE .......... .............. . 

.CARCASE MEAiUREMENTS 

A.. l~'{Tl~RNAL. 

F. • • • • •• ·•· ... ; 
.-.. •·- . . . . ... . ., . 

W.R. •·=--. •··.. . ... 
w •. F. · . ·• • It! .... 

W.TH. . .... .• •· .. 
TH. ·• • • .. ., .. .. .. . --:·. 
W.N~ ., ·•-. ... .. .. ~ 
T. . •· •· ...... 
R. . . .. . .• . .. .. .. •· . 
K. . ... . . . • .... 

. ·• ·.,: ;. ...... . 

I-L. ·•: .. .,.. -~. •·• ·• · 

P .• -• -._ ... . . . . .. .. 

.. ~ .... 
B .. 

c. 
D. 

x. 

Y. 

J. 

.. •· • • • • • • . --!" -• ' ·•· 

. . . ··•·. 
·•· ... . ... . . .. 
. .. ·•· . . . . . .. 

... . . . ·-... 
. ... •· . .. ·• .. 

NO. OF RIBS (L) 

MUSCLE COLOUR . . -· 

. ..... _ 

-•-... 
-•·• •· 
. ...... 

.... 
WG1'. OF LEFT FORE CANNON 

II II 

WGT~. DF HIND QUARTER ~ ... ,. .. 
n It FORE 

RATlO ~ · ••• 
" .... ... 
. ... 

. ...... 
·•.. -

. .. 

. " . 

.-.. 

•-.... 
. . . 

. ... •· 
••• 

• •• 

. . -• 
• •• 
. ... 
. ... 

(R) 

.. •· 
•··•. 

. ... 
••• 

I 
I 
1 

BLOCK
1
TESI_£ 

.MAX. 
A.. EXT.ERN/\L POINTS . P1'S 

( f) LEGS 

(2) FAT COVER 

(3) LOIN 

B. INTERN.AL POINTS .... 
·) •1:-. 

(4) DEl?TH OF FAT, · ( 

30 

10 

1,0 

ON' LOIN .· 20 

(5) 

(6) 

C1) 

EYE MUSCLE 

RIBS 

C.OLOUR Al'ID · 
TEXTURE OF 
FLESH 

GliRCASE . 
TOTAL 

C. CARCASE WGT 

15 

1(} 

5 

.~ 100 r 

(COLD) ... LBS 100 

GRAND TOTAL !00 

.POINTS . 
' AWARDED. 

.... 



APPENDU 11 - .Q..ORRELA TI ON ~Illf.tSl,!Jti I . FOJ? 

.OTT ~t•·-1,\ ·m rt,f'F",I l"IUII t:) I\ .... m"COs ~lt J..):n:rJ.VQ . v;.r.;uu~v.L.l~H • 

FOR~UARTEH li1L~ri GRADIWO 

.~, 
Mean 

0 u • I V Total ~ Deviation 

u 1 4 2 1 0 8 4.26 -2.145 

• 2 12 13 1B 2 4i. 21,.w. •1 .. 071 

I . 5 13 45 32 10 105 56.85 +0.110 

V 3 5 1$ 9 2 ~ 18.09 , .• 456 

·To ,al l.i. ' M ?5 54 14 1.88-

~ 5.8f ;1809 SlJ39 28.112 7 45 . . 

, Mean 8'ltO -1..00 .ll2 .a.a 1.9€:I Dev!atlon · 

X y XY X 'X F 

-2,.010 -2.146 4.3135 4..0401 4.:6053 1 -1.·m 2~152? 1.,1470 2 
+o -· o .-.2211 · Q~Q121 5 ~ ·- ~0239 -~-
+1.-4$.i - a 112oo 2 • .1199 3 $9.7624 . . . -.• 

-1.065 -2.146 2.2955 1.1342 4 15.?715 
-1.071 t ~.t406 t.2 
+o .. uo . -0 .. 11-m \ 13 -= 1'n.1645 187 
+1.45S · -1.,5506. 5 

= 157.2165 187 
~0.152 .-2.146 0.3476 o.02s2 2 

-i.o'lt o.:r-ies · 1s = .. 9.153 = .9567 
+0.110 . -o Ot78 45 

. "'" · . +J..456 --0.23.59 .· 15 = 8407 ,.9169 

0.812 -2.146 -t.-r42& o.ss93 1 
-1.0,1 -o .. s697 12 

. 
15.'1'7l5 +o.110 _ o.oa1:s 32 

+1.45$ 1.1823 g 188 x.·9567 X .9169 

1.001 -2.14e -4.0795 
;:: .0956 3.6138 0 

-1 • . 0,1 -2.0360 2 
+0.110 0.2091 10 
+1 •. 456 2.'7679 2 = .. 0956 

• 9$(5'7 X • 9169 

= • 1090 



APPfflDIX 1I"f ............... """"""'" ... - CARCASE MF.ASUREMENTS ON -
THE LIVE ANIMAL. -------- . 

OBSERVJm A .• 

Lamb No. Ht.at Withers · Width o:.r Loin Width of Biquart; tr Width of Porequa. ter 

J. 2 1 2 1 2 1 2 

rrf 56.V 56.'7 13.5 1~.1 ··22.0 22 .. 2 19.7 19.4 
., 

330 58.4 56,.1 +~~0- 15.:1 23.5 23.S 1.9.5 19 .. 2 

"40 54 •. 5 55.2 13 1 .. 13.1 22.9 2.3.,5 21.,s 20.a 
' 

488 59.9 59.8 12.6 12 .• 5 21.9 22.4 20 •. 2 19.6 

183 57.5 57.0 1Ja.,'7 12.s 21.a 21.,7 20.-1 20,.5 

32 54.5 55.1 13 2 .. .13.4 24.2 24.3 20.s 20.1 . 

126 52.8 55.9 . 12.9 12 .. s 23.0 ~ .• 2 1s.a 19:.0 

13 sa.o 57.2 13.5 13.2 22.a 22.'7 20.4 20.6 

248 ss.2 5,f:.6 13.4 13.5 23.9 22.,9 19.B 20.3 

180 55.,9 56.2 13.0 12.9 23.6 25 5 ... 1~ .• 3 19.~ 

246 55.6 55.6 12.9 13.1 21.s 21.e 19.9 20.1 

459 57.0 58.0 12.a 12.7 23.9 23.6 20 .• s 20 .• 0 

Lost 
~ag 59.O 59.o 12.s 13.0 21.e 21.'1 19.5 19• 6 

448 59e5 59.5 12.2 12.7 21.9 ~.2 19.3 19,.2 ' 

250 51.9 51.4 12.a 12.s 24.2- . 24.5 20.4 20.5 
\ 

115 55 .• 4 ss.s 1~.-3 13.1 22.s 22.2 19.s 19.'7 

268 56.'1 57-.6 12 .• 3 1,2.s 20.9 20.e 19.7 19.3 

451 58.4 58.4 12.9 12.e 22.9 2~.5 19.5 . 19.5 

199 SS.9 56.6 13.2 13.1 23.9 23.6 zo.4 20.2 

444 ss.o 55.2 13.2 13.3 23.0 23.4 20.4 19.9 



OB~ERVER B. 

Lmnb Ht. at Withers Width or . Lo~ Width or Hd.qurts • Width of Forequtr 

Not ~ 2 ,1 2 1 2 1 2 

r, 54• Y 5'1•,5 13.3 1.3.0 23.0 20 .• s 18.5 1e.5 

330 55.4 55.1 12.a 13.5 24.2 22.:7 18.3 1s.2 

440 54 3 • 53.9 12.,6 12.s 22.2 22.2 19.2 18.9 

488 57.B 59.2 .12.~ ·12.s 21.7 21.4 18.8 18.8 

183 S1'l.1 57=.5 ~ , •. 8 12.2 23.,0 22 .. :8 19.2 19.2 
.. 

32 54.8 53.6 J.28 ... 1s .• 1 22.4 23.3 19 .• o 1.a.2 

126 53.4 55.0 12.1 12.1 21.e 21.s 20.s 19.5 

13 51.7 54.3 12.0 12.2 2s.1 24.:8 18.6 19.1 

248 53 •. g 52.'1 12.s 12.3 21..3 22.2 1a.1 18.6 

180 55~9 56.7 11.9 12.0 23.3 20.7 18.1 18.8 

246 55.4 ss.1 13.5 13.G 21.,1 21.s 19.3 18.8 

459 ss.9 56.9 13.6 13.3 2s.o 25.8 18.,8 18.,7 

Lost 
~ag 68~0 59.4 13.2 13.0 23.3 21.2 18.'7 19.2 

448 59.5 59~5 12.-6 12.s 21.0 22.s 20.s 19.3 

250 51,2 ss.2 , 13.1 1s.o 24.5 23.4 18.9 19.2 

115 58.4 56-.3 12'.7 12.s 25.~ 22.s 1S.0 19,.0 

268 57 .. 0 56-.9 12.0 12,.s 22.9 · 21,.6 1S.9 18.4 

451 ur.s m.4 13,.,2 1~ •. 1 2'l.3 22.2 20.4 19,.·9 
/ 

199 56 .. 8 56.8 i.3.6 12,.~ 22.9 23, 3 •• 19.4 19.2 

444 57.0 56.9 ua.s 13.0 . 23-.0 21.'7 18.9 18,.5 



OBSffiVER Q.. 

Lamb Ht. at Withers Width 0£ Loin Width of Hdqurts . Width of Frequz-tri 

No. 1l 2 1 2 1 2 1 2 

77 56.6 s1.s 12.5 13.1 20.2 21.0 18.4 17.9 

330 57.9 57.3 12.4 12.s 22.1 22.0 19.0 18.2 

440 5'1.3 55.2 12.3 12.0 21.4 21.0 19.2 19.0 

488 59.6 59.9 11.9 12.3 21.3 2.i.s 17.7 1a.1 

183 57.9 55.9 12.s 12.5 22.1 22.s 19.s 19.4 
I 

32 ss.s 55.2 12.4 12.2 21.6 22,6 18.9 19.1 

126 55+3 56.0 12.0 11.a 21.7 19.5 ~.3 18.5 

13 ss.4 55.5 11.6 11.s . 23.0 22.5 20.0 19 .• 4 

248 54.8 56.2 11.4 11.9 21.4 21.9 18.7 19.2 

180 57.6 56.9 1~.s 12.s 22.9 22.6 20.1 19.2 

246 56.5 55.4 12.s 12.7 21.s 22.4 18.5 19.5 

459 56.3 58.4 . 12.3 12.7 21.9 21.0 181117 19.0 

Lost 
Tag 58.1 68.9 12.2 12~4 20.9 22.4 19.3 19.0 

'· 
448 58~3 59,2 11~5 :11.s 20.s 20.2 19 .. 0 18,.'1 

250 53.3 53.9 12.~ 12.1 22.7 22.0 . 19.5 19.2 

115 57.9 55.8 11.0 11.3 22.0 20.s . 19.0 18.5 

268 !:11.2 57.8 . 12.0 11.9 20.4 20.2 -1a.a 18.4 

451 

I 
sa.o 58.5 13.0 12.s 23.0 22.0 19.0 1a.s 

' 199 56.6 57.5 11.5 12.0 23,1 22.s 20.,0 19.2 

444 55.4 57.5 12 .5 11.3 22 5 21.0 . 19- 4 1 .7 • • • f1. 

l'f-1 



Al) .?EIIDIX IV 
FLEECE DESCRIPTION OF EWE LAMBS - 1944 

GROUP u o.1. 

-
Lamb Count Handle Lust- Col- Len- Gen. H.Q, F.Q. Back Even- Fleece Fleece 
No. re our gth Cha.r ness \Vt. 

s 

41 56 I ,V X 9 I I V I V /+ 3.2 

42 54 .. I V . 8½ I I V I I I 3.0 
47 54 • I V 8½ I I V • I /+ 1:t 2 •• 
74 56 I I · V 9 • I V I I I 3.9 
77 56 I V . X 8½ V V X I V V+ .3.3 

95 54 • I X 9 I I I I X I h 6 ··• 
132 54 I X X 8 V I V I V V 3.2 

-
133 ~ • V V 8¼ V I V • I V .3 0 •"-

154 54 . I V 9 V I X I V V 3,5 
182 50 • I V 91 • • V u • .+ 4.2 
211 54 I I X 10 / • V I I I 4.5 

. . 

215 54 I X X 8 V I X I I V 3.2 
' . 

227 :6 • I X 8 • I I I I I 4.2 
267 48 • I V 10 • • V V I .+ 3.2 
283 54 I V X 8 I I V I I I 3.2 
311 56 • I V 8 • u I I I I 3.4 
313 50 I I V 8 I . V • u • 2.6 
330 50 I X X 6½ I I V I I /+ 2 .. 3 

331 54 • I V 5.1 ;. . • V I V .+ 3.3 
341 ·54 • I X 8J I I V V I /+ 3.7 
347 48 u • / ( 10 u C I I u u 3.7 
352 50 I I V 9½ I • V I • I 4.0 
360 50 I X X 9 V V V V X V+ 3.7 
402 50 . I V 8 • . V I I • • 2 .0 

410 48 u u V a; u C I I u u 3.1 



GROUP NO. 2 

Lamb Cowit Handle ILust- Col- Len- Gen. H. ~-i • tF. Q.- Back B:ven- FleecefFleece 
No. re our gth Char. ness wt. 

s 

136 50 I V V 9 • . I I V .+ 3.5 

192 56 • I V 8 I I V • I /+ 2.9 

212 50 u • I 9 • I V I I I 3.7 

219 54 I V V 9 I I V I I /+ J.O 

228 56 I I X 7 I I V I I /+ 2.5 

232 56 I I V 7 I • X I I I 2.3 

233 54 I V X 8½ V • V I • .+ 2.6 

247 .50 • I V 8½ I • X I • I 3.7 

279 54 I V V 8½ I I V u • /+ 3.1 

290 54 I V X 7½ I I V I I /+ 2.4 

300 54 I I X 8½ I I V I V /+ 3.9 

301 54 · U I V 9 • • • I I • 3.5 

336 56 • I X 7 I I X I V /+ 2.6 

346 48 • • V 9½ • • I I I .+ 3.2 

372 54 I V X 7-~ I I V I V /+ 3.8 

390 50 I V V a; V I V I V V 3.1 

391 54 I I I V 8½ I u V I u .+ 2.8 



GROUP NO. 3. 

, ..... , 
Lamb aount Hal'1dle Lust- Col- Len- Gen. H. "• F. <~. Back Even- Fleece ':Ph,eece 

No. .. re our gth. Char .ness vvt. 
s 

50 54 
.. 

I V 9 I I V I I /+ 3.7 • 

73 . .50 u u I 11 . I V I • I 5.4 
88 54 I I V 11 · I I V .. I /+ 3.7 

105 54 u • I 8 • • V . .. • .+ 3., 

111 54 I V X 8 V I X I ·V V+ 3.0 
I . 

186 .54 I V X a-1 2 V I V -/ I V 4.2 
209 54. I V V 7½ V I V I I V 4.0 
222 50 u • V 9 • • I I ' / . 3.3 

237 56 I V V 7 I I V I V /+ 2.4 

319 54 I V X 8½ I I V I V /+ 3.2 

320 54 I V X 9 V I X I • I 3.9 

334 50 I V V 9 • I I I • .+ 3.8 

359 54 I X X 8 V I V I V V 3.2 

435 50 • u V 4 • • I I I I -



GROUP N0.4. 

Lamb Count Handle Lust- Col- Len- Gen. H. Q.. F.Q. Back Even- Fleece Flee,ce 
No. re our gth Char. ness 

s 

9 50 I X X 9 V V X I V V+ 4.2 

14 56 • • • 8-:l; 
2 • • I • I • 4.1 

16 50 u • I 10 u C I I u -• - 3. 8 

38 50 u • . 8 . • I • I .+ - 4.0 

58 50 u . I 10 • u I u • • · 3.G 

59 50 • • I 11 • • • • I -· 
· 3.5 

71 50 • • V 10 • • I ~ I I .+ 3.6 

94 50 • I X 1 O½ • • V • I .+ 4.1 

124 56 I I V 7½ • I I I V I 2.8 
' 

137 56 I I X 8 I I V I V /+ 2.7 

1-44 54 I X X 10 I V X I V V+ 4.3 

170 56 I I X 8½ I • V I I I 3.0 

202 54 u • I 9 • C I I u U+ 3.3 

240 D/48 • I I 9 I ,. V • • • 4.0 
275 54 •- I X 8 I I V I I /+ 3.0 

321 50 I V X 9 I I V I V /+ 3.2 

335 :)0;54 I V V 8½ V I X I V V 3.7 

.361 50 I V X 8 V I V I I /+ 3.9 

362 56 V I V 7 V • V V I /+ 3.3 



GROUI> NO. 5 

. 
j ., 

Lamb Count Handle Lust- Col- I.Jen- Gen. H.Q. F,Q..IBack Even~ Fleece Fleece 
No. re our gth Char. ness wt .. 

s 

2 56 u u / 9 • • V u • .+ 4.2 

29 56 • ·; X 6½ I I V I V /+ 2.8 

31 48/50 u u I 9 u :N I u u C 4.1 

64 $4 I I X 7½ V I X I V 
.. 3.1 . • 

75 54 I X X 8! V I X I V V 3.4 
·10 54/$ • I X 7 V I · x I V V+ 3.5 

113 .54 I I V 9 • • V • I .+ · - 3.6 

114 50 I V V 9 I • V / V /+ 3.3 

117 50 u u I 8 • C V u u • 3.1 

143 50 u • V 8} • u V I • • 3.7 . .. 

174. 56 I I X 7} I I V I V /+ .3.2 
l 

175 54 I V V 8½ I I V I I /+ 3.5 

198 36 u • V 8 • u I I • • 2.6 

204 .:i~/50 • • I 8½ u C V I u U+ 3.1 

230 54 • I V 7; • u V I ··• .. 4.2 

252 50 u • I ai :2 u C I I u U+ 3.3 

255 50 I X X BJ V I X I I I 4.o ·· 

262 48 u • I 8½ u N I I C C 3.4 · 

266 56 • I X 6½ I I I I I I 3.3 

325 54 I X X 7½ V V X I V V+ 3.0 

326 56 u u I 7½ u . u V ·• u U+ 3.2 

401 54 • • V 7½ • • V I • .+ 3.5 

404 50 • • V 7 . • V I • .+ 2.9 



GROUP NO. 6 

Lamb Count [Handle Lust- Col- Len- Gen. H. Q., F, Q. Back Eyen~ Fleece Fleece 
No. re our gth Char ness wt. 

s 

1 50 I I X 10½ I I V / · V /+ 5.0 

23 50 • I V 9½ I I V I I /+ L} .5 

46 54 I X X 9 V V X I X V+ 3.2 

53 54 • I V 8 I I V I I /+ 2.9 

56 . 54 I X X 9½ V V V • X V 3.5 

57 50 I I V 9 • • / • I .+ 3.0 

60 54. I I V 8 V V X I V V+ 3.7 

78 48 u • I 9½ u C I • u u 3.2 

7') 56 I I V 8 I • V • • .+ 2.9 

~15 50 I V X 9 V I , v 
• I /+ 4.2 

1122 50 • I V 9 I • V • I I 3.0 

h 26 • 54 I V V 7½ I I V • I I 2.6 

127 54 I I V 8½ I I V • V /+ -
134 50 I I V 8 I • V I I / 2.9 

h76 54 • I X 7J I I V I I I 3 .. 2 

h78 50 u • I B·k • u I I u U+ 2.4 

~79 54 u I • 8½ u u I I .. u 2.1 

~00 50 • I V 9 I • V I • I 3.1 

1254 50 I I I 8 V I V I I I+ 3.0 

259 50 • V V 7½ I • I I I .• + 3.0 



GROUP NO, 7 

Lamb OoWlt lll.l-ndle ILust- Col"!" "'en- Gen. H. Q.. F.Q. Back Even- Fleece Fleec e 
No. re our -gth Char ness Wt 

s 

20 54 • I V 8 • I I I I .+ 3.8 

22 50 I V X 9½ V V X I V V+ 5.5 

33 50 u u I 10 u u I u • U+ 3.6 

36 54 I V X 9 V V X I X V+ 3.3 

43 54 • I V 9 I I X I V /+ 3.1 

44 50 •·· I V 9 1 . ,,. 
;,:: I • V I I I 3.7 

67 .54 I I I 9 • u I I • • 3.8 

160 54 I X I 9 V I X I V V+ 3.9 
-

185 54 ·• • V 9½ • • V I • • 4.1 
196 48 u · • I 11 u C u I C u 4.6 

56 
. 81 I I X I I /+ 3.7 217 • ,. V 

239 50 • I V 8 • • I I I .+ 3.0 

242 56 I I X 7½ I I .•· V I I /+ 2.4 
260 48 I I I 9 u C V I u u 2.2 

-

243 54 I V V 8~ I I V I V /+ 2.5 

261 54 • • V 8½ • ,. u I • • 2.1 

294 56 I X 6-} I I V I I /+ 2.8 • ,' 

339 50 u u .. I 8 • u I • • .. 2.7 

387 50 I I V 8:1 I I V I I I 4.1 

407 54 I I V 8-iv .. I I X I I /+ 3.7 

417 56 I I X 6 I I V .. I /+ 2.1 I 

418 54 I V X 6; I I V • I /+ 2.5 

419 56 I I X 6 I I V I I /+ 2.9 



GROUP NO. 8 

Lamb Count Handle Lust- Col- Len- Gen. H.Q~ F. Q~ Bacl Even- Fleeoe F1eece 
No. re OUI> gth Char ness Wt~ 

s 

4 54 • . I 10 • u V • • .,,. 4.3 

6 50 • I I 9 I I X I I /+ 3" 7 .. 

39 54 I I V 10~- I I X • / . /+ 3,.3 

72 46 u u I 11 u N I • C C 3.8 

81 54 I I I 9 I I V • V /+ 2.8 

107 50 u u I 9½ C C I • C u 3,0 

149 54 I I V 8 I I V • I / + 3.4 

152 54 I I V 8 V I X V V V 3.9 

158 54 I X X 8 I I V I j /+ 2.7 
. 

8 I 2.8 159 50 V v · V • V • • • 
162 50 • .. V 10 • u I I • • 3.6 

184 50 I I V 7½ I • V • • I 3.2 

256 5) • • V 8 . C V I C • 3,.1 

257 }4-8 
-- I V 101 • • I I , 

' 4.4 

355 54 • V X 8 I • V I .. I 3. ·6 

382 50 u • V 8 • u I I u U+ 2 .• 5 



GROUP NO -. 9 

Lamb . Count Handle Lust• Col- Len-.. Gen. H-. Ci;. F~ Q-. Back Even- Fleece FleccE 
!To. re our · gth Char .. . ness wt .. 

s 

55 54 I I V 7~- I I V I I /+ 2 .• 5 

101 56 I V X 8 I I V ,. I /+ 2. 7 

148 54 I I V 8½ I I V 
i 

/. I I 3-.0 

168 54 I I X 8 I I ; · I V I+ 3.2 

193 50 I V V 8 I .. I I I I ·2.a 
2.06 50 u u V 9 u C I I u u 3.0 

272 50 • I V 7' 2 I I V I I /+ 3.0 

505 50 I I .. 6 • I I I I I 2.0 

308 56 • • V 7 • • V I I .+ 3.0 

314 54 I I 
t-

V 8~ I I V I I /+ 3 ... 2 

31;3 54 I • V 8 I I V I I /+ 3.1 

3h8 · 50 I V V 8 . . I .. • • •'l 7 "-• 
351 50 . I V 8 • u I • • . " 3.;1 

353 54 • I V 7 • .• I I I .+ 2.6 

357 54 I V X 7 I /. V I V /+ 3 .. 0 

363 50 • I V 6 • • I I V .+ 2.a 

379 50 • • V 6; • • I . . V .+ 3.7 

4 06 6 54/ • I V 6 I • V I • I 



:-::·· 

GROUP N0.10 

Lamb Count Handle Lust- Col- Len- Gen. H.Q. F. c~. Back .B."Ven- Fleece Fleece 
No. re OUI gth Char ness \I t. 

s 

19 50 u • V 10½ • u • I • U+ l~.o 

51 50/58 • I V 12 • . V I • .+ 3.5 

65 48 • I V 10 I u V • u • 3.3 

87 50 u I V 9½ I u u • u U+ 3.2 

91 50 • I V 10 I .. I u u • 3.4 

93 48 u • I 9½ u N I • C u 3.9 

119 56 • • I 9-k I I X I I /+ 3.5 

142 48/6 u u V 11½ C C I • G O+ 3.8 

146 48 u • V• 1 o~- u u I I u U+ 3.4 

156 50 I V X 10 I I V I V /t+ 2,5 

157 . 54 •· I V 9 • • I I X .+ 3.5 

163 . :.0 • .. I 9 • • I I I • 3.. 2 

164 54 • I I 9 • • I I I .. + 3.2 

281 50 I I V 9 C I I u U+ .. 3.0 • 

309 54 I I V 8½ I • V I • I 3.2 

310 50 . I V 8 I I V • I /+ 2.9 

343 50 • I V 7~ I • I I • .+ 3.5 

368 54 I V V ,9 I I V • I /+ 4.0 

374 50 I V X 8½ I I V • I /+ 3.3 

413 50 • • I 9 • • I I • ~+ 3.1 

416 54 I V X 7½ V I V I I /+ 3.3 

421 54 • I I 7 • u I I I • 3.0 

430 48 • • I 9 u C I • C u 2.2 

434 54 I V V 5-k I • I • I ,+ 1.6 



APPENDIX V - BODY CONFOJMATION DESORI~ION 

ENE .. ._LA_MB_-_.s 1944 

-

Lamb Head :Should Baok Lo1n H.Q. Legs Bone Condi ~Bre~ 
IXIU.1 
a.s a 

.No. tion. whole 

41 u ,_ 
- : ·.;;':' V X X V V I X I V 

42 • V V V V. • u I tJ V 
'· ···• 

4l1 u V V V :t I I V a V ·. 

'14 • V V V I • • V u V 

77 u I V I I V • V u I 
-!/. 

95 I __ I V V I . t1 t1 I I I 
:,:.._. 

!32 C V X X V • • X li V 

133 u I I I V u u • 0 I 

154 • I V V V I I I. '.I V 

182 • • V • • I I ·• • • 
211 • V X V I I V X u V 

215 u u u u 0 tT • N N U' 

m • V V I V I I I I V 

26'7 C I I I I • I I N I 

283 ·• • I I • • • • • ·• 
311 u I I I. V I • I • 'I 

313 • O· u u • • u 0 u u 

330 u • • u • 11 u C 0 u 
331 C • I • I u u • C • 
$41 • • • u I • • • tJ u 

347 u I X X I • u V • V 

352 • V I V I I V V I I 

360 ·• I V I I u I I u I 

410 •• u u u u .. u u u u 



GRWP NO. 2. --
L$mb Lo1n 

l 
Bone. Con.cl- B.1'. B«l.7. Head. Should Back 11.Q. Legs 

lfo.- 1t1Q'n 

138 V I V V 1·· • • I I I 

192 V • I I I I ·.• u I I 
' . ;-.i;. 

•.•.- · - -~··\··~-

21i · V :t I I I • u I .~ ):-·· 
' 

,..;;: 

:,· 

2$.9 I V V I I V • I V l 

22$ • • I I I • • I -• I 
.. 

232 • • I • I I • • u • 
233 I I I I I I I • V I 

24'1 X V X X X V :r X V X 

279 I u u u lJ • u 0 V u 
·, 

290 I V V I V V I • I v· 

300 I C C 0 0 u u 0 u 0 
' 

101 I I I I I • • I I I 

~G • u u u • • u u u u 
' ' 

~ 1 4t 4' ' 
V :r I u • I 

372 u a u u a I • u u C 

390 V I V V V V • I V V 

391 X u I I V V I .I I I 



--
Lamb Bead Should Back L01n H.Q. Leg Bane C<mdi.• ~1 
. Bo. tion B.-1.r • 

50 I. 'I I I I : • I • I I •. ,.: . 
. .. 

J>!(}~:' "IJ :· l X X V V 
' 

·v I V I 
.. .. ~ft: 88 X X X V X V • V X 

1.,0t; u :t V V V ·• u V • V 

11.1 V t :I :t V V • I I I 

209 X V V I V I I V V V 

222 • r V I V V V :I i V 

23V I · I I: :r V I I V I I 

319 u C a u tr • u C C 0 

320 I V I • I. I I I I I 

3;S4 • V V V V I • V • V 

;s59 I I 1: I I I I I I I 
., 



'-., . \ •. 

OROUP 'NO. 4. 

Lamb Oaod-
lio. Raad Should Back Loin lI.Q.. Legs Bone itlO?l B.-.r:. Body 

'9 I I I I I • .. I • I 

14 • V V . V V. I I I • V 
.. 

16 • • V I I I I • I • I 

S8 • I V I • • I · I u I 

58 u V V I • u 1J • u X 

59 I • ·• I I • u • I • 
'11 tr 

I 

V I I : V I y I • • 
94 ~ V V V I I I I u I ·· , 

124 , I I I I 1 .. I ·• I 
·( 

~ , I V I I I • I ·• I 

~44 u I I I • u • I u X 

1'10 • • • • • • u u • , . 
202 u I I I I • • u u I 

240 lJ l I I I u u • u I 

275 • • • • • u ·• • • • 
3212. • I I I I • I .. I I 

33.5 • I V :t I ]: X I C I 

361 • • • I I I • • • I 

362 • V V I I I I u •• I 



Oand-
J,arnb ,Bead $hould. Back Lt>in H.Q. ·~· Bone 1t1on B.T .• Bcb.i 

J?{o • . 

2 I V V I I I I I I I 
., ., 

• • • • u • • a G • 
:,• '. 

$1 : ! · -:-

l: I u I · . • • • • • 
64 lJ u u u • ·• I tr u u 

.:fS 
,, 

V V V V I I V V ., • • 
u.o V I I I I l ·• I V V 

113 • I V V I u • u • I 

U4 I I I I I • • • I I 
.. 

ft'1 ' I C C 0 u u ·• 0 • a 

14S • I I I I I I I I I 

174 • • I • I I • • I • 
111:; V • I l I V V u X V 

~48 , I • • • • I I u I • • 
204 • I • .. • I I I u • • 
U.S. I V X X V V V X u V 

252· I I I I V I I V u I 

255 V I I .' 
. I I I I • • • .. 

262 u 0 lJ u u • I C u 11 
) 

266 • • . • u • r I u 0 l1 

325 I • I I I • I I I I 

32.6 I u • u • • • u • TI 

401 I V V V I • I I • V 

404 I • .. • I I I • I I 



GROUP NO. 6. 

No. .Head . Should Back Loin H.Q. Legs Bane Oond. B.T. Bod.7 

1 V I V V I • • I I I 

23 .,.I I I I I • • I I l ' ·--
-- ~:/· . 

46 I V V I l I I I . -~-• • 
53 V • • • u • • u • • 
56 • • • • • .. I u • ~ ; 

57 • u • • • u I u u •· 
60 V X X V V V I V V V 

'18 • v. V V V • I V u V 

W/9 I I V X V I • V I V 

11.5 I • • • • ·• I • I • 
122 X • I V ! • • • I I 

126 • • I I I · • • • • l 

134 • u • • • • • u .I • 
176 V X V V I • • I I V 

178 I I I I I X u u I I 

179 I u • • • • \ u C I ,u 

200 C u u u u 0 • C 0 lJ 

254 V • I I I .I • • I I 

259 I I I I I I I I I I 



GROUP BO. ?. ----
.. 

}fOJ . Head ShouM Ba.cl( Loin B.~ Leg$ - Oond. B.T,. · Boar . ~~~ - ~ 

2( I I I I I I I I I I 

~ ·: V I • • I I I ·• I I . 
' . " 

3~ ·• I I 
' 

V V I I I u I 

3E • u • • • • u .. I • 
Q • • I I I • I I I I 

~ - • I V V V I I I ·• V 

·&-i • I I • I I I u u I 

16C I I V I I I I I V I 

18l . t • I I V V I • I I 

i~ I • I I I • • I u l 

21~ .: V I I V V I I • V I 

23~ • u u u l I I C •• V 

~ V • • • I I u u I -
24: I u ·• • I I u u • • 
26( u I I I V V • • I I 

2~ u I I :E I I ·• I •• I 

29~ • • • • u ): • I • • 
·3ffl I I I I I I -• •• I I 

38~ .. I • • I u u u •• ·• 
40'1 I . v V V I I • I I V 

41,~ I • • • • • • u .. • 
41E • I I • I I • u I I 

41~ V V V V V I ·• I V V 



GROUP NO.- 8. --
B'C>. Head Shruld Ba Loin n.·Q. Legs Bone: Cond B~f~ .B«s.y 

• I I I I I • I • I 

• • I I f[ / 'I I • • I .,, 
, . 

•!. 
::<• -·· 

-• I V V I u u I • I. -_ .. -;; . 
. :. 

V I I I I I • I I I 

• C u u C • 0 0 0 e 

I I I , I I • I • u I 

I V V V V I • I I V 

V l V I • • • u V I 

u u . -.• \ u u u • • a u u 

• • I • • • • u u -~ 

u I I I I • • I u I 

•· • I I • • I u I • 

• :I I I C, / u u 11 C u 

• I I I u • u • C • 
I V V V I I I I I I 

I I I I I I • • • • 



lf~~- Head ShOllld Baek Loin · R.Q., Legs .Bane- : Cottd,. ·B:.,«:. B-od7·. 

55. u V V I I • • I u I 

101 I -· I I I :t ·• • • • • 
' -: ·. 

148 u V I I I . I • I u I 
• . 

1&., . ... I V I V • •· I • I 

168-· u I I I I • • I u I 

19$ • I I 
' • 'O -. u u • • ' 

20~ I • I I V I • I ·• I 

m . • I V V V I • ,, u V 

.30_$ · " l1 u u 0 I • • ' G • l1 

308· u V V V I I • V ·• V 
.. . 

314 .. • I I t '• • • I I 

315 ; u • I I • u • -• u • .. .i 

348 tJ u • • I I • 0 u • 
3$1 . • V V V I I u V ·• I 

355 
.;._ 

u 0 ,. 
~ u • I I B tJ 

3$7. V I --1 ~:- - I I • • • tJ I 
;. ,. 

~ • I :t I V I • I u I 

379 • I I I I • • ·• • I 

,40$ u V u u • • u u u ''.U . 



GROUP NO., 10. 

No. Head Shotlld Back Loin H_.Q. X.egs Bone Cond B.T. Bod7. 

19 • I V V I I I I u I 

·.51 :V V V V l .. ::.,. I ' V I V V , 

6$ • • I I I I u u • I 

87 I • I I • I I • u I 

91 • • • • I · I • u ·•· I 

9S I • I I . I I • • I I 

119 V • I I • I • C I • 
142 • V X X V I • X ! V 

146 • I I I • I • • I I 

156 I • • I I I I 0 I I 

159 V • • • .. • • u I • 

163 • • • • ·•· u • u .. • 
164 I • I I I I • • ·• I 

281 u • • • • I • u u • 
309 •:J:' I I I I I I I V V 

' ' 

3.10. I • I I I • • tr • • 
:543 I • • • I I I u I • 
368 I • I I I • I • V I 

$4 • C u u • • u C • u 

413 • I I I • u ·• • u • 
416 I • I • u • • u • • 
421 I I V V I I I u I I 

430 • • I I • • • u • • 
434 V • • • • I I N ,v • 



Bo. :Jonnt 
- . , - . 1'.ustre (bla-

41 50/2 lt • I 

42 . 56/8 I V I 

47 50/48 ~ .. 
I • 

'14 48/50 ti' <··' u • 
"T'1 52 I V V 

.· 

95 ; ~/00 I I I 

.132 48/50; • •, I I 
; 

133 49/50'· • • . . 
154 50 l: I I 

182 48/SO I • • 
211 

. I - . 

"48 U I. • I 

215 50 I V V 

22' 48/50 I I I 

267 48 .. • • 
283 48/00 

. . ·, .. • • 
311 48 :• I • 
313 48 I I • 
330 48 l: I I 

331 48/50 • I • : 

341 " 50 11 I I 

34'1 46 0 u • 
352 ' 48 • -• • 
S60 50 I V B 

402 

410 46 u u • 

FLEEOE DESCRIPTION OF, 

EWE HO-GGETS - 1945 

Iwcm.-
Le-ngth s HQ. FQ;. Back · nass 

' 
13 I I . I I V 

15 I I l • I 
•• _,?: 

·::. i ; 

11 • ; u I °l: • 
13 u V . , . u u 

- _\ 

13 I I V I I 
,l 

V 
; 

i 13 I .. I 
' 

· 15 I I I I I 

14 I I V J: I 

13 I • I I I 
; 

13: • • • I 'I I 

13 • • • l1 I 

12 I I I ]! I 

14 • • • •· I 

14 • I I • I 

13 I • I • • 
13 .. • • • I 

13 • • I • • 
13 I • V I • 
13 .. • .v I I 

11 • • • I I 

15 C tr I · • u 

12 • • I • I 

14 V I V I I 
., 

' I 

I 15 • • I I • 

Fleeoe 
F1eece Weigbt 

I s.s 
I 5:.5 ... 

; 

• 5 .. 0 

u ~.9 

I ,s.4 
... 

I s.1 
I e.o 
I 7• 2. 

I s.s 
I t.o 

' 
• a.o 

,.; . 

I -5.3 

• v.1. 

• 5.5 

• 5.,8 

• s.o 
.. s.o 
I a., 
I s.6 

• 6.4 

C -v:.s 
• 6.0 

V 5.9 

a.s 

• s.4 



GROUP NO. 2. 

I 
Even- Fl&ece 

No• Count Handle Lustre Colour Length s HQ. FQ. Back ness Fleece Weight 
. ' 

1.36 48 I I V 1.4 I I · I • .. ,v 5.5 
: 

19'2 - «> .4t I I 14 • .. V I • I . 6.5 

212 : 48 • • • ·13 • • • • I • 4.2 

219 · 50/48: u • I 13 • • I I I • s.s 
228 · 50 I I I 12 I I V I V V 5 .• 1 

232 . 50 I • • 12 • • I I I • a.o 
233 - 48 • • I 14 I I V I :t V 6.4 

24'7 48 • I • 13 I • V I I I s.o 
279 ' 50 I I I 16 • • I I I I 5.4 

289 . 48 I I I 13 I I I • I I 6.2 

290 50 • u • 13 I . . • u u I s.s 
300 ' 48/&>: I r I 12 I I I • I I 6.5 

301, : 48 u I I i.4 .. • I • • • s.s 
336 52 • u • 13 • • I .. I • 5.3 

346 46/8 • • I 16 u 'U I I • • ·5.9 

3'12 . 50 I V V 12 I • I I :t I s.o 
390 48 .. I I 14 I I V I I V s.o 
391 46 u • • 16 u u • • u u s.s 

' 



GROUP . JQ. ~.. · 

. EVen-.. ;ir~ace 
No Qount Bandle Lustre Colour Length tl . BQ :FQ. · Baek .neas . :Pl$eoe- ,.W:$1ght 

. ·~ •' 

50 ·50 I I I 13 • • I I I • 5.6 
·, 

·173 4:6/8 I I I ;~·}. ·- u • I I • ,. • 7.0 
. , .. _ ... \ ., .. 

" ··• 

88 50 :t I I 14 :r: • V I I I 6• 0 

:49/tt., 
·) ,, 

' 105 • I I 12 l •· I I I I 5.9 . 
111 50 I I I J.1 I :r I I V I 5.1 

' 
., ' ·' ., 

188 .50 u u u 9 ·u t1 • u u u 11 .• a 
209 :50 I I I 9 • I I • • • s.4 
222 52 u l1 • 13 • tr I I I • 5.,9 

. . 
2S7 50/52 u u -~ 11 • • I u • • s.9 

.. 
319 52 I I I 10 u 0 • • u lJ 4.3 

. , ., 

320 50 I I V 13 • • I • I •• 5.9 
' 

334 48/60 I I • 15 • • I I I • 6.5 
V ' 

359 62 I I • 1.1 .I • I • • 4.6 ' • 
' 



GROUP NO. 4. 

' EV~- - Fl.eeoe 
No. • Oount. · Handle Lustre · Colour Len~h s - HQ FQ. Back ness FJ.eec.e We12ht 

' 
9~ 48/50 I I 12 I I v · I I I G .• 4 • --· 

14 52 ,, l1 I t3 I I I 1.0 ~-~ -·.>. • • • • .. 
1,6 SJ/48 

!·-:-..... 
t1 14 u V I u u 7.1 • • • 

'' 

··,·- ' .. 

38 50 u u ·• 11 • u I • • -• 6.5 

58 48 I V • 12 u ... I • u • 5.3 

59 · 48 • ,. I 16 • I I I I I ?,,,.O 
' 

., 

71 48 • • .. 14 • • I I I • 7.0 

94 48/50 C u • 14 V u • • -•· l1 s.o . 

1~4 54 u u I 10 u u u ·• I u 3.9 

137 50 • u • 12 • • • • I • 4..0 

144 50 I I I 13 I · I I I I I S.8 

1'10 52 ' u • .. 12 • • I . I I • 4.17 

202 52 I I 12 
' • u 1 : I I 5 •. 6 • • • 

240 50 I I I 13 I I V I I I 5.4 

2?5 50 u • I 12 I u I I - •• "/,.0 

321 52 u I V 1.2 I I I V V I 7.0 

335 · 50/48 I I . V 14 I • I I I I 5.9 

361 48 I I I 14 • • •· • I • 4.6 

362 54 • • I 10 I I V V V I 5_.a 



GROUP NO. 5. --
!Ven- ' . Fleece 

No, •. Comit '. Handl.«$, Lustre Colour Length a HQ.· .FQ. .l3ack ne-sa FleeC4 ,W&ight 

' 

2 50 • •• I .12 • • I I I I 6~5 

29 54 1:- I 10 I l 4_.3 • • ·•· • ,. • 
31 48 • u • 12 • tr I i J: ,. 6 .. 4 

64 48 i s - 15 . l :t :c :t i :t ... 5 • l 

75 " 

'• 

uo 5$/4 • I V 11 V I V l V V &.s 
115 48 .. • :t 1'1 • .. :c I I I &.o 
114 18/50 · I t I u :£ •· I t I I s., 

.. "!? 1.1, a2 I I V 
...... 10 l1 0 t u lJ ~1 • ; 

14\3 .50 11 u • 1.5 ·• 11 ,., 
• I ·• ,~2 

174 48 u l1 • 12 • V I I • • 5,,_8 

175 50/48 V ,. u 12 • I I • • • 5.6 

1,.98 60 i I 19 
; X I I V I ~.9 • ·, 

204 50 I I r 15 I • I I I I s.s 
230 52 • • I II. I • I I v I 6.6 

2.52 50 • I V 14 V u • .. I u G,.O 

2.55 52/16 I I .. 13 V I V :r V V 6 .• o 

262 52 u l.l tT 12 • 0 1· t 0 ·-• 
s,..·2 

266 52/4 tr • • :9, • u .. • I u 4.5 
-

152 50.48 I V l 17 I I V • ·• I 64 •• 
326' 52 0 u I 11 u tJ • ·• I u 5.,? 

401 50 u u • 9 t1 u .. .. u u 

404 



GROUP NO. 6. 

Efen~ Fleece 
No,. 001mt Handle Luatre Colour Length s . liQ.. FQ.. Back nesa · lf1eeoe We1ght 

t 48 • -• I 14 • • I • • • 7.5 

23 48 u • I 14 u u •· .. • u a.a -
46 48/50 I I I 13 I I V I I I s.2 

53 52 I • • 11 • u I I I • 5.3 

56 50 I I I 15 • u • .. I .. 5.,9 

57 48/50 I I I 13 u u • ·• • u 5 .. 0 

60 50 I • • 14 • tr I I • • 6 .• 1 

'18 50/48 .. • I 11 u C .. • tT u -
'79 50 I I • 9 • u I I I .. s.o 

115 50 I I I 1.3 I • I I I I 5.9 

122 48 I I I 14 • • I I • • 6.0 

126 50 • • u 13 u u I u u u 5,.3 
' 

127 48/50 I • u 17 • • • • • • .. 
1.34 48/50 I • • ·12 I I I I I I s.o 
.176 52 • I I i,9 I • I I V I 5.2 

178 48/50 • u • 14 • • I I I • 5.8 
J 

1'19 50 • • • 13. u u • .. u u 4.9 
' 

188 48/50 I V V 14 u • I • • .. .,, .1. 

200 50 • I I 13 I • I • • • 5.3 

254 48/6 I V I 16 • • I • I u • 7,.3. 

259 48/50 I I I 12 I · • I I I I s.~ 



GROUP NO. 7. 

. , -- Fleece 
No,.. _ Count -Handle . Lustre _ Oo1our -_ Length 8 HQ- FQ· ·Back Even- ·Jneeoe Weight ness 

20 52 u u • 11 • -• • • I • 5_-3 

22 . 
-· ~·(,, 

33 48/6 u I 14 l1 u ·1 , . u 5.9 • • .. -.-

36 48/50 • I I - I 12 I • I I I I 6~0 

43 48 u tJ .. 14 • tT • u • u S.8 

44 50 • -•- I 12 • • V • • I 6.6 . 
6V 48 tJ tr u 15 ·v u I I • u a.s 

j.60 48 • I I 14 I ··u ! • • • a.o 
185 48/50 • • :r 14 • ,. I • • .. 5.5 

--

196 48/6 a u 0 16 0 N 0 u a H S.3 

211 ·' . 
239 50/2 I • I 13 l1 • • • I u 6.6 

242 48 I I I ~2 I I :r .. I I s.a 
24.3 48 -- 14 I I & •. o • • .. • • • • 

260 48 I I I 9 u • • • • • 3.8 

261 50 • • • 10 u- I I •· • u 4.7 

294 52 u I I 12 I • V I V I 5.t 

339 48 I V I 12 • -• • I I • 4 .. 9 

38'1 - 50/4~ I I I 12 I • V I I I -
40'7 52 u • -• 12 • I V I V I 6.0 

52 
- 10 I I 5.6 41'1 • u • • • : . •· 

418 

419 52 I • • 12 • • I • : -• -• -5.0 



:GROUP NO. 8. 

.. -- . - , 

Ev-enA!!ir Pl-eece 
BO.• :count. ·- -·~~, .... t,ustre Qol.our Xtengt~ s HQ.; FQ. iBack . neaa- ne~ .. w.;1gh.:t 

: ·' ~ ·~- ': .. · .. ·. ·- . .. 

4 50 I I I ~--9 
: 

6 ' 52 I ., 13 I I I 4.6 • • • • •• 
·, 

i9 46 • I V i4 • • ,• I I V .. • 7._o 
.. .... 

'12 46/8 tr 1'.f ' u 'U I 
r ·\ u 6.,2 • I ... • 

81 50/48 I I I 12 u • ~ • ;r • 4.5 

107 48 u • • 12 • • I I •• .+ 5.4 

14,9 

152 50 I u I 1.0 t1 u u • l ., tJ ~-'t 

158 50 •'. I I I 11 •• • I I I • 5.:0 

159 50 ]'. I I 14 :r I I I I :t 5.5 

1.62 50 • I • 1.2 I .. V • • I 5..6 

184 52 .. u • 10 I l: V I V :t 6 .,7 

256 48/50 u I ·• 12 •· u T 

' • •• ... 9 ... 
.. 

2S? 48/00 ·• tJ u 12 • u I I • •• V,,/~ 

48/50 I 9 ~ 
·. u u ~3 555 I I u u ·• 

I 
I 

382,. 48/50 • • • 14 I .. I ~ ~ ~ 



EV'&n- .. Pl.eeoe 
liO• . JJount Harullt . ,L\latrt _Colour L~h . s liQ. . »'~- Baok fo.nasa Pl;eeee Weight 

55 52 

148 52 

16'T 

101_· 48 

168 50 

1tlt 48 

206 52 

2Y/2 50 

305 50 

308 54 

314'' 50 

315 50 

341; 50 

351 48F 
~ · 52 

35'2 50 

50/41:; . 

5~ 46/8 

408 52 

• 
.. 

• 
• 
I 

tJ 

• 
I 

u 

I 

I 

:t 

tJ 

'I 

1. 

• 

I 

11 

l1 

• 
I 

I 

V 

I 

V 

u 

I 

I 

V 

• 

• 
• 
I 

]: 

V 

I 

I 

I 

I 

• 
I 

X 

I 

• 
I 

I , 

I 

• 

• 

11 

1$ 

15 

13 

15 

11 

14-

10 

15 

10 

12 

14 

9 

15 

10 

J.1 

11 

• • 
• • 

• • 
•• • 
• .. 

I 

I 

I 

I 

·• 
I 

I 

I 

• 
• • ·• I 

J: 

V 

• 
·• 
• 

• 
• 
• 
• 

i1 

I 

u 

• 
• 

V 

V 

I 

I 

I 

• I 

I 

u 

I 

I 

• . . ·• 
I I I 

I 

I 

I 

I 

• 
I 

l: 

• 
I 

I 

• 
I 

I 

• 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

• 
I 

I 

• 

• 
• 

• 
I 

V 

• 
• 
• 
I 

• 
• 

-· 
• 
1 

,.1 
4.4 

s.o 
&..6 

4."1 

6-..1 

5.4 

4.5 

s.s 
5.6 

&.1 

a.a 
S.& 

4.,0 

e.s 



,(ltOtJP NO. 1O~ 

• 
:Ev"en~ Fleeee 

No... · Oaµnt Handle Lustre t:olo\13! Len~ s HQ. .FQ. Ba~k mess ne~ w.e1a'ht 
.. 

19 48 I ~ I -16 •. . u I I • .. 7._3 

Sj.· 48 • , I 15 • u I I u • 5.0 

.es 48/6 .. I I 16 .... u . • .. ·• u 6.4J5 

8'1 48/ro · :t I V 14 • u V • u • 5~6 

91 48 I V V 14 I I I - u 6.0 • ... 
93 ·48 u y l 14 • • ·• I •• ... S.6 

119 52 I I I 12 :r 
' 

V I I I 5~6 

142 48 u u ·• ~6 u u I • u u ~7 

1.46 ·• 4B/6 u ~ • 15 • ·• I I •• -•= 5.,:8 

156, 48 I V V 15 l I l I I u S.9 

15'/ 50 u t1 ·• 13 • I I I •• u 6.,.9 

163 48 • • I 1.6 • • • I I -• G.2 

164 48/6 0 V • 1.V u • • • • • 6 5 ,1!" . 
, 

281 48 u • • 14 •· .. ·•· J'. • u S_e:8 

309 48/50 I • · I 14 I U - l: I • ,• e •. 2 

510 50 :r I ·• 13 I • V • • I ·9-8 

343 50 • I • 11 I I u I I u 6 -0 , . 
368 48 I I I I 16 I I I •• • I . ij.5 

S74 · so • :t: I 13 I ·•· V ·• • I 5-2 

413 48 I u u 14 I • V I l I e.2 
416 50 I 

-· • 12 • ,,. I u .. • 6 .. 9 

421 50 u • I 11 :r I V I I I s .• o 

430 46/8 I I V 19 •· .. I I -• C 6.0 

434 50 I V I 14 V I V u I V 3.9 



APPPlIDIX Vft 

'. 

BO .• 

41 

~ 

•,'Ill 

74 

Tl 

95 

S2 

33 

2. 

1 

1 54 ' ' 

182 

1 21 

2 15 

2 2'1 

2 ' 'ti/ 

2 83 

3 

31 

3 

331 

3 

11 

3 

30 

41 

3 4, 
3 52 

3 60 

4 

41 

02. 

0 

- ~ 

BODY . CONFORMATION DESORIP:TION. 

EWE. RQGGEI'S 1945 

GROUP NO 1 . , , ' ' . . . ' 
Head Shoald Back Loin H,.Q. 

u V V V X 

·• I X V V 

u I i I I 

C •· • I * 

• , . :r: I I 
. 

I l: r 1 • 

u I ' I ;r • 
u I X X V 

u I r V • 
• • • .. . I 

u I I I V 

C tr u 0 C 

I V V V V 

C • I I I 

• • I • Q 

0 u V l1 • 
• .U • I V 

u I I I • 
lJ tr • • • 
• I I I • 
u • • I u 
u u u .. • .. V V I V 

I • I I I 

u tr • u • 

-!' . 

Lega Bone ; :a.T.· Bocl1 

I • • V 

I l: .,., V 

U' • u I 

• ·• u • ,. 

V t I 
,. .. 

' 1 I .. 
' • • 

lT u u X ·,c.• . 

11 11 u V 

I u I 
,. 

• ....... , 

• I ,. X 

11 I tr I 

• u u u 
l I I V 

I I u :t 

J1 ·• u u 

• .. 0 u 

:t I I I <.: ,. 

u u u X 

t1 • u • 
• ·• • I 

lJ u u u r 

r I tr 1J 

• I • I '\~/ 

' ' 

I • • I !~: 
l • • • 



GROUP NO. 2. 

No. Head Shou1d Ba.ck Loin H.Q.. Legs Bone B.T. B~y. 

,.,, 

136. • . V I r I V I • I I 

192 V I 1· I I X .. .. 

• • 
212 V I I V I • :r I I ·~ .::, 

219 I V I V r I I V I 

228 • I V V I • • • I 

2S • V V V V r I I V 

233 • • u • tr • I I u 
247 V I V 1/ I I J: V V 

279 I u • • • • I u • 

289 • V I I I I u I I 

290 I I I I I V I I I 

300 • u u u 1T • • u u 
' 301 • I I I • it I • I 

336 • • • • • • I • • 
346 I • • I • • I I X 

312 • u • • u • I • u 
390 V • • • I I I V X 

391 V • u .. • • I I • 



S:toUP NO. 3. 

N:o. Head Should Back Loin H.Q. lte.~a .. Bone B.t'~ JJ<>d,y 
.. 

'.'1 

.. 50 • • .... ,;. • • lJ • • 1 
'-3 I V V V I ;r I I V 

. .. 

••. 
/1 

88 V ): V • • .. I V I 
.. 

l.05- :u I I I V I .. ]J . I 

1U V • • • • • I I X 

·209 X • u u u • u V tJ 

222 I I I I I I i I 
.. 

I 

2ff • I • • I .. I • ,x 

319 u • u 11 u V u t1 u 
320 I I I I I - I I I 

334 ·• V I I I ,. I • I 

359 ;r I I .. •• V -• X X 
-

' 



GROUP NO ~ . 

No• Head Should Back Loin B.Q.. l,egs Bone :a.'l-. Bod7 

9 • I I I • •• • • X 

1-4 u V I V I • I • I J 
-?~ 

2;6 ,. V V V I I ~ 
.:~ • •• • • -.:; 

38 V • • • u ·C • u 1J 

S3 • I I I • u I .. I ' ,< 
~! 

69 I I I I I X 
J 

• :;: 

• • r. 

' 
71 u V u 'l1 X 

-;~ 

• • • • 
94 u :t :r V • • I u I 

124 I I I I i ., 

• • • • -~ 

137 • V I V V I I I V --~ 
/ 

1"4 V I I l: ,. u • • I 

170 • I V V I I I • V 
.. 

202 • • • • • • .. • • • 
:' ' 

24( C. I I I u u u ,· . 
• • 

275 u • • I • u u u X 

321. • V V V I • I • V 
s 

335 • I I • I • I G I " 

361; u u • • l1 I I u u 
362 u I I I • • • u I 



-GROUP NO. 5. 

HQ •. Head Should Back to1n H.Q. Lege Bon& B .. t.r. Bod,-. 

2 •• ' ·, ,. • J: I -• X 
~1 
( 

29 I V V I I • I V I 

31 • I I • • • I • • 
64 • • • • u u i • • : 

?'5 

110 V I I V • • I V I 

113 • • .. • • • I • • 
114 • I • t • • I • I 

117 I • • u u • I I u 

143 u I I I • • • u • 
1!14 lJ I I I • • I u I 

1vs V • I • I V I V V 

198 I I I :c V I I I I 

204 :t • • i I • I I I 

230 • ·• I I ·• tr I u :t 
,, 

252 ·• :t I I I • I • I 

255 I • • ·• u • • I • 
262 u u u • u • I u • 
266 • u u • u • • u u 

325 ' I I I I I • I I I 

386 I • • • • u I ·• .. 
401 I I • I • • I • X 



GROUP NO. _8. 
· .... ~ ·- -

-~-. ., 
I · 

-No. H.ead Should Baok Loin H •. Q. 4egs Bone B.T. Body. · 

1 I I I I • • ! I r 
23 I I I I • • I I I 

~ 
... ;.i. 
·f\: . 
·.-.· 
;)l, 
' ('. ' 

46 I I I ~ I I I --~-' 

·• • ,.-

55 V I I V u .. I I I 

:5& • .. I I u tJ I • • 
57 • • I .. • • • • ·• 
68 V I I I V I I V I •.•• 

78 • • I I • • u u • 
Y'/9 I V V I I I 1J I l 

. 
U.5· u u 0 u u lJ u . . • • 
122 V • I I • u I I • 
126 ~ u • I u u . • • u 
127 I • • u u I I I • ., ,. 

i .34 • , • I I • u I • • 
1'16 V I V I •• -0 • I I 

178 • I l I I • • • I 

1'/9 I • • • • • • u • • ~. 
188 • I X V C u I ·• I .. . 

200 0 I I • u 0 I 0 • 
254 I • I I I u • • • 
259 V I • • I I I l I 



Bo.;. Head Sh<.llld Baek Loin B.Q. Lega. Bane . B.fJ.'. iodJ'. 

20 I I I I r. I ' :t I I 

33 u lJ • I I u I u • 
' 

36 u I I I 
: ,,, 

I I ·• • • 
43 .. lJ • I • u ·• • •• . . , 

44 • • I V •( I • • I 

f/1 • • V V I I I • I 

160 I V V I V • I I V 

185 

196 I I I V • I I • I 

21?' 

239 • • • • • • I • • 
242 I I I I I I I I I 

24$ • • • • .. • V • • 
280 u , • • • • • • u • 
261 C • • • • • • l] • 
294 ,. I I I I ' ' I I I I · ·•· 
339 u • • I • •· • u • 
38'1 • • ' 

I u u I • • 
ffh I V u I ' • • • • • 
41'1 I • • • • • I .. I • 
418 

4191 V :r V I • • I V I 

\ 



GROUP NO. B. 

..... 
l{O, . Head Should Back L01n ~.Q. Legs Bone B.T. Bod . y. 

4 • • • • tJ • • ·• • 
6 • 'I V I I tr l • I 

39 • I V I t • • • I 

'12 I • • • tr • I I • . 
81 • • I • • • • • ~ 

1m • • • • • • I • • 
14t • V V X I • I l: V 

152 V • • • • t1 I t ... 
158 • .. • • • • ., ·• • 
159 I V "f/ I I 

.. 

u I I I 

162 • • • • • • u • ., . 
I 

184 u .. 

:t I t I I u I • ' 

256 I 
, 

u u • • • • • • 
• ' 26/ • I 'I • .. • I u .. 

355 • I I I I I I I I 

382 • • ! • 
,• 

• u t • • 



w-0. Bead Should Back ;t.oln H.Q. Le.gs : Bena B.T.: ~7. 

., 
55 u V I I • lJ lI u • 

1'48 a r I I i • J lJ I 
' < 

101 11 J: V V I .• u ~ I . . 
.. ·~ .. 

168 u V V V I •• u u I 
•.' .. .. ., 

1.93 • !I u 0 ti • • lJ V 
; ,: 

206 • I I I I. ; . I t I 

2'13 I V X X I 
.. 

I I I V 
" . 

305 t7 u • U· • • • u lJ' 
. , 

308 • V V V V l I I V 

' . ,. 

314 u V I I I I I • I 
,;, 

315 u V . V V I • I ·V V 

S48 • V V I I • ~ • I 

35-1 • I V V I • tJ • I 

553 u I I I • I • 1J :• 
8f11 ' '• .,,. ; 

C • I I • u tJ V • 
363 0 lJ u 0 u .. • u u 
379 t1 .. V X V • .. • V 

-406 
; 

' .. • • •· • • • • • 



GROUP NO. 10. --·----
NO. Head Should Back Loin H.Q. Legs B~e B,.'J!. BodJ• 

J.9 • I I • I • I • I 

51 
:1\ ~ ·. 

V V I I I • i~ '· I V I . ·. · . . ~ 

65 I • V V I I I I V 

Ell I u • • • ·• I • . . 
91 • • • I • l: I • • 

93 I u • • • • • I I • . 
11.9 I l1 u u • • I I u 

142 u V I I . • ~ • u I 

146 I • • • u 1 I I • 
156 • • u • • .. I .. • 
157 V • • • • ··• I I • 
163 • I I I • u • • •· .. 

164 I u • • • I I I • 
' 

281 u I V V I I I u I 

309 • I I I I • I • I 

310 • l I • • l1 I • • 

343 I • • I I V I V I 

368 I I I I I I • I I 

3'14 • u u • lJ u I .• u -~ • V I I I u • • I 

4:16 u ·• • • 11 11 • u ·• • j I 

:1 
I • I .J I • ·~ I I 1 

i 't 

u • I I u u • u • 
• u u .. a 0 • N u 



APPmIDIX Vil! 
FLEBUE DESORIPTION . 

~ F• OLD EWES. 

GR(){]? N0-.1.. --
.L ~ ~J.9$09 

No -~- ··.dlo !lrl:2e liar _ (glh s. RQ • . FQ. . Back :ne&S 
- _Wgt. -- ...... ,._ 

·. . r,4 

i 46/4 u • • 19 u • u u • u 11.6 
; 

2 44 I V V 20 u ·• • I u • 12.2 
. .. 

19- 'O' " u 12.:5 4 '. , 
,'~ ~ I .. I · .. tr u • ·' • ··.· .. \' ,. 

,' .. c· 
' s 46 • I I 1'1 • u U. l.J u u 10.:3 

'·. 

6 48 tr l1 I 15 ·• • • I I •• 9.,8 

'I 48 I 18 • u 'U • • tJ ' . , • 
8 48/4'3 • I V 19 •· u • t u • 12.5 

10 48 u • I 18 • •· I . I . I • 10.& 

11 44 u i V m. • • • I • •· 12.2 

12 48 :[ I V 2.9' .. I I I V V I -9.v 
13 48/6 ~ •• ~ 1~,: ·.· u •· • • I u 9.,0 .. , 

' 

14 50 4 • I 16 I • • • • • s .• '1 

u 46 u C u 1V a C • u C u 18.4 
. , 

1.6 50/4E I • I ~e • • • I I • 9.'2 

17' 46 u I I 15 u 0 C u 0 C 16 .• 8 
-

1f 44 u C u 1'1 u u u • u tJ 9.2 

20 50 • u • 16 • • I I V I 10.2 

21 48 lJ I V 1.6 • • • I I • 10 •. 1 

22 48/4E • .. :[ 18 • u u u • u 10.1 

23 46 • I I 18 I I •• • • • 9.6 

25 48 • • V 16 I .. I ·• I • 9 •. 3 



GROUP NO. 2. 

... . . 
iw-en- FJ.e,ec.e ,. . 

No. -- Count. ·_. Handle: __ Lustre Oolrut' ·Length . s . ~. Fct. Back nes,s Fl.e&C$ Wgt .• 
; 

27 52 u ·< tr I 13 • .. I I V .. v.s 
28 4.6/8 I • • 18 • u u • u u 12..0 

.. 

29 48 • • • 19 • 
-· .. I u • I .. 9.6 

30 44 u • • 21 • 
I. :; • u 0 • 13.J 

31 46 • u, • 17 C C 0 -0 u e 10.i 

S2 44/6 u • • 20 u G C • .. u 10.9 

Z4 - -~ ~ 0 u 17 u ·C u 11 u C 9.5 

~ 40/4 u u • 18 a N e tJ 0 0 12.0 

37 46 'U u I 18 • • I I • • 10.e 

38 48 • • I 16 • • I I • • 9,.8 

39 46 I I I '18 u u u .. • u 9.? 

40 48 • u • 19 • • I • • • 11.4 

,1 45/8 I u 
, 

tr 17 u u C I u u 10.c 

42 48 • • V 17 ·• • • I • • 11 .• 9 

43 48 • • • 17 • • I • • .. 12.9 

44 48 • • • 15 • • I • I • 9.5 

45 so I • I .13 I u I t" u • s •. o 

46 44 ]: I I 20 u 0 u C u 0 11..e 

47 48 • u • 1.8 .. • • u I • 10.5 

48 48 I I i I 16 I I I V V I 9.2 

49 50 u u I 15 u u • l1 I u 10.z 

50 46 • • I 17 ·U u u I u u 9.3 



---- - --

5a l8 " ' 
I 

of 48 I V V 

55 48 _t:f u • 

5'1 ta l1 ~~-: I 

58 48 I . I I 

$9 44/4( I I -•-

60 48 I V:'_ 
... '.•t~-:· 

I 

61 -46 
·.- :~<r 

I I --- I 

62 46 • I V 

66 48 ·I V V 

V4 4.6 • I ''.:;. V 

,\ 

17 

1s 

16 

~ -

• • 
• , ... ·• . 
• • • 

1'1 ·~. , • 

13 ;~~i .. 
I 

• 
19 •. :''·':?ft : • _ ;~ 

. :·: 

18 . I ,; _I ,- I 

1.8 ,- ,--I I _ I 

20 

20 

16 .... . . 

I 

I 

I 

• 
I 

• 
I 

I 

-• 
u 

.• 

tr 

• 
I 

•• 

• 
u 

V 

V 

u 
u 

I 

tJ 

• 

.. 
• 

• 
~;J1. 
I 

• 

•· 

$JS 

:f~O 

10.s 

, -
··s -2 ·;:;_;~:: 

·- _ ·11.s 

. 11.s 

11.0 

- 12.0 

·-1t.s 

11 2 . .. 



GROUP NO. 4. __ .__.... ...... 

I J.Wen- Fl.eece 
. No. Count • Randle Lustre · Colour Length $ liQ, Fq • Back n&ss Fleece : Weight. 

76 48 u ·•· • 19 ~ • u • I tJ ·• -9.9 
.. 

77 48 V X X 19 I • • V I I 12.2 

'18 48 u • • 17 u u · U I • ti 11.:s 
" 

'19 48 I I I 16 I I V .v I I 9.3 

80 44 u I I 13 u u u • I . tr s-'1 

82 46 u u • 19 u u u u e u 11s.t9 

as .46 u , • 1'7 u \T • u u u 10.e 
: 

84 48/6 • • I 19 .. • • • I • 8.1 
... 

85 50 V V V 15 I I I · I V I 9.,? 

86 50 • u • 15 .. •• • ·• I •- ·9.,1 

8'1 50 u 'O V 14 . ... • • · I V • S.:5 

89 46 I V I 1G · • u u • u u 12.4 

91 -4/J/6 • • .• 15 • "'J • • • • 12.0 

92 48 I I I 16 • • • u • •• 12 .• 4 

93 46/4 • I • , 16 • I • I I • 14.s 

95 46/8 • • • 17 .. • • I I • 11.0 

96 60 u G I 15 u u .. lJ 0 u S.1 

97 44 u 0 0 20 0 u u 0 0 0 11.'7 

98 46 I I V 19 I I I I u • 1.3.9 

L 00 ·48 u • I 15 • • • I I • v.1 



Eiren- ·· P1EJece 
lfO'.: Count- 'lfa.ndte: LUstre· colour Length $ m. l,Q. Back na•s · Pleeoe ifeiJtht 

101 44/6 I u 18 "'"I I lJ V ., 1-2.4 • • .: . , 

102 46/4 • u I 14 u tr u , C u C 9.1 

103 48 \I :t V ' t'l I I I • V I I 12.s 
' . ; . : ' • 

104 44/6 • I I 15 • ll u I • • 12 .• e 

10~ 48/6 l1 tr • i'l • • • • I • • s.2.1 

106 ' 48 I I I 16 ·• 0 TT I u tr a.1 . ., 
,, 

10'1 48/50 • I V 1'1 • I I I V I 1.0.0 
., ; 

' ' 0.2 108 48 I I V '18 • • • • lJ • ·• . 
109. ·48 • l V 1'1 '.I I I I V I 11.2 

.. 
110 48/50 • I V 17 : .... I I V V I 12.6 

.. , 

111 48/6 I V V 17 4 • • I V • 12.4 

112 48 u u • 14 • • • 11 I ·• 10.s 

113 . 48 ' I I V 18 ]: . I I I I :I 10.s 
! 

' ' 
,. 

U4 48 I V, V 20 I I I • I I 11.7 

11,5 48 
·i_ , .... u I 1\6 ~ I: I I I I 9.9 • • 

V v ' 116 46. X 19 V t I I I :t 9.8 
.. 

·' 
11'1 46 • I ·• 21, I • • tr I • ·~4.1 

, 

118 48 • • ·• 17 ' • • I • ·• u,.2 
. . 

119 46 tJ 
,. 

15 I 1l..5 • .. • • ., . • • t 
' . ' " 120 48 tr 11 u ·----~. • :17 .. ·• I • • • 12·•• 

123 44 u • I 16 0 0 C • I 0 I 10.0 
i_~ . . 

124 46 I. V V 19 • • .. I I • 15.? 



GROUP NO • . 6. 

Ev$Il- tl.eece 
No,. (lODXlt · Handle Lustre Colour : Length s ll.Q. F.~ Back .nos~:- Fleece Weight .. ·, . ,. 

' I••,,·, - . 

. . 

126 48 I I • 16 •· • • I • · • 11.3 .. .. • . . 

129 ; 4$ • · • I 17 • .. u u I • • 10.s 

130 46 •• I I 13 u u • I .. u a.a · 
131. 46 1 14 u u I u ·. 

11 7.8 , .. ., .. 
' 

., 

132. 48 I I I 15 • u • I , . • 11.9 

~33 46 u I I 19 ·I I • .. I • 12.2 

13' 46 • I V 18 • • • V I • 12.3 

136 46 I I I 19 ·u ' 9.2 • • ~ • • 
1.37 46 I I V 16 · • • • I • • 9.3 

138 48 • • I 16 u • ·• I • •• 11.9 

140 44 ·• ·• u 16 V u C • 0 C 9.6 

141 44 • I I 18 I 'I I V V I 1a.s 
142 48 ii • I 16 • u u u • u 9.6 

143 48 . I I V 16 • · • • V u • 12.e 

144 44 I • • 18 • • • I • • a.s 
146 45 u • I 18 • . . • I • • 11.3 

148 46 I V V 19 I 0 .' ·12.1 • • • • 
149 44 I V I 18 I • e: I l • 10.2 

... 
150 46 ; I 18 I I a.a • • • • ··• • 



t • -Ev'-- ' FlJ.MKHt 
Bo •. Count; ,Handle Lustre OolOl.U' Len th ',' _g ' -- 3 lIQ._ rQ. Baclt, ness Fle~~ W-etgh-t 

151. 44 u • o: 17 ·V tJ 9 • tr C 11.2 

S.52 48 • u • 17 u lJ u V I tr 13.$ 

154 48 I I V 19 I ' 141 • • • • • 
1-55 50 tJ 1J V 13 • I I • I • s.o 
158 44 u 

--
C 21 -(f C 0 u 0 o· 12,8 

157 46 I -v V 19 l ;c ! I I I 11,0 . 
1B8 ·44 • I I 19 •• u u I C 

,,,., 
12.'1 

159 46 • u a '20 u u u • • u 4-9 
l63 48 it_ 20 u n 11 J1 u ,, 

10.s • • • ', 
,-

164 44 I I :,* 19 • ·• • u -• ;.. . 9.S 

165 48 • I • 17 • I r u v • .. 10.3 
J 

' 168 50 I 17 ' ~ u lJ I l u io .. a .. • j, 
, .. , 

169, 46 .ii. I 16 ... :t .a .•. s • • -i 
,,, ... • • .. 

tj, :46 f --

11,.7 i70 -'.>[ I ia A u· i u I l h ~ 

. ·.~.- ._-

17i :46 
I 

I V 1.6 ''\J· 
,,- u 12·.o ~ 

{ ,_., , • • • • . ·'. ·, 
' ' , , 

i t();O 172 48 I :v X l8 X .... V V l: ~ 
t; 

173 8) '• ': u > -,·I 1'1 u '' u u tr •• tl 9..0 
,', 

l74 44 u u u 1t:f " t l ·c · 0 • 0 C 1s., 
.-.-

175 46 I '' I 16 ~.; ) o·· u • ti u· 19:.2 ~ l 
~\ 
··'1 



GROUP NO. 8. --
. . . . Even ... Fleece 

No • Count Hand1e Lustre Co1oµr Length s llQ. FQ~ Baek ness F1eece . Weight 

177 46 • • I 18 u u u tr 0 V 11.8 

178 46 • I I 20 • ::c • u • • 13 .. 0 

1'79 50/48 I I .. 16 • • I • I .. a.a 
180 50/48 I • I 19 • ;r I V I . • 11,.3 

181 44 u • • 20 • I • I u • 11.8 

182 46 u u 0 16 u u u u 0 u 9.5 

183 46 • I • 18 • u u • • tJ 13.6 

184 48/50 I :r X 19 I I I V I I 9._9 

18f 46 u u I 19 0 C u u 0 0 11.9 

18'1 48 u V u 15 tr u • • • u s., 
18S 48 u 0 0 .. 0 ~ .. • u u 9-.-6 . 

18Sl 4.T I I I 14 • • • I l • ·9 0 ... 
19Q 44 lJ • • 18 u u • I G - U 11.3 

191 44 • ;. u 16 ,. u u • • u 12.4 

192 46/4 I I I 17 • I ·• .. u • 11.5 

19~ 48 • I l 17 I V I I V I a.3 
19f 48 • • I 16 • u • u u u 9-V 

19E 50 u ~ V 19 • I I I V I 12.1 · 

19'4 46 u I I 16 • • • I .. • 11.5 

19€ 46/8 • I ,. 17 • • • • I • 15-7 

19~ 50/48 u u • 17 •· • • I I • 1.0.4 

20C 45 ~ I I 19 • • u u 0 t1 15,.1 



ll~ COtltit ·llattdle Lustre Colour ·Length & HQ. _l'Q-. ~ek 
EV'e,a-i-

Fleece 
i'l..e~e . . - . . 

ll.88$ W(t!ght. 
.• · -

2&a. 46/8 • :r. V 21 I • I I .. • 13.& 
203 .. u I I 18 ,., u ,., • • ·~ u.a 

,_ 
., 

205 · .. 48 • I I 16 •· tr lJ I • tf e.s 
286 46 I I I 18 

. . 
:t • • V • • 8-8 

60/48 u 10.4 207 u u u 16 . • -, • 11 l1 tr 

-see 48/f/J tr u • 18 • • I • tJ • ,a.a 
200 46 11 • I 1:5 ' :v u • • ·• l1 •• 4 

210 48 I I V 17 • 
, 

:t I • ... • 12.6 

211 48/46 lJ u • 19 • • • • • .. ''1..1 

~ 50/48 u • I 13 • u I .. I ·• • •• 
213 46/4 u u • 18 V u • • u u 10.0 

816 44 u ·- • 19 • C -C I u t1 13-.8 
., 

21, 60 fi. lJ . • 14 • u .. I • -• S.6 

218 I 46 I I V 19 £ • • • _. • t.s 
219 46 I I I 16 • I 

: 

I • • .. 11.6 

220 50 tr l1 t1 15. u u • • l .U' 10,.0 

221 48 I .. I 17 :r ,. I • I I 10.2 

222 4G ~ ~ u 16 • • .. • • I .. u.s 
223 . 46/8 I V V 16 I 

•. 
-" I V I!' I I '117 

224 · .46 I V V 18 V I V I V V 12.2 



OROOP NO •. 10. 

-· 
~en- · Plee:ce 

No. · aoont Eland.le :t.ustre Co1our Length ~ H.Q., F~• Ba~k neas Fl.ee.ce W:e1$.ht. .. . 
-~ . ' 

227 42,/lx. u u V 16 u u u • I ·U '. 9.:() 

229 46/8 I I I 14 
-· · 

u u 1.T I u lJ 6.5 

231 46 I r · I 17 J:. I I I ·I I 10.,8 

232 46 • • I 21 . , u • I I • 1s.1 

233 44/6 • V V 20 I I • I • • 11•.6 

234 46 u • I 1'7 • u I ·• u .. 11.,4 

235 · 46 I :c I 14 .. u u V • • a_s 
236 46/8 11 • I 18 it u I u C ·• 11.4 

237 4$ I I V 18 • • • I V ! 1s.s 
238 46 • • • 18 • • • • • • '1.3.,4 

242 48J& • • • 17 • •· • • I • 12 •. 5 

243 44 • I • 20 • • • • •· • 11 0 .. 
244 46 • I I 16 • u C I u tT 11.4 

245 46 • ·• ·• 19 U· • u I V u $.-1 

246 48 .. • I 17 • • I • • • 11 .• 7 

848 4G • I I 16 I • • I I I 12 •. 0 

249 48 • .. • 16 I ... • • ·• • 10.s 

250 46/4c u u C 20 0 u 0 u 0 a 12.3 



APPml1IX IX 

(}BJUP NO. I. 

»o. COUNT · HANDLE LUSTRE COLOUR LENGm s HQ. FQ... BACK ffElL FLEECE Fr.EEC. 
NESS llGT. 

I 78 46 • I T 22 I I I • I I 12.7 

I 83 48 • • • 17 • . • . ; •· • • 7.8 

!l 86 48 I V V 20 l v· I l V V 11.6 

lf 96 46 • • • 19 V V C C C C 10.3 

11<8 46 I I I 20 l l I I V 1 10.a 

11130 48/6 I V T 21. I T I l T I 12.4 

1146 50/48 • • • 17 • • I I I • 12~5 

't·l47 48 . I I T 20 • • I I • • 11.3 

I 224 48 u u ·• 21 u u • I • u 10.l 

ll 323 46 • I I 20 • u u • . . u 11.7 

1i 387 48 1 T 1 21 I I • T I I 10.6 

ll 389 48/50 1 I V · 19 I • I 1 I I 10!"9 

GROUP NO. 2. 

NO. <nmT HANDLE LUSTBE COLOUR LENGTH s HQ. FQ, BACK EVlL Jt.DCE J'.LEECE 
NESS WT. 

]I 4 46/8 • • I 20 • • . . • • 10.9 

ll 28 48 I I • 21 u I • u u • 12.1 

Ii 32 46 I I I 20 I I • I I I 14.0 . 
I 

N 47 50 • • I 19 • • . I I • 11.3 

ll 5l 46/4 u I I 22 • • • u u u 1.0 

I 186 50/48 I V V 20 I I I V V I 12.1 

ll 192 50 I I V 16 I 1 V u • I 10.5 

N 288 50 I V V 18 V I V u V I 9.2 

N 320 48 • • I 23 I I I .. I I 12. 7 

IN 349 48 I • • 19 u u . • u u 12.9 



2 
GIDUP NO. 3. 

--NO. -. COUNT · HANDLE LUSTRE OOLOUll LENGTH s HQ, FQ, :BACK EVDI- FLEECE J'LEEO 
liESS WGT. 

Ji 104 46 u . • 19 u • • . u . . 12.6 

N 136 48/50 • ~ I 17 • . . . . . 12.0 

If 200 48/6 • "'(1 I 18 u ·- • • . • 9.3 
)l 2{Q . 48 • ' C 17 u • . u • • 10.3 

ll 221 46 • • I 22 • • • • u • 12. 7 

ll 275 48 u 0 C 17 u • . ' • u 12.5 

ll 386 46 I V ' 21 V V I V I I 11.2 

Jl 400 46 I · 1 1 18 I I • • I I 12.5 

. G:OOuP _ NO. 4. 
-

NO. OOUNT HA..'IDLE LUSTRE COLoUR L:ENGm s Hi :r~ BAOX EV'm- FLEECE J'I,EEC 
lfESS WT. 

JI 20 46 I · 1 I 26 I V I I I I 13. 7 
li 34 46/4 • I l 18 • • • I I • 11. 7 
B 40 48 • . • 21 u C C • u C 13.5 
!T 58 46 • • • 22 • u u .I • u 12.5 

N 89 46 I V V 21 I I 'f V ' I 11.2 

B 155 48/1:JJ • I V 18 V V V V X V 12.5 

N 165 50 u u y 17 • I I I I I 12.3 

!T 182 46 • • • 20 • • I I I I 13. 5 

B 197 48 I V V 19 I I I I y I 12.9 

N 213 48 I I I 21 I I I • I • 9.1 

N 283 46/8 u u I 18 u u u I u u 10.6 

ll 308 48 ._ 
·-

V 19 1 • u C C u 11.8 

-



GR:>UP 110. 5. 

B'O. COUNT HANDLE LUSfD COLOUR LfflGTH s HQ, J'Q, BACK Efl!B- J'LEECE l'LEECl 
BESS WOT, 

Nl 48 • I I 18 u 
-· 

u . • . I 11.7 

13 50 u u V 17 I • I T I . 10.6 

B 23 48 • • • 19 . . . I . ,. . - 12.3 

li 56 48 l .1 u 19 1 1 V • l _1 12.6 

175 48 1 I I 2J. I 1 • u u • ·. 12.8 

N 114 -48/50 • • • 17 I • I • I • 12.0 . 
N 252 · 48/50 • l • 20 • 1 • I I • 12.5 

Ii 262 48/6 • • I 23 I • u l u ,. 13.5 

B 362 48 • • .- 21 • • • V I • 11.7 

-ll 396 48 • • I 19 • • . I I .I 1 10.0 

Oll)UP NO. 6. 

m. · COUNT HANDLE LUSTRE OOLOUR LfflGTH s HQ, FQ, B.AOIC Effli- l'LEECE JL~C: 
liESS l(GT • . . • . . 

1118 -48/~Q l • y 21 l ·• I I • I . < 1:;.1 
. < 

' 
» 39 ~/6 u u l 19 • I • u u .u _ 10~0 

•; 

JI 57 43 I 1 • 21 I T V I ' I 11.6 

1133 46 • I • 22 • • • u u • 1J:1 

N 139 46 1 ' V 21 • I • . • ~ 11~9 

1152 50 I • V 18 l I V I I l 11~0 

11196 43 .• I V 18 I I • -• l I 11~8 ,. 

JI 236 46/8 • l I 22 I I -• u • I 10.8 

l1 316 50 • • V 20 I I T u I I 9.5 

B 321 50/48 l I V 18 . 1 I T I l 10~8 

B 350 48 I I I 19 I 1 . I I V I 10.1 

N 356 46/4 u 0 C 18 u • ·• • • u 13.0 

li 392 46 • I I 22 I ·• I ·• I .. - 15.5 
/ . , 

B 395 48 I I I 21 I l X T V I 10.0 



GIDUP liO. 7. 

- . 

10. O:>UNT HANDLE LUSTRE COLOUR L:FliGTH s HQ. ~ B.AOX EVEN- J'LEEC-E l'LDCl 
NESS WGT. 

li 44 50/48 I I I 19 I 1 V • I I 11.6 

I 99 48 I I V 18 I l I • • • 12.7 

B 125 48 • • 1 19 I • . • . • 11.5 

N 242 50/48 . I l 17 • I I I I 1 9.0 

li 274 48 •. I V 21 I V I V V I 11.7 

lf 276 48 I I I 22 • • I C u . 10.1 

I 371 50 u C u 19 u u • • • u -a.2 

G!J;)pP NO. 8 

NO,. Q)tnf.r HANDLE LUST~ QlLOUR Lmom s HQ. 1Q, :B.ACIC EVDJ .. FLEEC:S JtEEC: 
USS VG!. 

5 22 48 I 1 V 18 • • • I • .. 11.0 

ll lOb 48/50 0 u • 20 . I • I I • 9.9 

li 138 50/48 I I V 18 I T V . . I 10~4 

lI 148 46 l • I 20 u u u . u u 11.5 

N 156 48 u • I 18 I • • • • . 12.5 

li 194 50 u u I 18 • • • . • • 12.5 

li 249 46/4 u • . ~ . I u u u . 14.3 

l1 310 46/4 . I . 22 .. u u . u u 13.4 

N 332 48 . u u 21 u • • u u • 13.9 

1i 335 48/50 l • I 18 . • u I • • 11.6 

I 348 48 • I I 22 I V V I V I 10.0 

N 367 48 • . I 18 • • l I V • 11.4 

N 393 50 I V X 20 I I • • • . 13.2 



OlWP NO. 9 

' 
BO. Q)tffi'r HANDLE LUSTRE OOLOUR LENGffl s HQ. 1Q. :B.AOK . ffni- JtEEOE J'LEEQi 

JIESS WT, 
.. 

I 29 48 l I V 20 l I I I 1 I 10.9 

Ji 117 · 48 • • I 19 u C 0 • u 0 12.1 

N 177 ., 43/6 1 ' X 19 I I I 1 l I 12.0 ' 

1198 48/50 I V X 2J. V X V I I ' 12.6 

ll 204 48/6 V V V 23 y V I V ' V 13.1 
., 

N 318 50/48 u e u 16 u C u C • u 8.5 

:S 342 48/6 u • I 22 • .. • I I • 11.7 

!I 361 46/4 • I 1 23 I • • • I • 11.6 

GR>OP JtO. 10 

10. COU?lf llANDLE LUSTRE <X>LOUR LJ!NGTH s Rq :rci :BAOK E'nlf- ft.DOE JtDC] 
:RESS W!. 

JI 121 48/~ lJ u • 19 u u u 1 u u 13.1 ' 

Jr 131 50 I I V 19 . • u u u u 11.8 

N 173 50/48 u u • 18 • l V • • I 9 .. 3 -
B 21.2 48 • • J . 20 • ~I • • • . 12.8 .~ ·-r, 

N 325 48 I ' l 20 l I I I I 1 15.0 

N 334 48/6 l V· V 22 I I I • • t 11.7 

li 336 48 1 I I 18 . • I • I • 11.1 

:I 374 50/48 • • l 17 .. • • • T •· 10.9 
'-. 

'· 



APPfflDIX X. :BODY COHFOm.tATION DESCRIPTION 

G:OOUP NO. I. 

NO. H:lll.AD SHOULD. BACK LOIN H. C(. LIDS BOBE :a. T. BODY 

l. X I I I u I I I 
.. . . 

2. . I I I I • I • I 

4. u I I I • I I • I 

5. • V V X V V I V V 

6. I I I V V' V I I 1. 

7. . I V I I I • I I 

a. • V V V V I V V V 

10. • I I I I I • . I 

11. I V V V V V I • I . 

12. • I V I I I I I I .,. 

13. • I I I I . u .. I 

14. • . . . .. I • .. .• 

15., I . V V V y V .. V V 

16. I V V V V I • V V 

17. • • • • • .. , .. . . 
19. . . . . • V . . . . ·.• 

' 
20. • V V I V .. . I V 

-
21. u I I . • • • u -• 

22_ u • • • • I • .. • 

23. u • .. -• .. • u u , . 
25. • I I I .. I u I I 



. f!WUP BO • . g. 
... . , t . 

• I~ . . 

NO. HE.AD SIOULD. , :BACK LOI.I. I{. Q.., . LIDS l30NE :B. T. :BODY 
'' 

Zf C u • • u I u u tr 
. ' 

28 . u I I I I • • • I 

29 • • • u • .. 1 , . • 
30 .. · 

,, 

• • • • .. • • . .. ·• 
' 

31 • u • • ·• • .. . .. .. 
32 ' I I V V I V V V I 

34 . u u • • ~ I • u .• 
35 u • I V I .. • u I 

37 . u • I I l u I u . •.. 
38 . e ' 1 I C C C • .. • 

39 V V ,· V X X I I I .1 

40 • I I I 1 I I I I 

41 l I I I I X I u I 

42 I l V V V V • V V 

43 • I I I I -• I I I 

44 • • u u u • u u u 

45 l I I I .1 V V I 1 

46 N u • • • .. . . C • 

47 1 V V X ' I I V V 

48 • • • • . . . • • • 

49 u X X X X V V I X 

50 I " 

• • • • . . . . . , 



10; _ · 

52 

54 

5; 
5l 
58 

59 , . 

60 

61 

62 ' 

66 . 

74 

NO. 

76 

-77 

78 

79 

80 

82 

83-

84 

85 
86 

87 

89 

91 

. 92 

93 
95 
96 

97 
98 

100 

.. 

_, • . :, ' -•. .1 .. • 

··-· ... ~- ·- -·• , .. -~ : .. . _, ' • . 

•. HE.Al) 

-•-·· 

-.. 
0 

I 

l 

u 

u 

I 

.. 
1· 

·• r. 

·_. Hl!}AD 

... 
.. 
u 

•. 

l 

.. 
u 

l . 

. ... 

• 
l 

,. 

u 

.. 
'• 
:, 

.l 

u 

~ 

- qmue _No.-_ J.-
- -... 1. I I . . ! ~ .. _.,. , 

: -.~ . ·. 

LOIN _· R. ~ - -
... . -.... _,, .: ... . ,.,.' .. -. . ·. 

V V I , f 

-•· • • .. 
.- .. .. ~ 

.I I I - : I 
·. 

1 I· I · I 

1 I • tJ 

I I · I , ,, 

I I V i 

I I l • 
V V I V 

. • .. • 
". 

GROuP NO. 4. f 

' 

. 
1
SIOULD • . :a.ACK LOlN -~ -Q. 

l l 

I V 

I I 

V ·1 

.. . I 

I l 

u u 

~- .. • 

I ·v 
.. •. 
• i 

X X 

·• .. 
I I 

: . ·• 

I V 

V V 

l l 

V V 

V V 

I 

V 

.. 
I 

I 

I 

i_ I 

I 

l 

V 

I 

V 

V 

V 

i 
I 

V 

l 

V 

l 

I 

• 
1 

.. 
I 

l 

I 

.. 
V 

.. 
V 

.. 
V 

I 

I 

V 

V 

/ 

LEGS 

' 
u 

I u 

C e 

I •I 

l ,I 

u u 

u .. 
l 1, 

l I 

V , 

• .. 

LEGS BONE 

i u 

l I 

I I 

1 ·,. 
·• 

I • 

V :~ 

.. . . 
• . • 

V V 

... ·, . 

: .. :. 

V .. 
. .. 
I V 

I I 

I I 

I ~-
I I 

1 I 

I .. 

· . .-.: _; ·' ·--·- ' .·- ... :- ; .-::~ 

. . -~ ." 

.-

•: . 

.t ~-
·I ·: 

: 'l . 
' . 

u 

u 

:B • . T •. 

.• 
I 

V 

V 
. .... 

• 

•' 
1 

r . 

. ' 
;, 

u 

u 

V 

• 
:0 

I 

.. 
V 

. _;o 

V 

I 

:l 

I 

V 

l ,, . 
•· 

' 
1 : 

I -

• 

_,, l 

V-

• · 

:SOD? 

I · 

V 

I 

1 ·· . ,( · 

.,, . ,.:.. 
l 

'· ~ ' 11;-, , ,. 

~ -: 

I •~~ 

l ' . ,,: -. 

:• ~-:• . 

1". ' .. ~ 
y: 
It .1: • 

•.r .. _ ' . 1 

_:... 

v-
I 

.I 

V 

V 
. ·., _·:,)} 

'_0:-,>~:~_,. 



GIWP.NO. 5. t7r . .. ; . $1; I , . . 

. -.. 

liO. HEAD sioti:tt>~ l3A.Ot 1,0:m :e:. ~ IJOO,S ' 130D :B. T • IlODr 

, .... . ' 

-

101 u I I I I 1 • ·• I 

102 • • • I I V u • • 

103 l I V V V I • I l 

104 I .l I I I I I I I 

laj I T V V V I V V V . 

106 0 u u • . - I • G u 

1(1'[ • V V V I I • T V 

ld3 I I V V V I • I l 

l()J • 1 I I V 1 C • I 

110 I • • • • • u u • 

111 I I • • I I • I . 
ll2 • V V • I V I 1 I 

113 V V ' V V I I V • • 

114 • l I I I 1 ·I I '.l 

115 · u V V V V I u I V 

116 C • lJ • u u u C u 
' ' 

117 
I l V I V I I I I • '' 

·. 

118 u y I V • I • ' I I 

119 • • • I I I u • .. 
120 V I I I I V .. V l 

123 

124 • • • • u • ·•· u lJ 



GIDUP.NO • . 6. 
.; 

···~ 

~. 
. . .. 

NO. ·.M:fli!Al'\ mOULl). :BACK LOIN H. Q,. LEGS 1300 :B. T .. l301)Y 
.. 

: .. ... - . 

126 • I V V V • V I l 
.. 

i29 I X X X X V V V ~ 

130 u • u u • • I u tJ 

131 u u u u u I •. u u u 

132 • I . . • • u u u 

133 • V V V V I I V ; T 

134 u • • . • I I • .. 

136 : . • • • u l u u u 

137 • V V V V V I V ' V 
; 

138 
; 

140 I • • • • • • • • 

141 
; u V V I I u I • • 

142 vv V V V V ' I V • • 

143 I V V V I ' I I l 
' 

144 :: u u u . u u u 0 u 

146 : I l V V V I V V V 

148 :· I • . • . I . • . 
149 .· . I I I I V I y I 

150 • • • u • • u u u 



"6 .. 

- ... .. .. ' . . . ; .. . • 

10. m:~. fHOULD. 13.ACK - LOlN H. Q,. LEGS l30D ~ -'?~ l3Gm' 
·.;-· .. 

.. .. 

151 l,J • 11 u u .. u u u 
' 

152 • I V V ·. 
l ... • • I 

154 0 u u • u u .. . 0 u 

155 ' I I I I I ,. I l 
. 

.. .. 

156 ~ • u u u • .,. u u·, 

151 • • l I • .. • _,. ·:4 
.. 

.. 

158 •.• u u u u u • • .. • 

159 I I I I , . ·.: . 

• • • • 
. . 

163- • • .. • ' I .. I 1· 

i64 
. • 

C I l I I X u 1.: .. 
.. 

i65 u V V .., 1 I • :e V 

i68 l V V V l 1' • V V 

i69: .. u u • ~ 
. . .. u u 

170 • • u u • V .,. u .tr 
171 

: u I ' V V 1 l I l 

i72 I X V V V V I V T 

i73 • 0 • u • • u u u 

174 .. u u • • • I ·• u 

175 .. • I r I 1 • .. .. 
.. . 

"), 

·' 



' 
I 

GRJUP_NO. 8. 
i.. 

BO. lillAU · mour,:o. :BACK LOIN H.Q. LF..GS '.BONE . :a. T. BOtif'.•:'"· 
. ' 

.. . , . • I 

lTI • • I I I I .. I l 

178 •. I I l I I I ;;' I l 

179 : u • I .I I I 
: .. ·• I 

180 I I l I I I 1 I I 

181 • • I I I I I l I 
: 

182 u I I . ·• • I u ··• . 
183 ' V V T 

.. I I I 
' • • ' 

. . 
184 .' u • • • • • u .. .. 

' 

185 I • I • I '. 
I • I .. j 

: 

187 • • I • I I : • • .. ! 
; I 
I I 188 u V V V I V I V V 

189 • l I I I I I I 1 I 
I 

190 : V I • I I I 1 I l 
I 

191 • • I I I I • l l i 
I 
! 

0 

192 .. I V V T I .I • I l 

194 I • • • • V • I • . 
195 • I I I • • • u • 

' 
196 

: 
V V I I I T V • X 

197 .• • X X y V I I y ' '· 

198 V V V V V I I ' T 

199 • • • I I I I I • 

200 ' I V V V V V I V ' > 
) 
,· ~ . 

I 

I 
I 



s. 
GBOUP 1lO ~ 

. 3 .· ., . . 
-

· •~. . . ·• ... : - ..... . - -- -· ... 1-· • . . 
ll<). 'HEAD . $.OUliD. BAGIC LOU a.q. LEGS 13()0 :B.~4 l30D.r . 

-· 
,. 

_2(2. '. • T V 1 I V J I I 

ae; . .. 1 l ·, I. .. 1 • u l I 

~ u ' V V X • 1 · .. 1 
._- ;, . 

2Q6 ··• • • • • .. I " • .. 
207 0 • • • • • V C .. 
2.d3 • l V ' J ·• u • l 

2(9 u l • I 1 • I • .. 
21.0 • l I l y • • I l 

211 X X 
,. 

X V V V X • • 

212 • l I I I I .. l .1 

?13 • 1 l I 1 I 1 I .I 

216 • V T y I T ·•· l I 

211 . . V • .. ·• • .. • . . • 

218 V : l V I l - ' • V I 

_2J.9 • • u l] . • T • . . u 

220 rJ lJ u u • .. u u V 

221. V V I V I 1 .. I '_l 

222 

223 . . 

224 • • l l I I .. l • 



- - --------- - - - -

' 9~ 

»ti. READ "S!OOLl) EA.QC LOIN -( .., a~ Q. LEGS llONE 
,:. ll;:'i'~ ... , ··BOD't·-:s. 

227 • • • I u • . 
• • • 

229 • • • u • . I u • 

231 I V V V V I 1 V ' 
232 I I . • I I I I . 
233 . u I I I • I • .. .. 
234 • I I I I I u I I 

235 _ l X X V X 1 V V X 

236 I V V V I I I V V 

237 I l I V V I I l I 

238 • I V V I I I I I 

242 ·_ I • 1 1 I I • 1 .. 
243 • u u . . .. • u u 

244 . • • . t1 • I • • 

245 I • • • I I • I • 

246 • I I I I I I I I 

248 • I I I I I I I l 

24;1 u • I • I I I • • 

250 • 1 V V I I • • l 
-



.APPENDIX XI 

R:>. HEAD 

N 78 • 

B 83 u 

N 86 u 

lt 96 I 

1108 I 

1130 • 

B 146 I 

N 147 u 

N 224 I 

Ji 323 • 

B 387 • 

• 389 • 

HO. HEAD 

B4 l 

B 28 C 

B 32 V 

Jt 47 I 

'B 51 I 

N 186 u 

B 192 u 

11 288 • 

B 320 u 

B 349 • 

llODr CONFOIMA?IO?l 

DESCRIPTIOB - ?a; YB. OLD EWES. 

GK:>UP NO. I. 

$OULD. :SACK LOIN B.Q.. tms 

V V V V • 

u u . u I 

V V V V V 

u u u • V 

l I I • l 

V l I I l 

I I I I • 

I I I • • 

I V V V V 

• . • • I 

I I I I V 

I I • I • 

GIDtll> NO. 21 

SIOULD. BACK LOIN H.Q. tms 

I I I 1 I 

I I I I I 

V X V V 1 
. . 

l V V I t 

I V V I V 

u u u u I 

l I I I • 

I • • u • 

I • u I I 

V V I I I 

1 .. 

:BOBE ::B.'l. :BOD(· 

V . . ' 
• u u 

I • V 

.. u u 

I l • 

I I I 

I • I 

• u I 

I • y 

I • .. 
• • I 

I I 1 

:BOBE :B. T. J30l)f 

I V I 

I u I 

I V V 

.• V I 

I V I 

I 0 u 

• . I 

I 0 . . 
• u • 

I .. I 



GBOUP liO. 3. 

NO. HEAD SHOULD, :BAQ{ LOIN H.Q.. LIDS :BONE B. T. :BODY 

»104 I • I I • I I .... -• 

I 136 X I I I I V I V I 

B 200 I I I I I I I I I 

B 20j u • • I • • .. C ··• 

B 221 • I I • • • l .. • 

B 275 • u u u C I . N u 

N 386 I I I • I X • • I 

B 400 · I I I I V I I V I 

~BOU? NO. 4. 

.. 

BQ. HEAD SiOULD BACK LOIi H,,Q. LmS .BONE . B.T. :eom 
., 

B 20 • • • • I l • • ·• 

B 34 u l V ' • • I u .J 
' 

B 40 . . 1 . I I I • I • I 

B 58 u • • I I I I • ·• 
B 89 . I V V V V I I 1 y 

-B154 .. • • • I I • I u • 

·Ji 1&.5 I ·1 I I y V • • I 

lf 182 • • • . • V • • • 

B 197 • I ' I I I I • I 
-· 

lf 213 I V V V I V I l ' ' 

ll 283 . • u u • u u • x· u 

B JC8 I • • • • I • . .. • 



»o. HEAD fHOULD :BJ.Clt U>lN H.Q,. L:WS l30NE :a.~-- :SODY 
, . . ... . . .- .. .. . .. . . 

11 u ' ' ' V l ... .. ·• 
_, 

l 
·' 

I 3 I • • • • .. ·• ·• ·• 
! 

B 23 u I I I I V I 0 I 
; 

) ; 

N 56 • I 
; l I 1 I ·• ··• I 

I 
'. 

I ' H 75 .. • ' I I • . . .1 
; 

l!I 114 • l T V I • ··• -• l 

J 252 I V V I I I I -• I 

1f 262 u I I V • 1 I )T I 
' 

N 362 • • \' , .. • ·• I ·• ... . . 
~~. 

B 396 _. lJ I i I u ·• I u ·• 

.. 

BO. :HEAD . SiOULD lUClt : LOI.li )I.Qi. L:ES - :BONE :B.T. llpDI ·~ -- -
,·, .. 

J 18 I y V ' 1 l I .1 ·I -
B 39 • ·• • ·• u .. I . .U 

; 

B 57 I I I • I V -• ·.• ... 
B 133 · -I I I I l I I 1 .I -

N 139 . I X X X V I I V . X 

N 152 • V V l I I .. I .I 

N 196 _-. • ; l 1 I u -• I u .. 
• 236 . l . I I I , V T .. .. _I 

B ,316 -_ u V V V V V u u ' 
l!I 321 : I V V V V I I I V 

-· 
11 350 I .I I I I 

,, 
·• .. -• .. 

,. 356 • I I I ... .I I . . . . 
li 392 . ·• I I ' I ·1 .I • I 

N3~ • I V V I I .I • 
. . 1 



m.44· 

B99 
i 

li 125 ; 

n242 '. 

N 274 . 

N·276 

x·m -· 

·10 ... 

I id> . . 

B 138 
li 148 . 

N 156 , 

N 194 . 

~-249: ; 

N ;310: 

N 332 , 

N 335: •·­

}l 348 '. 

H 367 

N 393 

· NO:. 

11 29 

. N 117 

N 177 

11198 • 

N 204 , 

N 318 

a 342 

li 361 · 

( 

) 

· .. 

; 

• 
I 

. I . 

I 

• 
,i 

:: I 

.: V 

: V 

I · 

HE.AD ·_ SIOtJLD. 

l. l 

u • 
• J 

• • 

V • 

• l 

i., :t 

I I 

• V 

i l 

u • 

1 I 

V V 

-. . --.-_,_;·.· / ,.-·,_.-,. 

- ~- ', .. _._::;· .. 

• 
V 

I 

V 

• 

V 

V 

·GroUP NO. 8 _, -

.. 
V 

.. 
V 

I 

V 

V 

.. 
•• 

.I 

V 

V 

.· ' 

. LOIN · . }I. Q,. . 

V 

.. 
I 

I 

l 

l 

V 

V 

! 

.. 

V 

"' 
I 

• 

• 

V 

V 

V 

V 

I 

• u 

I 

V 

-GR:>UP NO-. 9 
' 

• 

V 

l, 

u 

V 

.. 
~ 

V 

l 

V 

V 

l 

l 

.l 

V 

.. _. . 

SIOULD • . BACK tom . 

•· I 

I V 

I .I 

• l 

-I I 

• .. 
u •· 

: . .. 

I 

V. 

V 

I 

I 

• 

·• 

·• 

I 

V 

V 

I 

. • 

• 

l 

. Y 

I 

• 
... 
u 

• 

·• 

· ... -

1 

I 

I , 

1 

V. 

,1 · 

1 · 

I 

. ll. 

.I 

:-'.: 
:_"'t --

' !' 

.I ~:, .1 · -· -.1 

V -

LEGS .• . .BONE 

T 

... . .. . , 

l 

V 
, , 

X .• 
,. 

l .. 

V 

X .. 
.. 

I 

V 

V l 
!· 

V I V 

1,EGS 

I , 

.V: .·· 

I . 

u 

l 

-... 
... 

·• 

I 

·• 
• 

I 

x · 
1 

l 

l 

... 
_l 

I 

::, •. , . . 
' ·: 

.{· . 

'- . 

... 

1 

tl 

V 

i 
j 
! 

I 
. .. ,i 

:: : ;: . . : ::- . ~-
.• . . . : , ,i 

.. · 

:OODf ' ! 

-!' 

.. -- % 

--~ 

,,.._ 

·•·· 

. _ i· 

t 

I 
J 
i 

f 

I 
i 
h 

' ·I 

: ;- .. -
·.I : ·.. 1 

j 
I 

} r __ ·•- ~-':.: .·._:_. .. • .:i . 

V 

I 

.. I 

-v 

t 

. , ._l 

!, 

j 
J , 
! 

j 
J 

I 

u . -.. - .• . I 

' \ . l : 
'· -1 

\ l !i 

.I 

v , .. ' . 
: 1 

• 

u 

.. 

. .. 

I 

V \! 
\ 
!· 

. i 
! 
' !. 

I Ii 

V I 
l j 
I 

. . 
u 
.... _.. · 
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- · -

Jo .• JtEAD -. mlOUl,l)' ~.ACK . LOpi B.Q. LEGS :OOD :B. !-, :BODY 
-· . . - . --· . --

I 121 ' I l • • X • I • • 
I 131 I 1 ' V J .. • I I 

.- '· . . 
" 

I 173 l1 I " 11 ' • • . .. " • • • 

• 212 : I 1 I t '· I 
,. 

I I!" • .. 
. ' 

B 325 I 1' V • V V ' V V 
--

• 334 •. I V V 1 • u • 1 

• 336 11. u • u • ' • u u 

JI 374 ' l .1 V T V I 1 I V 
. - . . , 



APPmIDIX 'fit CARCASE MEASURmdENTS DATA ............. 
.1944. 

dl<TJP NO. _--_ 1 • 

.•. ., ·• 
Car¢a-se cannon . Camion 

,UJ:-ade F 0- 'l Total. .:St.me A B :Q Bone_ 

M 92 1)2 22.~ - 22., -18-4 82 33 • .t 50 32 4 . . 10.9 

99 125 D2 24i 9 .. 22.,4 18."l '13 31.4 44 28 4 11.0 

153 129 - P2 24.5, 81:.,3 19.8 54 S7.3 5'1 27 2 11,4 

400 158 - P2 24.:f , 21 ... 7 1.9.2 66 M.2 50 25 5 11-.1 

70 1'2 2tl.O 22.s 19.2 51 35-'1 53 26 2 · 12.0 

287 2nd 24-.9 22.0 62 31.4 48 25 4· U.9 

364 P2 2-s.a 22 •. 0 S5 38.8 49 23 1 ~.o 
288 D'Z 24 ... 0 22~5 18. 66 5$.5 50 26 s 11..7 

76 ;e.2 23•6 21.7 75 30.3 46 27 5 1.0.a: 

M2 P2 24.6 -21.6 61 34.8 48 25 s U..$ 

M4 12 24.8 22.1 69 38.5 51 25 4 11 •. 4 

365 12 2s •. ·v 22.2 62 35--3 48 26 4 11.4 

221 P2 25.5 22.0 65 34.8 47 27 4 12.1 

226 P2 24.2: 22.s '73 as.o 46 29 4 11 4 
• • 

225 2nd 2s.2 22 2 
• • 42 33• 0 48 25 1 u.9 



- ------- ~ 

B-..-1!. · ~~ L~ 
Lru.nb ' Canas•a Cannon CfWlon 

. No-_. AJZ.e. .012ade F (I ~ !f()t-al Bone A B 0 .»on& 
229 126 P2 24.8 · 21.s 19.-0 45 .38.1 52 26 1 1~.o 
2SO 125 '2nd .• '26.-.5 . 21 •. 6 19.8 45 39;6 52 ' 2'1 1 11.7 

:":. . 

385 99 w ·.92.9, 21.0 . 18J. '11 33.5 55 31 5 11 3 
• • 

386 113 J2 25.S 22.1 ' so.o &5 39.3 5r. 30 3 ;2.2 
4i"' ' .... 100 00 22.5 23.3 18.5 va ~s.s 57 31 7 11~4 

235 11.9 12 2:4.,3 22 •. 6 18~6 70 39 .. 4 60 30 3 11.s 
\ 

3.77 .167. 2nd 24.-3 22.2 18-.'1 59 32~8 52 26 3 11.5 

213 180 . 2nd 2S .• '1 21.7 19.9 51 38.5 53 21'/ 2 11.e 

220 1?1 P2 24.0 21.0 · 19 1 • 59 36.1 52 24 s 11.7 
• 

130 178 F2 25.0 21.3 18.6 55 32.5 52 24 3 U.6 

135 163 P2 24.5 21 .. s 19.-1 · ss 35.6 S2 24 J 12.2 

428 134 P2 · 24.2 2:1..,7 18-,3 69 33.0 54 27 4 U.1 

191 160 P2 25.6 · 21.s 18; .. 9 38 31.8 50 22 1 11.2 

234 146 pg 24.6- 22.5 10.9 64 35.5 5$ 2:9 3 11 .• a 
337 14'7 P2 23.5 22.0 18.3 62 62 27 4 11.4 

~23 1.48 2nd 26.5 21.s 19.3 48 39~3 50 ' as 3 12.0 

369 1.23: n 24.0 22.1 18.5 '11 . M _.O 51 28 ' u..2 
299 186 n 24,.;1 22.9 19.J. 70 34.Y 55 28 3 11..6 

298 186 P2 24.0 22.3 19.2 59 35.,2 -i9 25 5 12.0 

422 167 P2 24.9 21.s 19• 1 61 34.0 51 2~ 4 u •. 9 

278 198 12 ' 24.7 · 21.e · 19.4 61 33.8 44 29 7 11.4 · 



- -------------

GROUP NO. ~. 

• s.ir. -, wgu · 
Lamb Carcase Cannon Length 
Ne>. Age Orad~ F a T Total Bane A · B c-: ·Oannon .. 

104 132 P2 24.0 21.3 18.4 6'7 s1.s 55 . g7 4 11.1 

106 125 2nd 24.3 21.5 18.8 56 36.4 54 27 2 11.6 
·I 

329 106 ,s 23.9 20.s 1s.2 66 33.3 52 24 5 10.,5 
" 

433 ·1~7 P2 23.5 21.8 .· 19.1 70 34.1 55 27 7 11_.3 

236 146 f2. 23.9 22.2 1a.o 64 ~1.s 49 25 3 10,.1'1 

249 145 i>2 25.6 21.'1 19.5 53 ss.2 54 28 2 11.v 

186 142 D2 22.9 · 21.s . 18-,6 74 34.7 fi'1 30 4 . u.1 
318 148 2nd 26 •. 0 21 •. 7 19.2 3~ -3.1..2 55 26 2 ~2 

306 136 D2 ·23.1 22-3 18.5 64 33.5 54 28 ~ 11.,.4 



GROUP MO. 4. 

ll.$'.. . 1:: f 

Lamb Carcase, Length 
No- A~e Grade F G T Total . Ban& A B (i Cawqn. 

10 113 2nd zs.a .. 21.z 17.,8 60 38.-0 55 26 2 1~.& -

123 131 '2 24 .. 0 22.4 19.0 V2 34.8 50 .. 27 s 11-1 

203 120 D2 24.2 . 22,.e . 18.2 65 :sa~·~·· 51 29 3 12.1 

258 124 l>2 24.8 21.s 19.0 60 .. 38.4 56 24 .3 . 11.a 
. ' 

423 101 12 24.s 22.s 19.2 64 40 .. 9 55 28 .~ 11.a 

322 154 12 25.,1 ~o 19.0 58 sv.s 51 . 25 3 1$..9 . ' . '· 

169 148 ft 24.s · 21t5 . 16.1 54 39.0 52 29 2 12.1 
' 

384 133 P-2 . 26.'1 22.0 19.0. 55 59.8 83. 27 3 :12.1 

139 150 P2 24.,g 22.6 18.4 .54 $6.5 54 26 3 U..5 

426 129 P2 24.S 21..,s 1Q.9 63 34.4 52 26 5 11 • .5 
Ji-
\,• 

4:25 129 ·2n1 ·25.5 21..s 1.9.0 43 ss.s 57 22 1 12.1 

125 145 P.2 24.9 · 21.7 1a.2 53 5'7.9 52 28 2 11.v 

4;20 111 •· P2 2:5.3 ··. 21.9 · 1S.9 $ 403 • 55 24 3 11.17 
. . 
: 

15 149 2nd ·26.6 . 22.1 19.3 4V 42.5 50 26 2 12.1 

424 110 !2 oo.o 22.5 19.S ~ 42.~4 55 26 2 12 .• s 

138 194 P2 25.3 23.0 · 1S.9 69 37.5 55 29 4 u.v 



GROUP NO. 5-. . __,__., ....... 

gt; 
Cannon 

F G T A B C 

3 P2 24.4 21 .. 3 56 37.3 55 29 2 11.s 

12 n 26.7 21~8 60 . 41.1 52 29 4 u..11 
·24 13 P2 25.6 22~3 60 · 36.9 49 27 3 12.1 

25 13 2nd 26.2 22~4 53 m.4 52 27 2 12 4 ... , 
.·30 1 12 26.0 22.s 66 38.3 52 27 2 12.4 

61 2nd ?-S.O 21.3 26 44~4 52 24 1 i2.6 

62 2nd 2s.s 22.0 19. 56 3a.s . 50 29 2 12~'1 

1"13 P2 24-.1 21 .• 2 18. 65 35.? 48 28 3 11··~·3 

216 P2 zs.s 22.0 08 ss.s 51 26 6 11.9 

223 2nd 2S.1 21.9 49 38.8 51 29 1 12.1 

3$ P2 26 5 • 22~4 60 36~'1 52 29 5 11.2 

409 P2 25.6 21~.'7 56 39-2 51 27 3 10.9 

429 P2 26.5 22.s 55 37.1 52 25 3 11 .• 8 

.251 P2 25.9 22.1 51 26,.6 47 25 3 11 .• '7 

291 P2 24.5 22.2 18. ~ 3"/ •. 5 51 26 z 11.a 

172 P2 24.5 22.0 58 ss.o 46 27 5 ~5 

199 . 2nd 26 • .3 21.6 1:9. 39 34.3 55 2$ 2 u.s 
118 2ni 25.5 22 .. 3 50 37.0 49 25 3 11.& 

294 re 24.6 2l•7 19. 55 38.:1 51 29 3 12.s 

180 P2 . 26 •. 0 21.7 19. 35 39.2 48 26 5 11.9 

28 1 !'2 24.5 22 .. 0 18. 47 34.3 so 27 1 11.s 

109 . P2 2S.6 21.7 19. 63 37.8 54 30 4 11.9 

394 P2 24.9 21.7 18. 69 31.3 46 27 5 u.o 
63 1 P2 26.2 22 18, 52 37 47 25 4 12.s 



- - - ------ - - - --- -- - - -

.. 

GROUP NO. G .• ----............ -
. ..... . .. 

. . 
. t.1>• ·r., Wg1r 

Lamb Carcase Cannon Length 
HQ: Atze Gftde p G 1' ·Tot l 'Bone A B C .Qannon . · .. a 

s a7 P2 25.3 22-.8 19.2 58 46 61 2!f 2 11.a 

96 102 2nd as.s 21,.6 18.5 42 42 .•. ? 53 2"t 1 11 .. & 
.. 

145 100 P2 24.0 21.,G 1S..9. 60 39 .. 8 Bl 30 2 U.5 

14V 122 . P2 24.9 22 ·2 • 19.3 59· 39.2 57 30 2 11.1 

171 121 P2 25.9 2S.5 18-9 64 40.5 56 28 2 11.2 

189 127 2nd. 2511t6 22.1. 19.,4 44 35.6 56 2? 1 11.,4 

408 108 P-2 U.5 22 6 ~ 19 .. 4 ' 63 ~8 55 26 $ 11.8 

316 1.69 '2nd 2"! • .5 22..5 20.7 . 26 35.,8 60 23 1 12.~ 

121 164 P2 2.s.s · 22.9 19.-3 26 3S.'l 58 26 2 u.v 
140 1.50 12 2~5 23..3 18.8 58 36.2 rn 2'7 1. 1i,.a 

3a3 142 12- 24 6 lt ... 22.,V 19.,3 t>-! ·.,5.3 fj() 27 4 1:a -0 • 
2 .53 151 P2 Zo.2 2s.s 18.6 ,fl/ 38.1 55 2Y/ 2 12: .. 1 

302 136 2nd . 29._0 22,..5 20.s 22 45.,4 55 23 1 12.9 

20'1 141 9nd 2s.s 21 .• 7 19,.,5 43 40.S 55 28 1 12.s 

432 105 P2 2-s_.o 22.s 19*3 61 41.3 58 28 2 11.5 

.201 135 P2 . 26.9 22• .2 20.,1 47 40.3 52 25 2 1s..o 
45 149 .P2 24+5 22.7 18.~ 66 55.3 52 99 a· 11.2 

269 131 2lxi. 26.1 22+6 19.2 ,53 «.o l11 26 3 12.1 

224 100 P2 2s.2 · 2s.1 19.8 ,a 40.3 55 25 $ i.2.0 



Lamb . B..!. Wgt. 
wo • .. AgJ Ora<J.$ p G 1' C-arcas-e Oannon 

n 1" ..._ •. 
IJll'\~'l o~ .... . A . Q .. 

' .. 

161. 129 P2 .26.0 22.1 19.6 56 56.2 65 24 3 U.,7 

2~ 116 R'2 24.2, 22.1 18,.3 &4 SS-6 58 30, e u.t 
·. 

~92 .99 P2 23 .• s 23.1 jJ3.8 65 S7 .• 7 60 86 3 U-2 
11 113 2na. 2.:s .. 1 21 •. 4 19-.1, 56 35-;6 54 30 2 U.8 
32 9:9 .12. 24.s 21.9 19.,1 64 35.0 S1 29 4 u.o 

35 129 f2 S6.,1 22 • .3 19..2 a2 34.3 57 2a e 11.2 

GS 12'1 2nd .· 26.1 23.2 1s.1 53 36..2 48 25 2 U.-4 

89 100 ~2 2.~.a 22.,2 18.2 · 65 M.-9 .54 2.8 2 10.6 

128 124 2nd 27.9 23 .• 2 20.1 43 40.1 56 27 2 12..1 

129 124 2nd 26 .• s 22.7 19.e 50 37.4 56 29 2 ,~-
195 181 2nd 24.9 21.8 19.2 53 35.,0 56 28 2 U,.5 

214 146 pg 24.3 21.5 • 17;!, 73 32,.3 54 29 5 U.2 
218 146 '2 . 26.2 22.0 19,.s 51 33,p8 54 26 3 U,.9 

83 160 P2 24.1 . 21.s 17~ 62 sz.o Ba 27 4 n..a. 
333 1.34 2nd 25.4 21.7 1~6 38 35.11 $.6 24: l. U,.4 

194 141 2nd 25.9 21.5 · 19.0 S7 M.9 49 23 1 11 3 • 
82 197 . 12 24.'7 21-.9 . 18.9 57 32.3 55 28 2 U.2 

295 197 P2 24.8 21..7 18.9 46 34.3 52 27 1 U.5 
340 232 P2 · 2.6 • . 7 22 .• 2 . 19.5, 60 32.B 46 27 5 11.6 
238 237 P2 24.'1 21-4 19.1 63 32.1 4? 2S & 11.2 



---------- - -

GROUf . NO-• . 8.- . 

B.:lf. ·~g; 
':Lamb Carcase tlannon .Cannon -,. ' 

lt~ Atze ~de F .CJ -~ Mal ·<Bone A 
,, B 0 •Bone 

•' 

5 137 2nd 25-.;0 22 0 . ' 
·18,.0 51 3.'l.0 51 2.? 2 1.1.2 

., 

' • 

V ·;_,$9 '2 2s.s .. 22.5 19.1 61. 39.5 51 29 3 1.1.-5 
,, ·'....,·. 

~1 128 2nd 25;2 22,.s 1g.4 50 39.5 58 23 2 U,4 

37 136· 2nd 3~ 21 ·rS .. i8.9 ~ 38.<> 54 27 1 11.a 

19.5 
,. 

'£8 40 122 2nd 25-5 22..?' 52 35-5 5.5 2 11• 5 

48 · 128 . pg 24.7 22.4 18 ·. f • 66 s2:.s 55 ZS 4 10,.s 

69 90 f2 25.2 22.4 19.2 62 42.1 54 29 2 11 . .,'7 

150 97 . P2 24 ·S • 22.2 18.5 66 38-.8 51 '2'1 4 10.9 

165 92 2nd 20,.8 2-2.c 19.4 49 42,8 51 26 2 11.a 

208 120 P2 25.9 23 • . f u,•.c 41 42-..o 55 28 1. 12_..1 

241 95 P2 2S.1 22.~ :19 .. ~ 60 37.,5 48 2.5 3 u.6 
354 81 P2 -25-e 22.:3 18.,.i 63 sa.3 52 28 s i0-.9 

588 99 P2 24:.1: 22"'1 1S.:S 68 3:9 .. 6 48 29 3 11.4 

183 14t 2nd 2s., 22.4 is.~ 40 36.-1 $0 23- 1 u .• s 
381. 140 2rid ZT!.t 21.'4 19.~ 34 41.9 ,54 26 1 .12 •. 0 

108 159 P2 24.~ 22 ,: • 1s .• e es 35•5 52 26 5 11 .. 1 

80 i47 2nd ·ze.: 22.~ · 19.:3 317 31• 5 15 24 1 u.s 
,. 

271 187 12 26.( 21. i~ . ' 19 .. ~ . 49 3&.5 48 '26 3 11·5 • 



GROUP NO .. 9. -----
Lamb 

B.!f Wgt Cannon 
Caroase Cannon Bone 

No,. Age Grade F G T fatal non~ A B C L·e~ 

155 · 99 . P2 85,.0 22.6 18.7 55 38,.4 52 2~ 2 12.0 

54 127 2nd 25.e 22.3 19_.4 27 t . 
11 .... a 38 40.0 53 

349 112 D2 24.5 22.6 19 .. 0 71 41.1 51 29 4 12.,,2 

356 U.8 1>2 24.9 21.s 18.9 51 38-1 53 2'1 3 11~8 

100 132 2nd 25.5 21.,3 19.,5 42 36.5 51 24 2 11.s 

103 132 P2 25.,9 21.8 19 ... 6 49 35.2 48 23 2 11.,6 

112 87 i,2 24_..8 21. 8 18,.9 61 S9.·7 55 36 3 11.7 

307 136 P2 24.1 21."I 18.3 26 s;.o 56. !!6 5 u.o 
245 1.52 12 23.-3 211/l 18.3 59 3l..9 51 23 a 1.1Q3 

205 .135 12 25.2 22 •. 2 19.2 65 35 • .2 53 30 5 12 .• 1 

415 120 12 24.9 21.4 18.5 61 32.s 51 26 4 u.2 
18'1 141 2nd. 25.3 22 .• 6 18.6 42 38-1 54 25 1 12.0 

286 131 P2 24.,8 22.2 18 .. 2 41 s5.2 ·52 26 .2 11.3 

412 170 2nd 26.1 20.s 18.9 38 35.3 49 23 2 11.4 

414 181 2nd 26.0 22 .• 1 19.-0 48 34•3 45 22 3 1.1.s 

405 185 D2 24.1 22.3 19.0 72 3-1..2 45 2-7 5 11.3 

345 89 ?2 24.0 22.0 · 18.5 68 35_.6 5'1 30 2 10.9 
i 



GROU.? .:no. -10-. 

-· B . Wgt . · .• ; ~ -
L&nph oarcM$ Oa1mon .~- ·-.-. 

1'' G 'l 1.rotal. .Bo,n.$ Ii.. I 0 . Cannon 
.. 

84.0 21.5 19.4 YO 37.,5 .. 5$ 30 . 5 12.0 
gs.z 21.9 1S.6 6'7 40.0 'fJ1 30 4 11:.6 

SA7 -• · 21-2 1-S.S 58 3g~~ ,:51 30 2 10.9 

24.-3 22.,- 18.V 67 32.s c1 28 s u.2 ~-.: 

26_.0 e1.v 19.0 59 3-5~~ 55 28 4 11 ... 7 

24 ·9 .. 22.0 19,.1 65 34.~ ,-- .53 29. s 11.9 

25:.2 21 .. 9 19.6 61 55..5·_ -61 25 4 11,.7 

26,1 21.2 19.5 62 34,.4 

I 
55 

1 

-52 3 u .• , 
~s.z 22 4 19.-5 ·5? .M.5 52 26 3 11.9 • 

3 3 26:,.,5 19.:6 19.4 32 53.5 40 20 V 11.9 

;. 



.APPENDIX lll (Q:>HT1D.) 1 • 

Ga->UP NO. I 

m> WR WF wm TH WH R L H p D X y J LEGS LOIB 
FA'l 

34 21.8 18.5 16. 7 25.3 9.0 17.4 55.0 57.0 28 34.0 7 17 3 14 22 19 
99 22,.5 18.3 16.0 24.3 9.7 17.8 55.0 54.5 27.5 34.5 4 19 2. 12 15 19 
15:J 20,.7 18.1 15.3 25.7 8.4 18.2 55.0 52.0 28.0 35.5 l 13 2 5 12 12 
400 · 22.1 18.1 16.7 25.9 9.1 17.9 57.0 53.5 27.0 34.7 4 14 2 10 14 · '20 ··· 
70 22..7 16.3 · 14.8 25.5 1.1 17.6 52.5 52.5 25.5 35.5 l 12 1 3 12 12 
?.87 2~0 17.5 .16,5 26.3 8.4 17.8 54.0 53.5 29.0 34.3 4 13 4 11 13 19 
364 22.1 16. 7 15.5 25.3 8.6 18.9 56.0 54.0 29.0 36.6 2 10 3 8 7 5 
288 23.1 17.5 16.2 26.7 8.3 17.8 54.5 52.0 27.0 35.0 2 12 3 11 18 17 

76 22.7 17.6 16.4 25.3 8.4 17.4 56.0 54.5 27.0 33.7 4 20 3 10 17 20 
342 22.5 17 •. 0 14.5 25.4 7.8 17.6 56.o 53.0 26.5 34.7 1 15 l 6 13 17 
344 22..2 17.7 14.8 26.4 8.3 17 .. 8 56.5 56.0 28.5 33.6 3 17 3 9 16 · 19 
365 22.2 1i.o 14.7 25.5 8.8 18.3 5.6.5 57.5 27.5 35.5 3 12 5 10 12 · 19 
221 23~3 l .7 14.l 24-9 8.7 18.5 · 54.5 55.0 28.0 35.6 4 17 2 8 11 19 
226 23.2 17.7 16.6 25.5 8.2 17.3 56.0 54.5 28.5 34.8 5 16 l 10 18 19 
225 21~2 16.7 15.2 26.0 · 8.3 17.6 59.5 56. 5 30.0 35.2 1 12 3 5 13 5 

NO EYE mtroID WGT. liO BO .M}JIIQF ~ LOIi 
Ml:lac. WEIGHT HEAD '.BOBN REAR. EWE a!QlLI) (XS. l3ACK LF.0S l30BE LOIN a>B. 

34 12 1.7 2.9 l l 5 yr. V 5 T V I V 14 
99 8 2.9 3.2 2 l 5 Jr· V 5 V I u X 5 
153 7 5.6 3.1 3 2 5 -,r. • 4 . • I . 4 
400 5 2.0 2.8 l l 2th. y 4 . • l • 4 
70 6 2.9 3;1i.i l 1 2 .th. • 4 I I I l 3 
287 5 3.5 2~9 2 2 5 ,r. V 4 V I • I 3 
304 3 5.6 3.1 2 2 5 -,r. • 4 I • l • 3 
288 6 3.7 3.0 2 2 5 -rr. • 5 • • • u 4 
76 7 1.9 2.8 2 2 5 -rr. T 4 • V • I 5 
342 5 3.1 3.4 2 2 5 y-r. I 4 I • u I 4 
344 5 2.0 3.3 l 1 5 7?'. I 4 I • • T 4 
365 6 5.4 3.1 2 2 5 yr. . 3 . • u . 3 
221 7 2.,6 3.0 1 1 5 Jr• . 4 . . . . 4 
226 9 3.9 3.0 2 2 2 th. I 4 V • u I 4 
225 5 3.3 3.0 2 2 2 th. • 3 u • u u 3 



BO w X L R p D l y J Ll!XJS LOIi 
J'AT 

.229 22 .. 7 11.1 15.4 25.7 8.9 18.4 · 59~0 51.0 29.5 3'.3 2 11, 2 5 11 5 
250 21~3 11.5 14.7 26.1 9,.2 18.7 58.5 56.Q 27.0 36.0 2 17 1 ' : 7 ~ 
)83 23;0 19.4 16.9 !:: 9.9 17.1 5~5 54.5 --~.; .33.2 4 17 5 13 1-7 j} . 15 
386 2i.l 18.2 15.4 8.6 18~5 5f5 55~5 .. • o 36.4 2 16 3 8 9 . 17 
'411 ~j~o 18.6 1i.o 25~1 9 • .3 17.5 5 ~5 57~·0 28.0 33.B 3 17 6 16 22 17 
235 22,.9 18.6 1.5 26~2 10.2 17.8 58~0 57;0 ~~-5 34.5 2 17 3 5 17 17 
377 22.5 16.9 14.8 25;4 9 .. 0 17~5 56.5 . 53;0 28.~0 34.1 3 12 3 l 16 17 
21.3 24~2 11.4 15 .. 5 ~;5 7.9 18~:, 56;5 55~5 28.5 36.0 2 1, 3 lO 12 
220 2~3 17.6 16.1 25;5 8.9 17.8 59;5 56~5 29.5 . 34.2 1 15 3 8 13 17 
130 246 17.0 14.6 26~7 9.2 18;0 56~5 55;0 29~5 34.3 2 14 l 6 11 ''. i7 
135 21.8 .17.9 15.5 26.7 8.5 17.9 56;5 55~0 26~5 35.1 1 15 1 5 13 l.2 
428 ?2.9 17.1 15.5 25~9 8.6 N·' 56.-0 55;0 21~0 34.2 2 17 3 11 15 19 
l~l ~40 17~0 14.4 24~3 ,.8 . .5 55~0 5-6~5 29.Q 34.8 l 13. l g .10 ,: . 5 
234 . ~~-9 11.5 15.3 26;1 .o 17.6 53;0 54;0 29,.0 35.J 2 13 3 . 16 .. ' ' ;. . , .. , 17 
337 2i.7 1 .l 15.1 25~7 8~9 17.2 56;5 53~5 31~5 34.3 2 10 2 10 ·. · -.'ta · •· 19 
,323 21..3 · 16.7 15.0 26.1 8.7 1.s.1 56.0 55.5 31.5 36.1 l 14 3 8 ;. 6 ·. "i7 
369 22.l 18.2 1$3 25.l 8..o 17.5 57.5 53.5 21].0 33.9 2 15 3 8 17 ,', :· 19 
299 22.8 17.8 16.3 27_· 2 9,.4 17.7 58.5 58.0 31.0 35.2 4 17 3 7 19 f 1,1 • 
298 22.6 .17.2 15~5 26.1 7.3 17.5 . 58.o 51.o 30.5 35.2 · 3 12 1 4 17 : .-17 
422 23.3 18.7 16.5 25.6 ~.8 17.:5 59.0 5 .o 29 •. o 35.2 2 1) 2 8 i2 ' 19 . -z,a . 23.6 17.1 15.3 26.4 9.4 17.-8 57.-0 55.5 28.0 34.0 3 l) 2 9 .13 ' }_ •• 1.6 

llO :£!:m mR0ID IDCNJ ?«) llO )~BOF 7Q. LOI:I 
wso. \'gt. WT. l30ml . BUB. •. ~ - SfOO[J). 0:>ll. 13.&,<X Li»S :eon LOIB 'X>li. 

229 6 4;1 3.3 2 2 5 ,r • . • 4 • • • . .. 4 
250 7 2.8 3.5 l 1 2th. • 3 • • • • 3 · 
.383 ·9 2.9 2.9 l l 5 1?". X 5 X V 1 ' 5 
386 10 8.6 3.1 2 l 5 1r. l 4 V · • l ' 5 
4ll 9 3~7 3.1. l 1 5 ,r. X ; I I I X 5 
235 10 2.1 3.5 2 2 5 :,r. I 4 I I I l 4 
317 6 3.9 3.2 2 l 5 7r. .. 3 u • • u 2 
213 7 5~0 3.2 2 2 5 Jr. l 3 1 • • 1 3 
220 4 3.7 3.1 2 l 5 :,r. 1 4 I • • • 4 
130 4 9.2 3.3 2 l 5 )Tr. • 3 • • 1 J 4 
135 4 5.1 3.3 2 2 5 yr. I 4 • • u • 3 
428 7 1.8 3.3 2 1 5 ,,r. I 4 1 I • I 4 
191 2 1.8 2.9 2 2 5 yr.- • 4 • I • • 3 
234 9 2.8 3.4 2 2 5 -,r. T 4 ' I • I 3 
337 7 1.2 3.2 2 2 5 1r. l 4 I I I I 4 

f~ 5 - 3.1 1 1 5 :,r. • 3 • u • • .2 
8 5.6 3.J 2 J. 5 ;yr. ' 4 I V • I 4 

299 8 3.9 3.1 2 2 5 ,r. I · 4 I I • • 4 
298 g 1.9 3.1 · 2 2 5 yr. u 3 u • • • 3 
422 · 7.3 3.2 1 l 5 yr. I 4 I I • • 4 
278 9 ,.,· .. ..:... 3.1 2 2 5 yr. • 4 • I • • 4 



• fl'B:>UP _ JrO. 3. 
3. 

JJO. WR v, \tl'll m \ffl R L B p I) X y J LEGS LOlJf 

·- ~~ 

~·~ 
. 21..8 16.9 16.3 25.7 9.3 17.2 55 54.0 28.0 3J.5 6 15 4 l 14 19 
2J..t 17.4 16.2 25.7 9.0 18.4 60.0 56.5 31.0 . 34.0 3 15 4 6 14 12 

329 21..2 11.1 15.8 26.i 10 .. 3 17.6 57.0 55.0 28· .. 5 34.0 5 17 3 10 13 20 
433 ·24.4 18 .• 18,.-2 26.2 8.5 17.6 60.5 60.0 30.-5 34. 7 10 18 6 12 17 17 
236 2.3.2 18.0 16.4 24.5 8.9 17.2 52.0 54.5 27.·o 33.4 4. 15 2 -~i 17 17 

· 249 21.5 17~5 16.3 26.0 ~,-i 17.;9 54.0 55.0 30.0 35.5 2 13 3 10 12 
• 186 21.4 18.5 16.0 24.5 ,~ . 17.-1 57.0 53.5 26.·5 34.0 1 ].6 4 10 18 1§°'"''' 
:. 318 ~I 16.5 15.6 25.1 8.3 18.5 57.0 55.0 28.0 36.1 2 9 5 5 ft 12 
/ 3~ 19.1 17.6 24.4 9-.2 17.0 54.0 52.5 27~5 33.4 6 13 2 5 2() 12 
.r :.., 

·t 

i ., IO 
' . EDI mm:>ID READ BO 110 JJGXOJ' ~ . LOlli 

HtTSC. ~-- wor. llOU ml.AR. E\i.i SHOUL:Q Q;)N. BACK LlUS ~ LC>IJi <X>•. .i•. ,· 

i~ 7 2. 7 3.0 3 2 5 yr. I 3 • I • l 4 
1 2. 3 2.7 3 l 5 yr. l 3 I • • • 4 

329 4 3.6 2.s· l l 5 yr. X 4 • I I. • 4 
433 5 2.9 3:1 . I I 5 -,r. T 4 . .. • • 4 
236 5 2.3_ 3.1 2 2 5 -,r. l 5 I l 1 I 4 
249 ... 8 . . 3.1 ,; .. , 3.1 ' " 5 yr. 1 4 I • I 1 4 

. 186 10 4.9 3.0 l l 2 th. I 5 l I • I 5 
~--318 5 3,9 3.3 2 l 5 1r·. • 3 • I I • 2 

. J06 8 3.1 J. l. l l 2 th. ' 5 I I • I 5 
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GR>UP 10. 4, 

_· Jlo. _: .w:a . WJ' WTH TH w .R X L ll p D X y J LIDS LODi 
7Jl:t 

-; 

i 10 22.1 17.4 15.3 24.8 8.9 17.2 56.1 56.7 29.5 33.1 3 16 2 6 15 12 
l.23 •24c4 · 184!5 16.4 25.0 8.4 17.6 56.0 54.5 28.5 34.2 5 15 a 9 18 20 
~203 '23'!3 18~5 16~7 25.9 10.2 17.2 57.0 58.0 29.5 34.0 1 15 3 8 18 15 
~58 20.,8 17.5 15.2 26.3 9.1 17.8 56~5 58.5 29.5 34.7 2 16 3 · 7 12 17 ::,423 21.2 1,8.0 . 14. 7 27.0 9.0 17.2 59.0 58.5 30.0 35.3 3 14 3 8 16 15 
i·322 22.9 17.2 16.3 24.8 8.5 _ 17.7 56.0 56.5 29.0 34.5 2 12 2 6 13 17 ,\· 
'169 21.7 17.6 15.5 26.2 8.0 17.2 55.0 54.5 29.0 34.5 2 12 2 5 13 12 J, 26.6 57.0 t384 21.3 17.5 15. 2 8.7 18 .. 3 57.5 30.0 37.2 2 18 3 13 7 17 
£i39 21.7 16.8 15.2 _ 24.9 8.5 17.1 55.5 56.5 28.5 35.0 2 15 3 5 10 17 
''"(426 22.0 16.9 15. 7 25.1 8.5 ' ,17.1 57.0 56.0 30.5 34.0 4 14 5 8 14 20 V 

f425 . 22.5 16, 7 15.0 25.8 8.4 17.9 58.o 58.0 23.0 35.5 l 10 3 5 10 5 
~25 21.l 11.1 16.1 24.5 9.0 11.1 60.0 58.0 30.5 34.7 2 14 2 6 12 12 
I o 23.2 17.9 15.0 25.9 9.3 18.3 56.5 56.5 28.5 34.3 3 13 2 5 12 17 
t4i5 _22 .. 2 17.2 14.7 25.3 9.3 18.2 54.5 56.0 a•5 35.8 3 12 l 3 8 12 

~4 '~3.7 18.5 15.9 25.7 8.5 . 18. 7 55.0 57 .. 0 .5 35.9 2 13 4 5 11 12 
~;. 38 g2.1 17.4 15.3 25.9 9.4 17.6 58.5 55.5 .5 35.3 3 15 3 8 15 19 
I -·:..;:, 

~ 
~ ! 

WGT. .JIO,. BO. JGEOF lQ, LOlli :i.,JIO. Er-;Jil 'lRllUD 
::1-

MUSO. WGT. HE.AD BOBN REAR. -EVE smnn. Q>ll. l3AOX LEGS :BONE LOIN OOli. t\ t• 
;~ 

- 10 :~ 1.5 3.0 1 l 2 th 1 4 l l l . J 4 
123 1 3.2 3.1 l l 2th I 4 • I • y 4 
203 7 3.8 3.3 1 l 5 yr. ' 5 V I .. ' 5 
,258 4 2.9 3.1 l l 5 yr. • 4 • • • • 4 
423 6 3.5 3.1 l 1 5 7r. 4 I 4 •• . • • 
.:322 5 3.6 3.1 2 2 5 11°• .. 4 • • • • 4 
169 9 3.5 3.l 2 2 5 11°• l 4 I • • l 4 
384 '· 7 3 .. 2 ~ .. 2 l 1 5 p-. 4 4 •:· . • . • • • 
139 6 2.1 3.0 2 2 2th l 4 I • • • 4 
'426 6 2.s 3.1 2 2 5 1r. t1 3 • l • • 3 
~ - 12 3.2 3.1 2 2 5 :,r. u 3 u u • l1 3 
125 8 2.1 2.9 2 2 5 Jr. l 4 • • • • 3 
,420 4 3.6 3.0 l 1 2 th ' 4 1 1 • I 4 
15 6 2.0 3.3 l l 2th • 3 • • • :u 3 

-;424 6 2.6 3.1 l l 2th I 5 l I • t 4 
)138 9 3.1 · J.2 2 2 2th I 4 1 • • • 4 

• w~• . 
i: . 
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;• ~.-· -3 20.5 . 1i.5 15.7 25.5 9.0 57.5 56.5 28.0 35.3 4 11 2 9 13 .· 12 
.. \-.12 22.4 l,.4 16.0 26.5 8.5 l.8. O 54.5 56.5 27.3 36.3 5 l.8 3 12 7 : i8 

:-_. 24 22~ 7 17.0 15.5 25.4 8.6 18.1 58.0 60.0 J0.5 35.6 2 is 3 6 12 17 
25 21~4 16.9 1~2 26.5 8~9 18.0 59.0 58.o 29.5 35.§ 2 l4 l 6 10 :· 12 

· 30 -{ . 21'.8 18~0 15.7 25.8 8.3 18.1 57.5 56.5 28.5 35. 2 18 ' 2 9 11 .. 12 ;_. 

61 t· 2L8 16~ 4 15,.l 25.8 8.5 18.9 57.5 58.0 28.5 3~ 6 2 8 l 4 1 "a 5 

; I~l{ 
22~7 18~1 l5,.6 25.7 8.1 18.6 59.0 58.0 2CJ·.5 3 :a 5 14 2 6 11 .: 12 
21~6 18.1 15,4 26.1 10.3 17.6 ~-5 58.0 29.0 34.2 4 15 2 9 13 '"i 2~5 18.2 16.3 25.6 10.0 17.9 5 .o 54.5 27.5 35.8 4 14 4 12 11 .1 

· ,. 22J?' 22,0 18~3 15~7 24.9 1~9 18.3 57.0 54,.5 28.0 35.0 1 12 2 7 12 . ·.5 
. ;, 338 "f 21,3 . 1a.2 15,7 25.7 10.8 18.3 60.5 58.5 28.5 36.7 3 17 3 10 9 1.5 ! ; t 

·· ·c 40J ,, 2l.t8 17.6 15,2 25.1 8.3 18.2 58.0 60.0 3o.o 35.3 4 13 2 5 .10 17 • ' . 41 ,, 429 ( 21,.5· 17"0 · 14~8 26.9 8.4 18.3 56.5 57.0 2-7.5 36.4 3 14 3 8 10 17 
/ · 251 /;. 22~6 _ 16,5 15~1 26.3 8.6 18.0 55.5 57.0 29.0 35.6 2 ;J.O 2 8 10 · 17 
· 291 ·t 21;3 17,8 14.6 25,3 7.5 16~6 53,.5 53.5 28.5 35.i 1 13 3 1 15 : 17 
:·· .1721 21~4 1i,4 · 15,3 26 ,0 9.3 17~3 55.0 55~0 29.5, 24. J 4 13 3 9 15 · 20 ' · t • •· · 199 't 21,s 1 ,3 15.1 26.5 8.2 18.5 54.0 55.5 29.5 36. 2 10 .· 1 4 1 -l.2 · .. :· us f;. 21;.6 17.1 15.1 26.1 8.8 17.6 53.5 5i-5 29.0 36.0 3 12 • 1 5 9. 17 ,; 292 i~ ; .. · ~ 21!3 . 17,6 16~ 0 26~1 9;1 18 O 58.0 5 ~,· 27.5 35.4 3 15 ' 2 8 lJ ·17 ·· ,1so, 20: 8 

. . 
17.0 13,9 25~2 1.1 17.0 59,.0 58~5- 30.5 36.4 4 u ,; 2 6 9 .. ·20 . 

28 ~; 21;9 , 17~3 16~7 25. 7 8.2 17.0 56.5 55.5 31.5 34.4 1 u · 4 14 15 i;'5 
•t 

lOJ f 21 ' 6 · 16.3 14.6 · 25.7 8;'3 18.2 57.0 5l-5 28.o 36.0 2 14 •' l 4 11 19 
394f 22

13 17tl 14~7 25,17 9.4 17.5 54.0 5 ~5 28.0 34.3 4 14 h 4 n 15 20 
-63 t 2~7 17,1 16.0 26. 7 8,6 18.4 56.5 55.5 28.5 35.5 3 10 ' 3 8 9 19 

~ :_"?· 
:;.; 

·_; f ., 

10l D'E ,. !JiYmil) UAD 10 JIO. .M}E '(t J'Q, LOillt :,;:.. 

f xusc~, 'VGT. WGT. :BOHS BEAR. --. .. SWCIL?IJ Olli. ~ACl~S :eon ltO-lli J'JtJ! ii°'. · " 
. "•':: --. . 

J 
.,. .• 

9 _,· ·2.5 2.9 2 2 5 :,r. · I 4 . 4 ;·. • • • ·' 
-.-: 

7 4.3 3.0 2 l 5 -,r. 4 l 4 12 • • • • 
24 7 3.3 J.1 2 2 5 -,r. . 3 • I • • 4 
25 · \ 1 4.1 3.3 2 2 5 :,r. u 3 u u • 11 3 
30 7 2.9 J.2 2 2 5 yr. • 3 ! .. • • • 4 
61 )· 4 4.0 3.3 2 2 5 yr. u 3 · (; C u u ) 
62 9 2.4 3.2 2 2 5 yr. • 3 • . • • 3 
1.73 ,; 8 3.9 3.1 3 l 5 -,r. . 4 .. . • V 5 
216 ;. 6 3.8 2.8 1 l 5 Jr. 0T 4 • • • V 4 
223 _ 9 3.1 3.1 1 l 2th • 4 • . • •• 4 
338 7 2.8 3.1 1 2 5 yr. . 4 u • u • 4 
40) 1 2.5 J.4 1 1 2 th • 4 • • l l 4 
429 _; 5 2.9 3.1 1 1 2 th V 3 • u u • 3 
251 ·~ g 2.6 3.3 2 2 5 )T • 4 • I • tJ 3 
291 ~; 2.9 J.1 l 1 2th I 4 I I • I 4 
172;. 1 3.9 3.0 3 l 5 yr. • 4 • • • • 4 
199 i 5 2.l 3.2 2 2 2 th. u 3 u • • tJ 2 
ll8 ':. 5 2. 3.6 3 2 5 yr. u 3 u . • u 3 
292 .. l 1.9 2.9 l 1 2 th I 4 • . . V 5 
180, 3.3 3.4 2 1 5 yr u 3 • • • u 3 
28 1 3.4 3.0 2 2 5 yr I 4 I V l l 3 
lOJ / 10 3.4 3.2 2 2 5 y,: • 4 • . • u 3 
394 s 1 7.8 2.8 2 2 5 yr. I 4 I I u I 5 
63 :;- 5 3.4 3.1 2 2 5 1r • 4 • • • • 4 
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18.1 
17.8 
18.0 
18.0 
18.5 
18.3 
18.3 
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17.9 
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}.O 
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l 
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l 
2 
l 
1 
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2 
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l 
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l 
2 
2 
1 
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·5 1r. 
5 .,r. 
2th 
51r. 
2th 
2th. 
2th • . · 
2 tli. 
5 7r. 
2th. 
5 Jr. 
5 Jr. 
5 Jr. 
2 th 
2th 
5 71'. 
5 7r. 
2th 
2th 

I · 
• 

' ' l ' 
'tJ . 
l ' 
0 

• . .., •, 

,;. 

l 
• u 
• 
I 
u 
I 
u 
• 

L 

3 
3 
4 
4 
4 
3 
; 
3 

R 

I 
• 
l 
l 

3 - • 
4 I 
4 l 
4 
3 
3 
4 
4 
4 
3 
4 

• 
• 
l 
• 
11 
I 
:u 
• 

p l) X y 

,4.9 ; 16 2 
;5.\ 1 11 2 
35.0 3 15 2. 
36.0 2 16 3 
.35-.5 2 17 2 
)6.2 l 13 2 
34.6 3 11 3 

. 37.2 l 12 l 
35.2 2 14 5 
36.e 1 12 4 
35.7 3 17 2 
35.7 2 15 l 
38.5 1 B 1 
)5.6 ). 14 l 
35.5 2 15 2 
36.6 J 13 3 
34.1 :J 11 3 
,36;0 1 11 l 
'36.2 4 15 5 

i.OIJI 

LEfJS :BOD LQU ··• 

• 
I 

• • 
C • 
I 1 

l -i 
1 J 
V V 
• 
• 
• 
l 
C 
lf 

• 
C 
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• u 

·.:~ .. 
1 
l 
1 
• 
• 

' u 
• 
• u 

l 
u 
T 
'f 
V 
lJ 
T 
• 
• 
• 
• . 
.Q 
. 
I 
u 
1 
u 
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; 
3 
4 
4 
4 
3 
5 
2 
3 
4 
4 
3 
3 
3 
3 
4 
4 
3 
4 

J LJiXlS M>II , .. 
3 
3 
1 
8 
4 
J 
7 
3 
5 
5 
6 
7 
2 
4 
g 
1 
§ 

15 l.2 
10 5. 
U 12 
1.4 12 
15 12 
11 5 
11 17 
Q 1 

14 l2 
l.6 5 
17 19 
15 12 
1 5 

10 5 
16 12 
7 12 

17 17 
ll lT 
16 11 
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1'8.8 
17 .. 9 
18.0 
17.8 
18.0 
18.4 
18,3 
17. o 
19.6 
18.8 
18~). 
16.1 
17.8 

. 16.4 
17.5 
17.7 

: 17.6 
18.5 
18.9 
18.2 

K 

58.0 
55.5 
56,:0 
55.3 
57.0 
58.0 
55.0 
56~0 
58.5 
59.0 
57.5 
53.0 
57.0 
54.0 
57,.0 . 
59.5 
56.o 
55.5 
58.5 
58.o 

L H 

29.0 
28.5 
28.5 
26.5 
28.6 
28.o 
27.0 
27.0 
31.5 
28.5 
29.5 
20.0 
28.5 
28.5 
28.0 
27.5 
30.5 
~.o 
28 .. 0 
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·195 ; 
214 ~-
218 _J 
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333 i 
194} 
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29'; ~~ 
340 ~· 
238 ~ 

~ •. :. 

·., 4 
10 · 
4 
10 
9 s . 
5 
8 
1 
9 
8 

l 
7 
4 
3 
8 
7 
1 
5 

J.0 
3.1 
3.8 
2.6 
2.8 
6. 7 
4.2 
3.2 
J.9 
3.l 
5.7 
6.2 
2.9, 
8.0 
5.6 
J •. 9 
11.8 

2 · 
1 
1 
l 
2 
2 
2 
2 

2 
2 . 

~ 
l 
2 
2 
2 
3 
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2 
2 

2 

2 
l 
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l 
2 
2 
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1 
2 
2 
2 
l 
2 
2 
l 
2 
2 
2 
2 
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5 ir. 
5 7r. 
2th 
5 jr. 
5 ~r. 
5 1r. 
; 1r. 
5 1r. 
5 1%'. 
5 l'l°• 
5 zr. 
2th 
5 rr. 

· 5 yr. 
5 ·yr. 
5 yr. 
5 1r. 
2th 
5 ,r. 
5 yr. 

• .. 4 
• ' 4 
• 4 
I · 3 
I 4 
• 4 
ts 3 
V 4 
u 3 
u 3 
• 3 
I 5 
• 4 
T 4 
• 3 
• 2 
u 4 
I 4 
• 4 
• 4 

• 
• 
l 
l 
I 

• 
C 
1 
u 
• . 
l 

• 
I 
u 
• u 
I 

p 1) 

36.9 2 
34 .. 1 3 
34.5 3 
35.3 4 
34.5 3 
35.5 1 
34.6 2 
33.8 3 
36. 7 2 
35.8 2 
34.7 2 
32.9 9 
35.7 l 
33.5 2 
35.2 l 
35.0 1 
34.6 2 
34.6 l 
35~.9 4 
35i3 4 

X 

14 
15 
14 
1) 
14 
15 
15 
15 
9 
12 
u 
19 
10 
12 
11 
14 
13 
12 

··• 14 ··· 17 
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2 
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5 ; 
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6 
4 
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3 
7 
5 
1 
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14 
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15 
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11 
13 
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13 
18 
7 
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13 
14 
9 

14 
ll 
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14 
13 
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17 
12 
1; 
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19 
i~ 
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11 
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5 
5 

12 
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·1 2.-7 
8 3.1 
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9 7.9 
1 5,o 
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5 2.2 
8 34.2 
9 5.3 
3 2.7 
6 3.2 
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4 2.1 
6 . 3.7 
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3.2 ··1 
3.3 . l 
3.2 l 
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155 22.0 1l.5 16~1 25.7 8.8 17.7 55.8 57.0 zi.o 34.6 3 15 2 8 11 12 .,, 
54 21.3 1i.3 15~5 25~9 9~0 18.9 59.0 12 l 3 9 5 1; 59.5 29.0 37.Q 1 £ 

34g 2:t~J l .6 17,2 26a 8.6 18.3 56~0 10 17 1;9 
..-. 

14 3 i · 56.0 29.5 34.7 4 
·1 35 22.1 17.6 16.0 25.8 8 -7 17.9 57.0 54-0 ~.o 35 Q 3 15 3 9 12 . ·:~~ 17 .. 

102 20.2 16~2 14.5 26~6 7.9 18.6 57"'0 
.. 

2 4 6 12 -~ 55.5 29~0 36.7 2 11 
t lOJ 21.6 16.4 14.7 26~3 8,6 18.3 57.0 55.5 30~0 36.2 2 12 2 9 9 12 ~ ,.' : 

112 21.,2 17.4 16~1 25~1 9.0 17.9 59~0 14 3 9 13 17 i 58.5 29.5 34.8 4 3<1.l 22,0 16.5 14;1 25~9 9.0 16.2 57.5 56.0 27.; 34.2 3 15 2 7 15 tT 
"" 245 , 21.6 17~1 16~6 26.1 9.1 17.J 55~5 54.0 3l.O 33-{ 1 12 2 10 ·18 17 t 2Qj 22.1 18.) 15;9 26.1 9.0 18.2 5a;; 55.5 27.5 35. 4 13 4 7 i3 17 :~ 

21~6 ¾ 415 16~9 15~5 24.6 8~8 17.1 57.5 56.5 28.0 34.7 2 17 3 7 u 19 t 187 21.5 16,6 14.0 25~5 8.6· 17.7 59.5 58.5 28.5 35~1 l 13 l 2 14 5 
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LE!r-JGTII OF TIBIA. ---~-------
In seeking so1'!)(3 explanation of' .the i:f. .. regularity exhiT:dted in the T' (1:entitl 

o:r tib :ta ana. tars:us) measurement" the ~o.llO\Ving meas1.~emonts were· mad,e Oll some . · .. 

a.isseoted tibia hones from lamb _carcases: 

A - The maximum length"· of the ·bone" 
. . · .. . 

B - From the most prominent . (highest) point of the tubercle on the prox,innl. end: xYf<. 
tJ1e tfb1a to the enc1 point of _A. 

T - length of ttbia nnd tarsus from the tubercle ·on the prox~mal e-nd of'::·tifie tibia tc 

the rmterto1 ... Gclge of the rlistal end of.' the tarsal - as measured on the cb.1.,.·co·ne pr:f0.J 

to ;liGfJG-ction •. . . . 

The · 1..,elat:tonsh:tns ·r ~ . ~ 

B B A 
A, T ·and T have been . calculated ana. are rn~{meirtea. wttn,/? 

/ .. ..J 

the c1~udo do. ta b0 lo\1. 

Lomb no .. 

1 

2 

4 

9 

10 

A. 

16,. 9 

19.2 

18.).~ 

17.6 

1·7 .- 1, 
- • ·4 

17.0 

....y {m~corn r~UALITY - UP. TO 36 LBS.} 

B .• 

1}5.,3 

1.1~1 

16,.tt 

15.9 

l~i.4 · 

15 •. 2 

T 

18~6 

20.,8 

19 •. 7 

19.6 

'19.8 

18 . .,5 

A B 
:t" 

.9086 

.9231 

-931~0 

.8980 

""'7·0 ·8 .o.o-

.9189 

T 

... 82:26 

.8221 

,.8112 

.7773 

.821.6 

B 
A 

.. 9053 

.8906 

.8913 

,.9034 

8·n· · •. 051 

·Q:_!JIDE .• PBil~E .cnossBn:Hµ) ·2 (UP· ~-o .~6 .LBS.) 
,, 2 

"7-· :; 

5 

7 

~ 
0 

0 
.,/ 

5 

6 

7 

9 

10 

-

17.0 

16.5 

16~-2 

17.3 

16ca O 

lG~.6 

16.5 

16.7 

16 .. 2 

15~4 18~8 

14~-7 17.8 

12i~4 17.7 

15,6 18!8 

1Li:-:l 17.5 

14.9 .17 .. 8 

14.7 18.0 

13 ... 6 l.6 .. 8 

14.8 18.0 

lLi;.9 18.2 

111-.3 11.2 

14.7 18.2 

.. 9043 .. $1,91 .9059 

.9270 "'8258 

.. 9153 .8136 

,.9202 -~8298 

'\9143 .8057 

.• 9326 .s.311 

.9111 .8167 

-901.i.8 .809:5 

• 9lb7 .8222 

.,9176 .• 81.87 

.9419 .8314 

.•. 9011 .8077 

.8909· 

8. n.3•9· • · . O ·• . :_ 

.• 9017 

.8813 

n9·7··6· • . Q . · . 

.8963 

8°47 . , ;,I . 

.8970 

, •. 8922 

.• 8821 

,8963 

~· 

·. 

· · j 
~ .J 

· ·~· 



. _, . · .. 
. ·-

The l""elationohips show some consid.erahl'e .variation~ In par'½ic-u1Hr~. the 

rat:to o? A to T shows that thePe ·1s no~ . a cons tan't relationship betwee~ the 

· moaou:remen:t as taken on the carca·se and _the· actual length of' the tibi~ .. . <Tllis . ean 

in ptwt be due to . the ·:inconstancy Qf' the ratio o:f _A to B Which 1ndicates _\OOme 

·. -var:tat:ton in the h:J;gl1est :point o? . the tubcr·cle _ in relation to . the· tot~l i{]ngth of' 

-bone. Though de.rived fl"Orri• Vt4'r"'-J scanty data, thece eoneiderattons ap:pet1-i~ to throw 

some cloubt on the accuracy anrl validity of the T measurement. in indicating ·1ength 

o.t '.tibia.. 
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