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Tur investigation reported 1u this paper deals with the comparative
growth under range conditions of first generation offspring ohtained

by crossing cows of nondescript breeding with purebred bu five
different beef breeds. The experiment was conducted ot th sima
Ranching Station located in a semi-arid regio» of the nion uth

Africa.  Iixtensive areas in this region, whic  lies hetween 229 and
26° south latitude, are devoted almost exclusively to cattle ising.

* A thesis submitted to the Graduate Facultv of T-wa State College in
partial fulfilment of the requirements for the deg of  octor of Philosophy.
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Fig. 1.—Percentage growth rates, Live weights of 1929 steers ar heifers.









. J. 8t UTTE.

Figure 3 shows the relative growth of the steers of the different
breeds of the 1929 group, and Figure the relative rate of increase
in weight on a percentage basis. With the exceptii of the erdeen-
Angus, which show a higher relative rate of increase at the age of

Fig. 4,—Percentage growth rates of the 1929 group. ve weight.
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age of 12 months, the next peak is befween 20 and 22 months, the
third at 32 month»~ and the fourth at - months. hese ames coin-
cided with the fo wing months of the year respectively: vy 1930,
January-March 131, January 1932, January 19%3. The ages at
which relative growth was the least (actual losses eing recorde  in
most instances) are as follows: 18 months, 26 mor*Hs 34 months,
and 42 months. These ages coincided with the f owir~ months
respectively : November 1930, July 1931, March 1932, W ber
1933.

The fluctuations in relative grow  rate between periods of
greatest and smnllest gains respectively is very considerable and
clearly demonstr: s the influence of season on the weights of cattle
at any age from weaning up to maturity. The fluctuations in the
growth of the 1930 and the 1931 groups exactly coincide in a vertical

plane with those described above. Thus - the 1930 group the peaks
occur in January-March 1931 (age & ) months) January 1932
(age 20 months), January 1933 (age 32 months) ikewise in the

1931 group the peaks occur in January 1932 (age ¥ months),
January 1933 (age 20 months},

1t is therefoie apparent that growth in live weight 1s strictly
seasonal under the conditions obtaining in the locality where these
cattle were raised. Most rapid growth occurs during the late summer
and early autumn months while growth is retarded to a great extent
during late winter and early spring. Rainfall rather than season
per se is the cause of these fluctuations. The rainfall is limited and
strictly seasonal The heaviest precipitation usually occurs from
November to I ruary. The monthly rainfall for the five-year
period during which this experiment was In progress 18 given 1in

Table VII.
Tapre VI
Monthly Ranfall in Inches.

l 1928. ‘ 1929. \ 1930. ‘ 1931. \ 1932 \ 1933
\ ‘
January.......... | 1-64 3-07 372 | 0-16 2-56 ‘ 10-88
February......... 2-08 5-88 0-30 0-60 421 —
March............ 0-43 0-89 1-60 1-43 5-77 L 0-90
April..oovovnint. — — 1-80 1-35 1-47 —
May........ooont — 0-10 0-40 — 0-06 —
June............. — 0-05 — — — —
July...ooveeei. — — — 1-10 — r —
August........... 0-16 0-02 — — — —
September........ — — 0-08 — — —
October........... 0-11 0-65 — 166 } 0-71 ‘ —
November........ 1-77 4-68 2-69 2-94 1-30 —
December......... 2-43 1-94 422 ‘ 1-45 ‘ 311 ‘ —
TOTAL...... ‘ 862 17 -68 14 -81 [ 10-69 ‘ 19-19 J 11-78*
|

* 6 months total.

The rainfall for the 4-month period November to February i»
clusive was 12-1H; 9-64; 7-67; 11-16; 15-24 in =s, as compar
with 0-80; 1-71; 5-88; 5-54; 8-31 inches for the remaining 8-moa

555





















FACTORS AFFECTING GROWTH OF RANGE CATTLE IN SEMI-ARID REGIONS.

The ages at which the rate of growth in be 7 measurements was
highest correspond exactly with those observed for the greatest in-
crease in weight as shown in  igure 4. Similarly, the points of
smallest or negative growth rate coincide with those at which losses
in weight occur. These fluctuations must therefore be atiributed
lavgely to seasonal influences. As pointed out by Lush (19”8) certain
body measurenents are greatly affected by the degree of  shing or
fatness in the animals.

1t can he reasonably assumed that the seasonal fluctuations in
thie rate of ¢ Hwth in respect to both weight and body me-~urements
are due primarily to the alternating periods of abuw nce and
scarcily in the feed supply. The production of forage in this region
is largely dependent upon frequent precipitation in view of the tem-
porary natur of the grasses which consist predominantly of annual
species.  Ur v conditions of a uniformly optimum feed «npply such
fluctuations 1 growth do not occur as pointed out by = Hulton and
co-workers (1921), Hogarly and IFox (1923) and Tush and co-workers
(1930).  Kv  if no permanent stunting in uliimale size of the
animals occurs, interference with the normal development ~f the
animals results and such interference undoubtedly influences e age
of maturity. Tt is geverally held that the native cattle in the semi-
arid region of South Africa are late maturing. Our own observations
confirm this view and it is suggested that this phenomenon 1s in-
directly the result of inadequate nutrition and that the presence of
natural selection in favour of a type of animal that can subsist on a
low plane of nutrition is stronger thau mun’s artificial selection for
beef conformation.

Breed Iifferences.

The measurements of the steers are presenied graphically in
Appendix Figures 12 to 24. The three groups of curves in each
diagram have been so arranged that a perpendicular line intersecting
the horizontal axes of all three at any point represenis the same date
(month and wvear) so us to give a compurative picture of seasonal
influences on the various hody measurements of different breeds at
different ages. It will he observed that the course of the absolute
measurements is very similar for all breeds indicating that the breeds
are affected by econditions of environment such as feed supply. more
or less to the same extent. In the younger age groups the relative
differences in certain hody measurements hetween the hreeds appears
at a comparatively late stage in the development of the animals.
The differences between breeds in the different age gror s of steers
are analvzed in the following section.

Referring to Table VIIT it is seen that no heterogeneity is
demonstrated in either the 1931 or the 1930 group. TIn fact the
ariance witl 1 breeds iz orveater than that between breeds in either
group. This mayv be due to age differences in the animals within the
aroups altho=~h it should he pointed out that the calving season
was controlle  within certain limits and the extreme range in ~ges
between individual animals is generally less than two months. -
ever the values of =155 and 1"=1:22 are insignificani. Ou *+he
other hand, in the 1929 group the difference hetween hreeds is 17 1y
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