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UNITED STATES
SUMMARY

four-generation crossbreeding experiment with Hereford, Angus
R ttle were analyzed. Individual, maternal, and grand-maternal
1 C:erotic effects on the composite trait of calf weight weaned per
‘nebreeding and its component traits were evaluated. The parameter
‘ then used to project performance at equilibrium under rotation
The average of two-breed cross rotations is expected to increase
aned per cow exposed by 18 percent above the average of the three
ds. The three-breed cross rotation is expected to increase calf
pér cow exposed by 23 percent above the average of the three
‘f,s_ For the average of all two-breed cross rotations combined with
ire crossbreeding system, the expected increase in calf weight
ow exposed above the average of all straight breeds is 24 percent.
“basis, the expectation for a three-breed cross rotation combined
inal sire crossbreeding system is 28 percent.

INTRODUCTION

o commercial cow-calf operators is determined largely by the total
aned calves. Capital and feed costs associated with maintenance of

2 unit are highly related to the number of cows. Therefore, the com-

t, weaning weight per cow exposed to breeding, is indicative of both

d economic efficiency of a cow-calf enterprise.

seding offers opportunities to improve upon performance of

d populations. Exploitation of additive genetic variation among

result in a mid-parent more desirable for composite traits than

t (Moav, 1966). Important differences exist among breeds for most

nents of weaning weight per cow exposed (Long, 1980) and between
nces may be highly heritable for some component traits. Favorable

r components of weaning weight per cow exposed to breeding presents
portunity to improve the efficiency of cow-calf enterprises. The

f crossbreeding systems is to optimize the use of heterosis and addi-

ffects simultaneously (Gregory and Cundiff, 1980).

y utilized data from a four generation crossbreeding experiment to

eed specific additive and heterotic effects on weaning weight per cow

breeding and its component traits. Systematic breeding programs

e the additive and heterotic effects are then examined.

MATERIALS AND METHODS

riment was initiated in 1957 with the Angus, Hereford and Shorthorn

« Hruska U.S. Meat Animal Research Center, Agricultural Research
5. Department of Agriculture, Clay Center, NE 68933, U.S.A.
it of Animal Science, University of Nebraska, Clay Center, NE 68933,




ds at the Fort Robinson Beef Cattle Research Station in no
tation in this area is composed primarily of native short
ses. Calves were born from mid-February to early May, B
iined within 24 h after birth and male calves were castrat
calves ran with their dams on the range and were weighed 3 ]
sber at an average age of approximately 200 days. When the e rors
ned, cows were palpated to determine their pregnancy statys, b
In phase I, Angus, Hereford and Shorthorn bulls were mated ¢,
eford and Shorthorn cows to produce straightbred (n=360) and |
:393) progeny (Gregory et al., 1965; Wiltbank et al., 1967), - e! :
‘e produced in years 1960 through 1963 when the cows were 3 ~Tab
3, respectively.
In phase II, the straightbred heifers produced in phase I
11s of a different breed to produce two-breed cross calves (n
ntemporary two-breed cross heifers were mated to produce th
1lves (n=555) (Cundiff et al., 1974a,b). Heifers born in 19
inaged to calve first at 3 years of age. Heifers born in 1962
anaged to calve first as 2 year-olds. The first calves in ph.&
n 1963. Phase II calves were produced through 1968. e ;
In 1969 through 1972 the cows which had produced phase II e ::
o produce phase III calves (unpublished). The mating plan w .
yackcross (n=325) and three-breed cross (n=175) calves from the
:ows establishing the basis for two- and three-breed rotation c

0S sbr‘

systems in all possible breed rotations. Contemporary straight d syst

(n=312) were produced from the straightbred cows. Ry ecum
At weaning the heifer calves born in all years of phase IIT B

to the Roman L. Hruska U.S. Meat Animal Research Center (MARC breds

south-central Nebraska. Cows were transferred to MARC before ot th

and were maintained continuously on improved cool-season and enet i
bastures and provided supplemental feed as conditions warrant :
cattle were managed in a similar manner at both locations.

Phase IV (unpublished) was the continuation for another g
nating systems established in phase III. Thus, the two-breed
vas carried on for two generations beyond the initial two-bre
the first backcross progeny were produced in the three-breed rof
The first calf crop in phase IV was born in 1971 and a total of
vere produced. Two-hundred-four straightbred calves, 194 two
and 155 three-breed cross calves were weaned in phase IV.

The data for component traits of weaning weight per cow e
ysed in this report are least squares means for calf breed gr:
analyses of the individual phases. Weaning weight per cow ex
(W) was calculated from the trait means for each breed group

%

W =Py * (1-Pp)* (1-P3)*[BW+ (289 - BD) x

ihere: P71 is the probability of a detectable pregnancy at pa
Po is the probability of a calf's death prior to parti
P3 is the probability of a calf's death between birth

BW is the weight of the calf at birth;
BD is the julian day of the calf's birth; and
ADG is the average daily gain of the calf between bir
This formulation assumes weaning occurs on julian day 289 eacl
The breed group means were equated to their genetic expec
iual, maternal and grandmaternal additive and heterotic effec
1969) and a block effect for phase of the experiment. Since
--4 maternal and grandmaternal heterotic effects are C



individual and maternal epistatic recombination effects, respec-
t}mates of heterosis are estimates of the effective heterosis in
eding systems. Standard regression theory was used to predict
ﬁf straightbred and rotation mating systems and estimate the
(Kinghorn, 1982) .

RESULTS AND DISCUSSION

with
o €5
rossbr

=
o

rors

k :mates for breed additive and heterotic effects are presented
oy estima . 2 £ P £ 3
Table 2 conta1ns_pred1cted levels of performance for various
d rotation mating systems.
e rformance of a straightbred is the sum of the overall mean per-
E : ective breed individual, maternal and grandmaternal breed addi-
e '312 js projected that Hereford straightbreds would be intermediate
per Cow exposed to breeding between Angus and Shorthorn and
different from either. Angus are projected to significantly
-thorn for weaning weight per cow exposed to breeding. The relatively
“ane of the straightbred Shorthorn appears'dqe to the reduced
ite resultant from the individual breed additive effect on pregnancy
 .ssi"9s the Shorthorn individual breed addjt!ve effect was p§r§1al]y
i er than average, buz non-significant individual breed specific
3 n pregnancy rate.
: ect:hg tSo greed rotation systems significantly exceeded the
Y s;stems in production of weaning weight per cow exposed to
“Accumulated favorable heterotic effects under the rotation system add
ly 27 kg (18 pct) of weaning weight per cow exposed to the average of
tbreds. The increment due to heterosis under the two-breed rotation
et the reduced additive genetic mergt grom the use of a second breed
netic merit than the best straightbred.
f»fzreed rotation system yielded 34 kg (23 pct) more weaning weight
osed than the average of the three straightbreds. Addition of a
| to a two-breed rotation system to form a three-breed rotation
penefits from an additional 19 percent (67 pct for two-breed vs 86
-breed rotations) of the accumulated heterotic effects being suf-
offset any reduction in additive genetic merit from the third breed.
se data the expected 19 percent increase in heterosis should
aning weight per cow exposed by an average of 7 kg. Addition of
thorn or Hereford to the Angus-Hereford and Angus-Shorthorn rotation
spectively, was not rewarded with a significant increase in produc-
dition of the most favorable straightbred, Angus to the two-breed
mposed of Hereford and Shorthorn did significantly increase weaning
ow exposed for breeding.
of additive effects of a terminal sire breed on component traits
weight per cow exposed to breeding is required to implement
systems which make use of a terminal sire breed (table 2). Data
ailable for the component traits pregnancy rate and mortality to
s assumed that effects of the hypothetical terminal sire breed on
omponents of weaning weight per cow exposed were nil. Predicted
;-itive effects for the other components of weaning weight per cow
reeding were a: 6.4 percent increase in calf mortality to weaning,
" calving date, 4.3 kg increase in birth weight, and 29.5 g/d
Preweaning daily gain. Use of a terminal sire breed also enables
»jndly1dual heterosis in the progeny produced.
thetical terminal sire breed was used on simulated two- and three-
0N Cows. Two- and three-breed rotation systems combined with the
e breed produced, respectively, 24 pct and 28 pct more calf weight

weight
cantly




TABLE 1. BREED ADDITIVE AND HETEROSIS EFFECTS ON WEANING WEIGHT PER COW EXPOSED TO BREEDING AND ITS COMPONENT TRAITS
Preweaning Weaning weight
Pregnancy Mortality Calving  Birth Mortality to growth per cow

Effect? Breed®  rate, % to birth, % date, d  weight, g weaning, % rate, g/d _ exposed, kg
Additive
Individual A 3823 -1.6t1.6 -.841.5  -121+36 J42.2 43413 8.15.8
H 4.9+2.3 .441.6 1.811.5  167+3% -112.2 513 9.545.8
S -5.242.3  1.241.6 -1.061.5  -46+3% -.682.2 49413 -17.645.8
Maternal A 42.1 .641.5 -1.6¢1.4 10+ 912.1 3641z 4.945.4
B -2.082.1  1.241.5 1.141.4 7434 2.32.1 -63t12 -20.045.4
S 1.6:2.1  -1.841.5 .6t1.4 43 -3.1#2.1 27412 15.0¢5.4
Grand- A 12415 -.3#.1 -.34.0 =375 1415 -249 -.943.9
maternal H .611.5 -.841.1 1.341.0 25+25 -3.2#1.5 1849 9.943.9
S -85 1.4 -1.081.0 12425 3.041.5 449 -8.943.9
Heterosis
Individual A x H -L1#3.3 3.442.3 3.7#2.1 172454 -4.1#3.2 49418 8.118.4
AxS 3.443.3  2.3#2.3 -912.1 11504524  -4.243.2 14418 13.748.4
HxS 1.943.3 -.8#2.3 -112.1 28148524 -.243.2 61418 18.748.4
Maternal A x H 4.582.5 -2.041.8 -2.9¢1.7 5714407  1.0#2.5 47414 19.846.5
AxS 4.682.5 -2.3t1.8 -1.0£1.7  -135+407 .8#2.5 25414 15.546.5
HxS 3.8022.5  1.841.8 -5.0¢1.7 538407  3.5#.5 46414 9.246.5
Grand- AxH  -3.0441  .742.8  -5.82.7 -6844657  -5.344.0 9423 3.6¢10.5
matemal A xS 1 .8 : 644.0 35423 10.5
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3A=Angus, H=Hereford, S=Shorthorn.

Program (Smith et al., 1976; Gregory et al.,

]
n
~

bpirect effects for the terminal sire breed were the average of the direct effects for Brown Swiss,
Gelbvieh, Maine Anjou, Simmental, Limousin, Charolais and Chianina breeds from the Germ Plasm Evaluation
Data were not available to estimate the direct effects of
the terminal sire breed for pregnancy rate a\d rmrtahty to birth. The deviations attributed to the terminal
sire breed for pregnancy rate and mortality to birth were assumed to be zero.




weaned per cow exposed than the average of the three straighth
the two- and three-breed rotation systems, the two- and thre

rotation systems in conjunction with the terminal sire breed pr
eight kg more calf at weaning per cow exposed for breeding.
indicative of maximum productivity of a terminal sire system wjj
resources as no cows are used to simulate production of replace
replacement females are saved from the two- or three-breed roty
combined system the advantage indicated for adding the termina]
to the system would be reduced by about one-half (Gregory and’%
The cost of achieving this additional output through use of
system as assumed in this analysis may exceed the value of t
for many production situations. Results reported here are limi
traits and do not take into consideration any improvement in pg
rate, feed efficiency or carcass composition as usually expecte
terminal sire breed. :

REFERENCES

CUNDIFF, L.V., GREGORY, K.E. and KOCH, R.M. 1976a. Effects &j
reproduction in Hereford, Angus and Shorthorn cattle. J. An
711-727.

CUNDIFF, L.V., GREGORY, K.E. and KOCH, R.M. 1976b. Effects o
maternal performance and milk production in Hereford, Angus an
cattle. J. Anim. Sci. 38, 728-745.

DICKERSON, G.E. 1969. Experimental approaches in utilizing b
Anim. Brdg. Abstr. 37, 191-202.

GREGORY, K.E., SWIGER, L.A., KOCH, R.M., SUMPTION, L.J., ROWDE
INGALLS, J.E. 1965. Heterosis in preweaning traits of beef
Sci. 24, 21-28.
GREGORY, K.E., CUNDIFF, L.V., SMITH, G.M., LASTER, D.B. and
1978. Characterization of biological types of cattle - cycl
weaning traits. J. Anim. Sci. 47, 1022-1030.

GREGORY, K.E. and CUNDIFF, L.V. 1980. Crossbreeding in bee
of systems. J. Anim. Sci. 51, 1224-1242.

KINGHORN, B. 1982. Genetic effects in crossbreeding. I. Mod
Tierzuchtg. Zuchtgsbiol. 99, 59-68.

LONG, C.R. 1980. Crossbreeding for beef production: Exper
J. Anim. Sci. 51, 1197-1223.

MOAV, R. 1966. Specialized sire and dam lines. Anim. Prod.
SMITH, G.M., LASTER, D.B. and GREGORY, K.E. 1976. Characteriz
cal types of cattle. 1. Dystocia and preweaning growth. J. Ani
27-36. i

WILTBANK, J.N., GREGORY, K.E., ROTHLISBERGER, J.A., INGALLS, J?f
C.W. 1967. Fertility of beef cows bred to produce straightbre
calves. J. Anim. Sci. 26, 1005-1010. :




	Evaluation of Crossbreeding Systems for Preweaning Traits in Beef Cattle
	

	tmp.1316798588.pdf.F6JGL

