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SUMMARY

Two-, three- and four-breed rotational crossbreeding systems were evaluated 
for reproduction and weaning traits over four generations. Angus (A), Brahman 
(B), Charolais (C) and Hereford (H) breeds were included such that each rotation 
system included B. Three- and four-breed rotation systems weaned more and heavier 
calves than two-breed rotation systems. Rotation combinations including C weaned 
heavier calves but generally had lower weaning rates.

INTRODUCTION

The level of efficiency achieved in crossbreeding of beef cattle is 
influenced by the mating system and choice of breeds (Gregory and Cundiff, 1980). 
The Zebu has been used in crossbreeding in tropical and subtropical environments 
because of i ts  greater tolerance to heat and humidity and to external parasites 
(Turner, 1980). In addition, crossing the Zebu with Bos taurus breeds has 
resulted in significant heterosis for reproduction and growth traits (Franke,
1980; Long, 1980).

Rotational crossbreeding has the advantage of producing female replacements 
within the system and maintaining a relatively large degree of breed 
heterozygosity. The purpose of this study was to evaluate the Brahman in two-, 
three- and four-breed rotational crossbreeding systems when combined with Angus, 
Charolais and Hereford breeds over several generations.

MATERIALS AND METHODS

Data were collected at the Ben Hur Research Farm of the Louisiana 
Agricultural Experiment Station, Baton Rouge. Baton Rouge is located at latitude 
3f)°31'N and longitude 90°8'W and is 10.6 m above sea level.  The environment is 
subtropical with average maximum and minimum daily temperatures of ?6 and 13 
deqrees C, average maximum and minimum daily humidity of 88 and 54% and an average 
annual rainfall of 147 cm.

Combinations of Angus (A), Brahman (B), Charolais (C) and Hereford (H) breeds 
formed three two-breed (A-B, C-B, H-B), three three-breed (C-A-B, A-H-B, C-H-B) 
and one four-breed (C-H-A-B) rotational mating system. Each rotation system was 
initiated with B first-cross cows. In the f ir s t  generation backcross calves were 
produced in two-breed rotation systems and three-breed cross calves were produced 
in three- and four-breed rotation systems. Only one breed of sire was used each 
generation in each rotation system to allow more combinations. B sires were used 
last in each rotation scheme. Straightbreds were maintained as controls and were 
contemporary to rotational crossbreds.

Calves were born between January 15 and April 10 and weaned in October. No 
selection pressure was applied to cows for production but cows not calving two 
consecutive years were culled. Moderate selection pressure for yearling weight
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was applied to sires. Four generations of progeny were produced, each generation 
lasting four years.

Production traits of interest for this report include calf  birth date 
measured as days past January 1 (JBD), calving assistance (CA), weaning rate (WR), 
birth weight (BWT), daily gain to weaning (ADG) and 205-d weaning weight (A205). 
Statistical analyses were conducted to adjust for year, cow age and sex of calf.  
Appropriate contrasts were made to compare mating systems and breed combinations 
within mating system.

RESULTS

Least squares means for production traits by mating system and contrasts 
among mating systems are presented in Table 1. Rotational mating systems had 
higher reproductive rates and greater weaning weight than straightbreds.  
Rotational calves also were heavier at birth but did not require more calving 
assistance. Three- and four-breed rotation systems were more f er ti le  and weaned 
heavier calves than two-breed rotation systems. Four-breed rotation calves were 
heavier at weaning than three-breed rotation calves but were born later,  heavier 
at birth and required more calving assistance.

Least squares means for production traits by breed or breed combination 
within mating system and associated contrasts are given in Table 2. Among 
straightbreds, the B was less f e r t i l e  than the average of A, C and H, however B 
calves required 3.4% less assistance at calving and gained sl ightly more per day 
to weaning. C calves were 8.4 kg heavier at birth, required more calving 
assistance, grew faster and were 47.2 kg heavier at weaning than A and H calves.
A calves were born earlier and were heavier at weaning than H calves.

C-B two-breed rotation calves had a higher daily gain and 16.5 kg more 
weaning weight than A-B and H-B calves but had a 5.6% lower weaning rate and 
calves were born 3.3 d later. A-B and H-B combinations were similar except that 
A-B calves were smaller at birth.

The C-A-B and C-H-B rotation combinations had heavier birth and weaning 
weights than the A-H-B combination. All three three-breed combinations had 
similar reproductive rates. C-H-B calves were 1.2 kg heavier at birth than C-A-B 
calves. The four-breed rotation combination was similar to the C-A-B and C-H-B 
combinations for weaning rate and growth.

DISCUSSION

Production efficiency of rotational mating systems depends on the additive 
qenetic merit of the breeds included and the degree of heterosis generated in 
breed combinations (Dickerson, 1973). The data presented in Tables 1 and 2 
support this assumption based on current knowledge of the breeds involved. 
Reproductive and grow rate differences among straightbreds were similar to those 
observed in earlier studies (Sagabiel et a l . , 1973; Turner and McDonald, 1969), 
however Peacock and Koger (1980) found the B to be more ferti le than A and C in 
South Florida.

Two- and three-breed rotation combinations that included C had greater daily 
gains and weaning weights but. also tended to have lower weaning rates. A-B and 
H-B combinations were similar except for birth weight, suggesting similar genetic
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potentials of the two breeds for these production traits.  Weaning rate 
differences suggested slightly higher f e r t i l i t y  for the H-B and A-H-B combinations 
under our conditions.

Crockett et a l . (1978a,b) found H-B and A-B two-breed rotation combinations 
to have a 3. 6%  lower weaninq rate than the A-H rotation combination but to weigh 
22 kg heavier at weaning. Neville et a l . (1984a,b) found no differences among 
two- and three-breed rotation combinations involving A, Polled Hereford and Santa 
Gertrudis breeds for weaning rate, but found the Polled Hereford-Santa Gertrudis 
two-breed rotation combination to wean heavier calves that other rotation 
combinations.

In this study, the slightly greater daily gains of C combinations must be 
weighed against slightly greater reproductive rates for non-C combinations to 
determine the more desirable rotation systems and breed combinations for our 
conditions.
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Table 1 Least Squares Means and Contrasts by Mating System

Mating system JBD,d CA,% WR.X BWT.kq ADG.kq A205,kq
Straightbreds (SB) 52.2 5.2 66.0 32.0 .761 188.0
Two-breed rotations (2BR) 52.0 3.5 76.9 32.9 .875 212.3
Three-breed rotations f3BR) 46.8 2.3 81.3 33.1 .887 215.0
Four-breed rotation (4BR) 51.0 4.8 81.4 34.6 .895 218.3
Average standard error .7 .7 1.6 .2 .004 .8

Contrasts among mating systems
SB vs 2 ,3,4BR 2.3** 1.7* -13.9** -1.5** -.125** -27.2**
2RR vs 3,4BR 3.0** -.0 -4.4** _ # g** -.016** -4.3**
3BR vs 4RR -4.2** -2.5* - . i -1.5** -.008 -3.3*
*P<.05, **P<.01
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Ta^1e 2 Least Squares Means and Contrasts by Breed Combination

Breed combination JBD,d CA,* WR,% BWT.kq ADG.kq A205,kq
Straiqhtbreds

Angus (A) 45.0 4.5 72.6 29.6 .715 176.3
Brahman (B) 66.9 2.6 52.5 28.2 .785 189.1
Charolais (C) 48.9 8.9 70.8 38.9 .879 219.0
Hereford (H) 48.2 4.9 68.2 31.4 .663 167.4
Average standard error 1.1 1.1 2.1 .3 .006 1.3

Contrasts among straiqhtbreds
A,C,H vs B -19.5** 3.4* 18.1** 5.2** -.033** -1.5
A,H vs C -2.2 -4.1** -.4 -8.4** -.189** -47.2**A vs H -3.2* -.4 4.3 -1.8** .052** 8.9**

Two-breed rotations
50.2 3.3 76.3 31.3 .857 207.0C-B 54.2 3.6 73.1 35.2 .917 223.3H-B 51.5 3.7 81.3 32.2 .851 206.6

Average standard error 1.3 1.0 2.0 .3 .005 1.1

Contrasts amonq two-breed rotations
" AB, HB vs CB -3.3** -.0 5.6* -3.5** -.063** -16.5**AB vs HB -1.3 -.4 -5.0 -.9* .006 .4

Three-breed rotations
C-A-B 47.1 2.5 79.4 33.1 .897 217.1A-H-B 46.5 2.3 83.2 31.9 .863 208.8C-H-B 46.9 2.1 81.3 34.3 .901 219.1
Average standard error .9 .9 2.0 .3 .005 1.1

Contrasts amonq three-breed rotations
AH8 vs CAB, CHB -.5 .0 2.8 -1.8** -.036** -9.3**
CAB vs CHB .4 .4 -1.9 -1.2** -.003 -2.0

Four-breed rotation
C-H-A-B 51.1 4.8 81.4 34.7 .895 218.2
Standard error 1.0 .9 2.0 .3 .005 1.1

*P*.Ub, **P<.01 ------------------------------------------------- -------------------
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