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lJQJOJ>fJCTION 

h'OfP'••• through performance teatlng and aubaequent aelection for 

econceic traits in beef cattle een be accelerated ay recognition of the 

major eaviromental factor• which obacure genetic differences 8lll01'l& 

animale. Since genetic improvement of any trait depend• ta put on 

the heritability of that trait and aince heritability i• iDCt."eaaed by 

reducing the environmental variation, adjuatin& for kn.own enviromental 

effects abould make aeleetion more effective. 

Very little research baa been conducted aolely to obtain con-ectton 

factor• for these enviromaental influence, ln yearlina cattle. 1'be 

purpoae of thia atudy ••• to eatimate the magnitude of •• IUllY •• 

poaslble of the non-genetic or eavlromental influence• on averaae 

dally aaln (ADG) and grade of yearling cattle of the Angua and Hereford 

breed,. 'l'be aourcea of variation atudied weTe: herd, year, age of 

de, month of birth, age of aniul and pr•• and poatweanina unaa ... at 

practicee. Selected intuacttone were aleo included. 

1 
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Since moat atucltea of tbte type have been done on a vttbtn-herd 

baai•• no pertinent ltterature vo found. 

l!ll 
Brown (1961) found the effect of on weight in Hereford ad 

Anau cattle to be moat apparent between 300 and 420 da,1 of age. Year 

effect• aaoag calvea were ... 11er and not alway• atptficant. 

lfevtlle .t1 Jl.• (1962) repc,rted that AJ)G of stocker• on teat. ADG 

on fattealag t~sts, and slaughter weights were s1gn1ficm1tly diff .. rent 

for different yeare. 

Cunntngbam and lkmderaon (1965) reported significant year 

on AnG and g,:ade of both Hereford and Angus calvea. 

Sc:hallea and l-larlowe (1967) reported a stanificant year effect on 

36S•day weight of performance teetod bulls. Pollod Hereford bulls bad 

greater tucreaees in 365-day weiaht than Angus and Hereford bulls over 

the •-voral year•. 

6at°CII! 
Cow• influence the prewantaa growth of their calve• both by the 

a••• trauaitted to the calf and bJ tile maternal envir01881\t provided 

to weal111. Preauultly, cba111e• in aize, wtgbt and phy1ioloalcal 

function which accoapany aging t.a cow• atgbt be expected to influence 

2 
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thta anvirolllNllt and cona .. uently have a direct effect Oil birth and 

weam.111 vetaht. BecauN the maternal eavtroment n1ch effect.a waning 

ve1pt IUY' alao influence 1•arltag wipt and grade, the influence of 

qe of d• on tbeae tratte vae coneidered. 

To evaluate factors affecttag performance, the recor4• of 532 

calves fraa pure1>red and 1racht 'Polled Hereford hade, utntained at 

the Georgia Coaatal Plain BxperiMnt Statton, were uaed a., McContck 

.f1 11• (1956). Age of d• wea found to have a effect on 

birth ad 210-day veighta of the calve1. Calve• out of two•year-old 

cove in the purebl'ed herd were 107 pouncle lipter and calve• out of 

three•year•old cows were frcm 63 to 73 pounda lighter than thoN out of 

eipt-1ear•olcl cow. '1'be tread••• the aaae up through the eigllt•yen• 

old dau; alton etgbt :,en• of age, the wanina wight• fluctuated 

ineaularly. A 1iatlar patten waa obaened in the &rad• herd. lletpt 

dlffereneea after• 140-day feed teat were approxf.utely the aae. 

loch aad Clark (1955), uaina the record• of 5.952 Hereford calve• 

ralaed at the u. 8. I.ea&• Live•toek lxpertment Station, Mtlea City, 

Holltana, durt:og the period 1926 through 1951. ueed two method• in ••· 

tt.aatiag the lafluence of age of d• on fall yearllna wetaht• and grad••• 

Method A cC1Dpared neraa•• of all record• made at each as• and •thod JI 

ccnpared recorc1s ude by the 1au cow at two different aa••• In general, 

the ... of 411D effect• wre lara•r when calculated by method I. Fall 

yearliaa veigbta incnoed with age of d• through aeven-year•old• aad 

thea declined. t'bey found le1e difference :l.n wetpt amoaa different 
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aae of d• groupi113a at yearling age then at wantu.g age. They atated 

that the emaller difference• probably illustrate the tendency of calves 

to grow more rapidly following perlode of limited feed aupply. In 

addition, correction of fall yeerling grade doea not seem to be large 

enouah to be of any practical taportance. 

Swiger (1961) reported on genetic and enviromlflntal influences on 

gain of beef cattle during varioua ,-rioda of life. Hie age of d• 

COIUltanta ebowed • tendency for the calve• of younaer and older cowa 

to aatn more 1n the firat of five poatwean1ng periods. '1'hetr advantage 

vaa overc0118 i11 the aecond and third periods, howver, and reveraed 

toward the end of the teat. He auggeated that the net effect of age 

of d• on poatweaning gaina depended oa the length of the feeding 

peTiod and doee not neceaaartly diadnilh after a few weeks. He indi-

cated that taking into account the age of dam pent.ta aore accurate 

evaluation of anicaala for postweanlng 1ain. 

Swtaer !1 J!• (1963) reported no important effect• of age of cl• 

on gaiae and gradee. They concluded that age of da ad~ 

Juatmenta for weening weipt are appropTiate for ny weight to 5.SO daya 

of age. 'fhi& ineip.tfican.t effect of age of da on poatweanlng gain• 

concur• With the reeult• of IH.tcbcock !1 .!1• (1955) baaed on data &DIil 

grade Hereford cattle at the Squaw-Butt•-Harne7 lsperimellt Statloa in 

01.'egon. 

arovn (1961) •tudied the weight record• of 287 purebred Hereford 

calvea, 334 purebred Aberdeen-qua calve• and 271 purebred Aberdeen-
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An.au• calve• in three different herd• at 60-day interval• from 60 to 

480 daya of age. 'J.'he age of d• effect wae algnificant tn the Hereford 

and one of tbe An.au• herds at all ages; however. in the oth•r herd. it 

waa oot atanificant after 240 daya. There waa an tncreaee in weight 

of calvea •••ociated with an increaae in age of da durtna the early 

year• of production nd a aubaequent decline in calf weight following 

the years of peak production. The Hereford herd aucl one Angu1 herd 

reached their aaxiawaa production tn the third or fourth lactation. 

where••• the other Anau• herd did oot reach a peak until the fifth 

or aixth lactation. In all herds. the average age of calving waa 

between two and one-half and thrH years. Bia obeervationa eupport 

the recoamaendation that age of d• correction factors be developed 

under enviroaaental conditions eiailcr to thoae where they are to 

be applied. 

Thi• agreea wt.th the results of Brinks .!1 !!• (1962) baaed on 

the record• of 1,029 performance te•t•d Hereford bull• collected over 

a 20•:,•ar period. Age of da had• significant effect on birth weight, 

180-day s-tn. 180-day waning weight and weaning score, but had no 

•lanificant effect on a 196-day postweaning gain t••t• Leaet aquarea 

constant• were neaattve for both the younger and older age of de 

groupings. 'l'hey postulated that if there 1• a coa.penaatory effect in 

aaln during the poatweantaa period due to difference• in preweanlna 

maternal envtrament, it ehould lte present in the age of d• conetanta 

for the 196-day aatu. 'l'betr results showed age of dan conatanta for 

fiul wet1ht to be very at.miler to for weaning weight. 
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Neville .!1 .U• (1962) found no aian.tflcant effect due to -• of 

d• difference• in poatwantna performance of Hereford calwe. Off• 

epring from four-year-old daa were generally the beat perforaera while 

thoee fTOlll three-year-old d ... were conai•t•ntly th• perfonaere. 

In their analr•••• age of daa difference• were adjueted for veipt of 

cl• and production. 

Data on 633 bulb perfonance teated at Culpeper, Virginia, and 

analyzed by and Marlow (1967) abowed that aae of d• had a 

aiantficant poaitive effect on the 365-da, weight of bull•• The eae 

trend wa• preaent in lifettae M>G and teat ADG. lad•of-teat type 

ecore waa ••••ntlally unaffected by age of cl•• Other data on 364 

bull• perform,mce teated at the Beef Cattle le1effch Statton at front 

loyal, Virginia, failed to •how any atpiftcant effect of age of da 

on lifetime ADG, teat ADG, 365-daJ wetgbt or end-of-teat type acore. 

Taylor (1967), uaiag the record• of 2,650 HerefOTd cattle, reported 

a 1eneral riae in 200- and 400•day weigh.ta of bull and heifer calve• 

•• the age of the d• iacreaaed. Dau reached their peak perforance 

at aevea yeara of qe and declined thereafter. A difference of over 

50 pound• between the 200-day wlahta of bulb and heifer• from three• 

year-old and aeven-year•olcl d•• waa found which waa probably due to 

the aise od/tW ailtdng ability of the cow. '1'hia trend vu atill 

appannt in the poatweaning 400-da, adjuated wight• and empbuized the 

importance of an ad8illu.ate milk aupply in the preweaning atqe of the 

u..... He indicated that postwanina growth doe• not alwa,1 

adequately CClllpensate for poor preweaning powth. 
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Age of Apipl 

the growth rates of aniula vary vlth •••• Growth atarta at cou• 

ceptton nd continue• until uturtty ia reached. Becauee of probable 

difference• f.11 growth rate aa an animal growa older. age of animal 

effect• were conatdered. 

Dahmen and Boaart (1952) found that aae•put•on test had• eignifl-

cant effect on rate of aatn durtna the teat period of 74 Angua and 

Hereford beifare and bulla. 'Ibey stated that older calve• have• 

greater proportion of akeletal arowth than the younaer animal• llhen put 

on teat and conaequently have a greater opportunity for the production 

of additional body eubatance. They obtained a reareaeton coefficient 

of 0.00461 tadtcatina that each 10-day increue ta age when put on 

teat resulted in 0.046 pounda per day difference in gain while on teat. 

Swiger .!1.tl• (1963) 1 uaiaa welghta and grade• of 1671 calves 

fl'Cllll tbe Port lobiuon Beef Cattle l.eNarch Station aad the Nebraaka 

Aarteultural Experiment Station, studied the effect of •1• of calf 

011 poatveaniaa gaina. 'nley concluded that tlte effect of •1• of calf 

OD ADG frca 200 to 590 daya of••• for bulls, heifer• and 1teers waa 

anall •nouah that nealectina to adjuat for it would have no aigaiftcaat 

effect on adjuated 550-day weights. According to their naulta, bulls 

plateau tn growtb at about one year of aae, wbtle belfera plateau at 

approximately 250 days of age. 'l'he effect• of aa• of calf 011 acore 

were conalatent for all of calve• and about the•--

for all•••• their scoring ecale ranged from 1 to 15 with the blgher 

1corea moat desirable. Moat of their animal• acored ~etwen 8 end 13. 
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the effect of age on both 200· and 396-day ecores waa approxillately 

0.01.5 of• unit per day of age, where••• the effect of ace Oft fiul 

score w.ae auller than on earlier Adjuetinc ecore for age 

of calf resulted in only an occaetonal chan,e of ou unit. 

Age of calf effects were significant only for final weight ta a 

etudy conducted by Brink• .!!ti• (1962). Age of calf h-4 no ataniftcant 

effect on 180•day gain, 180-day weanina weight, 196-day poatweantna 

gain, or weaning score. The regreHion coefficient of 1.89 potmde for 

ftul weight on daya of age ailllilar to that of 1.94 for pre-

weanlna daily 1011. 

Data on bull• in the Virginia Beef Cattle Improvement Aaeociation 

vere analysed by Marlowe (1962). A• the age of the when 

record of performance teat increaaed, their lifetiae gatna decreaaed 

and their end-of-teat type acore increased. Both younger and older 

bull• grev alowr than the intermediate groupe. 

Month 9f Btrth 
It ta generally true that beef calvea born in late winter and early 

epring grow at a faater rate. Koch and Clark (1955) regreaaed various 

tralta on wanina age to determine the effect of aeeaon of birth. 'l'hey 

reported that calves horn later in the calvtug ••••on were altptly 

heavier at blrtb. 'l'he regression of gain fl'om birth to waning on 

weaning age was -0.04 pound• per day and the regression of weaning 

acore on weening age vaa 0.01 unit per day indicating that early calve, 

tend to acore a little better than thoae born later in the .. aaon. They 
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concluded that none of the regreeeions were of practical importance. 

The ebortneee of their calving aeaaon (.April and May) could have 

affected their concluaione. 

Marlowe aud Gain.ea (1958) atudyina factor• affecting preveantna 

growth and type of beef calve• found aeaaon of birth to be of practical 

and etatiattcal 11lllportance for growth rate of non-cre•p-fed calvee. 

'11le effect wa1 of no practical importance on growth rate of creep-fed 

calve• or type acore of either group. 'l'hey atated that creep feeding 

appeared to have an important influence in equalizing type acorea over 

all aeaaona. 

Brown (1961) found that aupplemental feeding during the preweaning 

period in a herd of Hereford calvee over.:am.e the effects of aeuoa of 

birth. Pall calves were lipter than eprlna at all aa•• to 480 

day• (60-day intervals) in two other herde. However, the aeaeonal 

difference• during the poetweutna period were approxtutely the aaae 

for all berda. 'l'he laqeat differences were obaerved at 180 day• in 

the preweaning period and 480 day• during the poetveerd.na period. Be 

concluded that even though the aeaaonel effecte were relatively large 

duriq the poatveaning period, the uae of correction factors did not 

appear juatifted. 

Neville !l..11• (1962), uelng data collected over• three-year 

period on 129 Hereford calves born between December 15 and March 15, 

found that late born calve, had si&rd.ficantly higher poatveanlng daily 

gaina during fattening teat• and higher weight per day of •a• at 

slaughter than early born calve,. 
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In another report Neville (1962) etated that for each day later 

in th• calving aeeaon that birth occurred. calves weighed 0.3 pounds 

more at four montha of age. Thia significant effect••• not preaent 

at ei&ht months of age, however. Cuaniogham and Henderson (1965) 

found no eigntflcant effect due to month of birth. 

Marlowe tt J!• (1965) reported that calve• born during March and 

April made the faateat 1atna. whereae calves born durina August and 

September made the slowest gaina. 'l'be difference waa approximately 

0.25 pounda per day for non•creep-fed calves and 0.17 pound per day 

for the creep-fed calvea. Creep feeding partially offaet the magnitude 

of these differences. 

Taylor (1967) found spring born calves tended to be above average 

weight at 200 daya of age but below average weight at 400 day• of qe. 

On the other head. autumn born calves were below average weight at 

200 daya of age. but were above average weight at 400 daya of•&•• 

Winter born calve• were conslatently the beat and smaer born calve1 

conaiatently the pooreat growers. 

Prmm&na Mf PIB!MP& Prasttce 
It baa been found that the nutrition of the calf up to the time 

of weaning affects weaniaa weights and grades. Marlowe and Gainea (1958) 

reported that on the average creep feeding of calve• appeared to tncreaae 

their growth rate approximately 0.1 pou:a.d per day and their type score 

approxtutely 1/7 of a 1rade. Creep feuding deereaaed the difference• 

in arowth r4te and grade of calves born in differQnt mouthe of the year. 
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Not only did • .,...rand fell calves grow futer wlutn creep-fed, but 

their type score• were more nearly equal over all aeaaona. 

Taylor (1967) found an advantaae of 20 pound• et 200 daya of age 

for both bull and heifer calves in favor of creep feedina, while at 400 

day• of age the difference• were 50 and 35 pound•• reapectively. There 

va• approximately 30 pound• difference in weaning and postweantng 

weight• lu favor of tboae calvea wlltch received aupplementftJ ailk 

(nurae cow) and creep feed. The benefits of hlaher planes of nutrition 

prior to waning were stt 11 evident at 400 and 500 deya of •a•. 

to•tnaspg Hlwwnt ft•sSls• 
No account• of the effects of poatweanina l\8Dagement ou growth 

rate or grade were found in the literature. 

1pyironpcmea11uter1cttoe1 
Very little work ha1 be•n conducted concerning 8'0Vironmental 

interactions. Swiger (1961) placed Hereford calves on 140-day feed 

teat divided into 28•day pertoda and teated for interactions between 

age of calf and year,•&• of calf aod sex, age of calf and age of 

d•, ,ae of d• and year and age of d• and sex. The interaction 

between qe of d• and year waa coneiatently eigniftcant aero•• the 

five poatveeaing periods (vith the exception of period two). 'l'he age 

of calf x •ex of calf interaction had a aigntficant effect ou weaning 

wight and alao on weight at the end of the fifth poatweanina period. 

Age of d• x sex of calf vaa atantflcant duriag period three only. 



12 

Cum1lna)laa and Hender.on (1965) plotted the two-way later•cticna 

emona HX• •&~ of d•• and year. In au1'aequent analyse•• the eex • ,-ar 

lateraction ••• found to ~e algntficant. 

Schall•• and Harlowe (1967) teated Hlected 1nteractlou• 8lllOfl& 

performance teeted bulls. '!hey wre ))reed x year, year x dvarfl• 

atatu•, breed x maacultnity, and dwarfiem etatus x prewaa1ng type 

ecore. the onl7 et1niftca11t lnteracticme were breed x Y••r and 

breed z maaculintty. 



eMCJIYI! 

!la• obJectiwa of tkte etudy wre to eats.ace tbe ... attude of 

u un, •• poaatble of the non-aenetic or elffiromental iafluencee 

oca AIG aacl pacle. of yearU.aa cattle of the A.Dau• and Hereford breeds 

aad to obtain appropriate conecttOD faetora for theM effect•• 

13 



!be data uaed la thla •tudy c:ae frca Mffl'al 80Ul"c••• Tlaey 

included 635 neorda on yearltaa bull• that weat dlroup a 140-clay 

perfonaaaea teat at Culpepu. •pouO&'ed t,y the Yf.qinla Beef Cattle 

Impro,,eunt Aaeociatf.OII (ICU); 307 bull• that WIit throup a ...... 1. 

168•daJ teat at the Beef Cattle leHarcb ltat:lon. rroot lloyala aac1 

1,845 IMall• perfOl'MDCe teatN tn 38 private bercla ta Ylqinla. 'Die 

laeif•r• included 288 IMtad rataed la th• lland Conectloul rsa herd; 

909 bead ralNCI ta the reuarcb bard• at Front loyal; 160 head ralNd 

la die reNaroh herd at H1dcllel»ur1; ad tile raut.ader raiaed ta 56 

private hffd1 daroualtout the ante. 'l'bere were 1,498 Auau• bulla, 

2.1 217 ...,. beifer,. 1,289 Hereford lnalla aDd 1,402 Bareford hat.fer• 

ta tbe coaplete atu.dy. 

Al 1 1'ecOl'd1 were coded accord1"8 to herd, 1••, 81• of ••• 180llth 

of lttrth, age of animal• and ,re- and po1twat111 mnaae11111t practice. 

lach &reecl•Nx group vu treaucl ••parately tn the •tatlattcal anal1•••• 

Die effect• of 1'erd1 year, aa• of d•, IIODtb of l>trth, qe of animal 

and pre• and postwald.111 ........ practice wre treated• tndepelldent 

varialtl••• tlbea-••• MC aD4 &rad• were the dependent venablee. Dae MJG 

wae c-,uted b7 •ubtt:acttna • indtvidllal'• birth wtpt trca Ilia final 

wipt and dt vt.41111 by bl• •• 1a da,e. Since actu•l btrtb welgbta were 

14 
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not natlale for all aat.ula, med .,,.... •• WHe uHCI wheuwr 

neceaur,. 'Ill• value• ued were 65, 60, 70 and 6S pouacla for Aaau• 
blllla and heifera and Hereford '"1111 aDCI beifaa, n-,ecttvely. \'be 

type HOl'lltl 11•t• (Brade) r .. a4 from 3 to 17 ad vu deeertlMMI by 

Marlowe !1 Al• (1958). It cltvtcle1 each aract• into three value• vlth 

15•17 for raac,, 12•14 f«r Olotce, 9•11 for Good. etc. 

la addiUoa, all •nta•l• wen arocaped into three cateaod.•• •• 

to pnveaalng ........ t practtcea (1) DOll•Cl'eep-fed, (2) creep•fed, 

and (3) oo IIUl'N cow. hcauN of the .. 11 IIUMft of obNnatlona, 

the tbtrd poup ••• eUaiuted ta the analr•••• rurthel'IIN"•• all 

.... 1, wre p-ouped into three eateaorl•• •• to poatveatd.111 manea•· 
MDt practlcea (1) tlaoae rece1"1.na DO grata aupplaeat, (2) tboae 

recelvtng ltatted pain, and (3) tboee ncetvtaa full feed during tbe 

latter P'owdl penocl. lecaun of the .. 11 ..._ of bull• fallt.DI 

111to the first cateaor,. tt ••• aot tac:ludecl tn the wll naly•••• 
Prior to an, atattattcal a.at,aea, the data were exat.aed and 8111 

ban wtth lacG11plete record• or oth• tneonalatenctea ••• dlae•ded. 

Aleo,-, 1nccaplete O&' tacoutatent tndivtdu.el record• Vffe remove4. 

lt•S&IS&ffl b:eu+er,, 
'Iba 1 ... c -.uan• method of fltttaa C01M1tanta, •• deacrtbed lty 

Heney (1960), vu uaecl 111 tlle aulyat1 of •••• data. 'J.'h• -4el for 

pr•U.at--, ••11••· vu 

Ytjkllmop •JA+ 8t + 'J + I\+ 11 + c• + •n + Qo + •1jklmnop 
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where 
th th Yijklanop • the p inclivittu.1. with the o poetweniag treet:aent. 

the nth vreveantng treat.Mot, tn the ath age of aniul 

grouping, with• da trra the 1th age of de groupiitg1 

born tn the t th IIOllth, wiped ln the Jth year, and 

from the 1th herd, 

)A • the overall mean or effect c-.-..on to all antula, 

Bl • the effect ccaaon to -11 .. 1a fra the l th herd, 

Aj • the effect camnon to all aniaal• ve1ghe4 in the Jth year. 

I\.• the effect coaaon to ell animal• born in the kth mcmth1 

D1 • the ef feet CCIIIDD to all am.ma 1, wlloee d... were in the 1th 
age of d• grouptug. 

C • the effect ceaaon to all ant.aala in the age c,f ant.ul 
• grouping, 

th P • the effect coamon to all aniule receiving then prewaoing 
n treatment, 

Q • the effect era 0""1 to all animal• receiving the oth poatwaning 
0 treatment, 

•tjklarlo • l'andCIII effect. 'l'he •'• were aetuaed to be frm a 
P nonaelly dtatributed population with l(e) • 0 and 

variance er e2. 

'lboM tnclependent variahlea having no a1gnificant influence on ADG 

were not includecl in the final analyeea, except in two 

where a nonatpd.ficant variable vaa part of• etgntfteat lnterection 

With another variable. 

A t-teat wu perforMd to determine which of th• partial regreaaton 

eoefflcienta within each aubmatrix were eignlficently different fraa the 
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other partial regreuton coeffiet.ente ualng the eq~tion 

t(i - i > • Y (c11 + cJJ .. 2 c1l) u- e2 
l j 

where•, and 'iJ are eatiut•• of the 1th and Jth conatanta within• 

aubaet and c11 and cJJ •• the correepondlng iDYeree diagonal eleM11ta. 

c1J ta the cov•iance of a1 and aj and <:re2 11 the en:or Mart equare. 

Cl•1iflcatlone within a aubNt wre combined in later anal1•• when no 

•tattettcal difference• vere preNnt and there w• no apparent biological 

reaeon for not ccabt.ning them. In other cue• c:cahiniag •• done eolely 

for btoloatcal reaacma. 

Sine• the reatrtctt.cm f a1 • O wa lmpo•d• one row and one 

colmn wre deleted from each eubnt 1:o tlM lnverae aatrlx. 1.'be 

deleted element• of the lrrverN utrtx for the conatat obtalne4 by 

subtraction wen computed u follova: 

cl(p+l) • _ (Cl2 +ell+ ••• + clP) 

c2(p+1) •• (C22 + c23 + ••• + c2p) 

• • 
• • 
• • 

c<p+t) (p+l) • _ (Cl(p+l) + c2(p+1) + ••• + cp(p+l)). 

Standard ettore of the eonatata wre eaaputed uaing the fonmla 

•~ .-v cliq-28 
Ci 
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ln addition to the prellllinery least tqUare• analyaee. etapl• 

phenotypic relattonsblp• were computed between pair• of the aeveral 

independent varublea end between each of the indepelldtmt vaial,lee 

and the two depen&tnt variable• within each brMd•aex p-oup. Since 

ac,at of theee relattonehipa were quite low and none greater than 0 • .5, 

they could all be includ..S together in the le•t aquarea aodela to 

obtain their indi•idual and emblned effect• on the depelldent variablea. 

Standard erroi-a were computed for the alaple correlationa using 

the formula 

a- • 1 , (Hoel, 1960), 
8 --/n-3 

Where n 1• the total tUlber of obeenatf.ona in a p•ticulff breed-NlC 

greup. To t;eat the hypotheaia that the correlation coefficient• equal 

aero, the foraula 

t • __ r __ , ••• u .. 4 (Steel and Torrie, 1960). 

Sf.nee the aulyN1 WT• dona on a within breed alM! within eex 

baaia, they are diaeuaH4 Npffately. 

Aini Bulla 
The Angos bull data were collected at Culpeper. Front loyal a 

from 17 berda particip-attng in th• Vtrgini.a Kl.A, O'fft' the Y••• 1956-

1967 <t•l>le I). loughly 50l of the 391 Cu.lpeper bulla were creep•fed, 
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vhereaa of the 177 frO'llt toyal blllle, only the 44 Tai.Nd duriaa the 

,en• 1960-1963 ffft cnep•fed. C..eep feecttna wu practiced in 9 of 

the 17 ICU hercla. No ICU hffd vu included that did oot coatrllMlte 

un than 20 ot,....,.ttona. 

».. of the AO&U• bull• rqed &om 2 to 14 yeare of age and, 

Need oa prelia:lury aulJNI, were grouped •• follovaa 2 :,ea•old&, 

3•5 yeu--olcta and 6•14 1•«-olda. Alao, the pnU.adury aulyeea 

auu••ted the follawtog pouptna• for •• of bullel 10•13 moath•· 
14 montlle, U 11011tha, 16 month• and 17•19 aaoatha. 

\11.erefore, tile final model vae 

+ •tjhanop 

1 • 1, •••II 19 m • 1, •••• ' 
j • 1, ... , 12 n • 1, 2 

1 • 1, 2, 3 0 - 1, 2 

where 

Yijlllnop • the , th individual. td.tb the oth poatwff.l'lina tteat.lNnt, 

the nth preveam.111 tteetmaat, the mth aa• of atmal 

g1'oupi111, Iii.th • d• from the 1th age of d• aroupt111, 
th th horn in the j year, and from the t herd, 

(PQ) • the effect of the noth l'Q 1ubclaaa after the averap no 
effects o t P aDll Q have heen removed, 

(.O)Ju • the effect of the Jnth Al M1bclaea after the average 

•ffoeta of A and P have been reaoved, 
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•tjlamop • randaa effect. 1.'lle ••• wr• aeaumed to be fl'cn a 

nonally dtetributed population wtth l(e) • O and 

variance <:re 2• 

'l'ke other effects were defined prevtoualy (p. 16). 

'lhe ncord• of 2,217 AD&u• heifer,, dietrtbuted flfl' the 1••• 
1955-1967, Wft'e collected nd analyaed. !beee date cae fraa Frout 

loyal, Mtcldtebur9 and 34 berda puttelpaUng ln the Virginia BCU 

(Table 1). To detecaioe the eigntftcace of aelected f.ntaractiou, 

herda f.n the preltmiury analyNa were cmtbtned oa tile bute of UD• 

adjuated meant into 9 log!.c.al categorlea end recoded. 

Wbtle none of the Front loyal b.eifera were creep-fed, approxlmetely 

a of the Middleburg heifer• received CTeep feed. Ia additioo, 40'k of 

the ICU herda were creep-fed. 

No ICU herde vUh 1••• '1iaa 20 oltanvatlot.ta were included 1n. the 

preU.minat')' anelyaee. furthermot'e, the preU.adnary acalyaea rewaled 

certain logical of the independent valatalea. for aa• of dam 

they were 2 and 3 year•olda, 4 aDd S year-olda, 6·11 year-old• and 

12-lS yeff..,0141; and f!or age of antaal the)' were 10•13 monthe, 14 moatha, 

U and 16 IIOUth• and 17-19 months. 

Dae final model UM4 to analyze the Aogua heifff data wu 

Yijlanop • f' + 81 + AJ + "1 + cm+ 'n + Qo + (AP) Jn + 9 t.Jlnmop 
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i • 1, •••• 36 • - 1, • ••• 4 

j - 1. •••• 13 n • 1, 2 

1 • 1. •••• 4 0 - 1, 2, 3 

••r• 
th th Yijlanop • the p individual, With the o po•tweardag treetaent, 

the nth prewe•tna treatment. in the ath as• of anlul 

grouping, wt.th ad• from the 1th aa• of ti• Sl,'OUping, 

weighed in the Jth Y••• and fr• the 1th herd, 

(.AP) jn • the effect of the jn th a euhcla•• •fter the averaae 

affect• of It_. f haw ben reaoved, 

•tjlllnop • rndoa effect. 'the • • • were ••___. to be fl'Clla a 

normally dtat1:Utute4 population tt th l(e) • 0 and 

variance er• 2• 

'l'he other effect• wre defined previoqly (p. 16). 
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TABU I. AllG All> CUDE OP ANGUS BlJ1.LS MID HIIi'DS IY HllU)S 

Bulla Heifer• 
Haalter of uae11s1~1• II•~, ltumber of Uo.ld m!ie!I 11!!1!;11 

Busl IGS1 Obsery•gtopa Mi a Atttl 6JIC GEM 
1014 30 2.03 12.3 1006 20 1.27 13.7 
1024 31 1.92 13.4 1007 30 1.26 12.0 
1026 47 1.77 12.6 1009 45 1.36 12.2 
1029 40 2.05 13.5 1014 51 1.43 11.7 
1032 16 1.82 13 .. 6 1015 3S 1.17 11.7 
1034 137 2 .. 03 13.l 10174/ 20 1.37 11.5 
1055 34 1.71 10.1 lOlF 160 1.23 11.S 
1073 32 2.00 13.3 1020 22 1.26 12.6 
1076 34 2.os 13.9 1024 38 1.50 12.9 
1078 54 2.01 13.1 1025 75 1.22 12.5 
1080 20 1.72 12.6 1026 71 1.19 11.4 
1096 147 1.94 13.1 1029 34 1.58 13.4 
1097 137 1.96 13.0 1030 34 1.43 11.9 
1105 62 2.04 13.9 1032 63 1.23 12.8 
1144 36 1.71 12.0 1035 29 1.22 12.8 
1195 37 1.95 13.0 1040 49 1.35 12.8 
12142/ 36 1.88 12.7 1041 22 1.18 11.8 !:~, 391 2.15 13.0 1044 31 1.21 11.6 

...llZ .L1Q !!al 1055 195 1.10 10.5 
1062 52 1.29 12.5 
1063 57 1.17 11.2 
1069 29 1.07 11.9 
1073 42 1.46 13.2 
107' 25 1.38 12.0 
1076 36 1.62 14.0 
1078 127 1.37 13.0 
1082 39 1.64 13.5 
1090 21 1.27 12.5 
1094 74 1.03 12.0 
1095 51 1.19 12.9 
1096 35 1.58 13.4 
1097 57 1.49 12.5 
1141 32 1.15 12.6 
1180 21 1.04 13.1 

~I 
26 1.30 13.3 

No. of herd• 6 -4!! L.!! 11.9 -wef.pted meana 
19 78.8 . .., r ... ) -· ... _ 12.8 36 61.6 1.32 12.1 

½~ Faucy • 15 to 17, a.otce • 12 to 14, • 9 to 11. etc. 
Cmpo11te P'OUP of bull• te1ted at Culpeper 

1./ leef Cattle lleaearcb Station. herd. rroat l.oyal 
!,_/ lfortbern ViTgirda future lleaeareh herd, Middleburg 
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ObMrvatlcma on 130 front Royal 'bull• of etch SO wre creep-fed 

during the years 1960•63, 244 Culpeper bull• of which eppl'oxiaately 

5m. had been creep•fed• end 915 bulla ln 19 BCU her4e of which 11 

herda practiced creep feediog, ccaprl•d the iler•ford bull data 

(Table II). No ICU urfla wtth leaa thaa 15 antula wr• iuclucled 

la the atudy. 

In prelillilUll7 analyMa, atatiatlc•l te1ta among age of d• 

eonatanta auggeeted 3 arouptna•• 213 yaar-olc1a, 4,5 yea-olds and 

6•14 year•olda. Age of enlul grouptng1 we,:e 10-12 montha, 131 14 

month•• and 15•19 montha. 

where 

In the final analyat,s the mode 1 ••• 

l • l, •••• 21 

j • 1, •••• 13 

l • 1, 2, 3 

11 • 1, 2, l 

Ytjlamop • the pth individual, with the oth poetweem.ag treatme11t, 

the nth pr-aniag ueata.nt. the a th aae of ardlne1 

grouping, with a•• in the 1th age of d• grouplttg, 

wlghed in the j th yea, end free the t th ti.rd, 

•tjlanop • ra:nck:m effect. 'l'he •'• were aa9'aH to be hara a 

aonaally cliatributed population VS.th E(e) • 0 an4 

••rf.aoce 0-• 2• 
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TAIU: II. AJlG "11> GRADE or mtREFOlU> BULLS ANJ> HEIFElS BY HElDS 

Bulla Reifer• 

Nuaber of u~ mt~•sl !!!!ll;l/ Number of UQdts1,1d !!!!B•t/ 
Herd Observations AllG GTad Herd Obaervatione Am Gred•-

2003 '.;51 2.09 13.3 2003 4S 1.62 13.4 
2005 16 2.08 13.5 2004 41 1.25 12.1 
2006 70 2.04 13.2 2005 16 1.00 10.6 
2008 42 2.28 13.0 2006 17 1.35 12.7 
2025 131 1.97 12.6 2008 22 1.65 12.6 
2048 15 2.24 12.8 2014 40 1.02 10.4 
2088 15 1.84 12.5 2020 47 1.50 11.9 
2090 Sl 2.06 12.8 2025 29 1.44 12.6 
2095 23 1.95 13.2 2041 19 1 • .52 11.0 
2111 1.5 2.11 13.l 2048 70 1.49 12.7 
2117 17 1.77 12.9 2052 15 1.36 12.5 
2124 16 2.09 12.5 2055 26 1.22 11.4 
2127 32 2.14 13.7 2058 62 1.23 11.7 
2129 18 1 .. 70 12.1 2063 50 1.16 10.3 
2131 38 1.76 13.0 2064 21 1.53 12.6 
2151 15 1.94 13.3 2080 20 1.27 ll.9 
2157 17 1.76 12.4 2111 24 1.45 12.8 
21.58 18 1.97 13.4 2127 30 1.59 13.6 2~, 15 2.16 13.2 2141 34 1.22 12.8 
25 244 2.18 12.9 2044 28 1.15 12.0 
29,9c)I _.1J.Q g.18 lJ.4 20714/ 18 1.34 12.8 

2401- 288 1.01 10.1 
~9'!,;J.I 1,,37 1Ll 

No. of herds & 
weighted meant 

21 61.4 2.08 12.9 23 61.0 1.29 11.4 

½~ Fancy 15 to 17 • <Jloice 12 to 14, Good 9 to 11, etc. 
- 1 Compoaite group of bulls teated at Culpeper ¾, Beef Cattle lleaench Statton herd, l'Tont Royal 
- Blan.d Correctional Farm herd 



!be other effect• ware cleft.Md prevl.oualJ <,. 16). 

the Hereford lael&r data conai•ted of 440 alaala la the h'oat 

ao,al nae•cb beN ,net 288 •Saal.a tn tile Bl_. Conecttoaal ,_. 

bel'd, nou of vblcb wre creep•fe4, and 674 aDlllal• ln 21 ICU Hl'de 

of •1ch 7 hercle wn cnep•fecl (tallle 11). Oal)' ICJA bud• w.ttb 1S 

OI' more obeervatlona ware lae1ucled f.11 tile aaaly••• Aad•• due to 

CCDf'ltel' li111tatt-., bem ta the preltatnary nal1•• wen CClll>laed 

Oil the ball of unadjuated •aaa 1.ntO 9 loaf.cal cateaort•• and receded. 

•-• OIi atettatlcal teat,--. die 1-t 1111uar•• coaetanta, 
oltt.almd fr• pnlildnny -11••• the aa• of d• ll'OUptap 181ectecl 

were 2 aad 3 1•••0U., 4•6 1•r•olda and 11-14 :,ur•olcla. Ltkewl ... 

tile ... of af.llal anu,t- Nlecte4 .,.... 10 moDdaa, 11 .. 1, .,..., 

16-18 IIOlldw eDd 19 1DODtlaa of .... 

1be ..i.1 f• tlae final analyata vaa 

YS.Jhmop • ,fo + a, + AJ + Dl + c• + 'n . ., Qo + (a) Jo + •tJlMO(> 

... 
i • 1 ••••• 23 

J • 1 ••••• 13 

1 • 1..... 4 

• • 1, ••• , 4 

'YtJlanop • tbe ,• tlldtvtdual, wt.th the o°' ,-waaf.111 tnataeat, 

the a°' pnwanl.111 tr .. 1:11nt, ln die ath aa• of ...._1 
th pouptna, v.lth • da to the 1 aa• of •• poupt.aa, 

vetgbect to the J th ,..., , and trca di• t th ken, 
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(AP)jll • th• affect of the Jath II Mbelaa• aftel' th• aver• 

effect• of A end f haw Nft naowd, 

•tjlaaop • rlllldaa effect. 'l'be • '• wn ...... to be frm • 

IIGCN11y dtetrlbuted populatton vtth l(e) • 0 _. 

•art-- 0-.2. 
111• other effeete wn •ttDlltl Pf.'•Ylouely (p. 16). 



!II.VHS MP PJSCU§SIQ! 

Tablae are und to preaent the data in pictorial form. Table Ill 

llhowa the aimple pbeaotypic relattonahtpe 8IIOOI the illdepelldent 

varlcblea and between each independeat end the two dependent varialtlea 

•• expreend by their correlation coefficient•. The atandard 

ueoeiated widl tbe four breed•aes groupe were 0.03, 0.02, 0.03 and 

0.03, reapectively. Since aoet of tbeae re1at1onah1pa were quite low 

and DOIM! greater tti.n o.s, all of the independent variable• could be 

included in the aame leaat aqU&Tea aaodel. 

Baaed on tl:le reaulta of pnltmlury analyaea, certain wriabloa 

were dropped ta later amalyua and the eubdividiou of other variables 

vere narouped. 'lbe regrouping• were baaed on atatiatlc•l ar.ui/or 

blologlcal relat:toubtpa. 1'be reeulta of the reduced modela ue 

atven in Tables IV, V, VI 1 and VII of the append.ix. If the at.pa of 

the partial regreaaton coeffletenta we're re'Vfl'aecl, they would aerve aa 

conectlon factors. 'l'IMH partial regreaaioa coefficlente were com-

puted froa thoae obtal:ned in tbe leaat equarea analyse• by ulectf.na • 

baae withtn each aubllatrlx of the tndepedent variable•, aettias it 

equal to aero and addina the regr•••lon coefficient for that bue to 

the other regreaaiou coefficient• in the aame eubraatrix. the le•t 

aqWll'ee analyaea of variance u:e presented in table• VIII and ll, 

and the effects of eelected interactiona obtained from the preliminary 

analyaea ue preaented in Table• X and XI. 

27 
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'the effeete of each indepnunt vaiable on the tvo depeadent 

variable• within each breed•HX ll'OUP •• preeeated encl diaeuaaed 

ln41vt.dually. 

ltJdl tpd J•M• 
loth herd end year effecte on Alie and arade. were highly aipifi-

cant. In aeneral, aat•• and arad•• to the Jura 1963-1967 were btah•r 

ezcept in Hereford lleifere. In coatraat to the other breecl•aex group•• 

the biply atantff.caat negative correlatt.ou betwen poatwanins IIUIU&•· 
meat and 1••• (•.24) and preweant111 aanqemeat •• yeua (-.07) lndt• 

cate lover autrttloual lewla for the Hereford heifera in later yaara. 

lvn •• it ie not reccaaeaded tlaat adJuameat lM made for th••• 
effecte. I.ether, it 1• recwncled tbat compartaona aad aelectlona 

be ude within berda end 7eara. 

A&• of cl4II waa a atalllftcaat aource of variation Oil ADO la ell 

arouP•• Year11na cattle out of 2 and 3 year•old daa had the aloweat 

lifetime (l»trth to final nipt) powt:h rate, aere•• thoae out of 

uture daa (6·11 year•olda) had the f .. teat arovth rate. !Ilia effect 

wa aU.ptly different for bulle and beifera, howver. 'the p-owth 

rate of yearling hetfua out of 12•15 year-old•- va• atpificantly 

lower tha thoee out of 6• 11 yea-old daa. 11ll• •• not true for the 

balla. '.l'hta would indicate chat the older cove produc:S.111 calve• that 

were kept u bull• were a more hiply aelect group. McColllick !1 J!• 
(1956), SVlger (1961) .- lrown (1961) alao foUDcl aa• of eta to 1M a 
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aipificant aource of variation on MIG. On the other hand, Swiger 

.!1 .l.l• (1963)., reported no eiptftcant effect• of age of d• on 

po1tweaniaa aaine aad ared••• Tb• butignificant effect of aae of 

cla on poatweant.ag satna concur• with the renlta of Hitchcock 

.!1 .I!• (19.55) • kink• .!1 .11• (1962), and Neville .11• (1962). 

Since all of the animall UHd in tbf.a study wre weaned prior 

to being perforaaace teated, the age cf daa. effect ta du.rtna the pre-

veanina atea• of the calve•' ltvea. Therefore, it appeaa that poat-

veam.111 powth doe• not alvaya adequately compenaate for a poor 

preveanlng euvirOl'D8nt. Theee finding• agree with Taylor (1967). 

the •• of tile d• had Uttle influence on the gTacle of yeul1na 

cattle tnd wa 1tguificaat only aona the Angwa heifera. The ranae in 

average grade• anoug the aa• of d• p-oupa was leaa than 0.2 of • grade 

point acn-ag die bull• ancl a,iwoxlmatQly O.S of a grue point GIDClll the 

belfera. Theae values are too 81ll411 to Justify correction factora for 

aae of de effects. Koch and Clark (1955) aud Schalles and Marlowe (1967) 

•lao found that correction of yearling arsde for ege of dam does not aeea 

to be large ellOU&h to be of any practical im1>0rtancc. 

Au of 
A'JXJ vaa aigniflcaatly influepced by the age of the aniul• in all 

groupa. Short yeullna- (10-13 m.ootha of ea•> had the hiah••t ADO with 

ADG decreaat111 lo each aucceaaive ase group. F1.1rtherraore, the hiply 

1ignificat negative con-elatione between age of anhlal 811d AJlG iD.dicatecJ 

tlwlt the older anf.ula grew at• •lower rate. 'l'IM•• correlations were 
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-.25, -.45, -.16 end -.41 for Angue bulls, Anaua heifer,, Hereford 

bulla, end Hereford betifera, reapectively. 'l'be correlation between 

age of animal ead poatveantng .,..agement wee aigm.ficant tn all breed• 

••x aroupa. '1'he relationahipa vere in oppoette dtrectlona for bull• 

and heifers, however. 'J.'heae coeff1eient1 augaeet that the nutritional 

level of bulle increaMd aa the bulla tncreaaed in age, whereaa the 

reveru wu true aaona the heifere. Swiger !1 .fl. (1963) coracluded 

that tu effect of ea• of antm.al on ADO hem 200 to 590 daya of age 

for bulla, heifer• encl ateera ••• negligible. Since the animal• in 

thi1 atucly ranged frc,m 300-600 dayt of ege and U.fetlae M>G ••• • 

depelldent 'Vari.able and atnce Brink• et el. (1962) reported qe of --
calf to have a atanificaat effect 011 f1aal velpt, it appe•• that 

adJuetiaa llfeU.IDlll MX; for age of animal la justified. 

'1'he age of the animal when graded vu not an taportant eource of 

variation in grade a. 'l'be range of p-ade difference• acma the varioua 

age 1roupa ••• only 0.19, 0.29, 0.10 aad 0.11 for the qua 

Anau• heifer,, Hereford ~ulle acd Hereford heifera, respectively. 

'lbeee difference• were significant only for the Hereford bull• end 

even then they were too 111al1 to be of any practical importance. 

lwiger .!1.al• (1963) • ac1Ju•t1ng arade for as• of anlaal, reported ouly 

au occaaioul chaoae of one unit in grade. 
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!!Qnth of lts:r.b 
ln contraat to tt•e effect on AllG of weanllna calvea, month of 

birth appeared to have no tlgnificaat influnce on the .ADG of yearltng 

cattle. 'l'herefore, thie variable wae not included in the reduced modela. 

On the other band, it algntflcantl;y influenced the grade in all breed-

aex groups. 'Dae general trend vu for ant.male born during February 

through July to grade lower tha thoae born during August through 

J1111Ury. !bis mtabt be a reault of more creep feedlna in the latter 

group•• indicated by the small but algntficaut poaltlve conelattona 

between month of birth and preveaDing maegemeot practice (Table III). 

~ocb and Clark (1955), Brown (1961), Neville (1962) ad Cunntngh• and 

Hender90ll (1965) reported teaacm of t,trth to be of no aignificant 

practical iaportance ln adjuetlng ADC. Neville J!!. .!!• (1962), on the 

other bad, reported higher poatveanil:ta daily gaiu during fattening 

teat• and hlper weight per day of age at alaugbter for late born 

calves. 'l'he aall number of c•lvea (129) and the ahortnaaa of the 

calvtna aeaaoa (December 15 - March 15) may ludt the aenerallty of 

their reaulta. 

h:t¥111&u He,.,,,,,s rt1c&Jce 
Creep feeding•• calve• atantflcently increaffd the lifetf.me ADG 

of ,-allag Hereford cattle. On the other hand, 1t had no atpificant 

effect on the yeuling Angue cattle included in thta 1tudy. Thia 

probably cae about from tbe greater milk supply provided by the Angus 

cawa. Hereford yeulinse that wre creep-fed•• calves had• 0.12 



pound advantage in lifetime ADC aoag the bulll and a 0.06 pound 

advantage among the heifer• over the non-creep-fed cattle. Taylor 

(1967), ualng the records of 2,650 H@.yefO'l'd cattle aleo found • 

aigntflcant effect due to preweantng management practice and reparted 

an advantage of 50 pound• for hull and 35 pounds for heifer creep-fed 

calve• at 400 daya of age. 'l'he eigutficant preweantng taaru!gement 

pffect in Heref&rds again indicates that there ls not always aufficient 

ccmpenaatory growth in the pc,atwan1ns phDS'1i to justify a low level of 

nutrition in the preweanina pha•• of growth. lf a full expreaaion of 

growth potential le to be realized• calve• muat be fed on• high level 

of nutrition both before and after weaning. 

Althou,sh there vu a aipiflcat positive correlation of 0.2 to 

0.3 between prevemiug 1118Daaement practice and yearling grade in all 

group,, creep feeding had no practical aigniftcant influence on yearling 

gradea of any of the breed-Hx groups. '11\e leaet aqune• analyeee 

al•o indicated a 0.2 to 0.3 grade point advantage for the creep-fed 

cattle but waa not etat1•ttcally eipificant. 

Poat•m1P& MlnlU!Mns !J1stue 
'l'he kind of poetweeaiq treatment uaed had • af.gntfieant: e.ffect 

on ADO of all p."oope. with growth rate being higher for the better fed 

animals. 'fhf.1 difference 8IIIOU1lted to 0.04 of a pound for Angus 

and 0.12 of a pound for Hereford bulls tn lifetime A1IG between lilllited-

fed and full-fed an1male. Mfferences in heifers 8lllffl.lnted to 0,15 of 

"pound for the Angue and 0.24 of a pound fo-t the Herefords between 

the full-fed and no~grain aroups. 
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The kind of postwening treatment received had a aianiftcmt effect 

on yearling arade of the An&u• heifers and Hereford bull• oDly, but the 

trend waa aimilar for the other groupa. 

The data revealed aome inconeiatenciea in the codtna of antm.al• •• 

to poetweantnc Nnagement practice. Full feed to one breeder may not 

mean the same level of nutrition•• full feed to another. Therefore, 

it would be difficult to accurately edjuat for poetveanina management 

practice wben the animab cm.e from different buds. On the other hand, 

under re,earch conditiona or on a within herd•witbln year baeta, 

adJuatiog for poatwentna maaagement would probably be accurate. 

lpytrrm,eut,l IptgactiQDI 
'nae significant tnteractiorua are presented in the leaat equ.aree 

nalyeea of variance tables (Tables Vlll and IX) and in Figures 1 

throup 6. 'J.'be non•algnificant tnteracticma, teated in prelialnuy 

analy1ea, are preeented in Tnlea X and Xl. 

The aianif1cent preveantna x poatVeaning manaaement practice 

interaction effect on ADO of .Angua bullA came about hecauae non-creep• 

fed 'bull• grew at a faetu rate than creep-fed bulla when on full feed 

perfonence teat•• llbereaa the revnae ••• true for bulls on U.aited 

feed performance testa. 'l'herefore. there waa some caapensatory growth 

in non•creep•fed IHalla duriag the poa~aning full feed performance 

teata. On the other hand. growth ratee of non-creep-fed l»u118 on 

limited feed performance teat• were lower than thoae of CTeep•fed 

ltulla. Since the milking ability of Angu• cows ta the probable cauee 
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of the nona:t.sntficant effect of creep feed1QS on dG in thetr calvea, 

thia would lacl1cat• that Angua bull• abould receiff high level• of 

nutrition at leut in peat1Nafl.1ng performance te1ta to allow a full 

expreaeion of growth potential. 

'lbe atgniftcant preweaning 118l\agement practice x 1•• interaction 

effect oa MIG of Angua bull•• Angue heifer• and Hereford heifer• and on 

grade 1n bull• and Hereford heifers probably indicate• the ad-

vautqe of creep feeding during dry or otherwiae adwrff 1•••• l>urtna 

opttaa yeara creep• and non•creep-fed an:t.ub grew at about the aaae 

rate and graded about th••-• In a-. of the 11.0l'e favorable yeare, 

non .. cnep•fed ant.ala performed better than creep•fed enlaala. .-ma 
the Hereford hetfera, the dlfferencea :ln growth ratea and grade• of 

creep- ancl llOll•creep•fed antul• vere aaeh lcrger. '1b1a reflect• the 

poorer milk producing ability of Hereford cowa end the ccapeneation 

by el'Np•f•d calve•. Since herd• in geograpbtc•lly different•-• 

have different clblatle condltiou and atnce cliuttc condttiocu, vlthin 

• year affeet cr .. p- ,md non-creep•fed differently. it would 1M 

difficult to accurately edjuat for difference• in preweenlng ..,._.nt 

practice. On the other hand, under reuarch conditiou or on a Within 

herd-within year but.a. adjuattna for prewardna unageaent p:raetice 

would probably he accurate. 
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:Data for thia atudy cane fraa reco•d• of 7earlina cattle perfor-

unce teated at Culpeper, apouored by the Viratnia ICU.; the Beef 

C.ttle l.eHacb Station, Proot Royal, the Bland Conectional Ferm; 

the Viqtata roraae lleHarch Station at M1ddle1tur1, and rwtvate herda 

that participated tn the Virginia ICU performance ,roar•• 

There we'l'e 1,498 Angue bulle, 2,217 Angus hetfera, 1,289 Hereford 

bulb and 1,402 Hereford heifer• in the camplete atudy. 'the effect• 

of herd, year, aa• of d•, IIOllth of birth, age of aniul, and pre-

and poatveaatna managfllllllnt practice ware independent vaiabl••• where•• 

ADJ and arade were dependent •Uialtlea. The data were analyzed by 

leaat aquarea procedur••• 

Not only did herda and yeara atgntflcantly affect A1>C and grade 

in •11 aaalyeea, but abo age of d• aad age of aiul were 

aourcea of vu:tation on AJX; tn all breed•eex groupa. Yearling cattle 

out of two• and three•year old d•• hed the alcnreet lifetiae arowth 

rate, wberea• tboae out of mature d... (6-11 year• old) had the faatest 

powth r•te. Furthermore, lhOl't yearltnaa (10•13 lllORtha of •a•> had 

the hipeat ADG with AIJG dec:reaatng in each eucceaei•.-e aa• 1roup. In 

contTaet to tt'• effect on MIC of weanling calve1, month of birth 

appeared to have no atptfic:ant influence a ADG of yearliaa cattle. 

Bowe¥er, it siptfteatly influew:ed the grade in all breed•••• aroupe. 

41 
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CrMp feedtna u calvea af.pificantlJ iacreaaed the U.fetille ADG of 

1earltna Hereford cattle and the ktod of poatwniog treetaeat uaed 

had a •tantflcant effect OIi MIG of all p-oupa, with arowtb rate betna 

higher for the ltetter fed aniula. However, f.t appear• that there ia 

not ab,a,a sufficient ccmpeuatol')' growth ta the poatwaniaa phaee of 

growth to juattfy a low level of nuh'ltlon ln tile pr ... aniag pbae of 

growth. 

lveu tbougb grade of yearling cattle waa aipificamtly affected 

t,:, .-. of the tadepeDdent vatabl••• the effec:ta were ln no cue 

large enough to be of practical importaaee. 
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Varlablu 

Poatwe•tng 
Maugement 

TABLI III. SIMPLE PBENOTYPIC ccautFJ.ATION COEFPICIEtftS AIOfC 'l'IAITS 

AB 
AB 
111 

Age of 
Da 

.03 

.01 

.05 

Month of 
Btrth 

-.21• 
-.22M 
-.23-M 

Age of 
Animal 

Preweanf.ng 
Management ADC Grade 

8B -.04 -.19"' -.24.. -.41ti .1.,... .48ti .12ti -------------------~~-----------------~----------~-------------------------------------------------
Age of 

D11111 

AB 
AB 
BB 

.00 

.oo 

.03 

-.03 
.or-
.cs 

-.OSti 
.01 

··.03 

-.04 
.05 

··.03 
1B1 -.OS .06* .lJff ··.03 .01 -.04 -*----------·--------------------------------------------------~----------------------------------

Month of 
Birth 

AB 
Ml 
Im 

.01 
-.os..wr 
.oo 

.28M 
-.l?M 
.01 

.l()fdr 

.20fdr 

.11 .. 
Bil .01 -.JOM .2,.. .11• .20M ------------~------------------------------~------~----~------~·------·--------------~~--·----·---

Yeara 
AB 
All 
a 

.09-M 

.os 
-.03 

-.01 
-.02 
-.02 

Bil .24,M -.0.,.,,. -.21• .05 
-----------···-------------~--·----------~---------··---~------------------------~-~--------------
&ae of 
Am. .. 1 

,q 
All 
RB 

.02 
-.03 

.12 

-.2Sti 
-.451t1t 
-.16-A1t 

.07" 

.05 

.04 
HR -.08 ~.41M -.15M ----------·-~~-----------------------------------------------·-·-----·~----------------------------

Preveanlng 
Naaagemeat 

AB 
AH 
1:11 

.1.,.. 

.24 .. 

.2()1N-
RH • 3SM • 32** ------------------------------------------------------------------------------------··------------

j/ AB• Angua bulls, Alt• Ansua heiferai, HB • llffeford bulls, HH • llff'eford heifers 
* P < .OS 
ti P< .01 
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TABLE IV. EJ'FICTS OJ' AGE OF DAM, NJ£ OF ANIMAL, POS'l'W!ANING 
MAM~EMENT PRACTICE AHi> YI.US ON ADG AND GJW>E OF 
Ml;US BULLS 

Jffect 
Number of 

0l!UtUtl9PI 
Age of Dem in yeue 

1S3 
612 
733 
499.3 

Age of Animal in 
10-1:tl' 1045 

14 200 
15 115 
16 68 

17-194/ 70 
Meanr- 299.6 
Po1tweanij' KDngement 
Full rectl 1164 
Limit!; Fed 334 
Meaar 749.0 

!!I!. 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 4/ 
Meanr-

25 
24 
61 

123 
114 
133 
169 
131 

98 
189 
241 
190 
124.8 

UnadJu,ted Meane21 Part, Reg. Coeffident-11 
Al§ Grade @!i Grade 

1.92 
2.02 
2.06 
2.03 

2.06 
2.02 
2.00 
1.92 
1.78 
2.03 

2.01 
1.91 
2.03 

1.99 
2. 10 
1.94 
1.95 
1.92 
2.04 
2.00 
2.03 
2.19 
2.06 
2.04 
2.08 
2.03 

12.8 
12.9 
12.8 
12.8 

12.8 
13.0 
13.0 
13.l 
13.0 
12.9 

12.8 
12.9 
12 .. 8 

12.8 
12.1 
12.6 
12.1 
12.6 
12.7 
12.8 
12.7 
13.2 
13.1 
13.0 
13.2 
12.8 

-.12±.05 
0.01±.04 
"•08±.03 
-.04±-02 
-.07:t.02 
-.01±.02 
- .01±.02 
-.03±.02 
0.09±.02 
0.05+.02 
0.07±.02 o.os+.o~ 
l.8fi±.04 

• -.03+.06 - . o.u+.04 - a 0.00±.04 
12.9±.20 

a o.oo+.os - a o.os+.os - . -.02±.09. 
0.07+.U -· a 0.11+.11 
12.9:f.20 

a o.oo+.os - . -.15±.os 
12.9±.20 

0.14±-23 
-.40±.21 
- .24;t.14 
-.47±-10 
-.42±.10 
-.27±-10 
-.03±.09 
0.09±.10 
0.41±.11 
0.30±.08 
0.38±.08 
O.S2f.09 
12.9±.20 

11 Selected base 
! Fancy• 15 to 17. Qioice • 12 to 14, Good• 9 to 11, etc. ¾~ Values with different auperacripta are 1ignificantly different (P(.05) 
- Weighted or leaat aquarea mean• 
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wu , • uncu or IOI o, Mil. a or MtlllAL, IOfttlURDC 
...... IU.CUCI MD YUU at ADG AD GUIii Of 
MCUaamu 

1'ullbff of ~~~t:!' bES 1 .. Cett:lis&1d' 1&,a& QIIIUYlt:,sa - .iDM 
6D I& Pa I.a DIIR 

2.3 654 1.30 12.0 • • ·•°'!•OS •-12:!:•!S 
4,5 il' 579 1.33 12.1 -.Ol;t.O!b 0.06+.!5 
6-1 876 1.35 12.2 o.00;t.01e O oo+ 05 ,e 

12•154/ 108 1.29 11.9 • -• C ... 05±.01 -.42+.10 -Meanr 554.3 1.33 12.1 1.34±.03 12.7±.26 

Ml :ft''"' ,, 199Sl11 
1.42 12.1 O.oot.O~ • 10-1 1271 O.OOj:.088 14 251 1.29 11.1 -.06,!.010 ... 14±.12. 

15.16 281 1.22 12.2 -.16z.Ol4 0.15±.11. 
414 1.14 12.3 •-26±.02 0.11+.12 
554.3 1.33 12.1 1.31,z.03 12.7±.26 

raesre,,. Neeczzzas 
O.fl0±.0~ • lull r_.l 140 1.54 13.3 O.t'JO!.l!b 

Ulllt.t9d fed 966 1.41 12.0 •.12j:.Ole -.63±.091> ::.:ar 1111 1.23 12.1 -.15,t.Ol -.63±.08 
739.0 1.33 12.1 1.34±.03 12.7±.26 

l!ll 
195S 84 1.43 12.2 o.02;t.os o.02;t.38 
1956 18S 1.38 12.2 0.11±.02 0.15±.11 
1957 151 1.32 12.3 -.43±.02 -.13+.12 
1958 394 1.30 11.9 -.03±.01 -.40±.10 
1959 245 1.32 11., 0.02.t.Ol -.63;!:.ll 
1960 202 1.27 11.6 -.Of.±.02 ••3J!.l3 
1961 172 1.28 11.6 ... 09.t.02 -.65±.19 
1962 163 1.37 12.3 -.02'_!:.01 -.19±.12 
1963 113 1.39 12.5 -.0>+.03 -.26,!.22 -1964 107 1.41 12.6 O.OJt.02 o.44±.18 
1965 161 1.19 U.6 O.OJ.t.02 0.50_!:.20 
1966 119 1.34 12.9 0.02!.02 0.95'±.19 

:'.!.ti 121 1.43 U.8 0.04±.02 O.Sl:!;.15 
170.5 1.33 12.1 1.34±.03 12.7±.26 

l~ lelected b••, 
1 ranc, • 15 to 17, Choice• 14 to 16, Good• 9 to 11, etc. 1: ••J.u• vtth different aupnaeripta •• aS.gnf.fle•tly diffe•ent O .05) 

Weipted or le .. t equar•• •ea 
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TABLI Vt. Emera a, .IICE 01' DAM. AGE or anw.., ,u .. AIO) 
POl'lWIMlllG MANAGIMDT ftACTICBS MID YIM.I OIi 
.ADO AD CUii OF BEUl'OIJ) BVW 

lh.1mher of 
Effect Q!!eea,tt9B1 
Ml o( PM iD Y!ltl 

2,3 328 
4 .. 5 1/ 387 
6-~, 574 

Mean.- 429.7 
kt 0( 611me! '8 mosth1 
lO•l~r 660 
13,14 421 
15-194/ 208 
Mean.- 429.7 

Pu!!!!!&M !!RUWPt 
~eep-Ped 11793 lion-er,.,-,.= 496 
Meanr 644.5 

Management 
Full-Pett! 1041 
Lialte,•Fed 248 
Heatue 644.5 

!!.ll 
1955 25 
1956 27 
1957 34 
1958 SO 
1959 96 
1960 111 
1961 73 
1962 129 
1963 180 
1964 102 
1965 153 
1966 162 
1967 147 v.anr/!1 99.2 

UptdJuated !f!1na21 Part. ltl• Coef(icJent~/ 
ARG Or•c MC ara, 
2.00 
2.10 
2.13 
2.09 

2.12 
2.09 
1.98 
2.09 

2.12 
2.03 
2.09 

2.12 
1.96 
2.09 

1.92 
2.02 
2.01 
2.08 
2.04 
2.02 
2.14 
2.12 
2.04 
2.15 
2.14 
2.10 
2.08 
2.09 

12.8 
12.9 
12.9 
12.9 

12.8 
12.9 
13.0 
12.9 

13.l 
12.6 
12.9 

12.9 
12.8 
12.9 

u.o 
11.9 
12.3 
12.s 
12.4 
12.6 
12.4 
12.7 
13.1 
lS.3 
13.3 
13.1 
13.1 
12.9 

-.19+-.06 -.lo+.06 
0.02+.04 
0.04+.03 
-.04+.02 
-.03+.02 
o.oo+.03 
- .03+.02 
0.02+.02 
0.02+.02 
0.04±.02 
0.13+.02 
0.11+.02 
1.93±.0S 

-.45±.30 
0.19±.29 
-.4lf.18 
-.18±.15 
-.52±.11 
-.35+. ll 
-.31±.12 
•• 33+.10 
0.22+.09 
0.41!.U 
o.31±.09 
o. 72+.10 
0.78+.10 
12.7±.21 

!7/ Selected NH ' 
1 fancy • 15 to 17, Qloice • 12 to 14, Good • 9 to 11, etc. ¾~ Yaluea with different auperacrtpta •• aignificantly different 
- Weighted or leaat 1quare1 ••• 

(P(.05) 
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TAIi.i VII. uncrs 01 Mm Of llAM. JDB. or M:OW.. JU .. MID 
JIOl'lWIMDIG HAKAGIMDT fU.CUCIS M1D 1Ul.8 ON 
ADC MU) GIAa or awrou BIIRRS 

Humber of YfMl!!~uas•• •••21 1&El1 l•I• ,oeff&c&ent.11 
Eft•ss 2'!1•rv•!&2!1 HG GrlSlc illd! 
All• 2, Ill &a X•lt! 

2,3 334 1.30 11.7 • • -.05±.01. ··08:±·07. 
4-6 1/ 587 1.31 11.6 ... 03±.011, ... 07±.06 • 
7-10.:: 383 1.31 11.6 o.oo+.01 o.oo+.01 

11-144/ 98 1.30 11.3 - . - . -.Ott+.01 ... 40+.06 
Means- 3S0.5 1.31 11.6 1.40±.04 12.(tt.35 

M,e 2, AnlM! in MRCl!I • • 1ol 254 1.42 12.0 0.00±.01. O.OQ!:.098 
11 .. 15 657 1.37 11.6 -.02±.0~ o.oo+.oo 
16 .. 18 293 1.17 11.3 - . ... 08f.Ol1, •• 09±.088 

19 4/ 198 1.14 11.3 .... 10+-.0l -.11±.09 
Meanr- 3S0.5 1.31 11.6 l.40!.04 12.0±.35 

!J:mmna HallMIMIS 
eree,-red l168 1.55 13.0 a a 0.06-_t.Olb 0.26±.118 
llon•Cr,ep-rectl 234 1.27 11.4 o.oo+.01 0.00±.11 
Me..! 701.2 1.30 11.6 1.40!.04 12.o.±. 35 

Pqtve"t,. HIUMmtP!i 
1.65 12.5 a a l'ull-Pect= 59 o.00z.05 o.oo+.16 

Limited-fed 559 1.41 11.7 - . ... 09+.02 -.22+.13 
lo Gr•r 784 1.21 11.5 - C - . -.24+.02 ·.28±.13 Meenid 467.3 1.31 11.6 l.~.04 12.0±.35 
1Yt 
1955 52 1.40 11.4 •• ()8+.03 -.49+.24 
1956 71 1.36 12.1 • .03±.03 0.02:f.20 
1957 93 1.43 11.8 0.03+.02 ... 31+.19 
1958 120 1.34 11.7 o.1oI.01 ... 01:t.21 
1959 111 1.32 11.0 0.01±.03 ... 61±.20 
1960 111 1.39 11.1 o.os+.Ol 0.()8±.21 
1961 112 1.39 11.6 0.17+.04 0.13+.27 
1962 96 1.26 11.5 -.04±.03 0.12±,23 
1963 68 1.37 12.2 ... 04;!:.03 0.24+.24 
1964 117 1.15 11.2 -.12+.03 ... 09±.22 -196S 133 1.11 11.2 ··08±·03 0.19+.24 
1966 177 1.29 11.8 ... Ol+.03 0.25+.22 
1967 4/ 141 1.34 12.2 0.03±.03 0.54±.28 r,a:: I 12z.9 1.:n 11.6 1.40±.04 12.(tt.35 

:i; Selected baae 
1 fancy • 15 to 17, Qloice • 12 to 14, Good • 9 to 11, ete. 
:: Values ¥1th different •uperecripta are aignificantly diffei-ent (P<.05) 
- Wetpted or le .. t equar•• meana 



TdU Ylll. MW.YStS OP YMUIKZ OW ~I. PACTORS Al'l'ECftlC MIG MID GBA1S OP 
MDJS IUUS MD HIUIU 

l!!U! ii .m:r· ii¢riicie> T Scp;g Ill •<iii lfl(Crade) 
Herda 18 .82M 24.7,.,,,. 36 2.32ff 63.40M 

Poetve•f.»a llan .. eaant 1 .13" 3.32 2 .65 .. 11.82M 

Age of D• 2 .8:)M 2.44 3 _,,... 8.4SM 

Year• 11 .2.,.. :10.49M' 12 .17N' lS.24 .. "' ... 
Age of Amma1. 4 • 82M .49 3 1.21" 1.73 

Preweaal.111 Nnaa•rnt 1 .06 .08 1 .07 S.83 

freveam.na s Po9tveam.na 
Nanapaent Maaaaemeat 1 .19" .08 

Preweam.aa X Yean .......... 11 .17" 2.0~ 12 .O'JM 2.81 

Errs 1448 .039 1.01 2147 .027 1.89 
fl'f<.05 

MP(.01 



TABJ.I D. AKALYSU or VAUANCE O'I IWDUDmrUL F.ACTOIS APFECTDJG ADC MID GJADE 01' 
uuuc.D BUUS MD UIUDS 

l\!&11 llil•1:1 
§Mee .. HS(Al1G) MSCGrfd•> nr MS(@) HS<@ade) 

Bercla 20 .94- 18.261M' 22 .61"' 42.60M 

Poatveanina Maaaa-.eat 1 1.38M 6.2s• 2 .81 .. 1.os 
Vt 
N 

Age of 0. 2 .92M 2.45 3 .16M 3.80 

Year• 12 .27M 14.61M 12 .ta- 3.72M 

Age of Antaal 2 .12ff 3.96• 3 .28 .. .37 

Preveaning Management 1 .2S .. .63 l .U)• 2.20 

Preweantna X y an 
Management • 12 .llff 3.,, .. 

Error 1250 .048 1.03 1346 .029 1.78 

-.p(.OS 
NP<.01 
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TABLE X. Dt'l'IUCTION IFRCTS ON Am AND GUD1 OP ANGUS 
BUUS AlfD HIUDS 

Bulla 
Jswoss&n 

Year x Po•twanf.111 Mauqement 

Month of Birth x Poatweaning Menagt11Dent 

Age of»- x Prn.aniog Kanageeent 

Aae of D• X Y•• 
Aa• of Antul x Poatwam.na Manageaent 

Preveam.oa Management x Poetweaning Management * 
Year x Preveaning HaaageMllt 

1te1ter1 

Year x Preve•tna Menaaaaent 

.Aae of Animal x ~twaning Management 

Prenanina ltar:tqament x Po•tweaaing Haugement 

.. 
* 

ewe 
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TAIL'I Zl. UITIUCTlOlf 1rncrs OR ADO AD GU1JI OP HIUl'Oll> 
BUI.LI AD DU'l&S 

Jntegcti,pp 

Preweaniog Manageaent x Poatveaning Management 

Year x Preweantaa Management 

Herd x Poatweatng Huaaement 

jge of Anlul X Pr.weaning lfaDa&IIINllt 

Ase of .Animals Poetweentna Managallellt 

Month of Birth x Poatweanlng Manaaaaent 

Preveant.na Management x Poatweanlng Manqement 

Ase of Animal x Po1tweanlng Management 

Month of Birth x Preweanlng Maus ... nt 

Age of Alllmal x Preweantng Management 

grade 

GJlfe 
ff 
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INVDCIIMIB'l'AL P.t.C'l'OU .APPECTING COftlNVOUS CI.Oft'II 

.Alli> YUILDIG TRI D IIIF CATnE 

by a., bdrew Waup 

Ab•tract 

\'he oltjectiva of tllta study v.ae to •atiute the uanittad• of the 

major envtroaea.tal factor• that affect srowtb race and grade of 

yearlina beef cattle and to obtain correction factor• for their 

effecta. Pour breed•eex aroup1 couiatil\8 of 11498 Ancu• bulle, 

2,217 Ana• bet.fare, 1,289 Hereford bulla, and 1,402 Hereford heitua 

were aul1nd Nparately by leaet 9'uare1 methoda. Die eavlroanental 

factor• of herd, year, age of dam, month of birth, aae of animal, pre• 

and poetveaataa 111P1e1•1111111: practice, ad aelected lnteracticna were 

treated•• independent variablea, llberea1 NX; and arade were the 

dependent vniablea. All of the independent varialee except aontb 

of birth and prevent.tag ........ nt practice et.pf.fleetly affected the 

arowtb rate of ADgu cattle and all eseept aoath of birth alanlficantly 

affected tbe arowtb rate of Hereford cattle. CrCJlfth rat• 1ncre•ed 

vi.th aae of cl&I ad level of nutrition ad deaeaNd vttb c• of 

aalllale oa teat. Creep feecliaa •• calve• eipiftcantly affected 

the lifetime s•ina of yearling BerefOl'd cattle but not of Aaau cattle 

nor tbe yearling grades in •111 of the breecl•Hx group,. tn aeneTal, 

the envtroaaental factor• •tudied had a mcb .. 11er effect on grade 

tha on p-owth of yearlina cattle. 
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