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SUMMARY

Considerable attention has been given to linear measurements in cattle, because 
they are objective and highly heritable. Linear measurements together with per= 
formance testing will in future play an important role in selection of the most 
suitable bulls for breeding. The information gained from the frame size accord= 
ing to linear measurements must be related to the size of the cows to which the 
bull will be bred. This is essential in order that the progeny will be able to 
meet the requirements of commercial breeders. Obviously no single frame size 
will be best for all the breeding systems and environments, but because the 
larger frame size cattle will grow faster and reach physiological maturity 
later, they will be more readily acceptable to the present South African market. 
Whilst body length exersices greater influence on growth performance in Simmen= 
taler- and Santa Gertrudis bulls, the shoulder height had a greater influence on 
growth rate in Hereford bulls. In the British Beef Breeds eg. Hereford, the 
frame size will be a more reliable parameter of growth potential than in the 
large frame dual purpose breeds eg. Simmentaler.

INTRODUCTION

Type according to body measurements is rapidly becoming one of the most important 
traits to evaluate in beef cattle. Beef producers ask for more information re= 
garding the usefullness of linear measurements in the description and prediction 
of various production traits. Visual appraisal of frame size is highly heritable 
and the repeatability of scoring cattle for frame runs higher than any other 
trait we physically appraise. A summarization of 15 studies cited by de Baca and 
Mclnerney (1979) indicates an average estimate of 0,50 for the heritability of 
height and repeatability estimates in the 0,80 to 0,90 range. The importance of 
frame size is its high association in identifying the physiological maturity 
pattern of cattle on the growth curve. The frame size of the bull selected 
should then relate to frame size of the cow herd in order that the progeny serve 
the requirements of the commercial industry.

PROCEDURE

An investigation into the influence of shoulder height and body length on perfor= 
mance of purebred Simmentaler, Hereford and Santa Gertrudis bulls have been 
carried out in various studies. Data from 140 day growth tests after an adapta= 
tion period of 35 days at Central Growth Centres (Phase C tests as known in SA) 
were obtained from the different Breed Societies. Data analysed included 
shoulder height and body length and certain growth parameters. The bulls were 
an average of thirteen months of age at the end of the tests.

RESULTS AND DISCUSSION

The correlations between height and length and growth parameters for different 
breeds are presented in Table 1.
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Highly significant correlations (P<0,01) were established between shoulder height 
and body length as body measurements, and average daily gain (ADG), average daily 
gain per day of age (ADA) and final mass respectively as growth traits for all 
the bulls, except body length in the Hereford bulls where the relationships were 
only significant. It is clear that in both the Simmentaler- and Santa Gertrudis 
bulls body length exercises a greater influence on performance traits than shoul= 
der height, but in the Hereford bulls it is the opposite. It would appear that 
because less emphasis has been laid on length as a selection criterium in Here= 
fords and more emphasis laid on height to evaluate frame score, that this factor 
has had greater effect on performance. According to this highly significant re= 
lationships it can be concluded that larger frame size cattle grow faster and 
reach physiological maturity later than smaller cattle. This conclusion are 
supported by data from Woodward reported by de Baca and Mclnerney (1979) who 
revealed correlations (0,40$r<0,71) between certain body measurements and growth 
performance. Brungardt (1971) reported correlations of 0,70$r^0,85 between 
shoulder height and ADG. Gosey (1983) indicates that about 50 percent of the 
variation in growth was accounted for by linear measurements, while Swanepoel 
(1984) found that 36% of the variation in growth of Simmentaler bulls was 
accounted for by body length.

Practically very few references to the relationship of linear measurements and 
feed conversion ratio (FCR) in cattle exist in the literature. According to the 
results in Table 1 highly significant negative correlations (favourable direction) 
exist between height and length and FCR in all the bulls, except the one between 
FCR and length in Hereford bulls which was non-significant. Based on the high 
genetic correlation between growth and feed conversion, it is unlikely that 
height and length would influence feed conversion independent of the influence on 
growth.

The production potential of bulls regarding type according to height are present= 
ed in Tables 2 to 4.

It is evident that in the Simmentaler, although type 5 had a higher average in 
performance, it did not differ significantly from type 4. It is well-known that 
the extremely large, lanky bulls are flatsided with a resultant poorer muscular= 
ity. It can be concluded that an optimum height at 13 months of age of 131 cm 
had been reached by the Simmentaler in SA. This supports the conclusion of 
Bosnian (1982).

The fact that the performance of all the types in the Santa Gertrudis- and Here= 
ford bulls differed significantly (P<0,01), this indicates that the optimum in 
these breeds has not been reached. It may be possible to reach this optimum if 
larger frame bulls are bred. Increased frame score is a more reliable parameter 
for growth performance in the British Beef Breeds like the Hereford than in the 
large frame dual purpose breeds like the Simmentaler.

Greater clarity on purposeful breeding can be established through further invest= 
igation for functional appearance of animals, utilizing objective values corre= 
lated with performance.

CONCLUSION

Linear measurements may be used to describe the total animal more accurately. 
Larger frame size cattle grow faster and reach physiological maturity later than 
the smaller cattle. Later maturing animals are more favourable in the present 
South African market particularly when the adapted grading system is considered.
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Linear measurements provide a supplementary basis for selection. Skeletal size 
is heritable so that selection for or against frame size will be successful.
There are also positive correlations between frame size and performance traits 
and between frame size and maturity size. One is justifiably concerned that if 
breeders select for larger frame size that larger mature size will be attained 
because of the strong genetic correlation.

The physical laws of nature will dictate the limits within which the various 
body dimensions or physiological functions of our beef cattle may vary. When 
performance data and body measurements are used as a selection guide this fact 
must be considered otherwise animals may be selected that exceed the size limits 
set by the environment.

Under most conditions "larger frame size cattle" are best from the standpoint of 
widest adaptability, general vigor, reproductive efficiency, milk production and 
longevity. Yet it is reasonable to assume that environmental and market condi= 
tions exist where the "extremes in frame type" may be more profitable.

A large and late maturing high performing animal is of no use if the fertility 
traits such as scrotum size are subnormal. In the selection process always 
endeavor to keep the different production traits in the correct biological 
equilibrium.

By selecting for well off the ground, longer-bodied and later maturing bulls, 
growth ability and feed conversion ratio will definitely improve. Objective 
body measurements together with performance testing will, in future, play an 
increasing role in the selection of the ideal breeding bull.
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TABLE 1: Correlations between body measurements and performance in bulls of
different breeds.

Simmentaler bulls Santa Gertrudis Hereford

Growth Parameter: (Swanepoel & Heyns) 
1985

(Swanepoel & 
1985

Van Zyl) (Swanepoel & Venter 
1985

Height Length Height Length Height Length

A D G 0,3924a 0,4757a 0,3818a 0,4529a 0,3346a 0,1470b

A D A 0,4149a 0,4374a 0,3560a 0,3969a 0,3689a 0,1449b

F C R -0,237la -0,3217a -0,2184a -0,2658a -0,1813a 0,0050

Final Mass 0,5187a 0,5289a 0,5522a 0,6490a 0,4978a 0,1571b

ADG = Average daily gain
ADA = Average daily gain per day of age
FCR = Feed conversion ratio
a = P<0,01
b = P^O,05

TABLE 2: Production potential according to type for Simmentaler bulls.
(Swanepoel, 1984)(n =664)

Type 1 2 3 4 5

Height S 117 118-121 122-126 127-131 (2132
% Bulls 3,5 13,4 46,4 32,5 4,2
ADG (g) 1368 < 1521 < 1603 < 1710 =  1742
FCR (kg) 7,7 > 7,2 > 7,0 6,8 = 6,7
ADA (g) 1164 < 1236 < 1284 < 1366 = 1402
Final mass (kg) 497 < 523 < 547 < 575 * 586

TABLE 3: Production potential according to type for Santa Gertrudis bulls
(Swanepoel and Van Zyl, 1985) (n = 97)

Type i 2 3

Height 6 120 121-124 ^  125
% Bulls 21 54 25
ADG (g) 1520 <1 1541 <- 1680
FCR (kg) 7,1 > 7,0 > 6,7
ADA (g) 1152 1174 < 1254
Final mass (kg) 479 < 500 < 537
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TABLE 4: Production potential according to type for Hereford bulls
(Swanepoel and Venter, 1985)(n = 600)

Type 1 2 3 4 5

Height (cm) £ 105 106-110 111-115 116-120 >  121
% Bulls 2 13 39 32 14
ADG (g) 1164 < 1176 < 1421 < 1534 <L 1710
FCR (kg) 8,2 > 7,7 > 7,0 > 6,7 > 6,3
ADA ( g) 914 < 935 < 1052 < 1200 < 1293
Final mass (kg) 398 < 416 < 456 < 495 < 528

ADG = Average daily gain
ADA = Average daily gain per day of age
FCR = Feed conversion ratio
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