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I. I BO:WCTIO 

Moat ot our llTestock laprOY•ent of \odq 1• d.ue to the ae b7 

breeders of the prlAciple• ot U.Teat oclt 'breeding «olYed and practiced 

earl7 in the hiat017 of '11• breede. 1or aroun4 two hm_dred 7eara the 

. riaciple8 d effects of 1abreed.1ng, cross bree41ac, line breedinc ud 

outbreed1D.c haTe bee succeastu:1.11 employed t.o originate and taproYe 

the var10tla pure breecla of liYeatoek.. A preeent 4a7 study' of aa1aal 

breedinc mut necea8&1'1l7 nan vi th a atuq of the aethod.• used 1n the 

de't'elopaa.t of the moat aucceeahl of au.ch herd.a and an a:preae1on. ia 

tera1 of aodera gen.etice, ot llllat \beee method.a aecoapllahed. '-'he u ... 

.. 1nauon ot the aethocta which have gt.Ten the 'Nat reaulta. vill add 

••ch to '11• wid.e-apr•d impNT•ct of 11Teetock. !he ulUaate o'bJeo­

t1ve 1n anillal hua'bandr7 le, &eCOJ'diag to WiAtere, 1945. (19) th-e NOii,. 

omical produc\ioa of aeata, da1r7 procmoe, wool, tu.rs, vorltlllg power, 

and other animal product• useful to au. lhe field of &Ideal huabudJ'J' 

.ls 41.Tlcled into three parts: (1) breeding, (2) feeding and au.a«••'• 
encl ( 3) ll&riceUq and •fft1.clng tor conauapUoza. 

AAS.aal breecling ls e flr•\ atep 1A the producUoa ot liYestock. 

The probl•• ot repJ'Oductlon. and lllproYcat are in re&l.1 t7 the beg1n­

n1ag.; lt 11 the firat st wl\h which the breed.a of either aartcei or 

brffdinc an.illal• he.• to coated..; it 1•• \heretor:. tanclMlataJ. la llY._ 

•toclt production. 'lhe geaeral r1n.ciple ln U.Teatook bl'eeding '11&\ 

"like beget, lU:e• haa l>Hn kaown to acne praeUcaU7 aa far back a, the 

records of cloaeatic ha41 are kAovn. Jut hov earl7 ehephercle and herd ... 

aen • to a real.l saUon of the creat fact• of heredl \7 tor the con-

1cioua aoldiag ot an.laal tona and tuactlon• toward their o,;a need• 1• 

u.known.. 11'he ft.re\ laproY•ent of the ld t,pea of uillale whleh \hq 
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dome1t1ca\ed was •a.de long before the aclen.ce of 'breeding had been die­

coYered or worked out. 

Winter , {19), states \hat the imprOTetnent of live1toclt b7 eontrol-

11.ng th 8J"9n.tage undoubtedly goes back: be7ond the time of Prince 

Mehenwetre of t, vho reigned about 2100 B. C. In 1919 a challbe:r, 

previousl7 OTerlooked., in. the tomb of this prince was d1100Ye:red and 

ened for the first Ume aince it was closed b:, the aptian ~O 

years before. !his challber contained aodels of gJptia.n life, more 

nearl7 er:tect '1lan an7 th t had to that time been discovered. It 

was the t1an.s• custo to bury w1 th the deceased his tool and 1f88J>-

ons;· and if he w.-s vealth7 the7 lncluded 11an7 additional articles,, 1~ 

eluding min.1ature odels of the man.7 and varied o eeae1on.e of the 

deceased. In thi• articul&r chamber were found &Odele of cattle, barn•, 

a brewer,', a baker7, an abe.Uotr. and many other illu.1trat1ons of their 

daily Ute. 

'rhe largest of these model• shoved the prince counting his cattle 

a• they paned by. !he census. which wa• found, disclosed \ha t he owned 

835 long.horned cattle. 220 polled cattle, 750 donke711, 974 aheep. and 

2,234 goats. Apparentl7 the aptians look ecae note or the arts of 

animal bnediAg, aa one ot the model• illuatra.ted. the cll!ference in t1,pe 

between the wi.ld animals ud the 11lprOTed onal!. Aa aenUo.n.ed abne, 

polled cattle 9lao existed at t his early time. and it 1• also quite 

certain that there vere different l>eet breeds. each ot whlch had Ue 

artisans. 

It 11 Tery 11kel7 that .none of these early people was as ef't1c1ent 

i.11 either the art or the practical. Wlderstand.ing of animal breeding at 

they have often been described. roa the writings of the Boman, 
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Columella. and \he Greek. Ariatotle, we find aany eTidecea that the1 

knew little of the pr,incipl•• o! animal breeding. T.he1 thoudlt 'brood.­

mares were cca.ceiTed b7 the wi11d Ulll.eu brought to the etallione in tbe 

breeding eeasoa onl.7, ihat if r&in falls &fter the act of intercourse it 

ma.at be repeated, and that l11111b1 a re white or black according ae th• 

vein• beneath the tongues of the ra1u are wh1 te or black. 

f rom a.bout 1800 :B. C. we get from the 131 ble the atoey ot Laban and 

Jacob as recorded in the 30th chapter of Genesis. Laban hired Jacob to 

manage hi I fioclcs and herds a.nd as hi I hire agreed to &1 Te hini all the 

spotted, •triped, black. or ring-atraked born in the noclc. To in.crease 

hi I wage, Jacob mated the females of the ecie s to males that ahoved 

theee colors. Thia indicate, eo e knowledge of herUabil1t7 but we alto 

read that Jacob took rods of green poplar, hazel and eheetnut and pilled 

white strakes in them and then set these rods before the fiock• 1A the 

watering trough a vhen the flocks came to drink. that the7 should concei Te 

when the:, came to drink. The report 1a that the cattle •o conce1Ted 

caae forth the desired colors. So we Ne tha t. the Hebrev1 were 11.u.ch like 

some ot our present day enlightened fanier-breecler• who uae late acie11t1!­

ic pr1Ac1 les but also :plant in the roper phase of the moon to be ea:te. 

During the eeTeral thousand ,ear• that. ani11lal were haAdled b7 the 

ancient.a, improTeme:nts 111 the an1aala' tnrperuent and fora were made 

gra.dua.117. It. 1• Tery clear, ho eYer. that the amount. of illlJ)roTement 

made within a117 g\Ten 'Period~• rather mall. !he ftrst rather definite 

s tep taken toward t h• btoroTeaient of anillale was 1111t1&ted b7 the :BriUsh. 

royalty. Henry VIII had laws enacted re rding horse breedi~, iborted 

horses and maint ined a royal atu.d. Jues I established the race couree 

a.rid g ve special attention to horse breeding. Charle• I ud Qiarl•• 11 
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gave 1 t e't'en aore at t.anUon. ~i 

aent of the Thorouchbred horse. 

led to the e tsblishment. and deYelOp­

Dur1ng t his ea.me period. the earls and 

duata 01 &gland were making aome improvements 1A their cattle and ehaep, 

mostly through croHinc and selection. 

The denlopment of modern breeding, however, dates :from 176 it.. D. 

when Robert Bakewell &saumed t he management of the •state 011 lillhidl both 

his f a ther and grandfather had r e i d d at Dishley Grange, in Leicester­

ahb·e, :ingland.. tie 'becam known a.s the 11 ather of Livestock u.sban<Iry" 

thro\18h hie acnieveaenta ae a 'breeder and 1m.prover of Shire horses, 

Lon&bom cat.tle, and Leicester llheep. He gave more caref\ll an.d eriou 

atudy- to liTeatock bree ng and improv ent than nyo e who had p receded 

him and establithed certain nrinc.iples and me thods of breeding which be­

caae opular in gland and paved the way for the deTel0paeat of moat 

of our modern breeds of live1tock.. Accordin& to Vaughan, 1931. (16). 

Bakewell t • aucce111 seems to revolve aboat the practice of mating eloee 

relatives. inbred extensiYel7 and demonstrated that inbreeding ao­

coapanied 07 caretul selection is a great power tor good in l1Teatock 

hrproveJAent. 

n ws not until the latter part of the ninet.eenth eentU1'7 - 1s65, 

whea Gregor ·endel. an A.Uatrian aoJlk, e~er imented wi th pea.• ud dis­

coTered sane definite principles ·Of heredit7. that a ecientitlc basis 

for ani mal. breeding was known. The endelian principle& were ignored. 

however,. until Correna of Germaxq:. Vriea ot Holland, d !tchersak: of 

uetria. working 11:ldependently, re-discovered the Mend lh.n pr1n.c1 lee 

and. eetabliahed them among scien.Usts .. e endelian princi les may 

generall~ be accepted as the regular mod& of inheri tanee of all cb.ara~ 

teristica in all organius. 
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Vi th accurate knowletf89 o! heNdl t7 au-ch new interest, in the field 

of breecU.ug vaa inspired.. .l:a:tena1Te reaearab in the fields of hia\oloa, 

cytology. pqaioloa aad other related ec1en.C4ta haTe added much infoi,u... 

Uon to that supplied 'b7 Mendel. Bather extena1Te experillental breed,. 

lng, carried on prh&ril7 with aller fom• of life because of \he Uae 

and expenff element• i »Tolved. hae added aterial.17 to \he practical ap­

p l1caUoa of · endelian ·principle a. 

The ap 11cat1on of atat1atical methods to the Mendelian theor"7 of 

cloNb-reediag and croubreed1ag has gi•en a defin.ite aea.euring stick for 

interpreting and eTalua\S.ng the methods used in. the de'HlOpaent of the 

modern breeds and herds of UTeatock. Since t here are a l rge n111ber ot 

herd• of U.Teetock of outatandin.g merit whieh can be studied ataUeti­

call7 instead of experimentall;r, and the ume kind o.f 1afOl'llAtion can be 

obt&ined, 1 t aeeaa loglcal th t more ot this t7Pe of work thould be done. 

en atwl1ea of thi • kind are ade and the proper conclusions ob­

tained, the preHnt de: breed.era can haTe a much aore reliable baai a :up­

on wich to base their breeding pracUcae. It will then no longer be ao 

aucb ot u experimental method ot breeding as has beq the cae 111 so 

many ot the herds of the pa.at. uch of the tascin.aUon 1a U.Teetoek 

ltreeclin.g~ hoveTer, ia due to the t act that each breeder• 91\"D&Uon 1• 

elidi,t.17 different and a cl1fferent cov• ot procedure la a4Y1eable in. 

each man • • caee. 

In tills etu.d7, '\he Hereford cattle herd of the Oklahoaa A. & • 

College ot Stillwater. OJclaboaa waa aelected. This 1a not one of the 

nation ' s oa\atanding Hereford herds but it 1• one with 'Mhlcb hundNda 

of our CQID1ng 11Tettock un of \he •tate are trained each 7&ar. It la 

iaportant \bat these com1Dg agricultural leaders NCOlle familiar wttb 
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\he genotJ'l)• a• well ae the phenotn,• of the aa1aale w1 \h vhieh the7 

are work1ac. 

!he main obJect• of '111• •tuq wen: firat, ,o find. what l>reed-

1ng methoda w:re UN4 la the eatabll meat of the herd; HCOn4, to 

determine whether the herd has eYOl't'ed as the reaul. t of a continuoua 

line of bre.edlnc or ha.a l,een 1afiueaced b7 cv.rrenU7 pe>plll.ar tamlli••: 

third., to find what par\ line breeding and 1a'breed1ng ha.a plqed in 1\8 

deT•lopaellt; fourth, to ••• whether the herd vat deTeloped at & hllllo­

ceneoq URU of related tmiaal.• or whether it la qlU into def1a1te 

f•ll1•• or groups; fifth., to fiad. "111ab. animal• lll9N moat widely llNd 

1n foUD.41ag lb.a hel'cl;. dxth, to •• which dree ha.Te coatriltute4 moat \o 

the herd. up to and 1ncl1lel1nc the calf crop of 19i.5. 



A. heeda and Jlerd• !hat Have :Baen .Anal.7s&d. 

fhe aet.hoda u••d in this a\wi.7 •re d•••loped bJ lfr1&ht and Mc?be• 

(23) and Wright (20). fable I pve1 a tU1G1ar, o:t the HYeral breed• of 

l1vaatock that haT• been anal7sed bJ •1m1lar Jaethod.s accoNing ,o a com.-

p1laUoa aade b7 Click (3) with additiona b7 the writer.. 

!ABL.i l 

1n1UD1 a- YOOID ur v.uiou B .,,. :OS A? D HllDS ~2la,1~1,l ~,,lI21 ~lQ2 !M: ~132• 
lnbreed.1n.s . Coett1c1eat 

·Total I11cr•a.• per 
Breed Stu.died Intenal Stwliecl Increa .. GeneraUoa 

Percot 
Shortho:tl1 Cattle 1790 lo 1810 16.6 3-57 

111 181.0 to 1825 g:3 .94 
Great ltrUa1A 1825 to 1920 .l .27 

1790 to 1920 26.0 .s, 
British Du.r., Sb.orlhora 1790 to 1925 27.5 .89 
Ol7u9dale Boree• 1165 to 1925 6.2 .90 
in Scotland 
Baa'bouillet Sb.eep 1a the 1890 \o 1926 6.o • 70 
United Stat•• 
Hol•tein..1r1ea1aA Cattle 1811 to 1928 4. 7 .47 
1a the U.nlted ta tee 
ATNh1re Cattle 111 1877 to 1927 4 .. J .39 
Scotland 
Jrow Svi•• Catlle ia 18'4 to 1929 3.s .47 
the Ua1ted stat•• 
Jer .. 7 Cattle la X'nclan.4 1876 to 1916 J.9 .44 
Poland Ch1aa Kop la the 1900 \o 1929 s.s -~ 
thite4 Staie, 
Hereford Ca\tle 1870 ,o 1880 1.7 .92 

1880 to 1890 .5 .27 
la \he 1890 to 1900 41'op .1 - • J8 

1900 to 1910 2.2 1.19 
United , .. , ... 1910 to 1920 drop .3 - .16 

1920 to 19J) 3.5 1.89 
1860 \o 19Y, 8.1 .61 

Beretord Cattle 111 1904 to 1914 4.6 2.44 
Cmd.gell A SillpSoA JJercl 

1900 \o 1936 Hereford. Cattle 1n the 1. 3 1.15 
Haslett Rerd. 
J.berd.eea-AD.gu Cat\l• 1920 to 1942 6.68 l. 62 
1n the l'ullertoa Herd 

• The average leaagth ot ea.eh generation u•ed here ia 5. 4 7ears. 
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lJ. ~ . llu.cheH lull:, of Silorthoma •• . ed b7 !h.011aa l3atea. 

ll'he ftra\ Md. aott ooaplete ual7ala of a herd of llnatoek was 

•ade b7 Wright, 1923. (22) on the Dw,heaa fe11il7 of Shorthon• a• l>Nd 

b7 !hoaat Bate a. Thu 1 t should. be ot Talue to renew \he hi•tor7 o~ 

the le.tee herd and the reault• obtained b7 Wri.pt in h1a geneUc ual7aia 

of U. he foundation for the herd wa.a laid by ChaTles Oolllaga of 

lCettoll farm. who had ma@ a lQllg atuq or llabwell' • •ethoda a\ Dl*lq 

and in 1784 bo~i. uong other cattle. a aaaai••• shor"9legged, wlu­

backed cow D.allecl. Du.ch•••• who became the propni\re .. of the famil7 w 

an to atud7. Meaallfhil• 'be.rt Collin.gs purchaHd the bull Hubbaclc,. the 

!beet Shorthorn bull of h1a tllle. Ou ot hia cr,m:daona was the noted 

'bull.. J'olJ•'be, vi '11 vh• the Collin«• were •o tapresaed that thq s\an­

:ed an 1atenae 1nbreecl1ng program to hia. A. daapter. Phoenix. waa bred 

to a ao11. Boltagbrob. and produced in. 1793 the great bull, 1aYourite. 

J&Your1\e va• 19.2 percent irl'bred.. not olll.7 through J'olJ•• but through 

hia granddaaa, Olle of which vaa the d.all of the other. Mr. Colllag• waa 

ao aa.Uef1eci with loourit.e that h• began 'breeding h1a to hie dan@tlter 

and grandclauitl'•r•, 1n aoae caae• tor e.en tiTe or 81.x cenerationa. 

At the d18!)8rslon of tile Charles Ooll1ags herd in 1310 (one y-ear 

after \he dea\h ot J'avour1 te ). on.e of the b14ura wa.1 a 10\'IA« breeder, 

Thoma, Bate•, who had mad9 a careful atud7 ot cattle pedigreea. lie p'llll­

cha .. d a rather •ahab'b711 cow called ! nae nicheea, largel7 tt appeara, 

on the atren.c'h ot her padicne. her top sire• belag COiiet, 1avour1'e, 

Da.117 ltull (a 10Jl of la•our1'8), J'aTourtk a.pin, and. Hubba.ck. She vaa 

a deacendallt 1a ihe etraigb.t fem.ale l1ae of the cow, Du.Clheaa, ••nUoned 

ttrat 111 th1a an1cle. Jtollowlag the cuataa of Aa111ng f•111•• b7 ~ 

f•al• llne, Bat•• d.eTel~•d a Dlach••• fmdly troa this cow, ,.b.lch he 
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ren ad Du.ch••• 1. Up to the tbae, of hi.a death 1n 1849 he had bred 

six\7-three cows 1a the f•117 which he AaMd DueheH 2 \o DucheH 6i... 

two o\her f•llal.•• ue recorded. ae having 41ec1. or\7-ti•• aalee aN re­

corded. a• dropped b7 niche•• cows. t•nt7-niae of which were naa•d. The 

t81lll7 was not a prolific one. !hey won., howeTer. an ex raordiaa17 rep­

utation 111 'both :lllglancl and Jaerica. 

At\er Ba-tee 4ealh. a Une of Du.cheaaea vaa m&1nt&1.aed. vi lhou.t out-

C!'OHiag. !he7 keaae the arie\oorat.a of \he cattle world. eTH' a 

prolific f•1l7, it becue iacreaeingl..7 difficul. t. to aaint.ain ae a pun 

nr&1a. ie lack of tertillt.7 eoha•ced their •al• du to t.helr scarci-

t.7. The elimax caae 1D. a l&le of ev York 111• 1D l87J. The tipure• 

11.D.ee of Duch•••• had run. out ia &a.gland ud all in Aaerica were ovud 

l:»7 one man. !bis brou&llt intemaUon&l COllpe'1'10ll for \he purtl Duchese. 

One cow aol4 for $~, 6oo. 1'he aTerage of the •l•••n cows wae $21. 705. 

that for \hrff bulls wae 7.866. 

In right.a study all pedisree• haTe been traced to the beginniq of 

the Coa\e• herd boo1te. It 1a shown that at the at~ t he Du.ch••• famil7 

eaae fl"OII Colllnge brecl a\ock alread7 aboat .1'0 percu.\ inbred. During 

the eight generations which Bates brecl ih• (about tort7 yeara) he aaiA­

tained 11UbstanUall.7 the aaae lnel of 1D.breed1ng b7 cona\ant17 tniro... 

dacinc Jut the ript aaonat of treth bloocl to keep \be percentage tr<11 

rlaia« above 40 percent. He used. 'bull a. wh•~r of hi• ova or other 

breeaiq,. vh1dl a•eraged abou.t ~ percent inbreeding. !he &elleral. opia,. 

ion 1• that Be.t•• began his career vi th ••17' in.tense inbreeding and on 

encollll\eriac dAterioraUon waa obliged ,o aske outcro•••· lllll"w1n natea, 

•ror \ 1rteell years he bred aoat oloael7 i&-and.-in; but durilig 111• nan 

aeTenteen 79ara, al thoup he had the moat en.l ted notion of hi• owa atock, 
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he thri" infuae4 fnih blood iato hi• herd; it la laid he 41d th1• not 

t-o 1aproYe the form of the anillal•, 'but on accouat of their le• ened 

fert1llt1. 1 

At the et t .Be.tea herd w: a 76 percen.t related to JlaTourlte, but 

th11 had readied 57 percent at the end of .eight paeraUona. !be•• 

:tigurea can be comps.red to a eoeft1cient ot 50 perc.nt be,tveu ·rudoa 

bred brothers and a1stera. or paNl1t an.d of:fapring. !his lb.owe, that 

thro1lgh ail,bt ceneratlona, he maintained in hia herd a clo••r r•••blance 

to fe:,ourite thu exists between parent and off nnc 1A ftlldQII bred 

st.oek. ate• maintained. from the beginning to the ead of hi 'breec11.llg 

career a certain averace agree of rela.Uonahip between the fU'd.mal• he 

mated (about 6o percent). dagree d1 t1nct17 higher than tha t betveea 

an ordinary brother and e1 ster. 

It 1• nggested tha.t these le'Hla of inbreeding and relaUonehip 

}ie cled the prc:,per ala.nee between the •xtreme plaeUcit7 of the or1,;1nal 

heteroceaeoua Shorthorn atoclt and the mon c011plete f1:u.iloll of charao­

tere which would hs:f'e resulted fl'Cll 8117 cl,oaer in.lt:reedia.g. to en.able 

hte,, with his geat skill as a jtldge of cattle to ma1nta1a a high de­

gree of Tigar and to mold a ne-w t ype aeoordin.c to hi• 1deale 011 the 

baei• of the type represented 07 Charle• Colllng1 bull, J&Tour1te. It 

1, 1ntere•Ung to note that his bl"Hding practice• throughout. . re Ter7 

uo.itona. Re did not concent te the loocl of one bull tor a few gene 

tion• and then turn wholly '° a different line. let ther did h in.breed 

t the cloN at po• 1bl• rate for a few generaUons and \hen mabt rtole, 

outcrossea. Of cour .. he did not f a ce the curse ot •odem bree<wra in 

having tile t.empti,.t.ion to ~ eTeey few 19ara to a ourrentl7 p0p1llar 

n.ev blood 11.n.e a• hie Duc:beaa famil7 vaa \he outat dine popa:tar blood 
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for the entire period. 

AB 11 

nmmar7 b7 pn.erationa ( f •al• line) of the coe!f1 clent• of ti.-
bcreeding and nlaUonehip tor the 64 Dllcbe•"•• iaclud.ing lla.che•• 1, 'bN4 
b7 Charltu Coll1ag• and purchaeed. by Bate• and the eil,bt geaeraUone bNd. 
b:7 Batee. 

• • t l91tree!Yiy : •iat1oalhi2 
Genel"&Uoa : Io.: In.di-

trca t of IT1clual . tre Ju : Si.re and fo JaYO\lrl te 
JM.c:beae I :Cowei : D!ul Ind1rtdDal Sire Dia 

O (Dachea• 1) 1 40.8 47.1 Jl. 5 58. 7 76. 3 80.5 72. 7 
l (Batea) 4 43.5 a6 4o.8 54.o 68.6 62.5 76.3 
2 * 10 47 .. 1 4J. 4 37.1 67.0 69.2 72.1 69.4 
3 • 14 42.4 38.0 43.9 60.2 67.9 67.S 68.7 

' '4 • 1 38. 3 38. 6 43. 7 54. 7 66.8 64.9 67., 
5 • 9 ,6. 7 41. 9 42.5 51.s 67. 3 64. 7 67 • 
6 lt 10 3.4 35. 5 JJ.9 64.4 62.o 61. 7 66.2 
7 • 7 36. 4 33.2 ~4.9 54. 3 56. 7 56. 7 57.9 
g • 2 42,8 .Eal. ~ 62,6 5L..! 22t..! ~ -

Total 6lf. lie.' 37~ 5 39.6 59.2 65. 6 65.1 67.2 



o. A l!,enetic itud.1 of the llrltish Shorthom :Breed .. 

'lhe :preceding pa,er pre~ented the results of a de:tailed. study of 

the breeding of a particular noted strain of Shor-thorn cattle., :Bates 

:OU.che-s, fM.ily, in terms interpretable on e. Y<endelia.n basis. It shcm.1.d 

be t\aid. hoi-.reve·r. th!l!l,t vh1le this family has 'been et g:rett..t importance 

in t.\.e development of the breed, it should not be considered as t,:ptcsl. 

In 01-der t-o ge't a -proper perspective it is n•cesse.ry to les.m the situa­

tion in the breed ~s & whole~ 

'this brief of tb.e study 1'ne»de hy MePhee and Wright •. 1925, (12}. 

gives in broad. outline tb.e history of the Jri tish Shorthorns with 

reGpeet tt> the use o! inbreeding,. \he influence of particular sires. 

and the degree of homogeneity of the breed. '!lh:ls Shorthorn study is 

made more ~eeurate bece.use the fi:rst herd book published in 1322 con­

tains many pedigrees extending back through the forty year-a that the 

Collings bad been ca.r17i.ng on. th•ir breeding program before thlil her&,.. 

book was publi s..hed. All but a.bout three percent of lines of ane&str., 

of moosr.n uifn.9.J.s"' chosen at random. ~ be traced back: throogb this 

pre.,.herd boo.le period. 

!&e met'!:u>ds ot analysis yere 8$1!ent:lally those deserlbad in the 

Dueth.ees stu,a..7,. !1he p:raeU.c~l differe:tlce in the two ctudie$ is elemen-­

tal. !fhe :OU.ehEuui stud.1 was a, complete tracing of the pedigree of' each 

111.cdividual to the foundation. animals and thus eliminated tbe vs.gariee 

ot rn,ndom Semf)lin.g. !he. Br!t1~h Shorthorn etud.,v i~ an analysts of the 

breed rather than the individa3'tle in it. b to the very large n:mber 

of anim~ls involired tt wf!s impossible to <:ons1<ier all the enimale of 

the breed and the a.nal1sis was confined to a strlctl7 random sample. 

Samplings were made for the yee.rs of 1810, 1825,. 1850, 1875, 1900 and 
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i920 with fitt1 cows and fift1 bulls being used in each sampling with the 

exception .of the first. !he 1810 ssmple included 89Ven.t,-:f'1ve bulls and 

e1~t.y-five, cows and included all the r•gtstered bulls and cows o.f the 

re..~rs 1809. 1810 and 1811 since the number born in 1310 we.s too asll 

for the purpose of' the study. 

iiistorieallT• the best p:roduets of the e.arlter, :tcnmative breeders 

of cattle ~icb. le..ter formed the Shorthorn breed. seem, to have been 

bro\14bt t.ogether 1n the herde of Charles and Rebert C<>l11ng about l 710. 

Probably the greatest individual produ.c.t ot their breeding was the famous 

bull favourite 252 dropped in 179 3. 1U s ancestey \fas given in section 

.:a.. (!fhe lb.chess Fsnil:,). fhe Collings bred him tc> his wa.ughtere genera.­

tion after generation with notable success. Such fend.lies as the 

Iuches-se:s were fotlllded lexgel7 on his 'blood.. 1lhrougb the efforts of 

i1lomas :Bates (1775-1slt.9), the »ooths, an.d ma.n.7 others, his blood became 

diffused to such ea extent that he may almost be sa.1d to have sired the 

entire breed. 

\ll'hm.t ma::, be designated as ~ second !le:riod of breed improvement h~s 

been the development of the so-called Scotch t1Pe of Shorthorns, based 

in general on the· herd or Amos Cruickshank ( 1308-1895) at Sittyt.on, Aber­

deen, Scotland, and especially on hie noted bull, Champion of EDgland 

17526 •. dropped 1n 1359. !he herd had its origin 1n animals seleetuid 

without regard to blood lines but ,dth pa.rt1c.ular attention to vigor. 

early mat\11"1 tr. compactness. short legs and a.bili ty to la.T on nesh 

r~idly. !his contrasted. with the earlier breeders, such l\l ];a.tee, in 

which milk prodw:tion ii,,as gi.ffn considerable attention.. :fhe Scotch t:"J?e 

pr1:uioroinates the Shorthorn breed today. 

'!he widespread use of these two bulls and their inbred: descend.ants 
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tt~counts rather directly for the various cb.1:mges in tha coefficient of 

.in.breeding of the breed. 1n the various periods aa.trrpled. Pdol' to 1810 

herds with :an intense eoneentration of the blood i,f Favourit~ were bu.1lt 

up b;r the Collings. Others followed this sooie policy to a. lesser ex'hent 

so that they r.ai sed the whole breed to such a point that there came to 

be 1Jl., general resemblance to Favourite equ.al to that bet1,,iee~ parents and 

of'f$\'.lri~ in the foundation. stock, and a eorrelittion bettreen randorn in­

dividual$ as great as between half brothe:ri'l i.n. that stoclc. Thi~ brought 

b7 1825 an elimination of 15 to 20 percent 0£ the heteirotye;osis origi­

nally pre~ent. iy lS50 the breed was a. f~drly homogens<>us unit" with 

the blood of Favourite unifo:rml¥ diffused. Du-ring this 25 year :!)eriod 

there was even a slight drO'p in the inbreed1:n~ coefficient. 

There then followed another period of inbre~ding in parti eular 

lines, as the iiates r-"1id. »()Otl'l stock. Mea.mih.ile th:e blood of Cha,n,pioa of 

ingland. equal to the avera.~ of the breed ill heredity and relationship 

to Favourite, but otherwise somewha;i; apart from the breed as a wolf}, was 

being eoncentr~ted by Crui.ckshlll.nk. His blood difft:tsion, thro~ the breed 

between. 1375 and 1900, having slightly the effeet o .. f a. cro~a, brought 

do1$n the inbreeding. The homegen.ei t7 of the br~ed at:: meicis:nred, b7 the re­

l.g,tionsh1p of raruiom anime.ls ramatned practieally st.~tione,ry as Chrum,ion 

of inglt;J1.d blood, inere®1sing in lltlJlount* grad\l;U.ly dis:pl//a.eed :a~tes and 

:Booth blood. 11he incre~ss in. relationthip to Cham9icm. of l~n.gland. has 

gone on to the p:resent, ootil in 1920, thn coef:ficlent of 46 percent is 

20 percent gre~,ter than the -Original :rela,tionahi-p t.t:i thi$ bull and a.p.,. 

pro~ch.es the prese.nt ralationship to lfavourit.e ,)f 55 percent. 'lhe rela,.. 

tion-sl.111;> of random animals to each other, ho\!l'ever, ap1~roaehes 4o :percent. 
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llt mo.re than oae-fourth of the beteros7gosis of the foundation stock. 

lJ:he in.dicatiQA$ are that the breed ie praet1wl7 in equilibrium 

in all ot these respect·s, an e<1uilibrtm. ~1eh can onl7 be disturbed b7 

the formation and. diffusion of the influence of a new, cloeel7-b:red faa:i-

ily based on the excellence of a new li'a.Yourite or a new Ohs.lll1)ion of 

z.m.gland.. ~e ine:re~sed size of the breed makes tne difficulty o.f exert-

fa.ole Ill gives some interesting figures on the coe1'fic1ente of 

inbreeding and relationship of the Shorthorn. breeci duriAg the six indi­

e~ted sampling periods. 

lS.10 
ui25 
1g50 
1s75 
1900 
1920 

Observed 
Coeffi ci en t 
,o:f' lno:reeding 

: Coefficients of :Relatio1uihin 
: )sreed to ireed to :ireed' 
: Fe:v:,ourite ChMp1on of ~Md Inter Se 

44. 3 
.51.3 
50 .. 1 
57.6 
52.1 
55.2 

26.3 
29~9 
26.1 
32.9 
39.2 
45.5 
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r~abr.;1t 1946. (10) n1ade a stud1" of the herd of Abe:rdeen-AngulS cattle 

tJ red by s. C. :i!'ull e:rt on of 14:iallli ,, Oklahoma. 11:h i r;: is the out st anding 

StC1teis.. Its stndY' 18 i:nclud~d in ,:>rda:r th2:t we ge'i;. 11t idea oi' some of 

the results obto.illl.ed 21.ui methods use& in. all three of ·the lea.ding beef 

breed.s. This herd. was estf'l,blbhed 2:b-Out 1920 and the 'base Mt-e ueed in 

the $tU.dy 1e, 1380. 1'h.e study cov{;lr~ a period. of 22 years ·antil 1942 .. 

:i:'he herd has been bui.l't uroun& the noted Angu~ bull. ].llarl t{e.rsltall. 

0011 the blood of his d.esee:ud,,,ultg. l:,'1~.rshe.11 wa® born iu. 1913 

wa.G in ;:.ictiva service until some time in 1926. the year o:f his de&,th. 

Hr. Fullerton h~s operated. thrO'ilt#l the 22 ye&rs of the study .wd ~ 

to the present time on a comp:rehet1si'\!'&• long-time breeding p18.Jl based on 

two :points: firr1t~ to devele::, ,c1nd ir.aintain the high.est i)OHi'ble relation­

ch.ip of the herd to ~a:rl Marshall ~.nd ~onsequ.ently a fair'17 high Inter S~ 

1·ele,tionship 1n the herd; second~ to aV'oid close inbreeding as much. as 

possible :i;,.nd thus maintl::',in the rela.tie>n:mips indicated in item l. 

fJ:htiJ; he has been eminently $U<::cassful. in this :plan is ,attest.ad by 

the fact th2.t the 1942 statistics shows the f,ollowing: :f'ir~t, ~ rela­

tionship coefficient to Earl 1:Ha:rsh.all of 2li<-. 65 percent .md a, relation ... 

ship coeffieient o:£ 11. 37 percent to the bull • .21~ek ]>$er of St. Albans; 

second. an inbreeding coefficient of G. 6g percent ± l. 03 percent es oom­

'.9~,:red with ~ expected inbl'iiH'Hling coe:f'f:tcien.t of 7. 57 peresnt; and third, 

an Inter Se. relationship coe!f'ieieut of 14. og i,ercent. 

In a.ihU.ti,on to being success.flll in holdiu.g to his ad~ted breeding 

!)lan. l!'u::tlerton M$l proven it practical by the ft2..et that !1i.s herd ie one 

of the leaM.ng show hardti of the n&ttion. in the various state, reglon.gl, 

an.1 national exuib1 tions. 



la. A Brief Oenetic lUstor7 of the ff.ereford Breed of Cattle in the 

Un.i ted States. 

Inasmuch. as thi$ study concern& an individual herd. of Hereford 

cattle it is well to give here a brief review of .the genetic h1stor7 of 

liereford cattle in the United St&tes. Such a history was compiled in a 

s.tudy by W'1llhtm1 J.937. (17) 3nd is used in preference to an ordinary 

breed history 'beca,use it is showin~ the breed in a genetic analysis. It 

also co.nta1ns some regular historic background. so that we may become 

reasonabl7 familiar td.th this phase of the breeds' develop,nen.t. 

!fhe Hereford breed originated in a.n.d around Herefordshire, inglan4. 

from stock a pa.rt of which .mq ha.ve come from Holla.nd. Uereto:rdshire 

w~s given credit for he.ving better than. s.verege cattle as early as 1627. 

The early breeders seemed to· consider their systems of breeding as part 

of their trade secrets Md very few reeords ha.ve been preserved. 'The 

:i'omkins family, one of the earliest improYers of the breed, end their 

suecessor1 Price. used inbre.edin.g in t.beir herds. iomkina and Price to­

gether bred a closed herd for 70 yea.rs with no ill effe.ct,. Prewer. an­

other early improver, kept five families or strains ill his herd so that 

he could produce bulls for his own use and still not inbreed too much. 

f;.pparently when ea.rly breeders ,.'18re unable to secure good bUlls uzirela.ted 

to their cows. they used inbreeding. It is likel:, that the earl:, Here­

ford. breeder$ used the contemporarily famous l3akewell system of breeding, 

but records are too fraginente.ry to measure lh.e amount of in.breeding that 

actuall:y took place then. 

!he first importation of Herefords to the United Ste.tes was in 11517 

ood. the first herd established about 1840 near Albany, l'!Sw York. Some 

200 ~.nima.ls were imported up to 1880 with ,about 3. 500 imported from 1880 
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to 1!66. No importations from 1836 to 1$93 and 1,109 animal$,\ imported 

frcra then until 1918. 1l'b.e :Sri ti.sh herdbook was established in lS46 and 

the American lleroford. )ieco:rd in 1s79. By Jentm.ry 1. 1935 the grand total 

of ilmimals recorded in the B:eref'ord. Record was 2, 32a,g95. 

1:lihe reogt important early herd in the tni ted Stgtes so far as. ef'f eet 

on the breed is eoneerned ,-;as th~t of rJudgell and Sim1()S0n artd we omit 

thet JH?,:rt of Willham' s :reviet1 es it is covered in the next d.isoussion in 

the ;~re1'lent dudy. 

In Willhmr. 1 r, t'ltutiy samples we:re used at ten year intervals st~rting 

tdtli 1S70 an.d ending with 1930. E::!!.eh sample except li>70 consisted of 

250 co,..,s and 250 bulls chosen from the recorded cru. ves born in the year 

i:n 11uestion. b. the 1670 sample all 65 reieord.ed bulls bom in. lS70 were 

n@ed imd 65 cows born in the srs11H! year chosen at random. ?he base date 

to trhich pedigees were to be 'traced was. $et at 1e;60. 'l'vtO line random 

peditrees 1t.<ere used in &11 the 1.;;.:r~r Se.IDJ;)les anti complete pedigrees used 

in the 1170 sample. The :average coefficients of inbreeding and inter se 

;rela.tionsh1p found in the Hereford breed at the various periods are 

shO\'al in fable IV &t . the er1d of this di seussion. fhe coefficients 0£ in­

breeding in the table represent the percentage of those genes for t:ll'dch 

the breed was heterozygous in lS60 :for ,,ih.ich the breed would be expected 

to become homozygous since then be~:i.use of the inbreeding :pr~eticed. 

The eoeff'ioient of inbraedin~ increased gr~.dua.lly from 1S60 to 1930 

tri th the exc9'l)tion of slight decreases in 1900 and 1920. •lh.ese $light 

decraa.ses in inbreeding occurred just .after prices h~d began to rise and 

an era of profi.table expansion wa~ under t:1ay. It seei'ls reasonable to as­

sume that !,'JUah an increase :bi exehar1ge of breeding ii'!tock would have led 

to t__he :i.ntercrossing of families '\l'.Jhicll had been beginning to separate 
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from eae.1'! other dJ.tring the previ OU!!l :9e:riod of more st8'~gnro1t trad'Jt. i1ore­

Qver there w.a.s a large incre$.ze in :popul~ri ty of the Gudgell anii Simpson 

ca:ttle from 1910 to 1920 and there m.ttst have been in 1920 a very large 

1nEiber of herd.s ~ieh were pr~,cti eiZ.lly in ·the state of ma.king; ·their first 

·or second t,op cross with Gudgell and Sinrpson bull~ on foundation stock 

,rhi® ec:tatll from other fa.'Il:i.11es. Hence- the lawer inbreeding in 1900 and 

19::,m. a:lt.,h<n.1gh not $ta.tisiiC!o',lly impo:rt~'l-t1 seems logic,u :in view of the 

ge:nerru. breed. history. 

The ri~e in the !'ereentage of inbreeding from 1920 to 19.30 was 

:ta.ster th~..n during th.e other periods. !his w,~,s no doubt the result of 

the :lnereased. -p0p1ll,9i;rity of the 11 str.".l.ight-bredtt 'breeding durin3 the :peri­

od. 'ihe S. l pel"eent '.tnbrerJJdilli:?; for tho 1Yre,i}d in 1930 represa,nts a de­

c:r;,ase in heterozygtHti$ of only o. 6S percant pe:r generation during thGi 

])eriod. :from 1s60 to 1930. The extre.'lie mildness of the G. 68 percent in-

1>re49tling per ge11eration actually practiced ma;y be made more vivid. bJ con­

trasting it with the 19 p~rcent lo$s of hete:rozyg-o.shi ;per ge:n'8ra.tion to 

be expected under brother-~:i~tf1;r mating or t'!le 11 percent per gen.c:ration 

to be expected in a herd anti:tely closod t.o nutdde bloo,i and cons1sti~g 

~ere has been a gTadJJ.81 increas,:i in the inter se relationship from 

1860 to 19;.:o. 1lhe inter se relationship is an e:stimate of' the ~eb~t.ion-

1"!h1p that B:dsted f:l,t the part1eulnr pa;,dod bet1i:reen any- ttc10 animals cl1(;1zen 

~,t rMdom frm the sample. :h1 Table IV are shOtm tho eoe:ffieients. of in­

~1:Jraeding \'<lfii ch t{Ould be e:lt!)eeted with rartdom mating in a pepulation nth 

the average int(-,r s~ rele:,tion.ship tihieh ,,r~s foun.a in the particular 

sample. In ev~ry c~,r,e tho observed eoeffieien.t of inbreeding 1:,.a.s raore 

than the: e.:iq,ee:ted. This nH'M•...nr.; th~.t on the c.verage there w..a.$ a clo:ser 
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2'elationeb:ir, between the sires and dams than between eontempor~1 animals 

taken at r~dom. The dif:f'e:renee between the expected and th• actual in­

bi-eedin~ ~s most pronounced in 1890. 1910 ~d 19J0 end least pronounced 

in 1900· and. 1920. Ap))a.rentlr the breed is always tending, at le~st. a 

little* to separate into slia;htly related families. Rowever the tenden­

ey toward family f onuition in the breed seems never to pro~e:ss very far 

before the incipient families are used for top-crossing and are blended 

into the breed u a. iililole. !'ne inter se relation.ship in the breed -wa.s 

6. 8 percent in 1930 &.& compared with ®,n inbreeding coefflcien.t of a.bout 

4. 6 percent if random mating had been practiced. 

iiea.rly all the wm.e,ls which bed. unusual.17 hit$ relatie>nehip, to 

the breed. at the various periode wre either the ancestors, descendnnts 

or .mates of Awc1ety 4th. the breed we.s 13. 5 percent related to Al1xiet7 

4th 1:n 1930. »ean Bl"\lllWlel,. a ,grandson of A».xiety 4-th. had the highest 

.relationship to the breed. of an.1 o:f the animals 1a the study. Re wa.s 

· 24. 6 percent nlated to the breed in 1930. Beau :Brummel lived long aAd 

sired 1S6 bulls and 22'..l heifers trh1ch were recorded in the Amerlean. Here­

ford Record. Don Ce.rlos 33734, the sire of 1:!eau Brummel. was nearly a. 

gr.udsire to the breed in 1930.. He w~s the most important son of 

Anxiety 4th and was U$ed extensively in concentrating the blood of 

Anxiety 4th. i'he frict that Don Carlos had seven full brother~ and 

sisters used. extensively helJ>Eh'l to increase his relationship to the brae¢ 

which in 1930 'tlaS 22. 6 percent. 0th.er animals me:ntione~ 'tfh1ch had a hi£b, 

relationship t.o the breed included:- North J?ole 8946, a coo.teml)oraey of 

An:dety >4th; Sir i'hom~s 20. who a.m,enrs in the pedigrees of Anxiety 4th. 

t~orth Pole,. Dowager 6th~ and man7 other subsequen.tlf important animals; 

tam-plighter 51834, a three-quarter brother of 'Beau Brummel; 
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Beau Donald 55996. a eon of Beau Brummel out of a full sister to the sire 

ot Beau Bl'11Dmel: Dowager 6th 6932. ap roxiaately a grandmother to the 

breed 111 1930 aa dam of eight ani11als (all sired by A.nx1.et7 4th) which 

included the bulls Don Carlos and .Don Quixote and the cow, Donna; Belle 

24629. dam of :Beau Brummel; and ~lees 9905. dam of Anxiet7 4th. 

Other interesting genetic breed data incl\lded the following:-

fhe aver .... interval between generation vas 5. 4 years which agrees 

well with the 5. 3 years generation intenal found by Lush and Lacy. 

A spec:l.al group of prise vinners and the Register of erit animals 

had hiejler coefficients of inbreeding and 1Ater 1e relationship than the 

contemporary random eamples and were also ore highly related to Anxiet7 

4th and his deacen.dants. 

One hWldred and two foundation an1.mala were responsible for the end1 

of S4 percent of the ancestral lines 1n 1930. 

'?venty '.ngl i sh breeder& were reeponaible for the breeding of the 

· foundation animals in which ended over SO percent of the random ancea-

tral 11.ne I traced in Willham •a atud7. 1'h.ree of them bred 38 percent of 

the fou.udat1on animal• (1930 sample) . 

Year: 

1870 
1880 
1890 
1900 
1910 
1920 
1930 

Number of 
Pedigree• 

Samoled 
130 
500 
500 
500 
500 
500 
500 

BLA.TIONSB:IP C I CIE?l!S 
Inbreeding Coefficient• 

ctual.ly lb:pected fr<mi Inter : 
loWld Se Relationship 
1.2 0.7 
2.9 1.1 
3.4 1.3 
2. 7 2. 6 
4.9 2. 1 
4. 6 3. 1 
S.l 4. 6 

Inter Se 
Relationship 

1.4 
2.1 
2. 6 
5. 2 
5.3 
7.1 
S.8 
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1. A Brief History of the Hereford. Cattle a.a Bred by Gudgell . d Simpson. 

In 1sn. the Gudgell and Simpaon herd of Herefords was founded at 

Independence. Missouri. !h1a was destined to be one of the greatest, if 

not the greateBt, Hereford breeding eat :bliahmenta eTer known hi America. 

This herd, which cont1n\18d until 1916. had, according to llham (17), a 

ore p rofound influence than .any 0th.era on the breed, especia.117 during 

the decade of 1920 to 1930 which terminated hie study. 

~he beginning of this herd, according to Click, 1939, (3) consisted 

of the bull, Picture, bred b7 F. • Stone, the great Canadian. breeder, 

and aired b;y imported Portrait 3rd and out of imported Peach. With 

Picture he al so secured eight selected females. Be made other purchases 

about thi I time from Ohio breeders and in lS78 he returned to Stone and 

this time bought the excellent bull, GOYernor 4th and a nmber of females. 

Prior to 1880 Charles a.ri.d James Gudgell had the herd but in tha t 19ar 

:form&d the firm w1 th 'f. A. Simpson. The new fira lllllledia tel7 began 1Jl... 

portation of breeding s tock fros gland. In 1!80 they brought in. about 

11ixt1 hea d. all but one ot them being females. ! hey went ba~ in 1$81 

and brou«ht a.bout 100 head of which 75 were female• for the breeding herd. 

In this i mportation came the t wo yearling bull,. Anxiety 4th 9904 and 

orth Pole S946, deatined to revolutionise Hereford breeding in the states. 

en Mr. Sim eon was leaT1ng tor this second importation, Gudgell•s 

parting inatru.ctione were that he tind and 'bUJ' a bull with thick. heaY7 

hindquarters. a p oint 1n which the Hereford ca ttle of t hat da7 were no­

ticeably deficient. Anxiety 4th was the bull he bought tor thie purpose. 

orth Pole "as of a different pattern. being eomewat 12patanding and 

more stylish, but not so well quartered as Anxiety 4th. Worth Pole was 

particularly good in the heart girth. which was the weakest p oint in 
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nx1ety 4th. The heifers sired by North Pole vere good but th& bulls 

were too leggy. Both the bulls and heifers b7 Anxiety 4th were good 

ones , particularly the ones out of dau&t,.ters of orth Pole. The union. 

of the blood of Anxiety 4th and orth Pole proTed to be one of the most 

succeuful •nicks • in A.iner1can cattl histo!')'. 

Of all the cattle brported b7 Gudgell and Simpson, Anxiety 4th wa• 
eas1l7 the outstanding animal. He was ueed ex t ensively in the herd. un­

til hie death. and after that date his sona and gr ndsons were at the 

head of the herd. 7or yea,rs t he her d was the head.quart er s for Anxiet7 

cat tle and incre sed in she t o about 500 breeding cow • 

ly A.mer1can b · eders, a ccording to Vaughn, 1931, (16) did not 

favor the pr actice of inbreeding, and Gudgell and Simpson first tried 

v rious outcroues 1.dith t he nxiety 4th blood. :But these outcrosses re­

sulted in lowering rather than raising the excellence of the herd, and 

1 t waa therefor decided to pile up the blood of Anxiety 4th by inbreed.­

i ng. Perhap• t h1s decisio_n v s dua t o the f a ct that Anxiet7 4th was 

hi mself t he result of inbreeding. :Both hh sire and d were out of ce>vs 

sired by De Cote 2243. and both h1• sire and dam tra ced to granddams 

sired by Cow:uiellor 2264. In other wor ds the aire and dam of Anxiety 4th 

had oyer 75 percent of blood in common. 

According to Haselton. 1935 (6) Gudgell and Si pson select ed a 

grand lot of matron• froa the harems of nxie:t7 4th and rth Pole. The7 

represented the best blood of t he breed in lingl and and America in the 

l a.st quarte r of the nineteenth century. They had plent7 ot size and 

scale but no t at the e:z:pense ot quality. Dowager 6th. dam of :Don Carlos, 

Don Pedro and Don. Q.uix!l\e, S1d aeTeral important females. was impor ted b7 

Gudgell and Simpson. She tiguree extend Tely in many of the present dq 
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pedigrees and was easily the outstMding female used in. fovnding this 

'1"eat herd. 

Fifteen sons of Anxiety 4th were used in the herd to a. greater or 

less extent. ~a one that showed the bet;t results, and the one through 

which the blood of his sire appeared to come m th the ~test potency 

was lbn Oa.rloa 337J4. ll:>n JUSA and. D:in Q.uixote "1ere great sires of fe­

males and th.;ro~ their d.e.u@jltera, contributed much. t.o the b.erd*s great­

ness. .Anxiety 4th was used constantly in the herd until his death in 

1890. !the herd book contains the names of 71 of his sons and 102 of his 

daughters. 

From Don Carlos the blO()d of Anxiety 4th appears to h9.ve passed 

with greater potency to Beau :Brum.mel 51811 than. to any other of his 

gra.ndson.s. It received a. fresh infusion of the 'blood of Sir David 

through the dam of Don Carlos. Lamplighter 51S34, another great son of 

. Don Carlos, was used extensively 1n the herd a.& we:re a n:umber of his sons, 

cldef of which was Pa.la.din 1262118. Beau Brummel was used more freely 

than any other bull and the herd book records 186 of his son.a sn.d 221 of 

his daugb.ters.. He was the sire of ten ver7 im:portant Mime.ls of which 

four were femeles. 

Further proof that the Gudgell and Simpson herd of Herefords was 

one of the most outstanding in history is sho,Afll in the study ma.de \1 

1tillhaJB. (17). Of the twenty-four bulls which. appeared most :f'requentl.7 

in the study of the breed, seven of them were bred b;y Gudgell and Simpson. 

t11.-,o were imported and used by the1a, a.nd ei~t lJSre ancestors of animals 

used bf them. In the same study ten outstanding cows were listed and of 

these four were bred by Gu.dgell ~d Simpson. one was imported and used 

b7 them,, end five were important ancestors of animals used by them. 
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'?he aaperlori tr of thi • herd a.nd the popul. r1 ty 1 t enjoyed can psr­

tiall7 be a reci&ted by the tact tha t in 1930 Beau BrllllDlel 51817 main­

tained coefficient of relatton.ahi of nee.rly 25 percent to the Hereford 

br ed and nxiet7 4th 9904 was still 18. 5 ercent related to the br ed. 

rther indication of the general acceptance of the herd was the raet 

t h t a . Jor1t7 of the bull bred by thea were sold to the we tem ranee 

and '\hey re a o rfu1 1 nuenee in building up the great eouercial 

herds of the west . That thouaands of the de1cendant11 or the uagell and 
111paoa herd rendered good account of th•nlTes on the en range 1n 

the ds of raeUcal cattle growers 1• ample proof not onl7 of their 

prepotenc7 but is so convincin.g evidenee that the inbreeding in this 

lnatance h&d not impaired the Yitality of the Herefor d. 

Soon. a fter the World ar there deTeloped in the Texas Panh dle a 

demand for •st ight bred* Hereford• which breeders defined as ani als 

in which all the t<>p lines of the pedigree traced to Anxiety 4th or 

orth Pole. '.Chis aveme.nt vaa respoaail>le for the tu:rtber concentr t1on 

of the blood of the ~11 and Simp son herd which it self wae the pro­

duct of quite ·a bt t of inbreeding. 

The Yerage coefficient, of inbreeding and relationshi for the 

Gudgell and S1mp11o11 for the two years in which ssntp les weri taken. ae­

co.rd1~ to Cl1clc ( 3) is show. 1n Table V. 
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Year: · 
:. 

1904 
1914 

!Alltil V 
I DlmEDl G D I S RILATIO SHI PS 

:. 
• • 

Pedigre.s 
Sampled . • 

259 
277 

Inbreeding Coet!1c1enta 
: ' cted troa; 

ctually : ln:t.er Se : Exceu o~ : 
J'ound : Relationshi p : Expe~ed : 

lC. 07 
14. 59 

4. 61 
4. 86 

Inter Se 
Relat1o.nah1p 

25. 61 
32. 57 

If the aerage generation leng\b at 5. 4 years. illhara (17) can be 

applted to the Gu.dgell and Simpson herd, an increase ot about 2. 44 per.­

een t tn the gene haao•7goatt7 of this har d would be indicated er genera-

tion for the per1 od •tudled. he table al.so rffeal • that throughout the 

period. studied the actual in reeding found was conaide bl7 less than 

the expected inbreedin • rus indicated that than va& no appreciable 

segregation or gro 1ng 1a the herd. It also hoved a higher relatio~ 

tlhi betveen parents matched at r dom than betwe n the ctual eiNe and 

dams. !his shows that they vere avoidin inbreeding as mu.eh as poae1ble 

through the use of a large nmber of sires. 

Beau .Brummel was nearl7 36 percent related to all the animals of 

the herd born in 1914. i'his means he was almost half way bet en a sire 

and a grandeire to the herd at that time. Don arloe vas al.moat 28 per.­

cent d1recU7 related to \he 1914 group of calve• which aeans he vas 

more than a grandstre to th•. .A.n:net7 4th had. a relationship of 24 per-

cent. approxiaatel1 that of a gr dsire. rth Ole was down to 15.5 

percent or Jut a litUe cloaer than. a creat-grands1r • ih.ia etuq 

measured. onl7 the direct relationship betveen the herd and the • 1mpo!'­

tant individuals. ·1th the addition of collateral relationship these 

figures vouJ.d increase. It 1a aa!e to 8a:f that the herd lA 1914 was as 

much as 45 percent rel ted to Beau :Srummel, had the collateral relation-

lhip been considered,, which 1• almost equ1Talent to that of a sire. 
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r'tUdt~ll end Simpson demon1rtrated i:n their herd that the eoneentra,.. 

tion of the ~.r~ctera of outste..nding sires by me;;;lls of selection and. 

line breeding coobined is an excellent way to pr-oduee sttperior beef 

cattle. 



breedi.ng, anil :probably the most prominent and 15ucces$ful, wa.s ltcibert H. 

Hazlett of El Dorado, Kansa~. \it 1.s felt that a review of the breeding 

tween the herd. to be, studied and the a.oove listed. herd11 through trie 

lmsie material of this review but ;;'l. few other references 'lfn.11 be :i.ncluti.-

\ . 
ed .. J ~he herd 't'l)!tS started in 1S98 with the purchase of .a. small herd of 

H.ereford..s bred ·oy H. H. Grover n.ear :t'!l Dorado. 

0:f' the sixteen animals bought., fourteen were cows and heifers, the 

majority too young to breed. 'l:1tere were t, . .,o bull calves both sir~d b;r 

i'.he latter bull. except tor one grandsiret was of elose Anxiety 4th 

breeding. 

A.bout this time he became influenced 'by older breeders that it 

ferent bulls (all strai.(~t out-crosses and &~d individuals of ve:r7 p01,u­

lar breeding). All of these were u.sed with very disa:ppointing resnl ts. 

From all the heifers sired. by the three bulls, only one was lte-pt in the 



herd. lta.:slett had by this time devoted a lot of tho~t and studJ' to 

the science of' braed1.11g. !he retrul 'ts of close breeding, al! he had. 

followed before t:eying '1:le out-croa.s expert.men.ts, had been very H.ti&­

f'aotoey. Re had a ~rea.ter -percent of good to outsta.nding calves. Be 

then decided. to· g0 back to the Arudety blood lines and use. so far as 

possible., nothing 'but soae of :Beau »rummel for the tJ.ear fu.tUN, and fol-

l ow that line of breeding indefinitely unleu he lea.rn:ea,. from elqlerience, 

that close breedill& would iaJw:e or destrQJ" the uee:fulnesa o:t the herd. 

In his private llerd Catalogue • .RaslG:'tt,, 1925, (7) shows that he 

used after that :Be.au Brwmnel 10th, Jieau Jeau.ty. Printer and ]0011 Santos, 

all good eons ot :Beau BrtlllLlel. :i'ollowing these sons of :Beau hW!mlel, he 

used Galdo 2nd by Printer. Beau :Seltita-ore b7 Beau Beauty. Faragon 12th 

11.bo was a veey elose Atu:1ety 4tll b.red bull, and Publican. by lrnladin by 

LampU.~te:r by Don, Carlos.. As :!3$au .3-rummel was by- Don Carlos, all the 

herd. bull• he used, except HaJor Bean ieaJ.. traee to Dan C:arlos •. 

Hr. Guo.gell, of' Gudgell and i11llpsoa. always felt that Don Carlt>a did not 

reeei,,.e his share of the eredit for the excellence of their herd. 

Mr., Hulett felt tha.t the matter of selection. was as lea11t as im­

portant ae blood line,, whether a herd. was composed ot elose bred cows, 

or cows promiseuously bred., lie ~ always <;tuite rigid in. his ~olicy of 

neither breeding or. selli~ tor br~eding purposes any animal of any line 

of breeding 111hl.ch. bad. any serio-u.s fault or t1eakness in eon.f'o.rmaticm., 

qui;i.11 ty or breed character. i.e contin'Wtll;y practiced strict cul.ling and 

these cul.la were always marbted as 'beet and not aold as second gra.d.e 

breeders. le 'beU.ewd th/1\t this was .t1.0t <ml:, .$'>Gd business, but the 

right thing £or the good o,f the. breed.. 'fue value of Mr. Hazlett• s system 

of breeding and rigid selection has bee pa.as-ad cm by pra.cticall;;y every 



prom.tnent Hereford judge in Amerie;'I. during his shew ring career exten&­

in.,~ :from 1915 to 1936. His lonit list of winnings cannot be given here 

bttt his t0p boner :nrobably was the winning of the ~nd ehwn3,iion bull 

award ia.t the Intemc':ttional in ChiCc'i!.i,lO four ditferil)nt ;ye,arrJ. The winners 

l~·ere :Bocal"'J) 6th in 1916., Jocf)ldJ> Tone i:n 1926~ ~1tlte :Rupert in l':333, and 

iiazford llU;-p~rt Slst in 1936. i 0he 1936 lntarn.etion~,l. which wa.t hia la~t. 

tlso saw a Hazlett oow, :tklnit1:1. :-1ato~ n01ned. gr5>Ad e.ltampion fem~.le \'Jhi.:.m 

tr1a.s 19, fitting climax t.o an n1,1.~triou~ record. 

!n the Rerefo:ra. Begiatsr of !farit (1:1;g of 193£1) there are fou.r• bullfl 

p:roduee1l at Ha.~:ford Place,. Of' 'the eir,th, ty, COl:J'a in. this regh,tex\ tw-.al ve 

of tham ~-er~ p:rQd.u.eed tiler~. O.ne, Iiaton~. is the highest ra.'lking fe­

m~e in trie l':ltitire re.1;.-;tstor. 

iollowing Mr. B~zlettt~ <1.'lath i.l'.!, 1937 the e-ntiri herd 1ci'&® r1isper-f;ed 

~.t auction. :rJhe ehi.ef bnyo:r ~,t this gf!.le w!'il,S the firm of 1farpe:r 

'lu:rner of Suls)bUTi Oklahtr:na. they btm@lt ten haa.d uhich uere teing fit­

ted f@r th~ f!all shows as T1reell ~~ t~6 ot:her animal~. f1.mong th\9.l latter 

were :tlazford 'fone 76th, one of the e'i-1ief lr9c~:ford Place sirei, l'i,nu, Ka~ford 

Tone 74th, :formerly- O!'!e of Halillett•~ shew b'llllt:J ,-otnri 101,ter a J1crp-ul;ec.r tire .. 

_ the a,ver:~;:;e ooef:fie!ent~ of izib:reed:in,:;: mH! relation!!hi!'.I for the 

Ifazlett- hard !or the six years in ;,,iii® S"JJ.~los 1~:re t!llke;11 is presented 

in 'irable Y:£! Winchester~ (lg). 
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: 
Year : 

:. Pedigrees 
SU1:T>l•• 

1900 lJ 
1908 68 
1915 67 
1922 121 
1929 89 
1936 227 

4A~- VI 
DIG RS RELA.TIONSRIPS 

: Inbreeding Coefficients 
: .tlxpected froa : i.xceH of : 

ctually : Inter e xpected 
l'oUD.d : Relati onmip : Over Actual : 

7. 7 ± 1. 6 30. 4 22. 7 
11. o ± o. 8 13. 5 2. 5 
9. 7 ± o. 8 19. 9 10. 2 

11. 2 ± o. 6 17. 1 5. 9 
14. 6 ± 0. 8 13. 9 4. 3 
15. 0 ± o. 5 17. 2 2, 2 

Inter Se 
llel&tionabt p 

46. 1 ± 2. 9 
23. 5 ± 3-J 
32. 8 ± 3. g 
28. 9 ± 2. 7 
31. 5 ± 4. 0 
?9. l ± 2,0 

The coeffi ci ent of tnbreedi11g for the 1900 group was 7. 7 ercent 

which t a about 5 percent greater th&n for the 'bned a.s whole at that 

time. this means that the foundation &nimals of the Radett herd were 

ap roximatel7 5 percent leae h terosygous than the average ereforda of 

the United S tea at that time. 

there was an increase in the coeffi cient f r om 1900 t o 1936 of 7. 3 

percent in the herd. This represents a decrease in heteros7goda of 

bou.t 1.15 per cent per generation when we appl7 the genera tion interYal 

of 5. 4 ;years. 1llham,(l7). The coefficient or inbreeding for the Here-

ford breed as a vhole 1n 1900 vs• onl7 2. 7 percent. and from 1900 to 

1930 it increased to 8. 1 percent representing about 1. 0 percent decrease 

in het er os7golie per ge.ne tion. 'l'hua the rate of gene fixation ich 

took place in the Hazlett herd as only sl1gbtl7 aboTe t t of the entire 

breed during t hose periods. The difference in the final percen · ge of 

1nbr eedin for the Hazlett herd and for the Hereford breed during that 

period 11 due prlaarily to the d.it:terence 1n. the inbreeding of the foua-

da.tion animals which he u1ed. 

The coettleieot of inbreeding obserYed waa · ell below th t expect-

ed from the coefficient of inter ae rel8.tionship which was maint 1ned 

rather constantly at about 29 percent. Thia 1nd1 ted. that the her d was 
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-& s-Omewhat homoge:nou:e unit 0£ related animals rather than being divided 

into f131':1il.ies er ~ups between which there was little relation.ship. «.!he 

41.fference between the ob_sened inbreeding a.ud t.ba.t expected indicated 

that :inbreeding in. {€enel"81 w--As a.voided. We .find th.at these same princi­

ples or breeding held true 1n the herd of &o.dge-11 and $lmpson from which 

i:t .le.rgel7 sprang. fhis i.s. significant in. that it represents almost a 

continuous herd w1 th a cont:\J.lud constut breeding policy for a period. 

of some sixty years becau.s-e of the very close association of foundation 

st.oclt+ breeding policy and hi~ ideals maintained sueeessivel7 'by Gudgell 

and Simpson and by llobert :a:. Hazlett. It wM al.so fo.rtunate far the 

breed as a -w-hole in thus m.aintai,n.ing a constant source of comparatively 

:pure blood. of Aluiety 4-th. 

fhe iiie.zlett herd in 1936 was ~bo-u.t 25 percent. directly related t-o 

Beau »rummel 51811 and to '.Boca.l.do .6th lt84626. In o\b.er words, they are 

a little more closely related to tht.-s iroup than grand.sires.. The herd 

in 1936 was a little i11ore than 17 percent dlreotl:, related to Razford :1:one 

1093;1t2. Don Carlos .33734 and Alu:iet;y 4th 9904. 



Et. i\. Bnof B.htorr of the R~reforc1 Cattle as Bred by Oklahoma ,a_ & M. 

Colle,g~. 

Hereford h.erd ri'l.t Oklab:om~ A. & M. College hail its beginn.in£~ 

sor-aetime b,sfore May it.. 1900 &s thi $ is the date of cru. v1ng of the fir:St 

:.w.i.m.u regil:ltered by the College in the ,A.11eriee.n Ke:re:fo:rd ieeord. In 

Rerdliook ilo. 23 the College registered two bull calves which \.,ere breti 

by J. r'i. Curtiee .of Kansai'} City, Miaeouri. ':they were !lems Resiod 1141!-62 

and Collet.;e Hesiod l.2004-9 uith the former being calved. Hay th 1900 and 

the latter July 14, 1900. ~1:he Oollege plU'cb#,iJed ttJO cows. Gem Wt'l,shing­

ton 72g~ ,l1'.nd ehercy Hesiod go99gt both of ts.1ho.m were t-Ji.th C!:'t-lf 'by the 

service of the bull, Hesiod. 50th 76440. i'he remute1 of these nr,.th1gs 

were the two bull c:i,uves. mentioned ec'bove. 

tl'. OiU"tice" ~ bull, f.Ieslod 50th 76440, C'!t:rried some exception~lly 

piJ,,ult,.r itarefor,l blood o! the er~. He WZs1' by Res:i.od 2nd 40679, 'by the 

imported bull lle!d.od 11925., by the great $ire. '.!!he Grove Jrd 

siod 50th w~s out of the eow:, Fern 51625, tihose sire 1rra$ Don Carlo$ 

33734 and t:111.ose dam. w,!tt fetuns. 3rd 27417 by A.nxietr l+tb 9904. 1Se give 

his breeding beee;us~ his son, Gem~ Hesiod 114462, was later used as a 

CJollege herd bull. 

fhe two cows. ('lem l1a,snington 2x.ui Cherey Hesiod, were used for 

several ;,,ea.rs in the herd. OOlI! Ka.shington 7zgqg trace$ b!"tck to Lord 

Wilton 5739 twice on. her da."l1s side in three ari..d four ~neration~ respec­

tively but otherwise her breeding is rather common. Cnerry Hesiod 8099$ 

wa.$ by Rell~ .. nce 59154 by Hesiod 2nd 4o679 'by Hesiod 11925 by 1'!1e Grove 

Jrd 24-90 but otb.eridse ~hows no p~rtieul.a:r lino of breeding. Each of 

these cows produ.eed five cal.var; re~ste:r.ed by the College in the Here­

ford Herd books. 
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l'lt>tut of '°ttbom ere shown a.s 'lleei lat$?' in th-e college herd. '.!owever. the 

one deugb\er. College Cherry 142467 ,t ~1t1,s used for ,'!t number of years in 

i'h5 ti ve ~.l ves produced l)y tiem ~fa.1hington tu so included four bulls and 

one heifer. !he heifer. ~arth.3 T..&ahington 231.334,, was used in the herd 

t'!'i th .spp8'l"en tly good results for several years. 

Gems ltesiod 114462!11 out of Gem '1iiashingto.n and the f:trgt registered.. 

w;:,.s l'J.\ated with Cnal'l7 Heti•..1d 80993 and her da~~:te.r., Goll age Cherry 

142467.. !his line breeding resulte.d ·ta a ca.lf :\n tbe fitst case tl1at 

was .. 03125 inbred to Hesiod 2nd 40679 Md 1n the second case that was 

.015625 iab:red to iesiod 2nd. ~679~ 

'for a.. :p!3riod of Aine '3?~:re no other females were b:roui;.it. into the 

herd and .all tha otf sprlra.g toffe oi.1,t. ,of these two foun.&:tti.ou. c01<rs and 

the tt>m da.u~tere E.en.tioned.. The two sires used almost exelusively ,~ 

IG:ems rleeiod ntµi6..~ Slld Gad.et 202174. 1'1:t.en in 1309 two more con were 

purcb.e.Nd. One of these was Donna An...~a 2Sth 303895 from the Guigell 

and .Simpso.n herd and bred to the famous lbnino 2611259.. She \JOJ"e a bull 

calf,. Dom1nioa J690JS, who wat kept for e. herd ·sire.. ~e other eow was 

t!a.xiae 295540 l)Ul'cbased as a bred eow from WII. Hutcb:eon.- ot Jolchow. 

From 1909 until 1914 tlien wa2 no particular activitf indicated 

by the Her-efori iecord books. Then in 1914 tha College went bl).clt to 



bred to :&eau ~erl'efl Jr 362129. ~e other tour COlff&,, Mascot 38"6363, 

Donna Perfect 5th 336509. Dom.-'! Perfect 4th 386501, imd Gem Perfect 

i34o54, Ner~ bred t& Don ~('t-rf'e-et lrooooo. Ail seven cows d1•rn;mt1td e"l.lves 

tmrlng the months ot June g..nd July 1914. 

i'rom the kginning of th~ herd until the yea.r 1917 · 1 t was main.­

t~iined on ~ !"ather small set'J,e ns ie ind1c;a.t~d by the numbe2> of registra.­

ttons made dnrt.ng the first sixt~en yea,:rs ~1d'l toto.lled only twent,­

five. 'Hl1$ included all an:imals 01,med. b;r the college at calving time of 

,ihi & a good number ~re. actually bred by- others. !lie yoM"" of 1917 saw 

·the atert o:r the e11.ta.oli abment of a b.rudin:~ hal"d of larger proportion.a 

~.nd the reet>rds eho-;A that 16 mim~ls ',-.ere re,gi.st.ered that year. Y!) to 

t'1ardl 1929 there 11-rer1? one htmd:rad .fifty-three animals registered h th& 

fi;..»1$ of the oo.llege in the fteNf'ord Record.. Nmbers tor the last seven­

teeu yeare are 11at ~.v&ila.bla as na oo:p1es of· the Record beyond Yol1Wa 76 

~ a.vai.le.ble in the Ct'tllege library-.. 

tn d,ef.ense of the com;;;e.r,1.tively smell nmbef' of anb11als reie:t.,st~red 

~tially v!e· ~"Wtitd atide her.e that ii has b-aen the policy of the ~e.rt­

mont of it.niz!!al Rus~ndry st Okla..'toma. A. S'i M. College: tor many year.a to . 

use the collega Rereford hard prl.mal"i.ly for the :i,r<H'lu.ction of steer1J to 

be fitted l~ter tor eompat1t1on ~.s fat animals. :ro:r most of the fortr­

six ~ear~ of its erlstimce this practice ht!.a been followed very succe•s­

full7 iS',S· is th.ow by the consistent -:..i1M1nge of the College iu. the st4<U" 

shows of the n.ation.. 1.i;his aam& pol1ey ha.s had. a tendsn,ey to discourage 

much line '.br.eedi~e or continuity of breeding al.on~ the lines .of any -par­

tieula.r fa,'l'flily. 



6th 



only a small ~o:rtion or the hilirtt'.try is re.fleeted. irt th¢ :presont brescl­

ing .'t.urrd of eighty-five m1LI1n,ls, w11leh are too b&..sis of this etu-d.;/~ 
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A. f;Jethod of Procedure 

l. Coefficient of inbreeding. 

:fh~ tafi.ethod.s used in thi'.5 9tudy were develo;i,eil by Wri@t, 1922* (20) 

and 1iiright and l'/3ci.~e. 1925,. ( 23 ). 

:t"he coefficient of irtl.lraeliin~; develO}?tad by Wright. 1922. (ZO), 

mea.S1.1r,HI the apy,ro!dJlltlte pereente.,,~~e of .iZettee th.~,t have. manged from ~ 

hateri:n&f'°'U.s state in the foundation stock to ~ llomozygons state 1n the 

o!t'spritl.g a,g a res,,it of inbreeding. Since it is besad 12:poa the $ta.tis­

Ucel laws of proba,biUt:;y. 1t is subject to the errors inherent therein. 

therefor. it is not an absolut11J, but a relative measur{rl o:r the inbreed.­

ing of' an Miu1al. I.t mea.sul;e~ th~ ~rob~ble similarity between. the egg 

and ~erm cells w11ich mite to fO!t'Ifel the individu~ in (!Uestion~ relative 

to th~ dmilart ty of' random germ C<!!ll£ll from the i'oundation &tock. 

A pedigree to ahOtF inbreeding rau-:.1t hlrtve the Bli,.!ile animal. aripearing 

in one or m1,re lines back of both ·the $ire .and the dam. ,ne closer the 

ami.mal. responsible for the inbreeding is to the sire l'4'.td dam the greater 

,dll be hts contribution. to the inbreed.in~ of the anhlal. li..ike"'!'tiGe., 

gre!tter will be the probl'?JJ}ility thst the genes con.t.dbuted through the 

sire and through the dam will be similar, tliu$ 1:n1ta.b:1ish1ng a stete ef 

horaoz,ygosit;v in the offspring 1'or th.e characters 1:n question.. ln the 

ev-ent the .anim!!tl responsible for the b[br$ed1n.g 1n a pedigree is him .. 

sglf inbred, even gre:Ater will be the probability thc1t. the .genes he 

tran.sr,.its to an otfapring, throt~ the sire and dm:1. will be similar. 

'i1hu~, a. matho.d :for computing inbreeding must ett<'tch a vuue to such a 

e()Jru:aon ru1eesto:r wh1,ch is pr0portion:01te to hie degree of inbreeding. 



Fx = I [tlr)n + u'+l (l+Fa>] 

ln this :fol'!llula, 1'x is the required. coefficient, and la is a similar eo­

e.f:firi:1~.nt t:or a.n.1· common l!Yleestor th~\ maltes the alosest connecting: link 

Lia.de by an1 common ancestor who iei himself inbred. ~e Greek letter L 
IBeans tttha sun of1t. !fhe ttnu is the number of ,gen-eratio.ns 'b:1;,ck from the 

A particular tie between the 

(.a~ ).n+n •+1, l + F ). . \the 
d· , a··* 

from each 1:)aren.t. 11he ! 1• :rnul.tiplled b7 n+n*+l to tn;m eara of the 

er.mparative chanee i1r.,olved ralativ:e to n an.et n•. It is evident that 

the sire end dam,, the probabili.1iy tht?,t a particular gene will reach. tb.e 

offepring is halved. the total eoe:fficl.ent ix 1.s simply the sum of the 

eo.ntribut:Lcms made by- each oom11on .ancestor. 
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$B1'-l1mtea. Onl.7 a slight di SC1-$paAC7 ma.7 lJe npeete4. to, arise fro. 

ee.z..l1ake4 chara.cters ia :f'am animals du.e to the la-rge r,.umber ct cb:rome­

somea whidl farm anim.als haVfh and the likelihood ot onl;v a few genes 

being sex:..liaked. f.b.e effecte of seJri-linked charaete,rs wOlll.o. tad to 

caacel siaee sins have ao influ.eue ·oa th•lr eons, but trmsmit these 

eharacters te their dauo,ters as tho~ they were homo-;;7goue. Inbz•iiedr 

ing in a :temale*'s pedi,pee has no effect o.n her sex:-liabd ~en.es when 

the line of deseent is tram sin to son .. 'bu when the line Gt descent is 

.from sl!"e to d.a:ugb.ter., a higher degree of hom.oz7gosis tor the Sb-linked 

charactare results. Ae the result of aothe:r-son or fat.hei-... ~ler •t­

ings. there ·1, expected a d.eaease of ,29. J percent la the .het$Jl<Oqgosis 

in ae;s...llnke4 genes •. em.cl 19.1 percent bl au:\osomal gen.es. 



2.. Coefficient of relo;Uonshlp. 

'Closel.7 ritla.\e:d to the coet'fic1ent of inbreeding is thtl coetfio1ent 

,of rela.\1CllShlp, 'Wllich measures the dfJgree of cor1•el3ticn to be e;z:pectei 

'between. tWQ indlvidtmle ta ~...recters which are wholl1' genetic m:i.d m.th,,.. · 

out d.oaiwmce. · Since Ud·s ooaff'icient ls based on t...11.e a.ssum:9tion that 

ce:i-relation betweett. :parent ~.n:d o££spriri.g or betwe,en b:rothe:rs in a rg...nd.t>m 

stfick i.s 50 p$rcent. ita in1iel!'!)re\atlon, therefor,. depeads ~oa the ,gen,. 

etic sta.tns 0£ the tounu·tton stook., 

ihe follQwtng formula hatt ueen p:t"epared. by ttrii!Jlt. 1923.., (21. h 

~: L(<!ln.Hl' (l + ,.)] 

'1 (1 + 1z} (l + :r,.) 
In this form:ula Fx and 'if:, lU'e co.e,ft'ieieat,s of inbn-edlag tor th,e t~~ 

animals in ques.tiOll.. Jt M.d Y erf14 uJ1en to x-epre~~nt the two &1:b.Ul$ b$-. 

ing eorrelatecL Ya 1•. the in.'breei\i;ug O.lHtfficient for the 'CloeG;t eommon 

anoestol" cow.iecting a pair of anoe:s:tnl lines in theil!' pedigr.iea:. 'fhe 

'factors. n ani u• are the number of ~"0.nerot1on.s from ';g and 1 to this 

eomt"loa ancestor Qi.on:~ the lines in question. ~· it the requL""ed coef­

ficient and may vtvry from o percent to 100 percent. ~11! ts e, m.ora ao,. 

curate ti1~lasu:re than ~Tf)u\d 'be obtainec. on tha basis of the percentage of 

eom.rJon blood in the two animal~. lull brothers. and. $iste:r-g 'have 100 

:relation.ship where there is: ao la.breeding, but f s:ils to m$asure colla.­

teral relatioll.ebi:p · sneh as exi&t s bet wean double eoudne, for 1nstanee. 

yield a relationship of' 50 l)ercent. !l:be. f'a~tor (l +fa,) weights the 

contribu.tioa. llladfi by s, eomroon a.nce0tor. For futher det:!.tils at this 



J. .Appro:d.nntte method of wmtlating coefficients o.f inbreeding and 

rel.lt,Uonsh1p from linstoclt pedigrees .. 

Wy;igat snd Mc?hee. 1925. (2J) have developed an appro:dmate method 

of calcul~"tstin€; coeffieienta of Lib:reoding ~nd relationship trom live­

stock pedigrees. The ap't')roxu:ie;'h~ method ds1')enas on. the talmlation. of 

rMdom line·s back: through the pedigreeg of the sire a.ml dam. t.fhe stan.d­

~rd error involved can be cdcul~ted from the o.rdinary theory ot sampling. 

A t1.;,c...line random pedigree is therefor not a.t all complete a.s it coas1ats 

of only, ~ siiigle line of e.ncestry b.~ek from each sire and dam.. lllven a 

four-line r~ndom pedigree is q,u.ite incomplete as it consists of only a 

$1ilglfJ line of ancestry back from each #Md.sire and grandde.m. It is 

:ne@ess~J that the sample lines be cl:losen. wholly at l"eiU'i.dom.. ObViouslJ., 

more of the common ancestors involved will b-e malea. in livestock breed.­

in~. thoo fe.mal.es. fhus straight. male er etraig'h.~ female lines can net 

give ti\l. f~1:r 'baa!s for- wculating the number ot ties betwaen either two.. 

lir.tc::1 or fo"U.r-11.ne peM~es. uo.irly ~ccura.te remuts ean be obtained bf 

al terna.tlng: males Md feml'iles bu:~ the aeeu:rae::, ot au.ell a. system C!i'A not 

be te~t~d 607 the tbOOl7' o:t EUifm!)lin.~. 

A t~4y :raucdom line of ancestry can be obtained 'by letting the se­

quence ot sires and dams whicl:1 are t.o be trneed b~ck in the herd-bo~ be 

t'~t of the heads a.nd tails. raepacUvely, in a. coi.u. tos$iil.~ ex;periment. 

2!1e s~".lle sequence should. no-t. of course. be n2ed freQuentl7 in the t&U!le 

study. 

An ~ple of 'lih1s sy3tem 1~ sbotm in ·faole 111 which i.a from a 

pedigree of H-a;:f'ortl Tone. 1093542, taken from the sample et siree used 

in. this stu.q •. 



111 

IUZFOBD i l 03 3542 CAl.V&D ' . ~NBD 7, 1921 

SI 
&caJ.do 6th 46li826 

O:aANDSf' : GRA.ND 1 
oeald.o 36zlg6 J Buleen 372147 •; . 

Sires ire• 
260444 192235 

155310 51817 

6so61 
93294 33734 

20109 
~1 

t 

•· 4 

lltiM 
Tonette 2nd 722110 

G DSIU 1 G!AND.lW 
: Publican 4th : · onette 429765 

>:!?9162 : . • • 

1,5310 
93294 
58939 

9436 

51s1r 
33734 
9904 

Dams 
1211ID9 

atural.l.J'. a eecond sample of the ea.e pedigree would not show the 

same ae ence o! aires or dams. In this table note the tie between the 

\wo 11••• Ullder the patel"llal granddam at1d the lllatemal randdam in which 

Beau Brunel 51.Sl 7 becoae• the COIIUIOD. ancestor. In & second s -oling 0£ 

the aue edigNe Be.au Brummel might not even sppear in any line, or he 

mi~t appear in onl.7 one line, or he might appe in both line of 

ei theJ' the •ire or the 1'am. In this case no inbreeding would be sbovn 

in Hasford one through Beau Brummel • 

.t.n tntueet111~ exaaple of wh t wotlld oeeut" ha..d we UMd a straight 

• e llne f .or a •D:Pl• r: ther than a trul.y random line is shown in 

Table IV. ich 11 also tr<m1 a edigree of Ba.z:!ord !ron.e. 10935li2. 
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Sllll 
Bocaldo 6,h la611S26 

GlWIDSI : GlWl 
Boealdo 3621.86 : :hlffll 372147 

l 
S1rea 

26o444 
66684 
51817 
33734 
9904 

Dame Sina 
192235 

51&17 
33734 

99014-

If 

1. 1921 

: DUI 
: Tone\te 2nd 722110 
: Q mum .: llill.lf 
: Publican 4\h i ToaeUe 429765 

1129762 
S1rea Dama 

189221 
12621'8 

51134 
337311, 
9904 

Sine 
3239lu 
26142~ 
189221 
1262118 
51834 
33734 
9904 

'!able lT lhowa the clo .. at t1e throlJ&h Don C rloa 33734 a• the em-

on 8D.~stor 1n &11 tour 11n •· Re comea down to Ha.sford !one throu,Jl 

Beau B"11111el in both 1111•• f'roa lJocaldo 6th. the a1re of Raiford !one. 

Re c••• down to Hasford Tone through another son., Lamp11 ter 51834. 

~n both lines fro,'1 Tonette 2nd, the du ot H&stord oae. 

A .:tvther check ('llhich will not be thown in tabular form) reTeala 

\hat e-very oAe of the eight great graAdparen\a of Basford Tone 1093542 

trace• in a atra1d,lt uJ.e line directl7 to Don CU'loa 33734 in froa two 

to four &')aerations, six times through the aon, Beau Brummel, and two 

t1Jllet through the eon, Lampli&bter. !hue 1t would be ther WlC<llU!lOA 

for a t1"lll.7 random line to fail 'to show come inbreecU.ng 111 the pecll,:re• 

ot Basford 'fon.e. !hi• 1a t\trther emphadsed vb.en we find that in acicli­

t1011 \o all eight creat-great grandd.re• t.racing in a direet aale line 

to lbn Carlo•• five ot the eight great-great granddama trace la. a cllrecl 

118.l.e 1111• to Don Carlo• .. 

It ie well to a:ake clear \hat a single sam le ot thie sort 1• 

p~ical.17 wonhleae ae an 1nd1cattcm of the 1nbreed1ng ot one 1nd1T14-

ual. !be awrap, hove•er, obtained !ro• a large group ot pedigree• 



should not varr appreciablJ from the R:ctual inbreeding of the gr<>~. 

~1 ther the two.line or fow,...ltne sem.ples of this: k1nd fall at once uto 

the coetfieieQ.t is. zero so ta.r as thl.ll particular sample. 1>s eencemed. 

In the case of the four,..liae samples the: tie must be between one of the 

tt"° line& from the e.ire rdtb one of the two ·lines :trom the dam in order 

re-11ce o-f a common aacestor in the two, lines f'rom the sire., for 1netance. 

would onl.7 1ncU.ea:te that the sir& was inbre-d but would. aot indicate in-· 

bree-ding oa the pa.~t ot' the animal i teelf. 

In the ebmple given. in !fable Ill a eo.n.trl.'blltion of 

(} )tt+n•+l ( l + Fa,) is indicated 1f t.he ccmmoll ancestor ls u genera$ioru1 

back of the e1N -4 n•· genera:Uons ba.ck of the dam.. In. a ·complete ped­

igl'ee .• the nunber o-f a:u.,est:ral lines double~ with ·ea.ch. generation from 

the .offspring. Thu, iA e. random sample pedigJ>ee, the dlaace ot non,.. 

occvrence of a. sp,ec1f1e a.ncaeto:r double\\ with each generatioa from the 

offsprtn,;. fhe sire h_ae 2,n .aucestors in the n.th generation and the dam 

2n' aneesto:rs ia the n'th gene:re.tion.. fbe sample pair of 11.nes ls onl.7 

one among the ~-Hl '. po1s1ble pairs going b~ek as far as the commoa an.­

eesto~. ~e;refo:r., if the sample pair of lines is .a fair sam:Ple of t'.b.e 

total, its coatribu.ti.oa must 'be multiplted b7 2n+n• to obt.ain a f$!.r 

estimate of the inlJreed.ing Qf the whole pedlgree. 

On. carrying out thit mult1pl1cat1on,. the a u.d: a• disappear. and 

the eoef'fieiea,t t,akes the simple tor.m of }(1-18 ) in the two line sample 

pedigree and~ (l-fa) in the f.our line sample pedigree. !h.e~efor, it 

ia not ueeasa;ry:, ln caleu.latin:g the inbreeding, to coua1i the generations 



a complet,e pedigree for the first five .generations and ea.eh of the lines 

then randortted 'to the f'otu1datiQn stock. · A tie occurring ia the random 

fifth generation, ~d niay be considered so in computing the coeffi dent. 

!he fomula. i'x = L, (<.t)ntii'+ 1 (1 +Fa} has preViougl:, been eX}'lained 

in this paper. A coef'fioient of inbreeding that is r~ther hifit,Ll~ reli-

cu.lQted b:, the formttla. no, where n is the number of csses, 1> is the ob-t" .. 
served chance of the occurrence of e, ties a.nd q .•. (1- p), ts the chance of 

~e standard error of F:r. "Jf}! 1 ( ~) • 

the standm.rd error :for the pe:rce.nta~ of 

'ihe f a:setor !&, 
p 

ties down ~o 
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male considered, (x.1) i:rtdi~ai.H,l$ ti Cl)effielent of re1&st1.onship equgl to 

1+ 'Jle· ... ,.'la -~.,..,;,...,"'-_...,.,.. __ _ 
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(17) at about 



f>\lld the l'9lJ.c5 i'!Wilple, (WJ.lY (lit'ect relat.ionshrl) \/.l'~S eonsidered. !J!h1$ WS 

det,srminei/_ by 'b,bulatint from all the 1945 pedi~ees the n.umber of 

eausled fotal number of atiuearanees • 
t;i1;Uctmwi possible et,Pl?e1u·~ees 



'!fhe .aver~,ge eoeffieients of inbreeding and inter se relations.hip 

for the Oklehori1a A. & M. iOollege herd fur the yc:;'([$,r of 19ti.5 which tms 

the year dlosen for the sempltn.g i~ presented in !able VI. 

16. 6.3i ±1 .. 32 lt.. lS 12.45 

Inter Se 
Relationship 

S.04~ ± l •. 01 

fixed for the particular 1.as:r which were fixable. but not yet fixed in 

the foundation anbtals of tl:ie herd. ior example, the eoe:f fieie11:;t of in.. 

brasding or 16. 63%±1. 32 found in the 1945 unrple means tha,t the average 

~nimru. b:.cluded ia that sanrple '1:J8S 16. 63 pereent leas heteroiygous than 

either to ·an animal born in 1~80 or,. i.f the line did not end in an ani­

mal born in 1s:so. to the first animal in the 11ne born immediately prlor 

to 1380.. !herefOl" th.e actual bE,se ds.te would be somett!lere about lS77 or 

elllded all the registered animal.a: of the herd.. College herd record.a did. 

not inclrule the listing of t.he individual. members or the herd for an7 

prior dates and. since 1 t hits been primarily a steer producing herd ~ 
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•e-y way J'epresentat1ve of the herd composition n.ol" tndieat1ve of its 

breeding. '!t!herefor, it is not possible to statis.tleall;r tietemio.e the 

amoun; of this iabr,eding 'ltli.,ieb. hat occurred within the hard itself and 

stock from outside b.e,.-de.. Likewise it 1s not pouible to statistically 

d.e.te:rmiae whether this ainount of inbreeding has been due to a gradual 

process of 1:aereese of 1.nbreedin.g or to a. r;ither abrupt rise in this 

reS1!)tict due to the infusion at sorie parUeular time of rather lugb.ly u.-

bre.d blood lines. for the same :ret1t,sonst no attempt .is made to determine 

the in.crease in inbreedhi.~ per ~enera.tion. lly a proee-ss of d&liu.ction 

we can get the: p,:obable answers to pa.rt of these quest1oa$ as will be 

shown preperly under ths heading. of UJ:>:tscussio.11 ... 

!he coefficient of relationebip. also sbo~tn ia fable Vt .• is a 

measure of the appro:rima.te relationship existing between an.imals ia tbe 

herd se-lacte,d at ru.Mm. '-he s1gaif1~:ce of these figures i.s dependent 

upon the inbreeding coefficieat.. t,iePhee and Wright. 1925, (11) have 

mating among the a1rea and dams ot a g!'OllrJ ot aD.7 siee 'l?Ulf be calculated. 

by the formula Fx • .. n ~re F:s: ls the desired cc0ettieient ant a rep.-
2- :a 

:resen\s the coefficient of inter se relationship. 

In. colann four of fable ll is presen.ted the inbreeding coefficient. 

of the sample whlcb. would be e:~1,ected fl"oa pvel1 random metin8 in this­

pa.rtieu.l.ar heT·L this fittUTe, in ooml)ari.SOltt with the eoet'f'icient of. 

inbreeding ob.nrve4, reveals at onee wbethar the herd at the partieulal"' 

\inHJ tended to h,e 41.191.ded into rather di&tlact groups or vhathe.r the 

members of ~1.ie h-erd a.re ~a.th.er h1~1f 111\e:ttala.te.d. fhe high.er the 



inter u r•la:t1on.t!hip. the higller in. pt*Oporii<>n is the ex,ected c;oeff'i­

c1.ent of in.breeding. For in.stance an inter se. relationsb..ip of' 50 per~:at 

would bring an expected inbreeding coef(i.eient of 13 percent. while BA 

inter se rela\S.onshl:p of 10 percent briags only- an expected inbreeding 

of 5. OJ peree.o.'t. In the present stuq. the amount c! inbreeding ob­

s,u•ve.d waa radical.17 hi._er than that expected fl"OJU the int.e:r se rela,.. 

tioasbip. indicating a ve17 definite segn~ti.on into e. considerable 

m:urabe.r of small gro~s. ~he :.r~~t that the ob served inbreeding was mater­

ially higher than the e:z;pected inbreeding shows that then existed a 

much elose·r .relaticmship betwe.e:n. the Ya?'ious sires an.d dem·s than betweeri 

parel';lts of the herd ma.tdl.ed at randQm. 

~e verg low inter se relationship ot the 19li5 he:rd ii partia.117 due 

to the f'1.:ct that the ei.l#liJ=-five an.imale are sired 1>1 twnt7-nu.e differ­

ent bulls. with only five bulls siring more than five Uffe:rent animals 

in the herd.. Eighteen bulls were f.ound to have sired only one animal 

ea.eh. of the pre.,sent· herd. 

2.. Animals \Je:ed as li'oun.dation Stock. 

!he i'ouda.tion antmaJ.1. of the Oklahoma A.. & M. College herd as 

the3 relate to this atudf will be dealt with later 1n the discussion • 

.irlefi7. the foundation. eto.ck of the present herd es.me from :rather cl<1>• 

bred h.er·ds which 'l:1ere line bred to Amd.ety 4th 9904. With 1ib.e. except.ion 

of a few 1adiv1duals. tb.e founutioa animals o:r the present herd came 

:fr.om the l'urner Re:refortl herd at Sulphm\ Oklahome... Previous studies. 

J"&Viewe4 briefl.7 in this stua,,, reveal that hie toudatton animals le.rp,­

ly originated ia the Robert i. lia:zlett here. and tbe f'o.undat.1on tmimals 

of the Hazlett heX-4 largely ori~na.ted from the Gudgell and 5imp&OA herd. 



3. Si:rea Coat.rtbut1ng Most t,0 the Herd. 

~u:llle Vll gives the most important sires with 1telation to this 

herd, their .coeffidents of inbreedi.Ag an:d their p,reu.\a.p of :relation,.. 

ship to th• pN$SD.t herd. i"ae p-er,centage o:£ in1:a:eeding iL,11.0wn. 1n eoluma 

six o;t the table is important in that it ls a mea.&ve o! the prepotene., 

of this gro,up .of the most widely .oont.ributtng nHs. Column, five 1n the 

table ah.owe th& :percen\ao of direct i-elationsb.ip exi.Scting betwun tbes.e 

sires and the 194; kerd. ihie indicates. the coneeatration. of the blood 

of these sl,res wi thi'n th$ herd at. the pn$ent t,:.me... 'fhe. ~ elll.cb. siJ"e 

we.a eaiv.e4 i• mown as • indtea.tioa ot tbe per,iod of yea.rs throu,@;b 

which tbie relaUon.ahip ~s txisted,. · liean lb!Wi.mel 51817 bas direct re­

latioaeip o~ )l.. 5 ]Jercent to the herd., lbn Carloe lH34 a direct rela­

tio».ahi:p of 2.3.S percent. while Be.zford !lone 1093542,. · Berth :Pole ig~6. 

A.n.xiet:, l&h 9904. and Bocaldo 6th ll61tg26 have dl:r1act J"elat1onslli.ps, 

~n.g down.ward ia the ordff ttru'led from 20. 3 percent to 17. 0 p.ereluit. 
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: i · i Nuaber of :J Bela, ed: Coef'f1ciea., ·-· ·:J(eglst17: Vate U.ppearancea: to 1945 : of 
: Ullber t CalT•d : : Herd .: la'breecU.pe 

Basford Rupert s1., 231'8825 1-12i-• 35 J2 9.1+1 .. 0334 
Prince Rupert 2247105 6- g_, 34 23 6. 76 .0133 
Hazford Tone 76th 2127388 l - 10- '33 JO s.s3 . llll 

as!ord Rupert 25th 12097: 2-19-•23 3' 11. 17 .o,o 
Basford Tone 10935 7- 9-•21 69 20. 29 • 0 2 
Hastord Bupert 634535 1-24-•17 30 8. 83 . 025~ 
Prin.ce Domino 49961.l :9-13-•14 30 8. 83 .1826 
:Bo cal do 6th 4~26 3--20-1-.14 5s 17. 06 . 1571 
Publican 4th 429762 4-24-•13 39 11. 47 . 0112 

,cal do 3621S6 1- 4-•11 34 10.00 • 01494 
Domino 2611259 9-17-~ 05 23 6. 76 . 1810 
Caldo 2nd 2:6o444 11- 2}- • 06 39 11. 47 .0353 
:Beau :Beaut7 192235 &... 5-•o~ 33 9. 71 .12-06 
Publican 139221 1- 3- 1 O 31 9. 12 .1168 
Printer 66684 11- 11- •95 25 7. 35 • 07.30 
Lamplighter 5183>+ 10-11- •91 21 r.i4 .0039 
l3eau :BrUlll'llel 51817 10- 5-'90 107 31. 1 . 0127 
Don Carlos 33734 11-18- 186 81 23-12 . 0117 
Anxlet 7 4th 9904 ~23,-•so 63 18. 53 .• 1532 
lforth Pole 89~ 6-17- 'SO 65 19.12 . 0000 

Pos ible A: ears.nee 31ID 



·Tone! 75th 
T. Ruper\ Mixer 
]'ontotoe lfone 
Commando lu;pert 
::Seau Zento '54th. 
Kazfora Eupert 139th 
'i..\ :Hoyal. Ruper,t 2}rd 
T. tone Again 
ioml ot 't'.Jlndgor 
ione !. 44th. 
T. Ro:r:,.1 Ruvert 8th 
R. 2. Boya.J. Ri,pert 
T •. Bocaldo Tone 2ntl 
Windsor 'l:'on.e 
J&a.zfQrd :J:one 158th 

Ea~ford Ruoert ·s11rt 
College :l?one 16th 
Pri;nc,e lmpert 
Docaldo fone l:)tb 
tta sd1ief Aster 25th 
Ha~ord T,one 76th 
Hazford 'I'oue 7lith 
Mm True ll<Jmino 6th 
"11iR :Royal lx;m ino 4th 
Dandy Domino 90th 
Lassie ~one 
'.Bowdo f'One Jrd 
?regress 

3742977 
3675308 
3555555 
3555000 
3510744 
3l0l7S4 
3040702 
3029016 
3-:,13030 
2;;93337 
2Z9J~25 
2797963 
2719029 
2714434 
2593556 
"'.,.}, h"' .. ,,,1·7, t."r'ti:.Oo 

2343825 
a:.;05028 
2247105 
2207431 
21$8720 
2l27JS8 
21273!6 
2030632 
2tX10595 
12:36512 
1759101 
1733232 
1727750 

10 
1 
1 
1 
l 
2 

11 
1 
1 
4 
l 
l 
l 
l 
5 
1 
9 
l 
9 
l 
l 
4 
J 
l 
l 
l 
3 
1 
l 
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Oklahoma A... & M. 
Stillirater. Okla. 
:l"urner Buch 
Sulphur. Okla. 
;l}anoan Iianch 
ta 11 Creek,, Okla. 
IDs sar Ran.eh 
San Antonio, !e:ms 
R. H. H:a-Zlett 
m. l»radc,_ Kansas 
c. C. JJuxton 
Oklahoma City. Okla.. 
w • .E. Harvey 
llda. Okla.. 
Walter lient:Ht 
t£inneapol1s,,. tilnn: .. 
Fred e. De:Bera;rd 
Kroo1lin.g,, Colo. 
H .. lit Arnold 
:Buffalo. Okla. 
ki. C. i.'.iindsor 
Boonville, Mo .• 

21 4 4 l. 2 1 2 

3 6 1 3 J 1 7 2 3 

l l J9 

35 

1 l 

l l 

l 2 

l 

l 

l 

l 

l 

l 

3 

l 

l 

l 

l 

1 

l 

21+ 10 5 1 6 9 9 2 1 3 2 1 s; 

low coe.fficieat ot rela.Uon.Ghip etlsti~ 1n the herd at present., lf th$ 

1945 calf crop 1s disre.garded,, &11lJ nineteen of tlte anima.111 in the herd 

A study of the eiras of the 39 si1im~ls bred by the College revealed 

that, evmry one o.f th~ sires was bred either by the 1\irne~ Ranch or by 



Breeder of the Iuta of COll•ge Bred Animals in Present Herd 
{ .B7 Year of Cal nag) 

reed.e-:r 
Oklahoma 4. & M. 
Sire furner o:r 
Ballet t .Bred 

6 2 2 2 l l 16 

Oklahoma A. & • 
Gra:ndeire 
Haslet\ Ind 

1 l 2 

Turner Ranch 
Sulphur, Okla. 12 l 2 1 l 11 
eaar Buch 

San An\on1o1 Texae 
C. C.. uxton 
Okl-1loma Ci t71 Okla, 

l l 

1 l 
ed DeB-,:rard 

E:remling, Colo. 1 1 
. Raney 

A;da1 Oklahoma l l 

Annual otal 21 4 4 l 2 l 2 O 2 O 1 l 39 

fables VIII. IX aad l. clearl:, ind1ce.te that the current breedinc 

policy of the College herd ha• bHn definitel7 to .A.n.xiet1 4-th 9904 blood 

1111•• •• bro'llgbt dow throUOl Gudgell and Simpson., o'bert H. HasleU. 

and the !nrner Hereford :Ranch.. !hi• accouate to a large degree :tor the 

intend. ty of inbreeding. Oil the other hand thct· tact that 29 di:f'ferent 

aire1 were used to produce 85 off riag help• to aecoU11t tor the low 

percent ct relat1onah1p .:dating la the herd. 
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IV. IfJilSCUSSUJ:iq 

lhe Oklahoma A. & i"!. Oollege fiereford herd wa.s est~blished earl7 

in 1900. At that time. Willham, 1937, (17). found that the coefficient 

of !~breeding ot the Hereford. 1r.r<;?e.d as a wnol.e wa£i neit'.!:'l;r tn:ree 1,eroont, 

that is, three :percent le$~ hetero21ygou.s than it wa.s in 18iO. In 1900·, 

tfiu~Jtast~r. 1938~ {18) fQund thet the Hazlett herd 1-m,t abo11t 7. 7 percent 

i:ubred 'l'Jhicl1 was more than twice the :inbreeding found in the breed :ass a. 

ir.hole. J\lthough lltUe was deter;nined g.s tc the amount of i.nbreeding 

tl'i'i:itisti.:rig in the f ound1aUon cow11 of the College herd it ca.n be tMisumed 

:from tbe ca,sual observ~tion ·t.h.!!it the inbre.edlri.g was probably closer to 

t}w br,eed a:ve:ra~~ than to that of Hazlett• s heru which xlad the b.enet'it 

eif the line breeding p'l'01gl",$ID ea.:rried on :for so many year.s 'by tludgt)ll 

and Sim1,&on,. the original founda,tion stock largely e.ame in the fom of 

bred CO'ds ~urebseed from t.r. Gu.rtice of !ndependeru::e. ~1ssou.rt. 

Mr. W?t1QG ox;,•r,ated a Herei\lr,1 breeding tam froni. 1897 till his death 

in 1916. A;pparently i>;J:r. Curtice did net at £irtlt pl"81etice very much ia­

b:reeding ~coordlng to ~zelton., 1935. (6.) \<ho s11.ows h,i& foun&1t1,on sto<.'k 

to ltave bee11 purchased about equally f:rein three norttu1r.n breeders and 

lrl s first four herd!. bulls to 11-~ve .ia variety of blood lines. •Fwo showed 

M:dety l~th 9904 blood coming dowr.1. thro~ Ilion Carlos and Lamplighter, 

&rtd one traced. b~ek to A.n~ety 4th 2947,, a half brother of 9904 .. 

'fhe above brer:Hiing was ev1de:nt1Y' •at iLlie College secured in the 

fit'.st 00~$ pu.rcha$ed from Ourtiee. However, l~ter Curtice u.s~d a son 

and a grQAdson o t l!ea:n Bl"utn.<nel 51817 an.d a son of P:r'ince I:i~e:rt Ith as: 

sire~ in buil(ling hhi herd to i:ts greatest po:pularity. As the Collage 

g.ot several of their animals ~t 'the CurUce dispersion sale it is 

rather prcfbable they then. got stock vith a higher" i:nbreed.ing coefficient. 



As in41ca.ted 1» the histoey of the herd given. S!#,rlier in this &tu.GT 

no attempt was ~ia made to increase materialq the nmber of at.ala 

in the herd &til the euly twentie.s t:hen au effort was made to build 

lJ:'9 the qwuit;r ()f the herd. At the Interu.9,tional sale 1:n 1922 e. youg 

bull t1~& purchased that. had Ju.st placed second as a. Jtudor Y$arlin.g in . 

the tnterna,tiow.il Snow. this bull w.e:s :Brae Repeater 9!6783 who came 

ly good type 'bull ud sired wonderful steers en.e of which, J.upert :s. 

was Oremd Champion .ateer at the 1926 I.n.ternation.al. and a.netne:r. ~ll.e.ge 

Ideal, was Grand Champion steer at the 1929 .American :Royal. 

ira.e Re]]eater spe.nt all 'but two of the fifteen years of hii life 1A 

he leaves v~ry little imp.rlr4t on the herd t.o&a.y. In the 340 randmn llnes 

of this st.u.111 he appeared only twice as compared. with 69 a.ppearu:ees o.f' 

Has.ford S:one 1093542, wh,o was also calved in 1921. A complete pedigee 

h~ve been throu~ animal.a C6l. ve<l prlor to 1900. 

fhus 1 t can be seen thet what•ver decrelftfi in heti1ro•ygo.s1e- had been 

e.eeoinpliehed pdor to 1922 was largel~ lost during the probitble genera­

tion and l!t half in which Z.me Repeater w&s the ob.ief herd sire. 

A.tter the Brae Repeater era came the beginning of t.he trM.sition 

:pe:riod ia 'W'hieb the Hazlett and lster \he 'll.\lrner blood lines gredue;J.17 

replaced the fo.rme.r vaned blood liaee in the herd. l!erd siree used to 

head the herd for the la.et t~n. years of' this study include: Progresa 

1727750. la!t.ssie 'ione l 759101, l1eauty' s Bocaldo 17th, 
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\'t1IR ~Ne :&min.o 6th 20fg0632, Ratd'.'r.>rd tone 15gtb 2593~56 and 11 &:,~ 

Rupert 23rd 304070:2. these sires with one excei,tion were e:ithel' fiazlett 

or fu:rner bred, and rich in· the blood of Anxiety 4th 9904. :l.1b.is has also 

been a period o:f treque.nt pm~oi."U:1.sas of' female~ of ·the same general olood 

linei} e.nd in f'iM~t since 1934 very fe·vt @imal & ha,ve been broUiJPt i,ut.o the 

herd. 'ltibicb. did not ea:t>ry tb.is blo.od and almJJet all of the old:er .an.im.iEtls 

whidb. did carry other breeding have ei th.er been disposed of or 'Uiei:r 

line allowed I;o die out when the;)I' :reached the end of th.air bre$diug u,se­

fulneaz. 

~e eoe:f'fieient of inbread.iri.g o:f the Herefortl1 breed as a in 

1930,, qu.oting m.llllmn. (17}, waSi B.l percent which represented in his 

coverage o:t' 60 year.s an avera.~ i.r1erease iu .bQTtloz;yg-osis of about. 7 per­

cent 1:>er generG,tion. l'his would mean that, a.ppronmately three genera.­

tions ha11ing elapsed from 1930 to 194.5. the present coefficient of in­

breeding of the Hereford breed as a 1,ib.ole wouJ.d be bet,1SeJ1 10 aud ll 

percent. In 19.36 it would have been !tp~1Jl"Oximately 9 perCGnt. 

!he eoeff'i.cient of inb:reecling o::t: the i.. R. :ilita.zl.ett hetd in l:9.36,, 

according to Wineheste:r (lg), was 15 p&rcent eiul ha« been inerertsix.g on. 

the average about 1.15 percent. per generation. :iiad :Uazlett bee.11 a;ible to 

continue his breeding prog,Tam until 194-5 we mi~t reasona,bly ~~:0eet t.be 

coefficient of in.breedii1g ·1;o Olt) around l 7 pereent. Since ~~urner started 

kl s herd largely from Ha.el.et t bl'eed:i.ng sind ha,s e,ontin'W\id to ooneent1,ate 

or1 the same olooa. limnt it is again reasonable to asewnei th~t his h.eri 

now bas an :Lno:reeding coa:f':t'icient of betwee.11 16 and 17 peroout. ~able 

111 of this study snows that the Okloooma .i. & 1'4. College herd ,'i_f,j ,'>f 

1945 has an inbreed!~ coefficient of 16. 6.3 parcetnt ± l. 32. men wa 

r.efer I.~ \ilables VIII. ll'. ooil X anu fiml that the c-0r.11podtion o:f th$ 
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present herd 1 s ase:-enti~ly thait t>f :::;u ,,:ffihoot of t::u"' turner herd wHh 

al.most uo animal. more than t':10 s•1Ue:i'at1ons away fr,::irn Turner br.eedii'iit;. 

'.fuus it iollowis in el.l re:rison ·that the inbreeding coefficient :o-f 

'.\rhe !$;bove compc:n:1. rion of the, prolon,~.dd.on ·Of ·the \ii11chester ( 1$} stud,'f 

the present ~tudy ravee,lr; that this i a e:xc.ctl1 ~1.a.t aid o,:cur .ru:..d 

is 11!, verifi ca.ti on of' th,'j acwr;:i>O~.:e ()! this parti eular study. It c~Ji -z,~ 

·s9en t.hf\,:t the present high iti.b:re;,;,Jin~ eoeffi<:itn;:t o:f the college herd 

is t1ot ·the r-estilt of -1%. lc1ng :=:tccmuul.n.tion tJ."td JJ7.ra.midi1;~ of one: lintl o:1' 

blood here ~t th,J institution 'tut the ret1rul.t of a. transfer !n t.otu u.:111:'-

produ.l'.l:'la: of the br<:HHUng J}rogr:t;::ri,£, of 

0 1.:ti~ co mi t tn:eau to oelit tla th~ 

tr,;,blil.?<hi.ng theh" herd~. The.re i z, r10 ltJa:.l,1' of determining through this 

stu._qy ,'!hether a cio..rpre'herisive breed.i,r,e pro;J;rv.iJ.t h.$!.s baeii eitiibli sh.ell for 

blood. '.io do thi1S ~·toul.d. mettn th.-;; use o:f feuer but better qUB1ity ~dres,. 

establishment of & 1)01:ioi'• ,>i' braedhtg within -th~ herd r::1.th.er th1°1n un.­

limitad nurch.a.sa of highly h1bre(;, 'but 61ightl;v un.rel&ted ln:o-c.1din~ st<Jck, 

i;;trlc't adherence to ;a l'uther rigid lit16 breM?-diug :progrri.m. !i'rom 

oomy1:H1ition. of the 1945 c.J.lf ,"!z-0:'.1 .ns, ~hown by 'i'eJ:>le l'.X it ·would suai1 

that ~rOb"'.r'e ,;s i(l; 1.}~ing ml\<la ir, ·thii:lse direl!tiot11 but of com-.Ge titie yoiu.·' s 

reErtU tE4 do ruJt eonstitu.te a :1ary c,i.::n~tt,l b~.s:ti:I :for. dri?,t}i.ng condusioi1.s. 

eoeff'ieient of inter filie rel.'.:l,tionshi';2 in the her1l r,ildch was fou~d t© 

e. pe:rcent. Thi.is figure ia sl:i.t11t:lJi· rnnruler even th.~n. the 2elcJ..tio:i:1ship 



:tor the Hereford b:t'eed 11.s a i,rhole in 1930 by 'i'iillham (17). Jtdd to that 

the f:s;,ct the,t his figures snow thftt tha entire Har.eford l1reed he!li i~ 

~reri.sed, it~ :telationshi~ stfJ~dily since 1910 when it was slightly ab0ve 

5. 2 pe:rcent ,1rrtil 1930 •,.ihen it ~r::\Z tligh.tly over 8. 5 peroent. :.C:h:hi 

sho'llld. miJHtm. if the progre'i!ision co,1tinuad, a. braed l'ela,tionib:i11 of ~t 

le~1,3t 10. 0 parcent. 11vert ii' wa allow for a leveling of£ such as 1/ilHiam 

f\:Jmtd for the period of 1900 to 1310, it would still uu,:e.?.n. tha.t thfi,t 1·an­

dor:1 b17EHi Here:fo1•dr. of the breed as e whole with a relationship of g_; 

1ie:rcexJ.st are !,ore closely :rel1'2,ted to eacll other th.en are the pre.sent 

mer;ibe:rs of the College he1·d ,11th i;1. relationsl1ip of S. 04 percent. ii.ltd 

'this i.n r~i tie of.' tnlly a :probable i:!:l'b:reeding coefficient of arotmd 10 or 

11 percent :f'o.r rando!!1 bred Mimal t as compared with the 16. 6 3 percent 

of college herd. ~fe attribute the low eoef;ficieut of :r:elatione111p 

to the fact, ;as shown by 'fable VIII~ that the eighty-five animals oi' 

ths'.!. he1»d ere sired by 23 dif:t'eretit bulls only five of 'whom. sired tnor~ 

than five m.embers 1)£ the herd 2.nd that ei~.teen of the sire~ were re­

sponsible for only one o!:tspring each. 1l<.n:1ever, the$e fact~ should on­

ly tend to bring the inta:t· se rela.tionshiv down to a. level wi.th t.J:u;d; of 

the e.n:tire breed rather thim to ~o point belo,,., the breed .. 'lttsrage. 

TQblEil ?l?'U sl1owa the relation$h.ip of twe11ty of the most ir.r.rportant 

si:re,i; to 'the herd. It e~n be seen tllat the herd in 19ii5 bo:re &. direct 

rel!:*,tionshi:p of 31. 47 percent t<) Jeau lSrummel 51Sl 7. 2J. i52 percent to 

Ii•)n Carlos 33734, 20. 29 percent to Ha.zford :i'.'one, 19.12 percent to s~orth 

Pole 6946, ancl 1$. 53 percent to } •. nxiety lWh. 99'01~. ihe figure on rela.,.. 

tion:s:hip to :Beau.. llrummel ci..n ba compared 1::ri th a 25. ll perceent relatien­

shi:p of this 'bull to the :ilazlett herd in 1936 and wUh E.. rij,l~;ti,;,,xu:;tdp 

,;f ,:J;ou:.t 25. 0 percent of the :s;;unc bull to the Be:raford breecl &.s ~, Nhule 



in 1930. ~fhe r~lationship of :laeau :Srunru,,el to the college herd i.s close 

to half ··JJ,~ between that of a gran.dsire and a.. :31:re. 

lhi s stii<l;v ,ueas-a.red only the direct relationslai.p exi~ting liisrtt·,>e~n 

di tio.n of ooll.a,teral relatianshlp would incres:,,i:>e foe~e iig0;i:re~. 

chester (lS,) eat:imateG th~,t ·tne tion (ff collater?z.l rel.ations11ip to 

d.irect would l'er.ise lihe l'i~latio;;;.shi:;;:i of ii3aau Brun1mel to the llazls,tt h,£::rd 

f1·m1 2:5.11 percen:t to ,a,l'O'\Jnd 33 p.are.e.nt. Appl;yin1; the .sa.'l'.le :prineiple 

to :rel1:.1:ti<Hll"!t:dp of l1e~n.l: S.rtur.:.tel to th~ coll0ge herd ~hcrold :rai s~ 

the figure from its present 31. 47 to very close to 4-0 ·percm1t. 

;tigu,re for Ileau ilrur1uQel takes or1 sod.ea signif'icanee when one col'lsi:iers 

th.a:t he 'i>HiS born 55 yeSars before the study wa.s m~de. 

lt, is in:teregting to note that the rela.ticnship of the herd l.(: 

~iety 4th 9904 e,.nd to i,orth :Pole 8911-6 was pra,cti.~llt identical 1':'ith 

even a. iligh.t balance in fz;;~or o:t tJorth '.Pole. Of c.co..rse this is n,ostly 

e.ccou.nted :for by the !'act that between tlie years of li~92 rutd 1905 rwst 

of the 'blood riow- found iu the herd. er.me down througt1 13ea:u. :Brt:1;,r,iel, L&1Tp­

ligµter 51SJ4 i:i:nd Print.0r 666s4. Zeau. :Brumuel and. LatrpliGh,ter \1e:re 

both grandsons of .i>.nnety 4th thro,.:ti;:h oon Cu1·lofi 3373lt c;nd bot,h. w€re 

grandsons of l.io:rth Pole th.rough dif fe:rent da.llH~. PriniiEn' ,,,as i: s:ou of 

Eeau llrtunmel. '.thus the ra.n6.oro lines rwming b~ck th:rcugh i.hese ru:d.mals 

Wtnud tend to go equally to Anxiety 4th !illd Horth ?ole. 

A nunfber of outgtanding femfues of the 'br,aed also are r::.ther elosa ... 

ly related to the herd.. Tl.1.ese include .Ibwager 6th 6932, d.wn of Don 

Ca,rlost J.bn ~e:dl"o and Don q,uixote-. with. relationship of 16. lo pereellt; 

:Belle 24629,. de.ro of £eat1 J3rtll'llmel. with 15. SS l'.)ercent; 3eaut;y- t~o:3192. 

dam of Beauty• s Docaldo. Hazford 'fone 3th and. H.szford Rupert. with 
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11. 47 percent; on.ette 2nd 722110, du of Rasford !one. with 10. 59 pe,J'­

cent; and :Bulee.11 372147, dam of Bocaldo 6th., with 8. 82 percent. 

In Ol"der t.o work: out a successful breeding program 1.t is essential 

that aaxial11l u.•e be made of both line breeding and eelecti.oa. either 

can be aucceasful without the other for an1 considerable period of 

time. 'ach auat be u .. d with d1acret1on because if either 1• practiced 

too clotel7 the expense will be rohibitiTe and the uNr "111 be ruined. 

The more common ra.cttce with the averace l1Te1tock breeder has been to 

select a sire not related to the majorit7 of hie fnal.ea., UH him. until 

the first, second or third cr0p of cal••• become of breeding age. and 

then discard hill in favor ot another sire alao practlce.117 unrelated to 

hi• teaalea. uch a a7etem of 11Testock 'i11pr0Temea.t depends on the ef-

fect1nneaa of the ·selection employed and has at lea.at four faults. 

In the first place, the aelection applied to non-related or re-

motel7 related ariiuls 1• leH effective than ia possible among individ-

uals of a sore homogeneous gro • specially is this true when the 

factors involTed. are readil;r modified within the in.diTidual by enviroz.. 

ment or accident• of denlopment. Secondly. the effect of any alre 

etarts being d.11l1.niahed as soon aa his uae ia cllsconti.uued. His con-
\ 

tribution would be diluted one-halt the first generation. by ihe uee ,of 

an unrelated aire. Re would. be responsible tor only one-fourth of the 

genes 1n the ••cond gener tion.. one-eiehth in the third. on .. aixteenth 

ill the fourth ., etc. 4lh1rd. depending upon su erlor individuality in. 

out-cross 11.alee ie a coneenat1Te breeding practice , but it is also a 

slower route to blood coacentrat1on or the fixation of charadera. 

In f ct. it is Yer7 doubtful if ari7 tiu.tion at all can be achieTed 

through selection alone aa practicall7 all the characteristics aoudlt 
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are \he results of .mul.tipl1e1t.y of genes the lndiTidual identity of 

which eanaot oasi bly be made b7 me s ot arq of our present methods of 

selection. A tourlb. inadequacy of the 111tem 1• encountered as the 

eucceu!ul. breeders begin to approach their goal. for 1t 1• impoa ible 

to achieve as complete tiat1on through selection as through linebreed-

1.ng or inbreeding. Thu.a.. further increase in the prepotency of the 

1nd1Tidual 1a hit tecl; the atte.imnen.t of maxillm unifonait7 in the herd 

1s limited; and the p roblem of securing •ires which will I n.1ck 1 ad-ran­

t ageoual7 with the cows beC011es 1ncrea11ingl7 difficult or impossibl • 

If the foregoing atatelllen.ta are tru.e, it follows that breeders ,iiho 

are depending eolel7 upon culling w1 thin. the herd and the select.ion of 

unrelated eirea for their 1Jlproveaent could make more rapid and poti­

ti Te pro&re•• by aecuring and maintairdag a r ather hi&b degree of rela,­

tionehip between the breeding herd and their moat outstanding eirea. 

!his high degree of relationshi can be secured b7 the retention of 

superior sires until their blood has been rather hi"-111 concentrated 

within the herd. !he maintenance of the effect of a. superior sire can 

be acccm 11 abed through the conceatrated use of relati vea of the out­

stan.ding sire. 

In combined inbreeding and aeleetion there are several methods 

which ma, logically be followed, depending on the genetic complerlty of 

the cb.ara.ctera. the i mportance of enTiNDllent and such factors a the 

xtent of the 0peratlon1 and the ri.ak to be involved. 

he first step in. 8D1' ae should be th selection of a rtgorous 

foundation. approaching as closel7 ae possible to the desired t,pe. 

owing that most lines will i.nevit bl7 deteriorate greatly. o.ne could 

not expect to c0Atinuousl7 practice very cl.OH matitags. .By croaain« 



lines within ~ herd one m~y reasonabl:V h0pe to ree°'er more than the 

ori,ginal vi~r and retain those dlazaoteristics ·which h&d been. fixed. 

For the individual breed.e.r. theory as well as pra.etiee ind1c:~itet;; that 

a bl Ost. eonstruoti ve. imp:rove:rruent yrogre~ would be,~ eombi.na,"tion of 'i:.(l.oQd 

e,..')ncentrstion and selection. The closeness .of the breeding which :ihould 

be practiced d.epend,s, naturally, on the homogeneity of the fou.ndi,:,tion 

ani!nills and the breeder• s skill ~.~, Sc, judge of' livestoek. fhi$ apparent­

ly is the conclusion reached by rd.ckson snd. l,uth. 1933. { 4) at the ean­

eltu:iion of a genetic study of P.ambouillet sheep. 

tlork tQ determine b.ow closely one can inbreed and the beBt methods 

of e·stablishiag s.a.fe and yet efficient inbreeding :progrmns is the re­

S-Jc,ondbilitf of the institutions financed by publ1c funds in that ,the 

.he~vy ex:perimenta.l oost and. risk can be lllprea.d out 1:m.d divided ra.ther 

than be a.isumed by the indiv:idnal 'breeder. 



:i:he breeding methodtli- used by the Oklaho:t1a A. & M. College in devel ... 

oping it~ herd of Here:tord cattle are awyzed. 

1\n apprrodma.te method, or cru.cttlating coefficients of' inbreeding 

"1n;d relta,tionship fr<>m livettock pedigree~ develO!}ed by Wri~t and ;'iCJ;~hee 

ws used in thh :study. :rour-line :ra:adam ses.mple pedigree& were u.sed. 

'fhe sMrple in.eluded all the a.nir:t8,l s in the breeding herd of Oklahoma, 

A. & M. College at the end of the yenr of 1945. fhese numbered eighty­

five animals reg! ste~ed in the A.neriectn Here.ford iiecord. fhe bal!I~ date 

used for this st.udy was lSrso. 

i'he herd was esta.blished in 1900 but during the period of 1935 to 

1945 its en.ti.re eomp<ndtion was redically changecl and new breeding wa,$ 

substituted for the old which 1:u;,,s now praetieally disappeared from the 

l'l.erd. Fo'Jt this re~M'ilon, the onJ.j sa:npling which wotlld a.ocur~tely reflect 

the composition. of the present herd e.nd its breeding system is a stUdf 

of the indi Vi duals comp osin€; the herd at present. ~ampling ID.lMie at 

periodie intervals during the history of the herd would reveal. radical 

e..na,nges but would in no way reflect the breeiU.ng of the prelilont 11.erd 

i,uul would only e~.u~e confa1:'liOn enfl mi auii.ii.erst.l!*ndinl!. 

'The coe££iei.ent of inbr~edin~ .fo:r the 1945 group was 16. 63 percent. 

this compares tJith ru:t inbreeding coefficient of 15.0 percent for tlle 

H:azlett herd ~e~ dis1,')ersed in 1936. i'he 1nbreedi11g cf the Hazlett herd 

h'ld been inereadng; about 1.15 21e:reent ,er gEtneratio·n and had it l1aen 

continued it ';Jfi;,uJ.d in 1911,5 ha:ire been about the $m:Je as that .of the 

:present college herd. \'Ila.is comparison is marle be<!t~use the oollege herd 

is rtow primru.-1101' of the bre~ding of Robert Y. Hazlett ood later of Joy 

iit'll"ner~ 1.>mo e~rried on rather closely ,nth bis better anim!!.1$ and 



breeding 1ysteJl. hle com: area also th probable inbreeding coeffi-

cient of appro:dmatel7 10. 0 percent. for the Heret'ord bned as whole. 

The c.o-efficient. of .1nbreed1ng for the herd was r ad.1call7 higher 

than would 'be e~ected from the coefficient of inter ee rel t1onship 

which w found. \o be g_ 04 percent. The low 1.nt•r ·ae relatione:hip 1• 

partial.17 du~ to the f ' .ct th t the 85 animal• in the 1945 herd were 

aired b7 29 d1:f:terent bulls, with onl7 fiTe bldls siring more than f1Te 

different animal• in the herd. Jllghteen bull• ere tound to b&'ff eired 

only on animal ea.ch of the present herd. Thia inter H relat1oneh1p 

coeff1c1ent ot S. 04 percent compares with an inter .. relationllhip of 

(l!'OUlld 8. 5 percent for the Heref~rd breed as a whole in 1930. fhua 

random bred anim le of the breed are a arentl7 more closel7 related 

than are t he aniJDals of 'Ghe college herd in 1945. 

Moat of the foundation animals for the herd froil 1900 to 1916 -were 

furnis,hed b7 J. • Curtice of ln.dep~ndence1: Missouri. Moat ot the aui­

mala responsible for the pre ent herd ca.e froa the Bo7 '!urn.er herd or 

tha.t of i. R. Haslett. 

lt w s found th t tb.e 1945 herd bore a direct relationship of 31. 47 

percent to :Beau llrmnmel 51817, 23. 82 percent to l'bn Carlos 33734, 20. 29 

percent to Has ford fone. 19.12 percent to North Pole 8946, and 18. 5 3 

perce.nt. to Anxiet1 4th 9904. !he relat1onah1p of :Beau Brmunel to the 

eolle.ge herd 1, about half wa7 between that of a -grande1re and a e1re. 

while hh relationsh1 to the Hereford breed aa a whole ia 25 ercea.t • · 

that o:f a grandaire. 

Vor most of the period of 1 ts en eteAce the herd has been used for 

the production. of eteer1 for exhibition purpo... 'l'hi1 program has been 

very 1uccesstul but ha.9 reeul ted in a bNeding illproTemeat program that 



differs fr• that of' the leading breeding he-rde of the period. !be 

t.ren-d of the laS:t, several years and especiall7 the· last three: in-dice.tea 

a revision o.f polley alread7 being ~et! vated. 
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