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INTRODUCTION. 

Almost a qaarter o f  a century has elapsed since D'Aroy 

Thompson ( 1) publish ed h i s  c lass ioa l work "Growth and J'orm", in 

wh ich he demonstrated that a l l  liYing or5an i sms,except the yer3 

s i mplest owe their form to the phen.omenan o� diffe-rential grow th . ' 

During this period there has been a realisation that the phe nomena 

of different ial growth are fundamental to many branches of biolo­

gical study, and many of the broad em pirical laws invol ved haYe 

been inyestigated. Huxle3 (2), in his book "Problems of 

Relative Growth", brings together the aoca.mn.la ted work of ma.nJ 

scientists and clear ]3 demonstrates the wides pread ocan.rrence of 

differential growth gradients in many G.iverse s pe c i es am shows 

tb.a.t many cases of h•terogeni c growth. are capable of" ql180. titative 

exp.ressio.l1. He has also i n41oa ted the profound bearing w hich 

th eee laws go •• rning growth have upon problema i.11 ot her br ancb.e s 

ot biologJ. 

Coinci den t with the i nYe�ti gation of the di fferen ti a l  

na t11re of growth in the genera 1 b iol ogi ca l field, there has 

been an app l i ca t io n  of the pr inciples inv olYed to problems of 

animal production and i n  parti cula r to the special ised f i e ld 

of meat pro duction. Two factors ha ye been chiefly respo.11sible. 

Firstly, economic deYelopments in the meat trade of recent years 

ha•e caused greater attention to be devoted to the quality as-
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pe ots ot meat pl'Od�otlon. . �h.e old o.tti terla ot et:tlo1e n 

at roduo\1ot�, namely the a mo ur1t • rate and eoonocny o f  

11 •e•wei�ht inoreaEe , nave bee n exter ... ded to embrao• con­

i deration of the nature ot the li•e-weidht 1n orea-e and 

its lll:)de of dia tr1bu.tion th ro�hou. t the tario\1!:1 oarts ot 

tbe body. thete l atter being the � r faotorF infol.ed in 

oaroaae qualitJ. Seoondll•· workers in th1r field bate 

been � u.1ok to r eco gnise the fundamental dependenoe of the 
I 

torm and comparirJn ot the antm�l b'.>dy upo the ditteren• 

tiel aro�th. rela tLH.sh1pa ex1 etent not only be twee n, bu.t 

als:> w1 tb.in. ee.ob. of t..he major tissues or the body • i.e., 

·bone, mu.sole anc.t tat. 

One res-ult of the de\'elopment ot meat 1nveetlaa­

tiona along these lines has oeen th a t the meat rrouu.oer 1 

r 

now pro\'lded with a clear picture ot the ne.t.J. re of the tf{rowth 

ohangee whtob take plaoe in his animals duri ng their dev�op-

ent. Ee hae also been Eho'�n how these changes are reepon• 

t ble for the proportions and compost tL>t1 whio h his nnlmal 

&ttain b� tb.e time tbe1 are olaughtered. Tb\ls 1.n the ehee 

Hammond (a) has made a comprehensive 1nverttgatiJn of the 

rowth and detelopment of m \lt ton qualities. In t h e pig h 

initiated siailar stlld1ee, reoentl.J reported u.pon b3 !-'Olleekan 

{.fd. Both studies have deeoribe<l and emphae1aed tne d1t-

ferential natare ot growth in these Epecies and have snown 

h:>w an appli.J o.tion of the pr1p.o1plea inv :.>lved ca.a be of u .. 

to the animal producer. 

t\lrth er outcome of oaro& qJ.ali ty in\'et ttgatiua 

baaed on the 0rowth approach has been the de,elopment of eta� 

da rde of qwality whiob have E�pplied thG oreeder of pedigree 

stock with ldea�s,measured in precise term�, toward 
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Which he can direct his sele ction and Tb ieh have the added objec­

tive or diver ting his attention from "fancy" point s  t o  t hose of 

real ecoAomic importance. In add.lti on, t hesesta ndards, by 

providing qnio k and re liabl� methods ·J-:t cs tima ting th e rela ti ve 

erit of differen t caroase s,aim a t  e no o�raging the breeder to 

sel ec t  upon a progeny tes t basis ,  watch med e rn gene tio a l research 

indica te s asl e asen tial to furthe r progress in increasing animal 

e fficiency (Lush, 18). !o the anima l breede r , the e l\lcida t ion, 

arising from these s t udies:. of the na t�re of bre ed differenoes ,ia 

of con�idera ble importance. It nae been demons t ra te d  that the 

cha nges in v olved dur ing t he etolution of t he more h. ighlJ improved 

meat animals, are not the result of isolated aodificat ion� to par­

ticular part e  of the body, bu t rather the resul t of an orclerly 

speeding up of the major growth gradien ts. �inc e t he l atter 

are effective throUBh:>t:&.t the whole o f  the body • tb.e resul t has 

been tb.e produc tion of an earlier or later ma t 1.1ring ty,pe of 

animal as t he case may be. - .Ey a t horough. Wlderstandlng of 

this process, it is pos s ible to visualise extended imp rote ment 

alon g similar lines and to predict tb.e t ype of progre ss like 1.J 

to oaol.lr in the fnt!lre. 

Studies have also been carried out to de termi ne 

how tne growth relationships typi ca l o:t' a species are capa ble 

of modific&tion b3 heredi t ary and env1mnmenta l intl\lences. 

!hie is a most illlport ant aspect of growth sttldies for 1 t is 

o bvious tha t, only wi t h  the aid of precise know le dge at how 

the fundament al growth. pr o ce sses inhe re n t  in the a nima l oa n 

be mod.1:t'ied, w ill t he mea t producer be able to t ake suit a ble 

me a su res to e ffe c ti ve ly centro 1 and direc t t hem. .uiffe re n­

ots w i th a pfl1 s1olog1oal basis, s uc h  as those bet ween dairy 
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and be e�,. a.nd tropic and temper ate �oM cattle4 difference• 

c o.D:oerne d  wi ttl the relative r�Ate of reaohi.ns maturity SQ,Cb. 

as those b e  twee n  po_rk ann oacoa type s in s-ttint, and mos t  ot 

tb.e i aportan t  dif�erences b e  tween breeds the mselves may be 

asor1bed to th.e mod.ify1.ns effect of their respe ctive ge.no­

typ•s upon g ro w  ttl dif'fere.otlals within the b o dy . 

o s t  impo rtant among the envi ronmen tal :taot o.rs, w hic h  

are known to be concerned in modifying g row th differen ti als , 

i s  the plane of nutrition. �anti ta ti ve dttte rencea a re of 

ralloh greater importance in this tl e ld tne.n qllalitative di t­

te-renoes in rations, ttlou.gh in s pe cifi c illstances detioienoies 

in vit�l nutritive elements Stlcb. as Yi tamins ,  mi ne rals a.nd pro-

t�ins oa n also exert nower:tul effe c ts (lComeekan., 4}. By tak i .ng 

ed'f&Jltage o f  the e xi stence ot inner e.at growth di :f:teren tt als with­

in th.e body, a consi derable degree ot variation oan be affec ted 

in any direction by quantitative con -t rol of the n1l,trit1onal 

en" 1 r onme n t. 

�ex is also an impor tant grow th taotar. I t  i s  a 'fac-

tor of ooaunon obse rYa t i on tut, in ma111 external onaraotera , · 

mal.es di.Uer marke dll' from fe males, an d oas trates tz:om oCl' res-

pon ding normal anicals. UauallJ, the at !ter en ces mos t  obvioUSlJ 

an i:tas t upon e&etlal 1D.t$_peOtion o f  f arm a..nimals are . ·th ose oon­

cernea. w1 th tb.e developmen t of the 80-oalled •secondary .. sex 

cb.a.racte ris ti o e· . S\lOh a s  the appear anoe. and snap� of oer tain 

pa�ts of the boa, , pa�tioularly of the head and neck ,or tne 
ettect e ot cas trati on on doci lity and ealie o f  handling of the 

animal. Xaportant as these readily obser vable effects are, 

sex has bee.n shown tu be resp<>l1Si b.le for differences Which are 

of even g.r£ater p Noti cal si gnificance to the modern producer 

, _ 
. ,. ,, 
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ot meat animals - namely diff erences in anatomic al com­
pos ition , whic h play a large part in deter mining carcase 

quality •. Whas , when considered as a whole, the work 

of Hammond and Kurray (7) , Woodman et a l. (8), wo odman. 

Evans a nd !urpitl (9), farner Ellis and Howe ( 10) an d 

XcUeekan (6) haa shown conclusively that �ex influences 

the re la tive pro po rt ion o f  bone , muscle and tat in the 

body of the pig to a .. �erial extent. !he work of R!Ul-

aond (3) wit h sheep, Foster and ti lle r ( 11) and trramtich 

and �ha lman. ( 12) with cattle , JU tche 11 and Rami 1 ten ( 13 ) 
with poultry and Jlorria P&l·ater &Lnd Kennedy (14) with rats, ' . 

al). �ho w tha t sex i s  l ikewis e  an importa.r:1t fa .o to r in de­

te rmining bo dy compos i t i on in t hese species . 

that such sex dif fere nc es in boJy compos i t ion d o  

ex ist is understahdable. !he gonads are known to func t ion 

a s  endocrine glands and with the recent rapid expansi on o f  

k�owledge in the field o f  endocrinology. th e man1Xo ld 

control o f  hormones o ve r  import ant metabolic pro cessea 

wi tn.in tbe body has beco me inerea sine. 11 evident. Aa a 

epeoiflc ex ample , c e rtai n o f  the hormoneB p ro d�ued by the 

anterior pitw.�ry are now known. to be of maJor importance 

in cont rolling body growth and metabolism \14}. The tact 

that castration in e1 ther s ex resu.l·te 1A aodi:t'ication to 

the structure o:t' this gland
.

(l5) ea pha e1ses the poasi-

b i  11 ty th.a t tb.e secretions o:t' the gonads may oon trol growth 
. 

indirectly throu.gh influencing the oat put o:t' g ro w th ho rmo ne s  

by o t he r  glands. F\lrther eYidence of the v ery intimate 

rela t1 onAh1p b etween the go.nada and the anterior p i  t\li tary 

i s  afforded by the tact that the ca paci ty or the former to 

dewelop and tuno·tion is de pendent a pon stima.lus by hormone s 
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deri 'ed troa the latter. Altho�gb there i s  at present no evidence 

avail able on the s�bJect ot direct control over body growth by the 

gon ade' seoretions, this import ant possibility m�st not be overlooked. 

111 view ot the foregoing. any investi ga t1o.ndde&18lled to 

el�oidate dif ferences in body oompositioll attributable to sex is 

ot ge11e.r a1 scilntitic interest and impo rt a.Qce to the extent th at 

it adds to our existin g  knowled ge o f  the animal body and its be• 

h.av,our. !he demtnatration and n a ture ot s�ch ditterenoea 

present p roblems not only to 8lldocr 1nolo gists b�t alao to n�tritio.n­

a Us ts • physiologists 1 and geneticists. 

s indic ated •bofe1 sex differences are of practical 

import ance to the meat industry. On the produc tion side, 

the relative econoiQ of live-weight incre ase, in relati on to 

food consumption, influences volume of pro duction . on the 

ma rketing side • in so tar as it is res ponsib:S for vari atione 

in the anatomical and obemical composition of the body. it 

influences the s ale v al�e of the product. The recognition 

of the im portance attached to sex by meat p roducers is reflec-

ted in the common adoption of the prac tioe at oastra ting as. le s 

animals. !his oper at ion ie carried out no t m ere 11 to des-

tl"'y tb.e potential o apaci ty of tbe animals tor breeding, but 

also bec a�se it is belie ved that animal• ED tJ�ea ted are more 

e asily fatten ed and yield car�ases o f  ia p � �ved quality. This 

latter is attr ibuted tD the reductioll in the thickness ot the 

bones and to im provement in tilt flavollr and tenderness of the 

m eat. 
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� lthough, owing to the relatiwely di f fi c�lt nature 
' 

of the operation, t he pra c tice of spaying is not nea r ly so 

prewalent, it is by no means uncommon. !hua Hammond and 

:arshall (16) s tate tb.tlt the epayi.ng of sowa no t  required 

fo r bre e ding is a oom�pn practi ce in some parts of Eniland, 

and tha t this certainl y  tatours fattening because such 

anitaals a re undisturbed by the occurrence of heat p eri ods 

which cause rest less.ness and loa a o f  energy. Similarly 

the spa,ying of cat tle 1e a lro car ried o11t on a cc ount of the 

prac tical ad•antages which a re though t to result. Ill !few 

Zealand, i t  1& commonly emp l oyed in some dis tric ts sudl as 

pa rts of otago. Yeetch (1'7) states that in •ew South 

5b.e pr a atioe of .tpaying is chie fly confined to beet-type 

oowa 110 longer su..i tab le for breeding, a lthou gh of re cent 

years a limited number o f  dairy- type cows ha�e a lso be e A  

sp1yed. He maintains tha t by apaying unprofita ble oowa 

lea 

the quality of the meat is 1mprowed, and tha t by spayi ng 

he itars, they grow faster, fa tten more e a s i ly , and mla more 

qu.ie t ly with other oa tt 1e. 

In view of its fundamental and pract ical impor-

tanoe, se1 ,as a growth. tao tor ,requ.iree :rurtb.llr investiga tio n, 

for existing uata as to the preoiae nature and extent of the 

diffe rences 1n form a nd oompoeitioa ·t•� which sex is respoll­

si ble are 'fe ry incompJe te aJ1<l frequ.en tly oon tradi ctory. Thus 

in investigations with s�ine, but for tbe notable exceptioll of 

the work by .lll�rray ·\ 7) at vnderstepoort • co mpari so ll has been 

restricted to gilts and barx·ows. .l!.o'len aurray 's experiments, 

bowe'ler, ill whloh na t u ra l  and cas trate ani mals ()f the two 

-. 
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s�xes were emploj&d, ean�ot be alassed as sat1s!aetory, 1A 

tbat �he SDimals were kldl•d. at dittereat weight£, and oar-

ease meQs\U'ements, onLy, were taken. and used as indices o� 

relatiYe leanness and ra tness ot tfle Emimals. Since weight 

alo.u� rkerlly ln.tlu.e noes body form aac:. cvmpos1t1o.rl, Xu.rraJt-a 

res\llts do not snow tne pree1•• ef:feet ot eex. Furtflermo�. 

hile th.o o.ssumptio11 oZ & reason&.ole correla tion of this ' 
nat are is ju.s ti :t' iab le i.n the 11gh. � ot recent kuo\tl edge (KoMteltan , 

G}, tne u.s.e of such. measurements m\lst always be re garded aa a 
:po�tcible sollztce of erl'Or- ..vll�il tnes-e- ·are "'"s�a i;.s tb.a only .@!'1-

t0ria ol Qifierencee. Such a study. moreover, allows no 

or1t1oal examination ot the effects ot sex and castration upon 

�kel���l develo��nt. 

Need :for :ftuther investigati on on. the subJect iP also 

OillJ)haalsed by recent �'ork by Jtc:Meekan ( 6). ucJ!eekan, \'0 rkiN 
1 tb. swine, by the l.aborato.cy c.Ussectio.n of ge.'l.etically oom­

i>at'Ubl� animals, .?as t3.0i.t',. to ehow tll.e.t gilts had. less :tat and 

boue all� wll6(;16 t.i.Jb..u. i.'i.i(.;. IJ&-.t:J:.·uwt. iJO.SE!e:.:.J::.iue ::11m1lar growth 

curve .... ··.c. trH1 otr1s r hand, using ttl� same tho d and si m.ilar 

.at&.rit:Ll, ba.h by u.sing ""idely differing gro'%th cnuves, he wa� 

ablu to reverse thie �i Lu.l:t tio-;...1 B[J.d vi·or.,.l<.Hi gi 1ll:i containing more 

tai bu.t less bone a.aO. muscle �hA.n com!l&rable hogs. In the 

same way he was ablE':� Lu flOC&.t!tuate .aorm&l se.x d1ft�rencee. 

The potency o..f the :form ,.).z t�c :erortth our�e ·at- .a mod.ify ing 

fe.otor u.pcn boC..y f'orm sne. ·compczitic.L. ls th1.1� obvious, and 

the apparentl3 contrac'!.tetor.v resu.lt c ob�ai.ued bJ some W> rke ra 

ata.d,ing sex ditferences mas quite CJnce.t"t�'bly be due to dif­

fere nces in tb.e form o:f the growth eur'fe among the an i mala 

they compared. 
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OA this aeeotl!lt the 11 te ra ture dea ling wi tb. 8G 

dif.fereneee, must be subJect to critical examination in the 

light of any differences Which may have ex.1eted in tlle :form 

of the growth curve of tb.e differently sexed animals, as su.oh. 

differences are 11kel3 t.o have affected the va lldi ty o-f the 

eonclllSions drawn. Using data fro m experiment!!: whiab. were 

not specifically de si gned to standardise the form of the 

growth ct.u•ve, 1 t is extreme� d1t't'ico.lt to e luoidu te the 

:fu.ndameatnl basifi of sex diffe renoes. A typieal exBUlpla 

of such c.ata is that of s. Be4gsto.n (29) \'fho fo1l.ltl that 

ner!'e�s were :ratter th.a:. g!ltz &.ad alro that ha:rr�rws l!.!ere 
characterised by a tllghe.L" growth rate. From the above 

tactr i t  1s extremely diffic ult to decioe whether the greater 

deposition .of fat 111 the bar:ro �s as compared wt th tb:e P.ilta 

is a.11e to some fWldame ntal physi ologieal di ��er-ence be tween 

these two kinds of animals. or whether this is due mere l3 

to the ta(}t tb.a t barrows gain in weight more rapldJJ than 

ilts and are theref ore i.n a higher cond,i t ion at slangb.ter 

weight. gain, ! do the barro-ws gain more rap1dl y? 

Is it beoause ot a greater capacity to oonsu.me food, or 1s 
1 t depende nt upon some more fWldamental difference twee11 

the animals which att e o ts the e ttic ie .n ay of food util1sat10n? 

In s WJ1li8 ry, 1 t IDEf be sa! d of s truetura 1 dif fe renee s 

due to sex, tb.at in vie ?J ot thei� fundamenta l and practical 

1m:por tanoe, our p.resent state ot r;.11owledge on the mbJect is 

most uneatisfactor,y. lle p1;esent inYe et1ga tion has there-

tore been designed with the pu.l'pose of aequ.i'!'ing greater 

know le dge of the int' lu.e.m e of sex upon the ene. tomiea 1 eorn­

p4e1tlon and the nistology of the mo.scu.lar tissue cf the 
baeo n pig . Attention has also been foellssed u.pon th.e 1n-

. .... 
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tluenoe o:f sex apon food oonsnmption and atili sation. All 

fou.r eexes have bee11. studi-'d: namely • .na tu.ral mel e s • 

na tu.ral females • castrate males, and o&s tra te :fema lJis. In. 

nlanning the experiment eYery attempt h�s been made to elim­

inate or at leaet st&n�ardise the modifying inflaenoe at 
:ta.otors, e--rtlaz• than Eex, whiob. are kno\tl ta affect body fora 

snd composit1oA. 

-· 
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!'he animals used in t he i nveFtigation tta •e· oeen der1Ted 
trom the ltad Tamworth herd maintained at Kaaaey Agrio�ltural 

Ooll�ge. �he p igs �e re reared in euoceseiv& groupe �f four 

an1malE, eacn grotlp oo.nsistiug of a natural male, a. na t\U"a l 

female, a castrate male, find a castrate feiUlle. Within t he 

ollege nerd, a moderately stro�g progra.mrne of inJreedi ng has 

been re-cently commen ced, accompa ni ed by se lection \lpon a lel�clth 

of oaroru�e basis for •• l:)n#�n and nshor t" tyJB s .  Pigs for t he 

e�periment •ere ohveen :trom litters out ot eowe of the long 

type, and with one exception were hi red by the same lor.g type 

boar. This posf:!ibl.Y r edllOed the amount of va.l'iab111 ty between 

the different litters selected • 

Ju.st what effect the 1nbreedirl8 nas had in tnoreasins 

or reducing t·ne uniformity of the litter mater u.e:ed, aE co::n­

pa red �vi th the uniform! ty which might have been expected i n  

litter m�·tes seJe ated from. e normal non-inbred population, i 

rather a matter for speoulat1Jn. It is well recognised that 

pr olJ.n�ed inbreedin� rerults in a reduot1Jn of heterosie' in a 

population and that the p0tential var.·iabil1ty o f  t.he a:t imale 

!E there b� reduced (J�ush, 18) • Appreciation of t his tact has 

led to the deYelopment of inbred. stra1Jle in some soocies for 

rpecial u�e ln experimental lnveetlLationr. In the case of 



GROUP 
NO. 

2 

3 

4 

5 

INBREEDING CHART 

42.----- DICK +--DORIS 

/ ARTHUR "-....._ 

" 

-�"""' 

----

"---- . / '"'" 

" 1 
33 

\ X
T WILIGHT 

STARBRIGHT 

7 h 
. ""' / SANDY 

" ,/ "'"0 ' 

"'""'"' / 

"---------- / QUEE NIE -DAWN 

PUNGA / 
-RED STAR T 

ARTHUR / � STARBR;GHT 

__........-; DICK ..--DORIS- DABRE AK <----- TWI LIGH � i 25� \ X � SANDY 26A CHIEF STARLIGHT / 
3 2 ./ PUNGA1 
31 . ..________ MAHOE<---QUEENIEt--DAWN <----REDSTAR T 

:�---- DICK\ DO RIS � 
96 CHIEF DAYBREAK 

95.._________ ZEPH�� BREEZE/ 
DICK<----DORIS ENID 

,:.---------- �"'" 
B..___________ Nlf<AU +---- LADY BELL/ 

... 

' 
I 

i 
ARTHUR� / 5 TARBRIGHT 

DICK�DORIS DAYBREAK- T WILIGH T "' 1 � \ X 
""' 

SANDY I 41 
5TARLIGHT / :; ;IEF\ _ � � MAVIS<---MAHOE� QUEENIE- DAWN+-----'-- REDSTART .:J 

-- � 

IG. I .  

v 
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tbe yresent material, however, inbreeding is et.ill 1n the 

1o1t1e.l £tegce, 1.n which it te.ndE to separate the population 

into diFtinct lil'ltH:, and he.P,accord1.ngly,probably resulted 

in an iccreasea rather tba.n redu.oed variability VJ1tbin litter .. .  

T"h1:s contcn tion is su.pported b7 tbe voork of Berse (20) VJ1 tb. 

swine. 111ho f�'und ttiu t on 1.nbreed.ing un�coompani� a. by f>elnc­

tio.n, the varla.nce o� the 11 tters increased in the early 

tra,qes as regards most of the charao ters etudie d. 

A� e.n aid to determining the �obable effeot ot the 

inbreeding p:-actieed •. both the 1.ub.x-eelling co-e:t�1c1enta of" the 

antmals �nd the coetfioient of �elat1onship of each animal to 

eaoh. of the remaiAing animals 1.n the same sro'i), v1ere comptltet • 

th ooeffioien.ts were oalo1.1la ted b3 a;ppli cation of' tb.e t'orau­

l.se de'fised by Wright \19) e . .11d advocated by Lash (18). 
Yig. I shows. ln B-rrow diagram form, thE' nature ot 

the :lub:t'eedi..ug, the nUillbel"s representing the tlnimale u.aed in 

the il:'l.".'estigatio.n. heoo arrow diugrams were used in oom-

pi ling tl1e coef:fioietlt of :tnbreeding and re:te.ti onstlip which. 

re presented 1� �able I. The coefficient of inbrecdi�B 

rfl.nge a :fro lmos t zero to a maximum of 0. 2!>. 

It is tntereEt1ng to note th_at i.n .11<> oase (toes tb.e 

fi�u..re fer the gree or relatlonsb.ip ost�een &nj t litter 

mates wlth.in any one group exceed 58 per eent. b.e d�gree 

Of relatiO.:lBUiP between .11tte..r 1!1B.tea del'i'i&d !rom any pOpll• 

lation in which no inbreedln& hli;3 been p.raatle.ed is .60 per 

cen.t. Now, the ooe:f:ftc lent of re la ti 0nshi:p of tvo ind1v1-

du.als is. a. mea�..Ll'e ::>r the lJ.tobable likP.ness o:f tne ge.not.ypea. 

S1nce L�sh (10) stat that Wlder a1.1 inbreeding system the 

� 
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Group Pig 
o. No. 

I 37 
42 
28 
33 

-/ 

I I  25 
26 
32 
31 

III 88 
91 
96 
95 

IV 4 
1 10 8 

v 41 
40 

39 

../ 

\___ 

--- -�-

�ex 

f r, 
.tP 

� 
� � 
� � ..(? 

.f 
*" $ 
$. t" 
(/? # 

TABLE I 

JJegree of 
.In b re e di ug 

25.00 
14.11 
14.11 
14.11 

14.11 
14.11 
14. 11 
14.11 

15.63 
15.63 
15 .63 
15.63 

0.78 
n. 78 0.78 0.78 

19.55 
19.55 

19.55 

Animals 
Compared 

Z7.42 
3 7.28 
37.33 
42.28 
42 • .32 28.33 
25. 26 
2..;.32 
2.J.31 
26.�2 
Bo.31 
31.32 

88.96 88. l 
88.95 
91.95 
91.96 
95.96 

4.1 
4.8 
4.10 
1.8 
1.10 
£.10 

41.40 
41.39 
40.39 

.uegree of 
tte 1a t i ?nship 

_j:, 

56.0 
56.0 
5 b. u 
37 . f) 
37 • . 

37. 

56. 
45." 
45." 
45.(; 
45. ') 
5o.{,} 

57 .0 
5 7.0 
57.0 
57 .o 
57." 
57.0 

50.0 
50.0 
50.0 
5u.o 
5u.o 
50.0 

58. u 
58.') 
58. 
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i11di viduala are "more alike in t b.eir heredity than they are· 

in appearance, wbe reas under assort ive mati.D8 they .appear 

aore like each other than they real}3 are•, the fact that 

th.e degree of relationship between members of the most i.n­

bred litter (i.e. 58 per cen t.) is onlJ slighllJ' higher than 

the norma l figure .of 50 per cent., is co.naidered as lending 

further sa.pport to tb.e. contention that the animals are , taken 

as a cl ass, more variable in conformation than had ·tb.ey bee.D 

derive d  from a normal non-inbred popa.lation. 

2. SELFOTION OF LS. 

IA order t o  reduoe variabili ty w1 tb.i.n ·� one gro11p, 

the major con.siderat ion in selecting the pi gs s tha t, where-

e ver posECJle, each gro11p shoul d  be completely deriYed fr om the 

aame litter. 

c onati ta. ted. 

�s origi.nallJ selected, all five groa.ps were so 

11nfortUDately, in the eou.rae of the experiment 

it waa found neo.easary to dJs card certai n  indi vidll.&ls, and re-

place them with others. �hroQ8hout the 1n vesti&ation the 

individual pigs have b een iden tified by their earmark number 

and !able II ahows the Awaber at each pig origi.nally selected, 

its sex and tb.e gro up to which i t  belonged, while !able III 

sb.owa the final compos ition of each of the gro11ps. 

In every •••e wh.ere a replace men t was made, care •• 

taken to ens11re that the new animal chose n was closely related 

to the re maining members of th.e group. !his may be seen , 

ei ther by examining Tables II and III in conJunc tion with the 

breeding pedigrees of J'ig. I or directly by referring to the 

,.. ' 
-� I '· 
�� ! 

, I l "1 
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uroup 

I 
!I 
J.II 
IV 
v 

Grollp 

$ 

________ ._ _________ . 

IT 

_______ D. _ _ ... _ - ·- . ... �- - --· -- -�- -·- -- ._ 

5 
2'/ 

ee 

41 

4 

91 
1 

�J.!u.. iii 

Sex 

rex 

2 
z 
9 
10 

sl 

2 
9e 
8 
9 

t..astrnte 
al�s 

-----------... , ��- .............. ............ 

"'8 
2 
I 

10 

�:.? 
31 
95 

8 
;,o 

_______ ......,_______ _ __ --�-�-----



� 

• 

----

'\ 

u 

-14-

relatlonsb.ip coefficients presented in !able I. !h...._ 
G.,t"()Up I, Pig llo. 3 '1, whlcb. ••• aubsti ttlted tor Pig •o. 25a, 

was farrowed upon the same day as the other three meabera 

ot the grotlp a nd the respectiYe dam s are full sisters. 

Also Pigs llos. 42, 28 a.ad 33, were sired bJ the son of the 

sire ot Pig. •o. 3'1 (see Pig 1, Group I). !he degree ot 

relationship between Pig No. 3'1 a nd the remaining members ot 

the set is 3'1 per cent. (!abl• I). In Group II, th.e dam 

ot substitutes Mos. 2 5  and 26 is a ft1ll sister t o  the daa 

ot the remaining t meabere ot the group, (i.e. llos .. 31 

and 32) while al l tom- members were bJ the same sire (See 

Pig. L, Group II). Pig lfo. 31 which replaced pig llo. 2 9  

was a li tter mate t o  1 t. In Group IV; Pig llo. 4, which 

replaced Pig llo. 3, was also a litter mate to the remainder 

o f  the group (See .lig. I, Group IV). !he circumstances 

which necessitated tbeee rep laceme nts will be »resented 

later. 
• .. r-..... -

Selection was 

� -� l 

de when the pigs re appron-

ately three weeks of age, and was, in the initial ohoice, 

naturally c onfin ed to litters oontai.n¢f18 at least two sows 

AJld t?.O boars. .4 turther st1 pula tion was imposed - namely 

that the four piglets chcs en sho1.1ld be reasonably well grown 

for their age a nd all at approximately the same weight. 

Sela otion at the earl.7 age � three weeks greatly redu.ced 

the poasi bill ty ot selecting tor animals ot a uniform type. 

Although the latter wou.ld have been desirable, early selec­

tion was ad Yantageous in that it ensured random selection 

o t 8.Jl1a&ls with in each sex, atter dlle attention had been 

paid to the weight requirement. 
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The o "Cerat1on ay1 
\ 

ana oaotra.t.ion were normally 

ca rried o�t when th e anim al re thr eeke ot aP.e. So to 

be s ,payed were remo'fed from the i r  mother twelve· to twenty:totU' 

hJare before operating in order tha t  the alimentary t raot Ehould 

be rea�onably empty. !his was !ouni to be one ot the ma.1or c on 

1aeratiJns contr1but1� t o  th e �ucoess of ova�eot omJ. In the 

aotunl o·pere.tion lteeil'. the pig was placed upon a table and th 

area where the 1nc.1s1on wac to be made shaved free o:t hair and 

t horo Wth ly olel\O£ed with di t': n!E��c tant. The pi� was then anae t be-

tised �1th chloroform and an incision ab��t one and a halt inches 

lonl'! was made in the iMu.inal re�1on of the abdomen. m out one hal f' 

ot en inch from the medial li • i'he yuri ere locst and rl!'!-

moved b !mole excision. 

Consider able di fficu.lty oasiooally experienced in 

locating the ovarieD, tl\e t the a of thre e ks be1n� small 

roa. kidne.Y•Shaoed boditn;, o:t approxi rna te ]J the oo.me si a tch.• 

head a e:xh1b1t1nf� n 1,�nD of folliollla r deve lop'llell t. 

Tho \?ou.nd was oloeco. as 1n norme. _ lapara to my teohn.lq 

using three layers of tllre:;. '!'he wuund wae seale i th col-

lodion end tho pig rentored � 1te litter mate..,. rale .• 

n 1n1t1Lll stiffness wan atopl ayed by th oimals. but thit <HA• 

appeared in tb.e course of one or �vo day a and opera ted pi gs wore 

occa� 1Jnally obaer v:ed sucklina wi thln 

elusion ot the oDcratlon. 

tew mit:mte 0 he co_n-
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en ner.rormed upon animals of about three weeks of 

age ., the spaying o pe ration was u.sually suocesaful. u�ayou.r-

able weather and other pra cti cal considerations, however, 

s ometi mes rendered it inad vi sab le  to operate at thi s stage. 

Greater ritlk seemed to b e  attached t o  the spay1 

animals, particularly tho £e of about weaning age. 

of older 

!he following table shows the actual age at which 

the animals included in the investigation· were s payed: 

Group N�. �i_g_lfo._ H• in Weeks 

I 42 12 XI 26 4 III -91 4 
IV' 1 3 
y 4.0 ' 

In the abowe table, .l'ig lfo� 42 ,. o't Group I, ia 

oonspieuo.a.s ln tbat it was not spayed GAt1112 ••eks at age. 

!his was dwa to the death of the spayed. aniaal or1g1nall1 

iAOllided 1n th.!ts grottp, -t.e: "Io. -25&, ·which contractecl 

plea.l'isy during seYere weather a t ew t.ays atter owar•otoJV. 

Pig Ko. 42, wbe.o. s payed , weighed approximatel y 70 lbs. In 

this partie ular case, the o waries were l'Pmov ed throu.gh an 

i.ncision ill the flallk and the lett owary contained dewel op-

1ng follicles. !he right ovary was smaller and no follicles 

oou.ld be o bserwed. 

!t:e rep lacemen t of Pig tro. 26&, cr iginally seleo-, 

ted fo r Group II,  by Pig Bo. 26 arose through the lnooaplete 

remowal of one otary ot the forme r during the spaying oper-

at ion. �ucn small portion ot the ovary �1 ch a�st hawe 

remai ned . reaenerated and functioned as a normal owary. 
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P ig Bo . 2 '1  was d i s car4•4 at t he sa t ime lJ1 order t fla t both 

�em ale aJ11 mals ill tb.e se t sb. o ald be reared together a nd b e  

f ro m  the sam e  l itter. 

C:aatrat io.n o :t  tbe males was carr i e d  o ut at three 

e eks in e ac fl  case, as1 ng norma 1 metb.o ds and W1 t ho at an ae s-

t h.e t i o. 

•• iJ! 

rh.e d. mport ant e t':tect o f  v ar iat ion �n t h.e f o rm o t  

t n e  gr owt h c ur.Ye o f  indi v i d ua l  a nima ls , in b r ingi ng abou t  

large dif fe re nc es i n  t he ir body form and ana t omic al co mpo s i -

'" ' 

t io J1  ha s been cle arlj s how.n by Kolleeka n ( 6 , 6 ) .  !nie em phas-

ised t he  m ed, in t b.e prese n t· in'festigat i on, tor ado pt ing a 

at and&rd g l."owth cur 'fe w i th i n e ac h  group, ra ther than a s tan ­

dard p lane of nu.t ri t ion as de f i ned by a f ixe c� le'f cl o:t f o od 

intake. Co m e quent lJt a ll :to lll' animals o f  each gro up were 

made t o  follow t s ame growth �ar 'fe , t he quaJ3.t 1  t y  of. tood 

cons umed being yar ie d for e a c h  in di 'f i dual in o rde r t o  acb.� •• 

t b.is ob Jec t .  

u p  at t he c 

!he growt h our 'fe s b.ow.n in :Pig. II was drawn 

.en oement of the ex perim e nt a.nd ta.Se d as a ba s i a  

to r t he r ationing of a l l  gro ups of a nimals. 

fb.e e mp l oyme nt of a s taadar d  gr owt h. c u ne , mu st , 

howeYer, be c onsi dered ln rel a t i o n  to i ts pos •ble di sadyan­

tages ill pr e yent ing s ome o ha rec te r 1 st 1 c  sex effect •  :tr oa 

coming to ex pres s i on .  � h �e i ll  t he present exper i me nt, any 

d1 :ttereJ1 t ia l  ab i llt7 :tor rap1 cl1 ty o t  gr ow tb. b e  twe eJ1 t he 

to \11' types o f  a ni mals ha s b een c omplete ly ma•u d. .Ala o , 

�-� �� .. 
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tile use tul.Aeas of tb.e fo od c onsWDp t i on da ta i s  li m! ted to 

some e x tent by the emp l oyaen t of a stan da rd grow t h  c urYe , 

b.i cb. o f  .ne c e s s i ty i n� o lYe d  Y&r ia t i ons to the qu.antitatiYe 

p lane o f  nutri t i on o f  dif fere n t  ind i Y idua l s .  Both t he 

maintenance re quirement and e c ono113 of gain are t o  a cer­

tai n  ex te nt de pendant upon the quanti&atiye le te l of f oo d  

in take. ( RendrioltB et al. 27 ; and Elli s and Ze ller , 28 )  

! b.ese o bJecti ons to the plication of the Wliform 

grow th. eurYe c onct· p t we re giYen care ful o on.s i de ra t i oo.  wh.en 

p l&nni .!lS ·t ne l nYe s t i ga t i on . he.ri grea ter· d i aad!ant age s , 

h oweYe r , c ould be forseen i f  a sy s te m  were adopte d  of ra t i o n• 

ing t t1e an iuls accol"ding to t he ir 1 1  Ye weig h t. 1U th su.ch 

a me t hod ,, d it"fe renoe s whic h occ urre d  in t he r a te o f  11Y e· 

we i g ht i n cre a se wo u.ld rende r i mpo s s i b l e  a co mJ>a ri so n betwetlJl 
t he diffe rent yarie t ie s  ot ani ma ls a t  t he same age and same 

ca rcase we ig h t .  !hi s has b e e n  a ma J o r  de.te e t  in. t he 1b .rk 

ot :u:u.rray ( 30 )  a t  Onders·te :t-po -on • 

. Indeed , fro• a funda .e n ta l  Y ie w -poi nt. �the ad o p­

ti on ot the s tandard gro w t h  c urye mus t be cons idered adYan­

tago u. , .tor i t  rea 1 17 re s ul t s  in se grega ting out tho s e  sex 

e ffe c ts wb.i c b.  are due to re la ti 'fe rapid ity of li � e-weight 

i ncre a se , .t�om t he sex effect s due to di :ffe ren tial gr011 th 

rates existeat within t he b od3 itself. ·.J 

fhe ado p t i on o.t a s tanda rd g r ow t h  o �r�� wi t hiA 

each g ro u p  ne ce s s i ta te d  t b.e use o f  i .nd i Y i dua l fee di ng e.ra tes · 

s o  that t he grow t h  o f  each ani ma l c o ul d be adequate ly co ntr ol-

le d by c a re ful regulat ion of t he food intake . oo nseque ntl 1 , 

'\ 
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a se t of e igh t  orat-ea •s bui l t in e a c h  o f  two adJ acent pe ns . 

!t he d e s ign o f  tb.e cra tes was baa ed upon t hose us e d  at c am-

bri dge . Ea c h  cra te was 4 fee t 6 i nc hes long , 1 :tc o t , Z 1.no l:lea 

-ide and 3 te e t  h.1gb. . J.· .e-mall ga l vani e:e d ir.on t r oug h ws.a 

fi t te d  to e ach c rate and a s l i d i ng d o or  � rov i de d at th e  re ar, 

t h.r ou� ll ·w h.l e h. t h.e p i gs we re a dmi t te d  and re le a se d  from t he 

o rate s . Plate I l llue tre te s t he de s ign eaplo3ed. 

5. ltATIOlf US • 

'!b.roQ8b.aat t he e%pe ri me.a t ,  al l pig s l"e ce i•e d th e  

same Q.1l &l 1  ta t i  •e ra ti on . t hi s  co ns is t ing o f  me a l and ae pal"­

a te d  mi lk in t he l"a t i o  of one p ound of meal to one gal lon 

of se para te d mi lk .  I n  order t o  ens ure t ha t  the meal fe 4 

a t  a ll s tage s s ho uld be of unif orm qual ity , s t�fi oie n t tor 

the who le o f  the e xpe r imen t was purcha s e d  a t  t he  oo llmefloe-

me nt of the i n ve s t i gat i o n .  A c om posi te samp le o f  the' meal 

was a na ly se d by ur . A . T .  Jo hns ot t ne Dairy .Ke sea.rch IAs t l ­

tute , D.e_partment o t  ::> c ient i t l o and l fldu.s tr-- 1&1 !ie se.&rch. T he 

nature ot the mea l use d and i ts o he mioal compo e 1 t 1on ,a re 

s hown in table IV . 

A t  :tir at s ig ht • the emp lo7aen t  o f  a s tan dard qua l i ­

ta t i v e  r .a  t i ofl i n  t he i n, est iga t i o n  may b e  thought unnece s sary .  

o s t  of t ne w ork upon t fle influence of p ure ly qual i t& ti ' e  di f­

fe renc e s  be twe e n ra tions i ndica te s  t hn t t he se are of •ery 

minor i mportanc e i n  influe ncing t he propo r t ion s and anatomical 

ompoat t i on at t b.e  re s ultant earca se . Kolle eka n  ( 4) has aliD 

poi nted o ut t ha t, e xce p t  i n s_o tar a:s di fte�e.noes in ' i  ta l 
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IV 

Cona ti taent •- ! Oompos1 t 1on � .• •• 

arle3 56 llo i e  ture 14. 50 
.co lla rd 20 ! £ b  � . 9,5 
.reae 10 :rat 2. 60 
:ea tme a l  lo Pro tein 16 . �0 

ai ae 6 c; rllde ¥1 bre 5. 

i troge n tree 65. 
e x. t r a c.; t 
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1111tr1 t lYe e leM.nt s ,  such .as Y i  ta mins ., !Di ne ra ls and o• rtatn 

allimo aoids a re c o nc e rne d ,  t b  ode o� expre s a i on o f  M y  modi -

:ty i.ng e:t.feo t due t o  qua l i ta tl •e di ffe renc e  i s  tb. r ou.gh r e p e r• 

c u s s l on upon the fo rm of ytb.e gro w t h.  c urve. 

Cer ta in e • i  oenoe � however , does s ugge s t t he po s s i­

bi li ty t ha t  ra ti ons of e qual e n ergy Y 8 1ue b ut c on tai ni .as 

diffe re n t o o ns ti t ueJJ. t s , and e Y e n  ra t ion s o ontUning t b:e sam e 

c on .l! ti t uents bu t in dlfte r.rng. pr opor t ions , ao t t .n a d.if te rent 

way upon t he gro w th rela ti onsh ips c ha re. c te rt s ti c'  o f  di t-re·ren tly 

sexed anima ls � 'or ins ta n-ee ; woo n e t  a l  ( fs )  f ound t ha t  

gi l ts tend� d. t o  p roduce a leane 1· be lly a s  t he pe r�e .n  t;a�e of" 
ri ch 

p.ro t e 1 nj/ �o o0. J: n  t b.e die t was l.no re a s e d  - a be hav i o ur  not d i e -

p layed by tbe 1 r  b ro t ne r  hog s . !he same work� r s  a ls o  fonnd 

tb.a t as •• pe rcen tage of p ro te i .a tn t he die t was in cre a se d ,  

t he re was a progre s sive rise in t b.e pe rc& ntage of :ta t in t n;e 

ti ll• t  of  ba rro wtl , b \lt fo r gi lt s  the re s a p .Mgre s ei �e. tal l .  

I t  1 �  probab le , b.o:w e Te r ,  t ha t  t he se re s ul t$ mall be tt.ore accur­

ate ly e xplaine d on tne . ba s i s  o -r  d if�e r� 11oe s wb. i e b:  ex.i s  ted in 

t h e  to r• o"t- th e growth c urYe of the, anima ls ll8e d ,  ra. tfle• t b.a n  

OA the b as i •  o t  a dl tte �fll t1a l re sponse ot the di:f'!e re nt11 

sexed an ima ls to d i :Uere n t. ra t ions • 

.Al t b.oUi h t he se f ind ing s  al one are c on si de re d  sat:ri­

o l e.o.t J ua t1:tioa t i on tor t he fe eding Cf� a s tan da rd l'& t ion, thi s 

la tte r was also de s ir  a ble· 1 .n  t he present 11:> nc in t h a t  i t  great ly 

tao 1 11 ta te d t he t reat me nt o f t he fo od o oni;wnp t l on <la t a. en 

fed separa te ly , one pound o:f mea l m&J be c onsi de re d  as o! ap ... 

pr ox1 ma te ly t he same pr 
se pa ra t e d  mi lk (-'4) . 

uo t 1Y e v a l ne o.c.e ga llon o 

'hen .fed i n  t he for m o t  a mixt ure , 

howeyer, the fo od va lue ot e a c h  is increased ( "" · and � co t t  45 ) ,  

· ..: 

·. 

� 
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th e aaoUilt o f  the 1noreaee 'larJ i ng a o c o rd i ng t o  the pr opo rti on-

a te c ompos i t ion of the mix tar e .  In or de .r ,  t he re ;t., re , t o  ma ke  

pos s ible a o o u ra  te -c; ompa ri s on be tw.een the fo od oo nawnp t 1on o f  t he 

dif:te ren t11 sexed animals and also ll:! tween t he di ffe ren t gro 11pa 

o f  anima ls ,  i t  was es sen tia l t ha t  tfle me al-mi lle ra ti o aho u.ld be 

conatan t .  

!he ra ti on use d ,  wa s , in t ne ma t� , s a t i sfac tor y i n  

reaal'd t o  the normal -tu.no t ioni!l8 o r  t he bo�ls , a lt h o u.gh two 

anima ls be came c ons tipa te d  tor a sho rt peri o d  d u..r ing the eo Ill" s e  

of t he expe riment . po.n t he se ocoa s to�s .� o oae  of o il wa£ ad -

minis t.e .re<t no t only t o  t he di s t.reBsed ani ma ls , bu.t a lc:o t tl.  t- h.e 

re maining members o f  t he gr oup . fh i s  preca Qt i on was take n on 

accou.nt of the i.nYe s tiga t i on being unde r tak� n by Br .  Jo hns into 

the cb.emi oa l  na ture of the de po t  fa t s  o t  t he di ffe rently sexed 

ani ma ls , d iffe rence s in t ho a ., u.n t  and .na ture o:C t h.;· fn t e  and 

o i ls c onsumed be ing knol'ltl t o  i fl f ] tlen oe t he c he mi ca l  c ompo s i ­

t i on o f  t he fa t de po s i te d  i .n  t he body o f  t h E'  pig (:!1 ld 1 tcn , 26 ) . 

6. 

Pri or t o  t he weanin� � t he expe ri men ta l pi gs were a�c or­

ed the same t re a tme n t as t he .remainde r of th e li t te rs ! a t  t he 

Col lege pigge r)l .. !hey we re II' ovi de d  w i th meal and se para ted 

i lk ander the c ree p &� s t e m  troa two we eks unti l �ean1ng a t  

ig h t  we eks o t:  age . .Aft e r  weaning , for a pe ri od vax, i ng  from 

Qne l o  t-hre e we eks i n  the case o :f'  d i :t'te ren t gro u.p s ,  t he p i g s  

we re gra ze d  u.pon y oung pas t ure , .fe d se pa ra te d mi lk and were 

a llowed c o ns tent a c ce s s  to mea 1. A. t  t he end of t h i s  per iod , 

i nd i v i dua l fe eding was comme nce d , a ll tour members ot eac h 
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gro 11p be 1 .ng  t ran s�e rred to o n e  of t he tv.o pens c onta i ning t he 

. fe e di ng  ora te s .  Ea e h  p i g  was a l lo t te d  a fee d i ng ore te a t  

ranao m, and t he re af t e r  was al l i)We d only i n t o  i ts own p ar t  iou.-

lar ora t e .  �h is waa de�ira'ble :fo r two rea s ons . J'i rs t, .. 

i t  gre a t l1 :rao1 11 ta te d  t he fee di .QB  Q f  t he pi gs , wb. i c b.  v e ry s oon 

oame t o  know tae 1r own ora te s .  

p ig c o ns 11med the w ho l e  of i t. s 0• 

S e c o nd ly •. i t  ensure d t ha t  e-Aob. 

�a t l � n. oooa s i onally at 

fee d i ng t ime , one of the aniill�l s would no t o o.as11rne the wllo l e  

o f"  t he fo od s upplie d .  !.'hi s fo od was- a l lowe d  t o  re ma i n  i n  t he  

t ro ugh 11n t i l t he next te e d ing - t i me � hen i t  �as eaten by i t a  

r ig � �ful owne r .  � h i s  o b via ted the � e tima t i on o f  the :r o od 

lef t  unea ten , an e x t re me ly d i ff i c ult t a s k, s i n ce t he ra t i on 

'la s fe d in t he .fo rm o f  a r.aix t u.re of me a 1 and s e pa ra t e d  mi lk . 

O olliHno i ng_ a t  wean i ng t1 me , e a c h  gr oup o f  p i g s  wa• · 

. . 
we ign*d a t  regu:Lar we ekl3 i n te rYa l s .. �h.e figures o b t a ine d 

:rroa ea-ob. we 1 gh1 nB t.e re ll.8 e d  t o  de te rmi ne the ra t i on t o  b e  fe d 

t o  e aob. meabe r at the gro up dlll' 1 n.6  t he s ubae q ae nt week • . thus 

t he l'& t i o n  fe d t o  ta. s t  g�owe r as re d uced and t ha t  ted to sl ow 

growe rs i nc re a se d .  It  wa s £o und mo s t  sa t i sfa c tory t o  weigh 
t he ani mals i mme d ia t e ly aft e r  they h a d  b een fe d fo r apon be ing 

rele a sed �r om t he o ra te s t hey hab1 t o.a lly de.t� c.a ted and urinat e d ,  

t hi s  te ndins to make t he i r . we ig h t  mo re uni fo rm. I.n re c or d ing 

e i g h ts , c o rrec t ions w••• made to allow tor any diffe rences in 

the amoant of fo od j u.s t  co nsume d. 
I 

,.rom the we e kly we i g h t  da ta ( a ppe ndix ) ,  t he i nd 1T id ua l  · 

grow t h  o o.rve s of t he- 11e mb er s o f  e a o h  g ro up o f  piss a nd  t he mea n  
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crowth c ..a--.e ot eac b.  group b.a"fe be en o-ollll t r llC ted ( Fig
_
� �  I I I  and 

IV}. ' bOll a c onsidera t ion o f  Yig s  II I and IV , i t  i a. apJlll re nt 
,-

t ha t the e' im o! a s tandard grow th. c u.•• wi th in e a ch se t was t o  

a ll 1nte.n te and purpose s ach i eve d. S uc h  smal l v ar ia ti ons aa 

a re  depio te4 in the growt h  c urv e s  of g roup memb� rs can be l.a rge l.J 

ascri bed to varia t i on s  i n  the we t g h.t of the g ut c onte nt s of t he 

anima ls a t  the t ime t b.eJ we re we ighed - i t  being iapos s ib le t o  

a ta.ndardi•e eomp le·tell thi s  l a t te r  tao tor. It was t ouncl · i mp r&O• 

t 1cable to mai n tai n the same ef tan dard . g ro wth. c urve be t�e n  eao b. 

o f  t b.e se t s  b ut , a l  t hou.gb. the to rm o f  the mea n  grovrtfl c urve s for 

the sucoeiUJive groa.p s of p ig s  di ffe re d appre <t i a bly tJ'ig.  IV ) , a ll 

se t s  were s laug fl te re cl  wit h i n an age range of 25 t o'  29 wee ks . 

�he grow th ra t e  achi eve d by tb.e group us t be c on-

s i de re d  mos t sa t i s fa c to ry in view of t fle tac t  tna t- t be  g r owt h 

ra te of e a o b.  �ro up a s  a w ho le was go verne d  by t he ra te of growth 

at  ta 1.ne d by 1 ts s l ow e a  t g row ing me mb er . •ore over . tb:e lnd ivi -

d ua l o ra te sy s tem i s  no t na t u.ra l ly s ui te d  t o  to roe fe edi ng , tor 

unde r  such sy s tem i t  is not pos s ible t o  allow t he a nimal• 

c ons tant acce s s  to fo od , whi le the am0u.nt o f  _lab our inv o lved 

U.Sll&lly pre cl udes th.e anima ls b� 1.n.g :te d more t han thre e  or to 

ti mes a day . 

t he re p l acement s made during t he ri o d  wb. e  n t he p1RS 

we re c onfine d  to the ind 1 v ic.u.a l fee d ing pens may now be c on­

s ide re d  in re la t i on t o  the ir e ffe c t  upo -n- the uni formi ty d the 

growth Olll've s cha ra c t e ris ing e a c h  g ro up ot anf ma ls .  

Barrow lfo . 29 , be long�.ag .to Gro up •o . II was 

ded a t  tne age of thi rte en weeks . on a cc o unt o t  ra thP 

e b.a pe d  hind quar t e r s  .. · Y"his ao t1 o .n  was later s hr 

J us  t l :t ie d tor t he animal s o on de v e l ope d  an exc, 
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legge dne a a  and loose Jo i nte d c o ndi t i on .  A s  it  grew o lde r , 

i ts c o ndi t i on be came progre s s i ve ly wo r s e , the fle s hing ot 

tb.e ni.nd qa.ar t e r s  t.>e oame � e ry  defi c ient and the an i ma l  ex-

pe ri eneed di ffi o ll.l ty i n  re mr.1n.:i. ng upon 1 t s  fe e t .  .P la te II 

i l lu.s t ra te s t he ab.no .rma l do � e lopme n t  o f  the hind qua r t e rs 

a t  2'7 we ek s ot aga .  A e  a r e s u.l t o f  the i mmedia te s abs t i -

t n ti on o t  a l i t te r  ;na te , t he re j e c t i on. o f  t his a o i ma l  had no 

adv� rae etfe o t s upo n  t he c ompe,rab 1 1 1 ty o f  t he 8ro w t b.  o unea 

1 th 1 A  the se t U Ti� .  I I I , �G t .  !! o . 2 ) . fhe oooa s l on.a l  

appearance of su.ch pec uliar a bnormal i ti e s  l ends s upport to 

t he con te n ti on t ha t  i nb ree <!.i nz eo :tar p rac ti se d  w i th in t he 

he rd h as i .uc re coe d .ra t�er t ha n.  de ere u s e d  t he y a.r i ab i li ty 

wi t b. i n  th� 11 t te r R .  

� he aea s o n  fo r t h &  dl s eard o f  the two fema les 

ori g ina l ly  i ne luded i. n  u.ro :.1.p n o .  I I  ( i . e • . pi gs X o .  2'1 a nd  

"26A ) ha s a l ready been p re se nte d l S .�:�ay ing and Cas tra ti on ) .  

I t  was obv i o us ly e ss en t ia l  t ha t t he t wo  y oll.oge . .r $ll l mals 

( i . e . p1ga N .J s .. 2 6  and 26 J wh ich we re se le c te d  to re pla ce 

t h.f.tm s b.:> llld l1e made to .fo 11 �"' g r ow tb. curves s imi lar to 

t ho se  a lre ady a t ta i nod by tne 1;wo male ani ma ls re tai ned 

in t he gro u.p .. In endea v our iQb to d o  tnis , d i ff icu l ty 

wa s expe ri enced in se otll' i ng a. S tlffi c i ent ly ra pi d  zra to o t  

11 Ye- rve 1gb. t inc re a :... e w i t h  t he re p laoeme.tl\'i fema le s , a s  t hey 

we re re a re d  duri ng t he a utumn snd w inter mon th s , whe re a s  

t he c orre s p o nd i ng  ma le aai ma. ls � had been. reared dllrin� t he 

a rme r e pri ng  and s unMe r mon t h s.  Wh i le t he :fi r s t  pai r 

of animal s w e re slaughte rP. d on the lO t h  Ja n�ar1 1940 , t he 

se c ond pa i r  ot a ni ma ls· we re no t s la llg h te re d  tl.O t 1 1 t b.e 2 8t h  

Jtl.ne . T he l'e a r ! ng  o :f  t he se t w o fe ma le s  c le a r ly dem on-

• 
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a t ra te d  the unsui tabi li ty o! t he indi vidual fee di ng  cra tes 

!or force fe edi ng , !or , in order t o  at tai n  the re qui si te 

ra te  of  grow tb , i t  was fo und ne ces sary t o  p la ce the an imals 

in t he se para te hal ve s  o f  a pen s ubdiv ide d  wi th net t ing 

whe re they we re al lowed cons tan t acce s s  t o  the pre sc ri be d  

amount o f  f o od. By this me thod ve ry s a t i s fac tory g row th 

c urve s to r the fema le animal s we re obtai ne d ,  these c oin-

a iding very cl �s e ly inde e d  w ith those o !  t he ma le an imal s 

o! t he group t Pig . I I I , Se t . Bo . 2 ) . 

Gro up No.  IV mus t be c o.o.si de red in re s pec t t o  the 

rep lace ment at 22 weeks of t he natu.ra l fema le fi rs t ino lu.d­

ed in this grou.p ( Pig lfo . 3)  by  a l i tter- ma te ( Pig lto. 4 ) . · 
!he fo rme r ani ma l was f ound dead o.o.e morning afte r having 

appeare d pe r!e o  tly norma l a t  .fe ed ing t ime t he pre vi  oua 

e ve .o.i.ng . Pos t mortem exam inat i on reveale d  ac ute ga s troen-

te ri t i s  i.o.�e o t ion and Sa lmo.o.e lla suipefs t i:fe r  wa s Eubse q ue nt ly  

i so la ted from p late culture s .  .Pig N o . 4 , w ty) n i nt ro duced 

into t he tee ding ora t e  pen a s  a s ubs t i t u te tor pig No e Z ,  
weighe d  163. 5 pound s , � tiga.re w hich agre-ed ve ry ol ose ly 

inde e d  w i t h  the Y"e igb.,t s  o f  t he remaining membe rs ot the 
p o u.nd. s 

gro up , t he se be ing Ir6p. 5 ,  160. 5 ,  and 17 1. 5/ re ep eo ti ve ly .  

Pig No. 4 had no t "be.e_.r;l w,e1ighe d weekly pri o r  t o  lte ing trans ­

fe rred to t he fa ed�ng "':ra te, pen a t  22 weeks o f  age , but a t  

8 we eks 1 t was C OJ.1�id,,1'\aQ ly lig hter t han t he o the r three 

membe1· s o f  the G�opp {\iFi.g . I I I , Se t. No . 4 ) , thi s indioat-, 
ing that  i t  mus t h��e •�pe r� .noed a s ligh t ly hi ghe r ra te 

ot grow th. du.ring t,� i s, p er iod than the o the t• me mbers of the 

group . 
;· I , 

{ ,'. 1 ). . · 
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he tac t t ha t G l'oa.p llo . $ o omp o se d  o f  only th�ee 

me mbers 1 Fig .  I I I .  Se t .  Uo . 5 )  i ns tead o f  t !le ous t oma ry f otlr ,_ 

re s Ql te d  fro m  t he dea th from Sa lmone lla infe a ti � n  of the boar 

o f  t h is gro Gp \ Pi g  N o  • . 3 7) when 20 we ek s o f  age . Unfo r t una t e lJ 

.no s u.it a b le anima l  we & a v a l  lab le fo r re p la. oe n:�e nt purposes � -· 

Eac h  B r oul,) o f  ani mal s  was a laU6 ht e re d  whe n  i ts mem­
bers usd. e t ta in ecl a .re c orde d l i. v� -we i g h t  ot a ppr ox.. 210 potlnds . 

Pigs <ne re �1e ighed Ul> O rl e ec h  or t he tbree a.ay s i nme d.io. te ly pr i or 

t o  s leug h t e r ,  the me an f i g Qre o b ta i ue d  �or e a c h  ani ma l  be ing 

a c ce p te d  as i ts finel ll v e -\Je i g h t . A re- cor de d we i.g h t  o f  210 

pounds s e � t 1 ma te d t o  o o rre s pond to a. l i v e - �e 1g ht of 200 

hen the anima l£ we re ln a reasonab ly fas ted oondi ­
� 11 me mbe rs o f  t he sa ae gr oup we- re s lat1gh t e  re d a.pon 

po una. s ,  

t i o .n .  

t he me day , t h i s  be 1n car rie d. o u. t  a t  t h.a C o ll,�e plgge cy 

whe re a su.i tab l e  gs l low s wa s � re c, ted e sp eo i &. lly for t he pll.l"­

pose . Th.e te o h..r.�.i qu.e a G..o pt, e d in e lau.e;b.te ri.og tile a ni ma l a  

w a s  s i mi la r  t o  t h a t  e m p lo� e d  by :.1ol.1e ekan ( 4 )  at cambri dge 

wit h the exeep t i ? n  t h at i n  a l l  oa s e s b l6 e dlng Nas � ftc o t�4 

w i  th o u.t anae s t he s i a .  S 11bii e q11e n t  t o  de ha ir111B bu. t be to re 

t he remo >f e. 'J.  of the v i � c e r<Q. • e ach an ima l wee lai d IAp on 1 t e:  

lett s i de w i th i. t c  l imt s e xte .:!de d and. t he n  p ho t ogra ph e d  :rrom 

a bvv e . A f te r  dre s s i ng , a tu.!' L h:e r  '{Jho togra. ph wa r- take n ot 

eauh ca roaae suspende d fr om a s tauda.rd gamb le .. . llod3 

organs and otta ls were separs. ted. , exa inl.ueu. . and the :re s -

pec t i 'f e  me a5u.reme n ts 't'e o ord.e d a :t te r t he  m e t h o d dfw.c tti be d  by 

Bolleekan ( 4 )  

• 
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As t he dre ssing of each anima l w as aomp le te d ,  t he 

carcase was immed.i a t e ly t rans f.e rred to the Da iry Resear ch 

Ins ti  tu te• ft;o torJ Whe re a s ui tab le  tree zt.og c hambe r h.a d be&n 

m&t.e &'fa i lable. The carcases w ere a ll owe d to e o o l  ov e r -

nig h t ,  t he tempe ra ture at t he free ze r  be 1 .Q8  mainta ine d a t  

32v '· 

8.  BODY AND CARCAS� TS . 

On the morning fo l lo �i ng s la ugh te r � nume ro us mea s ur e ­

me nts - the pasi t 1 9.c.sot' w h i c h  are 1nd ica ted in Ji1g.  V .- we re 

made upon · t b.e fro ze n  ca•oase . The se me&s ureaen ts are t nos 

emp l oy ed "tly J[deekan ( 4 } .  l n  the case o f  the ba okfa t t hi ck-

nesa mea s urement s ,  the thi ckne s s  o f  t he inne r sub c utane o u-s ta t 

layer was mea sure d a t e a e h  o f  t he t hree poin t s  ind ica ted as 

we ll a s  t he t o t a l  dep th o f  fa t a t  t hese poi nt s . 

9 .  JO IBT ING AND DISSECTION . 

til� c omple te lab-ozoa t or,y dis se c ti on o f  the o l e  o f  the 

oarca se was n� t a t temp te d. Ins tead ,. t he ri ght h ind le g  and 

loin we re se le c te d  as sample J o i nt s , and the co mpo si t i on o·f the 

two J o i nt s  taken toge the r  use d as an inde x of t h e  compos !  ti en of' 

� 
t he oarcase ·as a wb.o le . '.rhe se J o i nts are o omp ara t 1 ve11 e a w  

t o  disse c t ,  forming o lea rly de fine d  ana t o mi c a l uni t s ,  whic h , by 

th.e emp l oJme nt of a s tand a rd !  s ed te chni que , de.aor i  bed by ltclle ek 

( 4 )  may be re mo ve d fro m the b o dy w i t h  

ci s i on .  

v e r y  high degree o f  pre-

Jus tifi ca t i on for the
.
ado p t i JA ot t hie me t h o d  ha s been 

p row ided by Mclle e kan ( 6} w ho fo u.ud t ha t t he t o t a l we.igh t of bone , 

•�o le , and fa t in bac on carca s e s  o �  t he Eng li s h  ta rge i te 

bre e d  c o uld be v e ry a c c ura te ly e s timate d f r om t he a mo unt s  ot 
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ea on o �  t h� se t 1 S$Qe &  in the leg a nd lo t n  whe n the s e  wo re 

Jo inted in t he manne r deso ri b e d .  

tro� t ne a omple te di s s� o t l o n  o f  t 

Usl ng d a ta a v ai la'b le ·� 

ca. r o a. s e s  o f  t we n ty 

ani ma ls o:f 200 po u..ncls l i  v e - -we i e b. t ,, J!cl!ee)ta.z:r o b t a ine d c o r ­

re la t ion eoeff i o i o nt s  o f  r 0 . 9 4 4.4 , r 0 . 9'7 6 5 , and ... O . S 7 50 

to r bone , l'ilu.s ele a nc fa t t  re s "Pe o t i vely , b e twe t:. n  th� we i g h t  

ot e a o n  o f  t h.e ee t i S El�e s in t he leg a n d  l o i n  and t h e  {/e i ght  

o f  the sar.ut; t i s s ue £  c o n ta ine d i n  the w ho le c f  t he oa :coaso . 

--l t h o agn MoMe ekan has ·e rnp ha � i sn d t he pos s ihi li t3 
t ha t  r.e K.re s s ion c oe ffi c ie nt s  o e r i v e d  fr om the Pe re la ti o ns b.i pa 

may no t i"le e nti re ly v a l i d  v.- h  Prl i e d  t o  o th e r  b re ed �  o f  

pig.r , he h� s advanc e d  a co nr.: i de ra b le am ::nm t  o f  e v i d ence to 

s ho w t ha t  t tte magni t ·�de o t  any e r r o r  i n t r o d uce d by s o  d o i ng 

i s  like ly to be v e ry :::ma ll , prov i de d  a ni ma l s  of t he same 

we ig ht a re c oc s i d e r e d  and t h e i r  c ompo s i t i o n  ta lle wi t hin 

tm rsnge c o v e re d.  by h i s  ma to r i c ..... ·aue ekn n  t h us dra¥'1S 

a t ten t i on t o  t h e fe e t  tha t t he a .r. t ma ls tte use d  Y � r i e J.  � ida l7 

in pro por t i on s  and c orupos i t ! o n ,  Qnd c ont i �e re d  t he se d i f ­

fe re nce s c ompa rab le in range an d na t ure t o  t h o se e xi s ti ng 

be twe en wi d.e ly tt i ffe ren t u ree ds . 

In any o a ee , i t  i s  w o r t hy of no te t h a t  t he two 

h i nd le g e  a o O.  the lo i .a  t oge t he r  c o n st 1  t ut e  a high p r oper • 

t i on o r  the t o t a l  oa roa ee ( a pprox ima t e l y  30 pe r cent . ) 
and a l e o  t h.a t  t he ae a re the raos t "1 a l ua bl� pa r t R .  I nde e d ,  

pre c i s e know le dge o f  the aomposi ti on of t he se J o i nt � W::> uld 

s t i ll be o"t maj <r importance e v en if the we i g h t  o .f  e a oi.l o� 

the component t i s s ae s  •as no t s trong l3 c or re la te d  wi t h  t he 
amo�t o f  t he se t i s s �e s  p re s e n t  in the w b.ole bodJ . 
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�b.e di s s ec ti on te c ht""'.i qu.e e mploye d wal-l t he t  de scri bed 
by McKe eJ;a.n ,( 4 }  and t b.e same da t a  we re re corded l .n  e&ch case. 

Simi lar prcoa o.tions we re t·aken to minirr;i se loose s by e va po re. ... 
man t i on. Appr oxi ma te ly  one h.u.ndrcdj hou.rs o-r w o rk v:ere re qu.i re4 

f or t he di e se c ·t i on of t h e  fo u.r hind le g s  en d fo ta" loins der i v ed 

from e a c h  gro u.p o f  pigs • . 

10 .. 

One of the a i ms o f  t h i s  w c tk ha £ b ee n  t o  de te rm ine 

the i nf l ue nce o f  £�� upon t h e  h i s t o logy of the mu.e c u lar t 1 � -

t m.e . and s o  a t t e n t  i otl b.a e be e n  gi v e n  t o  t he me a sa.re ment of 

the s i ze o f  t he mu.E c le fi bre � .  t o  t he k i nd o �  gra in , and � 

t he amoun t  and nnec r ·o f  d 1 s t r1 bu t. 1 on of t h. e  ma r b l i n g  fa t 

pre sent . Hammon d  { :.; )  fo und w i t h.  s he e p  t ha t e a o h  o f  t he se 

fa c t o r s  affe c ted t h e  e a  t 1ng tu.al l ty of the me a t and 1 t i s  

rea s o na b le t o  s uppo s e  tha t t hey inf'laence t h e  t ende rne s e  

and -rla v o u r  of t h e  le an in bacon. 
Du.r1 :08 thtt s laughte r and di sse c t i on o !  e a c tl  animal , 

fo u.r s e pa ra te m us c le s  we re samp led . nam e ly t he p s oa s  ma j o r ,  

gas troo.ne mi us , re o t u.s fe mori s and l ongi s s i mus d o rsi . The 

samples w ere pre se r•ed in 10 per ce n t f'oraa l i n  un t i l exami na -

ti on. Bye ry e n dea v o ur  wa.• llla de t o  s e c ure samp le s from t he 

·same reg i on o f  e a c h  mus'cle i n  e a c h  c a s e , a1nce wo rk by 

Rauon4 ( 3 )  w i t h  sb.e e p  ind i ca te s t h at t he me an d ia me te r  ot 

.fi bre s s i t u.a te d  tl t he end o f  a llldec le ie us ..1all7 grea t e r · 

than t h a t ot fi bres s i t u.a te d  i n  t b.e midd le . In t he p re s ent 

work t he samp le s o b ta ine d  fr om t he p s oas ma J o r , ga s troenemi us 

and _!"e o tu.s femo ri s, we re t aken as ne a r ly a s  was po sei b l e  tro ll  

t b.e oe ntre o f  t he se mus c l e s , w hi le t he l ongi s s imu.s do r s i  wa s 

samp l ed s t  a p o i n t  thre e  inc he s  po s te r i or t o  t he f i r s t  lQmba r 

ye rt i brat. 
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---��e tour mo.s c les we re se le c t ed i.n c onsi rut ra ti on 

of t htd r  s nae is l  d i s t ri but i on i n  the bo dy artd impo rt a fl o e  i n  

re l at. i :)n t o  e a r en se o u.a li ty . '.t'b.u.s t b.e ga s t ro ane m i u.R , re c -

_ _ _ _ __ _ _ _ and pe oas mujor a re �e pre senta t i ' e  mQs o l es of 

t he le,g , tb. :t g h . and lo in re s pec t 1  ve ly • wni le t he lo.n€.1 s s t ­

m Qa do r s i  m�s o le i s  b� ta r the mos t v a lua ble wu � o le in t he 

ba o ·).d o a r ce se . 

The me t ho d  adv p t e d in meas uring t he diame te r o� 

t h e  i'i bre s o f  e a c h  mlls c le sample wa a e s Ee nt 1 a ll1 e imi la !-

t o  tb.a t e mp l oye-4 by Hammond { � )  for ette -ep ,. and found e-a t ! P -

:f.A.e t ory for p ig mus c le by e .ltan ( 4 ) .  A e li c e of mu.8 -

o ttlar ti s sue abou t  one i nch squa re and one ha 1 f a mi ll i me te r 

t h i ck , was o ut by _hand w i th a mi o t•o t o��ae knife . uma 11 

fragme J:l t e  ot th.i s s l ic e  were t he n  se leo te d a t  rsnd oll , t .ra.ns­

:re rre d  t o  a drop o f  di lute g lyoe r i ne l 50 pe r  aen t . )  �pon s. 

sli de and t nen t e a s e d  out w i  t tl  n e e d le s  u..ndet' a bi nocu la r 

m 1 o .ro s eope . T ne d ia me te rs of one nandre d  fi bre 8 w� r� 

t b.e n me e. S ll.l'e d by mea n s  of a tra ve l l.!:g � t�ge e y"' - 1'� e o� 

mi o r oaae te r ,  t he sea l e  o t  w h i oh was f: t�no.r:u•di sed s o  t ha t  

_ e ac h llli nor d i v i s i on re g i s te re d  t wo mi oro.ns � D. a h.  f ib re  

wa. s meas ured a t  appr oxi ma te ly t he mi d d le po i n t  fo r t he 

e nd s  of the ti b re had a s l ight te.ndenc3 to :tray as a 

re s u.l t  of o u t  tin,... As t h i s p rooedi.U'e wa s ve 1:y l abor i o us , 

a la name te r was tri e d  in an a t  te mp t  t o  le s se n  the wo rk i n-.. 
v a l ve d. liowe v e r , t he a e.f ini t i on o b t_a ine d  wa s .no t co .!J s id e red 

s .u.ffi c ien t ly g o od. t o  a llow a o o a. ra te rr.e a s ;n t HA e nt o f  t h e  f i bre 

s n �  so t he � th e n  •as no t sdo p � e d. 
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Y'� the s t\ldy o �  grain and ma rbl1 ll8 .f'a t � • e o t i  'J ll S  we re 

c ut from e a c h  mus c le samp le , t he tre e zing m e t h o d  as des o r t be d  b7 
Gu�re.r { 2 1 ,  page 7 7 )  be i ng e mploye·G.! !ne s e c ti on s  were one halt 

t o  t h rs e - tl u.a r ve r s  o f  an inct1 s qaa re and we re c ut 90 mi c ro ns thick 

and a t  r i g h t  ang l e s  � o  t ne d1 re o t i ou i n  w hi c h  t h e  mus c le bundle s 

lay . 

Se o ti ons for gra i n  exa mina t i on we re s tai ne d i n  Van Gi e seA ' s  

s ta i n  fo � t�o  mi nut e s  and then t ransfe rred t hro ugh 50 , 7 C , 80 , 90 
and 9t> pe r  c e n t .  alcoho l ;  s u.cc e s l: lv e ly ,  be i ng le � t  i n  e a c h  tor ap-

pr�x im� te ly t hre e mi nQte s . From t he 99 pe r c &n t .  a l c o h o l , e a o h  

s0 u t i o.o. � a e  tran�:te.r:e!!. t o  � 1-l l i ::lG acd mo u.ntie d i n  ewpara l .  ::>e o -

t i o.ns :for war·bl l. gg ta t e xami na ti on were i' i r s  t s tai.ne<i fo r f i t tee.n 

minute s  'lt'f i th a s a t ura ted s olut i on of !.:> ud.an I I I  !.n 50 pe r  cen t .  

a l c ohol a na then wa £he d i n  5 0  pe r ce nt . a l cohol s o luti on and 

mo un t e d  l n  Fa rran t's E o"iutt on . 

4 pri n t o �  e a c h  se c t i o n ,  e nlarge d t o  f o �r d i ame te rs , was 

o�tai ned by p lac i ng  t ho s l i d e  i n  a pho t og raphic e nla r ge r and p ri n t­

ing di re c t ly o n  s e n s i t ise d pa pe r , aau t he s e  c omr� re d  by e j e  

e v a  lu.s. t i on .  

ll. STJ 1' JS  TICAL T REA-T MENT O F  RESULTS .  

Since t he expe r ime li t a l  a.e s ! gn e mp loye d  i s  e t r t o tls c om­

para.rEi ble t o  t he ra n.d o m i s e·d bl o o k  lay o u t  w i de ly us e d  in :t' i e l4 

p l o t expe rimenta t i on ,  t he re � u ltan t da ta s ra reaa i ly � ub j o a t  
t o  s ta t i s t i cal t reatment . In tn 1 s  i.nte s t iga t i on ,  t he fo 1.11' 

v a r i e t ie E o f  .9 . .a i me. l s  t he t he f i v e  gr o ups c orre s pond .r-e s pe c t i ve l.J 
to t he t re a tme n t  a nd b l o c ks of a fie ld p l o t t ri a l ,  w h i le t he 
s tandard g r o w t h c urve ma i n ta ine d w i t h i n  e a c h  g r o Qp i s  a na log o�s 

to t he lWi:tormi ty of .te r t ! l i  ty w i thin e a c h  b l ock , iJhi oh. fg71 de a l  

in a :tie ld tria l. 
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Fie h e tt • s �na�als of v a riance \ ZZ )  haa b een �mplcye d 

in t be e� m1 nn t'l on o f  t he cta ta , and i.n tc �· ti ng s ignif i cance 
th� f' te s t  bas been employed , uE- 111•) tb� tn b l es e ornptlte d. .  b 

Sne ds o o r  \ 23 ,  :P • 184 J 4 In oa�rs ing out e a ch &�aly si s ot 

t a r 1 a no e  i t  was ne ce s Ea ry t o  s �pp ly t ne one �is s i ng  v a lue 

o c.�cus1 une d  by th� J os s  of t h :)  e !l t. i' .r  ·� le p ig i n  U.rou.p V .  

.. - h l s hs. a � �on · cn. l c m.lfl tP d hy a.pp l i ca. t i -'n o f  the fo ll oW1 !l8 

fo t'llhllJJ. rjropo se- d.  b:; Alle .a  and \7is hart { 24. ) an� rood i fl e it by 

Ya t.e s � 2D } " 
v a l ue X e pP � �� - T 

"(p-1) ( q-1) 
.-. b.a .re p • .nur:t b e.r o f  t.re a t me r1 t s  ( se xe t t}  

q • num be r o f  b lockn { gro n-p s )  

- u\llll o f  .t � ems Wi th same trea. t men t e. s  
! B a i ne  i t a  on 

Q. Jl S Qm  o f  l �� illG i n  sam� b look �s mle s 1 �g 
i tom 

'l • Swu of a.ll o bee rver i tetns . 

I t  aaould b� e m,�a� i �  t ha t t he :::ir�n1 f i oa.o.ee ot &ll,J 

e tte o t  1 s  a 1wa3 s s lig h t ly G -xa gge ra t;. e d  i n  t h� a na )3 si e  of ' ar1a.nce 
or. 1:\ ::"e t of C! s ta ln. w ll i e h  roi a � i n:; vn. 1 ·1e s  ha 't!C be ed s nppli&d by 
o.al C' a.ln t io.o . o w e v e r ,  Y a t e s  { 25 }  � ta t� s  "In e t i-ce , howe ve r , 
tl'le diffe rence b� t11een t he . c o r reo o t anti. npp r!Jx.iroa te .S WI.  of s 1.u1re s  

! s  ne v e r  lilla l1 t o  be gre a t  e n c u...�r t o  e :t:fe c t  t he te s t e  o f  e i �.n.i ­
fioa .!'lee se x- i o nz )J' , exce pt , pe rh a p s , i n.  o a s e s  . he re a Large 
propor t i on O- the plo t s  i s  mi s s ing� . � . .  I .f  on ly a l:l i n.g le p l o t  
i s  .mi s Z 1fl6 the difference i s  like J y to bH qui t r 1 v i a l '1 •  

ln t� � l i ng tne Sign! ti oanc& o f  d1 fre renft8 S be �we e n  the 
means of the d!:t�e re.n t sexe s , t he me t ho d  ou.t �i ne d  by Goulden 
( 53 ,  ohap t .  XI , e x. 32 ) has be �n eap l.oye d. 

r • ........ 
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EXPERIMENTA L RESULTS 

1 .  EFFECT OF SEX UPON .BODY :PRO.POifi' IONS · 

:Oi:t'fe !'enaes in t he  b?dy pro p or t i o ns  have be 

in. tb.r e e  weys : 

( 1 ) B3 t he pho t �ar�phi c me thod; 
{ 2 )  By C Jmpa ri ng  t he we 1 g h. t s  or la g and L> i n  

11 o i n t s ; 

( Z j  Ey the Qse � f  t h e  h0� ne a r- urem�n t s  ta ken 
upon th� are ��e Q o a rcace . 

s t11died 

:fla te I II nas be en pre pa rfto f.r- o.n t il e  yi1o tl ogr& ph s taken 

duri ng t he s la n� b t e r  prooes s , of e a c n pig after s oa l dinB ,  b�t 

p� i or to dre ss ing. A prt nt wao take n fro m e a oh ne ga ti ve , e a c h  

p i g  be i ng  e n la rge d. t J  the same sno u. 1 de r .r· tr o t ter he ight . "Cut 

o uts • o �  e a c h an i�al �e �e p re pa �e d ,  arrangeo a u oo ruing t o  t he i r  

gr o11p &lld s e x ,  pa s te d  upon sui t a b l e  g rap h pal) e r  and l'e :ph o t og raphed. 

By th\UI a tand� rd i s ing t o  a ma Jor eontorma ii ol! oaara c te r .  di fferen­

ce s exi s t i ne;  in t he r · la t i ve p.r:o pc>l' t io ns o:1' �h, o t he r par t s  of 

the bo dy a re more rea d i ly di s ae r!le d.. 

't' be only o o ns:p i et.\o u.s difte re.uoe no t i oo :'! b le  1 .:1  2 1a tc I I I  

re la te s t o  the en tir� lc s , ti he bo di(; � of Wh i c a  appear s ha llow 

t h r o\18h o ut and c ompa ra t i v e ly le z e  we ll d.9 v e loped t n  !; he !:!. 1n1. end. 

Ho we •e r ,  by use o f  d i v i de rs , i t  wa P' a s c e r tai ne d t n a t  i n  bo t h  

e :s.e s  wi th o ut excep ti o n ,  the o ve l.'a ll b o d y  l0 ng t h  o f  e a e h  eas t-fa te 

ani !llt\1 i s a ppr e o  

norma l  anima 1. 

ly s ho r t e r  t h.R.n tb. at o f  the � o  rre � :PontUng 

T hl s  h i ghe r  r a ti o o! s hou. ld e r  .... tro t te r  leng th 

t o  ov e ral l  body lenz t h  oharac t e r i a t i c of cas tra te s may be a s-
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or1 be d  to t btt greater de pt h c l  te-. t f ouud o ve r  the shoulder s ot 

hese a.a i me. lfl \ ee e  oe. rc;, tu• e  n.e a su.x·eme n t e } for t h i s  qui t e  � ppl'• ·  

c j �b ly � ���c t 9  t ��e hou 1'- t t • :) t te r t�e i ,3h t . 
r' 

J'la te IV waa o bt a i re cl  i n  im i la r  ma nne r to �la t �  rii 
fro m  t he nb o t ographe of tne a.ro c :::clt carca se s , v;hi ch vtel't1 e nlnrsed 

iL th l e  l n !=! t.A.noe to t t.�.e sanr, body le ngth a s  . ;e a su.l:e d  fr oru the tip . 

o f  tb.e s no u. t  to t he t i p  of the h t.nd t ro t. tc r· . 8a.i r1 n o  s t rl  k i n&  

di :.t:rc: �tule e .'J l..u b·J C.;i o J u.r c.:ne t l ..: l! Ill'� �!• tJU l cn L , td Lh • l iLgh t he boa.r 
clilimo.l�  ne ve P t� n c' P. n o :v  t r:>  he E or!e '.o,. h� t n a:.· r .?':':;; r t. r:..r u l.ioh,>u. t the 

1�.- c5 Lh o f  t he ·b o dy , ;: 1  v lng t t1e :n a � OulG iftb. a t 1.-� un� r o.pne �· r:.tn ce � 

..:ni s it.: \.j i.l l .. ,J't 1 5  n f?.l' t �. Ct! ·! a. .,. l y  nc !. lo e d. b :.. +- he 0..1 � C  O l. t ;H fll' S t  

gi'OO.y r.>l fl !U!!H:i. J..,,.  J. n  , .Le .v o :- r; b.e c .JmmoCJ ly h.e lo o p 1 .ai on t ha t  

!lla le an i rrls:. l o  a rc h o£Lv;_ c t• l n  L ho ahoul aor i.. b�n J ther t:t nltctl l � ,  i t  

i S- ln te h� � u ns to ,l,) tc � ha t. i ::t  ths presen t c.::.8 c  t h.� ho£a..r an i mal s 

oo mne re �! � �y fa. v ou ro bl y  i u lih ·� �  .re s �t1 C t , pro flab ly <l u� LcJ t he  

a b se n c� o i  ;, e h i li ltl" wni o h.  d oa s  .'lo t <le v e l o p  u.u. t i l ll=\ te r age s • 

..u "<.:a b le V , th � �e . .t ..1 i 0h t �  o f  bo t h  t n e l eg a nd ldn 

j �J int '-> u :r e  ;� i ve n  to":' e a c h  '.> f  t tl e  cc x.e .., . I t  e h J Ql d  b e  ru, � t ioned 

t aa t t . •  um be r  of lu.mbar -v e = te brae v ar l t" d  in a.if fe rE:� t a n i ma ls 

fr oru 6 lx to s a v e n .  m o  pc r m:. t  c omp�r· i f: oll ,  lo i ns co n ta i n ing 

� e v e !;  v � n t e b rae we t'e l'c d c.ee d  t o  a E. ::t x  v � n te brue beE i �  ':Jy ie-

du.o t ing o r.e e e • e r:.t b o f  t he i l' we ig h t  ancl t he Jne o. n  l o i l'l  ·rJR igh t. s  

re cor de d  i n  � a b le V tsve bc on o·o ta ina u i.t·uuJ �ho o o  a :>r r t- a te d  

1ndi -.r :  C..u.u 1 v .<J. l c:.e  e � se e  J.ppe nd.1 x } . 
Jor c om p ara ti ve .IJl.lrl,"l O Ea � ,  t 4lt l et$ and. lihl o w ei ., h t  

h a v a  e o.  e n  b ee n  e :x preeset1 a s  a pe r oe u tag� �:t t hfJ oar- o h t e  w e  i t;  h t ,  

e r.J... t �  le g "e ig h t  a e  a ptH·oe.t:tt a�o t he le d t• �-e i e  h t .. u.r t h e r -

lAur e , t n e  weig h t  o r  e a a h j o int i £:  sho'tt.u a s  a ve rc:e .tttnge of t he 

e ig b.t ;> :f  t h e  a o r  re s pon d i ng  J o in t  f o r  the .ua t �� �·�l oa l e n . f hia 

pro v ide s a mea s ure of the e ffe o t  of ••• upon · each J o in t  and the 

re la ti v e  developmen t of t hese tw o J o ints 1 n  t he di fferen t ly 
sexed e.ni m& ls. 

F • 
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•rom tae dat a  iA Tab le V i t  i s  appa rent t ha t  t he oae­

tra te animals re aemb le each. o t he r  'e ry o loa e l.J ia re ape o t  to 

bo tb. le a-- and l o in wei g ht • al though. t he ca e t ra te :t:e males h.av• 

el ig ht ly he a v i e r  lo i n s  than do the o a s tra te ma le s .  oonsi der -

a t i on o f  t he pero•ntage figures fo r t he se eexe s � how s tha t the 

gre a ter de v e l op� nt o f  the lo in in t he ca s tra te fe ma le s  ha s  

oe en ao o ompanie d b3 a Pma l l  re duc t i on 1 n  le g de v e lopment .  In 

a compa ri s on , be tween t he en t i re s e xe s ,  b o th leg a_nd lo i.tl s how 

grea ter de ve lopme nt in the !e:nal es . �inoe t he me an oaroase 

we ig h t i s  sub s ta n ti al l.J the same in eao b. o! the se tw,o sexe s , 

":'c..,. __ . .. _ t h1s. i. adt oa tee t ha t i ii  t he e nti re ma l e s  t he re i f1  a �.rea te r 
. �- � 

: .. -/· 

gro w th of the f ore -end o f  the bo dy , whi ch i s  a re lati v e  lJ e arly 

d.e � o  lo ping pa r t .  

C a s t.ra ti on i n  e i  tb.er sex h as c one ide ra bly i n cr e a s ed 

the we i ght o t  t he lo in j o in t , and de cre a s e d  t he we ight  o! t he 

le g J o t n t .  I t  �•Y be observed  from �a b le V ,  koweve r ,  tha t  

t h e  p ro por t i ona l  tno re a se . in loin we ight h as b �en ereate r  

t han � he pro po rt i ::> na l  'ft4Q.o ti on i n  leg we ig h t .  J!elfeek&n ( 4 ) 

has •hown t ha t  tb.e l.o in is ·i a I't} la t1 ' e ly la ter developine uni t 

than i s  the leg. l t � w oQld a ppeA r ,  tho re !ure . t ha t  oa s t ra t1 on 

s t i mu.late s t he growt h' ot la te de •e loping p ar t e  to a 8rea te r 

xte nt than part�. wti1oh are re la t 1v e }3 s a r l 1 a �  de Ye loping . 

thi s phe nomenon ma y  possi b ly be explai ned by t be  sp eedi ng up 

ot the ra te of int e �na l a�ore �i on of t ne g ona ds a s  the an1•a l  

beo oau� s o l de r. H�aunpnd ' ( 3 )  e \ta te s " do �bt whe the r t b.ere i a  
I 

any ao t11a l d1f!e re-:iioe ·in · t he n,a tu.re of the s e c re t i on of tb.e 
,_.-, 

go nad be :to1-,. and atter pube rty , but b e l i e ve ·fa t he r  t ha t  t he 
I 

amoa.nt pr,Od. "-'oed 'art e., "/_,' and a l s o  w • •  a s 1 t ( the animal ) grow• 
/' .. i \ 

up aor.e and aore ae �N,e1t 1o.n� i a  prod uo e d  by the gonad • • • •  • . I t  

�-/_.,.;/ "" ' 

� 

�-� ___,.-
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uld a pp ea r  re asonAb le t o  suppo se tha t t he g re a tes t d1 fte reno• 

be twee•� oas tra te and e n tl .re an ima ls s b.ollld be �o und 1A tho ae pa r� e  

wn l ob ttake mos t sro wt b d11 r1 ns th.e ri od when t he go.o.ada a�e mo s t  
-,..__ - ., ' ao t1,� elJ � lll'lC t 1 o n1.ng . The high. degree of de • e lopme n t in oe.e .. 

\ 

"\ �a�te anima ls o f  t ile norma lly la te de v eloping .lo in reg i on inO.l -
\ I e a r l i e r  o��!e t h a t  t nese are ��� maturing than na t�ral anima l s .  

·; · T �  ge.Q.eral t llend o: t"e e fte o ts thu.s sugge s t s ttta t the pr e �e noe 

o t  t gonad1a l  ee ore t i on de pr:e sse s growt h. or diffe re n t  parts  of the 

.. body\ 1»-�.:• dl:CferGnt i c.l ma llll8 r ,  
' . I ·'\, 

and 1.n aooordaooe w i t h t he orde r  

---
. ot d• ••� �me n t o t  t he se pa rts. 

,. \ '  

If 

,.-- ,f" .;. \ Ke a.c wei ght and propor ti o na te da te. rela c illg to. •x ternal 

/ I 

oaroaee ; measu.reiaents are s hown in !a b le V I . Rolleei;a,n ( 6 ) hal 

sb.o•il ,h;� t externa l linear body :nea sw.·ement s a�e pro bab l,y indi -
"'· 

oa t1•� �\t:1� $mo •mt of bone de velopmen t more,t he.o ot any o t be .r  
·. . )·, ',. 

.... ' () ha ra e t . . *, .s i no •  au.ob. measu.re ments are p ri .no ipa l ]J  dep endant o.pon : 
., 

· tb.e s � ze o t  the attima l wh 1o h. in tu.rn largela d.e 'e rmined byA t e  · 

e:to a ta l  ·s t rttc t u.re . He h.•• poin ted ou.t also t na  t ain<'e all s u.cb. 

mea e.\U' e tDe nt e  are int� ��.a .a.o•t� :=to- -�G!.� e.ztent bJ tne flesh. a.Qd :r:a ' 

o o •cu�·tng , o f  tne anima l ,  t hey oa.QJlo t .. be _ tte ifibl• 1ntU .ces o� eke le ,al 

de te lo!}men t .  
\... lo o at a tanding d 1 :f'te renoes i n  bodJ p l'O pQII ti ona are re• 

••ale d  b7 the da ta .in fa ble VI . S1n�e oaroaee l$ ngt� and 

' dt p t h  of ohe s t  are tw o impor tant fac tors g overn1ns body pl'O po:t• 

tt ons the da ta re la t ing to the se meas11reme nt e tiave be en etatia  ... 
' 

ti oally exa•i.a.e d by the me thod of an�lye i l  o t  var1 a noe ( lablee 

.VII n.nd V I II ) .  f be  e tfe o t  ot sex l1pon oa roaee le .ngt· b.  has .no t 

be e n  e 1 gn1 t1oan t . I t  w ill be no te d ,  howe ve r ,  tha t the mean 

oa roa ·st le ng t h  o f  the nottmal tema le e  1e greate r tha.n tb.a t ot 

t h.e oaatl'a te male s ,  a fi nd! n.g con si e ten t w 1  tn t hose ot ns '•••r 

(16 )  Be ok (ZS ) and .lxe lsson ( 39 ) ,. Fro m  !e.ble YII I, i t  may be 
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rement l'O or t i on: t r 1 l e 
• l 0 

.. 
"'· • 

ength ibdy 1 :>2 . 6 10 14 . 9 5 . 0 ~. 6 10 2 . 6 l 1. 9 1 e. e 
n t h o r- 75 • 765. 0 7 3 . 5 'l tr· . 4 9 . 5 1 . 2 1 98. 9 
o ~e 

.a61. s .. 4 .o 470. 8 ,,.. 
-'J 7.1 l 7. 2 

eng t h .... -e 56 • 56?. 2 :se • 8 567. 2 7. 5 . 2 1 .. 7 • 

n"th or -
t ro t te 11 • l J • llt:) . 5 1 . • 0 , 7 ., v e7 100 . 4 

DeRth t . 8 56. S 344. r ~ ., 2 2. 1 .6 100 102 • 
Uhoc:-t 

-
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LYSI S  Q .t!' \i .. l RI J-.l4 CT OF 1£i. GIH GJ..' G.ARCA� (IU l l i tne troo } , 
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........ �------------------------��----------�--�--�----�------�----��--- � ----

Componen t Degre es ot S um  ot Yean F' ve lu.a 

Sexea 

Gro u.p 

rr or 

To tal 

�re e dom S qu�re � S qu.are s f o r  oo m-

z 

4 

11 

lS 

25 
266 

&Q 

108 . 3 

S lG. o 

183. C 

p& d. e o n  

0 . 5 9 

• •• 
. s • 

s 

----·------------------�-----.�------.. �----------�--_.----------------------�--------a----

N 4 S . � no t a ikn 1£ i oan t 

s .  c Signiti oan t a. t  5 l)e r cent po i nt .  
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ALYS IS 0 

' ., 

v i i i  

RlANCE 0 TH O F  C T ( Jii l l i me tre s ) 

C ompone n t  ve� e s  o� S um of �e s n F v a lue 
.reedo!ll S q uar•s Squa re fo r c om-

- _ _ --� -� __ __ --�p�.rJso_Q_ -� _ _ _ _  

"'e xes 3 9 34  :3 11 . 3 6. 67 s . s . 

G.rou.pe 4 ( 4�59 1139 . 8 24. 41 ... . 'tl.l ... 

�ror l l  5 14 46 . 7  
!o ta l  1e 6-'J07 

.... . s . = S 1 g.n1t1 oan t  a t  1 pe r cent po i n t  

!A R1_11': V I II a  

e a n s  eOili.Jla red Re epooti 'fe Means :� te re nce Le ..- e l  Jt 
b� t1fee n  me ens S 1  �if 1 -

-- ---� ------ ------ ------ -- - - --- -- --�- --- ----·--- -- --- �0!��----
a t u.ra l :fe ma les -
, cas t ra te 1ema le s 

. s t ura 1 fe mnl e s  -
ture l :e le 5 

a t ura l .fe ma le s -
cas tra te ma les 

a t ura: l aua le e  -
cas t ra te male s 

'a t ure. l ma lee ... 
cas t ra te tema. le s 

ca s tra te oa le s • 

cs s tl'a t e  te:te le 

l I 

353. 8 
353. 8 

353. 8 

341 . 2 

Z41.2 

Zti4. 2 

311. 8 
34. 1. 2  

:154 . 2 
3�4 . 2 

� 

356 . 8  
Z56 , 8  

Q. O .... . ...,. . 
12. 6 s • 

o • .,.. .... • :.., . 

lZ . O s . ' 
15 . 6  s . s . ' �� ,, -� -"' 

2 . 6 N,. s. ··-
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aeen t ha t se� n6\s ha i P.. h:lg<1 ly � i d nif. ioant o ff(ttJ t !l� on Q he s t  de"? t ll. 

l.rt !ab l e  \/' l i la t.he F.ipn i f i NH ','1 e . t �e d. ti' f;) .t ,L1c�;,; be t-:Ja en. t a� var-
i o u  (l �  an ::.  hu t. bfen L t  � t o � . ·.rha r:lP. ��--� cte. � t d.� p t h.  of t h r..l e ut 1 ra 
ma l3 �  .t lf :f'.; rs s i rw.i ! io n. nt ly a t  t tl� 1 1--e l'  cl:3 nt . p o i n t  from t h a t  ot 

the e s.aye d fo rns. l3 s antl a t  t he 5 !-: � l'  <;; e n :.. . p g L..1 �· J:r"'.1.' tr4 �  l'e c pe>� t 1 v e  
are an s  o :t  t he na b .;.ru 1 fem.iles Rnc c :..� c  t t•a t e  ma l es. v o mpe.ri son 

tf twee.n t h e  mc anE.' .p .. - " ,) i!u r c:E·:"te � d.o no � e v eu ap p ro ach e1e,n1 ... 

f i 0 2 t1C& . 'ha t  1 h'::' c f:e e t  r:.E: iJth 'Y!..' �L c. c nti xc. u&. l�.;· fi i s  le a s  t han 

tha t  of th.e o tr .. c r  � e :i-_P s f'' .J.Ppor t c  tht: o bCQ rt" :: tl -.iil _prt'PJ.i. ou.sly �a d.e 

oo!lee rn i.t.l/1 tc re -�n.C. d.e v e  lop � a.ftt: .r lc:.!pcc t i  or .t;'late I II .  iio1.":-

t v e :r , ."'to [e aJtc..n \ G )  11fJ..3 d.r;a �·n.t a t to ;.l i� 1un to thl c•J irtp le t e  le. c lt  of 

re l&t i Ulll:: UlU vf tlliS c.iJ.!:;! i.\ C llr8 tnttl.l t �:J .i. :t :-t  Pke le: t :il de ve l o pme n t. o.ue 

t o  the ln rc;e c o n t .t-i lJ u ti o.u c:f =- .. , ... \ lj - .uc .:m.c o lc uu8 e r. I.e. the p re ee n. t 

in,e e t ige. t1 on , E.. lt ho ll(�b.. a h& rn c t t.• .ri E 8 t':.  !J�1 the sho. l l o  . .�;e s t  c b.o s t s , t h e  

no .rma l wa le B ha d t h.0 .Lo nge � t ,  t h i cke s t ru-:. d he A v i e s t  1oJ.e s { Se e  
&-.1! � .r ! , Sa o t .i. <u.J. 2 , • 

r�ncl t h  o i  t h o r��, leng t h  of le� , and l�u6t Q of Zo�e 

trot ter • l�� s.9e c j;. i  ve ly , a .r �  g�o a te r i .ll ou �.i l'G anitnale thP.n t n  
....... 

caa tre te e �nd g� e.r. te r i n  en ti .re :n$ le s t han e n  ti re fern� le ..,. · b e  
�he l.a t te r t V\u  t!lea su.re cne .n t  a uc.Me o .ka.a t 6 )  f vlA..I.id to js t rcne; ·1 y 
and s1P,n1fiaa.nt� e·n· re ln t.Ed wi t h total ·na: gb. t o! bvrte 1:1 tne 
oaroase. l t is t b.e .t�e i"ore of 1 r, te i'£ � t  tht�. t.  t· he d i ffo�ent £exe s  

:tal l  i nt o  th.e e£1.1� o rde r t -Jt� t G tcl 'h o ne o.t leg a.nd l o i .&  · l Te. bl� 

iJt } les lengt h  � n 0  fo re t ro t t e r  l�ng t n, re �: u.l t w11 i e  

• u»po rts t he l t �eng th o f  t he c orr� la t 1 on re fe rred t o .  

• El.PEO! OF S EX  UPON COl�S ITIOB OF LmG 
m us rw J'6!Wts , • • 

· 

S i .D4 e  t be  1nf lue.noe of se� on tne e oapoa i t ! oA o f  the 
� ... ... eaae is the aaoa t 1apo .s.- ta.a. t aape o t  o t  tn1 a -- tudJ • Gb.e da t-
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ftla t1 q to ttut Go��tpolti t l vn at t he  ful:� s.r. J. lo in a r:c �a� <·.r t n. te ree t. 
In !ab l �  I\. t h� �i r £e o t1 on a a t e  foi  t he c o.nb i na ii  t o t�l • ;:;1 b o t �  t h.e se 

J o int c a � o g i va � . � h� a!:.L re e u l  t F, o.f e P.o 'l t i 'l ml a ':!J :r it h u  \1�l !'i �"Hle ee,.. 

l" tlmli� t i  d U!>uJl =. n  ab £' 1:J l l.lt 3  .. r� �;·· ,. "·c ·•tt a t'l: fll•ct t !  •·na l  
ba511i . . u. 1 �� o bv L m. �. tt..a t  t b l'; i H i f  .... ni l!L'll ?:o eha l'aC.:e 

te ri s 3 fc ir 1� 1.� rg!: dit te rene� & L1 OO !!IJ J !! i  ti Jt: · '" �  :fi p·l.re s  tor 

the rA� u.-l w.:> i ;t. 1.� f•J� U � J  o� ;}. r :!..JU.o t i s  i n  ti:{� h� .. J9:I:::. l E�X� � chG 

•ha t \. ht> tH.> trM. l mr; l. e ::  h.\.Lve t he � re e t:e e t;  i\r:;e;u.tl' t ':!!. be ��� �o �r a ;1i, 
mu.ag le t. i ::- � il!1 ,. t 'j 1.. 1 >' t . 'Oi !I 5t' IU48J .f ·;o. l  � e ns : r !l t •  1. ad 

Rli trc lie .r� .n:� .l.e!i J �; the. � o.r<i.e r. ih�i t h  :. qw e. t. t·:r ;i!'\ t "  iw\J� V f!l t' ,  t. 1�e 

orde r !t� · �o !s� l .. el"ae . 

h.� n:c��n t ...... Q ol' th ee� d.t -tf�r.: u'lc c:.: o f • '..! � a.a ee ':"' tf'td fr t)�' 

be o :ro:vo r t t  ') n� �'; f i .  1 .a  fr. h J.!. !X •• he r-:: � hn �e teeD r h H· i te 

bJ' oalo&l l eti ;'!{; t ?le �ta.L.\ �!1 ig b. t  o! ea c h  t.t z:;r :1e i n.  t he r. a. tll!'r;;l .t'e mt.:'' J. � � . 

••ll tra te !.� ) er, r..ctl ou. l' t l"u te :!�rnfi lG ;:, � ft'!.' r e i' nt: � . ._ �  'J t  til� rua� !"l 

• 1 &h  t o :r  t h  t1 sr:o B r; :r  tho :li"! L tn u l  ro�l l•�e . T ba  e- e  

4a ta are 1\l tlO !)1'08t ' !) t Od L l  L. ! � t.. o,.rr .rar.\ f � r:rt i n  Fib v r  "lh :i. o h  •�me t'-
------• tratet  o lott rt' .r.n t ot1 15 t be re l. ' d; i � .:-, P '?f.r.: c t  ,>. - Q r  � � o :� t :n� m::. e 1 n  

t he 'ari oll.� '�e � .  b .�t � 1 ,..0 � � �  :r� � �� t 1 v �  � e v r� L; pr-tjn t � �  t h� t �= � e  
· t 1 ssu. e i n  '-' ll C h  o;;:.; ...... I t  w 1 1 1  bEt Sf'�J-;. fro lil lfl�� 'V I  th � �. t,t·, 

re l a 'i v o  ..> rae � o:� t h  ... eexc c. , ar:r-r-it;6'-• G. ac.H> D r d.;:\8 t-v t.he e ."' t� n t 

t o  hie h. t !.it il.< l' C &:� � o·t t  ov a  oo•n!)o � v i 0 ,  � h.d t, :.04 

n• t u.ra l 5 .a& t, lU'.S. l 1'tl �Cl P,l t�  l G& B t t C lH:'  trA t.; i.i S. le 1C.tf.;�.,. 

me d ia te , a�� o � s tra te te w� lti �o e t .  <:-ro .:' l' t h� s e ;(e a  

he 

i S  t h� same f oj r  e a c h  v.r t h� t hr�.te t i r:;  t _!_�. t: � b � 1. ! ·� i u.  a u• er:: :-; -t  v e  

d1 re o t 1o.a in t h �  er.u:;e t.l:r � o n r.:  a n d  !lt.le o l� • Z3::;:1 })•)S i is J.Vt! h �  t !-1  

oa ee of ta t . 
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sex: 

'Bone 
u.e c l e 

t . 

Sk in 

� 

11 . F. u . F. w . u. ; . n . m . F. 

1009 926 1051 940 '1 . 4 

c . F. N. !!. c . :.r. 

6 . 8 8 . 1 '1. 1 

62'12 5 673 6464 5680 46. o 4 1. 9 5o ·. o 42. e 

5 1 14 5676 3 94 9  5432 37 . 5 4 1. 9  30 . 5 40 . 9 

823 836 10 86 ,9 7 6 . � 6. 2 8. 4 6 . 0 

·.rend on , (Jord J 2 24 221 24U 256 1 .. 6 1 . 6 1. 9 1 . 9  
s te ,  e t c .  

8 £  i.o 204 199 151 
. ..,�.:.w. l>t,JJ•c t-1 J n 

1?4 1 . 5 1 . 5 1 .  2 
. - - .  

1 • 

fo ta l; 13 636 �5Zl 1 2  941 1�2 W 10 � 99 . 9 100.1 100 

x Loi.o upon w e r t i b�e bas i a .  

_. I  

X 

1'1. F. 

96 . t..' 

9 1. 0 

c . 4� • ..;.• • .-p. . 

88. 1 1:> 1  

8 7 . 8 100 

89 

87 

129 . 5  143 . 7 1 0� 13 7 

'1 5 . 8 

9;3 . 3 

7 7  • . 1 0� '1..,,  

�2. 1 lt.i )  l..,v, 

•· . ---- --
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Slnet the &Di�l bMA eoapa"d at tb.t •• I 

lld 11, ... - ht , �i t b.  the •on ee qu. enee that the abs olu-. 

o� t be l' r  o a�tpo.o.eJlt tl allts.e> B oan w onlJ wi t bin oer t a1.c limi t ... • 

tbs dlfxeranc· 
ae.aed an laa l 

in o ampo s i t t oA o b taine d  betwe \h& yarlolla l.J  

re :reg8 r t tll' .. be ac cu1 from 

Ta ble lX ,  t he .o.a tu.l"a l te Jt�t.le e  haYe •pproxJ.Iaata q � pt l'  cen t, .  • 
1 

a a \ra te ma te e  11 pe r  o e ll t ,.  and �a• tn t& ttmalea 12 pe r  oe.nt 

a $ e  bone tbs..n tus &J.Git�.i�l �ta l ee. S1m1 16 rl,J • tu.ral fema 1e 

ha'� proxi me. te l.; pe r oe.o, t .  Nld oae t.ra. te le d o n e t ra t  

:xe �nn los 1 2  per oe nt . le u e�  alGSO lc • Aaa1.n , .aa tur-a l tema :te· 
na•e appron m.e. te ly 30 11�r , oent., oe.s tra te e&lEJ• IS pe .t oea.at. . , and 

oaa ,ra t• teme l!t  �- t':&r · c•n�;. mere fa t than the n� ttlrt.l me= $ .  

!tl �  f "tf:te .re�1t 1 'il '4-�Ye lo»een t -o f ta t •· 1J ) .W  �nd ;::ul.e<Jlat 

be tween e e xe �  f.A:ae. bean i'e i.-oo�etb le tor th� la rge d l9e rge�G i"'· 
ln t h o  t::. t ... • b one a!11 . ta t-!11ll.801fJ ��· t i o s  •hlob. &l'e $holiiu :.n ·.ta b le 

·' ' 
x. i 

� ' '· 
. ,. 

ll,houah e a s t �a t 1oo �!l e i ther ••x b.as , r• 1A t1 vel.; . ' 
penal t •Gd �o t h  bo!itr s.ns.� rr.�� �t• de ,e lop• n t , 'ne ae two t1e e ae e  

h a  v. ha��t o e:fxeG-te!i �·fi �tl. am� �1ten t � n  tnd t the 

bone �a t i o o f  the u�� tra t Wi rke iUJ d!fter•nt tr• 

t h a t  or the Ool'l"e il po,ucU, .t:l� ll01'tl'B.l 1 JU 19 .  OA tb.� o t.b.e . 
ba.Ja4·1 howeve r ,  t he grea tly �ncir:ta ae4. depotl t 1oA ot tat Ud 

1 .,_ \ 

�b.e redltOet1 boQe ' an4 ��e l&, dt�J-t,l.op•� t in oaetn,e.a uil 

proto dly modit!tdf{ .�h. f& t.�boAe nd ta t·�• olt r.a tl ol 

onnJt•o •e ti etio o f.  -t.��: Aoraai •.nJ. eala . . ' 
:t t  1 1  1o.t,e r• a t !pa � ; t �  'r"o '• . that the ooapo•1 ti oJl. of 

I I j ' '-
the lftla aa.d l8 � of;; _o�:�i� t� � ·�l•• 1 e  vel!y e 1m1 1A l"  b th&' 

\ I ' 

o J.e -

ot tbt �ae t-ra te :temaa.,,r.; .,, .�_h:e' ,reepe e t 1 Ye pro por t i on• '• :tiaur•a 
\ I J \. \ 

(fable IX ) 'MltJa $9�·;4 (,a,n�;,:,�e. �� to� b�ne , 8'1. 9 and e,. 8 ro11 
I \ .,._ 

aa.eole , and 13'1. 6 qQ.. J l43.,  ,(�r �t .  !be na tua l t.Jpt I . 
\� 

animal s ,  h1)We Ye r a  d1t..f�r aor-, ·:�tl\ �17- ln D t*poa 1 t 1 on • 
\ \ ', 

"'\. " 

• 



. a t i o : 

o le/ Bone 

t/ 
Bone 

Fat/ 
u.e c 1e 

. I� / 
� )/ 

I 
I 

{ / 
"-._) 

.. i .-· ,., I 
'"' 11 ,I , I 

?. 

X 

� ::lEX �'! l'ROPO RT IOIE "'� r. ti)NE lrGSC t 
I 

!l. F.o ) c . [!'. lf. V  .. 

6. 2l o 6. 216 6. 150 

5 .  �G B 6 . 129 3 . '15'1 

0 . 816 1. 001 0 . 611 

c H 
• • 

6 . 043 

5 . f'19 

0 . 956 

-
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»*1''1 eo.l&.rl.l in re Pp eo t t o  :ra t. !hi e dl re o t e  a t t•n, 1 on ' o  

the re la t i.Y e  extent o f  t m  o hanse e pro daee d.  b1 oae tl'a tion 
1.n ma l& a s  oom]')a re u w 1  th femn le aniMa ls.  !hat th.eee ohange a 

h&Y e �-h rel a t i ,elJ gJ,"ea te ts t  for all th.!'ee \i asae e in the 
aee of t he ma le a�� rna1 be so �n tros Table ll 1A wnio n t he 
tan lfe 1gllt o.t eao n t .t sa to r t ho:: oa s t ra t e s  has 'be& n ex.yl"t & -

· se d as a pe reentage at t he mea n  we ight ot tf'te ••� t 1 a 1 ua  i.n 

t he e orr•s po.nd. l il8  uurca.l a ni u l � .  � l tho ug h.  t he re i s  eoae 

dif fe re n•• 1tl t he mean. cal'oa •e we 1 g b.t ot t b.e d 1t:fe re.n t sexe s ,  

t h i s  4.1fte :r.oerJoe ! 8  • �ry s�al l � hen e i the r tto tw o na t ura l  
sexe s , vr 'iih& t\1o oa s t ra c e  sexe s  a c omp111.re d ( fable l ;  p .  36 ) 
alld. ta e r.s lat i vel./ gre a  ta .L'  &t.te o t  lA t he male tex oaMo t be 

a�or1b ed to �!l is tao t o r . I t  Y. o uld appear • t h e refo �  • tb.at 

b o t h  t he oYari e E  and t e s tes i c  a ome way inhi bi t ta t de9 e l op­

men t an .. fa t� o \U'  bo ne and mta o le de vel opme n t bu.t t ha t  t he  

la t �e r  do t td s  more e :tteo bi ve J,.v t ha n t h e  fo rme r .  Whe n e 3 o  h. 

t a  ab se n t , b one , mus o lc and ta t de ve lopment p roo ee4.e i n  a 

very s 1cti l.a r  san e r  tn th� &.cl ! ro8 1 P , i rre spe c t 1 • e  o t  whe the r  

t he ani mals be , &&n o typi oal ll' , ma les o r  fe ma le s .  

!�rning to � l n de •elopment , t he da ta of Te b �e lX 

c how \. ht.t t  t h 1 a  1 1!! ;:. 'f e �a • iml ls. r  1 .n  ne. '!i ura 1 :fema le s ,  ea s t ra te 

ma le s  and oa s t rn te tema le s , bQ.\! ttt Y e lop!ne.n t iii muob. .�treat er 

in 1l!l tural mnle s .  th! s gre e.  te r  tt.e ve lo p�B*3.o.t o t  th.� s kin ot 

mal e  an i mals a ppe a�s t o  be chat-aeteri s t to of mos t spe o.ie l. 

J t  is we ll re aosnia t d  t �a t , t he hi de s of bulla are t hi cker 

t han t hos e ot aowe •. :., t,�cnmond ,,,\ 3 ) to u.nd th e skins ot ram e  to 

be Ye r3 o on a 1 de l'ab ly /he a y ie,r tho t hose of ewes , w hi le 

Wi ls on ,  Xing and Md�r1s ( 34 )  wi th ra)id t s , found t a•t b�oke 

had he ay 1e r  sk1ne than 4oe a .  ' ,  ·. 

• 
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'ro po rti on : Na t ura l �e x : 100 

ex 11 . F. C . F. n. !l. c · V'"·' • 

.. Bone 100 9 1. 8 lJO 89 . , 

. u.s c 1e > 110 90 . 4 100 8 '1 .  9 . 

Fa t  100 1 1 1 . 0 100 13'7 . 6 
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· Ae oan .be Qeen t r om Ta b le tl , t�e me en we i g h t s  o f  . .  
tendon , qo rd. and wa e te for the yar 1 o u.s sexe s  b.av e  n o t  to l-

' 
lowe tt .  as was expe c te d ,  a s iwi ler tr�J8.4.-,,to th e mean we i g ht s 

for uoae . . ' ! hi s i s  no doub t d n.e  to t he gre a t e 1• expo ri me n  .... 
,, I 'al e rror inv o l ve d  i !l  t he  di s ee e t i 0n o f  thc oc yH.r t s ,. 

The s ta t i e t i oa l  signii'tc a . .ua e of the result s for 

· ' bone ; mQ.so le *  :ta t and. ek i o  h:A e  be � n  de te r11.i no d bJ a.nalJ'.S i 8  
' r( of v ariance ( !fa bles  ·�I I , llV a.nd I.VI ) .  

.. -,., ,y, 
!he de gra e o� l ig -

ni!t oa.a.o e o f  t b.e di:tte renoet� be twe en the liez me ans tor eao b.  

of t b8 S.8 ' 1 SBtl88 has & U O been e s ta bli she d 8..nt'! l'e BU.l t.s for 
1 ·s · a ll ,POit l i b l e  o om;;> arl s ons a r e  S lJ.!!Cn&r ieed 1 n  ·� a b le s  II"U XV ,  

and �VIl.  In. e a oh oaae . t he jiffe re n oe )e twe e n  the • a r toas 

mes..no e omptu·� d is .$ � o".a , t oae.t nc l� �Ji th �he diffl3 renoe re qui red 
f o r s ig.nif ! cs..ncc e. t  b o th t he 5 pe r e� .nt. ar;4 1 pe r ee nt . po i r.t s , 

T b.e .+ao k  o t  a&ree me.n t be twe en t 'J e  me E\11 f! gu.r e s  !o r t he na t u.ra l 

�& le a as I CO 'JA ill t ne se tab le � ,  and t h e  c o rr & E  !¢nd1 ne :flgnre a 

a s  �-1 van 1.11 �a ble tx i s  d.u.c t o  the to rme r  be i ng o a lcula ted 
from 'he ,a la.e a  ·Of tb.e to u ani mals , wh. 1 lc the la t te r  ha' 

b•e n de v i.. t- d 1  to r � t.a t l a t i ual p1.tr;po sa s afta.r &ilgplJ!ng v:: 1 ue 

t o r t he  mi s si ng  anima l in Gro 11p V ( aae s ta t 1 e t t oa l  T rea t ment 

1� of Da ta , page .N o . 3 1. ) • 

1f1 tb. regard t o  b iJ n� ? i t  mny be a�eA trom ta blt) XI I 

t ha t  e: e x  has ha d  e. b ighly P 1gni f 1ce nt e f1" e c 1;  upon bone we 1gh t . 

f b.e  s ta.nda ra. e rro . .r pe r pig i �  57 . 3  grEt.me ot 15 . 8 pe r een t .  ot 
� �-�-

ib.e mea .a ,,  wn1 le tJA,El. 13 tanda rd e r�or o t  tb.e sex r.neane j s 25 .. 6 -
grams . rr om Table XI I I  i t � appare nt t ha t  tb.e maana fo � 
na tt�al ma le e and na turtl fem a l es and th ose fo r t he oa e tra t� 

ma le s  &nd ca s t ra te :fe male e do no t cU tte r s 1gn1 t1c!ln t l.J .  

T h ese are the two  pa i r s  o f  sexe s whi c h ba•e a lready be en 

me.nti oned as a pprcs c h i .ng  �aoh o t he r mos t near ]Jr in bo� 

ooapo 111 t ion. In a c ompar1 m  n ot the n at11ra l �e ma le s  w 1  t h  
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TABLE XII 
NAL SIS O F  VARIANCE O F  WEI GHT OF TOTAL BONE ( LEG AND LO IN )  ( Gralltlls ) 

C ompone n t .vegrees o� Swn ot ltean Y valu.e F O  � 
Freedom Sq11aree  S quare tor c om- p • p : 

par i  son . 05 . 0 1  

Sex 3 54052 18017 . 3  5 . 49 3 . 5 9  6 . 22 

Gro ups '• 4 245 80 6145 . 0  ,, 
Err or 11 36073 12'19 • •  

otal 18 114705 

S • Si gni fica nt 

TABLE X'I I I  

TAJ LE OF S I GNIFICANCE : IIEI GfiT O F  TOTA L BONE ( LEG AND LO I N) 
( Gram-f )-

__ J ' 
C ompari s on Re spe c t ive Di ffe re n c e  Le vel or 

------=Me=-a=n�__ be twe��means S ignifi oanoe 

wa t�ra l fe ma le s  - 100 9 . 4  9 25. 6 
cas tra te female s 

Nat��al fema le s - 100 9 . 4 1053. 4 
na t ara. l males 

a/t ura l fema le s - 1009 . 4 9 3 9. 8 
cas trate males 

1111a tura l ma l e s  - 1053. 4 939 . 8 
cast ate male s  

a,tural males - 1053. 4 9 25 . 6 . oas t rate fe male s �a stra te ma les - 9 39 . 8 9 2 5 . 6 
C& E.Jtrate females 

83 . 8  

••• 0 

6 9. 6  

1 13 . 6 

127. 8 

14. . 2  

s .  

N. S . 

w. s .  
<' ..., . 

s . 

N. S .  

Di�fe re n oe  o f  7 9. '1 grams is s ig nifi cant w hen ..P • ..05 

s 
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t he c a s tra te fe ma le o, t he re s pe o t i  ve mean� d if !e .r  s ig ni f i ca n t ly 

a t  the 5 pe r ce n t . po in t , h i l e , a l t h.o w... h t h e  d i ffe r enc e  be tween 

t h e  me anr of t he nf! ture l fe ma l e � e .n1 cq s tra te ma le s i s  not s i g-

.ni fi can t , 1 t 1 r v e ry nea rly � o . 1'he mean fo r t he na t u.ra 1 
ms l e e  d i ffe r� s i � nif ican t ly a t  t he 5 p e r  o e n t . po i 14 t  f ro m  t he 

m ea n  fo r e i t he r of t he ca s t ra te s exe s . 

� e x  ha s a l s o  he d a h i�h ly  � i gn if i oa n t  e ffe c t  �pon 

m u s c le v.e i ,� h t , \ T a b l e  XIV ) t. h.e v a l ue  o b t a i ne d  f o r  "Fu be i ng 

mo re than t hre e t im e s  a s  g re a t a s  t hv t  n eo e s etJ ry t o  e r te b l i E h 

,.. Jgn i f' ic c.. noe a t  the 1 pe r c en t. . po i t .. I t  1 s i n  te r e e ti ng t o  

not e t ha t t he re i s  a h i g h ly s i gn i fi can t e ffe c· t  � twe en d i f­

fe ren t  g r o�pf , a l t h :> u.gh t h i s  i t  no t a f, la rge as t he s e x  e ffe c t .  

T �  s tandar� e rr or pe r pig i s  222 . 6 gram� o r  3. 7 �e r c e n t o f  .......... 

t h e  me a n , w hi le t he s tanda rd e r ro r  of t he s e x  means i s  99 . 5 
gram "' . Fro m  Ta b l e  XI i t  ma y b e  o bs e rve d  th a t , a r  in t he 

c a s e  o f  bvne , ne i t he r  t h e  mea ne .l. O r  t h e  na tura l  s e xe s  n o r  

t h o s e  f o r  t he oa � t ra te s e xe i ffe r fJ i l.,n if ic a nt ly � I n  t he 

o t he r f o ur o ompa r ir on t , h�w ev e r , s i gn i fic ance ha s be e n  e s t a b-

l i she d E t t he 1 pe r  c en t po i n t . I t  1 1  be no te d t h. t he 
. 

mea n fo r t he na·tur a l ma le s d L:' fe r s fro m t ha t o f  b o t h  t he ca s • 

t ra te rua le s a nd the ca r t ra te fema le s by a n  am o u.a t ap pro xi ma te ly 

t w i ce a s  g re a t a s  i �  re q�i re d  for E i g ni fi cano e  a t  t he a r b i t re ry 

1 pe r ce n t . l ev e l . e re a r  f o r  bone , t he me an : for the 

na t 11ra 1 fe ma l e s  d i ffe r e d  fro m t he me a n  .)f the ca � i ra t e :fe:n a le s 

a t  t he 5 pe r c e n t  p o i  .... t ,  to r m�s o le t h e se a1 ean s al!e s i gn i f i ­

c a n t ly d i ff e r en t a t  the 1 pe 1 cen t . po i n t .  

In re s pe c t  to fa t , the e ffe c t  o f  s e x  i s  aga in h ig h ly 

s i gn i f i can t , v� t h  a n  B v a l ue more t han t h re e  t ime s t ha t  e uffi -

o ie n t  fo r :;: ign i :f' i c a no e a t t he 1 pe r o e n  t . p o ll t . AE> i n t he 

....... _ __...,-
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XIV 

O F  VARIA::ICE OF ,JE I GRT OF TOTA L J!OSCLE ( LEG Affl� L'JI'l ) 
( Grams ) 

Component l>egre es tium o t  aea n 8 ya111e 
ot � ree dom Squa re s  � c uare to r o om-

pa ri e on 

ex 3 2 , 665 , '1C 1 885 , 2�3.! 1 '1. 87 3 . 5 9 6. 22 s . ... . 

Gro ups 4 1 , 4 14 , 84 1  353 , 7 1 0 . 2 '7 .  14 

rr· or ' _.li 544 , 9 24 4 9 � 53 8. 6 

T o t a l  18 4 , 6 15 , 46 6  

c:: . ... . • Highly s ign i f i can t . 

�AB LE  ll 

- - - -- - - - -�- - - ---- - - ·-- - - -· - -- - -- - - - - - - · - - -- ·· - __ _ __ ) 
( Gr 

C ompari son Re s pe o t 1Ye 
:eans 

W. tura l fema l e s  - 6 2 7 1 . 6 
oas tra te !e m� le s 

at 11ra 1 tem.a le 
na t u r� l ma le s 6271 . 6 

Bat ura l fe ma le s - 62'1 1 . 6 
cas t ra te ma le 

at11ra 1 ma les -
cas t ra te mal es 6 50 2 . 2 

a tural ma le s -
oaE tra te te ma les 6 5r2 . 2 

tra te ma le s -
oas tra te fe ma le s  568J . 2 

5673 . 0 

502. 2 

5680 . 2 

5680 . 2 

56'13. 

56 73. 

l:tterenoe 
b e twe e n m ean 

598 . 6 

230 . 6 

1 . 4  

2 • . , 
829 . 2  

'1 . 3 

· .. .a .. re noe o f 30 3 . 9 gram �  s 1gn1t 1 oa nt. w he n  
" 43 7. 3 n n n 

I.eY e l  o t  
· 1 gn1t1 -
oanoe 

s . s . 

. s . 

s . s . 

. .... . 
s. s . 

. s . 
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ca se o f  m LS c le , the re has a l � o  be e n a F i gn i fi c a n t e ffe c t be t w e e n  

d i ffe re nt g r o  J.l')S . 1lhe s tan da rd e r r o r  r..e r p i g  i s  4 u 6 . 0 grar.· r- , o r 

Jh.!_pe r ce nt . of the me a n , �ch i le t h:' � tand arG. e r r o r  o f  t he s e x  

e an e  i £  1 8 1 . 6 grams . 

Tab l e  ..\V I I  �: how s tha t t h e  i n te r- e la t i on s h i p �: be tw e e n  

t h e  va r i o us s e xe s  d i ffe r s o mew ha t fro m t !'l:) se f o r  b o n e  a na  m uF c le . 

hi le , a E:  i n  t he ca r- e o f  mu�J c l e , t h� me an fo r t he nn t ura l ma le s 

d i'. ffe r s  l ign i f i can t ly a t the 1 p er cen t p o i nt f 1 o m  t h o se fo r 

ca s t ra te ma le � a nd ·OE �· t ra te fe ma le s , ne i t h� r t h  i f fe re no e  

be t we en th e m ea n s  of the na t ur a l fema l.e s and oa e tra t e  ma le s  

or t he d i f fe re .• c e  be twe en t ho se of t he na t 1 fe rc.a le s a nd 

o� �� t ra te fema le � i s  s i gnif i c an t .  l t m i b t be men-

t i )ne t.. , h oWe v e r , tha t i n  t he n a t ura l fC 1ll le - c D � t ra te fe t•P le 

c ompari :.:: 0n , t he d i f fe re nce oe twe o n  t he me ans i s  ve r y ne ar ly 

l arge e n o ue;h f o r  t' i gn i f i oe .oe a t  t h e  5 pe r oe J t . po iti t . gai n , 

h i lc , a s  i n  tr e ca s e  o f  bone a nd mus cl e, the mean for t h � ca � -

t ro t e  ma le t.: i (J  no t s i f!n i f l c an t ly d i f t e re nt f r o m  t ha t  for ce e -

t ra te fe ma le E' , i n · t he t ura l ma le - na tura l  fe m a le co mpa r i s on 

t h e d i f fe r enc e i r  h ig h ly  s i gn i f i c an t a t  t h<"' 1 ye r ce n t . p o i n t , 

" l t h 'J U ,h u..:> t a t.  bre a t  as in t he na t ura l m& le - c r r t ra te ma le , 

o r  na t ura l ma le - ca s t ra te fe ma l e  c omp1 r i t .> n r • 

. 

'l'he du te  fro m t he at a ly s i s  o l.' V:lr ia C C" o f  sk i n  we i g h t  

i s  g i v e n i n  Ta b le I I I .  � h e  sex e ffe c t  i £  agr i n S i6 n i f i c a nt 

t t he 1 pe r ce 1 t . po i n t , t he va lue o f  1.1' i n  t " i s  case be i ng 

nore tha n fi v e  t ime :: that re e rtl i  re d  f o r  ni fi c • no e  a t  t hi s  

l e vel. 

gro up ,;;; . 

ga i n ,  a l c: o , t he re i s  a s i gnif l oan t e ffe c t  be tween 

� he fl tan t ar d  e r ro r n er pi g i s  5u . o grams o r  5 . & pe r 

oe nt . of the m ea n , w bi le t h e  s tan da r d  e rr o r  o �  the s e x  mean s 

i s  2b . 7 gram r, . Jfrom �·a b le .A IX i t  i s  appa re nt ' ha t t he 
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na t ura l ma le s  di f fe r  s i gn i fic ant ly in re s pe c t  t o  we i Rh t  o f  El k i n  

f r o m  t he re ma i n i ng  t h r e e  r e xe � . T he re P p e c t i v e  d i ffe renc e s  

be t we en t h e  rr.e anP i n  que s t i on a re i n  e a c h  c a s e  more tha v t . i c e 

t he f ig ure . .  e c e s s a ry f o t' E i 0nif i can ce W he n  '£- • 0 . 0 1 .  I n  none 

of t he o t h e r  c om p ar i t o m.: do e t he d i f�'e rence s a p p roo ch r ign i fi ct. n ce 

e ve n  wr en � • 0 . 05 . 
T he re E a l t � re la t ine, t o  t re de ve lo pme n t of bon e musc le 

and fa t in na t ural fe .:1a le a an(. co E t ra t e  n:.u Je � are r up p o r t e d  by 

t he fi nd. ing t' o f  a num b e r  o f  \�· orke rE� . .M.cUe ekan ( 6 )  w it h  Eng l i s h  

La rge Th i te p i gf' , sh o we o  t ha t  o n  t he a ve rage g i l t �' had 1 e e e:  fa t , 

mo re b q_  e and m r ejle a n  t han d i d hog s , a nd a l � o t ha t the masni ­

t..:�.de o f  t he di f 1 e re nce s i n  c ompo s !  t i on was de p e nden t upo n  t he 

f o rm o f  t he g ro w t h  c ur v e . I t  s h o u ld be s t re t s e d t ha t i n  h i s  

· o rk , t he a ni ma lE we re £J ub � e c t t o  c omp le te l a bo ra t o ry d 1 r se c t 1 on , 

and t ha t c o ns e q ue n t ly t he p o s s i b i l i ty o f  e r1 o r  c o  ti uge n t up o n  

t h e  uf! e o 1' car c a s e  �e a s urem en t s \.a s  a v o i de d . ll?o o dma n , Ev a ns , 

G a ll o w  and ffi s ha r t  t 8 )  me a r ur i ng t he pe r oen t a ge of le a n  i n  

r a s he r s  f r om p i gs of ba c on we i g h t , a ls o  demons t ra te d t ha t  R i l t s 

p r o d u ce d leane r ca rca s e �1 than h o gs . ""O Odman , .l!'va� s and 'l'ur p i t t 

( 9 )  i n  the c o urse o f  an i n v e s t i ga t i o n by me a nr. o f  ba la nce tr4tl. s 

i n t o  t he u ti l i sa t i on o f  f o o d  p ro t e i n  f ound t ha t gi l t z w e r e  c ho r­

ac t e r i sed by a c o nr i de rab ly h ighe r lr v e l  of n i t r o ge n  re te n t i o n  

t ha n  ba r r ow s - t h i �  bei ng t he c a s e  e v e n  w hc u  t he am J un t o f  p r o ­

te i n  fe d t o  t he ba rro w s wa s co l. E i ct.e r a  b ly g re £  t c  r t h m  t h a t f e d  

t o  t he g i l t E . :C h i s  e v i d enc e a l r o  i nd i c'l te s the g re a t e r  le an -

----... 

ne s s  o f  gi 1 t� as c om pa re d w 1 t h.  ba rr· o v• s .  Ka nmon d and murray t 7 )  
w o rking w i t h  v a r i J U S  �ng l i s h  b re e ds and us lnR c ar ou se m ea s ure ­

�e nt o , � howe t t ha t t he ct r c a Pe o f  the ho& c o n t a ined more fa t 

t han t ha t of t he g i  1 t . .:. ince t he ra t i o  of d e p th o f  fa t a t  t he 

.. 
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s ho Q lder t o  dep t h  of fa t a t  t he l o i n  w a s  s mbs tan t i a l ly s imi la r  

i n  e a c h  c a f: e , t h ey  co nc lude d t ha t  t. h i s w a s  n o t  1 . e re l y a c a s e  o f  

e a r l i e r  m at 11r1 ty i n  o n e  fl e x  t h�Hl i n  t '' e o t hE:> r , and mai nt a i ned 

t ha t  c r.. f t ra t i on tend s t o vJa rd i nc re a f c d  t C. e  pos i t  i on i n  t he 

b o d y . H a rn.'Do.nd a nd Jlu.r ray ( 7 )  a l s·o rep o r t  11po n  w o rk carri e d  

O Q t  a t  O nd e r s t e po o r t  W i t h �arge nh i t e pi gs i n  W h i c h  t he fo 11r 

�exe s  we re i nv o l ve c . On t he b a� i e o f back - fa t t b  i c kne s s  

me a s11rement s ma �.. e o ve r  t he s ho lll dc r , l o i tJ , a nd r ump , t h e y  

fo und t ha t cv s tra te b o z.1 r s  and � o � E we re fa t t e r  t han c or re t• ­

p o nd i ng ho rma l a ni ma l£ , and a lE o  t ha t  n o rma l � r ows we re fa t te r  

t han no rme t b oa rs . l r om t he i r  C '  ta t he r e la ti v e  d · gre e o f  

fa tne t: s b e t we e n  oa � t ra t e ma le s an� cc r t ra t e fe "1a le s i s  no t 

c le a r , a s  t h e  ca s t ra te le E' t1a d a g r e a t e r  t h i c kne s s  o a t  

o \ e r t he r. h o ul de r  and r um!) , b ut le N :  t h '  ckne s s  o ve r  t he l o i n  

t han d i d t he ca s t ra te fema lEi s .  f h.e x·e s ul ts len d  c on r: i de ra b le 

s u p p o rt t o  t h.r  f ind ing � o f  th i s pre r: e n t  i nv e s t iga t i o n. 

lur t he r c onfi rma t i on o f  t he clrea te r fa t ne s s  o f  barr o• c , 

a s  c ompa red w i t h  g i l t s , i s  aff o rde d by H an e o n  and �e ng t s s on t �7 )  
and .De ng t s s on \ 36 )  Y� i  t h  i:> We di r; h p i gs ; Ai:e l s s on ( 3 9 ) ani Be rge 

( 20 �  w i t h La rge Wh i te and JJa nd ra ce pig s; u ur ray ( 35 )  w i t h La rge 

B la c ks i n  o o 11t h A f ri c a ;  �e ck ( 3 8 )  �i t h  � rman bre e d s  a n d  wo o dman 

e t a l  \ 8 )  and ca l l ow and 13 o a. z  \ 40 )  w i th LA rge Wh i te p i g  e. ·.c ne ee 

f i nd i ngs we re a ll o n  t he ba s i  

e t  a l  l lO ) w or k i ng  o n  t he ba s i 

o f  oa roa s�e a ['  ure men t r . la rne r 

o f  c ut t ing .v i e  lc � a s  a me a f ure 

o f  re l L t i ve fa t ne s s  lr o E h J We �  th� t b a r ro � F w e re f� t t e r t ha n  

bi l t � . 

u on t rate d t o  t he f i nd i ng f:'  of t he ab o v e �vo r kc N , h o w ­

e v e r , a n(t t h o s e  o f  t he nr e s e nt i n_ve r t iga ti on , a re t he  re s ul ts 

o f  o ls e n  and Bull t 4 1 ) and al r- o  tMi c he l l , li a rd and tt am i l t o n t l..> ) . 
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T he for me r ,  who wo rke d o n  t he ba s i s  o f  c ut t i n g  y i e ld s , f ound 

t ha t  ho gs �;� e re o n ly very sl i gh t l y  fa t t e r  t h&n g i l t s and r e ga r -

de d t hi s d i fference a s  i n s ig nif i can t . T he H . t t e r  wo rker s 

es ti m :_. ted · he fa t c .�n t e n t  o f  t h o f'o t \1 0  s e xe e  c he:n i c a l ly and 

rep or t e d · t ha t  the re wa e no a pp re c i a b l e  d i ffe renc e  i n  the c om ­

p o s  i t  i on o f  t ho t w o  sexe e: , t he s y r  t e  m o f fee d i ng be inJ<: t he 

a me o '.C hey ma in ta in ed tha t s w i ne a re t o be c le a r ly <..i ,.. _ 

t i nb lli E' he d f r o m  c a t t le i n  t h i t:  res pe c t . 

· 
A ce r t a i n  am .J unt o f  i nf o rma t i on c onc e rm fl.ng  o t he r 

s p e c i e s  i s ava i la b le . W i t h ca t t le , �o s te r and �i l l er t l l )  
re por t  t ha t  the c a r c a se s o f  s te ars  c o L. t a i n more bo ne , m or e  

l ean , b u t  le s e  fa t t, h an h e i fe r  ce r c a s e t: . l.ira ml i c  h a na 'l' h a l -

man l l2 ) s up po rt t he c o n clus i ons o f  Fo o te r  and .Mi l le r  1· e ga r d i ng 

t h e  re la t i v e fa tne r, s  o f  he ife r E  and r t eer s and a l t: o r e p o rt 

t ha t spay e d  h e i fer s a re fa t t e r than no rmal h e ifer r: . I t  

a pp e a r s  tha t t he d if fe ren ce be twe e n  nor mQ fema l eE ,a nd o � e -

t ra te d n 'll e s d o  n J  t fo l l .:> w  t ho se o b t a i  n e d  f o r  r : i ne . 

i th sheep , n a mmond found tha t t he mus c le - bo ne 

ra t i o w a E  6rea t ee t i n  wt t he rs and l ea s t  in rrms : t ha t f o r  

e �•e £ , o c c upy i ng an i n te r;le d ia te pos i t ion . We t hc r a we r e  

fa t t e r  t h an e 1es and e wes ta t t er t han ram s . 

A l t h oug h t he res u.l t l  o f  M i t c hel l a nd .Ra.mi l c on ( 42 )  

'i ls on a nd  King and .mo rri s  ( 34 )  wi th ra b b i t s , and JTo rri E' , 

Pa lme r a nd Ae n m dy l 43 ) wi t h  ra t r: , B llp p o r t  t he ge ne ra l c on ­

c lus ion t ha t na t ur a l fe ma le s a l e . fa t te r  t han no. t ur� l ma le E ; 

t he t w o la s t - men t i one d ,gro up e o f  'or ke r t r ro <l uc e c. e v i d en c e 

s ug ges t i !l6  t h a t n & t urr l l' e m a le s ha v e a s li g h t ly he a v i e r  

ske le t on t h an na t u ra l  ma l e  ... , o 
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Summ ar! s in g  the pos i  t i �.�n , 1 t w o al d  a p p ea r  t hat b e  tween 

t pe ci e s  t he re are c onr· i de rab l e d i f1e ren ce £ in t he rela t i v e  co m-

pos i t i on o f  t he v a r i oa� sexe t: . "a s tra t1 on , h.o:JW eve r . in a ll 

s pe c i e s  appe ar s t o  fa v o a r  fa t de pos i t i on a t  t he  e xpe nce o f  b o ne 

and mus e le d e ve lo pmen t . · l t i s  � ug ge e t e d  t ha t  the o ppos i ng 

re s a l  ts o b ta ine d b e twe en ce r ta in s p e c i e e  i r  .. due t o  ch ara c te ri s ­

t i c  d i ffe re n c e s  in t he magni t ade ra t her t han in the n a t ure o f 

t he e ffe c t  o f  ca s t ra t i on i n  the se s pe c i e s , and no d oab t t h i s  

l a t te r i B  i nf lue nce d  t o  s ome e x  te r, t by t ho age a t  w h  t o h c a s -

t ra t i on i s  car ri ed ; ut . u ompar i r o n  o f  a.n i ma l e a t  d i ffe re nt 

l iv e  we igh t s a n \!  c ht· ra c te r i E" e d  by grow th c ..r v e s  o f  d i ffe ren t 

f o r m  may b e  a ft c t o r � h i c h ha s pr ofo �. d ly mod i f ie d t h e re s ul ts 

b t a i  ne d . 

3 . . .  0 Fti'AtS . 

T he roo an we i gh t s o f  t he ma in B r o u.p o f  b o d y  o rgan s  and 

o ffals are g i v en i n  T a b le lX and t 11 os e  o f  t he i nd i v i d u.a l i te ms 

in 1,1a. b le .!XI . I n  b o th t a :l l es t t:e pro po r t i ona te de vel o pmEn t 

fo r t he ,d i ffe re n t  r e xe s  ha s o ee n � hJ Wn by e x pre s t  L•g e a ch  of 

t he re s p e c t i v e mea ns � fo r the na t ural fe ma le � , c a s t ra t e  fe ma le s , 

and c a s tra te m ale s a s  a p er oeut age o f  the me a n  o f  t he La t ural 

ma le s. 

:.c he d i f fe ren ce s app are n t i n t he we ig b  t o f the b o dy 

o rga '1s and o ffa l r  may be l arge ly e xplaine d  by t he d i ffe re n t i al 

e ffe c t o f  s e x  u. o n  e a r :t._y and l a te de v e l o p i ng pa r t f' . .Mc�'�"e e kan \ 4 ) 
has s h own t he. t of t he o rgan r , the s k in and ha i r , and the b l o o d 

be hav e os e a r ly , '" nd a. bt!.o m i na l  o rgP 1 r ., a s  la te ,
. 

e vel o p i �: g p & r t r , 

wh i le t h e  t h o ra c i c o rga . s o o c u.py a i l.d;e rme d ia te po � i t i on . 
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!ABLE XX 

EFFECT OF SEX uPON J.>: 'fl OF ORGANS � 

�a� We ight of  Par t Propo rt ion : lia tu.ra l  ma le • lOp 

Sk1nt  Ha i r ,  
w. r. C. . F . N. ll� O . l'r •. N.P'. - - - -

b.o :>ts & Blood 3508 552 7 3751 3382 93. 5 

Tho.raci c organs 1 7 69 1830 1833 1797 96. 5 

.Abdominal o rgan.s : 

( a  ) .Uime .n t.ary 
!:raot a2u-e 3522 2866 3·184 113. '1 

( b )  Rema inder 66 14 '1459 6475· 694& 102 . 1  

!o ta l Abdominal 9872 109 81 934.0 lOlZO 10:>. 7 

TO!AL O RGANS : 151.49 1633 8 149 24 15309 101 . 5 

¢ lnc 11ld1ng o t he r  par t s  removed as offa l £ .  

C . F . 1l. M. c . •• - - -
94 . 0 10 0 90 . 2 

9 9 . 9 100 9 8. 2 

122 . 9  100 1.11. 1 

11.5 •. 2 100 lo7· .. a 

117. 6 100 108 ., '-

1()9 .  � 100 102 . 6 

Ino lud.ing a ll p arte  re moved during dre s s ing ,  exce p t  gani ta l organs .  
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I t  w ill be no ted :tr·om !a ble l.X t ha t  w h! le na tura l ma le s s ho w  the 

grea te s t  de ve lopmen t  o t  b l o od , skin and hair ,  and thor a c i c o rgan � , 

they s how the s malle s t de v e l o pment o f  th e a b do ru1na l  o rgan s. �hi 
' 

be hav i o \11' i s  t h e re fore in a o cord w i th t he gene ra l trend e:�.re ady 

men ti one d ,  for the l e. te de v e l op i ng  reg ions and t i ss ue s  o f· t he body · 

t o  be re la ti v G ly l es s and e a r )3 de v e lop i ng parts re la t i ve ly m�re 

e ve loped i n  na t ural ma le s than in na t ura:! fema le s ,  c as tra te 

fe ma le s  o r  c a s tra te ma le e . %ha t the abdo m1na l o raan e ( La te 

de v e loping }  or na t ura l fema l e s  are no t s o  he a vy those 'o f  the 

cas tra te a nima l s , a lt ho ugh c ons iderab ly  hea v ie r  than thes e ot 

natura l ma le s , follo e x p;J c ta ti on r . Fig.  V I I i llu stra te s t � 

p !'opo r t i onal dt! vs lopmen t  o t  the di fte ren t gm up s · of o rgans of -· - - ., 

t he v a� i ou.s sexe s .  

lh-i le t he pr op :>  rti o.na te fi gure s fo r t he ma t;vr gro apa . 
..... ..._ 

i n  §.! a b le U oa n be e :xp le.t ne d by t he d i ffe rent ial re sp on se o f  

early an4 la te de ve l o p i ng  or gans i n  � 1tfe ren t ly sexe d  animal s ,  

t he be b.a vi :>ar o f  ce r tai n o f  tb.e 1 nd i  v idua 1 or ,gans re qai re s  

pe ci al O CJns i de ra t i on. 

An inspe c ti on o:r Tab le XXI sno ws t nn t the be hav i o ur · 

of the b ladde r, kidne y s , sp le a n ,  pancrea s o.nd ps J & S  mu.s c le i s  

no t c o ns is te n t  w i th th�. t of t he re mai ning i te ms iJ:l  t he a bd. om-

i na 1 gr oup .  Howe ve r ,  a l t n o agh i nc lude d i n  t he l a te de vel o p ing . "' 

gro ap on aeo o unt o f  t he i r ana tomi cal pos i t i on i n  the bo � , t he se 

a re re la t i v e ly i.a r ly deve l o ping o rgan s U .tcUeekan ... 4 )  and have 

me rel y be ha v e d  1n t he manner expe c te d  of � u.c h ,  being \� ll 

de ve l o pe d  in t he bo ar a nd le �s we l l  de v e lo pe d  in e n tire fe na le  ... , 

spaye d fe ma le s  and ba rro ws . he fa c t  t ha t  the me a n  we i gh t  of 

the pancrea s  is grea t e s t in thefooar a ni ma ls w hi o h  had t he low­

e s t  le v e l  o f fo o d  i n take t Tab le �XV ) is i n te re s ti ng in v ie w  of 

� 

-



TAB IE XX I  \ 

EFFECT OF SEX UPON DEVELOPJIENT OF INriV IDUA L OR GANS 

:e an weig h ts Pro por t i on : Na tar 1 male 
• 100 

. � .  C . F' .  N : M. O .M. N . F . C .. F. N. Y. c. u • - - - - - - - -

Ho ofs 48 44 6 1  4 7  '7 8 . '7 7 2 . 1 100 '7 7. 0 
air &: Skin 324 34 1 3 7 2  317 8 7 . 1 9 1 . 6 100 85. 2 

J:Ho od 3 136 3142 3318 30 17 S4 . 5  94 . '7  10 0 90 . 9  

! ho .rac i o  oraans : 

We ok 'l: h3 mus 58 53 5 '7  55 10 1 . 7 93. 0 10 0 9 6 . 4  
He art T hy m11s 2 9  26 �9 27 10 0 . 0 89 . '7  10 93. 1 Lu.ngs & !J! raohea 642 7 12 6 9 5  654 9 2 . 4 10 2 . 4 100 9 1. '7  

·ea r t  25a 2 5 6  2 7 8  255 9 1 . 0 9 2 . 1 100 9 1 . 7 
� lood v e s se ls 352 :325 31 7 381 111 . 0  102. 5 10 0 122. 1 

& Peri oardiwn 
D1 aph8ram 433 45 7 456 419 95 . 0 100 . 2 10 0 9 1 . 9 
oe s ophagus 74 7 8  9 0  : 76 82 . 2  86 . 6 100 84 . 4  
S toma c h  606 64 2 622 5 94 9 7 . 4  Io 3 . 2  1JO 9 5 . 5  

., 

Small Inte s t 1 ne 1459 1488 1 1 64 13'77 125. 3 12 '1 .  8 100 
Re o twn 1'79 196 176 180 10 1. 7 111. 4 100 
Large I n te s tine '16'7 9 4 6  G65 ?87 115 . 3 142 . 3  10 
Cae c um  173 171 148 1'10 116. 9 1 15 . 5 l 'lO 
Kid ne y & le af 

fa t 2161 2 7 12 2 136 2660 101. 2 12 '7.  0 100 124 . 5  .... \'1 J!soas ( ma Jo r  
P1&3 mi no r ) 604 572 632 571 9�. 6 90 . 4  100 9 0 . Z 

Panc reas 10 7 1U6 108 9 9  9 9 . 1 9 8 . 1 10 0 9 1. 7 
Li ve r 1'185 1839 14S S  1580 12 3. 3 127 . 0 10 0 10 6 . 2 
S p le e n  92 8 9  lO J 86 9 2  .. 'l 89 . 0  100 8 6 . 0 
Caul fa t 23 1 30 6 221 268 104 . 5  138. 4 10 0  116. 7 

sente ry & �a t 125 1 1435 1 2 9 2  1293 9 6 . 8 . 1 1 1 . 1 100 10 0. 1 
B l adde r 60 64 70 5 7  85. 7 9 1. 4  100 81 .  
Ga ll Bladde r 61 4 3  93 7 8  65 . 6 4 6. 2 100 83 . 9 

ie�r odue t iv e O r�a � ;  
Te s tis - tt!ght - - 223 

le !t 250 
e ni s 2 S 9  117 100 39 . 1  

Ves ion1ae �emina 1s 144 
Cowpers U.land 147 2 . 6  100 1 .  8 
Ule,ras &: Vagina 48<D.. 6 39 . 1  - - 100 8_. 2 
Ovaries 10 . 5  

T 
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.MoMe e kan • s  t 6 ) s u gge s t i ::m t hat t h e  s i ze o f  t hi s  g land may b e  .i n ­

c re a se d by � h i g h  p lan e o f  nut r i t i on . 

T he re l e t i ve de v e l o pme n t of the p s oa us c l e s  i n  the 

f o ur s e xe s  i s  e imi lar t o  t ha t fo r mu� c l e  i n  t he le g a nd lo i n , 

t he t�e mus c le s  be i nl?! he a v i e s t i n  the na tura l ma l e s , fo l l owe d  by 

t he n a t ura l fe ma le s , w h i le t he i r  We i 5 ht i r  v e ry nea r ly t he same 

i n  c a s tra te ma le s a nd ca s t ra te fe ma le s .  Th i s  grea te r de v e lo p­

me n t  of the p s o a r  i n  g i l t s  than i n  ba r ro � s i s  i n  a c c or d i� i t h  t he 

fi nd i ng of Wo o d man e t  a l  ( 8 ) . The e ffe c t  o f  Eex upon k i dney 

ei gh t  i s  i n  a c c o r d  w i t h , t h o ug h  g re a te r t han � ou. l d  l:e e x pe c tad 
l 

from , t he ear ly de ve l o pi .QB  na t ur e  o f  the o rga n . I n  v i e w  o f  

t he ge n e ra l ly a c ce p t e d  o p i ni on ( Wo o dman e t a l  - ( 8 ) , Emme t and 

Gr i nd ley - ( 32 ) , McMe e kan ( b ) - ) t ha t  k idney we ig h t  i s  la rge ly 

i nfl uence d by t he q uan t ita t i v e  le ve l o f  pro te in i n t a ke , t he 

da ta re l a t i n� to the ki d ne y s  i s  par t i c ula rly i n te r e s t i ng. '1' ho .1gh 

t r ea t ment b:y .Jti B he r ' s _ana ly s i s of v a r i anc e E> how s  t ha t  t 

g re a t e r  ki dney we i g h t  o f  the .na tu. ra 1 ma l e s  i s  s t ro ng ly s i gni ­

l i cant at t he 1 pe r c e n t  p o i r t ( Ta b le XXI I a nd XXI I I ) t he le� 

of p r o te i n  in take o f  the r e an i ma l s  wa e s i g n i f i c a nt ly lori er t han 

in t he o t he r  sexe s t Ta b le XXIl and XXV )  .Whi le the me an ki dney 

we i g h t s  o f  t h.e no rma l fema le s anc t he c a s tra t e  an ima l�, do no t 

d i ffe 1• s i ��:n i f ic an t ly ( Ta o le XX.lll) i t  i s  no t e w o r t h.y t ha t  t he 

c a s t ra te fe ma le s, w hi c h  we re c ha rac t e r is e d  by a ni g he r. week ly 

c o ns ump t i on o f  f o o d  { Ta b le XXV )  than e i the r na t lll'a l  fema l es 

or c a s tra te ma le s , have Eft..- .ret.' te r me a n  k i dney we i g h t  t h an t he s e  

l at t e r . I n  the c a s e  o f  t h e  n r  t u.ra l  fema le s e s  a o moa re d �� i t h  

--·· 



'!ABLE XXII 

.AN.4LYSIS OF VARIANCE OF •lEIGHT OF KIDNEYS ( Grams ) 

C ompone n t  De grees o f  S11m o t  •e s.n .., 'f& lu.e 
re e dom 

Sexes 3 

Gro ups 4 

Err or 11 

To ta l 18 

1J!Al3IE OF SI GNI FI 

S quare s S qua re lor o om-
pa ri son 

1S , l'5 6 , 055 9 . 51 
688 172 0 . 27 

7 , :.>0 9 63 7  

25 , 872 

s . s . Rignly s ign i f i cant. 
N . s .  11o t s i�nif i can t 

TABLE .LXX I I I 

E - IGHT OF KI DNEYS ( Gra.ms ) 

P O F 
P• . 05 P • o . o l 

3A 59 o. 22 
3 . 3 6  5. 6'1 

S $  

Sexe-s comp-are d lt.&.S pe.o:.. t i .11-e 8J1.8 M.Ue r�»,qe 
be twe e n  mea ns 

Le Ye l of Bi"8.ailtt1tiA· 

1. 4 292 . 2  

2 6� . ":';':· ... . I 335. 8 
...... 

Katura l  fema le s • 

ca s tra t e fe ma les 
a t\lr& l fe ma le 

na \ura l rua le s 
a tu.ra l fe ma l es -

ca s tra te ma le s 
21! � . 4 :t.\: \'� 21:.. ,.., 0 v ..a... ., , 11� ., v «J . 

·a tura l ma le s - 331>.- 8 ·:' ' 263 . 0� 
oas tre te ma le s ;' \'\ 

a t u.ral ma 1e s  - 35ff e<c;. ��l':l':� -\ 202 2 . ,. ,. . .. ,... ., .. (, \ . 

0 . 8  

74. 4 

1 • •  

7 2. 6 

43. 6 
oa s tra te te rna le e  1 ·, .- 1. 

ca s t ra te ma l e s  - 263.� .0 fi f .�. 292 . 2  2. 9 . 2  
ca s tra te dre mal e s  \. 1 · i,, l ! J I[ \' :1 �,, 

-·- � --� __ _!...J�L __ l_j __ t_ __ i...__...__----'....._.__._l..i_ --------- --�---- --'------->. 

' ----.-�-
- ·� 

Di�fe renoe of 35. 1 gre.n{s l>,e�1teeA �m�:ans s ig ni:ti oan t  w b.e n  P 
" n 49 . 6 n / "it.,r . !' ·._ tt n n 

1' 

I 

' ' ·� t ' .. , 
' '.i ... 

. s . 

s.s • 

w . s . 

s . s . 

s .  

. s . 

= . 05 
• . ol ' 

'·.J 



TABLE XXIV 

ANA JXSI � OF VARIABOE - :MEAN �IEEKLY CONSUKPT ION OF 

C oapone .nt 

Sexes 

Gro tlpS 

Err or 

T o tal  

EQUIVALENT UNI!S - Li ve - We ight range 
78-10 lbs to  200 •210 lbs . 

Degre e s  of Sgm o f  Jlea n  F va lue 8 a t  
rre e do m  Sqtlare s S qu.are for com- P • 

z 122 .0'1 

' 110 . 27 

ll 54 . 8'1 

18 287 . 21 

- _____ _____...____ �-� -- ---� -

p ar i s  on 

40, 6 9  8 , 15 

2'1 . 5'1 5 . 153 

4 . 9 9  

. 
, .• At ___ _ 

-....,._ ------- �--�\ · ..:.·' ';{�>" �-. �- � j_ 

s .  S ,  High l1 s igliffloant 

!ABLE XXV 

. ocs 

\. 
. .  \.'-

• 

\ 

L 

-� :r-"-

P a t  
p • 
. o 1 

TABLE OF S IGNIFICANC E • MT'AN WEE KLY 00 NSUMPT I OW OF 
EAL EQ.UIV ALTl' �· . U ve - We iS ht range of 

'10-80 lbe to 2 00•210 lbs . 

C ompa ri son Respe c t ive Means Vi :f:te renoe Le vel � 

. s.  

be twe en me ans �i�.ni:fi oanoe 

!fa tll.l'al fema le - 33. 00 3� 90 1. 90 ll . s. 
oa e tra te :fe male 

lfa tu.ra l :fema le s - 33. 00 28. 02 4 , 9 8 s . s • 
.na t\lra l ma le s  

wa tura l fema le s - 33 . 00 33. 0 2  o . o2 w . s .  
cas tra te male s 

)fa t tlral ma le e - 28 . 0 2 33 .02 5 . 00 s . s . 
cas tra te ma lea 

lfa t u.ra l •ale s - 28. 0 2 34. 90 1 , 88 s . s. 
cas tra te fe ma le s  

caa tra te ma le s - 33 . 02 34 . 90 1. 8 8  w. s . 
oas t ra te fema le s  

Di ffe rence of 3 . 25 uni t s  be twe en me a ns i s  s ignif i can t 
when P = . 05 

Diffe ren ce o:t 4 . 5 8  unit s be tween means i s  si gn if i ca nt 
w be n  P= . o� 
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t he c a s t ra te ma le r, - s e xe s  in w hi c h the me a n  we ek ly f o od c on ­

s �m� t i on wa s m�ch t he s a me , t he re s� ec t i v e m ea n  ki dney we i � h t G  

a ppr o xi m at e v e ry c l ?s e ly . T he d if fe re n t i a l  re s :oon s e  o f  t he 

l i ve r  be twe en �e xe s , a lr o , ha s n o t  be en i n  a c co rd w i th t he e x-

p e c ta t i ons o f  a n ea r ly de v e lo p i ng o rgan . I t E  re la ti v e de v e  ln n• 

men t i n  the fo � r �e x� s may , howe ve r , be e xp la ined upon t r e  b as is 

o f  i t s  g ly c oge n i c  f�!c t i �n f o r  i t s  we i g h t  ha s i nc rea se d i n  the 

fo ur se xe s  t' c c o rcl ing t o  i nc re a s e s i n  fo o<.... c on E umpt i on \ Tab le 

�· ) • I nc r e a s e  i n  t he qua n  t fta  t i  v e  le v e l o f  nut r i t ion 

h a s  n o  do ub t i nc r e a s e d  t he amo unt o f  . •  ork t o  be rfo rme d by 

t he l i ve r  , bv t h  in t he ma nufac t ure o ... g ly co t:;e n  ani i n  de am l n-

a t i on o f  sur p l us pro t e i n . oYe ekan ( 5 )  o b ta ine d a s i ftn i f i -

can t f unc t i ona l re s ponse i n  t he ce. 1:1e o f  t he l i ve r  t o  va r i a ti o n 

i n  bo t h  t he c uan t fia t i ve a n d  J ro t e i n  p lane o f  nu t ri t i o n . 

T he s ta t i s t i ca l re la t i )ns ht ps f or t he we igh t OL t h  

a lime n t a ry t ra c t \ e xc l us i ve o f  t he oe �J o phag u� J a re pre r e n te d 

i n  �a ble XXV :• (Ana zy s i  ,f v a r i ance ) a nd T a b le XXV I I  (fJ!ab l e  

o f  si,.,niticanoeJ . I t  1 s ap pa re n t tha t tho d iffe re nee oo t we e n  

t h e  me a n  we i gh t �  fo r t he na tura l male s and os s t ra t e  fema le s i s  
ta t i s t i o a l ly � i en i f i oan t a t  t he 5 , er cen t . po i n t . 'l' h e  fa c t 

t ha t � i pn if i c� nc e ha e n o t be e n  e s t a b l i s he d  be tween t he mean 

e ig ht E  fo r the o the r s e xe s  doe � no t i mp ly t ha t  t he d i ffe re nce s 

be t w e e.n t he r e · re no t re a 1 .  E in t he c & s e  o f  li ve r 1 e i �h t , 

t he d i  ve rgen c :i. e s i n  a l i me n t a ry t ra c t  W6 i g h t  pro bab ly r e s t  

upon a func t i o na l ba s i s , f o r  t he o r de r  o f  t he e e xe s  fo r i n ­

c re a s i ng t ra c t  �e ig h t  i s  t he same a s  f or ino L e a s i ng fo od 

cons ump t i on - na mel y na t ura l ma le s , c a s tra t e  ma le s ,  na t ltra l 

fe ma le fJ , and oM : t ra te !e � le f'  \ Ta b le s  X .IV and XXV , ' and i t  



XXVI 

.A LYSIS OF VARIAN C� OF u.EI GR':' O F  .ALI T �RAO! { 1  uni t = 10 g�amt 

C ompone nt 

Sexes 

Groups 
Krr o r  

Degrees of � um  o �  
reedom S t Qa£e a  

3 

4 
ll 

7 ,0 85 
15 , 363 

5 , 949 

a an 
>:> quare 

, 36 1 . 7 

3 ,840 . 8 

540 . 6 
T o ta l  1 8  

S . • S 1 gn 1 :loa.nt 

�: va lu.e 
fo r o om• 
� ri s on 

· "  

7. 10 

J! 
p = J:' .: 
c .05 o .• O l  

� - 5� 

3 . 36 

6 . 22 

5 . 6 7  

S . S . = Highly s igni f i cant 

! XXV I I  

TABLE 0�, BIGNIFIO'ANCE : WEIGHT OF A Ln.r.J,TARY T R.A� 
( 1  wr.i t • 10 grams ) 

Viffe re noe Le Yel or 
exe s vompare d  Re spe a t i t e  means b e tween means S i gni f1 -

a t ura l fe ma le s  
oa s t ra te :fe ma l e s  

Ba t ura l te ma le s  -

na tura 1 tHl l  
a t u.ra 1 ;tema le e -� ra u'l\8. 1 e e 

lla t ura 1 ma le s -

cas tra te ma le s 
a tiLI•a l ma les 

oas t ra te female e 
Cas tra te ma le s -

cas tra te fe ma le s 

325 . 8 

325. 8 

Z25 . 8  

300 . 

ao o . c 

Zl8 . 4:  

312 . 4:  

300 . 0  

3 18 . 4 

3 18 . 4  

352. 4  
352 . 4  

2 6 . 6 

25 . 8  

7 . 4 

18. 4 
5 2 . 4 

34 .; 0 

ean oe 

· """ ·· 

. s . 

. s . 

. s . 

s .  

s .  

D i ffe rence o f  3 1. 1 uni ts be twe e n me a� s i s  s 1 P.n.i fi eant whe n  � = . o5 

s 

ss 
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w o u ld a p p ea r  na t ura l t o expe c t  the g r e a t e s t  de v e lopment o f  t he 

a l i m en ta ry t rac t  in ani ma l s  i nge �· t ing t he g r e a t e s t  a mo u.nt o f  

fo od . T he me a n  le ng t h s  o f  the E mn l l  i nt e s t i n,s , large in t e �· ­

t ine , c ae c um and re c tum f o r  the f o ur sexe s a r e  s h o wn in Ta b le 

XXX , 'J ho llb it  t h e  d itfe re nce s a re no t g re a t , t he y  f o l low t he pr o ­

por t i o na te d. i ffe reno e s  i n  the we i g h t  o f  the t ra c t , f or t he me a n  

t o ta l le ng th i s  g re a te s t  f o r  t hE' c r- s t ra te female s and le a o t f o r 

t h e  na t u.r a l  ma le ... . 

v o ns i de ra t i on of t he ·p r o po r t i ona te f igure s  i n  T a b le 

XXI , re l a t i ne t o  t he c a ul , and t he k id ne y  and le af fa t , re ve a l s 

t he  oompa ra t i v e l 3  l arge d i ffe ren t i e l r e s p or.se fo r i n t e r na l  fa t 

de ve l opmen t i n  � i ffe re .n t ly s e xe d ani ma l s . on ana ly s i s  of t he 

v ar i ance o f  t he c om b i ned we i g ht f; o , t he �e two 1 tems , t he i n­

f lue.no e  of s e x  \1 a r.. fo und to be s i gn i f i o a n  t at  t he 1 pe r  cen t . 

po i nt (Tab le XXV I I I ) . The s i gn i f i c ance o f  t he d i ffere nc e s 

be t �e en t he s e x  me an� h a �  ueen t e s t e d  i n  Tab le XXIX . tn f our 

o u t  o f  t he o ix p o s s i b le  e ompa ri r. ons s i gn i f i o ano e w a s  e s t a b ­

l i E he Q , bo t h  na t ur a l  ma le s and na t ura l  fema le s ha v i ng s i gn i · 

' i cant ly les s i n te rna l fa t t ha n  e i t he r  of the ca s t ra t e  ty 1 e .... . 

�ex t he r�o r e  ha � i nf luenc e d  i n te rna l fa t de v e l o pmen t  i n  t h e  

m� d i re c t i on a s  i t  d i d  the fa t o f  t he oa r ca ee . 

he se re s ul ts a re i n  a c c o r d  wi t h  t he f ind ing s  o f  

''o o dman e t  a l  l8 )  wh o s h o.W f> d t ha t barrowE po sse s s e d  he a v i e r 

f la re s tha n gi lt Q 

the l ar�e p r ogre f s i  v e  i nc re as e  l n  t he ,,.�e i�ht o f  

t he b 1 1  b la dde rs l inc ludi nG c o n te ot s ) de r i v e d  fro m e pay e d  

o w s , n o .,me l so ws , ba rro ws: and b o ar s l s  s h o w n  i n  Ta ble XXI .  

T h i s  fo l l ow �  t he o r de r o f  s ln U6 h to r , and i t  � o u ld appe a r  

tha t t he ga ll b la dC.e r c on te n t  i s  di re c t ly de pendan t up on 

t he le ng t b  o f  t he i n t e r v a l o ve r �v h i ch an ani ma l fa � t � . 

T he  s i s oh e:.re:,e of t he '  b i le f r om t he b la dd e r i s  kno w n  t o be 



TABLE . UX 

EFFEC T  OF SEn T1POB . LENGTH O F  ALIYERI!ARY T RAC T .  

Mean Leng th l cm. ) Propor t ion : Na tura l male 
• 100 

!. F. a . F . - a .•. - !'h!:.. C .  F. - � c . ..... ---!..!!.!... 
Sma l l  in ,• • ·  1956 2017 1951 1980 100 . 3 103 . 4 100 

tine 
101. 5 

Largo in.tes- 399 39 4 
tine 

Oae cua 

Re ctum 

25 

10'1 

2Z 

89 

5 1  

u 
85 

367 113. 6 112 . 2 100 

26 104. 2 95. 9 100 

104. 5 

108 . ,  

9�- 12 5._� - 104._� - 100. --__ 11<l!_ 6 

!ot a1 le ngth 2487 2523 24 11 2'6'1 103. 2 104. 6 100 101. 1 

' � \� 
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.lB.AJ",YS I S  CF VARIA!f C r<' OF i'tF. I GH'r OF IN'l'ER'!AL .FAT ( Grame ) 
( Jilane and Kidney fa t p l us Ca\li :tat }  

Oompone n t 

Seus 

»egr�ee or ::sum ot 
Ere e aom S quare 

� 2 �1 74 ,6og 

e a n  � va lne F 
Squ.are fo r ooP.l- P • 

p3..ri s on . 05 

724 , 856 8 . 20 3. 59 

----...... 

F �  --
. u l  

6.2 2 s ... 
Gro upe 

Error 
979 , 0 1  244 , 7G4 2 . '17 3 . 36 5 .  67 lr.S 

11 88 , 35 1  

To ta l 18 

'3 7 1 , 86 1  

4 , 125 , 3 85 

s . s .  • H i ghly s 1gn 1:fican t  

TABU XXIX 

TABLE OJf S I GNIFICANCE - VlEI GRT OF IWTEE:.AL FAT ( Gram• ) 
( Flane and Ki ciJle3 fa t pl ·lls Uan l fa t )  

Sexe s  Compa re d Re spe o t i'fe rJeans JJlt�e re noe Le'fel ot 

----
b e twe e n  DB a.ns S .ig nifi-

�. -� �- �---�·- _ _  -----���---- � --�  �-��--�- -·--� � _ __ -� 
oa .o.oe 

�a tural ta ma le s • 239 1 . 8 30 18 . 2 626 . 4  s . s . 
oas tra te te ma le 

IJa t ura l I ema les - ��S l . 8 2249 . 2 142 . 6 11. s. 
na ture.l Ill& lea 

11a tur& l ta ma le s- 23 9 1 . 8 2 9" 18 . 6 626 . 8 s . s . 
c a s tra te ma les 

Ia ttU:"a l male s - 224 9. 2 29 18. 6 669 . 4  s . s .  
o� s t rs tc :1a le s 

a tur" l ma le s - 2249. 2 3018. 2 '169 ; 0  s . s . 
ca s t ra te fe ma le a 

Ca s tra te ma le s - �918. 6 Z01 8 . 2 99. 6 B.S .  
cas tra te fe ma le a 

Di ffe rence o t  4 13. 7 grams be twe e n  means i s  sig.ili fi oan t w he n  P • 0 . 06 
n W 683 . 8 K W W n W n p : 0 .0 1  
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s ti mula t e d  by t he pa s sage o f  f o o d  from the s tomac h to t he s ma l l 

i n  te s t  L.l e .  
I 

ca � tra t i on. i n  b o t h  s e x e s  ha s g re a t ly r e dtlc e d t he s i ze of 

t h e . re prod uo t i  v e  organ s . I n  t b.e ba r r o  il , b o  tb. t h e  s em i na 1 v e s i c le s 

and (.;o wpe r :  g land have be e n  re d uc e d  to v e s t i ga 1 pro por t i o na , il hi le 

t he -oeni s ha s P t t a i ned o nly J9 pe r ce n t . t T e. ble XXI ) of th.e wo i �b. t · 

of t h i s o r�an in t he boa r . f ur t he r p o i n t  o f  i n t e re e t i s  t ha t  

t he mea ig h t of t he le f t  t e � t t s  is c ons i de rab ly g rea te r t han 

t ha t  o f  t he ri gh t . T h i s  wa s c ons i s te nt ly t he ca s e  f o r  eac h o f  

t he f ::> u.r  b va rs an6. 1 s i n  a c co r d v. i  t h  t h e re s o. l  t s  o f  ucK e nz ie e t  

a l  l a l ) w ho f o110d t ha t i n  s e v en o f  .n i ne .)a re t he l e f t t e s t i s  

wa s t b.e he a v i e r . I n  t he s pay e d E OW S  t he mean we ig h t o f  t he 

u t e rtl( a na va._, i na was b u t  8 . 2 pe r cen t o f  the we i g ht o f  t h e s e  

pa r t s i n  no rma l fe m a le OJ .  

• OF SEX IN LOIN A.l> Lf.G • 
------

As y e t , t he re la.t i v e  de ve lo pme n t  o f  b o ne , m lls c le e nd 

ta t i n  t he di ffe re n t ly s e xe d a nima l s  ha s be en di s o  uss e d  o.n ly i n  

r i la t i o !l  t o  t he t o t a l  we i g h t  o f  e a ch o r  t he se t i s s ue s  c o n ta i .c.e d  

i n  t he leg and l o i n  �o i n t s c ons i de re d  toge t h er . t te n t i on 1 1  

now o e  i v en t o  t h e  re l at i v e  magni t ude o f  t h e  s e x  effe c t s 11pon 

b one , m 11s c le and fa t in the l eg as c ompare d wi t h  t he l o i n . Sex 

di ffe re nce s i n  b one f ::>r m, ·as o pp o €e d  me re ly t o  t ho se i n  b o ne 

we i g ht , a nd t he re la t i ve re s p o ns e  in t he d i �fe re t sexe f Sll b-

c 11 ta ne o ur and i n t e rmus cu lar fa t a s  o pp o se d t o  t h a t  o f  t o tc l fa t 

wi l l a l s o  be g i v en a t ten t io n. 
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( a )  Efie o t  upon �one . 

he mea n we i gn t s at t he var i  011� �ke le t a il  t1ni t s and 

th e i r  nro por t i ona. l de v e l opmen t  in t he f"' ur s e xe s ( na t ur a l  

ma le as � tandar' ) are g i v en i n  xa b le 

I t  i s  app are nt t ha t  t he o rde r  of the s e xe s  fo r i n-

c rea s i ng bone 

ke le t a l  u.n i  t 

1 Rht i s ,  i n  ge ne ral , t he same f or t he s e pE ,r a te 

a s  fo r t he to tal a mo un t  o :  t h i t  t i E t.ue in the 

h ind l i mb and l o i n , t 1l i s o rde r be ing ca& t ra te fem a le !? , c n � ­

t ra te ma le s , na t ura l f e ma le s and na t ura l  ma le s . 'X he m o s t 

obv i o u s  exc e p t i on i s  t he l llmbar ve r t i brao , w he re the orde r 

of t he oa e t ra te s i f�  re v e r se d . "'ne se a re t he t v .. o 9e xe s , 

howe ve r , whi c h  have be e n  sh o wn  t o  ap p roa c h e a c h  o t he r  v ery 

c l os e ly in b ody c ompo s i t i on , and t he di f fe re nc e i n  q ue E t io n 

i s  on ly o f  t he or de r of 6 gra m ... . 

I n  o rde r t o  s h o w t ha t  s e x  ha s a ffe c te d  t he s e p a ra te 

bo.ne s in a s im i l ar manr� r t o  t he c omhine d  ske le ta l  we i gh t s  o f  

t he l eg ano. lo i n , t he v a r i ance o f  t he fem ur  we ie.h t s  h as b een 

ana ly s e d  \ Table XXI I ) • l' he i .nf l ae nee o f  sex i s  E ign i fi ­

ca nt a t  t he 5 -o er o en t . p o i n t .. 'J! he s t a n dar.d e rr :)r pe r  pig 1 s 

16 . !l g ra ms o f  6. 5 pe r oe !� t of the me a n , whi le t he stanuard 

e r r or o f  t he sex means i S  7 . 4  graillS . T he l e v e l o f  s igni f i -
c a nc e  o f  t he d i ff e r enc e s be t we en t he s e x  means i s  s h own i n  

Ta b le l.XXI I I .. l' he me a n  for t he na t ura l male s d i ffer s s i g -

n i f i can t ly a t  t he 5 pe r c e  1 t po in t fro m t ha t  o f  e i t he r  t he 

c a s t ra te ma le E  or t he oo � t ra te fe ma le s , and t he mean o f  t he 

nor ma l fema le s  fr om t ha t o f  the c a s t ra t e  fem a �  e . T he me an s  

o t  t he na t ur & l fema le f: and c a s t ra t <"  ma l e s , a l t ho ug h  no t £ >1 0 -

n i fi oan tly ci.i ffe re n t , a re v e ry ne v r ly s o . :L' h.e se ;.=e r ult s 
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TABLE XXXI 

EFFECT O F  SEX UPON DEVELOHlE NT O F  BONE 

Jle.an we ight ( Grams ) 
l'I .F. c. 

Loin -

Ve r te b rae 343 . 0  312 . 8 3-44 . 3  

Hind Li mba 

i'e mu.r 26 1. 6 237 . 0  267 . �  

··a te lla 14 . 6  12. 1 16. 6 

T i bia- 176 . 0  157 . 4  184. 3 
l'ib lll& 

As t raga 1\18 30 . 2 29 . 3  32 . 9  
,, _,_......;:....._ ----- -

\oio 1eane wn 36 . 6  34 . 7 40 . 8  

Taraa l.a 26� 1 25 . 3  30 . 1  

Splints 10 . 8  1u . 0 12 . u  

cannon 51. 5 4 9 . 5 55 . 8  

TOTAL LEG : 607 . 4 555 . 3 639 . 8 

Dew C laws 9 . 6 1o . o 11. 7 

Pas te rns 22 . '1  21. 8 25 . 0 

C o ro ne t s 18. 9 13. 8 15. 2 

lf av i cu. l ars 
and �e s s . 4 . 9 4 . 4 5. 5 

Pe da l s  7 . 9  7 . 5 9 . 7 

TOTA L FO OT: 59 . 0  5 7 . 5 67 •. 1 

306. 4 

239 . 2 

13 . 5  

167 . 2  

3u . 1  

36 . 1  

&3 . o  

1� . 5 

50 . 7  

575 . 3  

9 . 8 

21 . 9  

13 . 5  

4 . 5  

a . u 

5'1. '1 

.. .  _,. 
' -

Propo rt i on 

99 . 6  90 . 9  

97 . 9  8 8 . 7 

8 8. 0 72. 9 

95. 5 85 . 4  

9 1 . 8 8 9 . 1 

89 . 7  85. 0 

86 . 7 84 . 1  

9U . O  83. 3 

9 2 . 3 88. 7 

94 . 9  86. 8 

82 � 1  85. 5 

90 . 8 ' 87. 2 

9 1 . 4  9u. 8 

89 . l  80. 0 

8 1. 4  77 .• 3 

87 . 9  85. 7 

,.. 

. 100 89 . 0  

100 89 . 5  

100 81. 3 

100 90 . '1  

100 9 1. 5 
' -· 

100 8 8 , 5  

100 9 3 . 0  

1UO 87. 5 

100 90 . 9  

luo 89 . 9  

1 'JO 83. 8 

100 87 . 6  

1uo 88. 8 

100 8 1. 8 

100 82 . 5 

100 86. 0 
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!ABLE WII 
' 

_., ___ _ _ _  .,._ . - ·---·� _ _ _  _ _ _ _ _  _ �-·s { Grams) 
Degre e s  ot · S um o t  lfe an F yal ue ., a t  F a t  

Freedom S quare s S qua re f o r  c om- P • P = 

__ _ _ _ _ _ ___ p8.:ri_ s ()n _ ._ QL�·-QL_ 
sexes 

Gro 11ps 

Error 

!ot a l  
.. .... . ..,: ... 

. 

Seu a  Compa red 

z 
• 

11 

18 

TAB 

Z989 . 9 1329 . 'I 4 . 86 

3203. 3 8oti . a (I 2 • 9 2 

30 11. 5 2 '13. 8 

10203- 8 . . ' • • If· -..:; · ·� .. �..._._.._;t:;.r:�, .- ..;. 
'"."' j· .. ,· r. I . . \. • '; "(.·' {:.� t�.� / 

S i-Signific&llti 
B. S. = Bon significa n t  

TAB LE XXXIII 

E - FEMUR WE IGHT 

3 . 5 9  1. 22 

3. 36 

-
Re speoti'fe Jlean s Dif fe rence Le ve  1 of 

s 

l'J . s.  

Be twe en means Signi :t ican ce 

Ba tara l fema le s  - 26 1. 6 
ca e tra te females 

lla tu.ra l fema le s - 26 1. 6  
na tll.l'a 1 males  

wa t wtal females- 26 1. 6 ' 
cas tra te mal es 

lfa ta.ra l ma le s - 269 . 8  
ca s trate males 

l'a t u.ral ma le s  - 269 . 8  
ca s tra te fe II8. le  s 

Oa £ tra te ma les - 239 . 2  
cas tra te fema le s  

23'/ . u 

269 . 8  

239 . 2  

.239 . 2  

2'3 '1 . 0 

237 . 0 

24. 6 s 
8 . 2  11 . 8 . 

12. -t u . s. 

30 . 6  s .  

32 . 8 s.  
2 . 2 lf. S . 

Diffe rence o t  23 . 0  grams i s  s ignifi cant when Y • . 05 
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'PlATE V .  

m r 

' 
-----\ 
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are thus in  gene ra l  a c c o rd wit h  tho se in Table XI I I  • 
• 

'J.' he depres sing e ffe c t o f  the �ex glands upon the re la- · 
t i ve grow th  of later de v e l o p i ng pa rt E i f  c lea r ly  ind icat ed agai n 

in t he da ta o f  Table XXXI . The s ke le ta l  uni ts o f  the l e� and 

loin hav e  be en showo to exhi b i t  a we l l  de fi ned grovr t h  gradient 

from fo J t t o  loi n  \ MoMeekan -4 ) . In each sex , cas tra t i on has 

re s ul ted  in a pr opo rt i �na te ly grea ter  effe c t  upon t he earli er 

C.e v e l o p i ng slce le tal u.ni ts= , or alterna t i ve ly , a smt lle r  rela t ive 

e ffec t  upon l a te de ve l oping unit s. J!;ven \"O ithin the enti re 

female thie  phenomenon and the exis tence o f  this gradient i s  

de mo.ns tra ted by the g re a te r  e ffec t upon the bone s o f  the low�' r 

l e� than  �on t he up pe r  le6• �hus the bones of  the fo o t  are 

12 . 1 per cent ligh ter , the cannon, 7 . 7 pe r cen t , t he t i bia-, 
I 

fi bula 4. 5 pe r cen t . ,  the fe mllr 2 . 1 per cent . and thj lwnbar 

v er tebrae O . A:  pe r cen t  lighte r  t han  i n  the nu t ural male . 

This :ta t  tor pi ct ure s uppor t c. the � ugge e t i on pre vipu.s ly advan­

ced tha t t he ma le sex glands exe r t  a more powerful depres s ing 

e ffe c t  u.pon the relr ti ve gro'li th of l ate de ve loping Wl.i ts t h a11 

d o  the female gland s . 
� 

J:'late s v.�: . V I , VII and VII I show the effe c t  af sex 
, I 

upon the to rm and eiee o f  three ty p i ca l b�ne e of t he hind limb� , 

namely the femur , t i  bia-:t'i bula 8Jld cannon , and als o  t he lumbar 

verte brae . rlones de r i v·e a . from e ve �y pig Ela ughtered are shown ..,. 
in each p la te , t heF:e be ing nrraJ)ge a accord 1!16 t o  tha group und 

se .• • 

From Plate V i t  v�1 11 be o bserve d  t ba t t l1e lumbar c olumn 

i s  a mo� t uns u i ta b l e ske le ta l unit for de te rmini� the effe c t  o f  
. of 

�ex upon the de vel Jpment of b o ne , s L.ce/ the nine.te en io in bone s , 

e i�ht ha ve se ven v er tebrae and e le ven have � ix . only in t he 

case of t ho fir s t gro up o f  c i2 s t ho v er te b rae number c _n-

ta �. t . .F la te V e mpha � i se �1 t he d e s irabi lit y  of redu.oil1cl t he 

·� 
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da ta re l at1 na t o  t b.e loin to a s i x  'fe r te brae ba s i s . I t  i s  n o te ­

wo rthy tha t the re i s  a grea t de a l  o f  va r ia t i �n in the fo rm o t t he 

.fi rs t and a l s o  t h e  la f: t  ltl.mba x· ve r te bra. • 

.. -he 'be s t  e xamp l e �  o f  pe c ul i a r !  ty in t he fo l' tn o f  t he l as t  

v er te b rae •fY b e  s e en i n  �is s  � c s . 2 6  a nd 2 6. I n  eac h o f  t he se 

ani mal s t he i r ve r t.e !;r e. e 1f t.e nde d p� rt l:l lr. t o  t he sa or&l re gi on , and 

:t i rm .cy  fu.(.&d w i th h he 1e J.vi s .  In t he ca s e  o f  t he fi r s t v e r te bra , 

t he v&.t•ia t iou i s  p� r U u u.la rly S. ?:p are nt i n  lo i n b one s c; JQ t a i n i ng  

se ven v e r tebrt�.e , a s  in Pi� s N o s .  25 , 26 , 1 and 39 , f o r  in  t he se 

the f i  ro t se gme n t  ha s two p a i rs o f  c omp� ra t 1  v e  13 smal l t ran s ve r se 

p roce s se s iu:: te a d  o f  the o.su.a l  o n e  :pa i r . In Pig lfo . 9 6 ,  a lt b.o11gb. 

t he lo in ·oone h a e  f e 'f e n  se gme n t s ,  t he  for-m o f  the !'!. r e t  ve r teb .l'a 

i s  . ��i t e typ i ca l , w hi le i n  £1g ft o .  4 1 , wh i ch has a l o i n bone ot 

sex segment s ,  t he :ro r rn t s  c ons i de rab ly mod i fi e d . 

pa r ti o ll la r llf !ntere e t t !' g  q ue s ti on i s  t he re la t i on of 

r1 b numbe l� t o  t r.�.� nu.mll(:U' o! v e r te b rae i n  the l umb ar reg i on .  

oMeeita.n { 6 )  ha s rll$ nt i o  ... 1e d how pig bree de r s  ha ve long b een 1 nt e r ­

e s t•d i n  impr o v i ng ca .roa �e length b y  i nc rea s 1 ng  the number o f  

!'i u s  and. tl1a t c o n� ide1•a b l e  sucoeFJ �  ha s 'b ee n a ch i e v e d  a long tae s e  

l i n es . e h a� a l � o  po in ted o u.t t ha t  t h 1  s bree di ng p ra c t i ce 1 8  

unde s ira b le fro m a car oare qua l i ty p o i n t  of v i e w  1 �  1 t  re sal ts 

in  a re d uc t i on i n  t he numbe1 of ver te brae i n  the l umb a r  c olumn. 

Tha t a large r i b  nUL'lbe r i r  a E s o c i a. t: e d  w i t h a sma l l  numbe r of 

,... 
v e r te br�e in t h o  lo in re61 on is  � agge st e d  by the pre s en t  da ta . 

O f  t. he nine t e en p i g£. 1.lS e d  in t he 1nve E: t iga t i on ,  e le ven ha d fo u.r -

tee .n pa l ..r s  of .l.'i b9'an.: t he o t her e ight " h8.d f i f'te �n pa ir s .  Ot 

t he  e le v e n  p o e  s e �  s 1ng fou.r teen pa i r r  • e i gh t  had lumba 1• oo lWDJlS 

oor1 � a inlng se v en ver te orae , wh i le a u,  t he an i mals wi t h  t he 

sre a t e .r  numbe r of' 1' 1  b E"·  ha d on l:t s i x  l u:: :.;. �·- ve r t e b rae . 

I 

/ 

\ 

' ') 
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In J?late V I , t b.e fe mur s  are sb.o wn and in th.e se the 

mo di fy ing i nf l ue nc e  of f'ex i s  mu.ch more cle ar ly  e v !de nt than 

in the ca re of t he l umba r ve rte brae . I t  i s  not i ce ab le tha t 

t he fem llr o f  the na t ura l  fe ma le i E  loA:ge r t h a n  tha t o f  t he 

cas t.ra te ma le i n  all  groups , a nd  lof16e r t h a n  t ha t  of t he cas ­

trnit.e fe..Ja le in al l grou.ps  exce p t  i n  the case of pi gs :. os . 4. 1  

and 40 ; He re the diffe rence in fa v o u.r the ca s tra te females 

i s  very s light . o te a l  tha t the fe ::n ur o f  the na tura l male 

i s , i ll  e ach gro up , lonee r than tha t o f  the ca s tra te fe ma le an d  

l onger  t han tha t o f  the oas tra·te ma le in thre e  out  o f  the f o ur 

c ompari s on .. , . �he re i s  ve ry li t t le difference be tween t he re � -

pe o ti ve lengths f Jr the cas t ra te or f o r t he e nti re sexe s .  P la te 

VI a ls o  s ho ws tha t the b o ne s of cas tra te s are cons i de rab ly more 

sle nder  than th se of e n  t ire lma ls . 

Pla te V I I  and V I I I  s ho w  the e.L  .. >·o t :f sex upo n  the 

t 1 b i a -fi ba1a and cannon re sp ec t ively . Diffe rence s may be ob-

erve d simi l�r to those dls cusee d in  o onnea t i on wi th  the femur . 

In o rde r t o  ga in m o re nr e c i e e know le dRe of t he e ffe c t  

o f  sex u.po n  bone i"o nn ,  the le .ng t h crf ea�h  f'emur , t ibia -fi bula ,  

and cann o n  was meas ured . !!' he da ta re la t i.og t o  the we ig h t , 

leng th and t h i ckne � s  { we ight / le ng th }  o f  t � e �e b onee � re pre een ted 

in '.l!ab le .IXXIV . 

I t  i s  B.PJ?a ren t ' t n a t  t he na t ural ma le s have  n o t  only 

"\ t h.e he av ie � t . but a l s o  the lain� rt and t h i c ke s<t bone s , .h l le 

the cas tra te fe male s have the li�hte s t , sh o rte s t , and t hi nne s t . 

�he e n ti re fe males  occ upy p o si t " on i nte rme di c te be twe en the E e  

two  extreme � , �h i le t h� aa s tra te · ma le s re s e mbl�  t he ca� tra te 

fema le s ve ry c lo se ly i nde e d , both  in re s pe e t o t le ng th and 
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Femur 

T1 b1a ', 
� 

Cannon 

.l-ENGTH � 

emu.r 

!i b1a 

Cannon 

'emu.r 

�i bta 

Cannon 

TA13IE XXII V 

EFFEX OF SEX UP0 
a.nd c 

OF 

-"': 

, '1: IB I.A.-Fl BULA 

:eB-'n ( We 1gbt '1.n Graa1s : Length- . Pr opor t i on : l'fa tllra l l!a le 
i.n m. m'" ) = 10 

261 •. 6 23 '1. 0 21'7 . 3 239 . 2  

1'16 .. :; 1 57 . 4  1-84. 3 16'1. 2 

5l. a 49 .. 5 6-5. 8 50 a '1  

1 8 8 . 9 180 .. 9 1 88 . 3  181 . 5 

173 . 5 167 .. 7, 1'14 . 0 17 1. 0 

81 . '2  Sv . 9  84.1 82 . 6 

1 . 586 1 . 5 10 1 . 420 1. 31 

1 . 0 14 0 . 939 1. 05 � u. 97 8  

0 . &�6 o .  6 12 o . 663 o .  6 14 

9 7 . 9 

95 . 6 

92 . 3 

lO O . Z 

99 . 7 

9 1 . 6 

'7 . & 

95., 8 

�5 . 9 

8S. '7 100 8� . 5  
85. 4 100 90 . 7 

8 8 . 7 10 0 9o . 

96. 1 luO 96. 4 
9 6. 4 100 98. 3 

96. 2 100 9 8. 2  

9 2 . 3 100 2.  

88. 7 loO 87 . 6 

2 . 3  loo 92. 6 

----��------�----�--------------.------------.--------------------------------------------------------� 
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ilABLE XXX« 

ANA.LYSIS O F  VARIANCE OF I.l'"NGTH 011, FJi3roR ( 1U ll1me tre s ) 

C omp one.c1t 

Sexes 

Gro up e 

.t.rror 

� o ta l  

egre es o� S um  o f  Yean ' va lue ¥ 
�ree dom S q uare s Sq �re fo r o oa- P : 

p ari e on o . o5 

z 

• 

ll 

18 

li. S . • 

azo . a 

2 G 2 , 7  

341 . 7  
93 1. 2 

1 08 . 9 

t)5. 7 

3 1. 6 

o t  s ig.ni f ! c a .n t  

3 . 45 . 59 . s. 
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t h i ckne s s of b o ne . I t  i s  no t e w o r t hy t ha t t h e  i nf l ue n ce o f  

/ 

c a s tra t i D n h as t)e e n  g re a t e r  i n  r e s pe c t  t o  t h i c kne s 3  g ro w t h  

t han le Qg t h  g r o� t h .  S i nce grow t h  in leng t h  i s  re la ti ve ly e a r l i e r  

de ve l o �i .g than g ro w t h  in thi ckne s s  lHammond - (5h Ycl� e�an - \ 4 }  

Pa ls s on t 5o ) , t h i s  i s  a rea sona b re expec ta t i on fo r i t  i s  ana logo us 

t o  t he s i t ua ti on e�i s t i ng in re s pe c t  t o  the t i s s ue c . I t  ;..1 1 1  be 

re me mbe re d t h.a t t he te was a g1'e8. t e r  p rooor t i ona t e  d i f  � e rena e  

be tween t he vari o as sexe s  i n  t he ca s e · o f  fa t ( la te de ve loping } 

than i n  the ca�e of'  b o�e and mus c le l e r r }3 d e v e l o p i ng } .  

The da ta re lR t i ng to  fe m u r  le ng th has b ee n s ub Je c t  to 

ana. I..Y s i s  of v a r i ance and t he re s u. l ts are g i v e n  i n  :? a b l e  A 

I t  w i ll be o bs er ve d t ha t  t he F v a lue tor t he sex compone n t  i s  

no t u.i te gre a t enough t o  al low s i gnif i canc e t o  b e  e s ta b li she d  

a t  t he 5 p e r  cen t  po in t . 

( b )  .Ef'fe o t  Upon Mu.s c l e.  

In Tab le LXXVI t he amoun t of mus c le t i ss ue in t he l eg 

an d. lo i n  i s  chown for t he var i ) u.S sexe s oo t li  11pon t he b as is of  

rr:e a n  and re  1 r. t 1 v e we ig h t • 

In t he case o f  b o t h  J � i nt s , the  t ura 1 m..a le s ha ve  

t h e  mos t mus cle , w i t h  t he na t ural fe ma le s  h av i ng s l ig h t ly 

le s s . t.r he t VIO  c a s t ra t e  scxe s have ap pro:xi ma t e  1y t he  $8.me 

am o un t , b ut c o ns i de rab ly le s s  tha n t he n-:1 tura l s exe s . N o te 

from the p ropo r t i ona te f i gu r e s  i n  T a b l e  AXXVI t ha t i n  o a H ­

t ra te ma l e s  and f'e ma le s , a s  co mpare d w it h  na tura l ma le s ,  the 

e a r lie s t  de ve loping le g mus c le ha s te en aff'e c te d  t o  a gre a te r 

e x te n t  t ha u  the late  de ye lop i ne; lo in mus c le , al thoug h the G. i f­

fe r e �ce i s  sma ll . 

�he gro wth o! l a te de ve loping part s and t i s su e s  i s  

enc our aged i n  c a s t .ra te a rlima ls , anci on t hi s  a c c o Wl  t the de -

c l i ne wi th age i n  t he in tensi�3 of  gr o� th of  ea r �  de ve lo ping 

par t s  w i ll be grea te r i n  the m than in na t ura l m i ma ls . 



!ABLE XXXV I 

1gh t _\Grams J Pr op? rt1 ').r:l : tt a t u ra 1 ma le 
• 100 

Sex B. F. c .  :F. N . M. C . Jl. � . F . C .  F .  N . M. c ...... 

Loin 2932 2755 �02 2  272 1 97 . u  9 1 . 2 loo . 90 .. 0 

Le g  3339 29 18 S442 2 959 9 7 . u 84 . 8  100 86. 0 



!!'ABLE XXXV I I  

�rop o r t i on : Na tural ma�e 
: -:£66 - -� � � -- -

Sex :  N . F . c . :r. 1l. 1!. c .ll. B. F .  u .F. .N . H. a . ..... 

Lo i .n  

Subou ta.ne o us 2828. " 3260 2 139 3077 132 . 2 lf)·2. 4 100 . 140 . 6 

l.n te .rau.s c u.lar () 7. '130 652 762 103. 4 112. U 100 1 16 . 9 
- - -

!o tal : 3502 399 0  27 9 1  2839 125. 5 143. 0 100 13'1 . 6 

- - - - - -

Leg . 

S a.b c u tan.e o 1.1s 14 1u 1458 9 63 1363 146. 4 15 1. 4 100 14 1. 6 

Inte r mu.s a a.la r 203 2 28 1 9 5  2 30 104 . 1 116 . 9  10 0 117 . 9  

-

T o ta l :  1611 16 86 1 158 15 93 139 . 3  145 . 6 luo 137 . 6  
· - -

'TOTAL: 5 1 1� 5G7 6 �949 ' 5432 
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( c )  Effe c t  u.pon i'1::i· 

T he e ffe c t  o f  t ex. 11p o n  t he a mo unt of r ubc u tane o us , 

i n te r mu.sa.ular , and to tal fa t for e a c h  of t he J v in ts i s  s holfn 

in •ra b l e  I I .  

I t  �11 11 be o b s er v e d  t ha t  the S llb c u. t a ne o ua :fa t has 

be e n  i nf l ue ric e d  by sex t o  a mac h .gre a t e r e x ten t t han ha s the 

i n te rm u.s c ula r fa t , al t houg h  bo t h  ty ;e s ha v e  b een a ffe c te d in 

a s i mi la r  di re c t i on. � he re la t i v e inc re a se w i t h age o f  t ub-

c ut a ne o us fa t i s  gre a t e r  t han i t  i �  �i t h t r ue in t e rmus c �lar 

fa t \ :·cue ekan· - , 4 )  - ) s o  t ha t  the sex d i f fe renc e s  h av e aga i n 

been ,grea t e s t  i n  re s pe c t  t o  the la te r , ra t he r than the e a .r l i�  r 

de ve lop iug t i E s u.e . 

5. s 

!be da ta re la ti ng to int ernal caroase mea su.ro mc nt 

are pre s e nte d in f:a b le UXVIII (Back :ta t a n.d be lly t hi o kne s s  

and :1easuremen ts ) and ta b le �XX,lV. { lo 1 n  out asurement s ) . 

7rom !ab le �VI I I , i t  may be se en t ha t  the mean 

be llJ th 1 okne s e o f  the en t i re and ca s t ra te :f'ema le s 1 s a pprox l ­

ma te ly t he same , and grea � e r  tha n t h a t  of t he e n  t i re or c a s ­

t ra t e male s ;��; Iammond and au.rray t '1 ) . re por t  t ba '- Che 'P�e seno-e 
.. '" 

o f  t he  o vari e s  i.n t he s ow t ends t o  t h i c ke n  t he mammary g land 

regi on �  ana. :f'o\l.ad th a t  e n t i re J.'ema le s had the tb. i eke s t be l ly , 

fo l l-ewe d ,  in or de r , . by o a s t ra t6 feUl&. le s , cas trat e ma le s am 

e n t i re ma le s . Li t t le re li a bi l i ty i s  a t tac h ed t o  t he s t reak 

.da ta owing to t ne small numbe r ot animals up on wh i c h.  the 

\ 
pr e s e nt re s \ll t s  are ba se d , t he di ffi culty ill ,!leo ura te l.y de ter-

., 
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SHOULDER 1'A'r :;  
.-...-.....-.....:;;;;;;..;......-.... _ 

Itulel' 
0\lte r 

2 6. 7 
l 2 . Zi 

3��. 4 
].�� . l 

., ;) CJ "" -' • v 

9 ;  

to ta l .  ·- 9 . 0 46 . 5  3 9. n  

LO IN JAT : ....,.__ -

I.nne r  
O \lte r 

T o ta l :  

RUKP lAT : 

1;� . 8 
\,j . �  

23 . 1 

�s . �  

1 P . 5 
11 . 9  

30 . 4  

� .3 . 6 

:AN BACK FA� � 30 . 1  ,."1 6 . 5  

RATIO SHOU£�ER FAT 
LO n� F. 

BELLY THICAJ 

.l.o.te r i or 
Me di a l  
I.nqu1.na l 

l.l)-9 1. 53 

C! C! . :,... ... " 

33 . :,  ;; z . ;: 
30 . 4  2 9  • ..; 
tl r. • 5 'l l . 2, 

.MEAN BELLY '1 UI CKl'lESS : 
�.,_, ,.... .. �� 1. 2 

] 4 . 0 
'7 . 3 

2 1 . 3 

1. 3 

2 7 .  

l . Sc 

� 2 . 5 
26 . n  
26 . 4 

2 8  . .. 

�l 'J t £ 
1 1 . 5 

89 . 5 
1�-53 . 7 

s .  7 10 0 .  

21 
I') . . ..., 

.-.9 .. 1 

ZO .. l 

· "'  9 8. 5  
' 12'1 . 

10 8 . 5 

13 � .. 

35.  7 · 110 . ?  

L 67 

30 . v 26 . 0  
B6 . 9  

2 7 .  u 

l�L " 
1 16 . '; 
11 1 .  '7 

lt � . 9 

1 12 . ). 
- 4 2 .  t 

119 . 2 

13 2. 1 
l u 3  • 

1·! 2 .. '7 

15��. J 

134 . 2 

102 . 5 
1 1 1 . 5 
1 1e . 2 

] 10 .. 

1 , , " _ _  ..... 
l"' " 

v v 

100 

100 
10') 
l 1 J  

l•JO 

1 ' 0 

100 
l:..lC 
100 

lCJ(I 

12 4 . 8  
l?.!iPQ 
i_ .. ,, 

15G . l  
10 6. 8 

1 3 o . 6 

14 1 . 3 

}. 3 1 . 3 

� 1 . 2  
10 0 
10 1 . 9 

9 8. 2  

--� -�-----------------------



"-..-

....... 

-59 -

mi ning t h i s me a s ure ment , and t he fa c t  tha t  no co ns is t e n t  t re nd 

wa s s ho wn i n  t he me a s ure men t - by mem ber s o f  di ffe re fi t gr oup � . 

:r ne sex e ffe c t s upon t he JSao:li ta t t h i ckne s s  m ea sure ­

me n t �  are o f  cons ide ra b le magni t u.de a nd i n  li ne w i th t he e ff e c t , 

a l re a dy d i s c us se d , up on t he c o mb i ne d we i g h t  of fa t in t he 1e g 

and lo i n  J o i  1t s . f hus t he mea n  b ack fa t t h i ckn es s w hi c h  

McMe ek an t 6 ) f ound t o  be ve ry h i g h ly c o rre la te d w i th t he t o t a l 

we i gh t  o f  fa t i n  the oar ca s e , i s  gre a te s t f o r  go nade c to mi se d  

an i male an d  l ea s t f o r  t b.e ent ir e m ale s, wi t h  t he en ti re fe -

ma les in te rme d ia t e . T he s p ay e d fema le s w e re s ho fl n  from t he 

d i s se c t i on da t a  to be s l ieh t ly ta t te r  t han t he co s t ra t e  ma le s ,  

an d  t he me an ffa c k  fa t me a s ure m en t  o f  the forme r 1 s a li t t l e  

large r than f or t he la t te r . 

Ab in te re s t i ng fe a t ure re ve a le d  by the pr opor t i ona te 

f ig u.r e s in �a b l e  1XXV I I I  is t ha t , i n  gene ra l ,  t he thi ckne s s  o f  

t h e  o ut e r  lay e r  h a s  ':l ee n inf l u.e nce d by t he E"ex d i ffe r enc e s  

be tween t he a ni ma ls t o  a grea t e r  e x te n t t han ha s t he t hi ck­

ne s s  o f  t he i nne r lay e r . McMe e kan l 6 )  fou.nd tha t the i nne r 

fa t lay e r  was la te r de v e lop ing t han t he o u.t e r  l aye r and t ha t  

i t  wa s effec t e d  t o  a g rea t e r  e x te n t by v ar i a t i ons i � he p la ne 

o f  nu tri t i on .  I t  s h o u ld  b e  me n t ione d t ha t the l i ne of de -

marsa t i on be twe en t h ('  i n t e rna l and ex te rna l fa t la ye rs was 

no t a lway s c lear )3 de fi ne d . � h i s  was p ar t i c u la rly so i n  

t he  ca se o f  the r ump w he re ,  for th i s  re a s o n ,  i nne r and out e r  

mea s ure me n t s \te re no t re c o rde d .  i he. re l a ti ve ly high · marg in 

of e r r or in de te rm i ni ng i nner a n d o u.t e r  ba ek fa t me a s ur e m en t s 

may ac c o un t  for the exce p t i onal o r de r  o f  t he e ffe c t on t he s e  

meas ure me nt s  a t  t he lo in c:r t he cas tra te ma l e s , w he re the 

inne r l ay e r  ha s been affe c te d  by ca s tra t i on t o  a g rea te r 

e x t e n t  than the o u te r .  
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Gre at e r  pro po r t i ona l d � fe r e n ce s  e x i s t be tween 

t he sexe s i n  re s pe c t  o f  t he l o i n fa t me a s u reme n t  t han the 

s h o u ld e r  fa t me a s ure me n t , and in re spe c t  of t he rump fa t 

meas ure me nt than t he l o in fa t mea s ure m en t . ! h i s i s  re -

f le e t e d  i n  t he s ho u lde r fa t - lo in fa t ra t i o  ( Tab le XXXVI I I ) . 

Cas t ra t i on i n  e i t he r sex ha s red uce c t hi s ra t i o , i ndi ca t i ng 

mo re e ar ly ma turi ty \ Ha mmond and Mur ray - 7 )  i n  c a s tra te 

than i n  no rma l a nima ls , w hi le on t he �ame b ae i s  e nt i re 

fema le s a re s ho w n  t o  be more e a r ly ma t uri ng t han e n t ire 

m ale s . 

Since t he var i o us  ba ck· fa t me a s urement s have a 11 

been i nf l uence d by s e x  i n  t he same gene ra l manne r , a l t hough 

no t to the same de gre e ,  t he s ta t i E t i oa l  s igni f i can ce o f  the 

d i f fe rence s has o nly be e n te s t ed i n  one ca se - t ha t  of t he 

me a s ure me nt a t  t he lo in.  Ta b le XL s hows t ha t  t ne effe c t  

o f  s e x  ha r be e n  s i gn i f i can t a t  the 1 pe r ce n t  po i n t . � he 

s tandard e rror pe r p i g  i s  2. 71 m i l l i me tre s of l u . s pe r cen t 

o f  t he mean , Yrh i l e t he s tandard e rro r o f  t m  sex mea n s  iS 

1 . 23 mi l l i me tre s .  

The s ta t i s t i ca l re la t i  Jn s h i p s  o f  the di ffe rent 

se x me ans a re s h own i n  �ab le �LI . T he s e  d i ffe r s ome wha t ,  

i n  t he c a se of t he t hre e c o mp ari s on s  i nv o l v i ng the en ti re 

fe m ales , from th o se �r e v i o us ly pre se n t e d fo r the we i gh t  of 

fa t i n  t he l eg and lo in j o i nt s  ( Ta b l e  �V II ) .  T hus i n  t he 

pre sent na t ura l fema l e  - na t ural ma le co mp ar i s on , the d i f ­

f e r ence be t we en t he r e s p e c t ive me ans i s  no t qui te g re a t  

eno ug n  t o  a llow s ign i f icance to b e  e s t a b li s he d  e v en a t  t he 

5 p e r  cen t . po i n t � ni le i n  t he case of t he we i g ht da ta t h e  

d if fe re nce was h i � h ly s i gni f i c ant a t  t h e 1 pe r oe n t .  p o i n t . 

i 
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! he s it 11a t i on i s  s t i ll le s s  c ompa rab l e  i n  t he ca se o f  t he 

en t i r e  ma le - c a s tra te ma le oo mp ar is o n. ! he diffe renc e 

be twe en the se sex means ha s be en s h own t o  b e  s igni :f' i  can t 

a t t he 1 p e r  cen t . po i n t  for t he lo i n  me a s ure me n t  fig11r e ,  

b ut ,_ Ill t e  ins igtit ioant i n  t he t a se o f  t he leg and l o in 

fa t we i gh t  da ta . T he f orego i ng e mp ha s i se s  the de s i ra ­

b i l i t y  of 11s ing aamp le J o int di � se o t i J n da t a  i n  addi t i o n  

t o  c a roa s e  me a s 11reme nt s a s  i nd i ce s  o f  _ oar oa se c ompo s i t i o n. 

:t he s e x  e ffe c t s o n  t be fat a t  11 0 "  me a s ure men t  

\ Ta b l e  :l.l.IX ) , wh i ch Me:Meekan ( 6 )  fo und a ls o  t o  be v e ry 

s trong ly c o rre la te d wi th t o ta l  earoa se ta t ,  a re in t he 

expe c te d  di re c t i on , t he o r de r  o f  the sexe s agai n  be ing 

s i mi l Pr t o  t ha t  for t he wei ght of fa t in t he tVD J o i nt s  

h i ch we re d i ss e c te d .  r he re sp onse o f  t he fa t a t  "'H". 

mea s ure me nt i s  s o me w ha t  a t  v a r i ance w i t h  expe c ta t i on ,  

be i n g  s l ig h t ly g re a t e r  for c a s t ra te ma le s t ha n spayed 

fe ma le s e nd s ubs tan t i al ly t he same i n  t he e n t i re se xe s .  

Thi s  irre g11 l ari ty i s  pro bab ly due t o  v a r i a b i li ty i n  the 

s ha pe o f  t he l� t e ra l e x t reme t i e �  o f  the l ongi s s imus d o•s1 

mus c le fo r 11pon t h i s  t he v a 111e of t he ta t at "H " mea sure -

ment i s  t o  a ce r ta in e x te n t  de pendant . '.t1he v ar i ab i l it y 

in t he s hape o f  the mus c le may b e  o bserve d from �la te IX. 

The sex e ff e c t 11p o n  t he musc l e  mea s urement s o f  t he 

l o i n  c ut a re i n  t he ma i n  c on s i s tent w i th t he e ffe c t upo n  

t he we i g h t  o f  mus c ula r t i s s ue i n  t he le g and lo i n  J o i n t s .  

T he en t i re t pe an ima l s  tend t o  re semb l e  e a c h  o t he r ,  as 

do t he c a s tra t e  s e xe s .  I n  bo t h  s e xe s .  t he le ng t h mea s ll re -

me n t rtA " a n d  t he de p t h  me a s urement "B" ha s b ee n  re d uc e d  by 



TAlUBt XXX IX 

EFFECT OF SEX UI'ON LOI!l CUT MEASUREMEN� . 

Ke eL! Mea sure men t s  {ru:ns } 
-- ....... - -

.:::· opo .!.'l.. i :>11 : N,q t IU'R 1 
le • 100 

.!!.!· o .. i' . d. M . C . lll. li . F .  � N. M. 9.:.!:. - - - -

llUSCLE : -

:te ng  t h  o:t"Eye"  
ft A ff  82. 8 7 8 . ?. 821' 9 so . a 9 9 . 9  94 . 3 10 0 9 7 . 5  

De p t h  o f  "J;y6 " 
"B " 43. 9 39 - 0  4 %. . 4 3 7 . 9 1Q3 . 5 9 2 . 0 100 8 9 . oi  

Shape !nde� 
: I X 1 00 MO 499 �1 1 469 103 . '1  97 . 7 100 91. 8 

1 
J'A! : -

A t  "C " 2 6 . 8 �2. 9 25. 6 3 1 . 3 104. 7 128. 5 100 122. 2 -

A � "R" 30 . '1  36 . 2  30 . 8 3 7. 7  99 . '1  1 1'1 . 5  loo 122. 4t -
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oa s tra.t i  on. T he s ta t i s t i ca l  s i�n i fi c a n ce o f  t he re c u l t s  for 

t he de p th me a s ur e  " .B "  h a s  b ee n t e s te d  by an aly s i s of v a r i a nc e 
' 

� �a b l e  XLI I ) and t he s e x  e ff e c t  h as be en s tr o ng ly si gn i fi can t 

a t  t he 1 pe r cen t �  p o in t . T he s t andard e rr o i pe r p i g  i s  1 .  9 6  

\ / mi l l l me t re s o f  4 . 8 pe r cen t of t he me a n. !l.' he s tanda rd e r r o r  
/ .; i o f  th.e sex me ans i s  0 , 8 8  m i l ll me t re s .  C ompa r i s o n o f  t he e n-

t i r e  fe ma l e s  t h  t he e nt i re ma le s, o r  the oa s t ra t e  fe ma le e 

wi t h  t he ca s t ra t e ma le s, s h OJt s tha t the re s p ec t i v e  a ns of 

the se sexe E d o  no t d i ffe r s i gni f i c an t ly . I n  a l l  o t he r cam-

pa ri s ons , howe v e r , t he s ig ni f i cance o f  t ho di f fe r enc e s  b e tween 

t he a pp ro pria te means h a s  en e s  ta b l i s  he d a t  t he 1 pe r c en t .  

p o i n t  t Ta b le XLI II ) .  Th e s e  re s ul ts are , Ute ref ore , i n  agree -

me nt w i th and E ubs ta nt i a te t h o se o b t a ine d f rom t he s ta t ! ,... -

t i ca l  t re a t  ... e n t  o f  t.he da ta re l o t i ng t o  the :.4e ig h t  of mus c le 

in t h e  lee a nd lo i n  j o in t s  \ T a b le s  XIV and XV ) . 
'' B" 

!rne va lue s for the " S hape I ndex " {"''" x 100 ) are 

g i v en in T a b l e  XXXIX. T hi s  i s  a me a s ure wh i c h  noMe eka n 

( 6 )  found to s ho w  no st gn if i oan t c or r e l a t i on W i t h  t o tal we i g h t  

of mas c le i n  t he oa r ca se , b u t  w hi c h , a e  h e  me n t i o ns , i t  ne v e r -

t he le s s  of oo n s id e ra b le i mpo r t a nc e  i n  re l a t i on t o  c a r o a s e  

qual i ty . In d is c ri mi na t ing marke t s  an " ey e " mus c le wi th 

a h ig h  dep t h ( "A " ) / le ng t h < "B" ) ra t i o i s  re quir e d . T he 

e n t i re sex a n i ma ls are s � p er i o r t o  c a s t r a te s i n  t h i s  re s •  

pe o t . 

.t>la t e  IX r ov 1de s a oo m!Xi ri ro n o f  t h e  re la. ti. Y e 

de ve l o pme n t  o f  mus c le and f'a t as r e v e a le d  by t he 

ee o t i on a t t i:B  l fls t  ri b .  The ph o t ?g ra p h s ha ve al l  be e n  

e nlarge d  t o  a s tand a r d  " ey e "  m us c le le ng th ( i . e . me a s ure ­

me n t " A "  F i g  V )  a nd a rrang e d  ac c o r d i ng t o  g ro up and sex . 
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ANALYS I S  O F  VJ. RIA "1 C r JF ::-·Y.FTH OF .,..y� "B" ( 1/l'J auns ) 

C om pone n t  !egre e s 
-'re e d oa 

Sex 3 

Gro up e 4 

1;\ r r  ::> r  1 1  

T o ta l  1 8  

! 

C ompari s on 

Sum ot ltean F va lue 
s 118.1'6 3 S � a.a!"e tor c om-

p ar1 s o n 

13 . 2 14 4404. 7 11 . 43 

4. , 462 1210. 5 3. 1'1 

4 , 2 18 383 . 0 

22 , 274 

<; . .... . � Hign}J s ign i t icant . 

X LI I I  

He s pe o t i Ye Di ffe rence 
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. 05 . 0 1 

3 . 59 6 . 22 

m�s ) 

Lev e l  ot 
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·a t ara 1 t'e rna le 
o a e tra te fe ma le 

a t ura l fema le 
na tura l m lea 

a t u.ra 1 .tema lcs -
ca s t ra t e ma le s 

a to.ral ma le s ... 
cas t ra t e  ma l e  

a tu.ra l .kale s -
e a s t ra t e  fema l e s  

C a s tra t e  ma l e s  -
c a s t ra te fema le s 

439 390 

.3 9 431 

9 379 

43 1 �79 

4.:-; l o90 
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No t e  t ha t the o as tra te anima ls s h o w  o n  t he ave rage a 

gre a te r p ro por t i on of fa t t han d o  t he c o rr e s pond i ng  

n o r mal ani ma l � . i he d i ffe re nce i s  ou t � tan d ing i n  t he 

ca e e o f  t h e f i r s t gro up . T h i s  � e t  0 f  a n i ma l s  we re 

c h a ra c te r i se d  by a p lane o f  nut r i t 1 on c on s i de ra b ly 

h ig he r  t han any o f  t he s ub s e que n t  s e t s  due t o  p ra c ti ca l 

co ns i de r  t 1 ons w hi c h p re de t e rmine d  an e a rly da t e  o f  

s la ug ht e r . The an i ma ls f o r  a p e ri o d  d ur i ng the la t te r  

s t age s of t he i r  gro .• t b.  we re fe d e i x  t i me s  a day - a 2 a . m .  

8 a . m. , 12 a . m . ,  3 p . m . ,  6 p . m. an d 10 p . m . Par t i c u� r 

i nt e re s t  i s  a t ta c he d  t o  tne ta o t  t ha t i n  t hi s  g ro up t he 

d i ffe re nce s be t we en t he s e xe s  we re mo r t  pro fp und i n  r e s ­

p ec t  t o  a l l  th re e  t i s s ue s , fe r t h i s  h a s  a be a r ing up on 

t he que s t i on o f  the mos t s u i t a b le env i ronment unde r �< h i ch 

to p ra c t i ce se le c t i �n . �he a b o v e  re t u�t e  S Q8ge s t t ha t  

ex t ra vagant fe edi .Qb te nd £} t o  p<' r mi t max imum e x  re s t i on 

o f  d if fe rence s i nhe ren t  i n  an i ma l s  and i f  t h i s i s  t rue , 

unde r  t he se c o ndi t i o ns se l e c t i on f o r  t he m o s t  de s ir a b l e  

ty pe o f  an i ma l s w o uld be gr ea t ly fa c i l i ta te d .  I t  i s ,  

ho we v � r . o b• 1 ou s ly i mp o s s i b le to dra w  de fi n i t e  c onc 1Qs -

1 o ns Apon t h i s i mp o r tan t p o i n t  from t he l i mi t e d  e v i de n ce 

a v a i la b l e  tr om th i s  inve s t iga t i on . I t  i s  cu i te c on ­

ce i v a b l e  t h a t t he n id e d i ffe re nc e s  o b ta ine d be twe e n  t he 

an i m a l s o f  t he f o ur s e xe s i n  the c a se ot Gro up I may b e  

d ue s i mp ly t o  nor ma 1 se x diffe re nc e s ha v i ng b e en ac ce .n-

. t ua te d  by ch. n nc e v a r i a b i li ty i n  the a ni ma ls c onc e rne d . 

! he Vl'l r i a b le na t ure o f  the e xp er i m en t s  1 ma t e r i a  1 fl"" "" 

a lrea dy been d i s cu s s e d  ( Part I ,  Se c t i on 1 .  
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T h e  l ack o f  uni for m! ty o f  the rna te r i a l  ha s a l s o bee n an p ha s i  s ed 

by t he re s ul t s o f  t he inv e s t i ga t i on . Thus Vih i l� e x t e nE'i v e  and 

s i gn i f i cant s ex d i ffe renc e s i n  c o mpo s i t i on ha ve b e e n el llc ida te d ,  

the i nhe rent v a r i a b i l i ty o f  c er tai n o f  t he an t ma l s  h a  e 11 s uf-

f i o ie n t  i.n s o me  oase s t o  c omp l e te l y  e l !m i na �e or re ve r s e  t he 

c h.a ro c te r i  s t i c' sex lffe c t .  �' o r  i n s ta c e , a l t h o ugh e nt ire 

male s ha ve be e n  s h own on the a ve rage to ha v e  s ign i f i c a nt ly 

more b one than oa s t ra te male s , i n  .:>ne gro up ( Gro up I I I ) t h i s  

s i tua t i on was r e v e r s e d .  ga in , i le the b o ne of e n t i re 

fema l e s  has b e e n  dem on s t ra t e d  s iL.n i f i oan t ly he a v ie r t han 

tha t o f  c a s t ra te tama le s, the la t te r  ty pe a ni ma l  i n  Grotlp 

V ua s he a v i e r  b one t han t he e n t ire fe ma le an i malf  S i mi l ar 

c ompari c ons migh t b e  ma d e  i n  re s p ec t t o  fa t de v el o pme nt. 

OLOGY (J F flUS C LE : 

The h i s t ol ogi c a l  d i �  fe re nc e s  oe t we e n t h e  m� e c le F of 

t he �e v e ra l  se.xe s  a re of d i r e c t  i n t e re s t  no t only i n  re s iS  c t  

to c a roa s e  o u� l i t :v , h llt a l e o on a o o o llnt  o f  the s u.b s tant ia l 

d if�e renc e s w bi o h  e xi s te d b e twe e n  t he en t i r e  s e xe s i n  re ga rd 

t o  t he de v e l opme n t o f  mus c le a s  de te r11 ine d by we i g h t , a nd i n  

v ie 'IV o f  t he re tarda t i on i n  mus c le g r ow t h re s u lt i ng ! r om c a s­

t ra t i on .  

( a ) Effe c t  upon Di ame ter at Mlls o le .Fi b re s. 

The te ohni qlle adu p te d  i n  t he mea s ure me nt o f  the d i am ­

e t e r s  of t be f i bre s of t he f o llr mllB c le s  se l ec t e d fo r s t udy -

n ame ly t h e  long i s s i mus d or s i , p s oa s  ma J or , re o t ur fe mor i s  

and gas troone mi Q.E - ha s a lr eady be en de s c r ibe d ( Pa r t  I ,  Se c ti on 

10 ) .  
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In �a b l e  XLIV tne mean d i a me te r in mi c ro n s  ( 1 ; e .  

me an of 1 00 fi b re s } of d t c h  mas c l e  i s  gi v en t oge th e r  w i t h  

i t s s tand a rd e rr o r . I t  i s  appare n t  that the m� an fi b re 

d ia me t e r of e a c h  o f  t h e  f o ur m uc c le e  v a ri e s  grea t ly i n  d i f-

fe ren t a ni ma l '"'" . T hus the me a n  d i ame t e r  f o r  t h ft l o ngi s s imus 

do r s i  va r i e s  fro m 49 . 72 t o  75 . 34 mic rons , t he ga s t ro cne mi us 

f'ro m 50 . 44 to 72 . 88 m ic rons , t h e  r e c t�s fe mo r i s  fro m 45 . 00 

t o  6 7 . 0 0  m i crons and · t he p saa s  ma .  o r  fro m 3 7 . 58 to 5 7 . &...6 

mi c r on s . :r he me a n  f i br e  di ame t e r s  of t he , iffe r e n t  mus c l e s 

o f  ea ch pig ha ve b e en a ve rage d for e a ch s e x  and. the re s u.l ta n t  

da ta a r e  pre s e n t e d  i n  :t a ble XLV . I t  wi l l  be not e d  th a t i n  

t he c a s e  o f  e a c h  m11s c le ,  b o t h  t he en t i re ma le s and t he e n t i re 

fema le s h a v e  large t f i b r e  u i ame te r s  t han d o  e i � he r  o f  t he 

ca s tra te s e xe s .  Wi t h  t h  exce p t i o n o f  t he ga s t ro cne mi us 

whe re t he d if fe rence beswe en t he s e xe s i s  v ery sma l l ,  t he 

o rde r o f  t he s e xe s  i n  re s pe c t  t o  i n c re a s i ng mus c le f i bre 

di ame te r i s  t he sa me as p re v  i o 11s ly f oand fo r i n c re a s i ng 

we i g ht of maf c l e  i n  t h e  i� g and l o i n  J o in t s  - na me l y  ca s ­

t ra te fe ma le e , c a s t ra te ma le s, e n  tire f'e ma le s  and en t i re 

ua l es . 

In o r de r  t o  t e s t the s ta t i s t i ca l s i gn i f i can ce 

o f  t he s ex e ffe c t  and a l s o t o  de t e rm i ne w he t he r o r  no t t he re 

i s  any s igni f i can t d i ffe r ence be t w e en t he s i ze o f  the fi br e s  

of t he d i ffe ren t  m uE c le'e , t he da ta i n  � a b l e  XTIV h a s  b e e n 

s u.b je c t  t o  ana ly s i s  of V!\ r i a n ce . •.rhe v a lue s f or t b.e mi s -

s in g  e n t i re ma le i n  Gro up V h av e  b e e  supp l ie d by the f ormula 

g i v en by Y a t e s  { 25 )  a rid t he m e t hod e mp l oy e d  ih tb.e analy s i s  

ha s oe e n t h a t de s c r i be d  by ''Wi l ha r t  ( 58 ) .  Tb.e re s u l ts o f  

t b.e ana ly s i s  ar e s ho w n  i n  Ta b l e  XLVI . I t  wi ll be o b se r -
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•ed t ha t t he F va lue o f  2 . 26 , o b ta l .ne d f or t he s ex c ompone n t , 

i s  .no t s uffi c ie n t ly  g re a t for s igni f i can oo to be e s tab l i sh ed 

a t  the a r b i trary 5 per c en t .  p o in t  tF  • 2. 7 8 ) . on the 

o the r n and , howe v e r , t he re ha s b e e n  a hi6 h ly s i gn i f ic ant 

e rte o t  be t we en m us c le s , t he F va l ue ob ta iue d be ing mo re 

t ha u  e ig ht t i me s  as la rge a s  t ha t re y ui re u t t he r->s tab -

l i s !1me !1 t  o f  s i gni f i cance a. t  the 1 pe r ce n t . p o lil t . �he 

i gu i f i c ance of the d i f fe re nc e s be tween the me an f i bre di am­

e t e rs o f  t he di ffe ren t mus c le s is s hown i n  •.ra b le XLV I I . A ll 

fo ar mus c l e s t• i ffe r s 1g 1 i f io an t ly f r om e a c h  o t he r , and exce p t 

i n  t he c a s e  o f  the ga s tro cne mi us - r e c t u s  re mo r 1 s , and 

ga s t ro c ne mi us - long i s s i mus d o r � i c o mpa ri s o n s t he d i ffe re nc e s 

are � ig nif i oa n t a t  t he 1 pe r c e n t  p o i n t . 

4 he ab o ve re & lll t s  i n  r e s pe c t  of t he d i ffe re nce s i n  

f i b re di ame te r of t he long i s s i mus d or e; i , g a s tro cne mi us and 

re c t a re o t  i nt e re s t  i n  v i e w o f  t he fr e t t ha t  

oMe e kan l 4 )  wa s una b le t o  demo n s t ra te c o n s i s te n t  s i gn i fi ­

cant diffe .ten o e s  be twe en the fi bre s i ze o f  t he s e mus e le s . 

�hi � mas pe r haps b e  e x p lai ne d by t he fa c t  t ha t  a l t ho ug h  

h i s  re s ul t s  a re b a s e d  up on a c ons i de ra b l e  numbe r ,) f an i ma l s , 

t h e b e  f o rme d an age se r ie s , a nd i t  i s  co nc e i v a b l e t ha t the 

e �e n t  o f  the d i ffe re nc e s be t �e en t he mus c l e s va r i e s  ac c o rd-

i og t o  thE> s tage of de v.e lcpmen t . 

Hammond ( 3 )  w i t h.  s he e p , f ound t h a t  t he re wa s a 

gen e ra l re laU. on sh i p  be twe e n  the re la t i v e de v e l o pment of 

m us c l e s  ana f ib re d i a me te r  s i ze ,  t he t en de n cy be ing fo r t he se 

mus c l e s  '"' b.io h ma de t h e  'B. rgE> s t  p o s t - na ta 1 g r ow t h  t o  ha ve t he 

l arge s t  fi br e ., . Thi s trend , ho we v e r , h e  fo und to be mo d i -

f i e d  by t he leng th gro w th and func t i on o f  t h e  mus c le u , a s  

we l l  as b y  c o n di t i on s of nut r i t i on and e xe rc i [ e . .[ t  W i l l  

be no te d t h a t  i n  t hi s  i nv e s t iga t i o n  t he o rde r  of t he 

mus c le s  f o r  i nc re a s i ng f i bre d iame t e r  - na me ly p s oa s  ma j o r , 
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re c t u.e fe mo ri s ,  g a s tro cne mi lls and. l ong i e:s i mus d o rs i  - doe s 

no t fo l l ow t h e i r  o r de r  o f  re l a t i v e de ve l o pmen t , a e  c i(; C l>s e d  

by t he g row th s t11dy o f  :toUeekan l 4 ) • 

Ev e n  tho ugh t he  sex e ffe c t upo n  f ibre s i ze j;t no t 

pro v ed s ta t t , t i o a l ly s i gnif i can t t h e t e n den cy re ve a l ed i n  

Ta b le XLV f or t he e n ti  .re s e x an i ma l s t o  ha v e  e l 'ig h t l3 large r 

m us c le f ibre s i s  re ga r c e d a8 i nd i c a t i ve o �  t he exl s ; c nce o f  

a re e l  u i ffe re nce b e  twe en t he sexe s i n  t h i s  re s pe c t . 

I t  i s  o b v i Ju s , h ow e ve r , t ha t  mu�cl e i i b re s i ze 

he s n o t  b e en a s  se n s i t i v e  a e i k h t d i f fe ren oe e 1 n  d e mon -

s t ra t i ng di £fe ren ce s i n  mus c le d e ve lo pme n t . C!!e eita.J ( 6 )  
fo wlCl the ::arn e t o be t rue i n  a s t a.dj o f  the cho.ngo s b r ,) U0h t 

ab o u t  by di ffe ren ce s i n  t he g ron th c ur v e  o f  au1 ma l s . As 

he h a s  po in te d o u. t , t hi s  i s  u.nlle r s tanda b lt i n  v i e  f the 

h iR h v a r i ab i li ty i n  f i br e d i ame te r W i th i n any one muE" o l e , 

nd t h e  p ra c t i ca l  u. i ff i c u. l  t i e �' of mea surlhl6 mor tiHln a 

l l oi t e d  num Jo r  of fi b re c . l r o  i t  m us t t. e  rem e mbe re d  

t ha t , t he  numb e r  of m us c l e f i b!'e s rema i n i ng co ns tan t ,  a 

sma ll di !!e ro 1 o e i n  d i a me t e r  w i l l  be re fle c te d  in a c o m-

a ra t i ve ly lo rge d i ffe re n ce i n  mur c l o G i ze  an o i g'� t 

r: i no e t he s e la t te r  are de pe nd an t up o .J. t ho s quare of the 

d iame te r and n 0 t  i ts a b s o l ut e v a l11e . I n  add i t i on , v a r i a -

ti o n s  i n  mus c le w e  1g h t  may bo u c o e L tua te d 'by d i ffe re nce s 

i n  t he �e ng t h of � he muP cle fi bre s . 

I t  i s  the gen e ra l ly a c ce p t e d  be l i e f  { Ha�mond -

13 ) t ha t  aft e r  b i r t h  in mos t s pe c i e s t. t  le a E t , li tt le o r  

no i .r.ore a se t&ke s p la ce in t he number o f  mus ole f i bre s , 
l 4 )  

g r ow t h  taking p la c e  by hy pe r t rophy . M cMe e ka n jha � a d v anc e d  
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c on s i de ra bl e  fl V i de nce t o  s how t h a t  t he a b o v e  t he o ry 1 s  t rQe 

i t h rega rd to t he p i g . 'the e ma l le r cl ta �  te r :f oo. nd for the 

c a s t ra te a ni mals i s  i n  l i ne wi t h  t he a b o v e , f o r  d i s re g ar d ­

i ng i ni t i a l i nhe ren t  va r iab i l i ty , b o t h  c a s t ra te and e nt i re 

an i m a l s  must be a s � ume d t o  p o s se s s  a n  e qQa l numbe r o f  mus c le 

f i  bre e . nus c le s  o r  ca s t ra te a n i ma 1 �  hav e be e n s ho wn t o  b e  

s ma l ler t ha n  t h o se f r o m  t he c o rre s '-'o nd. i ng e n t i re a ni ma l s , 

and the s m a lle r d iame t e r  of · he fi .J re s i n  t he co s t ra te s  i s  

t he re f ore t o  b P.  ex pe c te d  i f  t he re i s  no a l te ra t i o n  in t he 

numb e r  of f i b re s  in t he mus c le s o f  e i th Pr ty ee o f  a ni ma l 

d u.r ing grow t h .  

•.t he p re se n t  re s ul ts i n  re s u <') c t to se x d i ffe ren ce s 

i .n  mQs o le f i br e  d i ame t e r are i h  ge ne ra l a gre e me ..tl t  �i t h  t he 

i nd i rlg S  of o he r 'lvo rke re . In re v i e w i nR t he l i te ra t ure 

Ha mmond ( 3 ) s ta te s  tha t A da me t z  t 5� )  found t h e  f i br e s at 

b 11 l ls w e r E muc h la rge r  t han t ho se of c o w�, , b ut t ha t  h e  

fo und o n ly a s ma l l  d i f fe re nce be twee n b ul l s  a nd  s te e rs . 

e al � o  men t i on s  t ha t  Sc hwa lb e  r nd �y eda ( 60 ) fo un d  t he 

s i ze o f  mus c le f i b re s  t o  be la rge r i n  man t h an i n  woman 

Hammon d , h i mse lf ,  wi t h  s hee p , fo und rams t o  ha v e  s l igh t ly 

l a rge r f i bre s t h an e we s , wh i le th o n e  o f  we u � er s  we re in­

te r medi a te . I t  E o 111d b e  men t L>ne d , h o w ev e r , t he. t  an i .ma le 

o f  a i ffe r & ng &ge �� 1 1 ve -we 1g ,h t we re o om "a re d . Jane ba t 5 7 ) 
f o11nd no se x d i mo rp h i s m be t we en t h e me an t h i ckne s s o f  the 

mus c l e  f ibre s o f  t he Ge rma n p i g s . and H la ok .Pie d L ow l and 

cat t le w hi c h  he e t ud i e d . T h i e  i s  no t s ur pri s ing in v ie w  

of t he  o om pa ra t i  v e  1:3 s ma l l  d iffe re r. c e s  o b t a ine d i n  t h i s 
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inve s t iga t i on .  8 ls o  Jlol.{eeka.n ( 6 ) ha s S ho Wn t ha t mus c le 

fi bre (li ze may be g.ree t ly in fl ue nc e d by p lane o f nut r i t ion . 

A s  a c o n� e que nbe , any v a ri a t i ons e xi s t i ng i n  t he fo rm o f  

t he g r ow t h c urv e � o f  the a n i ma l s  llS e d , wo.uld . a s  in t he 

case J f  c a r o a � e  o f  c ompo s i t i on i nv e r t i ga t i o m=· , r e nd e r t he 

de te c t i o n  of s e x  d1£fe re noe s more d i ff i c ult . 

( b )  Effe o t upo n  the ii,t.e o f  the iusoie Bundle s tUra!n) 

The s i ze o f the mus c l e  b undle s l gra in ) , l ike mus c le 

fibre s i ,.,;e , i s  o f  i mpo r tanc e i n  re l a ti on t o  c ar ca se q ual i t y 

t h r o ugh 1 t s  i n f l u.e  o e  upo n  t . he te nde rne s s  an t he re fo re t he 

e a t i� qua li ty o f  the me a t .  us o le fl bre s i ze p a r t i al ly 

6 v ve r n s  t he ty pe of gra in , b ut t h i n  l a t te r 1 s  a ls o  i n flue nce d 

y t he ,;moun t o f  c on e o t i ve t i s e ue , and by t he number of 

i b r e D  p.re r o n t i n  th e b undle r .  cMeekan ( 4 )  • w i th p i g ... , 

:f'O .lU .. th a t i t  vJB S n o t  p os e i b le t o  d if fe r en t i a te b e twe e n  t he 

numb er o f  fi b re s  pe r b und le i n  d i ffe r e n t  mq.s o le s . d ue  to t he 

v e ry g re e t v a r i a t i o n w hi o h  exi s te d  i n  t h i s  re s ") ec t  te twe en 

1 ud 1 v iC.ue l b un dle s i n  t he s �me mus o l  .... I n  t h i s i nv e st i ga .. 

Li o n. u n  a t t e mp t t o  .d l r t i ng u.i �h e ex di ffe renc e s i n  t he gra in 

o f  mE; a t  bv meanf; o f  ey e e VP ltta t i on o f, pho t osra ph i o p r i n t s  of 

mus o l o  :::e c  t i  Jns e ll ln rge d t o  e. s tand a r d  s i ze ( x4 ) , h as p ro v e d  

mo £ t  il!lSa t l sfa o t .)!' y .. H a mmo n d  \ 3 )  and l"a lsson \ 56 ) 'wi t h 

sheep e mp l oye d t h i s  ne t ho d  wi t h  c ons tderab l llC oe B B .  J:'i g 

fle s h  ! E , howe v e r .  milch more c l ose ly gra ine d than i s  t he 
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:tle s h  of s h e ep , t h e  s u.bd 1  v i s i on af t he l arge r and smalle r 

b und le s a ppe ar ! �  i nc omp l e te ·� l s o , t h e  a pJJe a ran oe o f  t he 

gra i n , a 2  j udge d fro m the p h o t og ra p h i c  pr in t E , i P  d� pe nda nt 

t o  a o e r  t a i n e x te 'l t up o n  tbe de g r e e  t h i o h  the se c t i on 

have �o s 'Dt'e. e d ·l d uri ng t h e :pr oo e e s  o f  mo un t ing . I n  v i e  

o f  the a o ov e o o .E i de ra t i o ns no a t t em p t  ha s b e en ma de t o  

c las s ify the four s e xe s  in re s � o t t o  g rai n ,  a s  i t  wa f:' a p ­

r.a rent tha t no ve ry s t r iki ng c on s i s t ent a. i ffe renoe r. e x i s te d , 

and f:-. i no e  i t  was t he re fo r e fe l t  t h a t t he re :: u l t c  o b ta in e d  

o ul u.  b e  W1 re li a b le and o f  11 t t le re a l  v a l ue . 

A pho t ogra p h ic se r i e s o f  the o r o s E - se o t i onP de r i v e d  

from o u e  o f  t h e  g r o ups o f  a n1 t:tals \ Gro up !V ) i s  E h o� i n  

.t:'l a te s. X and �I . � he s e  i l l us t ra te t he d i f f i c ul ty o f  

ma king a co_mpa ra t ,i. v e s t u.a y  be t ween t h e  s e xe s i n  re � pe c t  

t o  o o a r se ne s E  o f  gra i n . i r o ri m i ne t i o n , e v en be t ween 

se a. t i ons de r i v e d  f r o m  c i ffe re n t  m J.S o  le e , wa s fo und ve ry 

di f'l..' i o u. l t  a.a.c.. i n  many o a s e s  i mpos si b le , al t ho 11gh upon 

c lo se e xamina t i on se o t i o r e fro ,, the l ongi s s i mu s  d o rs i 

c o u l d  u.s n.a l ly b e  i de n t i fi e d .  

( o ) Effe a t  u Eon I n  tt:a -J.r:us o ula r !'a t . 

I n  be e f  a ni ma ls '1 ma r b l i ng '' i s  an i mno r t aJl t q ua l i t y . 

chE Nl o  to r , but i t  i s  o f  muoh. le s F:  i mpo r tanc e i n  � he e p  and 

p i g£' . l n tho c o ur se o f  c ooki ng t r i a l s , H ammo nd l 3 )  wi t h.  

s he e p , fo und o n ly a v e ry we ak re la t i on be t w en t he e �o unt 

of m ar b l i ng a nd e i t he r  the t e Lld e rno t1 f  or fle.v o u r  o f  t he 

me a t . 'be re lt;. t iv e e x te n t  to W hi c h  i u t ra -m us c ul�r fa t 

i s  pre sen t i n  t he f o ur e e xo � i fl , re v e r t he.:j.e s s , i n t c r e r t i ng 

in v i e u o f  t he d i ffe renc es r ho . n t o  e xi s t  b� twe en t he 

s e:x.e e i n  re c p e o t  t o  t h e  be ha v i o u r  o f  o t ho r  t .): pe s  o f  

fa t ty t i s s u.e . \� 
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T he te o h.n1 qlle ado p ted i n  t he pre pa ra t i )n o f  the 

s e c t i ons f o r  ma r bling fa t e xam i n c t i . . , and the me thod 

uy Vfbio h t h e  pho t ogra ph i c r i r...t :::, -we re o u ta :ine d , h as nl -

�ea dy been de � c ri b o d  t 2ar t � ,  �e o ti ; n  1 ) . � 4S t l t �c a ti on 

fo i• t he h i dl to l (.)t, i cu l  mc t ao o.  o f  r.aa 1• b l ltJ.g fa t e va l ua ti on 1 s  

., u.n i) l i c d  b� the �o r k  of Ha!D!Jonti l ·� ) w i t  t1 s he o p  J..' .:n he 

t' o una t ho. t  t ho rc cul tu o b ta ine u  by t hi t  me t ho d a.1ae �?d 

fa i r ly c L.>sc ly t'Ji t h  t h o re from oho mi cu l de t e t• wi .c.la t i ..J no:: . . 

l"'le. tc .,I I s h:H9£, the ::: cale a u t Ub lly use a. in t h e  

a ward o f  po i n t e . In o rde r t o  a vo id p o e ei b le pre j u�i ce 

t he i de n t i f i ca t i on marks tlDon t he 1a ck of t he ph o t ographs 

>�Je re not c ons u l t e d  nu.r l n� t he gradi ng p rooe E" s . T he 

me an po t n t �1  ga ine d.  by anima .t s  o f  e a oh se.x a re gi ven i n  

t he cafe o f  t h$ ft>u.r mus c le s  in ·.i'a i> l e .!LV II I .  •r he 

o omp le te da t a Es. re f, ho w n  in t he ap pe nd.i x. Exan i n  at i o n  

of ..!( l a te J.I l i r  .. r-e la t i on t o  'N'. b le :X:lVI'J. !  p ro v i de s a 

fai r �  g o o c pi c t ure o f  the re l t l i � e  fie v e lopme nt o f  

1 nt ra- mas o u.l.a r 1'e. t i n  t h e  ! ou.l' mJ.& o le :::. ,' anu i n  t h e  d l: f -

el•ent s e xe s . �hi s p l� tf> a. l � o i lluo t ra t e c-;  v e �  · c le P r ly 

t he e x t te me ..Ly  w ide l'S.ncie o f  Vt-r i a t i on 01: i nt 1 v id u.a l  

us cle s i n  re spe c t  t o  c oaten t o !  in t ra - mlle o u la tt fa t . 

From fa b le l.. V I I I  i t  may be o bs e rv £ d  tha t t f1e 

re l ul tE o b ta ined for i at ra -mu.r c llla r t a re in l i ne wi th 

t ho se ·:> b t n ine d t� t h.e �c l at i  ve <1e v e  loJ>ment of o the r 

ty pe s of :ta t i n  di ffe ren t pa.t• t r at t he body . I n  t he 

case o f- e a c h  m us c l e , the ct � t rt. te ani ma lr hE� ve s h o w .. , 

n t h e  n v e raP.c , a e, re &  te r nmount O J.  marb l ing fa t t h an 

have tht corro c J:iO!lding en t ire ar_imale . l Do , e xce p t 

in t h e  ca se of t he l o ug i s  .... imu.s o. or td , t he nat ura l wn lo e 

b.a ve s ho .i.n le t s  ma rb l i ng  t h an the na t ara l fe ma le  ... . 
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TABLE XLV I I I  

EFFECT OF S.I!!I UPON I NTRAwllUSCU LAR FA'f - ( soa le � po int s  
rang ing �rom 1 ( le ane s t )  t o  10 ( �a t te s t )  

lltl S0 1e 
Mean numb er of �o i nt s  Awarde d 

I'& tllra l Cas tra te 11a tt1ra l Cas tra te 
fe ma les �e ma 1e s Jla 1e s Ka le s  

Long1 s s 1 WDllB 
D or s i  6 . 2 '1 . 8 '1 . 0 8. 2 

Ps oae lla J o r  2 . 2 4 .0 2 .0 4 . 0  

Re o tt1s �e mo r i s  3 . 0 a. o  2 . 2� 3 . 8  

Gas tro one mi us 4 .0 4 . 2 2. 0 4 . 6  

S t1Dl  of mean• 15. 4  20 . 0  13. 25 20 . 6  

Mean 
Val Wt s  

7. 3 

3 . 1  

3 . 2 

3 . 8 

---



MCTUS FEMORI S ( X4 )  GROUP IV . 

NO 4 . NO I. r.w I O . \No a . 

SOAS MAJOR. (X4 ) GIDUP IV . 

NO 4 .  NO I .  NO I O .  NO 8 .  

PLATE XII I .  INTRA-MUSCULAR FAT . 

) 
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T he pho to gra ph s s b.� wn i n  � la te XI l l  and A !V i l l us ­

tra te the trend out l ine d a b o v e . I n  o r de r  t o  ens u.re t ha t  t he 

d i f1er enoe s s hown Dy t hese y la te s  s h)Uld be t r uly rep re sen­

ta t i ve o f  t h o s o  ac tlla lly ob ta in ed , t h e pho t og rap h i c Ee r i e s  

for di ffe ren t mllsc l e E  ha v e b e e n  a h o Eou t o  re la te t o  d if fe rent 

ro u.ps of an i mals . 

�rom the " me an v n l !!e s " c olumn of � a b le XIVI I I . i t  

.v i ll be no te d t ha t t he d orsi a o n ta ine on the 

ave ra�e ver3 much mure in t rs �mus o �lar fa t t ha n  d oe s  t he 

pe oa. c-, rt� o t �  fe mor l �. or :lga a t ro onemus . H ammond l 3 ) 
wi t h  s he e n , a ls o f ound c ons i de rab l e  var ia t i on i n  t he 

degre e o f  ms.r ;J li ng of dif fe re n t  mu.n ole � . o t  only d i d  

t h e  a mou nt of fa t p re z e n  t v a ry , b u t  a l so t he e v e  .n.oe s s  

1 t h  Whic h i t  was cl i E  tr ib u te d ! I t  ma y  be no t e d  fro m 

�Ja t e  r XI I I  and XIV tb.a t t he m l ing p a.  t t e  rn of the 

longi s s i mllB t.ors i i s  c ha ra c te ri s t i ca l ly d i ffer e n t f r om 

t ha t  o f  t he ·.P..��� We.a m11 ec le s .  

7 .  

In c omp a rl ng the il exes i n  re epe c t  t o  e co nomy o f  

fo od c ons ump t ion , t h e a mo u.nt o f  f o o d  re q11i re d  pe r  po u.nd o f  

l i v e  we inht  inc re ase ha s b ee .n de te rmi ned f o r  t he grorJ t h  

rang e of 70 - 80 po un6..e t o  200 ... 2 10 po und ... . T he i ni t ia l 

. we i.., h t , f i ne. l We ig h t. , t he l i v e  -we t h t  i .nore a E:e , P nd t h e  

fo��i�g�s Y�8��g�e c.�i�n&b �Rin�a� 1 a �o0%R5wRhf:S� �8ef\ �t�e in 
ab le XLIX. The " i ni t i a l vte i g h t "  fi gur e s  h av e  be e n  o b -

ta i ne d  by ca l cu1a t i ng t hetnea n o f  th re e  c o n se c ut i v e  we e kly 

e i gh.ings an d t he ." f i na l we ight " f1 8 u.r e s  are moans of 
t hre e we i h i ng e  ma de on c o ns e c 11 t 1 v e  day s imme di a t e ly p ri o r  

t o  s laug hte r . To  ob t a in a oa s i s of compari s on ,  t he f o o d 

c o nsump t ion of e ac h  pig ha s teen e xp r e r s ed in  te rm s of 
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se t 

tfo . 

I 

I I  

oon OOHS OOA�l ON AN 1 Ufl L! f�TIO� • 70•80 l bl 
tf1 20V• 2 10 lba li •e we J.&h t. .  , _, _ 

Pis.  lni '1a 1 
Sex, Jo . We i g ht; 

• 

J.�iYe "e igh t 
Incre a se 

esl e a u.i � a ­
le nt con­

e wnv ti o.c. 

)le o 1 e qu1•a ­
le nt IS r lbe 

.rain 
-'-------�--�--------------------

f t. � 

� t, ..p 

7 
42 

9 
5Z 

'l .S . 'I 
'1 7 .0 
'77. 0 
'14.. '1 

2 {>  '18 .  7 t "  '76. 8 
81. 0 62 . 0  31 74. 

� 10 , Z  
209 . 6  
20 8 . 5  
205. 0 

207. 0 
209 . 0 

14 . 0 
2 12. 0 

--:' r; fK 
� .... "" .  
1:0 2 .  
13 1 . 5 
130 . 3 

128. 3 
132. 2 
132, C 
l(J S .  0 

(J. 'tC . e 
9. 5 66 . 0 

45 '7 . 0 
465 . 8 !)7 4. 3 
39 6. 5 
4 65 . 0 

Z: . 4 7 
3 . 31 
P ,. 7 S  
3 . 5 1 

:a. 63 
�4 

z . o o 
3 . 3? 

III f 88 

"'!"" 9 1 
75. 3 '1 4. ') 210 . 0 

2 1o . a 
210 , 5 
2 1 1 . 0 

134 . 7  1Z6. 5 
·1� 9 . � 
1� 7. 7 

4 71 . 0 
52.3. 6 
.f.62. 9 
47 9 . 5 

3. 60 � . 83 . 32 
. 48 

IV. 

v 

tP 96 � 96 
f a 1" l 
r 10 
p 

� ?, 
41 
40 

¥' 3 S'  

'1 1. 2  
'13 . 3  

7 6. 8 
7 6, 3  
1& . 3  
7 7 . 8 

7 8. 3 75. t.) 
7r>. o 

2 1 3. • ... 
14 . 6  

2 15 . 5  
2 lo. o 

205 . 2 
20o . ;.i 

203 • .., 

137 . 2  
138 . 2 
1� �� � 
138 . 

l2 G .  
1.3 1 . 3  

12 8. 2 

5oo . o 
b2 2 . 9 
443 . ; 
5 1 6 . 6 
00 7 . 
:>03. 5-
60 6.  

3. 64  
3 . , 9 3 . 18 '73 
3. 99  
• 83 

. 9 5  

- .:e an o t  th ree c onse o u. t i ' e  we i g h i n3e a t  ·!Ve e lcly .i :tte rvB. l s  ; Je a n  o t  thre e wei&h1nga o n  co nse o�tive day s i mme di a t e lJ 
pri or t o  s laughte r. 
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n a l  e c;.u.t.v P. len t " un i t"' • ll o n  o f  e a  pn.r n  t e d  mi ll: or a 

po u.:1a. o 1 each be 1 .ng e v a l ua te a. a E o ne un i t . 

Oomul& t e e kl,y  ! o od c ous umo ti ort da t r v r:- 1 1-

!lb l o r  al l x: c e ·o t  P 1 o . 4 or G r oup' IV W hi c h , whe n 

1 n t i'O i: l.lC8 d J. nt. o  t hfl fe e. d 1 cr s. t n n · a ,. ubs t i  t u  

1 ,) . ( �  ) 1 nh e� 1 • po un.� � . 

he da ta ln 

-� :t• t.  I • (' 1'\ c  t1 on 

b le Xt.! l ro la t i  t. o  the Cl � t ural f 1 

or "'l'o up IV h 

re corcu { t l> 

i r�  1 E1  c omc. 1 

b sen ootnp l l eJ d  ·f r o m  t he fO i)d c on sump t ! o n  

e na i x )  of t J t h  F i 

Ufl t. !. :f' i G. b  1 

re o f  t t irn 

e , anc n i h c  lO p ur  P:>S �  of t h  

e .L.i.c i ae t  e x  � t r.re r en c t:� r h 

o . nd o . • 

o e  t two a ni ma ls 

h A  �: ttbE! t 1 t u  t !  on w o.  

i on ! r,; t o  

<1o G 'bo t 

i n t H v J. dt...t 1 • n i tre l o;> . 

l i ve - we i� h t  t n o re · 

'l: '  a l e qu i v a len t p er I)o und. o r  

t pe c r i 

o o  lumn �� f  i' O. b le IX ha s b een 

i n  t '  _ 

<1 .i. n  T a t. le 

nd. 

' 

en d , i n  eddi t lon , exur e d  u .o n  a p ro oo rt i ona te ba s ls . 

n 

I t  ! a  a p pa ren t t h a t  e n t l re 

m t h  oE! t E c o  • •  omi o u l 

the i r  faYour &s l a rRe . 

ao 1 ma 1 -· 

1nn nn :.: t fl B t t 

w oa e t ra t.: o  rem 

i f t e n t ly 

re n ee 1n 

, na tura l 
feme le .::Hl Ot-J r.: t 170. te n:a lc r , re (;·pe c t i v o  ly h � .. ve c o ns u.me d 

II per ce n t , 16 . 6 pe r  cant t, nd 15 . 3 p e 1•  c e n t r.oo:r• e  :t� o d. 

pe .r p o unct •J :r · l iv e  -W e l nh t i .c cro a 12 e t NHl  ha v e  t t:o e .ot l r 

ma la  ... . •.r h e ro i s  1 1  t t le d i :f'f e  l'e ,co be t 

. . t l l  ve -we i;,;.h t i n c re a se o f  t he o n t i r  

ca s tra t e ma le o . a l t ho ug h  i n  bo t h t he t <- , 

n t he eo ;nom•-' 

l a s  a nd th 
· o  1 . �  h ave 

be e n  1 c o s t ly t fH.l n  .C,.)r t ho �: paye d fe m'l le �, . 

C ona i C:e r t ng all th i n  t he 1 n v e P t iR8 t i o o , 

t he n :f' .i.g ure o • 56 \ln i  t�.; o f  mea l e � u1 v a le nt 1' n o und 
o f  li 9e -We ig ht i ncre a se mu s t  

t ory fo r the l 1  v e  -':J e iP. h t ran 
o onu i ue re cl m:>r t sa t i � l"o. c ­

i nv o l  ve d. 



TABLE L 

70-80 pounds t o  200- 210 po ands li ve we igh t . 

Gro up Ilea l  Eaui • a 1e.nt Propo rt 1 on : Na t u.ra 1 Ma le : 100 

I.F. O . F. N • .U:. OsK• N . F. C . li'. N. M. C . M. 
1 � 47 3 . 31 2. 7 8  Z . 51 124 . 8 119 . 1 100 126 � 

I I  3 . 63 4 . 34 z . oo 3. 3 '1  12 1. 0 144. '1 100 1 12 . 3 

I I I  3 . 50 3. 83 3. 32 3 . 4 6  105. 4  115 . 4  100 104. 8 

IV 3 . 64 3 . 7 8 3 . 18 3 . 7 3 11� . 5 1 18 . 9 100 117 . 3  

� 
T 3. 99 3 . 83 3 . 36 3 . 95 1 1 8. 8 114 . 0  100 1 17 . 6 

ltee.n 3. 65 3. 82 3 . 13 3. 6 1  1 16 . 6 1 2 2 . 0 100 115. 3 

.. 

• V'al u.e supp l i ed by a pplic a t i on C .  Ya te s fo r rnlll8. 
- ( See Par t  I ,  Se c t i o n  11 ) .  

\.__...-
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The s ta t i s ti ca l  s i gn i t i oanc e of the se di ffe renc e s  

a mon g the fo ur s e xe s ha s bo e n  i nt e s t i ga t e d. by t he an a ly s i s  
• 

o f  V F r i ance roe t hod ( Tab le :• The s ex e !fe o t  is s i gni -

f' i oant a t  t he l :pe r oe.n t �o i r1 t . � he s ta n da rd e rD o r  pe r  

p l e,  i s  o . 234 mea l  e qu i v a le nt u.n i t � , /[. 6 pe r oa nt . of t he 

me an . T he s ta n" art. e re o r  o f  t he se x. me aas 'i'S ."' . 104 m ea l 

e c.t ui v a le n t  un i t ... . •rab le LI I � ho w s  the i n tre r - r·e l a t 1 ono h i ps 

of t ho f o u.r sexe s .  :r he �e an fo r the e n t i re ma le s  C.iffe r s  

s .i,g ni t icant ly a t  t he 1 pe r  cen t p o i n t  :fro m t he  re �� no c ti ve 

mean s o f  t he re1na inill8 thre e  � e xe t. . I n  none of th e t hre e 

o . he r  oom�ar i s on 'J S o i b ;..o , i s  th� di ffe rence be t ,vo e n  t he 

ap pr opr ia te mc a ne euf' r i c t e nt f Jt" F ig n i "� t cr 1oc; t o  be e s ta b -

l l she d., 

. T he a bo v e  f i nd ing G a ro o f  pa r t i c ula r  i nt e re s t  

n r ela t i on t o  t he re r u l  ts and o p i n i o n f o the r w orke rs . 

ynn ro ( 46 }  s ta te s  "The l owe r1 �1B o f  the h ana l me ��.'� <bli's m  

\J hi c h  re s u l  t E  f ro m o a s t ra t i of1 i s  dae "?re s uma b ly to a1 t.e r -
a t !  ons in t he e :�do e hr i ne re l!i t 1 on B h 1  ps . !hi s l ov;r-- red 

basal enc re,y re qui 1-e me n t  i s  re f le c te d  in t he c he & 'lC r 

f e e d  oo n t s  o f  ga i' ps i n  oc. c t ra t e cl  faz•m u ni �H l o " . ��h i le 

i t  i s  we l l  e � tab l i � ho d  tha t cu s t ra t i on r e s ult s i n  a 

lotr o re d ba sr l .�e t a bo l i cm l Ri tzma.n e t  a l , 5Z ) t he f 1nc 1 n.ge 

o:f t hi s i nv e r: t i ge t i on are s t r o ng ly oppo se u  to t he v i  

t ho.  t t h i s  i e  ao oo m�an ie d by a mo r e  e oo nom l o r  1 li v e  ;�e ig h t  

i . orP-a re . �; ta h l  ( 48 ) u.s i ng Land ra ce pigs , f ound t �1f.l. t 

o e s  t ra t i o n of .fema le an i · .. a ls di <i no t i n .f luen ce t he ra te 

of .&.� i n or f o o d O O!H'• U.tnp t i on . He a l a .) f ound t ha t  on s -

t ra te rra le s E U 't' ,�H: se d no n - ca s t ra t e fema le s i n  ga i n o f  
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!ABiiE I.I 

AN.lLYS IS :"' F VARIANCE OF MEAL EQUI VALEWT PER POUND 
LIVE WEIGHT INCREASE 

( Li Y e  we igh t range ?0 - 80 po unds to 200 -210 pounds ) 

C oapone nt »egree s  o f  Sum o f  Jle an . r y a lue P O  
'reedom Squ.a re S qu.are for e om- p = 

sexes 

Gro ups 

Erro r 

To ta l  

3 

' 

11 

18 

par i s  on 

13124 4374. 7 1 . 9'8 
545 8 136-' . 5 2 . 49 

602 8 648 . 0  

246 10 

o . S .  -::: H igh ly s igni fi can t 

TABLE LI I 

. 05 

5. 59 
3. 3 6  

fABLE O F  S IGNIFI CANCE - MEA L EQUIVALENT PER :oUND LI 
I GHT INCREASE . 

' 
p � 

. 0 1 

6 . 22 s . s 

5 .6? x. s  

Seu _s eompa.re d Re s pe o t i•e means 
Di :tfe renoes 

be tween me ans 
lS Ye 1 ot 

S 1 gn i f 1 oanoe 

Ba t ura l fema les - 3 .  64 6 3 . 8l8 0 . 172 · w. s . 
cas tra te fe ma le s ; 

lfa t ura l :temales - � . 6 i S  ·a.,u8 0 . 5 18 s . s . 
c a s t.ra te ma le s 

wa t ura l -·· ··· - 3 � 646 3. 60 8 ' 0 . 0 38 · li �. s . 
oa s t ra te· ma le s 

a t11ra 1 ma le s - 3 � 12 8 3.60 8 0 . 410 s .  s.  
ca s t ra te ma le s 

lla tllral.J aale a .. · 3. 128 3 . 8 1 8  0 . 6 90 s . s . 
ca s tra te fe ma le a  

Cas t ra te mal es - � .. 60 8 3. 818 0 . 210 li. S .  
ca s tra te fe ma le s  

y ., 

D 1 1'fe re noe ot 0 . 325 pounds i s  s igni f i can t wb.en P = . 05 
" " 0 . 458 " d " " p • . 0 1 
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we i g ht b Q t  t ha t  t he y  we re i nfe ri o r a e  re ga r d s  fo o d  ut i l i sa-

t i on . wo odman e t  a l  (8 ) howe v e r , r e p o rte d no s i gni f i ca nt 

d i ffe re nc e  be twe en t h e  me a n  dai ly l i v e - we i gh t i ncre a se of 

barr o ws and g i l ts ,  when t h e se we re c omp a rab l e in re e pe c t t o  

i n !  t i a l we i g f'l t and �• he n t he an 1 male ve re ra t i one d  ac c o rd! ng 

t o  l i v e we i,gh t . In rega rd t� Cead c o nve rr. i an , howe v e r , 

t hey fO QOQ a s t ro ng ly s i gn i f i cant E e x  d i ffe re nc e , t he 

gi l t s snow i ng a grea t e r  e ff i c i e ncy tha n ba r ro w £l . Mans f i e ld 

e t  al , ( 52 )  a l s o  w orke d wi th p i ge o f  the la rge ',fh. i t e bre e d , 
t w o  

wh i c h  w e re fe d i nd i  v i dQe l ly and d i v i de d. i n  t o/ groups , one 

gro Qp b e i ng fe d a re s t r i c te d  ra ti nn whj le t h e o t he r  wa s fe d 

ad l i b .  b i le t he c a s tra te ma le s i n  �h e Qfire s t ric te d l o t  

e h owe d gre a te r e ff i c i ency t han t he en t ire fema l e s ,  t h e  re ­

ve rse was found t o  be trQe in t he Qfi�e s t r i c te d  gro Qp .  T he 

re s Ql ts of �eng t s s o n  ( 29 and o6 ) an d Murray ( 35 )  s up p or t 

t h e  be l i ef tha t unde r c ondi t i on s  of Qnre s t r i c te d  fe e d ing , 

ca s t ra te ma l e s  ha ve a h i ghe r ra te or Bai n t han en t i re 

fe ma le s. Murray ( 35 )  fo und t ha t ,  a t  b i rth , ma le s had 

appre c i ab ly higher we ig h t s  t han fema le s b ut t ha t t hi s  

d i ffe re nc e  de c r e a s e d  un t i l  i t  wa s a c tua lly lowe s t  fr om 

t he n i n th to t he t h i rte en t h  we ek . � h i s  drop i n  t he 

grow t h  ra te of t he ma le rray a t t r ibute d t o  t he c om-

b i ne d  e ff e c t  o f  cas t ra t i on and wea ni ng . � ub s e  qllen t to 

t he t h ir t e e n t h  we ek t he c a s t ra te d ma l e s  re la t i v e to the 

fe male s s ta r t e d  i nc rea s i  agai n i n  we J& h t .  urray 

a l s o  fo und t ha t  b e t we e n  t h re e and f o Qr mon t hs t he 

g row t h  of the fe ma le wa s re t a rde d .  
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Thi D h e  n t t r 1 b1.4t& d  to t h o i r  normr.. l grow t h  be i ng t He t arbe d 

t t; h  

n 

n :zc t az:a r E' c ..<r re r•oe ti e a t ;pe� 1 o· •· 

a mmona. ( 16 ) and ie � to h { 17 ) ve a l �·  

rehe ll 

tr.. t · ha t  

e :pey e d  a n1 U'1a ln !a t te n more e S. f:i i ly and a ftr lbntE'! L t. h i s  t. o  
.,; UC h  anima l R  be 1.n, .... u.nc! h� t ur be d  by ho e t pe r t odB , w hi c h 

oaun e re e t le s � ne s s  e n  e. lose· of e ne rt-:Y du.r 1 n�  the ta t ·t 

1AR pr 0 o e o � a tt e r pube r t y . 

I n  t he pr e s  e a t 1t1ve � t 1, ;a t 1 on , al t ho 1.1n h  a bu na a n  

v l c1 e n oe h be e n  p roO .'lCt! d to e h  tha !; o ra ti on i n  o ! the r 

so ?.. te 11d s to t he ta t 1 n  t he - body . t n o r 

be e t� n o t a t,� ' tgr ow t n a .n;1 t te n 1 n.� ('f 

t h  .. t t 1 re te raa le an i ha s b e  n:t lue .noe c!  de t r i � .n ta. l ly 

u ar i ng hea t oe r i od � . J. ne oc c u r r e nc e  o f  r uo o e s s 1 v a t  
per 1 o  of en of the an i m a l  a e  no te d . and t he fe e d t n  

h a M .  t pp e t i  te oe re tu l ly o b s e , ve 6 , b u t  n.o u..nu r- �a- 1  

...,_ " a v i o ur o o � ld. 'Jc de to o te d . 3 1 m t l� r l y , no re gul a r  va r 1d -

t i oLa oc c ur r o d  ' t n  t he w ly l i ve- l'Je :t. �h t ! O f! !' re c o rd s  

wh ic h o o al d  b o r !  be d t o  h e a o n o 

t he na t u ral tema.\es cR m  n h oa t a t  1. t t hree tl me 

ne t' �re be 1 1a u ;�n te re d 4 the age a t  ! c h  o e v t r us e 

- 1 • s t o be er ve d i n  e a c h  o f  th i v e  a ni. m!l ls c :"J m � l'tlEH'I. , 1 s  

e h own bc J. o  

I 3'7 1 
I !.  25 19 
I II f38 14 
IV 4 1 8  
v 41 l'/ 

, 
l l i m i te d s mo o.n t  o f  l nf orrr:a t. l"nfe -w a  i la b le. 1•e ga rd-

1 Il8  t he 1 nt 1u� .. � ce �f � e 1  �p otl gro v1 t h  anu to Jil c oo E u:n p t t o n 

na ut i l ie .s t i o.n i n  c e. t  t l e ok  Ur:.im l i c h and T ha lman ( 12 )  
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found t ha t  s te e rs and nor ma l  he i fe r s  made l arge r and mo re 

e c onom ic a l � n .ins t nau B "'· Je d. he i fe r�- . Ui c b t e r o t a l  t 60 )  
frrJ !ll a co mpa r i G o!l of. tnc l'E cul t a  of: .. f?s t te n i n� b u l le a nd oxen 

h o �.-e il  � r.e. t t h e :1!-. t te r  .re q.ul re d  2 1 r c e nt m o re e oe rgV' va l ue  

pe .r un l  t o r:  ��a i n  i n  '!.e .:l gh t . 1.' he o x J .n  fa t te ne d  mo r e  ;-.l owly 

tal!�in� 43 ... 4 7  we ok� w hi le � he b ul l ::  w o ro fa t te ne d a t  t h e  e nd 

_,f ��3 week .-... . 

l>un lo P ti 5·1 )  hP. � sho�  • .u t i1a t �he pe o r t i s  sue ( 1 .  e .  

fa t o r  pro tei n) boi ng le. i !'l doY-Iti�\·.i u t ho b o dy is a mo s t  i mpor ­

ta nt fa o t o !' g o ve rn i ng the li vO -iJe i,.., h t  L n o.cd a Ee o f  a n  a ni ma l 

T h i e:  s� ro ng ly s ugge s t s  t b.l1 t t ho l- i f.f'c reho e E:  c.x:l s t ing b e t ween 

t h o  sexe r. i r. re s pe c t t o  c o on.o 0 o o d u onv er s i .J r- rney be e x -

pla iee e on tr i a b a� i s  fo r �he o n l' o a s P oo mpo � li t i on o f  the fou.r 

t�roe e of e. ni mo. ls he n be e n  snovm t o  lie wi d e ly d ii'i'e ren t . 

A rms bj' ( 5:1 ) e t, t i r.n te n t ha t d 11.0 �t o d i ffe r e nc e s  i n  t he mo i s -

t lll'e co 1 t en t.  S H<l  a l n o  iL. t L\f. ene rRy c.:> n t e .r. t �,e r uni t of 

dr, r..a t t e r . t he ga in of a ur_ i t  o f  ad ipo t:e t i c e ue re pre c e n t s 

t h.e e t o ra_ . c o .f  et� veJi t �  e l Rh t  t i me s a s  muc h ene r�Y a f-� <.. oe s 

t he s t orage ot rua� o le t i Ls ue . 

ca. B t ra t e anl tnO" l e  t o  lay d own 

'l' he i ntie l'eut c t. pa c i  ty of 

re la t. i vo ly h i g h  pr o po rt ion · 

of :fa t pe r u.nl t o:f l i v e- we i ght i r o�e u r-e ::: n�1 u. ld  b e  re f le c ­

te d i n  a J•e duce d. e i'i' 1 c  le nc� of f o o  ct. co nve r e i  on �•h e n  t h i s 

i o  me H �_; ure d  .i n  te rmo of l i v e- we i g h t i n cre a se . 
·r e � cn t  i.u ve E t il,a t t ..,n i t  i ::: t tte r e l c t• e  i n  a o o o  

I n  t i'B  

i t h  e x -

pe o t a t i o  t r.a t th£' n&. tiU' D. l.  mu le � . wh i c h  o f  t he f o ur 

sexe s ha ve s t J l'ed v e ry o 0nsid€ r a b ly t he le t t• t  a mo w: t o f  

fa t , shoul d b e  c ha rao �e r i s e d  oy s ub s tan t i r lly t llE> low e  fi t 

fo o d  c onauwp t i:�n pe r pound o f  1 1 ve- we i. gh t i n o r e a n • . 

S im i la r ly i. t i �  s i gn i l i o a u t; t h  t hE' c a s  t ra to rna lc .... , 

wh i c h  c o nta in t he mo s t  ta t ,  ha v e  made the l ea s• · e c o nom-

1 m1o a l ga ins . 
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I t  i s  .p o s s ib le th9. t di ffer enc es majl e xi s t  i n  t he 

e ff i c ie ncy o f  t he f i ge � t i v e  sy s te m  o t  t bP �i ffe r e n t ly s exe d 

ani ma ls 'd:.. io h ha ve e ome i nfl ue nc e upo n  t he e ff i c ie ncy wi t h 

w h i c h  f o o u  c o ns ume d  1 ::.  c .., m e 1 t e d i n t o l i v e - wfl ig h t inc rea se . 

ork by �io odman e t  a l  { 9 )  up o n  t he .n i t r oge n rE> te n t i o"l o f 

b ar.c. o � a e  c om:pa re d ' H t r  g i  1 t r.  .. r- twwe e. tha t a l t h o ug h  t he re 

a s  l i t t le o i fl'e l.'e .• ce be t we en t he re o e xe s 1 n  re s pe c t t o  t he 

amo un t  o l'  ni t ro ge n G i ge ::: t e C: , t t1€ l'e � e l A c t i v e  ut i l i sa -

t i o n  o f  the �i ge �1 te d  n i tl.•oEe , . A l s o , E i n c e  t he ma i n t �n-
anoe re �uir e mE ut o f  a n  t�in1a l  i f  in pe. .r t  de te rm i !! e d  by i ts 

uasa l mc t ab o li t m , L i f�e re noe c be t we e n  r e xe r, i n  re � pe c t  to 

� he  v a l ue of t h i f.r r.n u l di  p, o v e rn t o  �· orne e x ten t the e c onomy of 

t he �a i n E�  0-1 ' c:.e . 

i' ha t  the a:> mpo s i t i. o n  of th e 1 1  ve - wP- i g i nc rease 

can lte p ro fo w:td l.y i .nf luen c<"' d  by t ' e f o r m  o f  t he gr ow t h  

c ur v e ; t h e  po � ;_i b i li ty o f  t\ i ffP rc .n t1:;  se xe d  nn i ma l s a d:> p t i ng 

c ha ra c te r i st i c" l ly d i ffe re n t le v e ls of 1 t ake w hen fe d a d  lib . , 

and t he fa c t t ha t  t u e  ma int ena nc e re o ui re men t  i �  kno n ro 

v a ry a c c o ru. ing t o  t he am..:>un t of foo d.. i nge s te d  an � t he sex 

of the a ni ma l , a�.re a l l c o ns id e ra t i  ns w hic h may oo n oe iv -

bly be re s po m: i  b l e  f or t he appa re n t ly c on t ra di c tl o.Zy re s alt s 

o b t ai ne d  by d1 ff'e re : t w or k e r �  1 11 ro s pc o t to t he ra te o f  

gro w t h  and t ho fo v d c oas amp t i on and u t i li :::a t i o.n of t he c.. if• 

fe 1•en t  se xe � . 

I n te re s l i ng a ddi t i ona l s uppor t ing e v i de r ce of t he 

i nn i ng s o f  t he pre s e n t inve t t i ga t ion i c  affo rde d by t he 

re ce . .t t w ork c a rr ie d o a t  by Be r n d t l b l ) , who f ound t h a t p re ­
pa ra t i o nE O f  te c t i C tll ar 'b:o·rmone s , admini s te re d  o ra l ly to 

--t.. - - - -

bo til e n ti re t'e ma le and. ca s t ra te ma le p ig s  gage ma rke d 

i mpr o v e me n t  i n  gro w t h  .ra te and car oa se qaa l i  ty i e s p e c i al ly 

whe n s a..pp leme nted by mine ral.,, . l h i s was acc ompan i e d  by 

an i mp r ov e me nt i n  e co nom,y of fo o d  c ons ump t i o n . 11 m1 lar 

trea t ment w i t h p r e  pa ra t.1 on f11omt the o va ri e s  p»o v e d  1ne f-
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t i s  pos s i b le t h a t d t frer eno e  y � a x i s � in {; i.  

e ff ic ie ncy o f  t he d i ga o t i v a Dy A te m o f  t hci ' dfff� reh� :y o exed 

ni hS. V 

h t c h.  � !Hl tt'lt  l i  • 

orr. b t: ho n i tr o 

tHu·· t·o s !'! A  c ompa .r0 d .t l t t: g 1. lt :� t ho,,e Ci t hn t al, t h(l UP. h  t he re 

·a s l l t t l�'l ll. i fft!- .re • .  <.!C 'b e: t 'ti?e r.'r: t t:o � :e E m tP. H  1 n  re n ;G o \.  t o  t he 

mo run o 'f  ni l ro ee n f. ige � t �� e. , t, !J e r a r e l s o t i ve uti l i  
L ! o .u o :f  t u I! :i. f, l �  o , f: 1 c:c{  t he !lW ! .n l;e n-

'.l "'oe r h·e me- n t (.: .!  i me.l 1 �:  L .  

haw 1 .-ie t n b ,, l i t  ·.J. , l. i f ,�,. f: r t r.ce t� be t we C� .n !'; e }�e 8 i n  

liY 1 ts 

e pe c t  to 

t , ue cf t !i i! m at t. t. o vo '!. li t ::: r: ome � x te; 

t ht: P.st i. n :  

.. he .ec tw o  my of 

C) .. ."J·�S i t i o n ·Of th e l :  vc .... e i t.t h t  .t eo re 

can. be .r .rr f'? o �. ly i nf :tuc· n cc: G. C.y t. 1 O l' m  o .f  r ow t �  

c u r v e , t h e  pos E i b 1 1 1. ty .... i i'te N U l  t�"' · :xe d  :; l t i n  

1 

c h a ra c·te :r i E t i c e l l y d i ffe r e .r� t 1 � v c l &  o .f  l !. tak.: t,tlen f€i d a d  lf:>: ,  

ar1d t he :f'11 c t t hc t t h e t1: r,.; r ui remen t. 1 c krJOI; n to 

v a ry n e � c rf in s t �  t � �  _' o o  J. I. .or;e Fl te · t ho X 

o:r t he n .;::i. ... _are :. 1  i c r� Vl h i c h  m�;; co .n oe iv • 

u b l y  'ba rc e r.·"' l' or t flEl l.1 t:- ta rc z�  \. c on t l'& d i e tl ot.y re s ult 

,) h ' : · o d  by d i f'!tJ t.· e t t rkcr t" i .e.  :::•o EJ p� c t ·t> the ra te o f  

n a  t; h e  :f'.,, o u. c .:.:n�n:.:n u t i ou e nll u. t• i ll sc. t i on o! t.t:w C i i'• 

re n t  se :xr:-. ,, . 

I n t�J re s t i r.:.H au d i t l oi:a l v u.ppo1� t- i ng  c v i dc .uoe of t h  

f i n(!. i ng !2, . o.f t hl3 pre o e ,:� t i nv e L :l iga t i.Jn 1 :, afforde d by t he 

re c e u t W •Y :<k cGU'!� le d .:> u t b.v b e :: il d t  \ t l L wh >u.nn t h a.  t n rH -
Y" '"l ra t t o nfi o f  te fJ t l o u. l t.:: ho r mo me s  • actm i n t s t e ro (L  o r  l l.V  to 

bn th G n tl l'e fe m<l lo d o � n t ra t� ma le n lg s 8$ lO rko d 

i r!lpro fome n t  i n  gro �• t h  ra t e  and. o a r  ca se q,Uil l i  ty "' e o l al l] 
be n suppleme nte d by d,ti ne ra l .., . � h i s va a  oo ompan i e d  by 

an i mor o'f e me nt i n  e oo nr.>l%13 o f  :f o o d  c r. ns  J.mp t i o n . 1 1 m 1 l a r  

trea t rne n t  w1 t h  p ro t>a r� t.t on rr om t h e  o va r i e  p»ove d 1 ne r- \ 
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te o t l  ve . 

A � o i n t  oi preo t i ca l  impo . t anc e ra i sed by t h i s  

s t ud.y - c imi la r  t o  t. h a t rt i � c 6. by Rarnmotld \ i d  i n  c o11.t1e o .. 

t i  an wi t h  r he en .. . i E the p o o e  i bi l i. t� of T€' .frain i�[7�t s t ra t i ng  

rne. le p i B f'  unc e 1  c o nC. l  t i or � w.h.. 1·e t h e  < .li ou& lf: H l' f  nw.rke '..e U.  a t  

en e e .r ly age . .s:>e tc re t. t;. i r,  que G t. ion ca.n be Fa t i e: fe. c t o r i ly 

a r . m•:tt re c! , f 1 n t" he r  i n v e � t i gf' t ;i orw i nv o l v i '& c ;� re .L u.lly c o uC. uc . 

te d co ek i ng t r i a  le ·· re re (:ui r e d  i n  o r d e r  t o  d e  te r mi ue t hE: 

ex t e nt> of t h e  e .ff ,- c t  ) f  E a:c h  a pra c t i c e> 11ooc t he te na e 1•ne s s  

ano fla i o ur  o f  t he �e a t . lc t h l s  a tk fcc i l i t ie �  f o r  the 

c o nd uc t  o f  e uc h  t r ia lE � e re n o t  a v e i la b �c , b u. t  � l i m i t e d  

amo un t of i n d i �e o t e v id e n c � wss o b t a i ne - . f te r t h  c r o -

m o v c. l  o f  t h<' l o i n  e tl G:  l �g b  !"1•om E: a c h p i g G.Ul' ing t. he j o in t • 
in0 prooe s r, , t he t :.•w  � h o .t.  t.. ::;i de �- r e 111 i i.Llli8 ;,e re c t.U· e u  a t  

t h.c Ki wi Bacon b'a c t o ry , tong b u:.c u. a..1d di sp o se d  o f  p ri v a te ly . 

Upon e n � u.i ry be i ng  made fr o m  t!' o be i m. i v i d ua l c  re oe :;.v ing 
t he b acon , � t v: s.s a E o e r  ta l.ce d llh&. t no unus uc l ly s t ro ng 

� l av o ur ha d. be e n  do te e te d. blF t llos o , h .>  had b e a n  ·a l lo t te d 

e ide s C.e .r i v e d.  f l: ofn en t i ro mu h1 u.ni ruu lr- . .L\ l t hout)t �dmi t -

t e d.ly i.i.!ade q ua tc , t h i e-. . \• uuld a ppear t o  <. uggc t� t :i h e t  at on 

age o i'  t:t b o u.t c i x mo.nt h . , t he qua li o 1· �Jc c o n  i r� uo t v e ry 

�e r i ouc ly i mpa i re d  by f� i l�e to c a 2 t ru te . 



,.. 

� 

1 .  

-so -

s· RY . 

Ent i re and ca s t ra te le a nd fe n:a le pigs have been c o m-

pa re d t o  de t e rm i ne t he na t ure and. e x te n t o f  th e d i ffe r ­

e nc e &  i n  b o ccy  prop o r t i on s  and c ompo s !  t i o n ,  and i n  

e conomy of p r o  d ue t1 o u. �v e ry e nd e a v o o� wa � made t o  

e li mi na t e  o r  a t  l ea s t  s tandardi ae the 1 D� lue noe o t  fa o -

t o rs o t ho r  t han s ex knowl1 t o  e ff� c t c a r  ca se o omp os 1 t i on . 

2 . In re s pe c t  t o  bod y pro po r t i o ns , c a s t ra t e  an i mP ls s ho w  a 

gre a t e r � h o Q l de r · tro t te r/bod y l�ng th ra t i o  t b e p  e n t i re 

ani me l.s , d ue t o  t he &r ea te r fa t c o v e r  :f o unt'. o v e r  t h e  

e h o u lde r s  o r  the se ani ma ls . C he a t  de p t h  o f  e n t i r e  ma les 

wa s s i g.n i fi ca n t lJ le s s  than t ha t o f tb e o t he r  t hre e s e xe s , 

t he same fa c to r be i ng re E> pons i b l e . A l th o ugh no s i gn! -

fi can t  d if fe rence wa s f o und be twe e n  t he sexe s  in re s pe c t  

t o  le ng t h  o f  oar : � £ e , i n  l i ne \'(i t h  t h e  i' ind i r g of cb the r 

wo rke rs , e n t i r e  fe a:a le s had. lo n ge r  caresses t han c a s t ra te 

ma le f2 .  Leng t h  of leg , t h o rax , and s p a re t ro t te r  we re , 

re c pn o t i v e ly , gre a te r · i n e nt i re than ca s t ra t e a n i ma l s  an d  

grea te r i n  e n t i r e  ma le s tha n  e o  t i r e fe ma le s . In t re  

c a s t ra te sexe � . the l o i n  J o i n t  wa s he a v i e r b u t  t he le g  ' 

j o int ligh te r t ha n  i n  t h e  e n ti z-e s e xe s .  En t ire male s 

sb o ��-a d  t he gree t e s t  de v e l opmen t o f  t he fo re -end i n  

s pi t e  o f  t he i r  be i ng  c hc ra c te ri se d by t he s ha ll o we d  

c he s t s . � he �ene ra l t re nd of e ffe c t s  f ugge s ts t ha t  

t he p re t e nce of t te  g onads c ffe c ts the g ro w t h.  o f  

v a r i o us par t s  o f  t he b ody d i f:f e re n t l3 and i .n  a c c o r dance 

it h t he o rde r of de v e l opmen t o f  t he s e par t s . 
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.Ac d e t e roi ne d fro m t he o ompo �  t i on o '£  t hr- leR and lo i n  1 ' 
' I \ .\ 

J o irl t s ,  ve ry l Rrge ana. � t'&. t l t t i c E, l ly a 1�1f i o an t  di ffe r-. I � I l 
e no e s . exh : te a  l n  re e

'
pe o t t o  he smo u.o t o:! b o ne , mu� o le end 

fa t rre ee nt i n  the cr .rca s e  �:\ ·)'\ th,? d 1 ffe: re n t ly � e .x.e d  an i mn l::: . 

:z! t 1 re ar! lma l e:  t.te. d rno ro b 'l.:.i� ' � �lei mu� o l o than d i d ca s t ra t e  
• l 

' flnd ms: le (1 m:>rH t he n f� me; l� r: � Q,n , �.he o t he l' han� , oas t ra te 
" 

aa l mn lo ha ve mo ro fn t t h8.n eu t i r e  G.ll .t ma  l f: , e.r!C!. fe ma le e mv re 

th t.n m!l l6 s . 

e ig h t o� c-: it.l n  

14 t i ro r:w. lo s !1r. v i g n 1 f i onn t ly g rea te r 

t he o t he r t ta� e e r.e .xe e . 

4 . Ca s t.r a t i o.u aa le anima l s  re s ult � i n  more e x ten e l ve 

5. 

c hange s i n  ca rca a e o o mpoa t t l on t han c a s t ra t i on of fR• 

a le an i ma L , . a le and fe ma le oa s t rn te an i ma ls tends 

t o  re se mb l e  e a c h  he r ve ry o l o Ee ly i n  oa roa � e  o ompo a i · 

t l o u . b u t la rge d i ffe re n ce s  e x i s t be twe e n  ma le end 
G t i r  

feme l� /-:.n t mal s , p ar t i c u l a r ly i n  fa t  de v e l o pme n t ,  wh e re 

t he c i ffe renoe i s  o! the o rde r of ZO pe 1· ce nt . '  I t  
a ppea rs tha t t he gona ds i n  f:o me "'ay re tare.'! tn t de v e lop• 

men t and ta v o u.r b o n· t1G. mu� o l e  <'!.e v e lopment but tha t t he 

t e � te �  c o t h i s  mo re e ffe c t i ve ly t h a n  t he ov ar ie o . Whe n  

e a c h  i s  3 b ae n t , b o ne , mue o le a u  t de v e lopme n t  pro cee d s 
• 

i n  :a v e ry fl im i lar man ne r , i rre t·p e o t i v e of whe t he r  t he 

en lma l f:! b<;; • n � t:y p l ce.l ly , ma le r o .t l e  �.i . 

In re s pe c t  t o  organs an� o fl'a l[' , the de ve lopmu n t  o f  

b l o od , e k i u  and hai r . and t h o ra c i c  o r�ans i s  Rre a t e r  

i n  e n  t i re ma l e s  t h an i n  e n  t l re :!ema le s an� 0ro a t e r  i n  

1 t �e r  o f  t h e c e  se xe s than i n  ca s t ra te s . T h i s  a i t ua-

t i on i e  re v e rse d i n  the a b d omi na l  o rgan s . '.t' he ee 

d ! tte re nee ... , i o  t he c o t  the e ffe c t s  upon boCy 

p r o  1 o r t  io n e an(i upo n  t he ma ,: or t 1  s e u e e , may b e  la rge ly 
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-

expla i n ed by t be d iffe re n t i a l re � ponee be t n t h e  

1' h  se xe s  o 1' e a r ly and la te de •e l op un l t n . 

re s p o ne e  o t  oe r ta in i nd 1  v.t � �a l o rgan s , �HlO h as  t he 

l i ve r ,  w h1 o h  ha ve no t ·oe hav e d  i n  e. man n er c:> n s .t 

i t h t he i r  .re l at i ve o rdo r o t  de v e l o nmE>n t may be a ue 

t o  t he i r  :f-unc t iona l adap ta t i on t o  -1 1 !te re .n o e s  e x! Jool -

t i nA bo tween t he  r;exe s i n  re � ve c t t o  p lane of 

nu t r i t. l on . T reme nd o ao re 4 u• t 1 on �a u e tte c te d  1 

t h  iR h t  ot t h e  re D ro d uc t l v  b o t h ma le 

and fe ma le "'' re s u l t of ca s t ra t i on . 

h e  1 P.bt of: th i a ne ,y tt o o;lo i ce re. b ly nnG co n• 

1 e te n t l re a te r  i n  en t i re ma l e o  t h an in  the c t ne  r 

t hree 6e:x.e t • t he G 1 !  i'e renoe be i ns h ig h ly s 1 � n1 f1 oen t .  

h i s re s ul t  wa e une xpe c te d in v i e \:. of t h  e n e ra l ly 

ao ce J t e a  o pi n i on t ha t  k i d  

da n t  upo n  t he quan t l t.� t i v  

e i g ht i t  la rge ly d 

v e l o. f' p r o te i n  t n  te. k ... . 

n-

'o phy s i o l og i ca l re a n ou c uu l c  be nd vr n oe d in e xp 1 ana• 

t i on o f  t he i" inCl • 

7 . Se.x c.. i f'f� r eno e e , <l ctnone t ra te d i n  t h e  t o ta l  sm nn t of 

e a c h  of th a .. or t i s r me s i n  the le R and l o i n  j o i n t t� . 

e r  _ _  

re o one ld e re a . 

how e ve r , v nr i  

t n par t i c ular ana tomi oa 1 Wl1 t 
The maf.{n i t ude or t he d tf i'e re noe 

1 t h  d i tfe re n t J t e  ao o ord. inR to the ir 

1-de r of de ve lo pmen t . u ompar 1 r on of t h� i �h t  t 
i nd i  v i d uc 1 bone s c l e a r ly I nd i c a t e d. the pre f.l s i ng 

e ffe c t  o f  t. h  

l a te de v e l 

te d t he � uRg� s ti 

x gland s  up on the re l at i ve Arow t h  of 

por t t:o . � uo h. o:> mpa ri e on a l so c uppor -

t ha t  t he gonad � o f  t he ma le a re m.) r e  

e ffe c t i ve i n  t h 1 e c oni e c t i on t han a re t h::> te o f  t he 

. e mo. l e. 
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e .  Di ffe re nc e � fo und be twe e n  e n t i re ana c a s t ra t e an ima le 
P re gre a te r i n  re S v CO t t o  Sabcu tane o �s ta t t hRll i n  re s •  

peo t to i n to rmue o ulc.r la t . th i s  a l e o s upp o"r t s t he 

v ie w  t h a t  i n  e n t i r� a ni ma lr. the l'e la t l ve ra t e  o f  g r oif t h  

o f  la t e  de �e l or ! Lt:: pe.r t s i r.: re ta rde d. , o r , al. te rna tl ve ly , 

t ha t.  t h e  re le t i  v o  �o� r o w t h  of e a r ly G.e v e l o p i ng p a rt r.  1 

no J urage d. 

9 .  oae t ra t i on re � u l t s  n o t  Jn ly i n  a re duc t i on i n  b one we iah t  

10 . 

but a l s o  i n  !) bo age s i n  b o.n.e fo r tn. �ro w t h  i n  len� t h  and 

t h i ckne s s  i t  r f  d �Ice d , b u t; t he c ha nge a are r e  l a  t 1  ve ly 

g re a te r 1 n  t he ca t•e o.l t he la t te r  cha ra c te r i s t i c .  

l!:n t i  re and s pa ye d  t, le E r•e re fo und t be l l i e e  

o t  a ppr o .x.1 rna t e  4' e qua l t h i oknt H 

t h i s re sp e c t  t o  bo th e n t i re an 

ac c o unt of £e v e r� l fa c to r ( 11 t t l 

ta ohe d t o  t he e o  � �cd i ng r. . 

and we r e  su..pe r i or i n  

ca s t ra te m a !B  e . on 

E> i Mni f i oance is a t -

1 1 . Diffe renc e s  be t�e n n  the eexe s i n  re s pe c t  t o  ba ck ta t 

t h i ckne s o  a nd "eye tr m :;c c le me a t \U'e me n� s  we re e ta t i l'l •  

t i c a l l y  s i gn.i f t oF. n t , of ccns 1 Cl.e ra b l e  wagni t ude • a nd 

l p  t J ne ··· i t h t he t! 1 ffe re r.l.c e s  f ound t o  e .xi s t  i n  ta t 

nd mue c le . a �  de te rmi ne d from e xam i na t i on of the 1 

and l o i n  d i see o t 1 on da ta . 

12. �he i nhP. re nt var ia b i l i ty of t he an i ma l  ma te r i e'l wa 
. 

uo h t he t 1 t was s uf  f i e icn t i n  some co mpa r i so n s  t o  

c o m p l e te ly re ve r se the na t are o ... ty p i ca l se x d i ! fe ren-. 

o e s  i n  b o dy o ompoa i t i on . 
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13 . � n e  da ta e xamine d sug�e e t� a l ar�e num bG r  o f  fi b s  1 

a e a o c i n  te d wi t l1 ma l l  numbe r ver t 1 brae i n  t m  

lo i n  re� i o n  

14 . H i s to l o� i o a l r t uay o f  the re o t u  _ _ _ __ _ _ _ .......... 

<! or s 1 ,  .,• o r  a n  ... l t r o eno ro t ua mun o l 
-

re ve a led 

�l. to.ude n cy f o r  t he d i ur1e te r n  of rn ue c le � i bre s t o  be 

le r�e r tnv e n t i re an th.� i n  o t, G t ra te ... . u.s o l e  

1 b r �  a i z.e • howe v e r  • ,.,;J, .. t s. s  £'le n s t  t l v 

d 1 tfe re noes i n  de mons t ra t i ng G i tfe re n o  

d e v e  lO pQle n t . 

• ! 

i .Rn t  

in mu.so l 

16 . Di fterouo hi c h ov e C.  hi� h ly n1 1( n1 fi oant re 

lv. 

tou.nd be t :t' 1brr 11 i arne te r r. of th� cU f.re re a t  

u.s o le a  e xa mi n ed , the o rt.\� r o f  tile mua o le a  fo r dtt• 

c re o. s 1  d i ame te r be i n  

nemi u;;, , � _ _  . _ _ _ _ _ _ 

o -

0 1 e ,  o on �l e te n t  d i f  'e re no e s c o uld be d e t e c te d  

t ween t h. :xe e i n  re s pe c t t o  .� rn i n o f  a t . 

17 . I n  t c� o e  o f  e a ch mus c le � t ud i ed , ca s t ra t e an i ma l  

b� e . o n  t he ave rBee . · rro u.n t  o :r  mn r b  l i ng  

� t ha. •  C. i {\ oorrc � pone i nR c n t l  re animals . ua.s o l  

from e nt i re l e s  t e nde d to cnore ma rke a t nan 

tboze ,1: r om fll'l t i re fema le .. . 

19.  l!: n t i re ma l .o 1ma l 8  o oa � i s ten t ly rua<iEt v e ry mLloh mor 

e oo nom1 ea l 1-'{a ine t hen c. 1 d a n i ma ls o t  t h£ o t ho r t h re e  

.xe s .  B 'l th e n t i re foma le o anil oa e trn t e  ma le 

v e d  more e c or.orr. i ca l  � rc v.:-c r c.  thS P o t  f.l t. :ra t. e  te ma l Q  .. � . 

' he bB B 1 o  o :t'  t he e e d i f!e re noe a i n  e :� f 1 o i e noy o f  food 

o o nv e r u i o n  i s  c ons i d e re d  t o  re s t  ma i n ly in t he � i f -

!e r1 n�-< e ne r�v c on te nt ot t he 1 1 ve -we L. h t ga i n s  mad1 

b.Y t h e  ti i f ...:e ren t ly s e xo d  a n 1. ma l  ... . 

- - -ooo - ·-
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The s e ore t i o n  of the g o nads h ave been demo ns t rn te � re s ­

pons i b l e  f o r·  < H f .fe re no& c: , w i d e s pr ead t: h .roug ho ut the b o uy  ant'! of 

v e r_v  o o r: r- i � e re. b le m£!g!! l tude . Tne e.xa o t �e ohe.a i em whe re by t h  

ona.de exe .r t  t he i r  roo0. 1 :fy i z  

of kno w le dA� , v e r,y la,rgA ly A 

i nf luence , 1 £ , a t  t h  

t te r  of !i oo c u io t 1 .J n . 

d ir e c t  

re se n t  tn te 

i'h9 c th o d  

no : o f  c o n t r o l  mny be p ro ve n  l a to z 

l ike *y , o om t l ex h o rmoni o 1 n te ra c t i ou� tnhi .. t 1 nn. o e ... 

more 
inv o l -

v e a . fiha t e v e r  the f i n a l  p ro no u.o o 

t ha t. i; b(l � ona df1 s r·e but o 1�e o f  t. ne rl 

he n t 

eno r oo r 1 .o.  

i n� bo<!y €)1'ow t h  aud de ve l opme n t . one o �  nno t bu. t be 

the l n t ri oa te , e x te ne i v e , eat c c � o rC 1 Lti te d n a t ure o 

0 01J.t l�O 1 . 

1 

r.!Ce 

d (;  d .:t re o t -

re s r1� d  by 

fl 0rmon 1 o 

lle v ie w1 n�  t he i nv e n t J ga t i on from a � omeV�ha t d i ffe r e n t  

og le , a t te n. L i on t o  to rced. upon tt1e ve ry g rea t v a .r .l n \) i l l ty wtlioh 
"' 

cay e xi f; t; be t t,ve e n  a o i ma l o e v e n  t h\> ll�h L h e �e oe o l ose l:i re la ted . 

e a ri ng l n  mi nd t h e  e x t e n t  o 

.• ur nr i s i. ng to f i nd t i1a t t he .  

e ve n  re v e r E e d  by 

a t ura t 1  o r  th e rtu oo l :. �;.; . 

ve ra�� E:ex d i t.f e te n ce s , 1 t i 

y b" compl� te ly e l 'i m1 na te a o r  

o :f  rano 'J o r t cca n ii d t h  

·..: he 

f' e conomy of or 

na t u.re ,o f  t h  _ 

he t he r 1 t W:.7! Ul 

.nde noe of b od ,y to r m  e.nc. co rnpa a 1  t i on and 

c t i on o :f  the ba c on p i g upon t ne ore f::e nce a nd 

na d ia l  ee c re t i ona in t rotl uce n t he que s t i. on a s  t o  

no t be no ss .t b le for t he a .nima l n rod uoe r  to exe r -

c i ee a mo re 

t ha n  he i 

t ro c t  c o n t ro l  

b 1 e i o c. o a t t h 

o f  re oo n t;  � ,;,a rr , H l e n de v o t e d 

r t h e g r o w t h  e.nO .torm ot h i �  n n1 ma l 

.c. t t; i me . .••u.o h a t te n t i on he.,.;, 

r� t h e  1 n ore a "' -

i lltG: m i lk p1•o d uo t i oo by t he i .n je o t hm  o f  hormo ne s . Co �ld ca roa se 

qual i ty and t he e ff i e t e n.cy o t :ne e. t pr o!!.uc t i  o n  be i mp r o v e d  b 

1 m1 1 ar me nne ?  I t  mt1.r. t !> o  a�mi t t� e t ha t  t he c o mme r c i a l  a p n l l -

oa t l on of the pri nc i p le s i nv o lv e d i b , a t  t he p re se n t t ime . n t  
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t h e  pre sen t t i me , a t  l ea s t re mo te i f  no t v i s i ona ry . on t he 

o t he r hand t he p os s i bi l i ty , pr e v i ous ly d i s c uE se d , o f  re frain-

ing from oa s tra t i ne ma le p i g R  . i f  we l l  �o r t hy o f  c on s i de ra t i on , 

p ar t i c u la r ly whe re the anima ls are t o  be ma r ke t e d a t  a re a s on-

ab ly ea rly age .  One of t he maJ o r  fa ult s of Ne w Ze a la n d  b ac on 

oe. r ca se s is a te nde n cy to .m rd o vo r - fa tne s s . If , a s  t h e re -

s ul t s of t h i �  i n v e s t i gb t i on s trong ly s ug6e e t , bar r ow s  re qui re 
. 

a pp r ox ima te ly 1 5  per o en t .  mvre fo on for t he same l i v e -we ig h t  

i nc re a se an d a t  t he same t ime pro duce a c a roa se o f  i nfe ri or 

qua l i ty i n  re s pe c t  t o  t he p r o po r t i ona te de v e l o p me n t  of lean 

and fa t ,  t h�n t he abov e oo s s i b 1 1 1 ty i 9  no t o ne t o  be l ig h t ly 

d i s mi s se d .  

I t  mus t be reroe mbe r e 6  t ha t j n  t h i s  i nv e s t i ga t i on , 

th e d i f fe re n t ly s exe d anima l �  ha v E'l no t be en a ll Jwe d t o  e xp re s s 

a ny i nhe re n t d i f fe re n t i a l  a b i l i t i e s  i n  re spe c t t o  t he ra tP of 

l i v e - we ig h t i n c re e €e . I t  i s  q u i t e  co nce i v� b l e  t h� t  had the 

an i ma lE be e 1 rEl t i on e d  a c c o rd i n.-·� t o  l i ve - 'lie i �h t ra t he r  t han 

ma de to c onfo rm t o a c ommo n  g ro w t h o �r v e , t he marg i n i n  !B v our 

of th e e n t i re ma le t:: , in 1·e s pe c t  to e ff l c i e acy ot fo Q ::t  c qn ve r -

e i o n , w ou ld ha v 9  be e o  e v e n R rea t e r  on a c c J un t  o t  t he ir a t ta i n -

i ng ma rlc� t "V C  1 ; b t a n et e. r  ly a ge . 

One fur t h� r  a s p ec t o f  t h e  fi na i ng e  o f  t h i s  w ork 

me r i t s  a t te n t L Jn . T h e  d i ffe re n ce s  i n  b o dy c omp o s i t i o n  be t we e n  

t he e n t i re fe ne lee .�.!'!.d c e r:: t ra te ma l e s  a re o:f r. uff i o i e nt r,1agni -

t ude t o  be ,, i v cn c c re f..1. l c o n s i de re. t i on i n  t h e  p la nn ing o f  

e xpe ri me r ts w i th s w i ne . T he y  a re a l r u  o f  i m p o r tance i n  

re la t i on t o  li t te r - te s t ing s c he me s .  I t  i �  a l s o  o b v i o us 

t ba t in c "' t  
c o mpe t i t i v e ba c o n  exhi b i t i ons , a s a t  pre s e n t  c onduc te d , 

.. 
b re e de rs e n te rin;;r e n t i re fe ma le an i ma l f- en j oy a r. omwe ha t  unfa i r 

a dvan tage o v e r  t h o s e  s h o w i ng ca s t ra te ma le s . 

- - - eOo - -.-
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v o rk�.n.mh<l t.c.u v i  <l §Orf.'okr­
ta ti one rna 

r� 1 � on�l O omm an i oa ti on 

l} .. oKe rl ... 1 e , !i'ii lle r a tid bau� u.e £ t> Ur...i v . J U e s  • .t<e s .  �a.l .  279 

mme t s nd tri ni le y  
Go u lde n 

1 l� on , K i ng A.n.d Morl' iS 

\ll"!'By 

Beng tes on 

R&llBon S.t'rl !jeng t�H:on 

ck 

! �e l e e o r  

C a. l 1  " "  !tnd rl oa  z 

O lee.n a nd . .ou.l l 

i ton� l l add �n ml lt o n  

'��'o � 1 E .ro l ml!  r au. � A.eriuad.j 
Cant . Uha ro be r . v��wo roa 

Soo t t  

"'.tty n e.r d  

::i- tahl 

Oa lve r t  

O'ni v .  Ill.  • xp t .  !;j ta . 111. 168 
1937 Ue t ho de o r  S t a t i s t 1 oal 

n aly s i s  • Gha p. XI . E.'t . 32 
1 9 3  ... 
t \., ��"!A ..... .., .....,.. .. 

1 "  .., ..... 

1 � 2 6  

1 

19�3 

. �ar . S c . 22 p . 45Z ...... 

Cr..dc rc tt p n cr t , Je V( t . 
o .  a nc Anim. Ind . 2 
• �13-�16 -

Hl.d . va r: t. AllEl t • .l!'or�:o kiY 
Jo rdbr . S t ockh . 306 

etd . Ceu t • .AD.e t .  Jo reoltav 
J o r �b r .  S t ockb . �0 & 

�(· I·e t . Jf¢ l'GOt)� l<- h . K�benhav.n 
... . 6.6 ht,.. . . 28 

1 93'1 R• D t . Yo o d  I nv e c t . � d . 

19� 1. :� .  P . B. J\ . Ga ze t te 2 

1929 l11. Agr . Exp � . u �a , . 
Bal l .  9t 

1;. 4:>v r.\illli. ·.:. u u n . ts.l l .  �z 

l�3·i .Agr • .U nl . �� 

l J 2  . � .  �p t. �o . Ind , Re s. 
ul. 2 

1� 37 Ani ma l  ��t r 1 t ion p . 299 

1 934 'D t o h .  La ndtrt . Tic r 
3 8  p .  SID ·P33 -

1933 u . R. S o o . 81 o l . ll8 p . 856-86'1 



¢ 

- 8 9 -

( 50.  ) R l  o b. te r .  .t e rbt; r  ;. tl d  "hr:, za e zo a  19c;; A ro h. t ie reaatu'g 
'l ie r z .  9 

( o l.  } sa �ndt 1 Zu.on tu.ngeltu.nde 1 3 .  p .  1 39 - l S'J 
( 52 . ) Ksna fi e ld , r re hane 

-
llC. .Pe a oo o k 193'7 J. Roy . Agr'* S o c . 

Eng . 9 8 ,  p .  1 7 2 - 1 6 5  

( 63. ) Ri tzman , � o 1ovo E and 
BeAe di o t  1936 • lo..J. . ta . � e o h .  � u.l . 6 

( 54 . )  'Du.nlop 
( n5 . ) ArmflbJ 

( 56 . ) Fal � !'! �n 

''"/ ( 57 . )  Jane ba 

( f5 8. ) Wi s ha r t  

( 59 • ) Adame t 

1935 
191'7 

194 
1933 

r . S c .  26 p. lt51 J. -
he llu.tr1 t 1 on o f  ta r m ani m& h 

p .  1�8 
J. Aar. t- o . 30 p. 14 -

r o n .  "' 1  e re earJt .  ·r t erz. e 

1940 Fie ld T r i a ls - 1' he 1 r  l ay .) ut and 
S ta t i s t i c a l  a na lys t s . lmp Bur . 
P!l; • n.nd w u. 

1686 !and'\ Jah rb .  1'1 
; ( 60 . ) Sohw� lke and Mayeda 1890 �e i t E .  ! .  11o l. 2'7 

- - · oO o •- ·  
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c 
I ·' I 

I 

l ' 
I 

Age in we ek s .  

i:;ia t  l> ig 
o .  SEi"1t No . 3 8 9 10 1 1  12 13 14 15 lG 17 18 19 20 2, 22 23 24 25 26 27 28 29 

37.....- 1 3. 5 45 5 , u 8  65 67 7 4  8 4  9 7  ib04 119 131 146 158 16 18 0 1 9 0  2') ... w10 . n5 
I 42 ...- 13 . 5  3 6  55 69 6 9  6 7  7 6  8 8  9 6  10 4 1 1 6  131 149 1 6 2  1 6 7  1 75 19 2 20 2 2)9 . 7 5  

28 /  11. v 43 51 6 6  6 6  6 8  7 8  8 9  100 109 1 24 1 26 149 1 6 4  1 7 1 1 78 l'JO 201 .. oe . r> > 
33 v 8 . 5 44 52  55 6 t..o 6 5  7 8 8 9 9 6  100 115 1 2  148 158 1 6 9  18 5 13 2 2 0 :.�:  � )5 . 5 

25 15 . 5  41 48 49 5 5  66 8 0  9 1  9 7  102 1 13 130 141 150 15 1 6 5 1 5 9  1 7 6  18 9 �-00 207 
II 26 v 1 3 .  b 43 4ll 55 6 5  II 97 90 9 6  9 B  1 1 2  1 28  135 137 14 7 156 1 68 18 0 1 9 1  210 2�9 

32 v  10 .- 5 43 6 64 74 8 2  9 0  10 0 108 122 1 2 6  136 .L 5 1  156 16J 1 7 9  18 7 194 208 4::1 4 
3l v 11 . 5  46 5 1 . 8  5 0  61 7 6  8 5  9 5  10 1 110 1 23 137 1 5 ')  1 5 3  1 58 178 189 19 � 20 6 c.1 2  

8 8  7 . 5 36 4 2  4.6 5) 67 75 84 a a 96 1i)7 11 3 124 1 37 1;�g l t'  � 1 6 3  170 118 19 5 � )0 202 210 . 0 
9 1 10 . 5  38 41 46 ' 5J 66 71- h 8 ' 9 3  10 5 1 10 1 21 1 �9 1 :38 1.48 16 2 16 3 156 19 � 196 20 1 f10 . 5  

I I I  9 6  9 .  33 39 43 50 6 6  69 79 8 7  9 4  1 6 11 3 1 2 7  1 36 139 .)1 158 16 16' 18 7 19 7 2 06 210 . 5 

9 5 11 . 0  3 5  4b 47 54 7 0 7 6  8 4  9 0  9 6  1 0 9  113 1 4 135 141 146 156 161 1 67 19 2 198 20 4 21 1 . 0 

1[ 4 1 2 . 5 44 50 56 7 1  7 3  7 5  s o  8 7  9 7  111 121 1 2'r 134 146 15 164 1 7 5  18 3 19 5 198 c-> 0 7 21 3 
1 14. 44 48 54 6 6  7 1  76 8 3  88 9 7  ll 11 6 1 �9 141 lb1 154 1 6 6  1 7 8  18 � 18 7 198 203 ,:.. 14 . IV 10 13 . 0 42 5 1  5 9  71 7 7  sa s �  90 98 1 1 2  1 2 1  131 141 149 154 171 1 7 )  184 1,0 198 20 6 2 15 . 5 
8 12. 0 44 49 56 6 6  7 7 .  8 6  g O  9 7  10 7 115 1 25 3 '7  142 148 1 61 175 18 G. 193 20 2 2 0 6  21 5 . 0 

41 10. 5 44 50 54 57 65 6 9  AO 8 7  9 o  lOG 115 1 4 1 37 14� 15 0 1 68  1 74 18 4 19 1 200 � 05 . 2 
v 40 1 1 . 5 4 �  41 4 7  5 5  64 6 7  75 4 9 I 104 1 18 128 1 3 9  14 <.- 151 1 6 6  18 0 18 7 193 ' 04 206 . 3 

39 1 2. 0 42 5t� 5 6  5 6  6 6  6 8  8 0  eo 90 1 06 116 1 2 3  135 14� 149 168 1 7 7  18 3 18 9 202 2 3 . 2 

a Fi n re  3 we ek 0 2 2  weeks i..no1 'l ive ral n  ,q ,o Ei.. o . 3 
It 2 2  " .. 29 " " It iB o . 4 



( 

Sex : � le e  

Se t No : I I I  I l l 

.l?ig o : m 3 2 9 6  

gt. 6 01 5 58 5  6 3 23 

268 . 0 r�48 . 0 � 2 . 0 
1 18 2 . 0 1 78 . 0  18 3. 0 

15 . 6 
41 . 6  
35 . 9  
5 6 . 5 
30 . &  
10 . 9 
11 . 1 
25 . 4 
1 5 . 6 

8 . 9 
. a 

5. 8 
708 . 2  

11 o le : 
h i gh t..- 7 73 
eg 59 2 

O.L AL OO LE  339 1  
rund c nnon 26 

15 . 5  1 7 . 1 
3 9 .  43. 
31 . 5  33. 1 
5 6 . ') 5 6 . 5 
3 �. 5 2 9. 5  
11 . 3 1 ·�. 8 
1 1 . 5 11 . 4 

� 5 24. 8  
1 5. 4 14. 7 
10 . 9 8 . 5  

0 . 9 0 . 6 
4 . 4  4. 1 

68 ) . 4 7 1 1 . 1 

2443 3{)78 
50 7 6 20 

2b 23 
t9 75 37 t 1 

I V  v 

10 e nn 

6 18 0  6 )24 . 5  

28 1 . 0 26 ? . 3 
1 9 4. 0 18 4. 3  

18 . 1  1 6. 58 
39 . 5  40 . 78 
31 . 1  3 ' . • 9 0 . 
54. · .. 55. 8 0 

. 3 30 . 10 
1 2. 9 11 . 98 
lc . 7 11 . 68 
2Ll . 2 24. 9 8 
16. 1 15 . 2 ) 
10 . 4  9 .  68 

0 . 7 0 . 75 
4. 6 4. 7 3  

7 2 6. 8  7 0 6 . 6 3  

3 0V 5 2824. 8 
6 5 J 5 93. 5 

20 2 3 . 5 
368 0 344 1 . 8 

I 

33 

5 3 0 1  

196. 
140 . 0  

11 . 1 
3 � . 8 
¥9 . ') 
44. 1 
25 . 7 

9 .. 9 
9 . 8  

20. 5 
1 3 . 2 

6 . 9  
0 . 6 
4. a 

5 43 . 7 

2 1 2  
4 6 

2 2  
2441 

I I  I II 

31 9 5  

5 5 5 7 6152 

.. 20 . 27 1. 0 
l53 . J  19 2 . 0  

1 3 . 4 1 6 . 3 
3 1. 4  41 . 6  
"..9 . 7 34. r 
45 . 0 5 7 . 1 
3 • .5 '"' . 1 

9 . 6 1 1 . 5 . 
8 . 6 10 . 3  

?1 . 4  24 . 0 
i3 . 4  14 . 7  

e. o 9 . 1 
0 . 7 . a  
4. 4 4. 0 

59 1 . 0 715. 7 

241 6  G7 2;..j 
49 1 6 0 5  

20 i:!6 
29 27 335 2 

I 

( 1e s. 

I v 

8 39 e n 

6 0 9 5  58 9 7  58 00 . 4  

26 o. 0 24 • 0 239 . 20 
18 6. 0 1 65 . J 1 6 7 . 20 

15 . 3 11 . 5 1 3. 5 2  
37 . 9  36 . 6 3 6. 06 
28 . 6  31. 8 30 . 6 6 
54. 6 5 . 7  0 . 7 0 
� 6 .  6 26 . 0 'Y7 . 98 
11 . 1 lct. 5 10 . 50 
10 . 5 8 . 9 9 . 8 2 
.2. 3 21 4 t:- 1 ; 9 2  
13 . 4  1 ... . 9 13. 52 

8 . 7 7 . 3  8 . 00 
0 . 5 0 . 6 0 . 64 
3. 8  3. 0 3 . 8 6 

6 7 9 . 3 6 37 .  z 6 3 3 . 38 

4 537 23 7 6  241 2 . 6 
61 0 5 10 124. 4 

40 21 21 . 8 
31 67 2 907 2958 . 8  

( co n. ) 



Sex :  • 

Se o :  I I I  li i  IV v I I I  I I I IV v 

l' i g  No . 28 32 9 6 10 M:A , n  33 31 95 8 39 e n 

F . -· 

Subcu ne ou 
( hi h) 107 7  10 1 2  88 0 8 8 0  9 6 2. 5 . 6 75 135 4 1169 1394 1 241 136 � . 6 

In r . m  o ( le ) 1 66 1 68  176 10 7  15 1 . 8 18 2 163 179 157 1 90 17 4 . 2 
.Lnt r. mna c 3 4 1  56 5 3 u. 33 51 8 2 b9 b 3  5 . 6  

T L 1 25 1 2 21 11 1 G 104 11 5 7 . 3  189 0 15 68 141 ') 1 6 10 148 4 159 ., . 4  

Skin 331 448 46 4  4 64 4 2 6. 8 21 6 280 415 3 1 3 18  316 . 0  
Ten d o  e tc .  18 5 '·:a 4 "5 3 P45 2 24. 3 131 1 69 237 246 2 2 1  P40 . 8 

Lo s  in Di -
sec t i on 14 47 62 24 68 . 3 79 2 2  2 2  42 329 98 . 8  



( 

I . .. 0 t -I ' 

X t 

e t  () �  I 1 .!  r ·  I V  v l I I I V  

itt () '  1 2 5  f3 4 4l , 11 4:; 9 1  1 . 3 i U . 
� 

��0 I r:l .,. 6 3'( Q 59 ' 6 ,} 2 6 21 t;J�9 (, Qll, � 2 ;.) ) 1 .  5 6 7 i) 1 00 61. 24 5t :.> 1 .  4 

<.>� . 0 21) 1 .  ') �61 . ) 21 1 .. 0 2 s . o 246. ) 2 .  6 . '4 . () . 3 7 . r 
1 17 3. 1 ?� • . 1 7 6  • .JJ 14: . ) 15 J . O 164. 150 . ( 17  • 157 . 4 ) 

1 4 . 9  14 . \4. J l. . e  11 .6 1 • 14 . ;... 9 . 9  • 14 
3 • 1 37 . �� 6., : :> �3 1. �� 30 t ) ;')� . 0 .;l 4 3U . l 3 • 6 .) 
2(.. f " !.' � ) . ��� ; . •  IJ . 6 . 3 i.-7 . 4  •> • • . 

} • ! l . 9 ti��. 2 bl . 4 ,) l. . 11.'7 • .1 4 4 . t 5f') . :s 1. 9 . 6 4 
24. ) w 7. 7 J . � � :3 • . �.:. 14 �4 . 1 2 . .. !, . r"! �i: . 3 
11 . l" 'f ') . f3 .. 3 1.· . P. 9 ... , f r.. 9 . 9 9 .  1. •  t. • . y 

9 .  1 . 1 9 . 3 9 . 9 . 9 � • •  ;fj 9 . 7 . . 1 0  • 9 .  :-s 
21 . •7 2. 2 ,t. ,- 2� . 5 ��2. 4 • . fJ �:. f) 2 . .) 19 . 2 f!:J f... 1 '-1 • ., 
1 3 . /l 14. 1 '1 

• '1 1.3 . '7 l • •  1 .t., . 9 2  l3. t 1, .. . 14. ,:; 1 3. 6 L 

0 . 4 7 . � 7. '3 f) 7 .  7 .  4 . l . 6 7 . 7 7. 
. 9 o. � 0 . 4 } . 7 . 6 o. 138 . 1  . 6  'l . b • !,) · "  

3. 8 �· . ;,. ::> .. G 4. 4. ' 3 . <J ; . 1 4 . 1 4 . .. r; 2 l • 
G'? . • �::. '7A . 7 ·" 75. � 619 .. � 66G .. 4)  bf$: " � 7 '7  • . 64 . • I .. >t> . 67 u , o Gl �, . '18 

79 6 311 7 f)4) : t .  ) . 4 � J. �:51 2 7 G  4bf) 2 )2 (, 1 . 4 
49 64) 131:l .  0 4.44 49. 5 .Jl fj ? 7  !50fl . 2 
_,"l '- l . .., 1. �. lL 19 ��0 ll3 , U 

3?6b 3 7 7 H  3 3 �9 . G 2 (} f7 f 5 ;;s ' . 2 )  9 lh . 4 , 

( oon. ) 

. I 



I . I 

Se - : 

I 

.Pi g !fo : 37 
-----etl-

. 

. -

SU-O C 11 t'ln Ol1 
( Th ' } 18 18 

I nte r .  mn '· o . 1t16 
In te 1 • n; 1 t ci ( 1 · g ) 68 
T:> I /1 r.. J ft .; : 2 J 3 2  

Skin 28 (J 
Tend or e .c . f.1 5 

L o l " in 
Dds1 e ti on 5 

I I 

as 

!. 21 5  
1 -6 

67 
14 8 

347 
�0 6 

5 7  

I II 

88 

1432 
18 2 

36 

1649 

3 9 7  
1\4 9 

6 &  

• 

IV 

4 

1242 
146 

35 
1423 

36 2 
23 2 

51 

v 

41 

1 341 
1 68 

40 
1549 

01 5 
18 7 

1 29 

140 9 . 6  
lf> :'l . ti 

49 . I 
161 '-' • 2 

311 1) . 2 
20•7 .  f) 

77 . 0  

I 

42 

1 6 79 
111 7 

38 
18 9 4  

251 . 
1H 6 

1 2 u 

r: J 

I I 

l47 4 
15 3" 

49 
1 6'1 6 

37 4  
18 1 

7 7  

I I I  TV 

9 1  1 40 

1 39 7  1434 1 305 145 7 . R  

147 1 61 198 1 6 7 . 2 
79 7 4  63 6j . 6  

162 3 1 6 69 15 6 6  1 68  5. G 

3 8 6  340 37 2 344. 6 
194 :.. 2 1 �..�3'1 2vZ. 8 

144 5 4 7 8 6 . 2  



c 

Sex Cas t :r  • 

Se No : I I I  I I I  IV v I I I  I I I  IV v 

P i g  .,.o : rn 3 �  9 6  10 ile n n  33 31 95 8 3 9  Me f'n 

Leng th B o dy 9 8 5 10 10 99 � 9 9 3  9 9 B. 8 8 85 9 9 0  10 �9 1')09 1000 9 � . 6 
,, C ro 75 0  7 6 6 7 75 7 6 3  7 6 3 . 5 710 75 0 7 9 , 7 67 758 7 55 . 4 
n ""ho r13X 475 47 7 4 7 7  49 9 4A . o  4 � 8  490 51 3 47 0 45 3  47 •1 . 8 

Le g  58 0 5 71 o 8 6  5 98 58 . 8 510 5 69 13 04 58 2  57 1 5 (;r/ ,  2 
" Fore tro t "' e r  10 9 108 115 1 22 1 13 . 5 8 8  10 , 119 117 10 4 1') 6 . 0 
Den h ch e s t  :% 3 43 3.:> .  3 :57 34 /' . 3 38B 36 0 340 337 343 3 4. 2 
• 010' .., ( t o t a l  1P yer ) : 
Th i c e t. 4.8 . 0 34. 0 3 0 . 0 311, ') 39 . 0 61 . 0  49 . 5  40 . 0 46. 0 47 . 0 48 . 7 
'I hi n ne  24 . 5 .... 3 . 5 1 6. 8 19 . 0 21 . 3 37 . 0  33. 5 2 5 . ,) 2.8 . 0 22. 0 .. 9. 1 
Rum r1 . 5 2 6 . 0 18 . 0  18 . 0 21 . 3 35. 0 3 � 5  28 . 0 27 . 0 2o . o 3 . J.  

I 'BAC.Klt'Jt /'{' inne l r-1:fe r ) : 
T'hic ke t 40 , 0 3 • o 2 u. o 24 . 0 29 . 8  49 • 38 .  31 . v 3�> .  1'") 33. 0 37 . 2  

Thinne J. 16 . 5  14 . E  1 .... 0 13 . 0  14 . 0 2 . o  20 . 5 17 . o 1 7. 0 13 . ) f.1 . 3 " 

BELLY 'ffi 1 CK" E s :  
An te r i o :r  33. 5 .. 8 . 0  3 1 . 5 3 7 . 0  3 2. 5 �4. 5 2 7 . b 31 . 0 31 . !:> 28 . t> 3 0 . 6 

e d i  1 29 . 5 2b , O 21 . 5 28 . 0 2 6. ') 29 . 5  2.> . �<.7 . 0 !' 7 . 0 � 1. 5 2 6 . 0 
I nqt' i n r l  2 6. 0 2o . 5 19 . 0 3 b. 26 . 4 19 . b  3 ,-. o 28 . 5 30 . 0 24. 0 ·�6 • . 

LO I T : 
F t Pt " C "  31 . 0 2 7. 5 2 5 . 5 18 . 5  25. 6 44. 5 33. 0 2b .b 29 .  ) 2Ll .  5 31 . 3  1tH '' 35. 0 36 . 0  28 . "' �3. 5 30 . 8  49 . :) 45. � 0 33. 0 29 . 5 3 7. 7 

Eye m us c le-
a .  ' ,. ll '1 5 .  0 8 -1 . 8 1. 0 9 1 . 0 8 '  . 9  o o . o Bl . O  78 . 5 8 1 . 0 8 3 . 5 8 0. 8  

" B "  44. 0 3� . o 4 . 5  1 . 0 4-. 4 ?6 . ) ; :::> . ; :-3 �. 0 ';.7 � ,, /.1 . 5 37 . (), 
. 0 . of Rib� 14 . 5 14 . 5  1 4  .. ') 1 • 5 14. 5 lLI '' 

� • J 1ft . L. . 0 14 . 14 . ! 14. 5 

( C on. ) 



� ex : 

e 

P i > 

- - ----- ----

er'lP. le s 

No : I I I  I I I  IV 

l.o : 37 2 8 8  4 

Le n& � h  .B o d y  10 18 10 22 1 ')3 2  1 >16 
Len +h 'J � :r c �  e 76 ) 7 :.:> 2  7 6 1  7 5 7  
L ng·f.h '"hor flx 513 4 8 5·) 1  450 
Len th Leg b t 3  50 6 r, g · 5 7 2  

Len ; h for e -
108 11 2 1 '1 1  113 
?19 0 33 7 3 54 347 

40. 0 3 7  .. 0 43. u 
t.i 2, 0 2. . f) 24 . 0 
25 , 0 3 '\. 0 --9 .  () 

2 6. 0 ?I • 0 f'9 . 0 
14. 0 1 6 .  14 . 0 

3 7 .  3 J • • 3i.J . o 
fB , 0 3 . b 34 . 5 3 �. 0 
3, 0 3 2, 0 31 . 0 33. ) 

3� . 0 24 . 0 'Zl • <J 27 . u  
3G . 3 ), 0 3 2 . 5 29 . ) 

E:ve 8 l � lft ·1 7 6. 0 3 . 5 8 2 . 5 8 6. tl '' i ., .!;1 ; 5  44 . 5 . 2. 3 15. 0 
No . o f  rib s  14 . 5 14 14 . 5 14 

v 

41 

101 6 
7 68 
47 4 
568 

109 
341 

37 . 0 
P,O , O 
25 . 0 

2b. ') 11 . 0 

25 . 
2 2. 0 
2 8 . 0 
21 . 5 
2 6 . ·j 
t;t r, ,. .... . ... 
4 6. 5 

14 

OnA tr ) 

I I .r r I V  v 

.. Jfl r;n 42 ' 5  9 1  1 40 ...... e n 

10 2 ). 6 1')0 0 1 1 0 �6 1 0 18 1 0 1 6  1 1 4 .  ) ' 
7 59 . & 74 0 7 5 6  7 8 5  "1 7  � 1 �1 ... 7 6b . O 
43 1 . 0  446 45 2 505 4. 9 47 8 468 . 0 
5 69 . 0 f) :t}  5b9 58 :� f)7B !)8 9 5 67 . 2  

110 . 6 9 9  l 4 11 : 1 1 ()  109 1 )8 . 6 
!:.St5 3. 8 lJB ,  '36 0 3bl 34 9 344 35 6 , 8 

3 9. 0 51 . 0  47 . 5  46. 0 46. 0 M\ 0 46. 5 
?. 1 '"' 3o-. 5 34. 5 30 . 0 ..... 7. 0 25 . ) 30� 4 

,- ' . 3 3 4, 0 3 8 . 0 30 . 0 33. 0 28 . 0 3' . 6 

r-.� 6 ,  7 3 9 . ') 33 . 0  3� . I :1 '  • ') 30 . 0 33 . 4  
13. 8 2 2 . 5 20 . 0 18 . 0  16. 0 16 . 0 - 1 . 5 

33. 3 3k.., 3 8 . 0 30 . 5 3 9 , 5  ... 6 . 5 3 3 . 3 
3') . 4 2 6. 0 38 . 0 25 , ,J 3b . b 20 . 5 � 9 . 0 
2 9. 5 �A . O 36. ,) 3 . ') 3 8. ) 24. 0 31. 2 

2 6. 8 40 . 0 ::v. 5 31 - b  3:) . !; 2 6. 3 !.. ,. 9  
3') . 7 45. 0 4 . o 3b . () _ !J  b 30 . 5 36 . 2  

8 2 . 9 7 0. 5 7 7. I 8 0 . ) 7 fl. 0 84 . 5 78 . G 
� 3.  9 :w . ') 39 . 5  37 . r.· 39 . 5 41 . 5  39 . ' 

14. 2 14 . 14 . 0 .l5 . 14. ) 14. 14 . 3  



' I  

G 
ig Yo . 

I 

1 11: · - 1 b • me r 1 

37 ) 4.:.. 0 2 33 25 

G 1 1  

26 

1b s r:e "l .  

3 2  ""1 

+-=-----·------------------�------------------�------- ----------------------------------+ 
8 - 9  eJ� n  

- 10 I I 

I 10- 11 1 f  

• 1 - 1 2 ' f  

. 1 2-13 11 

13- 14 " 
• 1 4- 15 " 
: 15 - 1 6  . 16-1 7  ! 

17- 18 l 
18- 19 " 
19- 20 n 
20 .. 21 Tl 
21. - 2 ' ' 

2�...- 23 n 

. 23- ' 4 " 

24 - � " 
25- 2 6  ' 
m - Zl '' 

10 . 0 
10 . 50 
10 . 5J 
1 9 . 2 
21 . 5 0 
22. 50 
.:..1 . b 
24 . 25 
26. 25 
23 . 00 
26 . 75 
1 9 . 7 5  

235. 25 

1 0 . 50 
lv . 6 )  
1 .) . 5 ) 
17 . 5  
2 2. 0J 
2 3. 00 
2 0. 75 
19 . 0 
24 . 00 
2 3. vu 
21 . 0 0  
18. 00 

219 . 7b 

10 . 50 
1 • 5 .,  
10 . 5 
13 . �0 
1 1 . 00 
... l .  25 
?0 . 2(; 
1 7 . 5 0 
19 . 00 
18 . 0 
1 7 . 00 
14 . () 

18 3. 

10 . 51) 
l ·J . 5') 
10 . 5 
1 7. 50 
... .L .  75 
2 � . 5') 
2 1. ) 
23. 5J 
� . 7 5 

21 .  5 0  
2 2 . 

17 . ')0 

228 . 5 

14 . l 25 
• 5f'\ 

11 • ... v 
14 . 0 

fi � oo 
15 . 00 
16 • 
14 . 5() 
16. 75 
17. 50 
18 .- 2 5  
19 .- 25  
20. 75 
24.- 50 

2 32. 80 

15 . 3 75 
13 . 7b 
12 . :50 18 . 25 
'1 2. 25 

1 9 . 7  
1 7 . 25 
·'1 . 0 
22. 00 
23. :' 
2 3. 0 
22. 50 
2 6 .  )0 
3 0 . 5 

10 . 50 
l) . vO 

10 . 5') 

13 . 25 
10 . 50 
14 . 75 
l . oo 
lb . 5 0  
ll; . 75 
13. 0 
17 . 7 5 

11. 7 6  

16 . 2  

17 . : .. 5 

1 9U . 25 

10 . 50 
10 . [• 
1 . 5() 
15. 7 
20 . 7t5 
17. 25 
11. 2D 17 0 
20 . � 0 

0 . 75 
19 . 75 
19 . 5 ) 
1 6 . 5 
17 . 26 

23 i... 0 



s 
G 1l s  

.Pig No . 

8 - 9  we eks 
9 - 10 11 

10- 1 1  " 
11- 1 � ,. 
12 -13 

1 3 - 14 " 
14- 15 " 
15- 16 " 
1 6- 17 " 
1 7 - 18 " 

18 - 19 " 

19- 20 " 
20- 21. fl 

21 - 22 11 

2 2 - 2 3  11 

23- 24 " 
24- 2 5  " 
25- 26 ' 

ffi - 2 7  " 
27 28 " 
28 - 9 " 

I II 
m i lk -

8 8  

LO .  2 

8 .  25 
9 .  d) 

10 . 5 ') 
13. 00 
10 . 00 
1 3 . 5 ) 
1 2 . 5 0  
10 . 00 

1 7 . 75 
22. oo 

o. 7 5  
17 . 25  
15 . 00 
1 7 . 75 
15 . 25 
24 . 00 

246 . 0 

tVEEKLY OOD 

Lb s .  me Pl 

9 1  0 9 6  0 9 50 

9 . 75 1 J . () 1 '). 0 0 

8 . 5 0 8 . 50 8 .  75 
8 . 7 5 9 . 5 0 9 . 0 0 

11. 5 0  1 1 .  o, 1 0 . 25 
13 . 75 1 3 . 00 1 ' . 7 5  
10. 7 5  10. 50 8 .  75 
14. 25 1 2. 75 1 2 . 5 J 
14 . 00 1 2 . 50 12. 25 
1 1 . 75 11 .  95 11 . 75 
18 . 25  13 . 00 12 . 25 
20 . 25 15 . 25 15 . 50 
2 0. 6 0  15 . 50 1 9 . 50 
18 . 0 0 18 . ?.5 10 . 0 
20 . 50 10. 50 23. 50 
20 . 75 18 . ) 22. 7 5  
18 . 2 16 . 50 18 . 25 

28 . 00 25. 00 24. 00 

2 7 1. 50 241 . 00 249 . 75 

/ 

T I')N . 

s.-;1""' 
' L IV . 

G.., lls milJ lbs . 1 e ,  1 

4 1 0 10 0 8 0 

6. 8 7 5 . 6 . 8 7 5  6 . 8 7 5 6. 3 7 5  
9 . 750 g : i�5 9 . 6 25 9 . 6 ::.5 
7 . 125 

8 .  750 7 . 25 8 . 1 ...0 
7 . 2 5D 0 . 75 0 7 . 2 5  8 . !10 

6 . 75 
8 . 5 0 0  7 . 1 2 5 6 . 1 25 8 .  250 
9 . 1 " 5  8 . 250 7 . 250 7 . 1'25 

11 . 50 14. 5 0  1 0 • 00 7 . 7 50 
1 3 . 25 11. 2 5 1 1 . 00 10 . 50 
15 . 0 0 15 . P5 14 . 75 1 4 . 5 0 
1 7 . 7 5  1 7 . 0 0 14. 50 16. 50 
15 . 00 18 . oo 12 . 25 1 6 . 50 
16. 5 0  1 3 . 50 1 1 . 2 5 1 3. 25 
14. 50 1 5 . 75 1 3 . 50 15 . 00 
15 . 00 1 7 . 7 5 14 . 00 1 6 . 5 0  
18 . 0 0  18 . 00 14. 00 20 . 7 5 
20 . 75 1 9  • . � 5 20 . 50 20 . 75 
18 . 25 2 5 . 7 5  18 . 00 20 . r.-5 
1 7 . 0 )  2 2. 50 1B . U0 2.t . 25 
20 . 5 0 22. 5 0  19 . 5 ) 2 2. 00 
21 . 75 2 6. 00 24. 25 24. 00 

28 1 . 00 294 . 89 25 2. 6 4  29 0 . 7 7  

... 



Se t  o . v 
G lls . mi lJt - ll) me fl 1 .  

P ig o . 41 0 40 ) 39 ;) 

8 - 9 week 
9 - 1 0 

" 
5 . 37 5  5. 6r.! 5 5 . 3 75 

10 - 1 1  ll 5 . 8 ·  5 7 - '07 5 b .  ?l1 5  
11 - 12 l( 7 . 7 5 J  8 . 250 6. f3 7 5  
1 0 il3 It 6. 1 2  6. 1 25 6. 1 25 
1 14 " 11!>. 37 5 9 . 8 7 5  10 . 1 2�-
14- 1 5  II 10. 2u 1 . 5  8 . 75 
15 - 16 ,, 9 . )Q 9 . 00 9 .  JO 
1 6- 17 n 1 2 . 5 1 2 . 50 1 �. 50 
17 - +  ,, 14. 7 15 . 25 14, 7b 1o- 1g 1 7 . 00 17 . 0 0  17 . :1 0 
19 - 2  II lf7 . 50 11'1 . 00 17. �5 
2Cl- 21 " 18 . 7 5 18 . 75 o . o 
a ... 22 It 2 0 . 50 2') . 50 20 . 5 0  
2 2 - 23 It 21 . "'5 21. 2b "' 

23, 50 
�:;.3- 24 t• 2 1. 75 ... 1 .  75 2 2. 0· 
24- 2o •t 23 . JO 2 ..:- . 75 19 . 5 0 
2b- 26 " 19 . 7 J 20 � )0 ., "") ... v .. I.' 

23 - 2 7  :t 23 • . .,0 2 0. oc �3. 50 
� - 28  •I 2 A . ?u 2 2 . 00 24 . 5 )  

l 28 9 .  oo 9 . 00 Q8 6 .  90 



Sa t 
No . 

I 

I I  

I I I  

IV 

v 

\...J 

IOOD c 

70-8 '> lhs t o  200 - 2 10 1h s Li VA We igh t. 

Sax Pig Ini ti a 1  Fina1t L .  f . I .  Me fl l EH;tJ i VPl a nt Men l e q  u i  val eJ 
N o . We i g 'l1.tJi: Wg+. c on s m::p ti on � r lbs grom . 

3 7  74. 7 210 . 3  135. 6 470 . 5 
42 7 7 . 0 209 . 8 13 2. 8 439 . 5  
28 7 7 . 0 208 . 5  131 . 5  36 6 . 0 
33 74. 7 20 �. 0 1 30 . 3  45 7 . 0 

r5 78 . 7  2 0 7 . 0 1 28 . 3  46 5. 8  
26 . .  7 6 . 8  209 . 0 13 ..! . 2  57 4. 3 
32 8 2 . 0 21 4. 0 13 2. :) 39 6. 5 
31 74. 0 21 2 . 0 138 .  J 46 5. 0 

8 8  7 5 . 3 21 0 . ) 1 34. 7 471 . 5  
9 1  74. 0 21 o . 5 13 6. 5 5 23 . 5 
9 6  71 . 2 210. 5 1 39 . 3  46 2. 9 
95 7 3 . 3 2 1 1 . 0 1 3 7. 7 479 . 5  

4 7 5. 13 21 3 . 0 1 37 . 2 500 . 0 
1 7 6. 3 21 4. 5 138 . 8  5 22 . 8 

10 7 6. 3 21 5 . 5 1 39 . 2 443 . 3 
8 7 7 . 8 21 6 . 0 1 3 8 . 2 51 5 . 6  

41 78 . 3  2')5 . 2 1 �6 . 9 BC '7 . 5  
40 75 . 0 20 6 . 3 13 1 . 3 503 ;5 

39 7 5 . ') 203. 2 1 ::a . 2 5') 6. 0 

� Me Pn of th re e co nsa c�t ive wei gh ing s � t  we a kly interv�l s . 

e rn  of three \Vei bh ing s on c o nse cu t i ve d oy o  imrn ed ia. te 1y 
p r i or t o  s l!Wt; hte :r. 

3 47 
3. 31 
2. 18 
3. 51 

3 . 63 
4. 3 4  
3 .  0 
3. 37 

3 .  5 
3. 83 
3. 3 2  
3 . 48 

3. 64 
3 . 78 
3. 18 
3 . 7 3  

3. 9 9  
3 . 83 

3 . 95 



I f 

( 
( 

s x :  P le s  
Se t o : I II 

Pig :N o : 28 3 2 

Emp +. live 
we ig 8 24 5 £ 48 9 9 
Ho ove 69 5 7  

H i r  & Skin a3 3  28 4  
Blo od 3 05 35 44 
�'�'�0 '1' L 3357 08 8 o  

e c k  T hymus 44 58 
e . r t  rchyrnus � 5  3 6  
n ng  .. & ra i c  68 7 7 0 5  

e rt 27 7 31 6 
l o o d  ve se l s  236 !? 23 
e ri c o rdum . 

e.phra gm 438 4�0 
:> T� I. 1 oR e r e  1 70 7  18 .00 

e onh u 101 
tom�c h 565 
m..,l1 In e i ne 
eo tum 1 3 6  �.., rge In .i. e 
n e e  1m 14 0 
0 /I L  ' .. R�'� C T  2648 

9� 
661 

10 60 1067 
1 9 £ 

646 664 
1 6 0 

28 -7 

ORG . .A. B �j'J) 

I I  IV 

9 6  0 

8 53 06 8 59 64 
42 7 7  

311 6 00  
3 2 7 4  3448 
3�27 413 3 

60 6 4  
2 7 7� 

5 6 5  8 2 1  
28 5 2 ?.5 
454 256 

445 5 22 

18 37 19 27 

G "  b .L 
640 6 3 2 

1 239 1 �8 
184 19 3  
7 36 61 5 
1 6 1 1 30 

3 046 29 39 

QFF IL.' . 

Ca le lil 

I II II! IV v 

e an 3 '3  3 1 9 5 8 39 e 1=1 n  

C A6 6 3  r 8 26 36 8 83 1 7  8 � 193 8 6 18 � 8 06 3  8 3 2 3 2  
6 1 . 3 1.)6 41 43 G l  37 46 . 8 

3 71. 5 2 34  251 3J9 47 2 3 " 1 31 7 . 4  

3317 . 8  29 7 2  �30.{1::2 2590 31 6 6 331 7 301 7 . 4 

2tf 5  . 6  3 c 6 2 3340 29 42 3 68 9  3 6 75 33 1 .  6 1 
56 . 5  2 F  4!? 7 7  60 7 0  55 . 4 
29 . 3 20 t 9  30 27 Zl . 6. 6 

6 94 . 8 69 3 6 55 706 6 2  59 5 6 53. 8 
i!/7 . 0  2 r,r 5  2 6� 2 e 24 1 27 1 25� . 4 
31 7. 3 36 3 34 7 49 8 35b 3 7 0 3 1 6 . 6 

456 . �  � A  27 � 47 9  4 7 6  48 1 41 9 . 4  
18 3 ... 5 1 l -27 16 1 2056 17 79 181 4 1 7 9 7 . 2 

� F) . 3 '!7 a ., 6 w� v 6 1  7.; . 8 
62 £. ') 5 58  5 0 7  6A 3  5 69 G5 5 5 94. 4  

1163. 5 1043 
.. ... � 

• � A) 13 6 153 :? 1 758 1 3 7 6 . 8 
1 7 6 . 3 10 3  1. 68 18 3 21 6 2 2 R 1 79 . 8  
6 6 5 . 3 7 60 'Il l  7 9 9  6 1 5  1048 78 6 . 6 
147 . 8 1 63 1 6 9  156 1 b 6  80 7 17 0 . 2 

m 6 b. 2 2 694 1.B 6 0  3 23 3  3 16 8 3 9 5 7 31 3. 6 

( e on .  ) 



( 
/ '--" 

6 

... ex ; .- Je s  
Qe . o : I I I I II 

J�ig () •  . t13 32 9 6  

Ki Cine ) Rt. 1J 0 1 J8 5  1135 
Le a f  f � +- ' L t . � 2 e 1210 1 . 8 

Xi dn y •.t .  1 6 9  150 174 
L �; . 1 6 2\  164 159 

l' "  on IFl "' j ar t 3 2 )  26 0 ""'35 
1 .. !-'8 8 26 2 2 36 

p c  o� i no r Rt 47 35 2 G  
L ' 'l 5 9  34 

n� nc r  P .  J.Q() 124 l \.J8 
i ve r 1 - 2 2 1�90 2011 

Sp leen 115 94 � 2 
c ul f  22 1 244 :!.56 

lH.O 118 9 
rl 8 0  
78 46 

6 654 68 99 

Te � to Rt . 24() 1 7 0  1 9 1  
t 245 18 2 P 3P 

' e n i  26 3  311 224 
Ve ic l�e 114 138 137 

f!emi , 

cowai�nd 165 8 7  151 

T o t  1 10 7 888 9 '25 
GR D OT L 147 85 1 6 11 2  16344 

I 

0 . G  "" S  ""'D ')F T '' .. :;> . _ __  _....__.___,_.. -

IV v 

10 P. n  

9 9 7  1054
.

3 
9 69 8 1. 3 
181 1 6� . 3 

177 16 . • 8 
.. 9 � .:;.7 6 . 8 
Z7 B - 6 6. C 
47 30 . f3 
�1 5 . 3  

l ')Q 1 Ja . ') 
1330 1' 8 0 . �< 

1 u 100 . 3 
!".:6 o 221 . 5 

129 3 12a 8. 0 
61 7 0. ,, 

159 � 2. 5 

6300 6 47 B. 2 

�90 22 2 . 8 
"'- 1 250 . '1 
39 9 . 9 \-1 . 3 
188 144

.
3 

18 3 146 . 5 

1401 10 6 � . 9 

16 7 0 0 I 15 98 6 . 4 

All we ights re c orded 

C'is tra te 

I I l  

33 31 

1460 148 8 
14 67 151 7 

1 ' 9 110 
1 21 llf 
241 2 6  
24 � 2 7f) 

39 9 �1  
49 ::8 
9 8 91 

l 6 L , 5 11 
t)3 80 

26Q 245 
11 9 1 251 

47 f3 .L  
11 6 9� 

7 0 9 6  71. ? 9  

, ..,  .... -. i. 0 

l,j, 0 

1 53 113 

149 32 151 07 

in r l!l S .  

e le s  . 

.l. l l  lV v 

9 5 8 39 6 .:1'1  

1 ·9 9  1 ...55 10 31 13o7 . 8  
1447 1300 10 31 1 35 2. 4 

1 21 148 147 1 3  . o 
135 44 14 13 • . 4 
261 �14 260 248 . 0  
2 61 2 3 9  238 253. 0 

2t } 37 34 3� 4 
26 ;-)7 36 37 . �� 

106 1u o lC1 9 9 . 2 
139 1 . 550 18 19 15 '79 8 

9 '7  h'3 7 9  8 6 .  () 
2 6 9  :)04 :?1. 4  2n8 .  4 

1301 1474 133 1 9 3. 4 
5[� 55 65 5 7 . ' 
79 7 3  �a 7 7 . 8 

6817 6 70 1 3  6566 6946 .  0 

1 8 88 13 .1 11 7 . 8 

4 1 1 � . 6 

1 1, .. 8 9  l3b 1 J . 4 

15219 15 7 38 1 61 4 7  154£8 . 8  



-

/ l-

./ 

. . � - /  

�3ox : 

Se t o :  I 

p ' 0 : 2 8  

1 1  In t. . ine 

L ge I .!'I . r  ... ino 

c ec 

Rec t.um 

'i' o t .... l L '1 n  .h 2 

Mrle s 

I II I  TV 

3 9 6  10 

�J4J 1 98 7 18 64 1914 
37 8 2 5 G  40 340 

20 2 7  24 24 

6 3  9 9  7 7  1')0 
0 1 2369 239 3 2. 78 

TlV C,.., . 
r.a 

v I I 't  I I I  IV 1 
e 33 3 1  9 5  8 39 e n r 

lOlh 19C Q, 1 9 40  m ,o 19 67 1 98 0 .  

$)) 37 3 400 34J 41! ) 36 6 . 

f�3. 3 2b 2b 2 2  � 3 1  
8 4. 3 110 9 2  6 6  104 100 94 • . 

t:4l • ��:550 247 0 24. BB  25 7 2  2 18 2-167 . 

• . .  



I 

I 

I ! 

( 

e ; 

s o : I II 

.P i  o .  37 5 

Emp ty l ve 8 69 17 8 2 71 5 
gt.  

Ho ove 58 44 
Skin H ir  24 2 350 
Blood 3011 29 31 
T Jr  L :  3 311 33 85 

eo Thymu 60 5 9  
He r t  Thym 31 34 
Lung & •.rra ohe r7 9 9 6 21 
He!:l r t  26 0 259 
)e rec ord ium ) 

B l o od ve el s � 4 0 2  442 
e c .  

Di :p hral)n 354 45 2  
T T OR 1> CI C 190 6 18 6 7 

Oe s o hogu G 68 8 7  
S tom o h  546 6 7 7 
Sm< 1 1  i n te t ine � 1440 148 8 
Reo um • 8 17 4 
La rge i n  e "'  ire s  7 59 8 0 9  
C ecum. 147 15 9 
TO T L TR C ... 3 1 78 3 394 

0 

I I I  IV v ·  

8 8  4 41 

8 5 27 6  8 58 9 7 8 1547 

42 46 51 
a> s  415 . 344 

2 689 357 6 35 33 
29 39 40 37 39 28 

5 4  58 60 
3 �  13 rz,7 

6 3 8  615 5 :-)8 
25 2 229 26 7 

3 20 301 295 

4 2 7 468 46 6 
1 7 23 1 68 4  1 6 6 3  

8 8  6 2  6 7  
56 4 558 68 7 

149 8 110 3 17 6 ) 
16J 134 211 
7 2 6 69 7 843 
1 7 4  1 7 2 21 5  

3 21 0  27 26 37 8 3  

c 

I I I  II IV v 

e , n 42 26 9 1 1 4! EH'D 

8 44! 0  8 29 5 0  8 42 15 8 439 6 8 6 29 9  8 3 7 41 8 4320 
48 .  50 40 44 43 45 

323. 212 339 353 418 38 4  
31 36 . 29 )6 3 53 3 "5 2  3 "9 6  3 0 2 
35 8 31 6 e  43 2 3649 3 7 57 3 631 

38 15 7 0 61 53 53 . 4 
38 23 22 27 1 6. 2 

f 0 7  57 0  71 5 69 6 7 7 0  7 1 1 . 6 
.. 5 6  249 226 �8 7 26 3 25 6. 2 

�15 2. 0 308 i£ n 38 9 �� 2 418 3 .. 5 0 

433 . 4 40 1  4 1 408 53 ... 51 5 4o 7 4 
1 7 6 8 . 6 10 48 158 6 1830 18 45 20 40 1s e .  s 

64 7 6  63 98 8 9  7 8  0 
6 J 0 6 -8  646 595 7 4 ) 64 8 

1501 134b 1444 15� 9 1554 1488 6 
2 2b 21 3  1 5 3  2 ) 3 184 19 u 6 
9 59 . 2 15 8 34 71 6  10 6 946 0 
16 0 138 19 7 11 8 246 111 a 

3 09 3 6 1.5  3 3 3 7  3329 38 19 35 Ll 8 

( C on. l 



.. 

ORGANS AND I I 

bex : Feme. e 
'"'e t I I  I 1 o : l li IV v Me an 

{ ;  
r1 g • 3 7  25 8 8  � . 4 4 1  I I 

I I '"t 

14« l 9v4 :...2 16 1164 854 1108 . 2 

1244 827 1.186 11 45 860 1052 . 4 

i"' ne;� l-_7 14:7 llt ll� 13 4 1 · 1 . 6 
14 la9 1 1 116 118 129 . 8 

R li . 2 .;/0  2 6  259 2'72 26 2 . 0 

'Lt . 3 �0 273 24'1 283 2'1 7 . 8 ,I 
so a;:; Rt . 35 �1 2� 4 1  3 2  30 . 2 .\ 

V1n� r·  L !). 4 U 3  29 42 33 34 . 4 l 
l ..J  111 125 8 10 '7 107 . 0 

20'7� 17 1 7  1 8  0 155 4 1'743 1'1 8!1 • •  r 
10 & 85 9 6  83 86 91 . 6 . 

189 2 1S 2r�l 232 29 6 23 1. 2 l 
1110 12 29 151 1 1080 1�2'7 1251 . 4 

'7 0  52 4 7  5 9 . 8 "'' 

6 1  
? 6  '1 9 / 61 . 0  

85 28 

102 7o�o 6t9 2  62'11,/ ' 6613. 8 1 

Utt.rn.s Vo.gi .na 22'1 69 ? Q0 4  559 2 16"' 4.80 . 6 

v al' i C E lC 16 12 10 4. 5 10 . e 

T011 . L � fW D · ·r ro �  23'7 '713 Gl 6 69 121 4 91,. '1 
I 

ORA I '.f·)T JJ 15946 154C l 155'7 8 15408 1586 6 156�<l . 'l  

All e ig b. t s  re c or ded 4. gra 

I 
' /: 

' 
l. � 

\. 

O.i'FALS 

( 

. ' . l I I  
•42 26 9� • 

13 84 1237 1� '55 
1255 12 98 1358 

140 151 l4 i} 
t� 140 146 l11H 

276 223 �4 ... 
30 6 215 240 

24 3'1 3"' ,_, 

I. 40 4 2  Z l  
� 10 8 1 12  111 

1851 184 7 17.; 5 
I ' 9 5  98 '1 7  
i .  2 82 36'7 2 4 

120 8 1553 
t '  

141 

6 1 61 'l ��  
9 35 ' •  1C 

7 179 '/40 6  r/ ' 9 9 
36 37 3 4  

I 15740 1 6016 1624(. 

- A - - ,., 

1 -

1663 

�L 
�3 
':J7 

1672 
86 

3vG 
HJ'- 5  

.., " 
21 

7 0&.� 1  
4 

16Ell 

v 

123£ . � '7 7 . 4 
le..l G  1�3l; . " 

141 145 . 6 
l4.S 14 : 4 6 
299 2 1 . �  
2 0:3 252. 

3'· 30 . 8 
� 3& . 

l � 10 ) . A 
1 8  . 4  

8 8. 8 
5 5 . 8 

1 -135 . 4  
()..i 64 . r.: 
4 3  4 . 4  

7482 '745 . 4  
42 � 9 . 6 

17014 16'37 8. 0 



Sex: Fema le Oa 

Se t o . I I I I II tV v I I I l i t IV v 

P ig No : 3 7  5 88 4 41 · e n 42 ·�n 9 1  1 40 ��"e , n 

Sm 11 In-
i e +ine s - 1 9 00 1 9 24 208 v 180 ) 20 7 6 1956 . 0· 21 50 l 70 u .-1 00 231 2 18 23 20 1 7 . 0 

L r e I n- 36 5 437 400 3 6 5  430 39 9 . 4 400 305 47 2 3 56 435 3 9 3 . 6 

te t: ti ne s  
a eo  m t.-5 2 3  :� 24 2 o . O 15 2 3 �4 27 2 8  t3. 4 

Reo :urn 14 0 9 0 11 0 03 105 10 7 . 4  115 80 ;a 100 7 4  8 9 . 4 

"'·0 T L 
L::! iG m 2430 2tt 7 4 2 627 2 273 2 6 35 248 7 . • 8 2 68 0  2108 26 74 2 7 95 23 60 25 23. 4 



LO IN 

Sex :  FeM le s CA 
se t o :  I I I  II I IV v I II I I I  IV v 

Pig N o : 37 2 5  88 4 41 e , n  42 2 6  9 1 1 40 e an 

T ot· 1 g • 7 39 9  8 278 '1 6 54 8 39 2  7 6 2 5  78 6 9 . 6 8 66 ... 9 41 2 7 28 5  8 8 4  8 0 5 1  8 431. 0 

V e r1e b r  e 3 47 39 0 35 4  41 0 329 3 6 6 .  30 6 338 339 346 38 3 342. 4 
o .  6 7 6 7 6 6 7 6 7 7 

M c 1  25 7 3  347 1 30 24 3 ;..91 3 2 65 3 1 25 1. 4  27 34 301 9 27 8 1  3 39 4  3 2�1 30 29 . 8  

Fa t �  
Subc u t  ve o s 307 2  307 7  28 44  3 38 5  2688 301 3. 2 39 5 439 0 28 7 5  3509 3155 357 6 . 2 
In r -mus e  8 34 69 3 7 6 3 15 9 6  6 67 ' 7 1 0. 6 9 55 9 7 6  631 8 1 9  61 2 798 . 6 To 1 fn • 39 06 37 7 0  3 607 3 90 1  3 3 55 37 23 . 8  4907 5 3 66 3506 43 28 37 6 7  43 7 4. 8 

Skin :$ 6  56 7 523 574 5 ,_7 51 5 , 4  441 61 8 515 540 69 1  541 . 0 

Cord 20 2 18 16 1 4  17 . 2  16 2 2  1 5  21. 19 . 0  

I • 
L os s in di - 1 67 60 130 11 7 135 1 21. . 8  15 8 49 1.: .. 9 2 16 6 8  1 24. 0 ' 

sec i on 

( O on. ) 



( 

0;;' LOI • ( Oon. } 

e:lt : 0 • nlE'I s ) 

a O ! I I I V I I t  :t. I V  

P i  . no : 28 3 2 96 l � � n  33 3 1  9 3 9  ,.JS ... n 

�ot� l > ... 7 28 1  'l ?t) l 7 3 70 00 61 1 1 79 . 5  0 39 2  7 ) 6 o 7 '7  7428 ti 3  771 '1  .. 

e rt br- 348 36 1 38 1 341 !3 7. B 275 �0 3 66 318 336 31 5 . 
J.:: O . 6 6 7 6 6 6 . 6  6 7 

c1 e 5 130 ?9 5 3 531 0 � lG? �14. ' 27 01 26 13 2 694 2 98 3 1 �. 0 

229 6 2445 21 �9 19 9 221 J . () ::s 61. J 36 3::> 24.8 3 . 40 3 f7 7  31 70 . 6  
7 74 6!37 7 :S8 56 5 67 8 . !5 10 70 151 9  65b 7 45  & 31 78 . 6 

3010 goe r B 67 ( 5 5 0 9 3 . 5 469 6  4"'54 31 38 358 8  4108 3956 . 2 

Skin 59 9 7 73 7 16 652 00 ) .. I 45 J 462 '1 5 � 6 24 49(1 . 8  

Cord  16 16 1"1 17 1 1;  5 1 �· 15 1 15 1 7  15 . 6 

123 16 7 9 1 f'9 8 6. 7 .57 26 f)4 1 2 9 92 11 7. 6 

( non. ) 



( 

COMPOS I"" I O  ( c on . ) / 

e x !  FernPle Ca 

Se No : I I I  I I I  IV ¥ I I I  I I :L  I V  v 

l?'i o :  37 25 88 4 4:1 e n 42 2 6 9 1  l 40 a an 

T ot, l g • 739 9 7095 7 6 54 7 19 3  7 6 :?5 7 39 3  8 5 6 · 8 0 67 7 28 o  758 1 6t O l 7 6 7 9 . 2 

Ve r eb r e 347 3 34 354 351 3 29  343. 0 306 2 14 339 291 328 31 2 . 8 

c le 257 3 2 9 7 5  3 0  4 8 �3 3 2 65 P 93 ;vo 0 2 7�4 2588 -:.7 8 1  2 969 2 7 6 1 27 54. 6 

F t ;  
St bc t neo 0 3 0 7 2  2637 2844 2901 2 68 8  28 C8 . 4  3 95 J 3 7 6 3  28 7 5 30 08 27 04 3 26 0 . 4 

In te r-m re 8 34 594 7 6 �  5 11 6 6 7 67 3 . 8 9 5 5  8 3 7  6 31 70 2 5 25 730. 0 

Tot 1 3906 3 231 3 607 341 2 3355 3502. 2 . 49 0 7  4600 350 6  37 10 32 9 3990. 4 

Skin 38 6  48 6  5 23 492 5 .. 7 48 2. 8  441 530 51 5 46 3 507 49 1. 2 

C o rd 2 17 16 14 14 . .; 1 6. 2 16 19 15 18 1 8  1 7 .  2 

( oon. ) 
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tl 

# 

) 
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'l 

'1 . .  

, ' \ 
I 

. ljf f • 
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. .... !1 

-

'14 7 
. 4  

t. 7  l �  
.. .. 7 7  • 

'1 1 . 
" 

• 

1 .  
... 1 fl • .' 

...... .. ill 



• 

E . 

Sex Q p  

Se t o :  I I I  I I I  I V  v I I I I I I  I V  v 

Pig o :  3 7  25 8 8 4 41 e rn 42 6 9 1  l 4'J e n 

18 6 . 5 18 6 . 0 1 9 7 . 0 1 9 1 . 0 1 8 4 . 0 18 . 9 0 1 7 2 . 178 . 0 1 8 2 . 'J 181 . 0  18 6. 5 18 0 . 90 
ib l1 1  1 6 7 . 8  173. 5 1 79 . 5  1 7 4. 7 1 7 �. 2 1 7 0 . 5 4 158 . f) 158 . 5 1 7 4. 0 1 70 . 3 1 7 6 . 7  1 67 . 6 6  

nnon 7 7 . 7 1 . 5 8 4 . 7 8 0 . 5  A l . A A l .  24 7 8. () 7 6 . 0 8 5. 5 8 '2. 5 8 2 . 5 0 . 9 0 

sex: '"118 r,,.. s tr� te �le s 

Se , o ;  I II I I I IV v I I I  Il l I V  v 

.P ig o :  2 8 3 2 9 6  1J e n 3�3 31. 9 b  8 3 e n 

Femur 19 1. 0 18 3. 0 lA b . *' 19 3 . 5 1&8 . 25 6 8 .  1 8 1 . 0 19 J . 18 7 . 0 18 1 . 0 18 1 • ..) 
Tlb i n  . ibul 17 6 . 2 :!9 2 . 0  1 69 . 2 178 . 6 1'74 • 0 5 7 . 3 1 7 2. 0 1 78 . 8  1 80 . J 1 67 . 0  171 . 0 2 
0 nnon 84. 5 8 £. 5 8 1 .  8 4. 3 84. 08 7 5 . 7 79 . 7  8 7 . 0 8 7 . 0 3. 5 8 -.. . b 8 

1 1  r c ordi r in rn . m. 



( Soale o f  po in t s  .ra ng i ng trom 1 
t le anee t )  to 10 ( te t te a t ) .  ) 

us o le liro up No . 

Long1 s s 1at18 I 
DOJ.'E i  I I  

I I I  
IV 
v 

Reo t u.e I 
mori a  I I  

I I I  
IV 
v 

E oe a  ma J ol' I 
I I  
I I I  
IV 
v 

Gaastroene nius 1 
I I  
I I I  
IV 
v 

J • 

111 " 

8. 
e 
8 
6 
7 

1 
2 
z • 
5 

2 
l 
' 
1 
z 

..... < l 
6 
5 
0 
4 

h " 

a 
9 

10 
6 
6 

• 
3 
4 4 
5 

• 
5 
e 
4 
2 
3 
·e 
5 
6 
2 

'S U  0 • Jn• -
8 10 
'1 8 
7 7 
6 - 7 

1 4 
2 2 
2 ... 3 
4 5 - � 

l 
3 4 
2 3 
2 - 4 
1 3 
l f) 
3 4 
3 5 - 0 

·-- - "'"""'-----------"'---� ----- �- - --·� ____ ........___ __ �-----.-�.�-


