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ïnf c'od-uetåon

äez"eclity is a un.iversar- faet and fa-mi"råe.r to er¡e¡:yoïr€e
*'J-thour.gh rrtr'n" j.-s of,ton not fuJ-ly. eonso:ì.ous of, rts signíficÐ-nceo
rt 1s wer"r- known thaÈ membezs of the sa*ïie famir-:¡ exhåbr.t many
of the Eå:lre eha:raeüe::istÍcs, A,s a simpl-e åJ.tus¡y*tion of
herec3"Íty, the of"fspr"ång of a *orn p].ant r¡¡ir] deveJ_c,p into
corn o-1-a.nts; and." an. offspy,ång of a Shoz"thoz"rl ßovrr b¿ed by a
shonthorn hul} wåLl d.evelop l-nto a -xhorihorn a-ni¡r¿:.l* Ii¡[ore*
ove* an;r par"ticurar kind. or stz.aÍn of cozn or eattle procil-.rees
indiviriuar-s of thab st¡"aÍn* This phenomenon of inheritanee
l"s evident in man es r¿rslJ- ss j,. the lowor forms of life,
Thl"s rese¡rbrance å.mong indívid,uar"s ¡^er-ated thr,öu-gh deseent
ls called henedlty"

Frorn ea:rliest times neïr har¡e shown inùerest in r:.ere-
díty' They neeognj.øedthe f,aets that rrrj.ko begets riker,,
and that one of the ¡rost remas.kabr_e feaüur"es of the p::ocess
of, neproduetive aeÈivlty is that nel.¡ i.ndividuals tencì. to
resern"l:Ie thelr ancestoÍ"s faånly. eloseJ-;r, They realÍzed. to a
Les-q exten't that offsnr"ång differ in sone clraraete¿r_ctfcs
aÍrong themser"'os and fc"om thoir parentsp ol thaü ilrere fs a
r"eguia-n pattern of va¿åe-tLonn rt is very li"kely. thet tire
ancl"enù idea of p'.r'ebreeding as appr f.ed to man sternmed rrom
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this f frst knovrloåge of the f aets of ånher"åtarrce * This idoa

together wl"th the lnter"est 1n human encestrltr becp--rne manifest

in those peoples r'¡ho developed pronounced- caste systoms ån

soeietSr" sùrivlng for punJ.ty of lnher-åtance BrÐ.s most strik-
ingly' evident 1n Roya]- f,ami-l-íes' l,4anp in ea:rly times, began

to appJ-y Èhis knowledge of bhe fa-eÈs of inherfharlc€.e more

or less unconseious]-;r perhapsu in i-mproving his beaste of,

br:-rden by ehoosiqg these ind.ividuatrs best suited_ to his re*
quirements"

The earJ-y husbandmen brerc- their anj:nale without any

detailed knowledge of the reproductive proßesseË, or the
pri-nciples of anlmar breeding. Iiovuevere d.eirsl6pment and.

Í-rcp::orrement of the various breed,s of llvestock rn¡a.s eshieved-

to a considenable extent before the real- science of, genetics
was establåehed_o

Development of distinct breede of ilivestock began in
Engla-nd about the latter part of the eíghteenth eenturyu

Bneeders, inspie'ed by Robert BakoweLl who had mad.e an out-
sfand-i.ng contrlbutlon to breed"Íng methodsp ân-d_ v¡ho had me"ny

ft:llowerse began deveJ-opång grcups of anlmal-s elosely nela"-

fed to each other and si'nil-ar in type. I',{ost of the rnod.ern

breeds developed. 1n Britai-n eaJne frorr these groups* The re-
m.arkeble nasu.l-Èn aehåeved_ by these ear3.y breeder.s were to a

la"rge extent subsequent to the n:¡aetiee of isoLatin6S the
cleseendants of pae"ticuJ-Bn an j¡mal s whose exeeptional quali:
ties the breedez. wished. to perpetuate, Bg"eed.ers $rere rel_ue-
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tant to make outenosses i,",rhen thei-r onn stock seemed. su3:erioz"
to that of their nel-ghbors, Mating rangery- within thefr ovu-ri.

herds¡ arld- makång fevr, if an¡r, outcnosses iflevitabl;r ::esurted
in a certain a.mo,nt of inbreeding vrhich proved to be an ef-
fecti-ve meåris of fíxing the ùypeu I{olvevero ino'reedinß vras

not the only tool employed. ln the ii.evelopment of a partleu-
lar breed.e seleetlon was also pra.etÍeed by the breeder"s ån
$o: fâ'r3 e-s ib wa-s withån thelr powes, to d"eeide whr-ch anrsraLs
were fo have ßân;r offspringo

The coeffåeÍ-ente of eorrer.atlon developed by ![::ight
(L92'2) have made it possible to an' ìyse in terat-s of fnbreed.-
Lng and rele-tíonship the bz.eeding progÌÐÍls employed r:y the
eæ'nJ-y b¡:eed.ens* rnbreedíng is usrially considened as the
matlng of a.nr"mals raoro cJ-osely :re].a^ted to each othon than
the averâge wlthjn the populatLon eonce¿"ned" Rela-tlonshÍp
betureen tn¡o indfviduals fs rrsimnly the probabf.rity that p

beeause they are ref,ated by d.eseento they vrir-r_ be a1åke r-n

more of thei¡i genes th¿n unneLatec, members of, tho saû'e

populaùLoTt 
"rt

Genetic studies of the dÍffenent bneed.s of lir¡e*qtoek
ind,åeate the an'ount of inbreed_lng praetleed, as well as the
su-eeoss of the bneedíng plans in eoneentrating o:" dissomån_
af fng the gonos of outsta.nd"ing åndivådua]_s, Analyses have
been mad-e of seveaoal breed.s of cattfe, tv,ro bz,ead.s of sheepo
a- number" of bi:eeds of horses, ar:.d- p-_" few hneed.s of sv¡jne.
The Yorkshlrerbeíng the most imporÈe:rt bz"eeer. of, swine ån



Canad.ae e,.nd who$e geT:etåe- structlt?,e heretofore h"ae not

been analysed.y itrrâs chosçn for a sirnila-r stud¡r*



Review of the LiÈeratu.re "

l,{ethod.s of Ana.Lvsl_q

As a natural eonseguenee of his intenest in he::ediËy,
ma-n began to put emphe-sås on s"ncestry in huma-n pedignees,
-Even today rt is not u.neornmon to hean soo,eone stï,essing
r,'¡ith pnicl-e the Í-mpontanee of a eertain anceetor in hls lån_
eå-ge' lJlan has J-ong réal-ised. that the hope of his posterity
rrfas la,tent in his genea-T-ogy" until comparatively recent
years he had no scåentifie methods at his disposal by lvhich
he eouLld ana]-¡rze perligrees and. rneâ-su-1ae the actu.aL r.elatlon*
shÍp between an. *.'cestos anci- åts of"fsprång" ïn the r-p-te

ninetles, Francfs Ga1ton, v¡ho Ìras the first to apply itrethod.s
of statistLcal- anal-ysls to the phenomen.n of r¡¿¡f¿ti.on and.

heredlty, devåsed a means of measuríng the d.egr"ee Õf z,ete.-
tionshlp between par:ent a"ncl offsnnJ.ng; moreo\rel., he endeav_
ous'ed- to determlne the ps-rticu3ar contråbutf-on which rqas

made to *n lnd.ivid-i-rar, by eaeh of its a*cestors,
rn lfvesÈoek bz"eed-inp; the moderï' ma,nn.er of usrng

pedi-grees u/a-s ínaugurated in runar England. during the ratter-
pa-rù of the eighteenth eentury" Rebert Bakev.¡efr- i-nitiatecl
& constg.uetåve bneed.ånq pg.ogp*.ffi that ,¡¡as j¡nitatecl_ .by 

rnany
of hi-s foLSor¡rers" r¡If th.out the ai<L of ana-Lytåcai rrrethods
to fndieate the cont:ributr.oii of an aneesioï. -rraek ån the
per'Lågree e l:-e i'rra.s sliei:e,3s;Îrr} ån es ba'lr3åsh.ång ssientifåeo*.]_i"y¡



."s,rìtt1d sy$ieiåÊ of breed-år-:g* Ì1e bege;a his constyueti--¡e work

abouf the yeer 1760p m-aki"ng u..sô¡ even at thls eaL"l-y dai;e.,

of al-I the tocl.s (fnbreedJ-ngs ouicr.ossinge aírd. seleetion)

whLch lfvesiock breeders are tr;ring to put fnto genenal use

tod.a-;r. Bakerarell bred the old Longhrcrn cattl_e, Loiceston

sheeps ârrd Shíre horsese and his best provôn sirese sorrie of
.¡rh.l-ch featured. in his sir.e*]etting praetlee p Ðo dou'bt &s*

sumed- an å:rfSu,entiaL role 1n the iurnrovenent of tsnitish
}i"ve s to ek.

l¡/ith the fncrea,se in the number of pureb-eerl- anl¡oals p

as well as in the nlxnber of breed-er$¡ it bee¡¡ne di-ffici-il-i
for" the lndi-vid.ua1 breçdar to renember a"li" the founcLation

a.nirnals fa-¡: T:a.ek ín the pedigre*s. Consecluentl¡r h"erd irooks

ïde"re establ-Íshed not onl;r for reeortlång of pedÍgrees and to
protect tlee puråty' of existlng sts"ains, but nl-so to provi-de

the knov¡}ed"ge required by the breeder when 'br-ryÍng new hre*rl-
ing stoclc" George Coates publisheci the finst Shorthorn

IIerd Book in 1822. The ear"3-y' histrrry of oth.er profitable
breeds of }i-vestockr genera-lly soea-kfng, follornrs a sorre*

what sj-rnllar pattern of d.evelopment,

Afier the red.isoo''/er.y of the l,4endelian trri-nciples of
he:redi.t}r gneat strld.es tvere rnad.e 1n the companatlvely new

fåold of genel;i-cg" lit -r,he st.s.rt of Ì;hi-s cencuny scÍentists
and- bneed-ers allhe began to sho';'r inte¿"est in the genetlc

status of the existing 'br,aeds of l-ívestock. The;r wished. to

d.etermåne by meå.rrs of pedigroe study ,Íu-st hor¡¡ much inÌ:reeri.-



lng fiaA been praeÈJ"eed- i-n cr*.r:tain b¡:eeds of Ïåvostock and how

fa:r 'breed.er"s Ïrad" maintained iho resenblance of the b::eed. bo

pr"ornT"nenl, incåvldu.als b;r eoncen'br"ating the 'oloorj" of these

infhrential a.neestors, As a- result va"rious formurae have

boen brought forv¡ard j-n an effori; to measure tho intenstt¡r
of inbz"eeci.lngs and the d.egree of relatlonshLn between indi-
vidual,s ,orocluced by the different s-¡rstems of rnatrng"

Pearl (191.?) nroposecì, a r..û.eÐ-sure of lnbreerlÍng and.

rel-atåonshin be*sed on a rrratl-o between. the numbor of differ-
ent anee$i,o¡'s an a-nima-f aet,.rall)" had and- the nu-mber: it v¡ould-

ha-r-rç hErl if thene hrsd. 'been no lnbrreecin¡3rr. Acco:"cf-ng tc
Pea,rl the d.egree of relationship is, in generale nroportional
fo the n.*nber of diffe.rent ancestors which two ind:ir¡idua].s

have Ín cornmon or.r-t of the NotaL nr'u¿bsr possi'l¡le, His eoef-
fj-cLe¿rts of reiationsieip are ealculatod ån two slightly d.if-
ferent ways accordínsr io whethe¡" th.e¡, are being ovaluated
ln eonnec'cion wi-th inbneeding coef,fi-cl"ents or vrhether they
ax"e being ealcr"rlated. lndepend.ently', F\rrthermorç, the eoef-
ficient of relationship is eornpute,Ì for eaeh aneest.r"al gen-

ere-tÍon. Except f or their hl"sùor"ice-l firter"est, pea::l_ s s

eoefficåents are p;:a"ei;ica11y' obsol"ete; in B"ny ßa.s6e when

d-if,ferent systei':rs of niating açr.e taken acnount they ,qíve ån-

con$istent resuL'hs.

\nlright (L922p L??-ôj d-evised eoeffåcfents of inb::eed.ing

and relatlonship on the basis of l{enclelia.n inhes'l"teilGêo

The general fomrula foc' inbroecl.ínq is
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Fx * ) [t*;" 
+ a! * t(:- + Fa,]

wh.er:e .Fx is fhe eoeÍfiel-onL for the indi-'¡i-d-u.a]- aæd i'a fo::

the cointnon.âncestor of his siz"e and- dams r',rhfle n and r:? a.Te

the number of generaiions beir¡¡een the sire ancl the coilrmon

ancestor¡ anå the d.am and. the corluxon ailcestor respecì;f-ve};ru

The eoefff*iont sflireaÊLlres accuz"atety the pe:'centage d.e-

parture fr"onr the numbe:" of homoz_$gous factors j-n the rân-

d.om-bred stoeli tov,¡arrl cCInpJ"ete hromoz¡rgosfs,lt In his eanlier
paper" i¡lrlght (lgeZ) sÈates that ii measures the cor"relatåon

between uniting garnetesu

!ïråghtrs f¡r.mu.la for the coeff ìcient of rela.tfon-
shi5l is

Fri.r = å-[ç+:l "- -Iß-j-Eêj]-_
V (f + I.x) (:" + Fy)

rn this formula a- i.epre,sents a coïrrnon ancesüor; x and. ¡r the

two indíviduàls whose net-ationshÍ.p we wish to rneasure; n and-

¡1r the nu¡rl¡er of genesati-ons the lndivid.uers x and_ y Fespee-

tively ano rêrnt3y6¿ froni the cgnunon ancestr:r; a4d. !-ae Fx anCl

Fy the eoeffåcfents of inbreeclir,6* of 8,e x a.nd Jr :respectlvel;r,
The coefficfent of rel-ationship is ilth.e pereeniage of genes

which ane 'pr"obabry iclentieal in the two re_t-ated indivj-duars
because of thejr relationship i:y desoentt* rirrrigh.t states
tha-t it measures the eorz"elatì-on between the genette eonsti-
È¡rtl"or:s of tho two ind_ir¡iC_uals concerned 

"

The measurements of ånbreed.fng and. rerabio¡rship are



inferdepend.ent* l{n indåvåri.uaf,"rs inbreeding d-epends upon the

s"ela.tionship beti,¡een Íts síre ancl da"ìn. The eclua.tlons cor'i.nec-

tfng the tv¡o eoefficåents where S represen.ts the sireuend D

the d.arne and, X ihe off spri,ngs are 3

gFx- Ðâ¿tif s.-l ' I r')Ll *
-tr'X=€ye* e âfl(l2 'VQ + Fs)(t + Fd) ñ + Fs) (1 + ¡,d)

I \rÏPight and L[cPhee (fge5) have d.eveloped ar] approximate

method. by vihich mueh of ihe detaff of the long ¡nethod" involv-
lng wråting or-r.t comptrete ped-igrees may be acroided_. Thls

method I'x"ests on the tabulatlon of random s*;nples of the ped_-

igrees of the sire and- d.â;n.rf The need- to coun,.È the number

of generations to the cl-osest cor?rnron B-ncesior ls elJ:Trir:.ated"6

it is only nece,$sary to noto that thera is a tie in the ra:n*

dom l-ínes back of the sr:-ï'e and dam" The eoeffi-eient of in-
breeding heeomes ei-ther 5O per eent or 0 aecord"ing io rvhether

a tie does or does noì; oecur, lilrighi and- Niephee have for:.nd.

tha,t the sho::tened method is near"ly as accurate as the m.ore

defailed methorL when d.etennining eoeffl-ej-ent of inbreed.ing

for a J-arge grorr.pe but for bhe lnd"j"vid.ual- such determinatlon

rneans practieally ilothS-ng, The coeffÍeient of relationshiir
is also ealeufated read-ål-y b¡r f,6e approxirn"ate method"

Breed Ana"ly'se s

vi¡¡:ight e s eoefficåents have lreen usecl ìry several in-
vestigators j-n thein genetfe anaS-ysis of the pune breeds of
lit¡estoeku A stud.y of those l,fendeiian anal.yses ciear,}¡z ån*
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dieabes that in at least soffi.e of the rnod.e:"n breed.s important

ancesfcrs have noticoebL¡i ånfluenced the cheraete::isttes of
their respoetive breeds,

1¡'IrlsLrt (19e5) lora-s the fírst to initiate a method- of
hreed anal",rsis on tkre basls of the val-ues of his L¡lend-elian

eoefficj-ents. He made a genetic stu"d.y of the Drciress Frsrni'ìw

of Shortiror.ns as bred_ by Thomas Bates. Ste"rt.ïng with
col]lnges stoclr, whLch was a1r'eady 4o per cent inbred.,

Bates mainta,ined a high relaticnship to Collingrs ìrulle
l¡avourÍte* i;t/right states that presumah-ly there was a el-osez"

nelationship oil the Du-ehess i:er"d, to Fa_r¡oi:.z"itep e'.ren fort.,r
lreag'-q a"fter his dea'f;hr, tha"ir hetween an ord,Í-n-*"ry paz'en.t a-nd.

offspring. rt is oxceptiona-lty i-nteresblng to note tooe

fliat the reratÍonship beüween Duchess eoïirs ancl the bulls
v,¡inh which they vnere mated- r,vas kept at the constant poini
of 60 per eent" F\rrthermore, Bates r,{¡as able to i<eep the
pereenfage of lnl¡reed-lng from exceeding the 49 per cent
mark by constantl¡r introdu.cing a rtd,ash oÍ f:resh blood n 

"
He used. síres, v¡hether" brod" by anothe¿" bnoeder or hlmserfe
whi-ch had an aì/erage Ínbreeding of about 40 per" cent.
Bates r¡¡as able to mold a type cf Shorthor.â possessång e

conEiderebl-e percentage of the charaete¡'l-s.tícs roÐresenüed
hy Oharlos Co}långrs buJ_l, Farrourite,

I'[ePhee anci lvright trgz?) présenteri. a *athoc, eompr.ete

genetie stud-y of the shorthorn b:'eod; tÌ:.ey found_ numer.f eaL
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meåsures of the genetic situa"tfon in the breed th-z,ou.-th.out

ibs histor;"' They eLrose âs a base that per.lod, in the short-
horn histor¡r just prior to the d,ate on r¡¡hi-ej:- Favourlte l?as

eel-ved' The -l,a-tter is considered to be one of the ,nrorni-
nent ancestons of the breed" They fou.nd tha.r; bhe reraticn-
*ship of the whole breed. to Favou.rite, ca-lved_ i-n }?gíie rose
frorn o per eent in 1?go to 44 oe? cent in lgpS* The com-

parahre fígure for fg2o wa-s bä pei: cont" This hlgh rel-a*
tionshi-p figure for 19zo is significani because it means

that the Shot'thorn breed then resenbled Fvourite rnore than
fhe avers.ge resenbrance betv,¡een sire anrì eon s.mong tho
fou-nd'ation stock of Favouzi-tets tÍrne* L{c.Fhee anrl \[r'j.,ght
assu-rned that by 1g2o sueh unlf o:rn diffus j-on of Favou_r.íte r s

blood- had taken plaee that no furthe,r change vras possjble,
Favourite may al-so be said- to ha-ve sired the entir.e bre_edu

.Ðr.r-r!¡g what .may be ::efenr"od- to as the second. period
in the de¡¡ol-opme*t of the ,shorthorns ¡ when Amos cnuikshank
began developing the seoteh type, a-nothei" sine assrunea great
importance, namel-yp Çhampion of England. He was åroppecl in
1850, ùTcPhee and TJright found. th"t he had, an inbreedlng
coeffl-cÍeni of r-8"4 per cent whici:. r¡a-s nea::tr-y simire":r to
thst of the enbår'e broed at that tine {r_B,o), Thein study
further r^evealed. tha,t hi* nel-ationsh.fp to tire Trreed at the
fima of his bfrtl: was about p6 pe:- eentu bu.b fn the years
f ol-l-olyi-n-{I it gr_*-duall y j-ne¡reesod hy ?O ,¡er. eent y so bhat in
19âo his relaticr:shåp to ühe breed- was 46 per eent. ïIis
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reJ-ationship to FavourJÈe wa.s abou"t 49 per" eent¡ ãs com*

pa-red i'urifh- the .50 pe.r cent tor the breed. a_ve;"a"qe, The

airthol"s of this st'"rdy consiclered ihe fact in the l-a-tier

statement irnnortanì; lcecause ft shor,¡ed !8that no ru^nount of,

concentrating of the blood of e}:aru¡ion of Engiand oould

change to a.ny aÐpl.eciÐ.ble extent the breed_ reLationship
to Favous"iterr, Gkra:npion of Engla_nd., an or-rtsts_nding ind.i-
vicual- prod,uet of Àm"os cnr.l-kshanks s bneeding e .nas heen the

most innortant slre since Favounite i-n affeetinq the ehar*

aete:" of the hreed_"

As part of their genetic analysås L,fcF]hee and" rJr,r':ight

macle a" eoripa:rison of Cha"rn"pion of Englanrlrs ¡ie].a-tionshlp to
the breed rmith hÍs s"verage rels-tionsb.ip to zo Leading sho::t-

horn prise-fiiinning sires a'b the r.nter.natÍonal Låvestock

Er"position 1n 1918-22" His relationship to the prize-rvin*
ni-ng sires rvås 47 per eont¡ tvhLeh exeeed.s by a.bout I per.

cen.t his nelatÍonship to the breed.* tr\*ther¡roree they forrnd

about 21 pe: cent of chainpion of England.0s bloocl in theso

ani-mals' Thj-s flgure cotnpares favourabl¡r with L{a&l¡rrs cal-
eulp"tions of 2?,"5 per eent* Gom;o1ete pedÍgree*s vÍere used.

in ]"{afinrs anal"¡rsls of the priae-winners. The authors con-
cl-uded' tha-t there was no *ei-qnif,icant difforonee beÈween the

arnount ef, champion of EngJ-and s s btrood. earried by, the prlze-
v"'inners and- the âvere.ge for the b¿-eed as a srh-ole* Final-I_ye

f hey statç the-t champion of Engla.nd r s bLoo.i :has beeonie so

thor'-¡u-ghly d"if,fuseå throughout the bz"eed" that no furùhçr"
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concentrablon was Þossib1e"

using \¡IrLght ? s f orraula to ca-Icu1a-to the tnbneed,ing

coefficient for the shorbhor"n br"eed.e lr[cPhee a.nd l¡,irj_ght rê-
por"t a rise from O per eetlt ln l-790 to 1? pen cent inìrreeeting

Ln 1810. By 1825 the inbreeci.ing Lracl risen to 2o per" centu

but from that time on the inbreeding coeffLclent had- e.hanged.

slightlyr being ?6 per cent in lgzo. This means tha-t in
192CI the b¡'eced was 20 per. cent more homozygous than thre orÍ*
ginar stocko rn ad-d-iti"on, the ar:thors found that the breed_

1n 1920 was a fair.J-y homogeneou-s unåt beeause the Lnter se

rol-ationshÍp e th,at Ís, the relatÍc¡n between Lny Ewo ranri.om

anlmalsp \¡râs about 40 per cent*

I[cPhee and Ì,i''irLght (l.926) pr:esented_ e- stucl;r of the

British Dairy shorùhorns* Thelr ånvesüågation invorved the

selectåon of trvo groups: one a ra*nd_om samp]_e of LOO covrse

and the s eeond., a- sample of roo hÍgh prod.ucång coïrs" They

found that the reLationshÍp to F'avc¡urLte shown by th.e latter
grou.p inJas 55"'/ + 2*4n and that showr by the former grolr-p ïras

56"61 2"3 per cent, The averâge relationshlp to Favou.:"ite

shov¿n bp bhe Eao cows Ìffas F6"1 * 1,6 ¡:er eent, The diffarenee
between this fåg'',3..s and 5b,2 + p.5 per eent for" Lhe b:reed j.n

192O was onl-y 0" I j 2,B per eenü e a f iprre whåch the authons

consíd,ened as tnsignlficant"
'l'he averege coeff íeient of rel-a.tåor:shåp hetu¡ee::, t he

?ao colvs and champion of England, wa-s found to be 4?"L j: z,Y
per eentn The dj-fference between this fJ_gune and 4F,5 .+
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2*,3 per eent for the shorthorn breed, ån lg?o arnounted to
3"4 + 2.5 pen eent, The lange p"roba-bl-e eruor fgirL¡, wel]_

nu.l-lffies any significance that may be attacl:ed tr this dåf*
ference" trì:rihez"¡1ete, the au.thors fou¡rd that, in tracÍng
back ranCom lånes of ancôstz';r cf a. Dair¡' Shorihorn cori¡p

about tho same propo:rtion traced to chauapion of En6:J,anc

â.s 1n the case of a Shorthorn" cow so-l-ectod- at randoïn l¡Jith*
o'it regard to mj-lk prod,uetfon"

The ave'ago eoefficient of inbreeding for" the zÐo

eows irrâs found to be P-7"5 + 1,4 pel: cent,'"vhl"le tha"t fcr. the
1920 shorth"orns rruas ?,6.f. + D.o per" cent* The difference of
1'5 + 2'4 poz" eent betwecn the Lnbeeedl-ng of the De"Í-ny Shori-
horns end the average inbreedång of the entåre BritJ-sh. shor.t*
horn breed. r¡¡as not coïìrsicler.ed- signifieantn I,yith respecÈ to
inter se relatlonship the a-uthors founc tlrat rrthe avera_,qe

rel-ationshi.p of the miJ-king shortborn eows to eaeh other,
or e\ren to random anLmals of the whole shortheþn breede dLd-

not differ s3-gnifieantly from the avera.ge relationskr-ip be*
tween rand.om sho¡'thorrfs * rT

Bnoekelbank and r,Tr-nieg's (19õr) made a study of the
method's of bneerllng the T¡est shorthorns ån the unLted states,
They found tirat lnbreecli.ng had not 'Ìreen a faeÈor ln the pï"o*
cueti-on of shov¡ win*ång shorthorns rluring the period t-gz+*
L92Bu rn the broad sesr.se of the Le::ne ser-ectåon i:ased on

l-ndividu.alåty, on ancestry, on prog€il,fs or on th-e combåna*

tåons of ihese in different c-egreese was bclåevec to he



mainly responsi'irIe for the prod-uctton of shorv vrinners
Acoording to bhreir stu-d¡r fl16 sinal.l a_mount of inbreeci,ing f<¡r
the Fresent Da¡r show ii',trì,nne::s de¡nonstrated, the faci tha.t out_
claossing too, had 'iceen pz"a.c'clced by the breedei"s* The author.s
concluded- thai I'sho,,'i win_rrers tencl- to ;oroduce shov¿ winnors u

and that bre eders had been making assortatår¡e ma"tir-rgs,ir
Finallyp thefr study ind-ieated that the r:er"centage of in-
breedlng foi: the breed as a vvhore increased- gr"adually"

Lush, HoLberteand ti,Iil-Ihe-m (Igõ6) ou-tlfnecl the geneËf-e

hås-bory of the Ïlol-ste.in*Fs'eåsåan breetL of cattl.e ån thre

uni'ted st*tes, coveri-ng the neríod. fr,¡rn r"g8CI to :-g5r-" The:?c,

genetic study "ï-ndj-catec Èhat the cow rJe Ko-L zd, L¿ad. e"xe:-terJ

moce influenee rì1 the breed- th.¿a,n a.ny other Lndividuel-, Her
nelattonshj-p to Lhe bneed. in 1g51" was B per cente whfch Ðï,äc_
flca-lly'makes lnax eL rrgeea-t gyn,ndme,cher of the b:.eed,"rr r¡.,:_sh

et ¿rl- stE-te t].:"a"t she hs"s proìra'bly furnåsh_ed aL*nt ane*teir.hh
of the gcÌ1es of tLre b¡.eecl_ at tne tj-ne tkiås stud;, *n"* n,u"U.*.

Anofi:e:: r;ic,tero¡or"thy fac.t gJ-eanecl fro¡_n thås sLudy f_s t},e,t
nea¡:J^]r a-11 of De Kor 3rl-rs:re"r-*.1?-r:nshÍp is di:r"ect becau_$e yg
sk"e r¡ras riot f orr-nd. J-n :-a;r i:.r.ne except throurrh krei*., and he:"
dr:"rn ¡¡'a-s fc¡:nä l-n. onJ-y e Íght col_-Lp-te¡nal- l..i.n*e of d€¡Brenr"
E-l-even othe:: prcrrif-nent i.nd-i.¡id.u.aise v,¡hieh Ìrad the highest
i'e3e-tåonshíp to the 'rr:reed-p v,rere her tv¿c; solj.s síreir- by he:.
g:"andsons, fåve othe:: sc,'r-q or" grand-sons, a_nct four other
deçcendan.ts of hers l-ess z"era.ì;ed to her: than gnandso'r*ce

Tl:e cn].v other anÍ:¡.e.3. of notey âfld unreii_ateci to D* KoL }nú.e

v¡e.s }Totherland F:'ånr:e" ThougLr h.ås re].a_tlorrsirin Lo the breecj,
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in ]9lil- lq¡as onlv 5"õ per eent c he featured as the most 1n-

f-iuential anjmal in the samples of 1889 and" LB99*

A sùudy of the gr"oup of high produeers and pi:omlnent

show anÍma-ls lndicated- thå.t these anlmals did not d"i-ffer much

from the brneed average in their ån'breedlng or in their re*
latlonshÍp bo the remote arlcestors"

The average length of generatåon Ln the Tîolstein*

Fz'eisian ca"ttle lvas fourrd. to he about four and_ one half

)rears" The eoefficient of lnbreed.ing for the bneed. r¡¡as 4,Q

per cent in 19õ]3 the loss of hetenozygosís was abou.t foun-

tenths of one por cent per generatLon, The avor.age int,er se

relatlonship had risen to 5.4 per cont ån 19õ1e &rid sfnee

the aetuar 1nì¡reed.lng ericeedec the expeeted. Lush et al- eon*

cluded that Èhere ma-y heve been a mild. tend.ency io form

family 1ånes,

Stonakents (1949) studies of the Ínbreeding stnuetu_re

of the Aberd.een Angus breed of eattle ín the unfted .states
revealed. that Black prince of Tilryfour (?Z) had ùhe highest
ã.verago nelatlonship to the bneed in L9õg (24"L7;). Ho night
also be conside:red- as a grand-sire to the breed, other im*

portant ancestors includ-e Hanton (80) with a relationship
to the breed ar 2.L*.5 po:: centi Rob Roy illaeGregor (too¡u

14"95 Gr.ey Breasted, Joclq (1]"i5), 15,5; trarl l\ilarsh¿ll (l8õl)

{80), 14sO; and" Btrackeap Revoliutlon (2gY?69) ø J-P"O per eent,

f'\rrthermor€e Stonakerls study has reveaLed that about

fwo*thfrd-e of Ear'l }ilarshallss relationship to tho breed. was



direct becar:,i:e o"rf his ïnany sons and dauëhtensu whå-l-e the

other" tirird. eculd. be att:eibr:teiì to colLatoral- :'el-atfcnshh

fz"crn his si'È:S, OOusinse O'üc* Itlo OLhez' lmpor"tant ancestOr

surpassed. Earl ivlar"sha.ll- in his direet rel-ationship io the

breed " This stud¡r reveatrs clea:rl-y ihat an indii¡id-ua} inay

have littl-e Cj-reet rela.ticnship to the breed bu.t yet have

hågh total r'elatlonship largeiy beeause of the cumuLatlve

ínrporta-nco of his sírdîs a-nd.,ior damls offspring, This stt-

uatlon is :fou.ncl in the eâse of Blaekeap jleVol-rriione a son of

Earl llarshal-Le Hi-s direct r"el-ationship throtrgh his ovün sons

and daughtevs constftui,ed. only' 43 pe;" ce:rt of the total,

whåle the nemainder. resulted- f,rorn col-tre-te3'a1 ::elaticns]:ip*

lX'e l-earn fs-'orn thts stud-ye too, th-at not onl¡¡ certaån

i:rrportan'i: a"ncestors, but gr-ou.E,s of ilr-d-i-vid-uals sueh as s.

he:"dp vâr"g j-n their ånfl-uence u.pon, a b¡'eed.* StCInaker found"

that five her:c1s provid.ed" a-bc¡ut 65 por cent of th.e genes J-n

tho Angr-is br"eecl. Cf these, the most funportant group was

the lrerd of lïugh ltrlatson"

Next to the Shoi:thornsr the Aberdeen Angu.s breed of

catÈ}e is probably more highly inbned- than any ottrer breed

*qo fa-r stud.ied" Stonaker found that the average ínhreedi-n3

pereenta.oìes of the sarn"oles of this bz"eed in the UnfÈeo

States in 1900Þ l-91-Oe 192Op l"95OF and l-959 were 8.9e 32"7s

}O*8 e 1"4*2 F e.nCL l-1 o3 vespective1;i" The lnter se rela-tl-on*

nh.f-pe in each of ihe five samples were 9u4e L6.6t L2,22 6*Le

and L3^i1 per ßent*
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The avenage lnterval between gene:'atåons was found

to be 5"4 years,

A eomplete genetÍc hlstor-y of another beof, breed_, the

Herefo3"d. eattle Ln the UnLtoC Süatee, has been mad.e by ïr/illharrr

(j-9õ?). Ho d.Lsoovered. that Beau Bn-lnrmol, calved. fn lggo and.

a grandson of An:lÍety 4t]n, had. the hfghosÈ relablonshlp to the

breed of any of the anlmaLs ån thLs analysJ.s, rn rgõo he was

nelaËed to the bnsed. by ?.4,6 pen cent which Ls nearry equlva-
l-ent to the rdlatlonshlp botween an offspríng and lts grand.*

sl:ro" rn other wordsu Beau Bru¡unel- then vras praetieally a

gnand.sire to the whoLe breed"

Another prominent åndividuaL was Don carlos ft1,r34) "
Ho was ealvod fn 1886 and. ueed all h-1s Life ån tho Gud.ge}Ï

and. slmpson hordo As the most inpontant son of "{nxiety 4tr,,
he held a ¡relatLonshlp of 2?"6 pe:r cont to the b¡reed. fn lgpo"
The fact that he was used extensl.vely to coneentrato the þIood
of Ànxiety 4th¡ and. that he he.d. soven full brothe¿s and sts-
te¡s used faroquontly in the breed.e contrfbuted. to his hlgh
rels.tÍonshlp. Ðon carlos TFas the sÍne of Beau Bnr¡rmer,

-{nxiety 4th.e a bu.rl" lmponted. by Gud.gell and simpson
in 1881p was ¡related to Èhe breed by 1g,5 per" eent Ln 1g50"

fn ad.ditlon to these three bull_s, there ïvore several othen
antmals fnclq¿ing Lamplf.glrter (Frg54) e a three-quarter
b¿'other of Beau Bn-lmmel" and. a fero¡ co.l¡Js Lneluding Dowago:r

6Èh and Beltre which had. a fairi-y hj.gh ¿.elatl"onsleip to ths
broed.' Iiovrevor, it l-s interostJ.ng to note that nea:rly all
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Gf the anlmals yrhlch had distincttr-r: hlgh reìs.¡ionshíBs io
the I{ereford" breed. Trrere eitþr ancestorsu d.escendants or

mates of Anxiety 4th"

9ihe avers,ge lntenval between generatíons $râs found
to_be 5"4 yea:rs¡ a f,igure whfch is sj¡rlla-r to tha-t found- b¡r

stonake-v"' fon the Aberdeen- Angus breed* This genetic a.nal"y-sis

indicatod that the gener"ation j-nter.val had tend-ecj_ to -1-engthen

du.ring the yee"rs pri-or to 1g5O* The probab] e neanon f or
tlri"s îaet'.e âs sugqested- b¡' ivillhame is that the breed per*
haps was appr"oachlng an eÈiutl-Íbrj-u¡r in numbers* sucLr a con*

dåti".on' he concruded.u would tend tc make the åveråge åge of
fhe anj:¡.als hfgher bhan ii wou,]-d be íf the population, ïqes"e

st111 increasing rapidly in nurnbens* Another f,actoruwhich

may have been responsible for -oant of tiris J_engthening, wå-s

â tendency arnong the eaitLe breeders of the period to keep

those animals s¡f-gånal}y brecl by Gr.ldge]l and. simpson to the
e:itreme end of their period.s of fec¡åndiÈy,

IJllíl-l-harn found an inbreedång coeffiel-ent of, B per eent
for the lleveforcl cattte fn 19i50, This amount of inbreed.ång

represents an lnc¿"ease Ln homozygosisÈy of *68 per eent po:r

genenatlons durlng the perlod" from 1g6o to 1gõo, Th¿e Lnte::
se rol-atåonship increasod- gnadual-ly fz.onr rg60 to 1g3o when

it reaehod a poån'b of abou.t I? per eent*

A genetlc sti-r-dy using ì[rrightss methocl r¡ras also mad.e

of'the Brovvn swÍss br"eed. of cattle in the united states kly

Yoder and Lush (l_gñy), Their resul_ts åndicatecl thet no one
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anirnaS. donrinated- the whole Brown Su¡åss bceed in the Unlted

States. T\¡¡o l:ulJ-s¡ ilfil-] l-ar¿ Te]] 1n 1909 and. ColJ-ege Boy in
1929e posses.sed, the hig:hast reJa.tionship to the breed, 9"4

and 9,J- per cent respeebiveJ"y* In this b:reed tt aptrear,s

that the covrs had- almost the same chance &s the slres of

spreading thelr genos to tlae rshol-e broed-, Tho hi"ghest rel-a-

tionship for cows was 8,6 per cent foi: Josie 1n l9oge and

7,4 per cent fon Ber.Èha M i"n 19?9o }loweverp the highest

relationshfps vlore exhll:í'i;ed^ in the Shrow gs3oups where tho

si-re-q were nelated to the whol-e groups by t4*9 per eente

and the cows had val-ues as high as 1.5u5 per cent anci.9.5

per cent" The authors ststed tha"t sires used. extensiveJ-y

ln the shovr herC have a consid.era-ble cha"nee of airpearing

frequently in the pedlgree of a sanple of Shovr winners"

The avsrage interval from birth of parent to binth
of offspring is 5,4 years" fn 1929 the Bc"otñ-"n Swåss breed

was found to be 5.8 per cent inbred. This a:nount of Ín-
br"eedång mea-T:rs that thez"e was â,loss of about one he"lf of

one por cent por. genorç,tåon of the existlng herebogygoslso

A-l-.so Ín the last se.mp.le the inte:: s'e relationshlp was found

to þe /*"õ per cont" Becâ.usc there li¡as â srnal-I but signlfi-
eant elç,cess of aetual inbi:eed"ång over Lhe ex-pêebed, il:e

au"th-ors conclucl-ed- thåt there may base been somo ì:end_enc¡,'

f or.¿ard. f,amily formation*

Usång the shont method evol"'¡ed. hry titiright and i\{cPhee

(fggS) for exarrrinån.g the pedågnees of th¿e breed poou-L,atj"on.,
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li"* B* Fowl-ez" (rgõ5) ms.de å g*netie st*c1y of the Aynshíre
breeel of ea,tbr"e* Hor,,ver/erip fo:. ihe pu_rposê of obtaÍnång fu1J_
lnferrnat"åon on the s]¡sËeras pf n:atånp" used- in prod-u"rng the
hfgh nl"l-k produeers, as r¡¡eJ.J- a-s the *ve*â.ge må}k producerse
Fowl-er ernployed- the ilJ-ong methodrr of ana.j-¡rsås a_s evolveri b¡r
rffright {19P2)' ïn his g;r"ti" str-rd¡r Fow}er found that thr"ee
siros from the Dr.umjoa.n herd. made ihe most renar.ke.ble corr_
tributíon to the br.eed as a inrhr:r-e hrecau-se they aeeountecr. for
?5 per cent of the rnbreed.Íng" Bunnh.ouse-e (B) was the first
buli- to have an effeeti"¡e infr.u.çnee on th.e Ï:reed; he wa.s
forrncj- to be nespon-sib]-e for. ]-B*0?.l:er eent of the botal in_
ì:i:eeråf"ng cooffåeient fo:" the br"eed-o i{ie q.randson, 1¡.,krite
Frinee (,63) s â.ssrr,med an important r.ol-ee al_sos mafn.!v because
thr.ugh hÍm ce'ta-in breedo::s endeavoured tc¡ breed for t'e
type of anfma-l- as was represen,Èed by. Bu.rnhouses, Anr:ther
interesting poånt about ltihrte pnin.ee is that he Ís supposecr_
fo be responsfble for. rouch of the *h1te co._r_*r in the hreed,
Th'e mr:st famous s:lre .ceeo,ed- to be lJover,-a-Br-i.nk (Bga) as
õo"J-Z per cent of, bhe tota.r- Ínbreedång coeffrcíent is tnaee_
able to him oe"' hís deseenda.nts.

The genetic study arso demonstra.hed the effective i_n_
fluonee of the Drumjoa-n stockon the 'high milkfr produeens of
fhe breeel* The noted herd was d.isper"sed from Drum_ioan in
]89?¡ bu-t even as rate as rga* the sí¡,es of this herd. 

're3aeres¡:onsibJ-e fon the highest coefffe.ieni o.f Ínb::eedång* The
e'naJ';rså-e of the rtmilk reeorci.ed-* gro'p æevoar,ed the vrr.ïdesp::ead
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inf,luenee of the bul-I Hover-a-Blln]<" 0f the total coef ri-

cient oÍ' inb::eeding the Ðnumjoan herd" wÊ-s responsible fol

18*õ6 3:er eent* Fowler states thå"t the ::esul-ts ele*r1;t shelv

the profcund Í:rf1r-r-ence whl"ch" one herd-p and fnd"eed one sír"ee

may erert on the genetåc construetl"on of a recontl¡r establlsh*

ed. breed-"

The coefficient of inttreedång for the urhole breed.p 8"s

eal-cu3abed. by lñlnfghtss short method.rincreased steadfl;r from

basLc zera fn 1B?7 to a" meå.n valu-e of 5nñ por cent ln f9??"

Staele {L944 ) aprrlieo- WrightIs method" to the genetåe

analysls of th¿'ee breeds of, 3-åght honses i-n the United. States,

the Thoroughbred.s e Stand.ard-bz'eds s àl:*d the Amerieen Saddle

Iïorses* His stud.y showed tha-t out of ten a-neesfors v¡hi"elt

occur.r'ed. rnost common3"y' l-n mod-ern'Ihoroughbnad, Ðed-igree.$

only three made a notable contributf-on to the breed during

åbs foz"rnatå-¡e lrears, These three fotincl"atLon arrcestors s

Ee-l-í.psep Herod-e ârrd A,la-tchems founcl.ed. fa"rnous gi3oups into ono

of which modern Thoroughbreds ma-y be elassed. on the basis of

the male }1ne of deseent*" Stoele found. that these three

stallions, Eclípseu Herod-e â-rrd l,{atchera eont¡ributed about the

foll-owi-ng proportåoris of genos to the mod.ern Amez'åea"n Thorc,ugh-

h:led-å Ll or 12 per eent r L7 or. 18 per eents 5 or 6 per eent

re spo cf ive.!";o

.A"nother åntenesting aspeet of thin stud-y by Steele

was his eompa::fsons of the relati.onshlp to lmpoz"ta-nt a:løesto:rs

between the extneme per'f,Glmxa.nce groups, the Itstake t¡vinnetrstË
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and- the r'groos.sr' (those whJ.eh fal"led to win races)" He fou_:rd.

that the differenees were minor.s ârrd, pnobab3-y had no statls*
t i eal s ignlf tcâFr.ce e

lfliith respect to the more recent s.neestons fn the
Thoroughbreds steele founcl that the most proJ_ific sJ-res of
stake winners greatJ-y surps.ssed, the npootrsil in tho prod.uctfon
of sta-ke winners' fn fact, the forrner grou.p pz.oduced z.e-

Iati've3-y more than 5 tlmes as mårÌy stake wlnnens as the ttÞoorsl

dld, The per"fon'mance of the most prolifÍc gi:andsires tel-ls *.

sJ-ightly dif,fenent stor¡r; this grollp p::oduced. r.elatÍve3y only
about one and. a half times as many stake vrinners as d.iii. the
trpoorsrr* Steele i-loncl-uc1ed. tha'n the a.bove resul-ts sk¿owecl nob
onl;r hrour quråckXy tbe lnfluence of an s.ncestos' d.oereases with
reeeding generatåot?.*q.ç buù also hcv,¡ quickly di_fferences dis_
appe$.r3 with r"ega::d. to aneestny of super"ior a.nd. poor perform*
ing indivÍduals"

so far as is ind,icated by steer-e ! s stucy, apperentJ.y
]1o one partieula:- individual had^ a domínant influence on the
siandard or on the å,meriean sad.dle Ho::se " Hourever u it f s

knovun that three stallåons, Ltessengen (1780*lgOg)u Diornid
(17?7*l-BoB), and" Be11 Founder (l"sl"5-lg4õ) were paz"ttculariy
farc.ous in the der¡elopmeni of the $tandas"d-bred, Donmark, a

Thoroughìrred stallåon foaLed. in J-950, has heen regarci-ed as

the forrnd.atLon ancesÈor of the ameriean sadd.le Horseo

steeleîs genetlc anaJ-¡rsJ.e of thås breed has ind-ieated. that
out of L9'most frea.uently oceurnl"ng aneeststrse only afiee
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namelyp Rex Alexande,-:, kra-d. a di-rect relationship to bhe

breed. as high as 30 pen oent in arl the sampJ-es studl-cd*

The interval in yea.rs betro¡een ti:.e birth of the parent

and tiie bi.r'th of the offspning exceeded 1l vôaz's ån the

Saddle llorse and fP years Ln the Tho:roughbred ancl iitancla::c1-

brod' steele states that sueh a long l¡r'cez-va} constLtutes
e" real trimi-tatlon ån earuyf"ng out ,eel"ectlve bneed.i:lg åu-r:j.ng

the norniaJ. }åfe spã-n of any ïilã"rle

sfeel-e found that the thnee hroods, Tho:"oughì:r.edse

-qta-ncla:*clt¡redg s &.i?d- the A.rner:ifi¿:-¡: sadcj-l"e H,3r,$e ureiro ånb:"ed.

B"õ per ce.nb, 4,0 pe:." eente and. i5*2 per eenL re,speetåve]"y*

The Thonou.glzbc.e,Ls and the standa.rdb:.ec1s lost "6 per cent 1:er

- gen€râtlon of thei:" orågåna}. 1:.eÈeroz-ygosit;r¡ but tne Ame:.iean

Sad-dle äor"se lost 1"1 per cont" 0n tlie basis of the d.ecr',sase

Ln hete¡:ozygosíty per generatfonp it appears that the sad_d-Ie

I{or"se Tira.s siightJ"y rno.'o inbz.ed_ th"an the other" twr i:roed.s,

Tho Thorou-ghbred.s l':.aci. a¿-r intor se relationshi;o of, about tr6*,7

peã' eent for the stake winnense and. L4*L for tho ltpoorslt;

whereas, the standarcl'l¡r"od and. the Ameriean saddle lIorse had.

an *.verage relationstrlp bets¡een nandom anirnals of B,z lc,ar

eent a-nd" 6"0 .rrer cent respectí.æ ry. Aerlor"dånçr. to steele,
homogenei'by appearod_ to be lncreasåïlg more rapid.J-;,r in th"e

Ar.o:i:lean sad"dl-e Horse than in the oth-eä broe¡Ls"

rn his srenetie ana-l¡isis of bhe l-me:'åean euarter Horse,

J. Lane Fleteiaec" (1-945) a.¡:pJ-ied, Ttrrtght e s nethod. as did stee'l_e

in hLs stud.y of, the l.horouqhbr*ci., Stand.ardbrod-, ancl the
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Amoråean Sad.d.J"e Horses" As was fþre obsorved. eas€ ln fhe

pæocedång studies, cer.tain anjs.als have assumed parrtieular

importanco in the ancestry of the Qranter I{orse" Fletehor

fow¡d that only six sires werao of very' great irnportancee

and only four of those appea::od. in the pedigree samples wl-th

abouf tne samo fnequenoy* The foun outstanding sires ïrere

Feter Mc0uee llickory 8111, Travel-leir and Littl-e Joè. Petor

Mc0ue was the siro of Hlckory 8111¡ ând. Tnaveller rrras the

slre of Llttle Joo, Accord.ing bo thts stud.y Poter McGue

hss been the most lmporbant sfre Ln the breeding of the

Quarter llorse" First, he has the gneatest numbor" of appear-

ances ln the pedigroes; seeondly, he fan exceed.s his owxl

so]?.s in number of appear&Ítcese His relationship to tho
rrBefot"e 19õotl sample'aras 6*õ5 per. contp whlle to the lg4o*4]
sarnplo lt was 5"68 per cent" ThLs apparent varåatlon of
rorationshÍp to the sampres was Less for peten Mecue than

for the other J.rnportant si-nes. The average rolatlonship of
I{lckory Bil-l- and of Litt}e Joe to th_e thz"ee sa¡'rplos was b,vv
per eent and. õ "74 pet cenÈ respeetívely,

F\rr"ì:hermorêe FleÈcherrs stud.y brought out the lnter-
ost{ng fact that only th¿,ee of ihe fnoquent}y oecurrLng sj.res
j-n oÈher sa:npJ-es were promånenÈ Ln bho King Ranch sainple"

ït appears thaÈ Hickoz'y BiLlu foLfowed by i:ås son Old Sor"rele

h^ad the rnost donilnant fnfluenee tn King Ranch broed.ång @

Thus the fnequent appoarânce of peter Mccr¿e in the Klng

Ranch sampJ-e ls lncldentar to }åneþroed.ing to his son and



pìr"åi1d-,soÍì" The i(j.ng P,anch i{o::ses shoned- a d.irect re'latåonsh.åp
of 6"69 pe-r" cent to peter l{cCr-re, and_ 4g,Zg pe:: cent io hfs
grandsonu Ckì -(orro1*

FLetche,:¡.s study hs.ci, also d.euions-ura.ted. the fact tha.b

lîore tha-n 50 per eent of 'bho anln¿aLs traced- to at lea_st on"e

Thoroughbr:ed aneesto:", thus ind-icatinSi Lhat another breed.
has had a considerabl-e influence upon the evolutLon of th-e

Quar"ter I{orse" Thor.or-rghbred. å_i.r.cestors we*"e p*esent within
fhe f irst f our gene;rati-ons in the ned.igrees of gv,4 r?er cent
of Kf"ng Ranch ii.-orse s " TÌ:is sÍtirat ion i-nd i-cflte s that Kins
F,aneh hacl" ma-de consid.erabty gz'eate:. uso of .Lhe Thoroughhr"ecl

in its breeding progr*m tha.n has been true wÍth most euar.tor
iiorse bægeder-s @

ifhe {,ntervar- in ;rea::s T:etvreen genei:aùåons was fc*nc
to be B'99 ¡rear*p whl.ch- ls solnewhat sÌror.ter than that found.
by SteeLe fo:: the Thoroughbned, Standard_bred B Ð_TtcJ- the Ame:.å_

can sacldle I{orse" The shorter generation intervar in the
Qp-arte'Horse may be due to the fact that outstandÍng sl_res
have not ]:-layed. so ånr;oortant a part 1n the breed, or perpaps
the stal-1åons we3êe not kept in serviee ov€i. extre¡rely l_ong

penioci-s* Flebcherss anarysÍs o.f the repr"es*ntati,¡e sa;nples
aecepted for regist¡:ation showed the coeffåcj-ent of inbr"eed_-
in8 to i:e about l"? per cenL" The inter se rerationship vras

founcl to deej?ease prograessirrell¡ fro*r 2"46 pen eent in the
rrBefore f,96o'' sainple to "gg por cent ån the ¡recent i-g4CI-4r
saiapledFletche:: pointed out that the coefficient for:." ån.tec"
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,$e relatlonship was too ,g¡rall- to acc<lu.n'b for the inbroeri-ing;

tberefore, this trenc in relationship ancl inbr.eed.in.g probabl;u

lnd.icated. solne separatåon into fani.ly l-ines"

Rhoad- and. Kleberg {L94ã) rnad.e a genetie anatrysÍs of

one of the mosb outstandlng fanifj-es of the mod,ern Qr:arter

Iïorse in its formatÍve sLage" Th.e;r found that King Rancl:.

breedensn in their" d-evelopment of this promi-nent Lines pÊr"-

petr.rated- 3Id- Sorrells exeeptíonaJ- qu,allties by consistently

l-l-nebreeding to hi¡tr, Fourr outstandÍng siress afl d.esceïlda;l.ts

of Old Sorrol", pJ.-a.yed. a donin.ant ::ole in this ll-nebreed.ing

fllôÕ{fãJ¡lø

lif'åmpyp a d.ruble grand.scn of cld- So::rel- and' 1?*5 per

eent, inbred to irime wâs generall-;r nated to Ol-d ,Sorrelss

dEurolrteri-n rvho lyere retated" tO TIIÍmp¡' by P5 per Cent' An in-, " _..-:_ '
creÐ-se of genes froln 01d Sorrel from 39,7 to 44*9 per eent

resir.lteC. in the incr"ease irr Quartez' iforse breecllng ainong

lnliinpyîs get" Peppy, wLro was 6'25 per cent ínbred. to 0]t1

Sorrels lrras mated to daughters or double grandds"ughters of

Cld. Sorrb.l; thus, the pe:'eentage of 01d. Soruelts genes in

their offsprång was hf-gher than in Peppl'" The thircl stallion¡

Ma+anudop A son o;î Old Sorz"elp wâs mated- fo¡: the.rnost part

to nieees by hal-f*broi:he::s anrL out of, Qrarter Ho.rse out-

crc',*'ç,mâtreß @ Tirfs sta]l-J-on lnnre than d.oublerl ti:e jleroen-

tage of, genes frrm 01d So::rel in his foaLs* Babe Gi:and-et

son of Ol-d" Sorrel a-nrl I{ickor"y'Bi}J-rs daughtai:p r.Me-s the fourth

sire usecL in this experinent" About a, third. (õ6 pe:" eent)
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of the genes of Babe Granders colts cìerived from Ol-d sorrer,
vr'hil-e the average of the dams Lo l,¡hich he was rnated was

only 22"1 per cent"

T'his study has dernonstra,ied

breeding it is possibte to retain a

ship to a nobevuorthy foundaiion sire
was also dernonstrated. in the Duchess

'vvrÍght (1925) 
"

that by intens ive in-
hÍgh degree of rela,tj-on-

for many generations as

strain of Shor.thorns by

J" i,ane Fletcherts seconcl study (191+6) of a Ìight
riorse breed r^ras his analysis of' Lhe f irst fifty vears of
Tennessee l,Talking ]iorse br'eeding" This krorse breed was

not a product of planned breecling; it had been in the proce-ss

of develcpnent for at least a centu_ry. Iiowever, foy the pur-
pose of thls study, Fletcher considered the breed to have

originated about th.e year ]ti86" He takes this year 8.s the
turning point in the breed histæy because All-an F-l, of Len

considered as the progenitor of the breed.e vúas foaled. in this
year. Al-lan F-I viras hirnself Standardbred, and his pedigree
reveals that he had collatoral- reraLi.ves v;hich became in-
fluential individuals 1n the history of' other breed.s such as

the Amer.ican Trotter, the A¡nerican Sad<j.l_e llorse, and the

Iúorgan liorse breed. ithe heterogeneous origin of' 1,he walking
Horse is clearly inctÍcated by his pedigree"

Fl-etcher selected five aninals for Ìr.is stucty on the
basis oi their assurne<i. prominence as foundation anirnals, and

the Srequency v¡ith v','hich they occurred in the pedigrees. He
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for¡nd- tyat Ëhe.tvso most lnpontant aneestors wor@ Allan F*1

and Roan All"en F*58" Thø relstfonshtp of ALla¡r F-} to i;ho

tr940 group was 16,48 pen eent¡ whlch meâns that he was motro

closoly related. to tho sample &s a whole than would. have been

Èhe case had. he þoon garoat grand.sino Ëo eaeh anÍrnal Ln the

sarnple, [fLth his relatlonshl"p of 19,44 per eent Roan Arten
F-õ8¡ a son of ALlan F*1, nearly approaehed the positåon of
gnandsåre to bhe 1940 sarirplen Huntore Allen F*lO and VrlÍLson

Altrenu son ancì. gnalrd.son of Allan F-l ¡respeetivoJ-y¡ had. a hågh

relaüåonship to the ear'iple stud.led. rt 1s probable that
A}Lants F-} fnfLuonce 1n the broed. wLll bo maLntaLned at a

hågh level through hf"s outstand.lng sons and. gæandsons,

Fretchderns stud.y of the dinect relaËLonshåp of the
fi-ve samptres of ühe vrlatkång Horse to the Ame¡:Lean sad.d.Le

Honso and. standard.bred¡ h&s neveaLod that about one-fou:rth
of, the bnoed.lng had. come fron theso two bnoed.s. tr\¡nthermore,

i.t ls LnÈez"estång Ëo note that Èhe l-94O sample had. Íncreased.

ln relatåonshlp to the Stand.ard.bned. but d.eclfned. Ln nel-ation-
eh3.p to the SaddLe Horse ø

The avenage åntocval betneen gener.aúlons tuas for:cld

fo be 10.o? years' The average Lnbneod.ing for the sampJ.es

ranged from n"24 per cent for ths foundatLon anlmaLs to g^62

per eent for these bor¡¡ 1n 1g40. The aver?ege ånüor se rera*
flonshlp ranged. f,rm a"g6 per eent f'or tho for.rnclatåon sample

to 6'45 per eenb for those þorn ån lgõõ, The rg4o group was

Lnterrelated. by 5"8 per eeretp which Lnd.feates that the Walktng
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Ho¿"s€ br"eed. ås a somewhst nore closely hxit unÍü then ane

the othe¡. bseods of Lf.ght Ilorses akeady studåed.,

Cald.or (lgZV) cond.ucted. sL¡alla¡: stud.j"es of tho

Clyd.osd.ale 1n Scotland" He found. that there was lLttle 1n-

breed.ång d.ur3-ng the forsrative years of the breed.; howovere

lfs Lnbreod.lng had. risen to 6u5 por eent ovol a perf.od of

6O years, lhe l"oss Ín'hoÈe¡,ozygosf.ty per gonoraÈ1on was

practlcally on tho same lovel as that four¡d. Ln the Ltghü

Ho:rse s,

ÐåckLnson and. &ush (L9õó) p ln thelr genetJ.c hlstory
of the Ramboulll-eÈ ehoep Ln luTe¡"i.eae for.¡r¡d. that no one animal

had. a domÍ"nant lnfluenee on the breede One anlmale a von

Homoyer r"âtTrp reachød a relabS"onshf.p of 14"4 pen eent to the

tr896 eample, Pe¡.traps F, M. Moone 26p d.eserves speel.al nen-

tLon because he had the hlghost coefffcLent of rel"atlonshåp

to tho breed. ån L926, AnoÈhen anl¡nal, Monarche rose to rapld
p:rom1neneo wLthin nåae years afËer hls bLrth. llls dfroct ro*
latLonshlp to th.e be"oed. Ln 1926 was 8,'l pør aeat but hl-s total
retraÈLonshf.p was 7.o per cent" Thte wout,i indloate that heu

hl-s sons and grandsone wore used ves¡y extonsf.vely Èo make such

a marked lnfluenee on so }ange a bneed.e Tho refatf"onshåp of
no anf-rna1 Èo the b¿eed. exeeod.ed. 8.7 per eent and. onJ"y f,ew have

exeeed.od. 6"0 per cent"

The authors of thåe stud.y for¡nd. that the averege ln*
d.åvi.duatr anfmal ln the bnoed. 1n 1g26 was about 5,5 per cent

less heËeroøygous than the fou¡rd.atåon anl¡nals wers" The eosf:
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ficlent of retratlonshi.p between rendoa antïßs1g bonn 1n lgp6
w¡as 2"6 per cente about four tlmes &s much as would. have been

expectod 1f all the ínb¡reed.lng had been Èhe resuxt of the
lnter se reraÈÍ.onshåp wr.thj.n the breed., such a cond.iÈlon

Lnd.fcatos a dlsti:ect tond.ency of the breed. Èo eeparate lnto
f,amll-ies 

"

The averege lntervaL between the bl.rth of the parent
and the þfuth of the offsprång was found. to be 4"2 yeans*

canter. (rg4o)s in hLs geneËLe hLstory of the Hampehf.r.e

ebeop ån tho unfËed statese f,ound that only two anlmal,s were
relatod. to the whoxe broed. as much e"s two per cent,
Bentwo¿"th Her"nåod'u who was åmported- frorn Engtrand. and. ueed.

exüensf-vely by the ivlount Haggln Land and l,åvestock co" at
Anacondae MontanaB hed. a :relatLonshf-p of z.e pøv cenÈ Èo the
broed. ln 1gõ5, IIfs so1le Heather, he.d a reLattonshlp of 5"0
pon cent l-n ]9õõ' cartor conclud.od. that no olxe anf.:nar otr

famlly has ever d.omf.nated the Hainpshf.re breed. of sheop Ln
tho unLted states. He gives two possf.bre reasons that may

account fon thLs Lack of prml_nent indi.vld.usls. The fLr:st
æeason Ls the relatl"veJ"y recenÈ lntrocluctlon of the br.eed. to
the unl&ed states as well as the J.arge number.s Ln those l_m-

poætatfons* The second. reason Ls the praetåee of fxoek aegis-
tratlon, gåvlng the l-ndivLduale numbers ¡rathes than flaïrl€se

whåch tend's to emphaeåøe tlre fLock nather th¿n Èhe l-ndåvÍ.duaL
â$lhrg]. "

A genere.t'lon fnÈervaf, of õ,ã years was found in the
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1925 sanplo and. 5'8 yeans ln the rgõ5 sample" A sh.or"ter

geno:raffon interval ls to bo er(pected. in a breod. which is
rapldJ-y expanding ln numbers as compared. to a broed. r.eLatf.ve-

J-y stable ån numbers. on this þasls j-t is possJ.btre to ex-
plaLn the longer Lnterval l"n ].955 when an equll5.brl-um Ln nu¡r-

bers had been approached,

- with regard. Èo ínbreed.J.ng, Ganten found. that about

1'4 per cent of the hetenoøygosf.s whr"ch was present in the

breed 1n 1911 had boen lost by 19p5e whåre those born Ln

1965 had losÈ about ?"9 pør cent of the heterozygooå.s br¡at

rfias present ln 1914' About o"? bo o"g per eont of the ex*
lstlng hoberozygosås was l"ost p@r gene::atlon d.url-ng Èhe perlod.

etudl-ed.' As f,or tb.o homogeneS.Èy of, the bneed., he for¡¡ld. an

lnter se ¡reLatåonshj"p of zero ln 1g?5e and o"5 par. eent tn
19õ5p whLch was too lLttle to explaLn the lnbneed.5.ng, Carte¡
eoncluded that some soparatj.on l"ntc"fami"ly lLnes was apparent

Ths naturaL consequence of geog:raphü.c dlscontlnuiüy rather
than a dellberaÈe attempt by bnoed.ers to keep famLlLes from

lnterbreed.lng wLth each other, was perhaps the more }fkely
xôeason for thLs Eepaæatfon into far¿Llåoso

The ül"teratune revLewed he.s l-nd.ieated. that onJ,y' Èwo

breeds of swfne have been stud.fed usång methods developod.

by tlfrf.ght, Lr¡eh and "{nrlerson (l"gõg) mad.e a genoÈåe ana}¡rsls
of the Poland.*Ghåna breed. of swLne ln the unlted. statoso
Thelr ff.ndlngs froni bhLs analysås has shown that several pron-
lnenb l-ndlvLd.uals hs,d. an outstandlng plaee ån tho development
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of, the breed" Tk¡ree d.ff,feront ancestors were at one tåme

oF anothor the souree of moro than one-ej.ghth of the genes

of the breed; these mlgbt be cal}ed. gr.eat gra^ndsåres of the

breed.' The fLrst was Ghief Teer.mseh 2d. whoso peomlnenee was

al:nosb equally d.i.stnibuÈed. between tho two typese the rshot

bloodsfr and the t'B1g Tlpestt" He was found. to have contrLbuted.

1õ to 15 per eent of the genes ln eaeb. of the tLrree lateet
sarnples, l9IOs Lg?,Oe and L929" Furthelzmore he had. contrl"buted.

more fhan ten per cent of the genes l-n the l9o0 sample, taken

Just ton years after bLe blrth. Ghlof Tecumsoh zd was the

ancesËoæ of the othen two pnomfnent lndfvid.uatrsø Ohåef

Po¡rf,eetf.on 2d, and chåef Prlee, cLrLef perfeetåon 2d. eontrl*
buted. neanly 1? pez' eonË of the genes Ln the breod. of, ågro

when the tthot bloodsr0 were e.t the height of Èheir popuJ.aråty;

howeven, with the doclfne xn populariÈy of this ådeal type,

ha assumed onJ-y a mi.nor positlono ChLef P::lce acirlevod p3"om-

å¡¡onee whsn the soeond. ldeal, the ttþfg typett, earne lnto hlgrr

d.enrand; he contrlbuted anour¡d. 1P to lõ per eent of the genes

of the breed. ån both the 19zo a-nd. r.gpg samples" $uch high
rsfatfonshf.p flgures are raËher slgnf.fleant Ln a populatj.on

as lange as á.n, entLpo b¡eed,

Ekris genetic study has also nevealed. thå.t the ten
foundatåon anfrrale found most frequentry f-n the ped.fgrees

conÈE"j-buÈed. 45 Be:r eont of, the genes to tho bneed. ån tho Lgzg

sa:rTple a 46 per eent ån }gõOp s.rrd. õ0 per eent Ln LgLo* Th.ree

anåmalse .Tu¡nbo 6*d.s KJ"ng Tecumsehp &nd. the sow GLtuuore SIåek
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wore respor¡slble for more than half of thls pool of genes"

Together they contråbrlÈed.25 por cent of the genes of the

L929 samplo s 26 per eent of the L929 sanptrep ârld. 15 per eenf

of ùho L91O sample.

The averago ínterval from one generatf.on to the nsxt

was found. to be about two and. one half ¡roârrsø The coeffLclent

of lnbreed.ing for tho breed. as a whole was 9'8 per cent ln

L9?9, Coverf-ng the perf.od. stud.Led.p 1886 to 1929, the rate

of ånbreeding fn the Fo1and China swine was sufflcient to

aceount for a loss of about ,6 por eent per gener"atlon of, the

existång hetorozygosis" Beeauso of i;he fact that the aefual

ånbreed.lng sras håghor than that expected. from tho 1nÈe:: se

s.elatåonshJ-pB Lush and Ând.erson conclud.ed thaf there hed. boe¡r

a llttLe formatlon of famå}y trlnes.

The onJ.;r other analysf-s of a breed. of swLne along

slmll"a¡r trånes ls RoÈtensten,!'$ genetf.c stud.y of õhe løndrace

ln Ðenma¡rk (1957), On the baels of one sample RoËtensÈen

for¡¡'rd. the håghest relati.onshf.p of any ono anl-mal to the wholo

brood. was 12 por eent" The average Lntervatr between genera-

Èions was 2,2 yea&s" In the perS.od f¡¡om 1897 to 39õO the

lnlrreed.lng eooffLclont rose bo 6"9 + "7 pør eentu Thls ls
equlvalent to about o¡re lralf of one per eent loss per gener"-

atåon of the exåstfng heterozygoslty. The mosÈ interesÈång

f,acb here s whlch i.s somewhat conÈrary to the f1nd.lngs 1n

o&irer breed.s, 1s thaÈ tb.e aeèua1 incroase Ln Lnb¿.oodJ.ng ås

less tl:an was enpeeted frqn tho average lnter se reLatlon-

shJ.p coef,ftcLent (16 + L,'l%), IË woutrd. appear ther¡ that Èhe
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Danåsh breed.ers réfraåned. f,¿"om e\ren mLld lnbc"oedlng peaetlees€

Th.e evolutlon of most of our d.omresÈl"eated. anLræ. }s ås

noi: completeJ"y known, An exceptj.on ås the horse wh.ose stages

of d.evelopmenÈ have been worked. sut ¡athor fully by stud.ents

in natural hisÈory" "aeeordlng to Mathow (1946), a study of
the f,ossLl romai.ns has lndtcated. that th€ hf.stony of the horse

d.atee back some fifty mlllton sêarso The ovolutåon of the

hog ås not known to tkro sa.aûe oxtent, but there ls zoologieal
evxd.eneo showirg that the f,lnst d,J-fforentiatåon of swine-

I1ke antmals took ¡rJ.aee 1n the late Eocene on earS-y OJ.f.goeene

tfmes" These swfne-lLke ungulatese rrnxåke the snåmals of
Ëhe pe'åmåtÍve nru'lnaErt groupe wer6 charaoteråsed. by thef.r
sJrnpre d.f.gestlve Ëraet* The evoluttonary tree (Fåg" 1) shovø,s

that the"ee dlstLnct f,ams.låesp the sutd.ae or pågse the Håppo-

poËarinid.ae or ES.ppopotamJ.e and DLeotyJ.ådae or Feecaråese have

evotrved. fnom Èhe Pf-g groupo There are three geno:rle types

of swlne. of whLch only Õn€e susp Ís concerrled- p:rfmanå.]1y ln
fhe d.evelopment of the modern hog. Two speciese sus scrofa,
t¡rpleal ropresentaÈÍve of whLch Ls the European wilcl boare

and- Sus vittatus (sometl^nes ealLed Sus Lnd.Leus), or the

AsLatfe wLrd boar, fågure malnJ.y J.n the origtn of the d.o¡ros*

f f.e pf.g, rn moder¡¡ tlmes there kres been a great d.oal of ån*

tene¡'oss3.ng beËv"'ee¡: varåous Eunopean and AelaÈ3c stæaånsg

conseEuenttrya Èhe aneestry of riiost present d.ay breed.s ean be

ta'aced. to both speclee, Howevero the European wÍ.1"d. boar Ls

most predomS-nant].y represe¡iteo ln the modern breeds of swlnee
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pas.bLcularly ån the baeon breed.sp whfle the Aefatte ånfluenee
ås geneiratrl)r reeognåøed to fågure more strongly in the pork
or lard type of Froge

Thene fs no doflnLte evldence suppoætång the eanltest
d-cmestj.eatj.on of srrrLnep although f.t is beLLeved. that all. farm
ar¡Luals we¡"e tamed. to solne d.egr"ee tong befone hlstoric t.Îmss,
LydeÏken (lgfâ) says that the ean]åest er¡f.dence of domeståeat*
ed' swåne in Europe fs porhaps affo¡rd.ed. by remarns fowrd. on

fhe slteq. of, the pnehLstonfc rako-dwellfngs ln swåüzerland"
lloweveru earJ.fest d.omestication probably occurred. fi.rst 1n

Chfna about õooo B.C, ÐomostLcatLon of pågs ån vfestern Eu.]3opee

and espocåally ån the Brltlsh fsLosp eost trlketry occurred. a
few eentur"res or more r,ater, rt rs knouvrr that the Europes-Ì.r
wåld boen once fnhabrted the forosts of BriËain ån great nurn*
berse ând Ls pnobably the chlef straln from which the Bnltish
b¡:oods deveropedn 'DeveJ-opment of the presont-d.ay b¿eeds, and.
the lnaugua.atLon of breed.f.ng methods dfd. not begin until the
mfddle of the nlneteenth oenüury whon man ernbarked- on revolu*
fåonary rmprovements, both r.rr ind.ustry and agråeuJ.tüFôe

TLre yorirshfro or re.rge rf/rrrte, evoJ.ved rn the no:rthern
eounüLes of Gngland.rbut fts origin is more crosely ll,nked wfbh
Èhe county f,nom whlch åt gets åts é¡re¡rLcan ¡1ame* The ar¡ees-
tons of the Yo¡¡kshåres were laûgee coâffsêe ]eggy and narg"ov¡_
baeked- natLve hogs known to have inhablted. northenn England
for mo*e than a eentuny; therof,ore i-t r.s ver]," ríkely. thet the
European wl.Ld boare sus sc¿"of,a, f.s pred.omånantry repreoentod.
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in thi.s breed.ø TÌ:.e earllest improvement was âchíeved. when

the ã"arge YorkshLres were erossed wåth the whåte L€åoester

plgs d.eveloped by Roþert Bakewellu Tho Leicests¡' stralnp

possessång smaLlor head.s and. rnore reflnementp Ls bolJ"eved- to

have orlglnated from a cross between lltrlrite Chinose and York-

shtre-bred pfgs" Plurnb (1920) states Èhat the Yorkshire-

Lelcestor eross was. Í:nproved. by breed.f"ng the largest and besË

yoìrng sows to Small- Yorkehlne boars" Possibtry Ëoou another

Torkshf:re breede the Middle Vtlhftee wâs used- ín ttre crosses fo

brång aboub genenal åmprovoment J-n quaJ.fty and probably to

moet tho demand fon more reflnocl head.e, Th.e most marked

ånprovemenÈ of the Yor-kshlro begen aftor the mtd.d.le of bho

nfneteenth eentury when ped.Lgree broedlrege estebl-i-shed by

Robe::t tsakeweLLe eame Lnto exÈonsLve use by nrany Engllsh

breed.ers, CarefuJ- bneedf.ng and setreotåon has nosul"ted. ln
further år.'ipnovemonÈ of the Yonkshåre*

The natlonal Pig Bneed.erss Assooåatlon was organlzeid

tn 1884; 1t was lneonporated. 5-n 1886 for the purpose of con-

Cueflng a herd. booke as well, es promotåon of Ëhe Yo¿lishlre

and also the Mld.d,le Hrlrftee SnalL illhltep Berkehj.ro and. Tam-

wo¿"th breed.s of swtne ln Groat Brl"taånn

The fl¡rst JmportaÈLons of Yorkshl"ree to Canada

prfor üo 18õCI B'ere fewe and the majeråty of bhose were yeÈ

unåmproved" Tho trtrmprovod. typert d.j-d- not makCI åts appearaå?ce

Ln Caned.e r:ntj-1, about 1886 and. 1n the early herd. þooks was

known as the t¡I:nproved. YorkelrLrert. The fntroduetfon of Èhe
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large ll?rlte to bhe United States ocelrrrecl pr.ior to lB4O, i:ut

the lmproved type was not funpontod unùi]- 1893" rn the united.

states vrhere the Ameriean breed.s have had- a strong foothold.

for yeans tho Yoz'kshire fs not especially popularu but in
canada it he.s made gneat progrosso The yorkshåre is almost

synonlrmou.s wibh bacon produetlon ín Canada, and Canadass

export bacon ürade has largely depended" u-pon the use of the

breedu rn f949 there wero r7og3 yor.kshire podÍ-grees reeo::ded

in the canadía.n lriatÍonal Fecords for swinos or" a-bout BB per

cent of al-l the swÍne noeistered,
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The 0bject of' Thls Study"

rn thr-s genotlc anal¡rsfs of tlro yorkshire b¡eed. of
swårae ln canada the obJect has been twofold.c

(1) To find. what ånfluenee rmportant aneoetors have

exerted. on the breed. as a wholee

(2, To find. tho avorage length of genoratåon.

Methods of Analyses"

The nethods of r-nvestj.gatl0¡r usod. ån thrs stud.y
were d.eveloped by ìffr,åght (L}Z?,L and. fånet applled by
TiiråghË (lgaõ) 1n his Mend.er.ian aiaarysts of, the D.rchoss
shronthorns &s bred- by Thomas Bates" uftllhsn (toaz¡" and.

ca¡rter (1940i revlewed. the pubråshod_ studr.ee mad.e using the
feehnf-que developec by wr:j.ght and Mcphee (lges), rn ad.dr-
tåon to these, ¡pooent stud.Les be.sed on lifrxghtss method.s have
been mad.e of the Teruressee walkj-ng Ho'se Ln the unlted. states
(Fletcher, Lg46'! e the A¡rerr-can Quar.ter Iforse (Flotcheru Lg4õ) s

and the Tho::oughbred.p stand.ardb¡red.p and Anerfean sadd.r.e Honses
ln the Unfted States (SteeLe, Lg44),

1" Impontant Ancestorsø

For the present stud,y a representablvo sample of
J'7J" pedågrees was taken from smong anlmals regåstered Ln
volu¡ne 6o of the canadran NatJ.onal Resond.s foc. swfne" This
sampJ-e eonstr.tuted. one per eent of the total yorkshåne regfs_
t¿atåons in the volume; åt coneisted of 11"4 females and.5?
males" The proportåon of male to fomale regåetratåons was
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d-otev:nåned by recondlng tho nr:mber of male and female ap-

pes.ranees Ln sa:nples of twenty pages eh,osen at rand.om from

the herdbook. The fîboar*sowft natlo was found to bo approx-

f.mately LeZ' The first step in taking the æand.om sample of
pedÌ-graes was to aseertain the number of pages ernbr.acing arl
the Yorkshl-ne reglstrations fn vorl¡me 6o; the eecond. step

wås to d.åvide thts nl¡¡¡ber xnto r.egular intervals so as to
yLerd the requlred. number of pedigreeso [henu the anLma]_s

were choson by taklng Ëhe fåz'st pedågnoe of tho requlrod.

seE--every thlnd eel"ectf"on-a maLe--oÐ regularly spaced. pages

f.n the hordbook,

The averege bårth d.ate of the anLmals i-n the sampJ-e

Tras 19489 wheneas, the þase d.atep oro Èhe average birth d.ate

of Ëhe f,or:nd.atåon anfroals was Lgõ6. rrl thj-s study of the
Yorkshj.re b¡roed of swLne compJ-ete ftve-generatlon pedlgrees
have been uged..

Ten anceetors¡ all of whieh appeared. more than go

tl¡a¡es fn tho sample of pedågrees, were eelecÈed. for conslder_

aÈåon 1n thls sËud.y" rt is ltkelye no d.oubt, that some anL-
mals wLth Ia-rger coLlaterar nelaÈionship than some of those

shown ån lable rr may have been ove¡Looked. by tfre method. of
seLeetång tbem prå"noar"ltry on the size of thelr dlrect relation-
shf"p'

The dl-s'eet relatfonshåp of an ancestoc' to the breed.

r¡s.s foured by dJ.vå.d.1ng the numbor of, ]ånes 1n whåch the par-
nåcular ancestoz, wae found by the total numbe:r of ll.nes of

ll rr'''i "';.t
'tl .¡.',, -
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deseent Ln whieh lt mf-ght possxbS-y- have been found., For

example u Ll a.n ancestor appoared ån 5o flnes out of a possi-
ble looo ll"nos of d.escent, it would- have a di:rect relatLon-
sLrlp to tho b¡reed, of 5 per cont" Thfs reLatLonship flgure
aetually lndLcates the fraetåon of tho genes tn the breed

at the d.ate sampled whLch probably eanre fronr that particuS.ar"

ance sfor"

2, Length of Generatlon

ïn d.etermfnlng the avere.ge rength of goneratl"on the

data r:.sed. w€re the blrth d.ates of the sample anfmals and of
the fou¡rd¿ts.on ar¡læ.al-e ån bhe fifth generatåon whe::e Èhe âþ-
eesúraL lå¡res tormå¡rated.. To obtaån the average lengtbr of
genenafåon the total number of years ínÈervenf.ng between

aneesfors and d.escend.snös wene d.tvtded. by öhe toËaL nümben

of genor.atLons"
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ANÂIYSES

l" Important Aneostors lu the yorkshlre

Broed of Swlne Ln Canad.a*

vlllren two fndåvåduals have one or more conmlon s"n*

eesÈors a ce¡.tafn d.egnee of relaûåonship exlsts between
them" Measu¿"lng Èhis nolatÍonshf.p is simply evaJ.uatirg
ühe probabi-llty that the tv¡o refated lndivi_d.uals wåll have

dupllcate genes þecause of co&mon ance.stry, Because of Men-

detrLan segrogatf.on, half of the genes of each offsprlng aÏãe

Ídentåcal wåth half of the genes of åts parent. Tho rest
of the genes ar€ no more and. no xess apt to be allke thå.n

1f the tv¡o l"nd.åvid.uar.s were ehoson at random fronr a base
populatåon' Hovrover"e where lnbreedl_ng has occurrod. theso
other genos wå}l have a greateæ than avorage probablrtty of
belng aLfko"

Aninafs may be nelated. d.ireotry on corrateralrye
þut 1t ls also posslble fon two antmals to be re].ated. both
dlneetly and eollateralry" ÐLrocË relatfonsh1p extsts when
one anlmal Ls the anceEtor of Ëho otherp âs in the case of
panont and offepnlng, or grand.son and. girand.sfuo. _{nlma1

breeders usually measure diroeü relatJ.onshf.p by what thoy
ealL rtPercontage of broodtt, Figui"e ,2,., shows the *pereep-

tages of blood anr"anged. in the fozu of a ped.igree, The

fraetfons résult from the hal,vlng nature of Mend.elfan segr€*
gaÈåon' Gollatoral relatlonshtp oseurs lf the two anåmals
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concerned ar.e clescend-ed in part
tors, âs in the case of half and

niece, cousins, etc"

from some sf ,rthe same:::ances-

full brothers, uncle and.

Three of the animals listed in Tabtre II" are

fairl;r closely related, and thus they have accumurated con-

siderable amounts of corlateral- relationship" They Ìiave a

coÍlmon ancestor in Ranche Sardis Ç l:ho Ís the sire of both

Ranche Empr.ess 1/0 iì and ilanche Duke t3 T, and the maternaf
grandsire of i'1,¡oodstock Duke 9 T. Ranche Empress 1/o R Ìras

a direci r'elaticnship to the breed of only 2"2) per centu but
her total relationship is L.]2 per cent, a f igure r,i,hich is
nearly doubl-e her direct infl-uence to ilre br.eed. r,his sorv

accurnulated such a high colrateral relationship because her
sire, Ranehe Sardis Ç, a¡rpea_reci freo,uenLly in peciigrees

where she did not appear. sirnilar.ly, llanche Duke 13 T, and

lil'oodstock Dr.rke 9 T have accumulated higher corl_ateral_ r.ela-
tionships bec¿ì.use their ancestor. , Ranci:e Sard.is 9, app eared.

i.n rnany other lines of descent, These two boars ha.ve the

next higliest total r,erationship to ùhe breed of j.aj lter cen¿

and I'il7 pu" cent respective&,y" The case of Ììanche sardÍs g

j-s oarticularly inter.esting beca.use his rela.tionship to Lhe

breed is almost entirery cirect; tris collaþera1 rel-ationship
to ùhe breed is only "001-¡l per cen-r,. T,his f'g.ct mes.ns that
his parents or grancipar"ents appeared in alniost no other lines
except through him,

As far a.s direct individual_ influence on the breed.
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P1ate I" Ranche Duke 15Te *20?1õ0** sårerl by Banche Sarclås9e is a}nost a great great great grandsire ,co
the breed" His totai -reratlonshif to the broedås 6"0tr per eent" Ranche Sardis b was senåorand grandeharnplon at the Royal T'ilin.bez" Fair(Tononto) 1n 19õ2, (Counteáy of Hooker. Bros"eOrmstown, Q¡e. )
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ls coneerned.¡ Ranehe Empress 17O R l.s surpassod. ln thls ro-
gard. only by one ar¡lsalr nanrelyr Elmira Wond.en 62 R, who tras

a d.1recü relaùlonsblp üo the bneed. of 2.67 per eont. It ls
pnobable that Ef¡nÛa Wond.erts 62 R d.eseend.ants have boen used

a llttle more extenslvely 1n the breed.; howeverr he assunes

a posfÈ,lon of sllghtJ.y lessen Ír,oportance than the sow montlon-

sd. above fæ his totaL relaülonshlp to the þroed. is onJ.y õ.o1

pon eento Anothor anlmal, ths only othen sow rlstod. among

the ten aneestonsr whLeh penba¡ls d.oserves a mentlon¡ is plno

Grovo Evergr"oen 28 T. she l,¡as a d.lrect nelatl.onshJ.p to the

breed. of 2.1 per oenÈ whlch makos hor one of the foun anf¡nals

out of ten that havo as hlgh a d.ilrect :relatronshlp to tho

b¡reod. as 2 pen oenür alùhough her totaL nelatlonshlp ls only
2.6 per cont.

ho ten anfurals llstsd. in Tablo II. appeanod. at
tho ends oî 26.72 per eent of th.e a¡,rcestraL l!-nesi ln oühen

word.sr they contnlbuted diroetJ.y 26.72 pen eent of the genes

preseat 1n the b¡¡esd.. Fr¡:cther-noFôr a elose study of the

d.ata Ín Tabre rr. shows that there is nealry very Ilttre
slgnlfleant vanlatlon tn tbe ¡reLatlonshlp of thess s,rroos-

üo¡rs to ühe b¡reed. as a who1e.

The most nomankable faot whleb exoengos from thls
study of relatlonshlps is Èhat tho yo:r.kshi¡re bneed. of swlno

fur canad.a bes not beon d.omlnated by any one pronfurent an!¡nar.
Thls sLtuaËlon 1s exce¡rtionally stnlkf.ng when comrpared. wlth
the Shorthonn b¡reed. of eattl'e 1n B¡rltain whloh was 55 por oonü
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Flate ll. Þnehe Queen
d.au.ghter of
cbiampion at
(Courtes;;r of

1"51-'vV, *2T b?Oå*" She ås a
Eanehe Duke IöTe and was gnand.-
the 0rmstorivn Show"
Hooker Bros " p Crmstownu Que. )
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rotratêd. to Fairouc"lte

England. ån 19?O, or

in fhe United States

ancçstors wh.o at on6

of the bc"eed"

and. 45 per eent Eelated to Champåon of

when compaz"ed. wfth the Polan Chåna swåne

whåch was domånated by throe px"@ånent

tÍme or another wes¡e gwøab grand.sfres

2" The Average Length of Gene¡raËXon"

For the YorkshLre breed. of swíne in Canad.ae the

av€rå¿3e lengtle of, genea"etåon was found ëo bo 2"4 years*

This fågure fs based. u.pon ?,606ao geno:ratlons ÈoialLlng 669g22

yoars ån 5õ?o aneestratr llnes, Thås ff.gure 1s praetiearly
the same as that found by Lush and Anderson (Lgõg) for the

Poland.-Chtna b¿'oed of swine in the Unlterl States,
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DÏSCUS,STOÀI

I " Iirçortant Ancestors"

rndividual- aniillals do not have eqilal orrporfunity to
contribuiie to future i'heritance oÍ' ihe breeci" certain
inciivicuals, because of th.eir iirhcrenL merit ano partly be-
cause of sucir oLhe¡' factors as potent advertising by breedel:se
etc., are used in .orominent herds, i\,ia,l-es in such hercis have

ø'a:ay sons and grandsons wh.icir go to head other registered
herds; ther,efore, the¡r have a greaier thran å,.verage opportuni_
ty io contribute to ilre inheriiance of .iuture gerierations.
Less popularsi::es harre no sons r,vhich see *qervi_ce Ìn i:u-re-
bred herds and ,oer"l. a1-:s f cw daugh'bers a-nd- grandso¡rs; conse-
c;ue:otly, ihe chance thai bhe genes cai:r.ied by ilrerl rrrigh.t be

s,¡read to the breed- is ciecreasec1 correspondingly" iVioreover-u

a fair propoi'tion of sires aï.e put to use in grade herds
r,vhere their inherÍiance is cìifíusdcl into the popu_lation of.

grade anirnals lvhich pi:oduce tire rriarket stock" ?herefore,
onl-v a srrrall nurrlber of'sires have the opportunity to con-
tribute to the future inher.itance of the breed.

Thris l:reans ihai the freciueitcy oÍ cer-r,ain ¿,enes

possesseci b;r this smaller group will_ be increa.sed in t,he

breed ¿rt the expense of tÌre clel_etion of genes possessed by

the sires used ].ess frequently" This efÍ'ect on the gene

frequeney a,lso applies to feüral-es but, because of their f.er,,;er

oí'Í'sp::ing, to a less extent" Lush and_ Anoerson (L93g) surn-

tnarize it by stating that the effectir¡e n-Lìinber of breed,ing

animals concerned, vril,h ilie ¿rr-ter.a,tion oi' Eene frequenc), is
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far snaller than Lhe nwnber of' Lhose which reach b:"eeding
age" Braun (l-950 ) found that the efÍ'ecLive nurnber for. the
Yor"kshire sv¡ine in ca'ad.a w'as about 96 (this is l_ess tha'
one per cent of the census number for the breed ) calcuratecl
on the basis of rairdorn rrrating uithin a popuration crosed to
outside blood" ft is very likely that in this effective
g"foup scme individuals contributed a greater share oí ihe
genes io ihe breed than others" rt is in fact borne or_rt in
this study" Three anirrrals, Ranche -nm;oress 1/0rìu Ranc.lre

sardis !, and ¡lrni ra lïonc-er )2R, lvhich appeared. rnost of.1_en

in iire sarnple, together. cont'ibuied z,r1 per cenL of the
genes to tlie breed" Some ten ancesLo¡s v,;ere founc. at ihe
encls of 26"72 per cen.i of' the ancestrar- Ìines in Lh.e sampr e"

This f igi;re, perhaps u is not as s triking âs thai f ound í. or.

the Poland*China srvine in the United Statesu where ten ances_
tors were found at the end.s of l¡ó per cent of. Lhe ancesiral_
lines in lÇ10. rt indicates that the frequency of ihe genes
of these animals has been increased in the breed to a greaLer
extent than iù vuould have been h,ad ranoom maiing prevail-ed"

Certain factors may account for the extrenie con_

trast betv¡een the census number anct the ef'Í'ective nuïrb€r in the
population oÍ rarn' a-nimals" rt may be tirat econoniic conciitions
potency of adverti-sing, prorn:i_nence gí ven -uo shovu, ring avr,ards u

f{overnrJlenL policies such as advanced re¿ristry, etc" u give
oppprtunity for only one or a f'ew ani¡na-ls to be impor.tant aN

a certain tjme. ?ossibty Nhe desire of' breed-ers to ha,ve
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sorÀs oa' grandsoxSs s QP oühor" elose g.elaùåves of the curzently
fanious anÍrnatrs at the heads of their herds fs an rrnportant
faeto¿'. This praetiee would have the tend.ency to effeeÈ a
rapid- diffuslon of the genes of, those ferv through the þreed.
and a corrosponding d.eereaso of the chancos that any genes
carried by the less popular anfmals wou1d. eontinue to exåst
ån that breed,

The popuratÍon of ühe yorkshåre b¡:eed. of ewine fn
canada had. increased stead-ftye ancì. rn recent years qulte
::apidlyp u¡rti-l in lg4g the toÈar registratLons numbored
L?Ogõ. Thfs fs a fairly J_arge populaùåonu and, it wouLd. so€Þ
fo be almost åmprobable for one anfunar to af,feet the whole
breed' evon as much as was d.one by those anirnals shorsn 1n
Tabfe rr. unr-ess b¡reedes"e effeet a change 1n the prevailång
systems of breeding" Even íf a boar was kept ån sorvåee
for an unusuarry Ìo'g time, and. his sosrs and. grand.sons wese
used widely to hoad. othe¿. pur:ebred. herd.s their offsprång
sroul-d' be only gra*d.sone and. gneat gr"and.sons of the origlnal
anfunaL" lt{oreoverr if they a:re mated. to unreLated anj¡nals
the offspz"fng wJ.i-J- get onJ.y sne-f,ourth and. one-eighÈhe Fos_
pectj"vetry, of thelr. inhe:-åtanee frorn the outstanding anees_
Èor" rf the offsp'ing r.n Èunn ane mated Êo ,¡rz"elatoc i.ndr_
våduare the Ínfr-uence of the JmFortant ancestor. ie agaåre
halved or I'dilutedr," fn genenal, if the d.escendants az¡o
eontånually matod. to unnelated. anr¡¿alsu thene by the fifth
oxr eixth generatfon the di.J.utfng effect of thås outerossång
wil"l" have red*eed the aneøstorçs contrfbutr_cn to åts d.eseon*
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dants to an ånsignlfåeant Levef,

-a study of the rrpereentage of blood.rs ån the ped.å-

greo s FLg. 2u eleartry ind"åcates the d.åi.uting effect of, coïtr-

tinugue outerosslng" rü should. be renernbered that beeauee

of the part prayed by chanee in the sampring proeess of in-
heritancen the percenta_ges Lndicated in the Fig 2, are not
neeessarf1y exact for an aneestor faþther back than a parent,
As CIx1o goes f,urther back in the podigr.ee there ane more and.

r1ore opporbunÍtíes fon chances to have altered. the pef,een-

tage of blood' The fågure for the poreentage of blood is
acÈual}y the eoefffcÍent of rel-atfonstrfp of aneestor to
deseendant pnovidecl, howevere that both ancestor and d.eseen-

cant aro lnb:rod to the sanne,âxÈente oF fi.ot at atrl_s E"nd_ that
tÌ:.ey are not related J-n any other way than as aneeebor and.

d.oseendant.

Ðirect z'elatíonshipe ol3 ttPer:centage of blood¡r,
alone 1s not the soLe r-ndicator of the probabJ.e extent to
whfch the genes of tho breed. as e. vrhole a34e slmårar to those
carrled. by an anceetor* Two animals may be fou¡ad. go tlmes
l-n a sa-n'rpJ.e, but tho ft¡rst one mf.ght have no såeters or
brothers, and p:robably none of his grand.parente or gr.eat
grandparents were found in the sample exeept J-n lj_nes comlng
fh::ough hfun' The othez. anåme"z wåth the saïre nr,imber of ap-
pes.ranees måght have had- -qeveaaL såsters or brothe::s, uncles
and. cousLns vuhåch u¡ere found ån other. lLnee and ro¡hLeh h.ad. an
imponÈa-:rt ånfluence on the br.eed." Therefone, Ln eueh a såt*
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Plate rrr" Ranche Qrreen 51Ap *õ164?6-n Her sire and. derrr,
Ranche Duke¡ &5ye -29O\49-e and Ranehe eueene
*2T 52Q4*e âì3ê a son and. d.aushter of Ranche D"¡.ke
ll5To She was a Reserve Senlo:: Ghampfon york-
shLro sos/e R.lU"Fn þ L94'/ 

"(Coui:besy of FÍooker Bros"e Ormstown, eue")
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uatlon¡ 1t ls evld.ent that Ëho sooond. anLmal would be moro

llke bhe breed. ln the gones 1t possessed. than the finst on€¡

Tbls faet is fal¡rly well d.omonstrnated ln Table II. where üwo

aneestons, Lscombe Prlnco L?8 W a¡nd. Otüawa l/Tond.er 81¡ aro

shown to have an equal lnfluence lnd.lvldually on the bneed.

wlth a direet relatlonshlp to the b¡reed of 1.68 per cont

each¡ þut the formen l¡as a gneator total relatlonshlp üo th.e

broed. beeause of a hlgher eollatenal ¡relatlonshlp. The

total relatlonshfp of each animal to the whole bneed. in-
clud.os both fts own lnfluenoe as an ancestor of the breed.

and, lts collateral relatlonshLp to the breed."

' fhe only system of mating thå.t could counte:raet

the eontlnuous d.llutlag effeot of outcnosslng ls one lnvolv-
lng tho matlng of desoend.ante araong themselvos so tbat :ce-

laflonshlp ls coReentrated. towand.s somo anl¡aal or anlmals

rogard.ed. aÊ rußusually d.oslrablo. Thls ls essenttatly the

prlnciple of tb.e system commonS.y ealled rtllnebreod.lngÍ.

It Ls usually a less lntonse form of inþroed.ingrand lt .Ieads

to ¡å,h,;lncrease Ln the frequenoy of the genes of an Jrnpontant

ar¡Lmal ainong hls deseond.a¡rter e.rrd to a comespond.lng d.ec¡reaso

1n tho fnequency of tb.e genes of the J.ess favoured. lnd.lvldua3-s.

Fi-g. õ. shows a comparlson botween the mlJ.den fom,

of regular lnbreed.lng systeu,s whlch night bo used. nore read.-

t1y ln broed.lng fam, anfmals, and. the most lntense systoms

theoretfcally posslble. Flg. 4 sh,ows what happens to the

relatlonship botween futl bnothens r:nd.en the varlous reguLa:r
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Lous s¡ætems of nating. (.Afüer Ttd.ght {n GenetLcsr
6zL72t- and l¡¡sh fn A¡rin¿I heeè1ng Hl-ansr P. tl6.)
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Gfr{ER,AlION

ELg. h. The relatlonshÍp betneelr f\¡Il br"ot'hers
under ia,r:tous sfutems of mtfrrg. (-After Tlright j-n
(Þneties, 6:1?0r and lush j-n .Anj¡al heedÍ.ng PJ-anst

9. 277. )
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Inbrceding,Fx= ó.47.
Relotionshlp of 'RancheLeqder B|D" to

Inbree ding. Fx'!.5 ft
Relationship of " lltniota Duchess " to

Inbrccdinq, Fx, l('.ú9 %

Rclat¡onshrp of 'lSclrrtonl Pot"

Fig. S . Networll Pe digre"s of

'Prodex Augustus 95 Z

randonDuchess 36u

Erandon 6rove l4l X

lRanche Du\e l3T" . 25 per cent.

Willingdon Hero
232

to "Spruce LodgeC¡d"= zt.¿lJ perccnt. .

Yorshirc an i tnctls sltow,rt<¡ ltnrbrcrding.
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Lassie I0S
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lnbneed.lng systemso

Figuire 5 shows actual samples of linebneed.ing prac-
tlsed by some breed.ens of ùho yorkshlno bneed of swlno in
canadaa The :refatlonshlp botween lvliniota D¡chess and her
anceston¡ Maple Grove rs 1s greaten than ùhat between an
ondinany grand.¡ranont and. lts offspnlng beoause õ1.p5 pen

cent of the genos of Mlnlota D¡ehess eame from Maple Grovo
rso Rancho Ð*ke rõ T may be consldened. to be a gnandpanont
of Ranche Lead.er 81 Il, beoause ho cont¡rLbuted 25 per cent
of the genes present in his doscendanü. The notwonk ped.lgree
of Ranche r.eade¡r BrD also shows thå.t the¡ro ls second.ary lfno-
breed.lng to Rancho r}rke 5õyc Belmont pat õoo1B 1s more
hlghly lnbned (J:6.69%, than the two ani¡aars alroady diseussed..
His rolatlonshlp of pleg?õ per cent to spnuee rod.ge cid. õzN
approaehes neanly the relatlonshlp of an indivldual to lts
grandpar.ent"

ïf most bneed.e¡rs of pureb¡red.s usod. llnebneed.ing as
the chlef system of bneedrngr and" naade outerosses onry now
and then to correct d.efects¡ a gnoat numþer of unnelated
llne-bned fanilles might be bullt up withln the bneed. rt
nust þo understood that such a systen would. be successful
only lf the fountain stook from. whlch these families or
strains were devolopod was average o¡ abovo average menlt
of the þreed. Thls fomratlon of familres wlthrn the broed
would set the stage fon a genenal lmpr.ovement of the breed.
on a fanlly basls¡ famlly versus femlryo Famflres whreh
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ostabllsh the reputatf.on of bofng the bost in the bnoed. urÀ-

d.oubtedly would. havo the gneatest influence on tho breed..

There would. be a porlod. of grad.ing ühe whole breed up to-
ward.s these popular famllies. rnbneed.irlg would. then be used.

to flx the cha¡raoterlstlcs and. fmprove the oharacterlstles
of the bneed.. rìrrthermore¡ these inbred famiLies would.

¡rake the breed more vaLuaþle for commenclal llvostock pnoduc-

ülon through the use of bybrld.lzatLon

ït appoars that most of the impnovement in the
Yorkshlne ls aeeomplished by mass solecüJ.on¡ which ls d.efln-
ltely llmtted Ln effeetfng rapld. Ímpnovement, for Bnaun

(1950) ta nts study on inb¡reod.1ng and. lnter.-nelationshlp
found that 11ttLe Ilne bneed.ing sr¡d. faru.i.Iy forae,tlon ig ac-
tually golng on ln the yorkshlre bneed. tod.ayn FamlLy fon-
matlon wourd of necossf-ty focue on somo {rnporntant fsund.er
o¡r foundors of the famlly. Tyrretho¡r Ranche Drke lõT and.

lltood.stock Ðuke 9Tr o¡t some othor anlmal ls to bocono as

pnomlnent an anoestor in the breed. as Anxlety 4th booame ln
the Ëenefo¡rds or Favou¡r1te and clramplon of England in ùho

shortb,orng ln Britafn depends not onLy on thelr Lnherent
mo.nit but also on whetho¡p e straLn olosely nolated. to thom

1s presenved.¡ Bslatlonshlp of an anoestor to hle d.escen-

d.a-nts w111 be ned.ucod by half eaeh succeed.Íng generatlon
unless breed.fng plans lnolude lrns breed.ireg to hÍm.
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Plate IV"

ry";

MW

Ranche Bess ?lYe -28õ146-' She is a dau.ghtez"
of lbnche Bess 2õ8V, *240666-, and. a gz'and.-
daughter of Ranehe Duke l"5T' Hen sil"e is
Lacorßbe Princ:e 1?BTì¡, *24'7883-. Shte vuas

Junlo:r Champåone Erine L944*
( Courto sy of Hooke:: Bros. B Orrnstown, Que " )
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2, tength of, Gen@ratj.onu

The avere.ge rntervar- from the bårÈh of the parent
to the bårth of the offs¡rrång eaepre$ents Èhe average age of
the parent when tho offsprång r.s born" ïn thei.r, genetre
history of the Forand-chrna swine r-n the unåted statese
Lush and. Anderson (lgrg) have stated. tbÂÈ moet sows and. boaz"s
havo their fi*st littec's bonn vrhen they aire about one yeai3
oldp but enough sows and boans aro kept in use untå1 they
are threo o:: foun ye*rs old. so that the everage age of the
parent when the plgs au"e bonn 1s raisod f¡,om the pkrysåologf-
eaL uiini-mum of about one yeaz to the Èwo a¡acx a ha1f, years
aefurally found. for that b¿'eed." rn most ri.vestock bneedinge
generally speakåiagu the bs'oede¿os polÍcy of keepS"ng out_
standing såres or' d.ams fn servåce over exÈremery 10ng periods
of tlme usualJ-;r résurts ån a longor gene:retron tnterval for
fhe breed" For' example, Fl.tehor (rg+s) fou¡rd. e ge'eraÈi.on
LntenvaL of Bugg years for the Amerlean Quarten Honsee whfLe
steere (L944) fou-nd a rongor" åz¡tervatr (J.p years) for the
Thoroughba'ed and. standandb¿'ed. breed of horsesn The shorter
fntorvaL Ín the Quaater Horse is pnobably due to bhe f,act
thaË outstand.ing starJ-åons vüere not kept fn servree foz" rong
peråods of tlme,

The sÈatue of the breed popuJ-atåon affeets the
lengthr of goneratåon (Carteru 1940)* Tho generaÈåon lnte¡¡_
val has a tendeney to be short when tho bc-eed fs rapåd.*y ex-



f. l'
Õ/ r:

panding in n*mbere, and tends to be somevrhat tronger whon the
populatåon nrxrber approaches an equ_i]ib¡:luin*

The s-verage ånterval between o'o generatton and

fhe next Ís a matÈer of pnactieal i-rnpo:rÈanee irr the breed,ing
of any llvestoek" sevoral- reesons aecount for thi.s signffi-
eanee of the generat,fon intervar-, Tn the ffr.st pJ-ace, åt
wlll" aid. the br.eeder to calculate the time nequfred. to ar*
ÈaLn a eertafn goal Ln hÍs breeding plans" rf, ho wishes to
fix the chanaeberåståes of som6 worthy indlvid.ual by some

sysËom of 1åneb:roeding u t]ne goneratícn intervaL wil.l- onter
lnto his plans of what he ean aecomplish wåthin a eentain
fLnroo Secondl¡r, the generati-orr ån'N;er'a' ås useful in esii-
inatång what hss been aehlevecl in a eertain length of tfme ån
the pasÈ by tho breedÍng systems employed." Another reason
is that, fr'om the econo¡rie poånt of våern, the breed-er can
make use of this inforrus"tfon i', niaking rough estima.tes of the
replacement rate for the breed.årag stocke and. tho average
nurnber of offsp'ing he ean reasonabry expeet fro¡.i anåmals
retained fon breedång pusposesø
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Sü-i!m,1ÁRY

usf.ng eompr-ete fi.r"o generatlon p*dåg*Ões a gen@ti_c

analysÍs of the yo¡kshr-re b¿"eed of ewfno r.n canada has boen
made to deterr¡rtno the lmportant a¡rcestons and the rengöh of,

generafj"on" l[ represenüatåve sampJ-e of ].?1 pedi-gnees ån*
eluding Ltr4 fomales ajid. 5? males w&s ehoeen as at e"and.om as
possible from among yonkshåre iregÍstratåon fn voLr¡me 60 of
the canadåan Natfonal Reeoc"d.s for swLne, Fþom ühfs stud.y
the f,olIowång eonelueåor¡s mres"e madea

l-" No one a'åmar- has domrnated the yo*kehåne bæeed
of swåne i"n canad.a between l-9õ6 and rg48. The relatlonsilf_p
to the b¡eed of the ton most åmpontant ancestors dåd. not
\¡a'rrr groaÈ};r, al thou-gh th*ee a_'Lmals exeoeded_ sJ,ightly õ
p€r eent and one 4 per eont" The relatåonsh.J.p to the þneod.
of tho remaånJ"ng sfx aneestors avenaged about p pen cent"
Those ten aneesto¡s togethen appeared. at the ends of i¿6,v2
per eent of, the aneeetrar r.ånes 1n the samplep o," tkrey may
be saåc to have eontrfbutod. about z6*vz Sien cent of the
genes pi:esenf in the breed.*

2. Tho J-ength of gønerståon wae found te be a"q
year"s" Thfs ff-gure eomp*æes favou¡rably wj-th the fnterva]
sf 2*5 yeae"s found beÈween genenatåoras fot the poLand.*Chrånæ

b¿'eed of swi.ne Ln the ünåted. Statee.
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