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INTRODUCTION 

The practice of castration of domestic animals is quite possibly 

as old as the.domestication of animals itself and may have originated 

due to easier manageability of castrates and especially t::he greater 

ease of management of castrated animals in the presence ·Of mature 

females (Turton, 1962). Castration not.only modifies the body form 

but also the composition of the body. Castrated males are generally 

fatter, not only in terms .of subcutaneous. fat but also in terms of 

intramuscular and peritoneal· fat deposition~ In the uncastrated· 

male there is a relatively greater development of the forequarter 

muscles and a greater longissimus'muscle area on a per unit weight 

basis {Turton, 1962 and Hedrick, 1968). 

Hedrick (1972), in. a historical·'review of beef··>cattl-e type and 

body comp:osi~ion, pointed out that changes in desired type and body 

composition over the pasf 150 years are largely due tosh:i..fts in 

market demands. In earlier days, animal byproducts (e.g., tallow 

and hides) accounted for as ~uch as75% of the value of.the live 

animal; whereas., animal byproducts now- account for less than 10% of· 

the live animal worth, with the dressed carcass comprising the 

remaining 90%. Certainly, in past years, .castration of ·beef cattle 

has been compatible with market demands for beef tallow, but in 

light of current demands for leaner more efficient. beef carcai;;ses, 

a re-evaluation of the practice of castration :i.s needed. The.opening 

1 
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of the ":Bullock" grade and the incorporation of the "yield grade" in 

the U.S.D.A. grading system in 1976 should be sufficient stimuli for 

the beef produce.r to take a serious look at beef produced by intact 

male beef cattle. 

The study reported here is a multi-trait inquiry into the com-

parison of bulls and steers. The range of characteristics explored 

encompasses the total growth and carcass contrast between the intact 

and castrated.male cattle. Throughout the remainder of this report 

intact and castrated .males will at times be referred to a.S bulls and 

steers, respectively, and are cpnsidered to be two separate "sexes". 

The .objective of this study was to ascertain any e::l'isting dif-

ferences, or lack of .differences, between intact and castrated male 

beef cattle. This was evaluated over a period extending from pre-

weani.Ilg through slaughter. 



.,11 ...•. ·~: ~ .. . 

LITERA'ttJRE.REVIEW 

·Much effort has Qeen d:i.rectedto~rd the evaluation·()f existing 

. dif ferenc~~ ~ . 6r lack .(,,f .<li;ffetiences, betWeen bi;\l.ls ~d steers. . ·Tlie · ·• 

acad_endc interest in. thi.s topic .spans a ti.me period .from t?i,e late : · 

1940 1 s to the present •. ·.· · · 

· Aae of ·Castration .... 

In. con.side.ring the c;:omparis()n of or contrast between' bulls and· 
. . . 

steers' it is necessary to 'exanctne :i;f indeed.· the ca$·tiated;;maies. can 
. . 

b~ grOUpE),d into, :Qtle S~ cl~ssi.fication,. · In that· the ·age df castration_.·· 

c~ and·· d~E!$ :Vary,· on£!·~\mu$t ~?Calf!.ine •any resul:ting dtffere11ces~ ,'' ·, . 
- . ~ 

·Klostennan et' al~. (1954) e;xp1ored the differences between/calves . . .._.,,..·-.-· . . . . . . ·. . . . . 

castrated at one ~nt~- of age· ami- those, c~~ttat:ed :at·: :w-e~±ng~ ·• · He 

found th.at the two stee~T grpups :.did not di:ffer signt;Eican-tly in ~ate 
' . ' 

or economy of gain ·in ··the feedlot,.· d~essin~. percentage. or car(:ass 
.· . · .. · :: .... :·· .. · . . .· . 

quality. The. observation. was made that the bull calves at weaning 

did ~bit a weight advantage; howe:ver, this .advantage was di:ini.nished 
. . ·. .. . . 

follow:ing castration, ~d ·both steer gr-0ups 'were: simiiar· ·in g$in b-ef~re 
being started on_ feed. The point is ma.de t:Iiat it •Y be ;advantageo.u~ 

to breeders to wait until weaning time to seiec·t breeding stock d{le 
. . 

to greater accuracy o.f< selection. Un£ortunate:Ly, castration at 

3 :•. 
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.identical results were obtained in steer group differences for average· 

daily gain, dressing percentage and. carcass quality, with the differ-

ences being small and nonsignificant. Als.o, no significant differ-

ences were noted between the early Fmd late castrates for live 

s;Laughter or carcass weights. 

Glimp et_a,l. {1971) ~amined calves castrated·at.b.irth and calves 
. . . . . 

castrated at approximately · 200 days of age (weaning) for a wide range 

of. growth. and car.cass variables. Traits studied were carcass weight, 

ribeye area, backfat thickness, marbling score, Warn,er-B:ratzler 

shear test, ca,r4ass grade, preweaning average daily gain, postweq.ning 

average. daily gain, 14-months weight, dressing percentag¢, estimated 

cutabili.ty, and taste panel parameters. Differences for the majority 

of th¢se traits were<small and nonsignificant. Postweaning average 

daily gain differences between the two steer groups were significant, 

although quite small (.02 kg.per day) with the advantage being with 

the later castrated individuals. However, the steer groups differed 

less: than 1 kg at the end of the trial (weights being adjusted to a 
common age of approxilllately 14 months). 

Carroll· et .. al. (1963) conducted. a study involving two pairs of 

Shorthorn male twins and two pairs of Fries·ian male twins. · Within a 

pa.it, one twin.was castrated at birth and the remaining twin was 

castrated at seven months of age. Weights were obtained . for all 

animals at 4, 8, 28, 52,>and 76 weeks: of age wi.th amount of weight 
. . 

gained for all possible periods of time being calculated~ These 

researchers_foundthat the>early castrated anitDals were significantly 

lighter than later castrated anitDalsat 28 weeks.of age and that the 
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later castrated .a.nimals had· sigtl,ificantly greater wei.ght gains .. :for 
. : . . . . 

both the 4··to. 28 week period and the s··to 28 ~~kperiod~··· H~ever~ 
. . .. . . . . 

following caetration the. ~e~gh~ advantage o.f the late castrates. was 
. "', . · .. :.· . 

dissipated, and· the early.castrates ~bited.a sigrtificantly~reater 
. : . ·. . : .... .. : . . . . .... ·. 

weight gain for J:he period-of "?8:'to. 52 weeks .of age: •.. By 76.weeks·• of 
. ·'.· .. 

.,.;· 

· age the:r:e. did riot exist any significant weigh.1: :.di.£ ferertces b~tween 

the tWo cas:t:fat'e''.g+oups, :EUI41lo': significan-t d:f;f;f:eret),ces were noted,· in 

weight gain for the 4 to 76 weeks period. caz-t'~ll·:et:.~1. {1963)· c~n.;..'. · 

eluded that castration_ o.f c~ves at either one or seven month$ . of 
~:~· . . . 

' ' 

tered at appro~inately 18 months of age. . They ~also de.teimined that 

no sign.ific.ant. difference existed betweetl. eariy and. la,te castrates 

for either feed intake or_ :feed effici¢ncy. ~~ rasult>i.s :l.n agree-: 

ment with work, by ·~ailipagtie et aL (19·64) ~ ·where· small and nOn$ig ... 

nifican.t differences we~e n,oted for the imloi.int of hay a:nd. concentrate .. 

. cOT.ismned per pound of gain~ 

MQst s:t11d:l.e$: cqtnp;:iring .age- of castration. ·~eal with a.n:Dnais 

cas:b:ated at either one or seven 1)10p .. thS of age •. Champagne e.t al. 

(1969) looked at four different ages of "Castiation.:. at birth, two · 
months., seven .month$, and nine months of age. The characteristics, 

investigated we.re yearling wei.gh.t,· average daily gain (weaning to 
. . . I . . . 

\ - . . . 

yearlin,g), :ribeye area~ backfat thickness, marbling score, Wa;mer~ 
- . . .. - . . 

· Rratzler sbear test valu.e~- carcass grade score,.· estiniated and actual .• · 

· cutabili..ty; feed e·fflcient.y and d:tess.ing .percentage~ - Car~ass·es of· · .. 
·.. . . . .' ·. . . . . ._ 

the animals· castrated at nine montlis of age had significantly lesS: . : . . . . . . ' . . . . . 

marbling th.an the carcasses: of ani.lnals castrated at.two .and•$even 



, I, I . ','·'' .. ·. 

IllOriths of age but not . less than tkose animals castr~t:ed at birth. As 
.. . . . 

might bee:xpected, the carcasses of trio and seven month castrates 

graded higher· tban did the carcasses· ·9f individuals castrated at 

birth an.d at nine• months of age~ There ezj.ste<.l a trend in· this study .. 
'' ' 

·. for the ribeye area t.O increase as. the age at castration increased; 

however, When 'the·ribeye area was expressed on•aper 100 kg body 

weight basis, these diffe;rences 4isappeared •. · The remaiJ;tder of the 

differences in carcasschatacteriStics and.feedlot ;erfotmance 

attributable to age at. cast:ration were a.nua.11. and non~ign:ificant.· 
.. ·. 

The literature cited overwh.elnlil\gly indicates tbA.t· d1fferenc~s 
. . ~ 

' ' 

in age at castration result in small: and for the w.ost pa;rt >nonsignifi- ·· 

cant differences . tn grPwth, feedlo~ pe;fo•rmance and carcass charac-
teristics. 'When comp~ri~.1'1e~~i,y c~~:tati~n'·~ t<>;,:''l~te .c,a$tration1', 

the effects of endog~n.ous•ho:rmones in·theiatact males may ace;ount 

for a. d~eided:adiT~ta.g~ itl:~at~ .ap..ClL-~c~no]ny.pf ga~ri./¢ivet t:~e:arly. 
. ' ' 

castrates; however, ·cltls advantag~ iS. .nullified by the '$tftback to 
. . . .. 

. ·growth, .caused by·.t:ll,e 'ea$trati:on: .o:pe;ra·t;ton·'(Turton, '19.62) .•.. :.nue. to 
.. ·'1 ·' :·. 

taeS:e considerations the ~inder of this endeavd~ ·rlii''igtioi-e 

differing ages Of C!aStTatioti when COtn.pating steers With bulls, With. 
. . . . ~ v --

the. exception of descriptive purposes .. for some. studies. 

· GtOWth • Ch:aractiaris;ics and ·feed 'Eff :tctencY: 

Th.e percentage advantage or disadvantage· of> bulls eotn,pare:d to 

steersf-0r weaning weight, yearling weight andpostwearii.Ug average 

daily gain (ADG) is pJ;esented in t,~b~e 1. the tefetenceshave been 
_: . . . . . ··.·": . . .. : . ·· .. , .-:· 

. ntllllbered fox convenience of disc~sion. . Percentage <adyantage or ._ 

d:tsadvS.n~age h.a~ been deterinined by the dividillg of_ trait value~ · > 

... -

. ·' 



TABLE 1. PERCENT ADVANTAG.E (+) OR DISADVANTAGE (-) FOR SELECTED GROWTH. 
. TRAITS OF BULLS (B) COMPA!IBD TO STEERS (S)a 

Reference 

1 Anderson, D. C. (1976) 
2 Artnaud e.t al. (1977) 

3 Bailey and l{ironaka .(i969) 
4 Bailey et al. (1966) 

,5 Brinks et al, (1961) 
6 Carroll et al. (1975) 
7 Champagne et al. (1969) 

8 Cobic, T, (1968) 

9 Cut1diff. et al. (1966) 
10 Glimp et al. (1971) 

11 Gi.>rtsema et al. (1974) 
12 Hedrick et al. (1969) 

13 .Jacobs et al. (1975)a 

No. of 
animals 
B s 

16 16 
16 1.6 
18. 18 
39 38 
19 19 
20 19 
20 19 

-1327 1032 
32 32' 

20 10 

10 

10 
4665 

20 

.l.3 
12 
14 

29 

10 
10 
10 
10 

10 

2368 
20 
2o 
13 

12 
14 

36 

Weaning 
weight 

2.17 

4.0 
1.10 

12.92 
5.95 

- .48 

4,25 
10.95 

9.59 

(%) 
Yeal'.ling 

weight 

- .32 
3.85 

8.58 
7.47 

11.62 
12.55 
5.74 

8.lO 

1.31 
1.51 

17.14 
22.29 

(%) 

Post-
weaning 
ADG (%) 

14.30 
3.10 
5.99 

12.26 
16.9.8 
20.31 

18.27 
17.14 
21.78 
25.51 
16.41 

2.18 

6.25 
1.71 

18;75 

Pertinent remarks 

- high energy ration 
- moderate en,ergy ration 
- severe growth restrictions 

- feedlot situation 
- feedlot situation 
- growing ration 

- cas.trated at birth 
castr.ated at 2 gain period was - mo .. 

- castrated at 7 mo from 'Yeaning 

- castrated at 9 mo year1:{,:qg. 

- received l kg conc/100 
kg live wt 
rec.eived l kg coni::/day 

gain period· 
of weaning 
to 15 mo 

- castrated at.birth 
- castrated at weaning 

""-bulls weresig. older by .14days 
- xaildomhalf of both sexes were im-. 

planted with 24. mg DES, bulls were 
sig. older by 14 days 

ain some instances the data from some references has been converted to a standardized tabular form.· 

-Continued-



TABLE 1 (continued). PERCENT ADVANTAGE (+) OR DISADVANTAGE (-) FOR SELECTED 
GROWTJI TRAITS OF BULLS (B) COMPARED TO STEERS (S)a 

Reference 

14 Jacobs et al. (1975)b 

15 Jacobs et al. (1976) 
16 Jones et al. (1964) 
17 Klosterman et al. (1954 

and 1958)- -

18 Lewis et al. (1965) 

19 Marlowe et al. (1965) 

20 Tanner et al. (1970) 
21 Tylecek, J. (1957) 
22 Urick, J. J. (1972) 
23 Warwick et al. (1970) 
24 Williams et al. (1975) 

25 Wilson et al. (1974) 

No. of 
animals 
B S 

iiO 39 
40 39 
20 . 20 
10 10 
10 

12 

8 

8 

10 
10 
12 
12 

8 

8 

2856 8727 
1995 1079 

139 121 
3 4 

102 101 
79 29 
23 11 

22 12 

10 10 

Weaning 
weight (%) 

.61 

6.60 
9.70 
1.48 

2.29 

8.37 

Yearling 
weight (%) 

6.32 

5.29 

8.00 

4.88 

12.87 

12.16 

Post-
weaning 
ADG (%) 

11.83 
20.48 
18.69 

10.99 
10.99 
25.00 
23.60 

59.38 

22.58 

14.(i6 
26.14 
20.16 
23.08 
4.31 

15.45 

15.93 

Pertinent remarks 

- weaning to yearling 
- yearling to slgt. 

- castrated at l mo 
- castrated at weaning 
- castrated at l mo 
- castrated at weaning 

gain periods 

fed for same 
length of time 
fed to same wt 
to necessitate 
greater degree 
of finish on 
ste.ers (S-247 
days; B-'210 days) 

- weaning to 122 days beyond 
weaning gain. 

periods - lZZ days beyond weaning to 
152 days beyond weaning 

- Angus and Hereford calves, no creep 
- Angus and Hereford calves, creep fed 
- ADG is for feedlot 
- feedlot position 
- feedlot situation 

- high protein (12-14%), 90% cone. ration; 
steers implanted once w/12 mg DES and 
112 days later received 24 mg DES, 1/2 
bulls implanted twice with 48 mg DES 

- standard protein (10-12%), 90% cone. 
ration, same DES treatment as the above 
group 

ain some instances the data fro~ some references.has been convertt;!d to a standardized tabular form. 

00 
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representing bulls by those values representing steers. and re-

expressing this. calculation in percent advantage (positive values) 

or disadvantage (negative values} for bulls when compared· to steers. 

Pertinent remarks have been made for greater clarity for some 

references. 

Weaning; weie;h.t and.· preweaniilg · ADG. Tabulated values for weaning 

weight ranged from a ..-Q.48%.disa.dvantage to a 12.92io advantagi;a for 

bulls.. With the exception of Brinks et a.l. (1961) and Wilson et al. --·-· -· ·-·· .-·-. -· . 

(19 74) , all. values sh.own in table 1. are ei.ther nomdgnifi.cant or. were 

not statistically tested, including the one nonsignificant negative 

value obtained by Cobict et al. U96.8). The mean percentage value is 

a 5. 30% advantage for bulls for the ·.thirteen references listed. This 

trend is in agreement wi.th Klosterman et. al. (1954} who reported that 

bull calves were heavier at weaning than were steer calves. Also, 

Burgess· et al. (1954} and Marlowe and Gaines (1958) noted weight 

advantages of 9.3 kg and 7 .3 kg, respectively, for bull calves .com-· 

pared to steer calves at weaning. An exhaus.tive inquiry conducted 

by Marlowe et_ al.· (1965), involving 2,766 hull calves and 6,019 

steer calves, is in agxe.ement with these earlier studies. In that 

study bull ci;ll ves were 10. 4 kg (non-creep fed) to 15. 9 kg (creep 

fed) heavier than steer calves at weaning.· Also observed was a 

highly signifi.cant p·reweaning ADG (90 to 299 days .of age) advantage . . . .. 

of 6.6% and 9.7% for non-creep fed and creep fed hull calves, respec-

tively,·when compared to non-creep fed and creep fed steer calves. 

A significant bull calf advantage for preweaningADG is in general 

agreement with most workers(Brinks et al., 1961; Cobic', 1968; 
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Klosterman et aL, 1954; Marlowe et. aL, 1965; Wilson et al., 1974; 

and many others) but not with all workers (Bailey and Hironaka, 

1999; Bailey et al~, 1966a; Glimp etaL, 1971; and Tanner et: al., 

1970). 

Yearling wei~ht and postweanirtg ADG. Tabulated values .for per-

cent. advantage or disadvantage of bulls compared to steers for 

yea:ding weights ranged from a --o ~ 32% disadvantage to a significant 

22. 29% advant:age. Of t:hose studies (presented in tab le 1) which sub-

jected yearling weight differences between bulls and steers to 

s:tatistical tests, four (12, 14, 19, .and 24) found bulls to have a 

significant advantage o.ver steers. Three other studies (2, 7, and 10) 

noted nonsignificant advantages plus one nonsignificant.di.sadvantage, 

observed by A:rthaud et al .• (1977), for bulls compared to st:eers for 

yearling weight~ The mean percentage value for the ten references 

listed is an 8. 3% favoring of bulls over steers for yearling Weights. 

Jacobs et al. (1975b) reporte.d a 36 • 2 kg . advantage favorit1g bulls 

over steers for 18 months weights (P < • 05} • This result is in 

parti.al agreement. with work. conducted by Arthaud et al. . (1977) who 

noted. a highly si.gni.fi.cant advantage of 38.0 kg for bulls over. steers 

when both. were fed a low energy ration.. However, when both sexes 

were fed a high energy ration the difference of 17.0 kg, although 

s·till in favor of the bulls, was nonsignificant. 

Turton (1962), in a survey of primarily European contributors 

involving nine studies, calculated an 18.3%advantage in postweaning 
. . 

ADG for bulls compared with steers. Hedrick (1968), in a literature 

review, noted an 18% advantage for bulls compared to s.teers for 
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postweaning:ADG averaged a:cross.14references~ Similarly) Field (1971) 

in another literature revie:w: averaged across 15 references B.Jid obtained·· 

. a: 17% postweaning ADG. advantage. for bulls. over steers. 'A. mean value 

of 16. 9% .advantage for bulls :·over steers for postweani.ng ADG was ob:... 

tained frO!ll the 17 references listed ,in table 1. The values range 

· .from a nonsi-gnificant 1.71% ·advantage to a nonsignif:tcant 59.83% 

advanta,ge. Most· Qf the s.tudies su'tveyed :involved feedlot situations 

Wi.th finishing rations~· B:i:!.iley :il_ al. (1966) and Ja.cob.s et al. 

(19 7.Sb) · reporte.d · on pos twe$.lin8 · ADG for. aniltials •.on groWfng rations 

. and obtained 'value.s of a significant .20 .. 3l%>ddvatitag~ :axi~··.···~-. ~onsig- . 
. . 

.. nificant 11.83% ~dyantage for bulls,. respectively. Of the studies: . . . . . . ~ . ,. 

~ . ·-
.~· .: 

(presented in table :1) · that conducte4 ~tatisti(:al .tests :.· '011'.:post- · 

· weaning ADG several research.er.s .· (4-:, · 7 - 8, . 10, 15 , 14., l 7 , · 19 , 20 , 
. . 

22, . and 24) found those .differences to: ,be significant,, Wi.th:values 

ranging from 6.25%.to 26.14%; while others (2, 8, 10; 14, and:l8) 
--: . . .· . . . 

found the differences to he nonsignif:tcant, with vaiues, ranging from 

a l. 71% to a 59.38% advantage for bulls. Ni..cli.ols etal:~ (1964), in 

a study involving Holstein bull and steer calves, lOoked at dif-

fel:'ences between bulls and >steers £or postweani:hg ADG .for a p,eriod 

froni four months of age to one of two constant slaughter weights, 

eithe.r 363 kg. or 454 kg •... · Th,ey .noted .a significant advantage for 

bulls:. compared to steei-s fo~ ADO. Buils were favor~d oiTer st~ers 
- . . 

·. by 11. 37% and 6. 45% fo.r th,e s.laugli.ter weights. of- 363 kg and 454 kg, 

respectively. ·. However, there was no stat:tst:i.cally significant dif..:. 

fe.rencein ADGbetween the 363- and 454-kg gro-ups. 

Pepibdic ·g:towth rates. Gliinp ··et· al. {1971) looked at differences· 
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in growth between bulls and steers for five different·periods in time 

as follows: 1) preweaning, 2) weaning to 70 days beyond weaning, 

3) 70 to 140 days beyond weaning, 4) 140 to :210 days beyond. weaning, 

and 5) weaning to 210 days beyond weaning. During the first three 

periods of the animal's life no significant differences existed 

between bulls and steers for ADG. . However, the last 70 days of the 

210 day feeding trial revealed significant differences between bulls 

and steers castrated at either·birth or weaning and favored bulls 

hy either 0.12 kg or 0.07 kg ADG, respectively. Bulls exhibited a. 

significant 0.07 kg ADG advantage over steers castrated at birth and 

a nons.ignific.ant 0.02 kg. ADG advantage over steers castrated at 

weaning for the entire post-weaning growthperiod from.weaning 

(approximately 200 days of age}. to the end of· the feeding trial 

(approximately 410 days of age). 

In another study involving growth. periods from bi.rth to slaughter, 

Bailey and Hironaka (1969) examined ADG's for four growth periods. 

The periods were 1) birth to weaning (approximately 181 days of age, 

2). 181 to 279 days: of age (all animals were on pasture during a 

pa:rticularlyha:rsh winter}, 3) 279 to 384 days of age (all animals 

received a growing rati.on during this period), 4) 384 ·days of age to 

approximately 440 kg liveweigh.t. (all animals received a fattening 

ration during this period). Castration did not signifi.cantly affect 

growth rate. in the first growth period nor in the second growth 

period (when there was no appreciable gain in either bulls or steers 

during the extreme. eold of winter). Rulls. did exhibit a significantly 

s:Uperior growth rate for t~ growing phase, however, of o •. 23 and 0.27 
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··:-.·: 

kg in.ADC, respectively; w;b;ertcompared.to steers: castrated at two and 

six months of age. ·. A signif:i.cant 0.17 kg and.a significant 0.21 kg 

in ADGadvantage·was noted for the intact·maleswhencompared to the 

early castrates and. t,o th.e late castrates dud.,ng the fact:tening pha$e 

o.f the .animal~ s. life_. When both the >growth period and the fattening 
' .. 

period were· combined, bulls had significant adv;a~·tages of o. 24 '·kg and 

0. 29 kg in .ADG over the ea;rly and. late. castrates, · resp.ectively. • 
. - . 

Cobic' .(196-8) compared. the i.nJlliertce of c~tra:tion . on growth and 
. . .·. .· .. 

the level. of .energy (higa~ and moQ.e'.rate) recei~ed du~ing.the g;rowth 

phase (up t-O 240 days: of age) of the animal's life. '.Five growth 
. . . 

pe:t".iods were examined . .fol:' differences· in ADG between bulls and s·teers ·. 
. . . . . . 

. . . . . . .. 
' -

witldri levels -of eµ.ergy in grQWth, '.ra'tions. The growth periods we:r:e 

as follows:, .. 1) birth to 120 days .of age (s'teers castrated at 90 dayS: 
r - ' • • 

of .age:), 2):120 to-240.days of age (growth. phase), 3) 240 1days of age 

to slaughter age (a range of 480' to 520.days of age), 4} 120days of 

age to slaughter age (ilrcl,J.cies both. the ·grow.th; and:· fattening phase) , 
,·, •. . ... '._.· ... · .. ·.··::· .. -·.· .·_·_·. 

and 5) birth. to slaughter age.. . Cotisidel!'ation. of . th,e entit'e life of. . 

the ·animals. re.Vealed, 'a s:fgnificant- i~ 4%. superior grow.th rate for 

bulls: receiving the high energy grOwing ration· out a nonstgnificant: .• 
- . . . . . 

3% advantage. for bulls ;"eceiv;tng. the mode:i;'.ate energy growing ra·t:Lon. 
. . . . ·.· ... ·., .· ..... . ,. 

The only period exhibiting any .s.t:at::tstfcally···s:i.gnificant difference.. 

in grow.th ratebetlieei:J.hulls· and steers was during the fattening 

period in whi.ch bulls di.splayed a significant 16.4% advantage for 
~ . . . . . . .· . . 

the high energy gr~ng rati.on treatment ~d a rionsignificatit 2·.2% · 

advantage. for· the moderate energy growing .ration treatment·. ~. Collie' 

further noted that di.ff erences: between bulls and steers were more 
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strongly expressed in the animals that received the high energy 

growing ration. 

Arthaud ~ al. (1977) examined ADG differences between bulls and 

steers when fed either a high or low energy finishing ration and fed 

to different ages {12, 15, 18, and 24 months of age). In actuality, 

the low- energy rations were expected to produce U.S.D.A. choice steers 

for each slaughter age group., and the use of the high energy rations 

was an attempt to produce bull carcasses that would exhibit similar 

carcass quality traits as those of steers fed the low energy ration. 

Thes:e researchers found that, regardless of the age at slaughter, 

bulls gained more rapidly than steers and that this advantage tended 

to be greater for those animals receiving the higher energy fattening 

ration. They also reported that differences in carcass composition 

of bulls and. steers tended to be greater for those animals fed the 

high. energy ration, although. not significantly so. 

·Feed intake and uti:lization. Bailey and Hironaka (1969) reported 

a significantly greater daily feed intake of 8% to 10% for bulls when 

compared to steers on a. growing ration. Th.is increase tended to 

pe:rsist when exp.ress;ed on a metabolic weight basis by the magnitude 

of 3% to 4% greater intake for bulls. Bulls were also found to con-

sume a significant 8% to 13% more fattening ration daily furing the 

finishing phase of the anin!alts life when slaughtered at a constant 

440 kg live weight. Th.is is in agreement with.Allen (1966), at least 

in direction if not in magnitude, as he reported a 1. 8% greater daily 

feed intake for bulls than for steers. Nichols et aL (1964), in 

their study involving Holstein-Friesian calves, observed a 6.3% and 



I. 

15 

8.5% less total.feed:irttal<.efor bulls than steers when slaughtered at . .. . . . . . 

363 kg and 454 kg,. respectively, aiid that steers· consumed 7 .6% more 

f.eed than bulls wh.en ·averaged across both constan.t · slaµghJter weigh.ts. 

·'When feed intake was expressed as TDN llitake, they found"similar. 

results, as stee:c:s cons'Ull16d 7.52% and 9.64% :more total TDN thari. did 
' ' . ' 

bulls. for·th.e 363kgand the 454kg s:laµghter weight g±C>ups, reS:pe.c~ 

tively,; Althol:J;gn there see.ms to:· be some :digparity betweeri. the 

findings of Railey and HiJ;onaka -. (1969) and. Nichols ·et al. (1964), 

the.s:e differ.ences maybe due to th~ bas:i,a on. which. feed ·intak,e is 

express·ed. Both studiesfed. bulls 'and steers to.•a ··constant weight 

in the finiShing phase, resulting in a. shorter period of time l:'equired · .. · 

by bulls to. reach. the constant s:laupter weight.. Also; steers are 

· expected to be. fatter ~than 'bulls·upon reaching a constant slaughter-. 

weight(:wh.ichWill.bediscuased later)':,·resulting in a greater feed 

requirenient· to put on. fat :than is rect.uired fo:J; lean tissue. ·. If feed 

intake is expressed 011 a daily basis,, as lilas done by :Sail~y ~d . 
. ' 

lf$.Xorie;k.a., thein<;reased fatness of st:ee:ts at slau:ghtermay not· be .. 

eni::rugh. to offset th.e :mQre rapid growth: rate of bulls' and conse-

q®ntly, feed intake W.Ould be g:reat;:e:r for the 'bulls.. 1IoWever,: :if 

feed" :intake is; expres$ed as total' feed consumed,. the shorter .time 

required by bulls to .reach a prescribed weight;, in spite of a . 

supe1:,io;r growth rate, 'IIUlY' not> offset the loss in efficiency displa~ · 

bY' steers as they deposit: J:·at:. rath.e:r. thal1 lean tis~uet in reachi.ng t!te .. 
pres(!r,ipTd weigh.t, thereby i'es:ulting · in a greater . feed. intake. by . 

;, ' 

·' -:. · . 

. fossibly·· a more 9p,li.ghtening calculation is the amount. ~f "feed:.~ · 
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units. required to bring about a unit of weight gain which. will be 

referred to as feed conversion. Klosterman et al. (1954} noted that 

although bulls consumed· slightly.more corn and cob meal perhead daily 

than did steers, they required considerably less feed to produce a 

standard unit of weight gain. than did steers. The. s.upetiority of· 

bulls for feed convers:ion has: been demonstrated by ntllllerous researchers 

(Allen, 1966; Bailey etal., 1966; B.rannang, 1960; Jacobs et aL, 1975b; 

Lewis et &·, 1965; Wa.ntick ~.al., 1970; Wilson et al., 1974; and 

Ni.chols et al .• , 1964). Other workers (Champagne et al., 1964 and 

Champagne et a.l., 1969) looked at the compp.rative feed conversion 

between bulls and s.teers for amount. of hay· and concentrate consumed 

and found that bulls re.quire.d less: of eit]ier hay or concentrate .to 

produce a unit gain .in body weight. Simila-rly, Nichols et. al. (1964) 

expressed these feed components on a per unit gain in full live 

weight, shrunk live weight and chilled carcass· w:eight and ·found with-

out exception that bulls required less of both hay and concentrate 

th.an did steers·. Bailey and Hironaka {1969) looked at differences 

between bulls and stee:t"S for feed conversion at different_periods -of 

time in the animal's life• Th.ey found that bulls required signifi'-

cantly less feed per kg of gain (8.46% and 10.19%) than did steers 

cas.trated at two and six months of age., respectively, during the 

period of 279 to 384 days of age. During the finishing phase, bulls 

required 2.99% less feed per kg of gain than di(I. steers castrated 

at two months of· age and 11.72% less than steers castrated at six 

months of age. Furthermore, Cobic' (1:968), in his study involving 

four previously mentioned periods in the animal's life, observed an 
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overall feed conversion advantageforbulls over steers. Also, more 

efficient utilization of both: digestible crude protein andstarch 

equivalents in their conversion to lc.g of live weight gain was noted 

for bulls. 

Bidart et al. (1970) looked into the comparative energy utiliza.;_ 

tion of bulls and steers'. These workers 'Were conce-rned primarily with 

two points of consideration: 1) maintenance requirements relative to 

growth. rate and ultimately to body weight, and 2) energy utilization 

comparisons between bulls and steers expxessed in terms of gain of 

body components. The study dealt. wi.th digestible energy (DE) .units 

constl.Illed which were associated.w:ith gains in edible product arid 

carcass trim (estimated at. 43% and 13% of live we:ight, respectively) 

and us.ing an average.live weight calculati.onas an indicator of 

mainte11ance :requirements. . They found, by partial regression tech-

. n:;tques:, that bulls and steers held at a constant 320 kg would be 

expected to conS:tlID.e. 16.6 and 16.4 Meal DE>per day, respectively, to 

'lllaintain th.at we.ight, excluding any gain in weight· of either edible 

p:t'odu.ct or carcass trim. Also, bulls would be expected to consume 

6 .Q Meal DE per kg of edible p:roduct as compared to a significantly 

different expected expenditure of 12. 8 Meal DE per kg edible product 

for· s:teers;. This difference was attributed to a higher. proportion of 

fat (marbling) in the edible portion of steers, realizing that the 

energy expenditure for fat is: greater than that for lean tissue. In 

conclus·ion, these workers deterrniµed that bulls produced 38% more 

edible product and 12% less trim per Meal of DE consumed, even though 

bulls.were heavier th.an steers during the feeding period. In agree..,. 
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ment with. this. study, Al.ingreen et al.. (1971) reported th.at bulls were 

more efficient in. converting digestible energy to body weight th.an 

were s:teers. 

Willi~ et al. (1975} conducted a study comparing a high crude 

protein ration (2 percentage units high.er than the N.R.~C. 1970 recom-

mendations ·for steers and h.eif ers) with a standard crude protein 

ration as they affected daily gains: of bulls and diethylstilbestrol 

(DES) implanted steers. Their inquiry was based on the premise th.at 

the faster growth and increased lean tis.sue depositiOn of bulls might 

- necessitate more ration protein·- than recommended for steers if bulls 

are to. reach their ma:ximum potential. Ho'Wever, no improvement in 

dailygainwas observed for bullsrecei:vi,ng the high protein ration 

and only a slight increas;e in daily gain for steers was noted. 

Feed efficiency can be defined as a unit of weight gain per unit 

of feed consumed. Several researchers have revealed a distinct 

advantage in feed efficiency for h'Ull~over steers (Allen,. 1966; 

Arthaud et !!.·, 1969; Hedrick, 1968; and Prescott and La.nuning;, 1964). 

Slau~ltte:r-Ttaits 

Comparisons between bulls and steers for slaughter age, slaughter 

W,eigh.t, carcass· weight, rib.eye area, and backfat thickness are 

presented in table 2. :Percent advantage or disadvantage in s.laughter · 

weight, carcass we;tght, ribeye area, and backfat thicknesswas: deter-

lllined by dividing. the. -trait values representing bulls by thos:e 

represen.ting stee'rs and expressing th.e ratio in percent advantage 

(pos·iti.ve values) or disadvantage (negative values) :for bu].ls compared 

to s:tee.Is. -Actual average slaughter ages and weights for bulls and 
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TABLE 2, COMPARISON OF BULLS TO STEERS FOR SELECTED SLAUGHTER TRAITSa 

Animal number Slaughter age Slaughter weight Carcass Ribeye Backfat 
Reference Bulls Steers Bulls Steers Bulls Steers %Ir" weight (%) area (%) thickness (%) Pertinent. remarks 

Constant Slaughter Ages 
11 Arthaud ~al. (1969) 77 80 455-480 445-480 10.93 7.58 -35. 71 - approx. equal nos. were 

2 

3 
4 
5 

6 

8 

9 
10 

11 
12 

represented for each sex in 
both early (445 da) and late 
(480 da) slgt. ages 

Arthaud ~al. (1977) 64 64 429 410 4.63 0.67 -27.27 - high energy ration,constant 
slaughter ages of 12, 15, 
18 and 24 mo for both sexes 

64 64 432 387 11.63 14.65 -22.22 -_moderate energy ration; con-
stant slaughter ages of 12, 
15, 18 and 24 mo for both 
sexes 

Brannang, E. (1960) 11 10 763 763 483 451 7.10 
Brown et al. (1962) 11 11 397 397 330 308 7.07 9.13 19.99 
Carrollet al. (1975) 32 32 419 429 417 402 3.73 3.69 15.02 -14.29 - al.l steers were implanted 

with DES 
Champagne et al. (1969) 20 10 419 3.86 8.55 18.99 -43.86 - castrated @ birth slgt. @ 10 390 7.44 18.32 -29.67 - castrated @ 2 mo. 

10 37.5 11. 73 18.22 -35.35 - castrated @ 1 mo compara-

10 372 12.63 31.18 -23.81 ·- castrated @ 9 mo ble ages 
Glimp et al. (1971) 20 20 427 427 470 . 464 8.60 25.25 -31.39 - castrated @ birth 

20 427 463 5.51 22.74 -33.80 - castrated @ weaning 
Jacobs et al. (1977) & 16 19 559 555 464 426 8.92 3.16 14.15 -56.00 
Jacobs et iii. (1975) 17 17 589 585 503 454 10.79 9.09 18.35 -37.32 
Lewis etaL (1965) 8 8 397 397 2.62 4.47 
Prescott and Lamming 315 314 433 407 6.34 5.10 .,-70.41 

(i964) 
Tanner et al. (1970) 126 113 375 375 8.04 15.44 -25.52 
Watson,M.J. (1969) 10 10 300 300 195 185 5.13 

bin some instances the data from different ref!'rences has been converted to a standardized tabular form. 
Percent values represent a ratio of bulls to steers, positive values for slaughter weight, carcass weight, and ribeye area.represent a bull advantage. 
Negative values for backfat thickness represent a bull advantage. 

-Continued-

...... 
"° 



TABLE 2 (continued). COMPARl,SON OF BULLS TO STEERS FOR SELECTEJ) SI.4liGRTER TRAlTSs 

Reference 

13 W"'lliams et al, (1975) 

14 Wilson .!!. al. (1974) . 
Constant Slaughter Weights 

15 Bailey and 
Hironaka (1969) 

16 Cobic, T. (1968) 

17 Gortsema et al. (1974) 
iB Hedrick e~al. (1969) 
19 Jacobs et al. (1976) 

20 Lan.don .!!. al. (1978) 

21 Nichols ,!! al. 

22 Urick, J. J. (1972) 
23 Warwick .!!. al. (1970) 

Animal number 
!lulls Steers 

23 

11 

10 

18 
18 

u 
6 

20 

9 

9 
15 
15 

102 
29 

22 

12 

10 

18 
18 

13 
12 

. 20 

9 
9 
9 

15 
l:S 

101 
29 

Miscellaneous Slaughter Criteria 
24 Albaugh ,!! al. (1975) 

25 Anderson, D. C. (1976) 

26 Jacobs. et al. (1975) 

8 

62 

29 

.8 

73 

36 

Slaughter age 
Bulls · Steers· 

392 

392 

409 

4BO 
514 
476 
480 
439 

495·· 

482 
303 
395 

392 

392. 

409 

512 
520 
506. 
534 
469 

529 
47f 
518 
337 
420 

sia:ughter weight b 
Bulls Steers . % 

467 

485 

489 

477 
· .. 4.72 

467 
445 
480 

471 

472 

445 

430 

436 

472 
46)' 
457 
434 
463 

476 
4!33 
471 

4.88 

12.il7 

l;l.16 

488.,519 488-51.9 501 484 

5()3.5 470 •. 4 7.04 

467 506. 466 438 6.53 

Carcass 
weight (%) 

16.53 

0.17 

2.81 

0.13 
-0.84 

9.66 

6.53 

Ripeye 
.area.(%) 

26,17 

24.67 

17.41 

6.03 
6.37 -

23.85 
17.68 
13.16 

3.22 
2.87 
5.14 

13.80 
7.21 

13.07 
9.92 

14.09 

18.24 

Backfat 
thickness (%) 

-16.28 

+13.16 

-33.33 

-66.67 
-33.33 
-53.28 

-47.32 
-29.76 
-31.58 
-33.33 
-21.05 
-44.90 
-36.60 

-16.15 

-28.65 

Pertinent remarks 

- protein 
(12-14%) 

- protein 
'(10-12%). 

all steers were 
implanted twice 
with 24 mg DES; 
1/2 bull11 im-
planted once 
with 48 mg DES 

- all aniinals were adj. to 
250 kg carcass wt 

- high energy ration 
- moderate energy ration 

- 15% roughage, 85% concen-
trate, castrated @ 2-3 mo 

- castrated @ birth Char x 
- castrated @ weaning Her calves 
- Hereford calves 
- slgt @ approx 363 kg 
- · slg·t @ . approx 454 kg 
- slgt @ comp. wt (454-476 kg) 

- half of bulls and steers 
implanted with DES 

- sigt @504-522 kg or low 
choice wh:fohever came fi.rst· 

ain some instances the data· f~om ·different :i:'eferences has . been converted tci· a standardized ·tabuiar form. 
bi'ercent values represent a ratio.or bulls to steers, positlve'values ror.Btaughter weight, catcas11 weight, and dbeye area represent a bull advantage. 
Negative .value~ ·for. backfat thickness represents a bu11 .advantage. · · 

N 
0 
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) .···: 

steers are given, and references are grouped according to: constant 

slaughter ages, constant slaughter weights and 1Dis.cellaneous slaughter 

criteria for th.e sake of clarity. The references have been numbered 

for convenience of .discussion •.. Pertinent ·r~rks h.ave been made for 

some references when·necessary'for clarification. 
. . . 

Slaughter ages for bulls and steers are px:esented. iil table 2 for 

all studies th.at gave the ages of the two ·se~es at siaugh.ter. For 

convenience and ease of comi>arisons, they have been diVided into tWo · 

groups; 1) those studies <slaughtering animals at a constant weight 
·. ' 

(16, 17, 18, 19, 20, and 21); and.2} thos<e slaughtered at a constant 

age (l; 3, 4, 5, 7, 8, 9, 10, 11, 12, 13, and 14}~ In the first 

group,w!th the exception oftanaon·et al. (1978), all studies.cited 

indicated that bulls would reach a co.nstant weight in les·s time than 

wuld steers. Landon et aL. (1978) fed both hulls and steers to a .,.._.., -.. 

constants.laughter weight ot 477 kg and found Ch.arolais x Hereford 

steer calves {castrated at weaning). required 18 days less time than 

did th.e intact males of the sallle. breeding and five days less time 

than He.reford b11lls. Th.e range. of the studies listed ran from a 3. 77% 

111ore. tilne '.requi:red · by .bulls. t.o . ·a 10 .11% less time required ·by bulls 

·to reach a constant slaughter weight· than that req11ired by steers. 

In the studies. listed, bulls and steers averaged 452 and 482 days of 

age at slaughter, respectively. In other words, bulls required an 

average of 5.5% less time than did steers to reach a desired slaughter 

weight. 

Among those studies cited in table 2 in which animals were fed 

to a constant slaughter age (1, 3, 4, 5; 6, 8, 10, 12, 13, and 14), 
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several found bulls to be significantly heavier at slaughter than 

steers (1, 8, 10, and 14). Percentage values ranged from a 3.73% to 

a 12.87% advantage in slaughter weight for bulls compar:e.d to s-tee.rs 

of approximately the s~e age. · Rulls averaged 8~48% greater slaughter 

weights th:an steers of comp.arable ages for the ten references oeoil-

sidered. 

L;tketdse, carcass: weigh.t . (presented in table 2·) will be con-
. . . . . .. 

sidered in two parts: 1) t~:Qse studies slatighter:tng animals·. '.B.t 

constant ages (1, 2 ,, 4, 5, 7, 8, 9,. 10, 11, and 14) ; and 2) · those 

s;laughtering: animals at constant we:tghts (17, ·.19, and 21r·. Alt]iouglt •.. • 

some researchers {l, 7, .11, and 14) noted significantly .gr.eater car-

c~a weights for buils than for ste:e:rs of ~ompa~able age, several 

others (1, 4, 5, .7' 8, 9, and 10} found this advantage to. ge nansig-

ni.ficant. The range in values are from a nonsignificant o.67% to a 

· s::;tgn:;t.ficant 16.53% carcasa weight advantage for bulls, with a mean 

value of 7 .52% advantage for bµlls a:nio_ng .the ten references con-

a:t.dered. It would be of some interest also to see if bulls would 

exhibit. greater carcassweights than steers i£ both sexes were 

slaughtered at approximately the same live weight. The differences 

in carcaas: weights between bulls and steers were small and nonsig-

nifi.cant for the three references listed in table 2. Poss:ibly. a 

ll}Ore revealing lo.ok at differences between bull and steer carcass: 

weignta v.ould be to express it in terms of carcass weight per day of 

age. Carroll· et· al. · (1963) ; .. Gertsema et al. (1974); Tanner· et aL -·- . ~·- --. 
(1970}; and Wilson· la~· al_. (1974) have all reported greater carcass 

wei.ghts per day of age. (P . ...;: .05) for bulls than for s:teers, with 
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v:alues ranging from a 0.03 to 0.097 kg per day advant_age. for· bulls. 

Several other workers have reported superior carcass weights per day 

of age for billls compared to steers, although differences: were nonsig""."' 

nificant (Arthaud & .!J:.·, 1977; Jacobs: et_ .al., 1975a, b; Jones et al., 

1964; Landon et!!·~ 1978; B:nd ~rick, 1972). Landon et. al. (1978) 

reported a .03 kg;and a .o-i:°k.g greater.carcass weight~p~~ day of age 

for Cha.rolaisxHereford steers castrated at weaning than for·bulls 

of the.'saln.e hre~dfug.or fo~ Hereford hulls:; r_espective.ly. With the· 

~caption of.their report, the lite;rature overwhelmingly supports a 
.. 

carcas:S: weight pe.r .day :of. age advantage ·for bulls,·.wh1,ch is. reason.able 

. to eJq?ect in viawof the previously discussed supe:rior growth rate of 

bulls:. 

Ribeye area, as was carcass weight, will first b.e considered for 

bulls and. steers slaughtered at a. constant age and,. secondly, fo.r 

those animals s·laughtered a.t a constant weight, as presented in table 

2. Of thos.e studies conce.rning ribeye comparisons for bulls and 

ste:erS: slaughtered at. the .same age (2,. 4~ 5, 6, 7, 8, . 9, 11, .13, and 

14) ~ the inajority found bulls· to have significantly greater ribeye 

areas th.an s.tee:rs (4.,. 5, 6 .. , 7, 8, 11., and 14). This bull advantage 

ranged from. 4 •. 47% to a highly significant 3.1.18% value,. With a mean 

advantage of· 7. 52% fo:r the ten references: listed. Similarly, of 

th.as.e atudi.es: that fed animals to a constant weight (15, 17, 18, 19 , 

201 21, 22., and 23) , several found bulls. to have S.igni.f.icarttly 

g;rea.te:t ribeye·areas th.ari steers: (17, 18, 19, 21, and 23). The mean 

advantage for hulls waa 10.24% for the eight references considered, 

w.i.th:a range of 2.87% to a significant 23.85% advantage for· bulls 
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compared to steers. These results are in agreement with those 

reported by Hedrick (1968) in a review of literature involving ten 

· references.. Another way ·to express ribeye area is to divide it by 

a unit of body weight (e~g. ,~ ri:beye a¥e•a per lOO .kg live T:lody weight). 

Nichols et . .!!..• (1964) obseried that pulls maintain superiority of 

r::tbeye area when expressed ott. a :per Un.it . of body li)'eight· _basis (P < .OS) • 
. - - ' . . . . . ·.- ·. "'. 

However, these research,ers also ~oted a significantly great.er ribeye 

area for animals slaugh.t:ered at 454 kg weight th.an fo:r. -those. slaugh-

tered at 363 kg Weight, suggesting a need for. any·se.xdifferences in 

·. riheye area to either be·.adj.usted .. to a constant weight or e~ressed 

as a ratio to body weight. Anders.on (1976} l!nd Tanner et &: .. (1970) 

both noted greater ribe.ye areas per unit of body weight for bulls 

than for.steers. Th.is .leads one to the conclusi'On th.at not only do 

bulls attain heavier· weigh.ts quicker but also that there is enhanced 

. growth of muscle tissue ii:J.dfa;pendent of thi.s s;up:erior ·grOwth rate. 

K;f..dney fat, conversely to ri:beye area;. is greater in steers, 

whether expressed in weight units · (Arthaud et al., 1969) or as. a . _,...._, 

percent.age of carcass weight .. (l{;lo:sterman ~ aL , ,1954 and 1958) • 

l,'·reacQtt and Lamming {l964}. and Tanner. et ai. (1970), respectively, -.·.-. .. ·. 
. . 

notedpe.rcent: kidney weight (percent of carcassweight) differences_ 

be.t:ween.b.ulla and stee-rs: of 1.31% (P~ .01) and 0.90% (P<.05) for 

an:tmala.slaughter.ed at0 the: same age. Warwick.et al. (1970) noted a ---·-· 
h:.tgh.ly s:igni,ficant 0.57 percent kidney weight difference between 

bulls and steers sla1.lghtered at essentially the same weight. 

A. re.view of literature by Hedrick (1968) noted a greater degree 

of· finish.,· both. internally and externally, for steers than fe>:r bulls. 
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Also, Field (1971) reported mean fat thi.cknesses over the longiss·imus 

muscle o:f 9.3 and 14.3 mm for hulls and steers, respectively, averaged 

over twelve references.. Backfat thickness is presented· in·· table 2 

and will be discussed in terms of thos:e animals slaughtered at a 

constant age and those animals slaughtered at a constant weight. 

Negative percentage values in the table rep't'esent the degree to 

which bulls are less fat than steers and is to be considered an 

advantage rather th.an a disadvantage. Among the ten refe'I'ences 

Cl~ 2, 5, 6, 7, 8, 10., 11, 13, and 14) which slaughtered bulls and 

stee.rs at a constant age, eight (1, 5, 6, 7, 8, 10, 11, and 14) 

' found bulls to dis•play s·ignificantly less fat cover than ste.ers. 

Williams. !:E..· al. (1975) reported one case where bulls e:idiihited more 

backfat than steers, but both bulls and steers were implanted with 

DES. Th.e range in back.fat thickness was from a 13~ 16% mo'I'e fat 

cover in bulls to a significant 70.41% less fat cove;r in bulls. Bulls 

averaged a JO. 77% less back.fat th.ail steers; for the ten references 

li.sted. Similar results were obtained from the seven references (17, 

18~ 19 ~ 20, 21, 22, and 23) which s:laughteTed animals at a cdnstant 

we±ght, all of which repoTted s-ign:ificantly· less fat cover in bulls 

than in steers. Values ranged from 21.05% to 66~'67% significantly 

less backfat thickness in bulls,- with: a mean val1:1e of 39. 78% less. 

The literature, with few exceptions, supports the ¢1aim that 

bulls attain heavier slaughter weights than steers at comparable ages 

and furthermore that bulls reach a comparable target weight quicker 

than steers .• · Also, bulls. appear to produce carcasses that generally 

exhibit greater rib.eye areas and less fat, both intemally and 
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extemally, than steer carcasses of either comparable· age or weight •. 

Carcass Quantity and.Quality 

A comparison of bulls to steers for yield of lean cuts, marbling 

scores, carcass quality grades, and· Warner-Bratzler shear tes.ts (as 

an indicator of tenderness) is presented in table 3. As in preceding 

tables, the references are grouped according to slaughter criteria 

and numbered for convenience of discussion with pertinent remarks 

being made for greater clarity of particular ·studies. 

In a review of primarily European literatureconcernedwith com-

parisons between bulls and steers, Turton (1962) noted a higher 

dressing percent for bulls in five of the six references cited. How-

ever, all differenceswe::re less than 2 percentage points apart. 

Hedrick (1968) conducted a literature investigation and determined 

that no conclusions could be drawn about dressing percent differences 

between bulls and steers but does state that other factors influence 

dressing percent to a greater extent than does sex. Field (1971) 

pointed out that al.though it is reasonable to expect bulls to have 

lower dressing percents than steers due to less fat in bulls, such is 

not necessarily the case. Of the fourteen references he cited, eight 

showed bulls to exceed steers in dressing percent while the remainder 

of the references found the opposite to be true. This trend seems to 

be the cas.e throughout the literature as several references (Anderson, 

1976; Dahl, 1962; Glimp et al., 1971; Jacobs et. al., 1975a; Prescott 

and Lamming, 1964; and Wilson et al., 1964) have reported bulls having 

higher dressing percents than steers, while others (Cahill~ al., 

1956; Carroll et al., 1975; Gertsema et al., 1974; Jacobs etal., 



TABLE 3. COMPARISON OF llULLS TO STEERS FOR SELECTED CARCASS QUANTITY AND QliALlTY TRAlTSa 

Reference 

Constant Slaughter Ages 
1 Arthaud et al. (1969) 
2 Arthaud et al. (1977) 

3 Brown et al. (1962) 
4 Carrol~etal. (1975) 
5 Champagne-et al. (1969) 

6 Glimp et al. (1971) 

7 Hunsley et al. (1971) 
8 Jacobs etal. (1977) & 

(1975)- . 
9 Klosterman et al. (1954) 

& (1958) - - . 
10 Lewis et al. (1965) 
11 Reagan et al. (1971) 

Animal numbers 
Bulls Steers 

77 
64 

64 

ll 
32 
20 

20 

10 
16 
17 
10 

8 
20 

23 

80 
64 

64 

ll 
32 
10 

10 

10 

10 

20 
20 
10 
19 
17 
10 
10 
8 

23 

24 

Slaughter age 
Bulla Steers 

445-480 445-480 

397 
419 

427 

559 
589 

397 
385 

484 

397 
429 

427 
427 

555 
585 

397 
385 

484 

Tender-
ness (%)b 

26.00 
25.42 

4.83 

10.00 
- 1.47 

11.98 

9.54 

10.14 

15,07 
26.89 
19.76 
17.89 
ll.94 

40.00 

9.23 

Marbling 
scoresC 

Bulls Steers 

21.0 
11.8 

10.6 

11.0 
8.3 

8.5 

12.0 
9.0 

25.5 
16.0 

14.4 

14.0 
10.4 

11.2 

11.4 

9.8 

13.0 
13.0 

18,0 
15.0 

Carcass 
quality·graded 
Bulls Steers 

10 
ll 

11 

ll 
9 

8 

11-12 
10-ll 
ll 

10 
11-12 

7 

11-12 
13 

12 

13 
ll 

ll 

ll 

10 

11 
ll 

13-14 
13 
14 

14-15 
11 

11-12 

10 

Yield 
of lean 
cuts (%) 

1.75 

4.57A 
9.28E 
3.47A 
9.36E 
3.47A 
8.0lE 
2.75A 
7.65E 
6~53 
6.05 

17.33A 
7.23E 

Pertinent remarks 

- traits adj. to a 235 kg carcass wt· 
- high energy ration, constant slgt 

ages of 12, 15, lil and 24 mo for 
both sexes 

- moderate energy ration, constant ' 
slgt ages of 12, 15, 18 and 24 mo 
for both sexes 

- all steers were implanted with DES 
- castrated @ birth 

- castrated @ 2 mo 

- castrated @ 7 mo 

- castrated @ 9 mo 

- castrated @ birth 
- castrated @ weaning 

- A = actual 
E = estimated 

slgt. @ com-
parable ages 

- Angus, l!ereford and Brown Swiss 
breeding 

- Charolais and Santa Gertrudis 
crosses 

:In some instances the data from different references ha.s been converted to a standardized tabular form. 
Percent force required to shear (\'larner-Bratzler) ·through a standardized core of bull beef relative to the force required for steer beef. An increase 
in force relates to a decrease in tenderness. · · 

c2-3 • practically devoid; 4-6 • traces; 7-10 = slight; 11-13 = small; 14-16 = modest; 17-19 = moderate; 20-22 = slightly abundant; 23-25 = moderately 
abundant; 2'6-28 = abundant. 

d6-8 • standard; 9:-11 = good; 12-14 = choice; 15-17 = prime. 
-Continued-



TABLE 3 (continued). COMPARISON OF BULLS TO STEERS FOR SELECTED CARCASS QUANTITY AND QUALITY TMITSa 

Reference 

12 Tanner et al. (1970) 
13 Watson,M.J. (1969) 
14 Williams et al. (1975) 

15 Wilson et al. (1974) 
: 
Constant Slaughter Weight 

16·Anderson, D. c. (1976) 
17 Gortsema ~ .!!_. (1974) 
18. Hedrick et al. (1969) 
19 Jacobs et al. (1976) 
20 Landon· et al. (1978) 

21 Nichols et .!!_. 

22 Urick, J. J, (1972) 
23 Warwick et al. (1970) 

24 Wierbicki et .!!_. (1955) 

Animal numbers 
Bulls Steers 

126 
10 
23 

113 
10 
11 

22 12 

10 10 

62 73 
13 13 

6 12 
20 20 
9 9 

9 
9 9 

l5 15 

15 15 

102 101 
18 18 

10 10 
10 

12 12 
12 

Slaughter age 
Bulls Steers 

375 375 
300 300 
392 392 

392 392 

409 409 

476 506 
480 534 
439 469 
495 529 

477 
482 518 
303 337 

395 420 

Tender- b 
ness (%) 

14.84 

38.51 
- 9.36 

3.03 

Marbling 
sea.res~ 

Bulls ·steers 

6.0 12.() 

6.0 7.0 

6.0 8.5 

8.5 10.0 

10.0 12.0 
10.0 15.0 
6.0 11.0 

10.0 15.0 
6.0 12.0 

10.0 
8.5 10.0 
2.0 8.o 

5.0 10.0 

25.0 28.0 

Carcass 
quality graded 
Bulls Steers 

11 11 

11 11 

11 12 
11 12-13 

ll 13 
10 13 

12 
10 12 

7 7 

7-8 7 

10 ll-12 
13 14-15 

ll 14-15 
14 

9 13 
13 

Yield 
of lean 
cuts (%) 

5.31 

0.97 

6.50 

Pertinent remarks 

- protein (12-14%) .all steers were 
implanted twi<;e · 

- protein (10-12%) with 24 mg DES; 
1/2 bulls im-
planted once 
with 48 mg DES 

- Holstein calves 

- slaughtered @ comparable ages 

- castrated @ birth Charolais x 
- castrated @ weaning Hereford calves 
- Hereford calves 
- Holstein-Friesian calves slgt. at 

363 kg 
- nols~ein-Friesian calves slgt. at 

454.kg 
- slgt @ comp wts (454-476 kg) 
- invoives 18 pairs of monozygotic 

twins where one twin was left as 
a bull and the other twin was 
castrated@ 5mo of age 

- early castrate.a 
- late castrates 
- early castrates 
- late castrates 

6In some instances the data from different references has been converted to a standardized tabular form. 
bpercent force.required to shear (Warner-Bratzler} through a standardized core of bull beef relative to the force required.for steer· beef. An increase 
in fo:rce relates to a decrease in tenderness. 

c2-3 ~·practically devoid; 4-6 = traces; 7-10 = slight; ll'-13 = small; 14-16 = modest; 17-19 = moderate; 20-22 = sli. ghtly abund.ant•,. 23-25 = m. ode.r. ately abundant; 26-28 = abundant. 
d6-8 = standard; 9-ll = good; 12-14 = choice; 15-17 = prime. 

-Continued-
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Reference 

Miscellaneous Slaughter 

TABLE 3 (continued). COMPARISON OF BULLS TO STEERS FOR SELECTED CARC1\,SS QUANTITY AND QUALITY TRAITS8 

Animal numbers 
Bulls Steers 

Criteria 

Slaughter age 
Bulls Steers 

Tender-
ness (%)b 

Marbling 
scoresC 

Bulls · Steer" 

Carcass 
quality graded 
Bulls Steers 

Yield 
of lean 
cuts (%) Pertinent remarks 

25 Albaugh .!£ ~·. (1975) 8 8 501 484 4.48 8.5 12.0 10 11 - 1/2 bulls and steers implanted 
with.DES 

26 Cahill et al. (1956) 10 10 10 13 - both sexes implanted twice with 
84 mg DES 

27 
10 10 ll 12 

Jacobs et al. (1975) 29 36 467 506 12.0 15.0 

a ' bl.n some instances the data from different references has been converted to a standardized tabular form. 
Percent force required to shear (Warner-Bratzler) through a standardized core of bull beef relative to the force required for steer beef, An increase 
in force ·relates to a decrease in tendentess. 

c2-3 = practically 4evoid; 4-6 = traces; 7-10 = slight; 11-13 = small; 14-16 = modest; 17-19 = moderate; 20-22 = slightly abundant; 23-25 = moderately 
dabundant; 26,-28 = .abundant • 
. 6-8 = standard; 9-11 = good; 12-14 = choice; 15-17 = prime. 

N 
l.O 
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1975b; Jacobs et al., 1976; Urick, 1972; and Wilson et al., 1969) -- --
observed the converse. 

Throughout the literature, bulls have repeatedly exhibited a 

distinct advantage in carcass cutability when compared to steers 

regardless of how cutability is defined (Field, 1971, and Hedrick, 

1968). Yield of lean cuts is presented in table 3 in terms of 

percent advantage for bulls. In all of the studies cited for yield 

of lean cuts, animals were slaughtered at a constant age, with the 

exception of Urick (1972), who found that bulls yielded 6.50% more 

lean cuts than did steers of comparable slaughter weights. Of the 

re111aining references, most. (5, 6, 8, and 12) reported bull carcasses 

yielding significantly more lean cuts than steer carcasses. It is 

interesting to note the difference in bull-steer comparisons between 

actual and estimated cutability. Although Champagne ~ al. (1969) 

observed highly significant differences favoring bulls over steers 

for yield of lean cuts, regardless if actual or estimated, these 

differences were maximized when yield was estimated and suggest a 

possible need for the re-evaluation of estimation procedures. 

Carcass yield grades mirror the superiority of bulls for yield 

of lean cuts. Studies conducted by Anderson (1976) and Gortsema 

~al. (1974) revealed that bulls exhibited yield grades of 0.95 and 

2.22 units (P <.05) less than steers, respectively, when both sexes 

were slaughtered at a connnon weight. Jacobs ~ aL (1975 and 1977) 

reported yield grades for bulls of 1. 20 to l. 60 units (P < • 01) less 

than those for steers when both sexes were slaughtered at a common 

age. 
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In the previous discussions· it was pointed out that bulls pro-

duce leaner, more muscular carcasses of greater quantity than $teers 

of either similar age or weight. Also, bulls exhibit less fat both 

internally and -e:xtemally. However, the qµ.estion of carcass quality 

now becomes paramount. 

In the literature review conducted by Field (1971), it was found 

that marbling scores (as ·an indicator of quality).'INere one.to two 

degrees higher in steers thari in bulls for the eight references cited. 

M,arbling scores for steers ranged from "slight" to ''moderate"; where-

as, fot·· bulls the range was from "traces'' to "modestn. · Marbling 

scores forbulis and steers are presented in table 3. Scores listed 

ai;e conversions of actual scores into standardized s.cores for coherep.t 

discussion of the trait and. may,. therefore, lack accuracy in magnitude 

of bull-steer differences~ but they adhere strictly to the direction 

of these diffe.rences. , Of the references listed in which the. ani.Illa.ls. 

were ·slaughtered: at a constant age Cl, 2, 4, 5, 6, 8, 12, 14, and 15), 

several reported that steers displi;i.yed. significantly lli.Ore marbling 

{2., 4, 5, 6, 8, and 12.) • As. might be expected, thos·e references 

concerned with animals slaughtered at a constant weight (16, 17, 18, 

19, 20, 21, and 23) also had many reports of bulls .¢1bitin.g sig-

nificantly less marbling than did steers (17, 18, 19, 20, 21, and 23). 

'Regardless of slaughter criteria, bulls displayed a mean marbling . ~ . . . . 

score of "slight" compared to that of "small(:+)" for steers when 

averaged acr.oss the sixteen references. 

Carcass· qualitygrades listed in table 3 are .. also. con~ersions of 

actual grades and limitations inherent to the converted marbling 
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scores also apply to these quality grades. Mean values were essen-

tially equivalent for bulls and steers regardless of. the slaughter 

criteria with carcass· quality grades of "goodn and ''good (+)" for 

bull~ and 11 choice (-)" for steers. Of the 18 references. giving 

quality grades, most reported steers to gra<le significantly higher 

than bulls (2, 4, 5, 6, 8, 11, 17, 19, 20, and 23). 

The Warner--Bratzler shear test is a measure of tenderness in 

that it is the measure of the amount of force necessary to cut (shear) 

through a standardized core of lean meat. Tenderness values presented 

in table 3 are actually the calculations of Warner-a.ratzler shear 

forces for bulls divided, by those for steers and expressed in terms 

of percent additional force required. Positive values are to be con-

sidered as percent additional force required to shear through a core 

of bull meat as COtl\pared to that necessary for steer· meat with the 

oppos.ite being true for negative values. 'l'he majority of the 

references listed slaughtered animals at comparable ages. (1, 2, 4, 

5, 6, 7, 8, 10, 11, and. 13) of which five reported significantly 

greater Warner-Bratzler shear forces for bulls than for steers (2, 6, 

7, 8, and 11). With the ~ception of Champagne et al. (1969), all 

references indicated bulls required more force than steers. These 

res,earchers found steers castrated at birth and slaughtered at the 

same age as their intact male counterparts were slightly tougher but 

not significantly so. Percentage values ranged from 1.47% more 

force required by steers to a significant 40.0% more force required 

by bulls. Mean percentage value averaged across 10 references was 

15.75% more force for the Warner-Bratzler device to shear through a 
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cube of bull beef. Three experiments (17, 18, and 23) slaughtered 

bulls at constant weights, . one of which {17) reported bulls to be 

significantly tougher by Warner.-Bratzler shear test, while the two 

remaining references noted nonsignif icant differences between bulls 

and s:teers. Hedrick ~ aL (1969) reported 534-day-old steers to be 

tougher than 480-day-old bulls, but not significantly so. The mean 

tenderness value for these three references is a 10.73% more shear 

force required for bulls than for steers. Both these mean values 

are in general agreement with Field (1971), who reported bull beef 

to be less tender than steer meat for all seven references that he 

cited. Several workers have indicated that the age of the animal 

at slaughter contributes the most to tenderness and that sex of the 

animal is less important than age (Reagan ~. al., 1971.; Warwick et al., 

1970; and Wierbicki ~.al., 1955). Other workers have,alluded to the 

chronological age of the animal having a greater adverse effect on 

tenderness of steaks from bulls than from steers. Arthaud et al. 

(1977), in a s.tudy which involved four slaughter ages of 12, 15, 18, 

and 24 months, failed to. find any decrease in tenderness with in-

creasing age or any decrease in tenderness peculiar to bulls with 

increasing age at slaughter. 

Tenderness, as determined by taste panel, is very similar to 

those reports on tenderness determined by Warner-Bratzler shear test. 

However, most researchers found that the difference bet:Ween bulls and 

s:teers for taste panel tenderness determination was small and nonsig-

nificant (Albaugh et al., 1975; Bailey~ al., 1966; Brown et al., 

1962; Cahill ~.·al., 1956; Glimp~ al., 1971; Gertsema et al., 1974; 
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Jacobs: et al., 1975b; Jones·~ al., 1964; Warwick et al., 1970; and 

Wilson et al., 1974). Although other workers noted steer meat to be 

significantly more tender than bull meat (Arthaud et al., 1977; 

Hedrick et al., 1969; Hunsley~ al., 1971; and Watson, 1969), the 

vast majority of the references cited here indicated that bull meat 

was acceptably tender. Wierbicki ~ al. (1955) looked into the 

correlations be.tween taste panel tenderness (after· a 15-day aging 

period) and marbling and carcass quality grade. These workers 

observed that when bulls and steers were considered together a 

relationship between marbling and tenderness did exist, but when 

both sexes were studied independently, this relationship disappears. 

Th.ey concluded that marbling may indeed be an indicator of sex rather 

than tenderness of meat. Carcass quality grade tended to correlate 

rather well with tenderness when both sexes were considered .jointly, 

but a bias did exist against bulls for carcass. quality grade. When 

bulls and steers were considered separately, the bias was removed, 
. . 

and the correlation between tenderness and quality grade disappeared. 

Francis et al. (1977) compared marbling scores of t'slight" and "modest'' 

as they affected tenderness. These workers found that tenderness Wa.s 

not affected by either of these scores. 

:Possibly the best indicator of carcass quality is an overall 

acceptance rating determined by taste panels. Although one study 

(Wilson et al., 1974) did report a significant advantage for bulls 

over steers for overall acceptability, others (Reagan~. al., 1971) 

have reported a signii'icant favoring of steer meat. However, most 

investigations report small and nonsignificant favoring for steer 
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meat when compared to bull meat (Glimp et al., 1971; Gertsema~ al., 

1974; Jacobs ~ al., 1975b; and Lewis~ al., 1965). 



OBJECTIVES 

The general objective of this study was to explore existing dif~ 

ferences, or lack of differences, between intact and castrated male 

beef cattle for a wide range of growth and carcass traits. Specifi-

cally, bulls a.nd steers were compared at weanitJ.g, approx:i111ately 12 

ll!Onths of age, approximately 18 months of age, and at slaughter. 

36 



MATERIALS AND METHODS 

Data for this study were collected at the Bland Correctional 

Center as a part of a long-range cooperative cattle breeding research 

project between the Animal Science Department of Virginia Polytechnic 

Institute and State University, Blacksburg, and five correctional 

centers under the Adult Division of the Virginia Department of Correc-

tions, Richmond. 

The Center is located in the Allegheny Mountains about 75 miles 

west of Roanoke, Virginia, on Virginia highway 42 and 15 miles. east 

of Bland, Virginia. Pastures on the farm consist primarily of blue-

grass and white clover and are grazed in the spring, summer, and fall 

of the year. The cows are wintered on corn silage and hay which is 

largely comprised of pasture clippings or orchard grass with some red 

clover. The cows maintain sufficient flesh and healthy condition on 

this feeding regime in both the smmner and winter. 

The cattle used for these comparisons were the male offspring of 

the phase I (sire breed evaluation} and phase II (cow breed evalua-

tion) cows in the long range study. Ph.as·e II cows were produced from 

phase I matings, except that th.e 21 Charolais x Holstein cows were 

produced in other correctional fann herds. All phase I cattle were 

sired by Ch.ar.olais, Hereford and Simmental bulls and out of Hereford 

co~, except for the s·traight Angus which were out of a small straight-

bred Angus control herd. The phase II cattle were out of Angus, 

Hereford, Charolais x lfereford, Charolais x Holstein and Sinnnental x 

37 



38 

Hereford cows sired by AiigU$, Charolais~ Hereford andSimmental bulls. .. . . .~-

. . 

Phase I cattle were weaned during .the years of 1970. thr01.J.~·l975, and 

th.e phase·-II cattlewe:r;-e weaned during 1972 through 1977 •. A detailed 

explanation'cif the'tnating:scheme·that·produced,the cattle used in . : . . . . . . .. . . . 
. . . ·. 

" ' 

this study canbe folmd in the published reports by·Marioweand 

Saunders (1976} and<Mariowe ~ ·ai .. (1979). 

Piewe~i:ng Ma.nagement of· Calves 

All male calves were .left intact during the firs_t two calf crops 

· (1970 and 1971}. A random half of all male calves in each breed group 

in th:e 1972 and 1973 calf .crops wel'e castrated at two to three months 

of age. All male calves produ,ced in the 1974.and 1975 calf crop were 

also castrated at two to three :i;nonth.s of age. l!eifers ·were repre-. 

sented in all six years. The ntllil.ber of calves represented by each 

se1t group wi.thiti each ye-ar is presented in Appendix table 3. · Split 

calving seasons were employed to p-T:ovide · a year round supply of beef 

to the. prison cafeteria. Calves were weaned at two or three times 

during the year, necessi:t;:ated by the split calving seasons, so that 

. weaning. ages were as near to· seven 'IllOnths of age as pos:s.ible. Weaning 

weights (WW'r) , preweaning ·average daily gains .·· (WADG) , weaning condi-

ti.on scores: (WCOND) , and weaning grades (WGR) were obtained on all 

animals. 

Po$tweanug·Manasement,of Calves 

Bull and steer calves were fed together on corn silage and hay;·. 

supplemented with • 65 to • 90 kg of protein StippleD.lent per head daily 

during the first winter. On or about March 1 of each year the larger 

bulls and/or steers were placed in: separate feeding area:S andwere 
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given a full feed of silage supplemented daily with 1 kg of concen-

trate per 100 kg of body weight until slaughtered. The concentrate 

ration was composed of 75% ground corn and 25% soybean oil meal. The 

remaining male cattle were grazed until they were pulled out for their 

sh.art feeding period before slaughter. Animals were slaµghtered as 

needed by the prison cafeteria generally within the age range of 18 

to 27 months. The. average slaughter age was 19.5 months. As addi-

tional animals were needed, they were pulled off pasture and placed 

on feed, so that they were on feed 60 to 90 days.prior to slaughter. 

Heifer calves were treated the s:ame as the bulls and steers 

except that those selected for the breeding program were not placed 

on the 60 to 90 day finishing.regime. 

Data were collected at two times during the pos-tweaning period, 

at approximately 12 and 18 months of age. Growth variables, measured 

or calculated, were yearling weight (YWT), yearling average daily 

gain (YADG}, yearling weight per day of age (YWPDA), yearling condi-

tion score (YCOND) , yearling grade ('YGR}, 18-.months weight (FWT) , 

18-months average daily gain (FADG), 18-months weight per day of age 

(FWPDA), .18-months condition score (FCOND), and 18-months grade (FGR). 

Carcass Data 

Animals were sla.ughtered every two weeks or as beef was needed 

to feed the inmates. Slaughter groups were usually comprised of six 

to ten head of animals with an attempt to have all breeds represented 

in each. kill. Slaughte-r and processing of the carcasses were per-

. formed at the Center•·s slaughter facili.ty. Carcass traits recorded 

at the slaughter plant were live slaughter weight (LW), carcass 
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weight (CW), kidney and kidney fat weight (KWT), ribeye area (RA), 

backfat thickness (BF}, marbling score (MAR), and tenderness measure-

ment with Armours' Tenderometer '(ATEN). Additional variables were 

then calculated from these carcass traits as follows: carcass weight 

per day of age (CWPDA), percent kidney and kidney fat (PCKWT), ribeye 

area per hundredweight of carcass (RAPCW), percent lean cuts (PLC), 

carcass yield grade (CYG},,and carcass quality grade (GQG). 

Statistical,2rocedures. Th.e data analyses were divided in two 

stages. Since bulls and steers were not spread over all years, it 

was necessary to use the heifer data to obtain year effects for 

adjusting the bull and steer data. Tb,,erefore, the heifer data were 

utilized to obtain partial regression coefficients, for year effects 

on all traits which we,re then used to adjust bull and steer data for 

year effects. The statistical model us·ed for this purpose was: 

yijklm'= u +Ai+ wj + 5k + Dl +bl (Xlijklm - xl. •• ) + 
' - 2 -~ 

cl (Ai_ijklm - Xl. •• ) + B2(X2ijklm - X2 ••• ) + Eijklm 

Y. "klm = l.J the trait being studied 

u = the effect common to all subclasses 

Al = the effect of the .th season of birth (i = 1 to 2) 
J_ 

w.. = J 
the effect of the jth weaning year (j = 1, ••• ,6) 

sk = the effect of the kth sire breed (k = 1, ••• '4) 

Dl = the effect of the 1th dam breed (1 = 1, ••• ,5) 

b 1 = the linear regression coefficient of the trait on 
cow age 
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:x__ .•. "klm. - XI -""1.1.J ·. • •• = deviation of age of cow in years. from mean 
~ow age 

c1 = the quadratic regression coefficient of the trait oil 
cow age 

= the linear regression coefficient of the trait on calf . 
age ·in days· 

x_ijklm. - iL = deviation .of age of· calf in days from mean · 
-z · · -z. · · calf age 

E •. jk'l . = random error 1. ·. m 

After adjusting·· for. year effects, ·the bull and steer data we.re 

subjected to least squares analyses using ~he second model to obtain 

least square means· for all gro:wtn and carcass traits. This model was: 

Model I 

Yi:jklm = u +Ai + sj + l\ + c1 + esc>j1 + cnc>ki 
- 2 + bl~li .. k.lm· ... xl ·.) + c1CX1i···k1· · - x_ .> ..... · J ·. • • • . J.· m -:--i. ·• • 

+ b2(X- • '•k1· ~ i_ ) + EiJ"klm· . ,..-:ZJ.J . m ...,-l ••• 

Y1 "klm .= the ·trait being studied J .. 

u = the effect comrilon to all subclasses 

Al = the effect of the .th. season 1.. . of birth (i = 1 to 

s. 
J 

= the effect of ·the .th 
J 

sire breed (j = 1, ••• ,4) 
.. 

!\. ::i: the effect of the kthdam breed (k = 1, ••• ,5) 

cl =· the effe.c:t of the th . l : sex of .calf (1 = 1 to 2) 

2) 

(SC)jl = the inter~ct:ihn between the . th sire breed arid the 
1th sex of calf J 

b . 
1 = the •linear regression coefficient . of various. trai.ts 

on cow· .age 
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x1. ·klm - x1 J.J ••• = deviation of age of cow in years from mean cow 
age 

c1 = the quadratic regression coefficient of various traits 
on cow age 

=the linear regression coefficient of various traits on 
calf age 

x_ - 'SL = deviation of age of calf in days from mean --:.!ijklm · -L.. • • · 
calf age 

Eijklm = random error 

Since incl-q.sion of the sire breed X dam breed interaction 

resulted in confusing and virtually uninterpretable results due to 

missing and small subclass numbers, it was dropped from the model. 

Analysis of variance tables for weaning data, yearling data, 18-

months data and carcass data are presented in.Appendix tables 4 

through 7. 

Mean differences between bulls and steers were subjected to a 

t-test of significance for all traits. A modified Duncan's Multiple 

Range Test (Duncan, 1953) was performed for mean separation on those 

traits that were significantly affected by the breed of sire x sex 

of calf interaction. 

Simple correlation coefficients were obtained for all traits 

within sex subclasses. The traits within sex subclasses were 

adjusted by the linear regression of various traits on the age of 

the .calf at which. those traits were measured in a preliminary 

analysis. Within subclass simple correlations were obtained from 

the error term of the following model: 
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Model II 

yijkl = u +Ai+ sj +Dk+ bl CJS.ijkl - xl. .. > + 
- 2 

c1CJS.ijkl - XL • ) + Eijkl 

Yijkl = the trait being studied 

u = the effect common to all subclasses 

Al = the effect of the ith season of birth (i = l to 2) 

s. -· the 
J 

effect of the .th 
J 

sire breed (j = 1, ••• ,4) 

1\ = the effect of the kth dam breed (k = 1, ••• ,5) 

bl = the linear regression co.efficient .of various traits 
on cow age 

deviation of age of cow· in years from mean cow 
age 

= the quadratic regression coefficient of various traits 
on cow age 

Eijkl =random.error 

Correlation coefficient differences between bulls·· and steers 

were tested by converting the correlations to zvalues, and then 

testing the significance of the difference between the two z's 

(Snedecor and Cochran, 1974). 

'.Finally, the following model was used for the within sex 

prediction equations for effects on Armour tenderometermeasurements. 

Model III 

Y. •• kl = u + A. + s. + Dk + b1<X1· ·u - xl ) + l.J 1 J . 1J ••• 

- 2 -c1(X1· ·kl - X1 ) + b2(X2 .. kl - Xz ) + J.J - • • • l.J ••• 
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A 1 

b 1. 
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= the effect common to all subclasses 

= the effect o'f the ith, se~son' of birth. (i = 1 to 2} 

= the effect of the >th sire bX"eed (j = 1, ••• ,4) J . 

== the ef feet of the kth dam breed Ck = l~ ••• , 5) 

=·the linear re~:ression ·coefficient of ATEn on cow.age 

· Xii "kl - Xi. . . = deviation of age of cow in years from lll:ean 
J cow age · . . · 

b 2 

=the quadratic regressioncoeffic;l.ent of ATEN on cow age. 

=· the parti.a.1 reg;ress.i.on· Coe~fictent of _··.~TEN :on the 
calf age at slaughter 

x2 .~ "kl - SL . = de.· :viat. ion of age of calf .in days from mean l.J --.l. • • . . · . calf age. 

= th.e···pai;·tial· r·egression coef;~ieient of· ·ATE;N.-·,,ori the .calf 
carcass weight · 

~ijkl .... i3 ~ •• = deviation of calf carcaS:s weight in kg from 
niea.Il calf carcass· weight 

=the partial regression coefficient of ATEN on caif 
·ribeye area 

x4ijkl -i4 ... = devl.ati.on o~.calf ri.beye a):'ea in· c.m2 from 
mean calf ribeye area 

= the : partial regression·. coeffic.ient of AT.EN on calf 
kidney and kidney fat weight 

r. 

=deviation of calf kidney and kidney fat weight 
in· kg from mean calf kidney and kidney fat 
weight 
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= the partial regression coefficient of ATEN on calf 
backf at thickness· 

x6ijkl .... x6 = deviation of calf backfat thickness in mm ft.om 
·.. .mean calf backfat thickness 

= the partial regression coefficient of ATEN on calf 
marbling score 

.... x.71..,J.kl .... X = deviation of calf marbling sccrre 'from mean 
7 • • • calf backfat thickness 

With the exception of some tests of significance, all statistical 

analyses were performed through SAS 76 (Statistical Analysis System) 

of the SAS Institute, Inc. 



RESULTS AND DISCUSSION 

· · C¢ntrasts .. ·. a.t Weaning 
•. . 4 - >~ : . • 

Least squares means for preweaning and weaning data are presented 

in table 4. Records on the 217 bulls and 211 steers were adjusted to 

a coilllllOn age of 205 days. Bulls were 16 kg (7.8%) heavier (P < .05) 

than steers. This difference is somewhat larger than the 9.3 and 7.3 

kg weight advantages. for bulls reported by Burgess.~. al. (1954) and 

by Marlowe and Gaines {1958), respectively, but closely.parallel those 

reported by Marlowe et .al. {1965) and by the vast majority of reports --· 
in the literature. Rulls grew 0.08 kg per day faster (P <.OS) than 

steers. Even though these animals did not .receive creep feed, their 

performance agrees closely with those observed by Marlcwe .et. al. (1965) 

for creep fed bulls and steers. The si.re breed x sex of calf inter-

action was significant for preweaning ADG. (table 5). Bull-steer dif;... 

ferences were significantlygrea.ter for the Hereford, Sinnnental and 

Charolais sire breeds than for the Angus sire breed •. Because most of 

these calves were crossbreds, direct comparisons to literature sources 

are difficult. Tanner n al. (1970) reported no significant differ-

ence between bulls and steers in preweaning growth of Angus calves. 

Glimp et al. (1971) also failed to observe a sex difference in pre-

weaning ADG of Angus. and Hereford calves. · However, Marlowe ~ al. 

(1965)· found a distinct preweaning ADG advantage for bull calves of 

the Angus and Hereford breeds relative to steer calves. Marlowe and 
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Sex of 
calf Number 

Bulls 217 

Steers 211 

TABLE 4. LEAST-SQUARES MEANS AND STANDARD ERRORS 
BY SEX OF CALF FOR WEANING T:RAlTS 

Traits 
Weaning Weaning .Weaning 

Age weight (kg) ADG (kg/day) conditiona 

205 220 + 3.84c 0.90 + .02c 8.41 + .2lc 

205 204 + 2.92d 0.82 + .02d 7.18 + .16d 

a b6-8 = Standard; 9-11 = Good. 

Wean in§ 
.. ·grade 

12.60 + .19 

12.98 + .14 

!2.,-14 = Choice. 
c Figurea with different superscripts in each column are signifi~antly different (P <.OS). 

.i:-

" 
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Breed of 
sire 

Angus 

Hereford 

Silllillental 

Cbarqlais. 

. TABLE 5. LEAST...:SQO'ARES-MEANS AND STANDAIID. ERRORS BY BREED. OF SIRE 
BY SEX OF CALF INTERACT!ONS FOR PimWEANING AVERAGE DAILY GAIN (kg/DAY) 

·Bull Steer 
Number qf Least'.""sqtiares N:umber of Least~squares 

observations niearts .obs.ervations means 

36 0.78 + .04 43 0.80 + .03 

82 0.86 + .03 83 o. 77 + .02 -
31 0~98 + .03 27 0.86 + .• 03 

68 0.96 + .03 58 0.83 + .02 

.. Bull-steer 
difference. 

...:0.02 

0.09 

0.12 

0.13 
~: . . . . . 

Figures with different superscripts in each column are significantly different (P <.05). 

~ 
00 
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Gaines (1958) found that Angus, Hereford, and Shorthorn bulls grew 

faster during preweaning period than steers.• Evaluation of preweaning 

growth rate between sexes of Hereford breeding has yeilded conflicting 

results with some workers report:i.ng a signif:i.cant bull calf advantage 

(Brinks ~. al., 1961 and Klosterman et al., 1.954) while others have 

reported no sex difference (Bailey et al., 1966a and Bailey and 

Hironaka, 1969). Studies involving the larger cattle breeds (e.g., 

Yugoslav Sinnnental and Holste.in) found a significant preweaning growth 

advantage for bull calves relative to steer calves (Cobic', .1968 and 

Wilson~ al., 1974). Data in table 5 suggest that the difference 

between bulls and steers for preweaning ADG increases as the size of 

the calf sire bree.d increases. 

Weaning grade .. (type score) is composed of several considerations 

(e.g., frame structure, muscling, symmetry and balance, lack of coarse-

ness, condition, thriftiness, and structural soundness} and is dis-

cussed in detail in the Virginia Agricultural Experiment Station 

Bulletin 283. Weaning grades for bulls and steers are presented in 

tahle 4. Grades at weaning were in the choice range and did not dif-

fer significantly for bulls and steers. However, the analysis of 

variance revealed a significant breed of dam x sex of calf interaction 

for weaning grade, which appeared to be associated with the offspring 

Qf Charolais x Hereford cows. Least squares means for this interaction 

are presented in table 6. The lack of a distinct advantage of bulls 

over steers for weaning grade, particularly in calves with Hereford 

dams, fails to agree with other reports (Marlowe, 1962; Marlowe and 

Gaines, 1958; and Marlowe et al., 1965). 



TABLE 6. LEAST..;SQU:A,RES MEANS AND STANDARD ERRORS BY BREED Ol" DAM . 
BY SEX .. OF CALF INTERACTIONS FOR WEANING GRADE SCORES8 
. . ... ::. ·.· ' . . ... . . . ,· . 

. Bµll Steer 
Number of Least-squares Number of Least-squares 

Breed of dam obset'vf:ltions means obser<ra:t:Lons means 

Angus 22 13.01 + • 36 21 12.84 + .33 

Hereford 157 Il.47 ± .14 119 12.21 + .14 

Charolais x Holste:J.n 6 i2. 77 + .55 9 12.61 + .44 

SillDilent~l x Hereford 5 l.3.70 + .E\O 16 13.77 + .34 

C4arolais x Hereford 27 i.2.os + .• 27 46 13.45 + .20 
· "iY 

a . 9-11 = Good; 12-14 ~ Choice. 

Bu11..:.steer 
ci{Herence 

0 •. 11· 

-0.74 

0.16 

-0.07 

-1.40. 

l.J1 
0 
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The breed of dam x sex of calf interaction significatitly inf lu-

enced several other traits throughout this study, all of which were · 

_seemingly associated with the offspring of either Charolais x Holstein 

or simbiental :x Hereford cows. These interactions and .. any subsequent 

interpretations are suspect due to the small numbers of bulls and 

steers with Charolais x Holstein and Simmental x·,Hereford dams. Th.ere:-

£.ore, the remainder of. this .text will omit any disc'QSsion of the J:>reed . . 

of di;mt x sex of calf interaction. The interested reader may refer to 

appendb: tables 12 through. 23 for the.least sqt1ares means of all 

·· traits significantly influenced by this interaction. 

Weaning condition sco.res ate presented in table 4 and indicate 

that bulls were significantly fatter . at weaning than steers. The 

·overall higher condition scores of bulls was. not. expec.ted:. 

Contrasts as Yearlings 

Least squares means for· yearling data are PFesented in table 7. 

Th.e 217 bulls and 211 st·eers we.re adj,usted to a common age of 377 

days. Rulls 37 kg (13.6%) heaVier (P -<.OS) than steers as yearlings. 

Bulls grew 12 kg/ d.ay (30.. 8%} faster from weaning to. yearling age than· 

steers (P <.OS). On a weight per day of age basis, bulls gairied 0.10 

kg ·faster (P -<.OS). The magnitude of the bull-steer difference 

reported. her.e for ·ADG is greater th.an that repor·ted by Bailey ~ al:-

(1966). and Jacobs et al. (191.Sb). Yet the dire.ction of these dif-

ferences in this study is iri agreement with their work with animals 

op. grawi.ng rations •.. 

Yearling grades were very sinrl.lar to those received at weaning. 

Although. bulls graded higher than steers (P < • 05) the difference was 

.··,.: 

. : ·j 



TABLE 7~ LEAST-SQUARES Mli':ANS ~D STANDARD ERRORS BY SEX Of CALF FOR YEARLING TRAITS 

Sex of 
calf Number 

Bulls 217 . 

Steers 211 

Age 

377 

317 

Yearling 
weight {kg) 

310 + 6.44e 

273 +·4.86f 

~earling weight per day of age. 
6-8 ;:: Standard •. 

Yearling . 
APG {kg/ day) · .. 

0.51 + .03e 
f 0.39 + .02 

Traits 
. Yearlinga 
WPPA · (kg/ day) 

0.83 + .02e 
f 0.73 + .01 

Yearlingb 
condition 

7.42 + .13 

7.11+ .10 

ct2-14~= Choice. · 
e Figures with different superscripts in each column are significantly different (P < .05). . . 

Yearlingc 
grade · 

12.41 + .1se 
. f 

12.85 + .14 
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· small (less than a third of a grade} • Grades of both bulls and 

steers fell into the low to .middle choice range. Bulls and steers 

did not differ in condition at yearling age. 

The faster growth rate of.bulls was further emphasized at 18 

·months of age. Least. squares means for bulls and steers at.18 months 

of age are presented ii:I. table 8. The average age, designated as 18 

months, was, 533 d.ays. Bulls averaged 68 kg heavier at this period 

th.an did. steers (P <.05}. S.imilar differences, but smaller~ were 

reported by Arth.aud et. al.. (1977} and Jacobs~ & (197Sb). The 

wight advantage· o.f ·hulls was ·.apparent, wheth.er e:JtPressed as total 

weight or as weight pe~ day of age, . in that bulls exhibited 0 .13 kg 

more weight per day of age than did steers (P < • 05) • Weight per day 

of age was signifii.cantly affected by the sire breed x sex of calf 

interaction (table 9). Bulls were heavier than steers on a per day 

of· age basis for ~,il,fi;.i.re ?+eeds·. Howevel.i,: this ~dffferen(!e was 

greater for e.alves. sired by Simm.ental bulls than for. calves· sired by 

Angus or Her~.ford bulls (P-< ~'QS). · In geneTal, bull calve~ sired by 
' 

the twe· exotic breeds had greater postweaning gains than those' sired· 

by either of the two-:En.glish. breeds. Thj.s may ~ccount;fo~ the bull-

. steer differences in weight per day of age being greater·in calves 

sired by Simrnental and Chiirolais bulls. Nevertheless; the sex dif-' 

ferences in calves siredby·Ch:arolais bulls were not significantly 

different. from those sired By Angus bulls or Hereford bulls. Bulls 

gained 0.16 kg more per day from weaning to 18 mp.nths than ·did stee;i:-s. 

(P <.OS) • The 18% advantage in pos tweaning .ADG of bulls over steer$ 

is almost identical to the .17% and 18% average advantages reported 



Sex of 
, calf lfotnber 

-

' Bulls 217 '· 

Steers .• 211 

TABLE . 8 .• LEAST-SQUARES MEANS. AND STANDARD ERRORS BY SEX 
OF CALF.FOR 18~MONTHS TRAITS 

18-W,Os l8.;..mos·. 
traits . 
18-..inosa · .. · b 

18--mos .. 
Age Weight (kg) ADG (kg/day) WPDA (kg/day) cori.:dit:ior1 

533 449 + 7.5se 0.70 + .oze 0.85 + .Ole 9.06 + .2le 

533 381 + 5. 72f 0.54 + .02 f 0.72 + .01f 7.46 + .16f -
. ·.· :18-mo~th:s. weight . per day of age. 
· •· 6-8 = S,tandard; 9-11 == Go9d. c . . . .· . 

18...;mosc 
grade 

12.40 + .1ae 

13.11 + .13f 

, .p-14 =.Choice. 1 • · · . 

eFigureswithdi'fferent superscripts .in each column are significantly different (P <.05) • 
. -·.::.. .. .'· -

'\ .t·. ·.· '.·. 

\JI 
~ . 



TABLE 9 • LEAST-SQU~S MEANS AND STANDAlUl ERRORS :J3Y BREED OF SIRE BY SEX 
OF CALF INTERACTIONS FOR 18-MONTHS wEIGH';l' PER DAY OF AGE (kg/DAY) . 

Breed of 
sire 

Angus 

Hereford 

Simmental 

Charolais 

Buil 
. ~µmb~r of · .LeE1.st..:.squares 
observations means 

32 0.81 + .02 

82 o. 77 + .02 

31 0.90 + ~02 
68 0.90 + .02 

Steer .. 
Nulnbet.of 

observations 

43 

83 

27 

58 

·Lease-squares . ·· Bu11;..i:iteer 
means·· difference 

o. 72 .:!: ;, 02 

0.67 ± .01 

o. 73 + .02 

0.76 + .01 ·- .(. 

0.09a 

O.lOa 

0.17~· ' 

O.l4ab 

abFigures with different sUp(arsctipts in ~ach colµnm are signif:lcantly ''diffel.'.~pt (P < .05) • 
...... ,\ 

•'.:'·, 

\J1 
\J1 
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by Field {1971} and Hedrick (1968}, respectively. Table 10 presents 

the least squares means for the breed of sire x sex of calf inter-

action, which significantly affected ADG to 18 months of age. The 

largest sex differences occurred in calves sired bySimmental bulls. 

This difference is significantly greater than·that of calves sired 

by either AngUs or Charolais bulls:, which was significantl.y greater 

than calves sired,by Hereford bulls. The least squares means for 

steers sired by the different breeds are. all very similar to the 

overall least squaresmean of 0.54kg per day for steers. HoWever, 

the least squares mean for bull calves: sired by Hereford bulls is 

substantially lower than that of bull calves sired by other breeds, 

as well as th.e overall value of 0. 70 kg for bulls~ 

Steer calves at 18 months of age graded middle choice and graded 

one-third of a grade higher than hull caj.ves at +a months of age 

(P <> .05}. At earlier ages, weight was positively correlated· (30 to 

40%) with grade; however,, at 18 months of age bulls exl'l:ibited only a 

25% correlation between weight and grade and steers exhibited a lack 

of association between th.e two traits (nonsignificant negative cor-

relati.on coefficient of .13) • The correlation differed significantly 

between sexes. Weight of the animal still played an inherent part in 

the grading of bulls at 18 months of age; yet, the weight of the 
I 

animal was not associated with. th.e gr~de the animal receives for 

steers: and suggests that the extra weight that steers gain is possibly 

fat. Once again, bulls received higher condition scores that steers 

at 18 months of age (P < .05}. Conditi.on scores at 18 months of age 

were significantly affected by the breed of sire x sex of calf inter-



Breed of 
sire 

Angus 

Hereford 

Sinnnental 

Charolais 

abcFigures 

TABLE 10~ LEAST-SQUARES MEANS AND STANDARD ERRORS BY BREED OF SIRE 
BY SEX OF CALF INTERACTIONS FOR 18-MONTHS AVERAGE DAILY GAIN (kg/DAY) 

Bull Steer 
Number of Least-squares Number of Least.;..squares 

observations means observations means 

36 0.73 + .04 43 0.55 + .03 

82 0.59 + .03 83 0.51 + .02 

31 o. 72 + .04 27 0.51 + .03 

68 o. 76 + .03 58 0.58 + .02 

Bull-steer 
difference 

0.18a 

o.o8b 

0.2lc 

0.18a 

with different superscripts in each column are significantly different (P <.05). 

1..11 
-...J 
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action. Least squares means for this interaction are presented in 

table 11. Bull-steer differences· for calves sired by Charolais bulls 

were less than those sired by Hereford or Sinnnental bulls. However, 

regardless of the breed of the sire, bulls were scored slightly higher 

for condition than were steers. Similarly, the disparity of sex dif-

ferences between sire breeds was not large. 

Sunnnary of Growth Conq·ast 

Without question, bulls· were heavier than steers at each weighing, 

whether expressed as total weight or as weight per day of age •. Pre..,. 

weaning ADG and the two pos:tweaning ADG' s found bulls to have an 

advantage over steers. With the exception of calves at weaning, 

steers graded higher than did bulls (P-<.05). •Although at 12 and 18 

months of age steers graded significantly higher than bulls from a 

statistical·point of view, the difference·be:tt-teen them was so small 

as . to make the biolo.gical implications questionable. Surprisingly, 

bull calves received significantly higher condition sco~es than did 

steers at weaning and at 18 months. One eXplanation is that bulls 

were more aggress·ive in their eating habits, both in terms of 

obtaining milk from thei.r dams and in the feedlot, resulting in 

heavier weigh.ts and thrif ti.er appearances at each weighing. At 

weaning, the association be:tt-teen weight and condition score was 

greater in bulls ( •. 63) than in ste.ers (. 24) (P-< .. 05). (Correlation 

coefficients are presented in Appendix tables 8 through 11.) Condi-

tion scores did not differ be:tt-teen sexes at l~ months, but the 

association between condition· score and growth rate frolD. weaning to 

12 months did differ in bulls (.50) and steers (. 24) (P -< .05). 



TABLE 11 • LEAST-SQUARES MEANS AND STANDARD ERRORS BY BREED OF SIRE BY SEX 
OF CALF INTERACTIONS FOR 18--MONTHS CONDITION SCORESa 

·Bull Steer 
Breed of Number of Least-squares Number of Least-squares Bull-steer 

sire observations means observations means difference 

Angus 32 9.04 + • 35 43 7.97 + .27 1.07bc 

Hereford 82 9.57 + .26 83 7.53 + .22 2.04b 

Simmental 31 9.10 + .33 27 6.82 + .33 2.28b 

Charolais 68 8.55 + .27 58 7.53 + .23 1.02c 

a 11 = Good. b 6 to 8 = StaJldard; 9 to 
cFigures with different superscripts in each column are significantly different (P <.OS). 

\J1 
l.O 
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Neither. bulls nor steers displayed any great degree of external fat· 

at weaning or yearling age, indicating. that condition-scores would 

not be based solely on the amount of external fat the animal displayed. 

The degree of relatedness between weight and condition~score at is· 
. . . 

moriths -was different in bulls (.26) and steers (.67) (P <~OS). The 

greater association of th!! two trai.ts. ·in steers .coupled with objective. 

carcass fat measurements suggest that as steers became heavier they .. 

also :b~ca.me fatter an.d that .corid;ttion scores in stee.rs wet'e more 

. reflective of the greater degree of external fat: •. ·. Ap1i~r~p.tly , .. the 

weight of bulls at 18 months: was: not necessarily related to a greater 

degree of external. fat deposition. Consequently·,. condition scores 

in bulls at 18 months were not any more reflective of· external fat 

than they were at weaning or 12 lDOtlths. 

Carcass Data 

Animals were·adjusted.to.593 days·of age for sex comparisons ·of 

live slaughter we:tght, carcass weight and carcass weight per day of 

age.and to 598 days for all other carcass trait comparisons except 

for Armour tenderOJ!leter measvrements which were adjusted to 588 days. 

Leas:t squares· means and standard errors for all carcass traits of 

bulls and.steers.are presented in table 12. Bulls were 87 kg 

heavier at slaughter th.ail were steers which equates·to a 21% weight 

advantage ill favor of bulls: (P-< .05}. Although this difference is 

slightly greater than most reports, it is in gene.ral agreement with 

previous studies and more recently with Arthaud et aL, (1977); 

Carroll. et al., (1975); Jacobs ~ al., (1975); Williams et. al., 

(1975); and WilsoP. ~ aL, (1974). Bull-steer differences in carcass 



TABLE 12. LEAST-SQUARES MUNS AND.ST,ANDARDERRORS BY SElC OF CALF fciR CAB.CASS TR4J:TS 

Sex of 
calf 

Bulls 

Steers 

No. 

217 593 

211 593 

'Traits 
LiVe al,aughter Carcass 
weight (kg). weight (kg) 

501 ± 7.61g 281 ± 5.10. 

414 ± 5.83h .. 219 ± 3.a8h 

Carcass· 
WPDA (kg) 

.. 
.Olg 0.48 ± 

0.39± .01h 
. :.:. . 

Traits 
KiclneY· and Kidney Perc~mt b 

Age fat weight (kg) · lddney (%) No. ,Age 
Sex of 
calf ,·No. 

- .. 
.24g 1.59 ±' .oig Bulls_-. : 199 598 4.02 ± 198 598 

Steers. 211 598 '5;35 + .18h· 2.58 ± .01 211 598 
.. 

-------~-~~------------------------------

Trai'ts 
Ribeye2 

area (i:m ) 

34,06 ± .65g 

26.42 ± .48~ 

IUbeye a~eac . 
per !!Wt ·ccm /f.g) 

i2.21 ± .20: 

12.21 + .15! 
- l 

! 

I 
~"'--~~~~~~~~~~~~-'-~~~-'-~--'-~~-""'~~~-"--~~~--,.~~~~~~-;.-~~~~~~~~~~~l· 

Trait_. 
Sex of Backf at ,.· Armour .. - ; 
calf No. Age thickness (imn) 

Marbunl 
score· No. Age. ·. Tenderometer (Jig) 

Bulls 198 598 

Steers 211 598 

2. 79 ± .:f3 
3.56 ± .25 

a . . . 

2. 87 ± .11 176 5.88 

2;69 ± .13 138 588 

bCarcass weight per day of. age. 
Percent kidney and kidney fat-per caicass weight. 
~Ribeye area per hundredweight of carcass. 

2 = traces; 3 • alight. 
e9-ll = Good; 12-14 = (Jhoice. 

8.25 ± .17g 

7.09 ± .15h 

. ·Traits · _ .. 1· · 

Sex of'v' 
caLf -No. 

Carcass e 
Age quality grade No. 

Percent Carcass f ! 
Age lean cuts (%) yield grade 

Bulla 198 598 9.17 ± .20g 

Steers 209 598 9.71 ± .15h 

198 598 53.9 ·± .19g 1.29 ± ;088 

211 598 52.5 ± .14h 1.90 ± ;06h 

f~ m leanest carcass; S = fattest carcass. 
g Figures with different superscripts in ea.ch column are significaniiY different· (P < .05) •. · 
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weights.essentially mirrored the situation in live slaughter· weights; 

.bulls had a 62 kg.advantage in carcass weight over steers (P <.05). 

This bull-steer diffe-rence in carcass weight was in general agreement 

.with the vast majo-rityof pr~vious studies.· Carcass weight per day of 

. age further emphasizes th.e superior g-rowth rate of bulls. Bulls 
. . . 

weighed- 0.09 kg more per day than steers at 593 days of age (P-< .05). 

This value falls in the range- of· significant bull advantages of O. 03 · 

to 0.10 kg reported by ma:iiy researchers (Carroll .:!E_ al., 1963; 

Gortsema et al., 1974; Tanner et. al., 1970; SJ:ld Wilson et aL, 1974). 
-. -·-. . . . ' ---··· -·-

However, Landon et al., (1978) reported slightlygreater .carcass 
. . . 

weights per day of age for Charolais x Hereford steers when compared 

to bulls.of the same breeding. 

For the kidney and ki.dney fat weight (actual or percentage of 

caz:cass weight). comparison there were 199 bulls and 211 steers. Bulls 

had 25% le.ss kidney and kidney fat weight than steers (P <.05). When 
. . 

kidney and kidney. fat weigh;t was eXpressed as a percentage of the 

carcass weight, the kidney and kidney fat accounted for almost 1% less 

of the carcass·w.~i.Sht in. tJi.e buli'car.~a:s~ses· tfuln·in the steer 
- '· . ' .. / ; 

carcasses (P-< ~05) •. The gl,!eater amount of peritoneal fat ii:l steers 

agrees wi;th. Arthaud· et al •. (1969),· OosterJ:nan- et al. · (1954 and 1958), 
. . . ·. --... ·. . , \, ' .. ·-·-.,-.. . . 

•. .· . . ., 

PTescott and Lamming (1964), Tanner ~ al~ ,.(l970) and Warwick _!£ al. 

(1970) •. 

Bulls yielded~ 7.6 cm2 tiiore. ribeye thari did steers when adjus.ted 

to the same age (P -<. 05) • The greater ribeye area of bulls agrees 

with Hedrick's (1968} l:."eview of literature and more recently with 

Albaugh. et al. (1975}, Carroll.~ al. (1975), and Williams et al. 
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(1975}. When ribeye area was expressed on a per 100 kg of carcass 

weight basis, sex differences disapp.eared in this study. This finding 

fails. t.o agree with Anderson (1976), Nichols et al; (1964), or Tanner 

. et aL (1970}.. Th.es~ researchers ali found bulls to h~ve greater rib-

eye areas per lOOkg of carcass· weight.· Nichols~ al. (1964) .also 

noted that animals .s·laughtered. at 454 kg exhibited. larger ribeyes on 

a per unit of carcass weight basis than did animals slaughtered at 

363 kg. Rulls in this study were a:J,.so heavier than. steers at slaughter, 

yet no difference in ribeye area per 100 kg of carcass weight was 

noted bet.we.en the sexes. :S.ased upon . suggestions by Nichols ~ al. 

(1964) th:at ribeye area either be .adjusted. to a constant carcass 

weight or .expres·sed as a ratio to carcass weight, the preceding dis-

cussion concemi:ng greater <ribeye areas in bulls of this study 

becomes .questionable. PresUmably'.,, if the bulls and steers in this 

study h.adbee.rt slaughtered at the same .weight, rather than.adjusted 

to the same age; no appreciable difference in the size of the ribeye 

would have been. detected between the sexes.· No explanation is forth-

coming as to Why the findings of th.is study. are· at ·variance wi,th the 

findings of other researchers. 

There were 198 bulls. and 211 steers on which backfat thickness 

was measured and marbling scores were assigned. ··• ' Bulls exhibited a 

nottsignificant 0.77 mm less backfat .than did steers. However, 

neither bulls nor ste.ers iil. this study were fat. They displayed fat 

cover thicknesses of only 2.79 and 3.56 mlil,. respectively. · This is 

not in total agreement with the literature reviews of Redrick (1968) 

and Field (19 71) • Had the animals·received a high concentrate 

· .. , 

''· 
··,,: :; . ,.,. 
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fa;teni.D.g ration, ·the expected deg~~e of fintsh oh<st~ersinost likely 

would have been e~ressed., Similarly, the ;deg-ree .~o which .. animals 

in"this study we;te;not allowed to be fattened may explain 'the lack of 

any sex difference in marbling scores~ The iiterature over the past 

· 25 years indicates that steers will achieve higher marbling scores 

th.an bulls :i;f given the opportunity to do so. 

Armour tenderometer measurement~·were · avaib.ble· on :l.76 bulls and 

138 steel;'S for comparisc;>ns.. B.ulls required 1.16 kg 'JI!,Ore force to 

penetrate their carcasses .th.an. di:d steers (P < ~05) ·~ The variation in· 

Armour tenderometer.va.1ueswas greater for· bull carcasses as indicated 
. . ' 

by standard devi.ations.of 2.56 kg and 1.64kg for bulls and steers, 

respective.ly. Producers of. this device have irtdicated a force below 

8.2kg is sufficient ·for th¢ carcass to ·fall into the choice grade. 

The s:igni£icant1y greater f 0:rce required to p.enetrate bull· beef is in · 

agreement with. several. researchers using the Warner..-B,rat.z.ler shear 
. . . . 

.. device (A:tt:haud et al.; 1977; Glimp. et al., 1971; lluntley et al., 
·. . . . ._.,......_ -. ---.-.· . -.-·· 

19-71; Jacobs. et !!_. , ~977 { and ruaagan ~ al. , . ~9 71) • Prediction> 

equatio.ns .for Ar:tnc.:m:r te?derometer 'measutements indicate that the 

trai.ts: affecting tenderness we;r:e d:tfferen.t for b'Ulls than for stee.rs. 
. . 

TendernesS decr~ased as~arcass weight increased' for both bulls 

(b = .0067,. P -<.05} and steers. (b. = .0040, P -<.05) but. increased for 

bulls:as; kidney and kidney tat weight. in bulls and steers increased 
. . 

(b = -~4212, P< .05_).. Afte-r adjustment for main effects and age of 

da;ni~, carcass weight 'acco1,1nted for 2. 99% and 4. 63%, of the x:esidual 
. .. 

variation· in tenderness in 'f:>ulls and steers; r~spectively. Kidney 

and. kidney fat weight .accounted for 32~65% of the residual variation 
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·in tenderness in bulls, after adjustment for :main effects and age of 

dam. After adjustment to a cortstant carcass weight and a constant 

kidney and kidney·fat weight in bulls, neither age at slaughter, rib-

eye area, backf at thickness nor degree of :marbling significantly 

influenced tenderness in bulls or steers. Backf at thickness and the 

degree of· marbling were not allowed to be expressed fully in bulls or 

steers, but the omission of.kidney fat, as an indicator of peritoneal 

fat, in influencing tenderness in steers bears closer scrutiny. Car-

cass weight of. steers is correlated (47%) wi.th kidney and kidney fat, 

indicating that an increase in kidney fat is closely associated with 

an increase in ca.rcassweight. (Correlation coefficients are pre-

sented in appendix tables .8 through , 11.) Th.e clos.e association of 

these two traits, plus the negati:ye influence of carcass weight 

increas:e.s on tenderness, seemingly mask the positive influence of 

kidney fat increases, on tendernes:s. However,_ ·kidney fat. did exert a 

positive influence on tenderness in bulls. Carcass weight in bulls 

is: not as:sociated with kidney fat (nonsignificant negative .07)' 

indicating · that an increase in carcass we.ight is not necessarily 

accompanied by an increase in kidney and kidney fat weight. What 

appear13: t.o be happening in bulls i.s that individuals that are fatter 

at a given carcass tq~ight are exhibiting a.tru(:! propensity to lay 
. . ··-::".' . ', .... - . _·, ' , .. 

down peritoneal fat independent of carcass weight increases and, 

therefore,. th~ fatter pulls· will tend to be more tender. 

Carcass quality grades were available on 198 bulls and 209 

steers. Although bull,s graded significantly lower .than .steers 

·statistically, the sex difference was less than one-third of a 
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quality grade. Since both bulls and s:teers graded fro:Ill low good to 

middle good, little, if any,, biological significance can be attached 

to sex differences in .quality grade. However, other researchers have 

noted a significant two-·thirds of a grade to a whole grade difference 

between bulls and steers (Arthaud .. ~ aL, 1977; Champagne et al. , 

1969; Gorts.ema et al.., 1974; and Landon et. al., 1978). 

Percent of lean cuts and carcass yield grade were computed on 198 

bulls and 211 steers. Bulls yielded 1. 4% more lean cuts per carcass 

than did steers (P ..<:. 05). Carcass weight was positively correlated 

(27%) with percent lean cuts yield in bulls, whereas these two traits 

were negatively correlated (-29%) in s.teers. Carcass weight increases 

i.I1 steers were accompanied by or composed of increased fat deposition, 

resulting in a decrease in.percent lean cut yield per carcass. How-

ever, carcass weight gains in bulls were composed of lean tissue gain, 

resulting in an increase in percent lean cuts: per carcass. The 

findings reported here are in complete agreement with literature 

reviews by Field (1971) and Hedrick (1968) who reported an over-

whel:ming bull advantage for yield of lean. cuts. 

Although both bulls: and steers exhibited favorable carcass yield 

grades, bulls. graded .61 of a grade point more favorable than steers 

Q:> < .05). The bull advantage in percent lean cuts yield is mir.rored 

by carcass yield grade. Similar relationships exist between carcass 

weight and yield as. did between carcass weight and percent lean cuts 

yield. Carcass yield grade results reported here are in agreement 

with previous reports by Anders.on (1976), Gertsema et al. (1974), and 

Jacobs et al. (1977). 
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. . 

Rulls in this study. attained heavier slaughter weights than did 
~ .· . . . 

steers an4 produced;· greater percentages·oflean c'l,l.ts in their car-

casses~ Comparisons for sex differences in degrees of fatness are 

. ·not. appropriate since ne$ther bulls· nor st~ers were fat at slaughter. 

On .the other hand~' the. an~~s d:f9 deposit: t>«iar~ tOneal fat .·(e.g., 

kidney and kidney;fat weight} and thi.s trait revealed a significantly 

gr~ate,r de~osit:l.~n of ·f~t. by-steef~·~ · .~ ste~rs attained :heavier . 
i :; ' ' :· .i. \ '-

weights, the .composition of their gain was an increasing percentage 

of.fat, thus loweriilg·p¢rcent:age yields of lean cuts tmd raising 

carca$s: yield · grades., whil.e pro4uc:tng higher carc:as•s .. quality grades. 
I . . 

For the efficient production of lean,. acceptable beef bulls exceed 

steers.; provided that. ·adequate facilities: are a~ailahle and that the 
• 

bulls are. managed in such a way as to be slaughtered prior to 16 

mon th.s of age. 



SUMMARY AND CONCLUSIONS 

The purpose o.f .. this. study was to explore existing differences, or 

lack .of differences, between intact and ·castrated .male beef cattle 

from birth to slaughter and i.ll.cluded several carcass traits. Data 

for this study were collected. f.rom 217 bulls and 211 steers at the 
---· ' 

Bland Correction~lCenter, Blan~, Virginia. Since neither bulls nor 

steers were represented in all six years of the study (1970 through 

1975} it wa.s necessary to removewea.ning year effects from all male 

cattle. Weaning year adjustments were accomplished through regression 

analysis on 453 heifers \represented in all six years of the study. 

The adjusted bull and steer data were subjected to least squares 

· a'D:alysis and least squates means were obtained for all growth and 

carcass: traits. 

Bulls and steers were weighed, graded and scored for condition at 

w:eaning,·approximately a. year of age and at. approximately 18 months of 

age. Bul1sweighed more than comparably aged steers at all three 

weigh periods (;P < • 05) a.nd exhibited superior growth rates for the 

· preweaning period and both postweaning periods (P < • 05). A significant 

weight per day of age advantage.favored bulls at yearling ages. There 

was: no difference in grades received by bulls and steers at weaning. 

Steers graded significantly higher than bulls at approximately 12 and 

18months of age, but the difference was small (less than one-third of 

a grade) .and lacked. biological significance. Bulls were scored higher 

68 
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far condition than s:teers· at the weaning and 18 month weigh periods 

(P< • 05). 

The growth and weight superi·ority of bulls compared to steers of 

comparable age was further emphasiZedin terms of live slaughter 

weight, carcass weight, and carcass weight per da.y {P < • 05). Although 

bulls. displayed larger ribeye areas than did steers (P< • 05), this 

advantage disappeared when ribeye area. was expressed on a per 100 kg 

carcass weight basis. Kidney and kidney fat weight, conversely to 

ribeye area, was greater in steers than .bulls.of comparable age when 

expressed either as total weight or asa percentage.of carcass weight 

(P< .05). However, neither bulls nor steers in this study were fat. 

No sex differences. were present in terms of backf at thickness or 

marbling scores. Bulls received significantly lower carcass quality 

grades than steers, yet this difference.accounted for less than a 

third of a grade with bulls grading low good and steers grading low 

to middlego9d. Bulls were significantly less tender than steers as 

determined by Armour tenderometer measurements (P< .OS) but both 

were acceptably tender according to the manufacturers of the tender-

ometer device. Bulls.produced more lean cuts yield and the lower 

carcass yield grades (P < • 05). Nevertheless, the percentage of lean 

cuts yielded was favorable for both bulls and steers. 

Based upon the minimal sex differences in carcass quality and 

the added advantage for bulls in terms of faster growth rates and 

greater weights, the present.market bias against bull beef is 

unjustified. The demand for leaner, more efficient beef may best be 

served by the production.of intact male cattle, provided that ade-
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quate f a~ilitieS: are availa'Qle and that the bulls are managed in 

auch a way as to be slaughtered prior to 16 months of age. 

',' .. 

,,.:. 



•· .. 

LITERATURE CITED · .. 

. . 

Albaugh, Allen, F •. n. Carroll, K. w. Ellis and Reuben Albaugh. 1975. 
. 'Comparison of carcasses .and meat frotlJ, st;:eers' short scrOtU1Jl bulls 

and intact bulls. J •. Anim.. ScL 41: 1627. 

Allen, James.· Hira'Dl. 1966.. Young bulls, steers, and heifers for 
slaughter beef production. M.S. Thesis.··. Texas A&M Univ., 
College Station. · 

Almgreen, R. J., c. M. Bailey arid c. F. Speth. 1971. · Relative effi• 
ciency and.chSnges in carcass components of young bulls and 
steers:. J. Anim. Sci. 33 :207. (Abstr •). · 

Anderson, D. C~ 1976. Feedlot and cax-cass characteristics of bulls 
.and steers. Montana Agr. Exp. Sta .• Res. Rep. 93.· Harve, 
Montana. 

Arthaud, V. H., C. H. Adams, Dr. Jacobs and R. M. Koch. 1969. 
Comparison of carcass traits of bulls. and· steers. J .• Anim. Sci. 
28:742. 

Arthaud,· V. H.; ¥..~ w •. ~ndigo,R •. M. Koch and A. w. Kotula. 1977. 
Carcass, ~ofu.ppsit~bn, : quality and palatapility attributes of 
Q.ulls and.steers fed different energy levels and killed at 
four ages. · J .• Anim.. Sci. 44:53. 

·Bailey, C~i B. and· a. ll:iron~ka.:.: 1969~ ·.Growth and carcass character~ 
· ·· istic:s of b\ills, .steer·s:~ and partial castrates kept on ;~a:nge 

·. fa.r the first year of life and then fattened. · Can. J. Anim. 
Sci. 49:37-44 ... 

. -~ ::~ 

Bailey, c. M., c~ L,. Probert ahd v .. R. Bohman. 1966c;1.. Growth rate, 
feed utilization and body com.posi.tion of young bulls and steers. 
J. Aniin. Sci. 25: 132. 

Bailey, C~ M., c.·L. Probert, Paula Richardson, V. R. Bohman and 
Juiianne ChB.ricerelle. 1966b. Quality.factorsof the longissiinus 
dorsi of young bulls and steers. J. Anim.. Sci. 25:504. 

Bidart, J •. B., R. M. Koch.and V. H. Arthaud. 1970. Comparative 
energy use. in bulls and steers. J. Anim. Sci. 30:1019. 

Brannang, E. 1960~ Castration experiment with SRB twins. Anim. 
· Breed. Abstr. 28, No. 12.00~ (Abstr.). 

71 



72 

Brinks., ·J. S., R·· T. Clark, F. J'~ Rice and N. M. Kieffer. 1961. 
Adjusting birth weight, weaning weight, and preweaning gain for 
sex. of calf in range Hereford cattle. J'~ Anim. Sci. 20:363. 

Brown, C. J., John P. Bartee and P. K. Lewis,' Jr. 1962. Relationships 
among performance records, carcass cut-out data, and eating 
quality of bulls· and steers. Arkansas: Agr. Exp. Sta. Bul. 655. 

Burges:s, J. B., Nellie L. Landblom and H. H. Stonaker. 1954. Weaning 
weights of Hereford calves as affected by inbreeding, sex, and 
age. J. Anim• Sci. 13:843. 

Cahill, V. R., L. E. Kunkle, Earle w. Klot:!;terman, F. E. Deatherage 
and Eugen Wierbicki. 1956. Effect: of diethylstilbestrol· 
implantations on carcass com.position and the weight of certain 
endocrine glands of steers and bulls. J. A.nim. Sei. 15:701. 

Carroll, M. A., J. Pearce, J.M. Basset·~·P. B. Gillard and T. L. J. 
Lawrence. · 1963. The effects of .age of calves at castration on 
growth rate, carcass composition and feed efficiency. J. Agr. 
Sci. 61:19. . 

Carroll, F. D., W. C. Rollins, K, A. Wagnon .and R. G. Loy. 1975. 
Comparison of beef from bulls and DES implanted steers. J. Anim. 
Sci. 41, 4:1008. 

Champagne, J. R., J. w~ Carpenter, J. F. Hentges, A. Z. Palmer and 
T. J. Cunha. 1964. Effects of age at castratidrton feedlot 
performance and carcass characteristics of bulls and steers. 
J. Anim. Sci. 23:859. (Abstr.). 

Champagne, J, R., J. W. Carpenter, J. F. Hentges, Jr., A. Z. Palmer 
and M. Koger. 1969. Feedlot per:J;ormartce.and carcass character-
istics of young bulls and steers c.a.strated at four ages. J. 
Anim. Sci. 29:887 • 

. Cobic' , T.. 1968. Castration experiments with Yugoslav Simmental 
cattle. 1. The effect of castration on growth and live-weight 
gains. Anim. Prod. 10:103. 

Cundiff, L. V., R. L. Willham and Charles A. Pratt. 1966. Effects 
of certain factors and their two-'Way interactions on weaning 
'tiTeight in beef cattle. J. Anim. Sci. 25:972. 

Duncan, David B. 1953. 
ranked treatments 
technic Institute 
Blacksburg. 

Significance tests for differences between 
in an analysis of variance. Virginia Poly-
Statistical Laborate:>ry Tech. Rep. No. 3, 

Field, R. A. 1971. Effect of castration on meat quality and quantity. 
J. Anim. Sci. 32:849. 



73 

Francis, J. J., Jopn R. Romans and H. w. Norton. 1977. Consumer 
rating of two beef marbling levels. J. ,Anim. ScL 45:67. 

Glimp, H,. A., M. E. Dikeman, J. J. Tuma, K. E. Gregory and L. V. 
Cundiff. 1971. Effect of sex condition on growth and.carcass 
traits of male Hereford and Angus cattle. J. Anim •. Sci. 33, . 
6:1242. 

Gortsema; S. R., J. A. Jacobs, R. G. Sasser, T. L. Gregory aIJ,d R. C. 
Bull. 1974. Effects of endogenous. testosterone; on production· 
and carcass traits in beef cattle. J. Anim. Sci. 39:680. 

Hedrick, H. B. 1968. Bovine growth and composition. Univ. of 
Missouri, Columbia, Res. Bul. 928. 

Hedrick, H. B., G •. B. Thompson and G. F. Krause. 1969". Comparison 
of feedlot performance and carcass characteristics of half-sib 
bulls, steers, and heifers. J. Anim. Sci..29:687. 

Hed:tick, H. B. 1972. Beef cattle type and body composition for 
maximum efficiency. J. Anim. Sci. 34:870 • 

. 
Hunsley, R. E., R. L. Vetter, E. A. Kline and w. Burroughs.· 1971. 

Effects of age and sex on quality.tenderness and collagen· 
content of bovine longissimum muscle. J. Anim. Sci. 33, 
5:933. 

Jacobs, J. A,, A. D. Howes, J. C. Miller, E. A. Sauter, T. L. Gregory, 
C. E. Hurst, M. R. Samson and A. A· Araji. 1975a. Effects of 
endogenous hormones on the profitability and marketability of 
beef. The Idaho Beef Council, Univ. of Idaho. 

Jacobs, John A., T. L. Gregory, R. G. Sasser, S. R. Gertsema, R. C. 
Bull and Morris Hemstrom. 1975a. Feedlot and carcass character-
istics of bulls vs. steers for beef production. Univ. of Idaho, 
Bul. 556. 

Jacobs, J. A., A. D. Howes, J. C. Miller, T. L. Gregory, L. C. 
Elsberry, Donna Basey, A. A. Araji and D. D. Everson. ·1976. 

· Production and marketing potential of young bulls fed rations 
containing different levels of roughage. The Idaho Beef Council, 
Univ. of Idaho. 

Jacobs, J. A., C. E. Hurst, J.C. Miller, A. D. Howes, T. L. Gregory 
and T. P. Ringkob. 1977. Bulls vs. steers. I. Carcass composi-
tion, wholesale yields, and retail values. J. Anim. Sci. 45, 
4:695. 

Jones, K. Bryce, J.M. Harries, Jean Robertson, J.M. Akers. 1964. 
Studies in beef quality. IV. A comparison of the eating quality 
of .meat from bulls and steers. J. Sci. Food Agr. 11: 790-799. 



74 

Klosterman, Earle w., v. R. Cahill, L, E. Kunkle and A. L. Xoxon. 
1954. Influence of sex hormones upon feedlot performance and 
carcass quality of fattening cattle. J. Anim. Sci. 13:817. 

Klosterman, Earle W., V. R, Cahill, L. E. Kunkle and A. L. Moxon. 
1958. Influence of sex horm:o.nes upon. feedlot performance and 
carcass quality of fattening cattle. OhiO Agr. Exp. Sta. Bul. 
802. 

Landon, Mark E.., H. B. Hedrick and G. B. Thompson. 1978. Live 
animal pel!formance and carcas.s characteristics of beef b1.lllocks 
and steers. J. Anim. Sci. 47 :151. 

Lewis, P. K., Jr., C. J. Brown and M. C. Heck. l965. Effect of pre-
slaughter treatment and castration on certain organoleptic and 
carcass characteristics of beef. Ark. Agr. Exp~ Sta. Bul. 697. 

Marlowe, T. J. and James A. Gaines. 1958. The influence of age, 
sex, and season of birth of calf, and age .of dam on preweaning 
growth rate and type score of beef cattle. J, Anim. Sci. 
17 :706. 

'Marlowe, T. J. 1962. Weights at),d grades,.of beef cattle and their 
relation to pe'J:'formance. Virg:i'.nia A.gr~ Exp. Sta •. Bul. 537. 

Marlowe, ;r. J., C. C. Mast and R. R. Schalles. 1965.. Some nongenetic 
influences on :e~.alf performance, J. Anim. Sci. 24 :494. 

·Marlowe, T. · J. and ·R· c. Oliver. .1977. Sire l:)reed evaluation: 
Fertility, calf survival and weaning performance. Virgirtiv Live-
stock Res •. Rep. 172. 

Marlowe, T. J., R. L. ·saunders and A. J. Smith. 1979. Cow breed 
·-· -e-varuatioff-·at~BT®a:--2Fert11rEy--;-·-ca-11-·9u-:rv1~~f-a~d.-l:>erJo-ni;n:~_--to 

__ .!ean.~~g·----~~&~1:J:-Ref:l• __ Di '!..· ~~]? •• .:L7'?_. ··- _______ ·-- __ ... 

Nichols, J. R., J. H. Ziegler, J. M. White, E. M. Kesler and J. L. 
Watkins. 1964. · Production and carcass characteristics of 
Holstein-Friesian bulls and steers slaughtered at 800 or .1,000 
pounds. J. Dairy Sci. 47:179. 

Prescott, J. H• D. and G~ E. Lamming. 1964. The effects of castration 
on meat production in cattle, sheep; and pigs. J • Agr. Sci. 63: 
341. 

Reagan, J. o., z. L. Carpenter, G. C. Smith and G. T •. King.· 1971. 
Comparison of palatability traits of beef. produced by young 
pulls and steers. J. Anim. Sci. 32:641. 



75 

S:nedecor, G. w. and W.. G. Cochran. 1974. Statistical Methods. Iowa 
State Univ. Presa; Ames, Iowa.· 

Tanner, J. :E:., R. R. Frahm, .R. L. Willham and J. V. Whiteman. 1970. 
Sire x sex interactions and sex differences .in growth and carcass 
traits of Ang~s bulls, steers, and heifers. J. Anim. Sci. 31:1058. 

Turton, J. D. 1962. The effect of castration on meat production and 
quality in cattle, sheep and pigs. Anim. Breed. Abstr. 30:447. 
(Abstr.). 

Uri.ck, J. J. 1972 •. Bulls vs. steers - Growth and carcass performance. 
Beef Cattle Field Day, U.S. Range Livestock Exp. Sta. , Miles 
City, Montana. 

Warwick, E; J., P. A. Putnam, R. L. Hiner and R. E. Da-i-is. 1970. 
Effects of c.;i.stration on performance and carcass characters 
of monozygotic bovine twins. J. Anim. Sci. 31:296. 

Watson, M. J. 1969. The effects of castration on the growth and 
meat.quality of grazing cattle. Australian J. ~p. A.gr. Anim. 

· ·. Husbandry 9, 36: 164. 

Wierbicki,. Eugen, V. R. Cahill, L. E. Kunkle, E. W. Klosterman and 
E~ E. Deatherage. 1955. Effect of castration on biochemistry 
and quality of beef. J. Agr. Food Chem. 

Williams,· D. B., R. L. Vetter, W •. Burrough and D. G. Topel. 1975. 
Dairy beef production as influenced by sex, protein level, and 
diethylstilbestrol. J. Anim. Sci~· 41:1532. 

Wilson, L. L. , M. C. Rugh, J. H. Ziegler and T. J. McAllister. 197 4. 
Live and carcass characteristics of Holstein castrated, short 
scrotum, and intact males. J. An:im. Sci. 39:488. 



APPENDIX 

76 



77 . 

TABLE 1. NUMBER OF CALVES REPRESENTED IN EACH BREED 
OF .SIRE BY SEX OF CALF SUBCLASS 

Breed 
. of sire 

Angus 

Hereford 

Sillll1lental 

Charolais 

Total 

Bulls 

36 

82 

31 

68 

217 

Sex .of calf 
Heifers Steers Total 

83 43 162 

175 83 340 

76 27 134 

119. 58 245 

453 211 880 



78 

;'.'• 

.'· . .. 

TABLE 2. NUM13ER OF CAi.VEs· REPRESENTED IN EACH:BREED 
OF DAM. BY SEX OF CAi.F SUBCLASS 

Breed Sex of ca,lf 
of dam Bulls He:Lfers ,Steers Total· 

Angus 22 50 21 Q3 

Hereford 157 296 119 572 

Holstein x Charolais 6 15 9 30 

Simmental x Hereford 5 45 16 65 

Charolais x Hereford 27 47 46 120 

Total 217 453 211 880 
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TABLE 3. NUMBER OF CALVES REPRESENTED IN EACH YEAR 
OF.WEANING BY SEX OF CALF SUBCLASS 

Year of Sex of calf 
weaning Bulls Heifers Steers Total 

1970 70 65 135 

1971 81 48 129 

1972 26 78 39 143 

1973 40 83 44 166 

1974 104 98 202 

1975 75 30 105 

'I'otal 217 453 211 880 
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·r.ABLE 4. ANALYSIS OF. VARIANCE OF PREWEANING AND WEANING DATA 

Mean sguares 
Weaning Preweaning Weanfog Weaning 

Source of variation d. f. weight ADG condiJ:iion grade 

Season of birth 1 3542.2 0.04 0.34 0.001 

Sire breed (S) 3 79535.5** 1.26** 4.21 33.099** 

Dam breed .(D) 4 65176. 3** l.'.32** 10.00** 20.571** 

Sex of calf (C) 1 39828. 8** 1.05** 48.26** 4.528 

s xC '.3 8651.4 . 0.30* 2.26 3.043 

D x c 4 2407.6 0.11 10.50** 4.519* 

Linear regression 
Age of dam 1 82880.4** 1;01** 1.50 . 29 .689** 
Age of calf 1 838865.6** 0.40* 3.61 3.294 

Qµadratic. regression 
Age of dam 1 65605.3 0.58* 1.08 35 .068** 

Residual 408 7765.8 0.10 2.11 1. 707 

*P< 0.05. 
**P . <0.01. 



Source·•·of variation 

Season of birth 
Sire breed (S) 
Dam breed (D) 
Sex of calf (C) 
Sx C 
D x C 
Linear regression 

Age of dam 
Age of calf 

Quadratic regression 
Age of dam 

Residual 

*P< 0.05. 
**P < 0.01. 

.TABLE 5. ANALYSIS OF VARIANCE OF YEARLING DATA 

d.f. 

1 
.3 
4 
1 
3 
4 

1 
1 

1 
408 

Yearling 
'weight 

1Q3721.0** 
34573. 7** 
18252.8** 

216505. 7** .. 
9328. 2 

18044.1 

48259.5* 
208755.1** 

37988.8* 
9650.7 

Yearling 
ADG 

1. 43** 
2.69**· 
0.38 
2. 23** 
0.07 
0.57* 

0.14 
0.30 

0.16· 
0.18·>, 

Mean squares 
Yearling 

WPDA 

1.19** 
1. 87** 
0.51** 
1.44** 
0.11 
0.14 

o. 32* . 
4.02** 

0.25 
0.08 

Year],ing 
condition. 

16.98** 
2.09 
6.74** 
3.05 
0.71 
2.76** 

0.33 
7.26** 

0.42 
0.81 

Yearling 
· grade 

3.820 
25.010** 
13.770** 

6.060* 
1.740 
0.250 

26.280** 
8.990* 

22.370** 
1.550 
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. ··... 'TABLE 06.· 'AliAlYSI$ OF VARIANCE OF lS;_;MONTllS DATA 

Season of birth;· ' 
Sire br~ed (s} .... : .:· · 
Dam bre~c;l (D) .· . 
Sex of .calf (C) .. •·· 
s x c 
I) x c ·· .. 
'Litiear regression 

· Age of dani ·. 
A,ge='of calf;,,,. ' 

Qtictdiatic r'egreElsion 
.. Age of ·dam · · . 

Residlial. · 

. *P <. 0.:05 • •• i· .'' 

. **1> < ()~ 01. 

. Ehf •. 
;· ,, 

r1·· 1 i •. 

3 
4 

.·. 1 
3 

·~ ,.: ';~, 4 

"· 1 
1 

1 
.. t·:.; .LfQ8 . ~· 

18-mos. 18~mos. 
. · , weight ' ·. · AIJ<? 

18-mos • 
wPJ)A 

. '75538* : o. 74** 0.21* 
·391188** ·1~55** 1.42**· 

34411*· 0.1;1; ' 0.12** 
.67118~** 3~95** 2.45** 

29222. 0.38* 0.15* .';: ····. ·.: 46.808** 0.43 0.16* 

···.·." 37303 . 0.04 0.16• .. 
i65716** 0.63 1.34** 

32.4_32 0.03 0.14 ... "· 
13166' 0.11 o.os 

::LB~mos~ 
condition 

32.38** 
7.B5* 
7.31** 

79.36** 
.·8.89** 
5~49* 

1.24 
13.01* 

1.33 
2.08 

... 

l8~inos. 
·.grade 

o. 15 
30~'26** 
16~62** 
15.77** 

2.85 
0.45 

9 48* 
14:23** 

8.06* 
l.4'7 

co 

"' 



Source of 
variation 

Season of birth 
Sire breed ·. (S) 
Dartt breed {D) 
Sex of 'calf (C) 
s x c 
D x C 
Linear regression 

Age of dam 
Age of calf 

Quadratic regression 
Age o.f dam 

Residual 
Residual 

*P< 0.05. 
**P <0.01. 

TABLE 7. ANALYSIS OF VARIANCE OF CARCASS DATA 

d.f. 

1 
3 

.4 
1 
3 
4 

1 
1 

1 
408 
390 

Live slaughter 
weight 

18689 
·s1so6S** 

36771* 
1178478** 

11173 
34071* 

. 28006 
1523023** 

23764 
13806 

Mean 
Carcass 
weight 

32865* 
204374** 

28641** 
596492** 
. 4420. 
13853 

38832* 
573444** 

35051* 
6117 

" 

sqµares 
Carcass 

WPDA 

0.05 
0.59** 
b.07** 
1.52** 
0.02 
0.04 

0.10* 
0.87** 

0.09* 
0.02 

Kidney 
weight 

75.30* 
101.27** 

8.89 
267.55** 
22.63 
18.49 

0.25 
596.13** 

1.67 

13.32 

Kidney 
percent 

0.021 
0.008 
0.008 

.0.305** 
0.016 .. 
0.018* 

0.001 
0.288* 

0.0001 

0.007 

00 w 



· TULE 7 (continued). ANALYSIS OF VARI~CE OF .CARCASS DATA 

Source of 
variation .· .• 

Season of birth 
Sire breed(S) 
Dam br~~d .(I>)_,,· 
s~~ of calf: (C) 
s J( c ' ,; 
D x ·c· . ;:.;: .. / 

, r···:·· ... 

t.inear regression · .. 
Age . o·f · daJll ·· 
Age of cal'.C 

Quadratic·regression 
Age of dam' 

Residual 
Residual 

*P <0.05. . 
**P < 0.01. · .. 

l 
3 ,' ', 
4 1 ,' 
3 

,4 

l' 

·1 ··.·•· 
1 

389 
294 '' 

Rib eye 
area 

' ·, 

20,;l** 
'34 • .0** 
s.i 

281.6** 
0~3 
8~0 

1.6 
17~5* 

0.7 
3~0 

" " 
. "'Mean· sguares 

lUbeye Backfat ·. Marbling 
area/·cwt thickness. score 

0.023 p.q41* 15.12** 
0.~.388** 0.015. ,· 9.38** 
0~018 ·o .• o23* 7.19** 
o.ooo 0.026 1.03 
o.043 .. 0.009 1.59 
o.·018 0.009 1.91 

0.263.* 0.001 0.02 
2.4l8** 0.414** 17.45**· 

0.276* 0.009 0.00 
0.060 0.008 1.35 

. Armour. 
Tenderonie ter · 

1.5 
6.9. 
8.4· 

137.5** 
5.3 
4.5 

10~5 
24.6* do .i::--: 

11.7 

5.1 

_; .· 



TABLE 7 (continued). ANALYSIS OF VARIANCE OF CARCASS DATA. 

Mean sgQares 
Source of Carcass quality Percent Carcass yield 
variation d.f. grade lean cuts grade 

Season·of birth 1 29.7** 0.59 0.09 
Sire breed (S) 3 15.3** 1.82 0.39 
Dam breed (D) 4 5.2* 0.49 0.15 
Sex of calf {C) 1 9~0* 56.81** 11.64** 
s x c 3 1.6 0.04 0.01 
D.x .C 4 3.4 6.78** 1~20** 

Linear regression 
Age of darn 1. 0.1 2.40 0.49 
Age of calf 1 73.0** 104.63** 20.55** 

Quadratic regression 
Age of darn 1 o.o 2.91 0.62 

Residual 387 1.9 
Residual 389 1.65 o .. 33 

*P <0.05. 
**P <0.01. 

00 
l.Jl 



TABLE 8. SELECTED CORRELATION .COEFFIC!ENTS·FOR GROWTH·TRA!TSa· 

Sexb WADG WCOND WGR 
Growth traits 

YWT YADG YWPDA YCOND YGR FWT FADG FWPDA 

WWT B .63* .33* .70* .54* .56* 
s .24* -.21* .52* .35* .34* 

WADG B .66* . ,33* .55* 
s .22* -.17 .34* 

WCOND B .78* ,66* • 77* .54* .55* 
s .29* .03 .34* .28* .25 

WGR B .44* 
s • 71* 

YWT B .86* .995* .63* .64* 
s .49* .95* .46* .45* 

YADG B .87* .50* .44* .44* 
s .44* .24.* .13 .13 

YWPDA B .73* .63* 
s .46* .42* 

YCOND B .34* 
s .11 

YGR B .38* .29* .39* 
s .08 -.14 .07 

FWT B 
s 

FADG B 
s 

FWPDA B 
s 

FCOND B 
s 

a . . ..•. 
bOnly correlation coefficients that differ significantly between bulls and steers are shown (P< .05). 

B = bulls; S =steers. 
*P < .05, 

FCOND FGR 

.02* 

.27* 
.59* 
.34* 
.21* 

-.12 
.57* .04 
.39* .30* 
.56* 
.21* 

.26* .25* 

.67* -.13 

.10 

.57* 

.26* .24*. 

.67* -.13 

00 
0\ 



TABLE 9. SELECTED CORRELATION COEFfICIENTs: .FOR ,GROWTH AND CARcASS TRAt'l'Sa 

LW 

cw 
CWPDA 

I 

KWT 

PCKWT 

RA 

RAP CW 

BF 

MAR 

\ATEN 

·cQG 

PLC 

CYG 

Sexb wwr WADG WCOND 

B 
s 
B 
s 
:8 
s 
B 
s 
.B 
s 
B 
s 
B s 
:B 
s 
B 
s 
B 
s 
B 
s 
B 
s 
B 
s 

.57* 

.38* 

.57* 
,38* 

-

.25* 

.01 

.;.. 

..,; 

.,. 

.58* 

.31* 
• 58* 
.36* 

·,26* 
. oi 

. ~ 

.56* 

.18* 

.54* 

.12 

.53* 

.12 
-.20* 

.06 

.47* 

.34* 
-.19* 

.23* 

.34* 

.oa 

... 

WOR 

.28* 
;..,03 

.30* 

.02. 

.29fc 

.01 . 

.;.. 

.23* 
-.os 

,.. 

YW1' 

.67* 
... 45 . 
,67* 
~47* 

.• 69* 

.~50* 
,..,24* 

.26* 
-.46* 

.09 

.43* 

.06 

• 29* 
.01 

-.30* 
-.01 

···.·Growth traits ·. 
Y.ADG 'YWPDA~ YCOND 

.52* 

.23* 
,55* 
.27* 
.58* 
.28* 

- .• 35* 
•. 13 

-~54* 
.01 

-.29• 
-.05 

..,; 

.44* 

.oo 

.28• 
-.05 
- •. ;iO* 
.• 03 

.66*• 
;41• 
.67* · .. 
•. 40* 
.68* 
.44.* 

-.24* 
.22* 

-.45*. 
.03 

-.32* 
-.04 .. :· 

..,. 

~43* 
.12 
~ 

.,.. 
.28* . 
.05 

.,...29* 
-~05 . 

.42* 

.19* 
•.. 42• 
.18* 

-.18* 
· .• 20* 

YGR 

.41* 
.• 02 
.44* 
.08 
.44* 
.09 

.15* 
-,i2 

FWT 

''.· ... 

.58* 

.40* 

.. 

FADG 

-.11 
.20* • 
.51* 

- .25* 
.28* 
~00 • 

..;.,27* 
-.0.1 

.21* 
-,05 
-.20* . 

.04 
a0n1y correlation coefficients that differ signific!intly between bulls ·and steers are ·shown (P < • 05) • 
b:s ;.. bulls; S = steets, · . . . 
*P < .05. . 

FwPDA FCOND FGR 

.58* 
... •.40* 

.,. 

:.'. ·~ 

.27* 
""7002 

>-,26* 
.01 

.'. .47* 
·:~69* 

- •. 32* 
.25* 

.:..44* 

.;..~16 

-· 

.42* 
,20* 
·~06 
'~41* 

.16* 
-.li 
-.17.* 

.10 

.;... 

~··· 



- :.·:-·; .. 

.·( 

·- ..... :: 

. < .... 

WGR 

YCOND 

YGR 

FCOND 

FGR 

KWT 

RA 

wcw 
BF 

Sexa WCOND 

B 
s 
B 
s 
B 
s 
B 
s 
B 
s 
B 
s 
B 
s 
B 
s 
B 
s 
B 
s 
B 
s 
B 
s 

.35* 

.30* 

.61* 

.45* 

.24* 

.1.2 

.59* 

.34* 
-.05 
-.05 
-.20* 

.06 
-,45* 
-.33* 

.47* 
;34* 

-.i9* 
.23* 
:,05 
.12 
.36* 
• 25* 

· TABLE io. CORRELATION c6EFFICIEN'J?S FOR S:ELECTED GROWTH AND CARCASS TRAITS 

WGR 

.24* 

.26"c 

.44* 
• 71* 
.21* 

-.12 
.39* 
.50* 

-.i2 
.06 

-:-.22*· 
.05 
.23* 
.n 

~.12 

.08 
-.10 
-.12 
-;Ol 

·-.05 

YCOND · :· YGR ' 

.29* 

.35* 

.40* 

.27* 

.11 

.22* 

.11 

.:u 
- .• 13 
-.10. 

.31* 

.35* 
- •. 18*• :• 

.20* 

.12 

.13 

.24* 

.22* 

~44*. 
• 71* 

.11 
-,08 

• 78* , 
.67*' 
.08 
.04 
.02 
.16 
.28* 
.07 

-.2'1 
, - •. 02 

.15* 
-.12 

.0.3* .· 
-.08: . 

Traits . 
:FCOND ...• FGR KWT 

.59* 
,34* 
.21* 

-.12 

-.15* <23* 
-.32* 

.25*' 
.:...,44~ 
-.16 

.33*, 

.43* 
..;.',26* 
-.15 

.31* 
.36* 

· .• 3l* 
.45* 

~18* 
.04 
.11 
.26* 
.19* 
•. 05 

-~01 
.02 

--.11 
-.11 
:-.10 
-.20* 

-.20* 
.06 . 

-.32* 
.25* 

.81* 

.68* 
-.18* 

.29* 
.-.07 
-.14 

.30* 

.36* 
-.01 

.29* 

PCKWT 

-.44* 
-.16 

.81* 
.68* 

'-.47* 
-.13 .·· 
-.01 
-.16 

.33* 

.21* 
-.31 
:-.i2 

.47* 
,34*. 

-.18* 
.29* 

-.47* 
-.13 

.31* 

.54* 
-.04 

.28* 

.45* 

.39*· 

-.19* 
.23* 

-.18* 
.20* 

.31* 

.54* 

-.33* 
-.22* 
-.08 
-.11 

BF 

.l:S* 
-.12 

-.04 
.28* 

.27* 

.52* 

MAR 

-.01 
.29* 

.27* 

.52* 

:correlation coefficients a:bov~ the diagonal are those thaf d:l,.ffer significantly between bulls and steers (P < • 05). 
Correlation coefficients below the diagonal. represent the degree of relatedness between twotra:its, either signifi-
cant or nonsignfficant, and.do not necessarily differ bet"Ween sexes. , 

*P < .05. 

00 
00 



Carcass 
traitsb Sex c cw 

LW B .. • 95 
s .92 

cw B 
s 

CWPDA B 
s 

KWT B 
s 

PCKWT B 
s 

RA ·s 
s 

RAP CW B 
s 

BF B 
s 

MAR B 
s 

ATEN B 
s 

.9QG B 
s 

PL.C. B 
s .. 

';.:. 

Tl\B.LE lL wiTHIN SEX CORRELATION COEFFICIENTS FOR. CARCASS TRAITSa ·,· ,,. : ..... · ... '· .·. ,.-·· . . ...,.·. ·· .. - .... ·. · .. · .. · .. · . . :·.' ·. 

CWPDA 

,97 
.99 

KWT 

-.07 
.39. 

···.·. -:~i::.'' 
-.09 

.43 

PCl&r. · 

-.41 . 
- .• 09 

. -.·37 .· 
• 01 

-.36 
.04 
.81 
.68 

RA . . RAPCW BF MAR 

-.18:·· 
.• 29 
;_~47 ?· 

-.13 . 

•' . ' .... 

.31 
~54 

.17 

.42 
~23 

...• 54. 
.23 
.50 

-.04 
.28 

.(ll 

.29 

.21 

.52 

ATEN 

. -
'~• 

-.53. 
-.04 
-.59 
-.n 

CQR 

.28 .. 

.48 
.. ~24 

.49 

.18 

.47 

.88 
• 96 

-.17 .· 
.15 

PLC 

··• 33 
-::.15 

.21. 
-.29_::.· 

.24 
-.27 

-.70 
.. '""-48 ·.· 

.78 

.43 

.51 

.76 

.Ji 
-.18' .. 

...... 39 
-.11 c' 

.16 
-.l~: 

:·: 
CVG··· 

,33 . 
.15 

-.27 ., ... :,. 
.28' ... ·· 

-~24 
.26 .. 

• 76 .·. 
.50 : 

-.79 
-.44 
-.5T 
-. 77 

-.31 
.ia. .,:_; -... 
.JS;• .. · ., 
.121 •• 

-.11 
.13 .. :., .. 

-.99 .·. 
"""-995 '· . 

:911;Ly selected co~rel~tfon coef ffdents . that were sigµificalltiy. c}ifferent be tweet\ sexes are listed. . •: .· "'' : 
LW = live slaughter weight; CW = carcass weight; CWPDA = carcass weight per day of age; KWT = kiortey and kidney 
fat weight; PCKWT =percent kidney weight; RA= ribeye area; RAPCW = ribeye.area per hundredweight of carcass;" 
BF·= backfat thickness; MAR = marbling score; ATEN = Armour t:entlerometer; CQG carcass quality gra,de; · 

/1:C = percent lean cuts; CYG = carcass yield grade. 
B. =bulls; S =·steers, 

.• 

··00. 
1.0:. 

~--

.· .. .... 



Breed of dam 

Angus 

Hereford 

CharolaiS x.Holstein 

SiDU11ent;:al le Hereford 

Charolais ~ Hereford 

,.-· .... 
•:'·· ·,,. 

TABLE 12. LEAST-SQUARES MEJ\NS AND STANDARD ERRORs ]}Y BREED OF DAM ·· ..... 
·BY SEX OF CALF INT.ERACTIONS.FOR WEANING CONDITION SCORESa 

Nurilbei of 
observations 

22 

151 

6 

·Bull 
Leas t-squates ·· 

·means. · 

9.99 + .40 

8.95 + .16 

7.86 ± .61 

7.32.+ .67 .·. 

7.94 + .30 

Number of 
observ~tions 

21 

119 

.·9'· '' 

16 

46 

·:Least-squares 
· .... ·.means. 

~ . ·~. 

. . '. .. 

7~68 -i- • '36' 
. . . - . 

·. J~.04 + As· . · 
':·.--:·· 

,. ' ... ' 

' 6~27 + ~4'9 

. 7:~54 + :. 3a 

7:~. 38 + ~23 ·' .. _.-,.;..:., . 

. a6-8 == Standard; 9-11 = Good. 
. ·\·:.··, . 

. .. ,.· 

--:.~·· -, ··:. 

....... ·_,:_. 

. :B~ll-'-steer 
difference 

2.31 

l.9i 

1.59 

·-0.22 

0.56 

\!:>·' 
0 

·. , ... -' 



Breed 

Angus 

Hereford 

Charolais 

Simmental 

Charolais 

TABLE 13. LEAST-SQUARES MEANS AND STANDARD ERRORS BY BREED OF DAM BY SEX 
OF CALF INTERACTIONS FOR,YEARL!NG AVERAGE.DAILY GAIN (kg/DAY) 

Bull Steer 
Number of Least.:... squares Number of Least-squares 

of dam observations .means observations means 

22 0.65 + • 05 21 0.43 + .05 

157 0.55 + .02 119 0.32 + . 02 

x Holstein 6 0.39 + .08 9 0.37 + .06 

x Hereford 5 0.47 + .09 16 0.42 + .05 

x Hereford 27 0.50 + .04 46 0.42 + .03 

Bull-steer 
difference 

0.22 

0.23 

0.02 \0 
I-' 

0.05 

0.08 



TABLE 14. LEAST-SQUARES MEANS AND.STANDARD ERRORS'BY BREED OF DAM.BY SEX 
OF CALF 1NTERACTIONS FOR YEARLING CONDITION SCORESa . 

Number 'of 
··Breed of dam. observations 

Angus 22 

·Hereford 157 

Charolais x ilolste:b1 6 

Sinnnental -X Hereford 5 

Charolais x.Hereford 27 

a . . 6-8·= Standard,; 9'-11 =Good. 

Bull 
Least-squares · 

mea~s. 

8.57 + .25 

7. 72 + .10 

6.24 +<JS 
. - ' 

7.03 + .41 

7.56+ .18 

Steer 
Number of 

ob.serviltions 

21 

119 

9 

16 

46 

Least-squares 
mean.s 

7.03 + .09 

' .· 6. 3i + . 31 . 

7.64 + .24 

7.18 +.14 

Bull~steer 

differ,ence 

1.17 

o. 6.9 

-0;.07. 

-.o. 61 

0.38 

,., ..i. 

\0 . N . 



Breed 

Angus 

Hereford 

Charolais 

Simmental 

Charolais 

TABLE 15. LEAST-SQUARES MEANS AND STANDARD ERRORS BY BREED OF DAM 
BY SEX OF CALF INTERACTIONS FOR 18-MONTHS WEIGHTS 

Bull Steers· 
Number of Least-:squares Number of . Least-squares 

of dam observations means observations means 

22 453 + 14.34 21 367 + 12.99 

157 454 + 5 .61 119 349 + 5,43 

x Holstein 6 429 + 21. 73 9 406 + 17.67 

x Hereford 5 444 + 23.96 16 398 + 13.51 

x Hereford 27 463 + 10.59 46 389 + 8.20 

Bull-steer 
difference 

86 

105 

23 \.0 w 

46 

74 



Breed 

Angus 

Hereford 

Charolais 

Simmental 

Charolais 

of 

x 

TABLE 16. LEAST-SQUARES MEANS AND STANDARD ERRORS BY BREED OF DAM BY SEX· 
OF CALF INTERACTIONS FOR 18-MONTHSWEIGHT PER DAY OF.ACE (kg/DAY) 

" Bulls Steers 
Number of Least-squares Number of Least-squares 

dam observations means· observations means 

22 0.85 + .03 21 0.69 + .02 

157 0.85 + .01 119. 0.66 + .01 

Holstein 6 0.81 + .04 9 o. 77 + .03 

x Hereford 5 0~84 + .05 16 0.75 + •. 03 

x Hereford 27 46 0.73 + .01 

Bull-steer 
difference 

0.16 

0.19 

0.04 \.0 
+:--

0.09 

0.14 



Breed 

Angus· 

Hereford 

Charolais 

Sinuner:ital 

Charolais 

·' TABLE 17 • LEAST-SQUARES MEANS AND STANDARD ERRORS BY BREED OF DAM BY SEX 
OF CALF INTERACTIONS FOR 18-MONTHS AVERAGE DAILY GAIN (kg/DAY) 

Bull Steer .. 
Number of Least-squares Number of Least-squares 

of dam observations means observa.tions · means 

22 0.70 + .04 21 0.49 + .04 

157 0.79 + .02 119 0.51 + .01 

x llolstein 6 0.60 + .06 9 0.57 + .05 

x Hereford 5 0.69 + .07 16 0.58 + .04 

x Hereford 27 o.n + .03 46 0.54 + .02 

Bull-steer 
difference 

0.21 

0.28 

0.03 \0 
Vt 

0.11 

0.18 



TABLE 18. LEAST.,..SQUARES MEANS AND STANDARD ERRORS. BY BREED OF DAM BY SEX 
OF CALF INTERACTIONS FOR· 18-MON.THS CONDJTION SCORES a . 

Breed of dam 

Angus 

Hereford 

Charolais x Hols.tein 

Sinunental x Hereford 

Charolais x Hereford 

Number of 
obs~rvations. 

22 

157 

5 

27 

a 6-8 = Standard; 9-11 Good. 

·means 

10.31 + .40 

9.46 + .16, 

. '8~69.+ • 60 

8.40 + .66 , 

8.46 + .29, 

Number of 

, 119 

9 

16 

46 

Steer 
Least,-squares 

nieans 

7.74 + .36 

7.33 + .15 

7. 36 + . 49 

7.61 + .37 

7.26. + .23 

.Bull-steer 
diffe:terice 

2.57, 

2.13 

1. 33 

0.79 

1.22 



Breed 

Angus 

Hereford 

Charolais 

Simmental 

Charolais 

of 

TABLE 19.; LEAST-SQUARES MEANS AND STANDARD ERRORS BY BREED. QF DAM BY SEX 
OF CALF INTERACTIONS FOR LIVE SLAUGHTER WEIGHT (kg) 

· Bull Steer 
Number of Least-squares Number of Least..:squares 

ciam observations means observations means 

22 515 + 14.86 21 403+ 13.26 

1$1 505 + 5.80 119 391 + 5.58 

x Holstein 6 471 + 22.27 9 440 + 18.09 

x Hereford. 5 488 + 24.41 16 415 + 13.83 

x Hereford 27 527 + 10.82 46 421 + 8.33 

Bull-steer 
difference 

112 

114 

31 \0 ..... 
73 

106 



.· .. ::,.,.•, 
.· ,.'· 

·-; .. . ·:'.: 

'· '-: 

:·'' 

.,._, .. 

... \ . TARLE . 20. I..EAS±-SQUAAES ME~S Ab}n STl\ND~\Rff ERRORS BY BREED OF DAM BY SEX 
.. OF CALF l:NTERACTIONS FOR PERCENT KlI?NEY ANl> Kl:I},NEY FAT PER' CARCASS WEIGHT . (%) 

·.· .···" 

· . Breed of· dam 
: .·. 

~~tis 
Het·~.ford 

. . . . ... 
Charolais :x:Holstein 

simme1ltal' xJlereford 

~~.~~;;1ais : ... ~ereford 
. ·' ·~ ' ,.,. . \ " . . '· . 

Number of 
obse,rvations 

.18 

146 

6 

' ," ". . 

~till ...• 
··. Leas·t~squares 

m~ans 

1.11 + ~02 
1~23 + .. 01 

2.01+··.03 
. -·· 
2.05 ·+ '~04 

. . 
1.56 + .02 . 

S·tee·r· · · ·.·· • .. :. - _ . . 
Number. of least~sqtiare·f3 .· .. ··Bull-"steer 

observations 

21 

'• ll9 

.9 

16 
46 .. 

·2.66 + .02 

2.64 + .01 ·. 

2~43 + .03 

2 • .55 + .02 

. 2 •. 63 + .ox 

difference 

-1.55. 

>-1.Ai ·· 

. -0. 42 

.... 0.5() 

. -1.07 



TABLE 21. LEAST-SQUARES MEANS AND STANDARD ERRORS BY BREED OF DAM 
BY SEX OF CALF INTERACTIONS FOR RIBEYE AREA (cm2) 

Breed of dam 

Angus 

Hereford 

Charolais x Holstein 

Sinnnental x Hereford 

Charolais x Hereford 

Number of 
observations 

17 

146 

6 

5 

24 

Bull 
Least-squares 

means 

35. 74 + 1. 32 

34.49 + .48 

33.55 + 1. 85 

31.57 + 2.03 

34.93 + .94 

Steer 
Number of 

observations 

21 

119 

9 

16 

46 

Least-squares 
means 

26.06 + 1.09 

24.33 + .46 

26. 82 + 1.50 

27 .64 + 1.14 

27.15 + .69 

Bull-steer 
difference 

9.68 

10.16 

6.73 

3.93 

7.78 



Breed 

Angus 

Hereford 

Charolais 

Simmental 

Charolais 

TABLE 22. l;EAST-SQUARES MEANS AND STANDARD ERRORS BY BREED OF DAM 
BY',SEX OF CALF INTERACTIONS FOR PERCENT LEAN CUTS (%) 

Bull Steer 
Number of Least-squares Number of Least.;...squares 

of dam obs~r:vations means observations means 

i7 54.37 + .39 21 52.23 + .32 

146 54.32 + .14 119 52.06 + .13 

x Holstein 6 53.78 + • 5Lf 9 52.92 + .44 

x Hereford 5 53.01 + .59 16 52. 87 + .33 

x Hereford 24 53.97 + .27 46 52.60 + .20 

Bull-steer 
difference 

2.14 

2.26 

0.86 f-' 
0 
0 

0.14 

1.37' 



Breed 

Angus 

Hereford 

Charolais 

Simmerttal 

Charolais 

TABLE 23. LEAST-SQUARES ME.ANS AND STANDARD ERRORS BY BlffiEJ) OF DAM 
BY SEX OF CALF INTERACTIONS FOR CARCASS YIELD GRADE 

Bull Steer 
Number of Least-squares Number of Least-squares 

of dam observations means observations means 

17 1.08 + .17 21 2.03 + .14 

146 1.13 + .06 119 2.11 + .06 

x Holstein 6 1.28 + .24 9 1. 73 + .19 

x Hereford 5 1. 70 + .26 16 1. 77 + .15 

x Hereford 24 1. 25 + .12 46 1.86 + .09 

Bull-steer 
difference 

-0.95 

-0.98 

-0.45 !...J 
0 
!...J 

-0.07 

-0.61 
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BULL-STEER COMPARISONS FOR GROWTH 
AND CARCASS TRAITS 

by 

Wayne E. Wyatt 

{ABSTRACT) 

Data for this study-wascollected over.a six-year period (1970 

through 1975) on 217 bulls and 211 steers at. the Bland Correctional 

Center,. B.land, Virginia. Animals c:if this study were primarily cross".'" 

bredi:;: o.f Angus, Cha:tola:is, Hereford, Holstein and Simmental breeds. 

The objective of this ~tudywas to compare bulls<ilnd steers for 

growth and car,i;al3s :traits. Bulls (220, 310, 449 kg) weighed more 
. .· 

than did: steers (204, 27.3, 381 kg) at)weanin,g, . 12 and 18 months of 

age, respectively, {P < .05), and seared higher on condition at 

weanihg and 18 months of age (P< .Q5}. Bulls (501; 281, 0~48 kg) 

were also heavier than steers ·(414, 219, 0.,39 kg} for live slaughter 

weight, carcass weight, and carcass. weight per day of age, respec-

tively, (P< .OS). Bulls and s:teers did not differ in ribeye area 

per 100 kg of carcass w~ight, backfat thickness, and marbling scores. 

Percent kidney and kidney fat per carcass weight was less in bulls 

(L 59%) than steers (2 ~ 58%) (P < • 05). Bull carcasses graded low good 

whereas steer carcasses graded low to middle good. Armour tender-

ometer measurements were 8. 25 kg and 7 .09 kg for bulls and steers, 

respectively, {P < • 05) , with any reading below 8. 2 kg being of 

acceptable tenderness. Carcass yield grades were 1.29 and 1.90 for 



bulls and s·teers, respectiv~l:y-, (P :< • 05}. The superior growth rate· 

of bulls and theminimal sex diffel;'ences in ca;rcass qµalit7 renders 

· ... the pr.esent ~arket bias against bull beef questionab,le • 

. ·_ ·. ·, · .. 
'·. ·:·,. 

.,;:, 
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