








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

Tasre XTI (cont.).

MEAN DIFFERENCES.

I
Hereford. | Ab.-Angus. | Shorthorn. | Afrikander.
1931......... Sussex......... 0-124+0-29 | 0-4240-27 | 0-563+-0-30 771+0-27
Hereford....... — 0-3010-28 | 0-414-0-32 | v-6510-28
Ab.-Angus..... — — 0-11+0-32 | 0-354+-0-28
Shorthorn...... — — — 0-24--0-32
' Hereford. | Ab.-Angus. | Shorthorn. | Afrikander.
1930......... Sussex......... 0-4440-40 | 0-7440-35 | 1-1144 14+0-
: Hereford ....... — 0-3040-38 | 06740621 | U700
Ab.-Angus..... — — 0-374+0-37 1 0-404-0-33
Shorthorn. ..... — — — 0-03L0-36
Afrikander. | Shorthorn. | Ab.-Angus. Sussex.
1029......... Hereford....... 0-554+0-38 | 0-804+0-45 | 0-84+0-36 300"
Afrikander..... s — 0-2540-45 | 0-29+0-37 | uv-75+0 v
Shorthorn....... — — 0-041-0-43 , 0-50+0-47
Ab.-Angus..... — — — 0-46--0-39
Tasre XII.
Analysis of Variance of Width of Chest.
Final Measurements of Steers.
Source Degrees Sums Standard
Group. of of i‘rec» of Slvfl:args ia- F.
Variation. dom. Squares. ! : T101.
1931......... ’fotal .......... 63 38-7956 — — —
Between breeds 4 6-3735 1-59 — 2-90
Within breeds. . 59 32-4221 055 0-73 —
1930......... Total.......... 53 33-4253 — — —
Between breeds 4 34735 0-87 — 1-42
Within breeds. . 49 29-9518 0-61 0-78 —
1929......... Total.......... 49 37-3113 — — —
Between breeds 4 7-2418 1-81 — 2-71
Withi» bmoeds. . 45 300695 0-67 n.e9 —
MEAN DIFFERENCES.
Hereford. | Afrikander. | Ab.-Angus. | Shorthorn.
1931......... Sussex......... 0-164+0-31 | 0:644-0-26 | 0-664-0-26 | 0-784+0-30
Hereford....... — 0-38+0-28 | 0-404-0-28 | 0-6240-31
Afrikander..... — — 0:0240-28 | 0-241-0-31
Ab.-Angus..... — — — 0:2240-26
1930......... Not significant.
Afrikander. | Ab.-Angus. | Shorthorn. Sussex.
1929, Hereford....... 0-644-0:35 | 0-8340-33 | 1-08+£0-41
Afrikander..... — 0:-194+0-33 | 0:44+0-41 ULV O
Ab.-Angus..... — - 0-25+-0:39 | 0-33+0-35
Shorthorn. ..... — — — 0:084-0-43
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FACTORS AFFECTING GROWTH OF RANGE CATTLE IN SEMI-ARID REGIONS.
Tasre XX.
Analysis of Variance of Paunch Girth.

Final Measurements of Steers.

Source Degrees Sums Mean Standard
Group. of of Free- of Squares Devia- F.
Variation. dom. ‘ Squares. q : tion.
|

1931......... Total.......... 63 5927109 — — —
Between breeds 4 882303 22-06 — —
Within breeds. . 59 504 -4606 8-55 2-92 2-58

1930......... Total.......... 53 5622593 — — —
Between breeds 4 16-7879 419 — —
Within breeds.. 49 5454714 11-13 3-33 2-65

1929......... Total.......... 49 331-1300 — — —
Between breeds 4 91-1301 22978 — -
Within breeds .. 45 240 -9990 5-33 2-31 4

MEAN DIFFERENCES,

1931......... | Not significant.
1930......... Not significant.
Sussex. Afrikander. | Shorthorn. | Ab.-Angus.
1929......... Hereford....... [ 2:014£1-04 | 2:2840-98 | 2-664+1-17 £0-
Sussex......... i — 0-27--1-04 | 0-554-1-22 l'olj:l'UU
Afrikander..... — — 0-284-1-17 | 1-6010-94
’ Shorthorn...... — — — 1:3241-12

In chest measurements the Herefords and Sussex are at the one
extreme and the Aberdeen-Angus, Shorthorns and Afrikanders at
the other. However, with increasing age the Sussex lag behind and
are overtaken by the other breeds, the Herefords maintaining the

lead.

In development of hindquarter, the Herefords, Sussex and Short-
horns fall into one class and the Aberdeen-Angus and  rikanders
imto the second. In flank measurements the Afrikanders again show
high values and are grouped with the Herefords while the other
breeds constitute the second group with appreciably lower values.

The tendency to develop a hump coupled with a relatively droop-
ing rump with a consequent prominence in the sacral region, accounts
for the high over-all relative height in the Afrikander. Apart from
this exception, however, the sum total of all other measurements
shows that the Afrikander and Aberdeen-Angus half-breds are sig-
nificantly smaller in body build than the Herefords and Sussex. The
Shorthorn, which is considered the largest and heaviest among the
beef breeds falls between thiese two groups.
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FACTORS AFFECTING GROWTH OF RANGE CATTLE IN SEMI-ARID REGIONS.

No explanation is offered for the peculiar behaviour of the
Shorthorn half-breds. It is possible, of course, that the pure-bred
bulls used were exceptionally poor specimens of the breed altho 1
precautions were taken to ensure that they ould be representative.
Alternatively, the Shorthorn may not be so well adapted as the other
breeds to the severe climatic conditions, including poor feed supply,
obtaining under these conditions. It is believed, however, that an
explanation must be sought in a combination of these factors. Tha
bulls when purchased as young animals, showed comparatively goc
type but they became more rangy at maturity. The question as to
whether they produced rangy offspring because ey were of a more
rangy constitution genetically than the average of the breed or
whether both the bulls and their offspring developed ranginess con-
sequent upon conditions of severe climate or inadequate nutritiom,
remains unanswered. Attention 1is drawn to the fact that e
dimension-weight index of the Shorthorns in the yvoungest (1931) age
group 1s approximately the same as those of all other breeds, with
the exception of the Hereford, but shows relatively little change
with increasing age. For purposes of comparison the dimension-
welght index of the dams of the 1929 group is given bhelow :—

Dimension- eight

Index.

Dams of Sussex half-breds ... ... ... ... ... 5-011

., ., Hereford half-breds 5-230

,, s, Aberdeen-Angus half-breds ... 5-202
v+, Shorthorn half-breds ... ... ... ... 4-9

., ,, Afrikander half-breds ... ... ... ... 5282

It will be seen that the figure for the dams of the Shorthorns
is the lowest, indicating the least ranginess, although the differences
between all groups are relatively unimportant.

There is no satisfactory method of measuring the relative *“ pre-
potency *’ of the sires of different breeds used. The lunited number
of sires (two of each breed) and the fact that no breeding records
of individual bulls of the same breed were kept preclude the use of
sire-offspring correlations. Only well defined breed characteristics
such as the colour pattern of the = reford, e polled ¢ dition of
the Angus and the distinguishing teatures ot the Afrikander, viz.,
sleekness of coat, loose skin and = tendency to develop a hump are
clearly shown in the offspring. hese traits may be easily ~hserved
in the illustrations of half-bred calves of different breeding own in
Appendix figures 33 to 37. More or less typical half-bred cows of
the different breeds are illustrated in Figures 38 to 43.

In the discussion on the comparative  2ights of dams and
daughters it was observed that the difference in average weights
between dams and daughters was exceedingly small and the question
was raised whether any improvement has been brought about by the
use of pure-bred bulls on the nondescript cows. The situation 1s
identical in regard to all body measurements. The daughters were
only 48 months old at the time the final weights were taken and
consequently had not reached maximum development in hody size
but it is doubtful if they w Id exceed their dams in weight to any
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marked extent even at maturity. ITonsen (1925) states that the
Black and White Lowland cattle of astern russia do not show
any appreciable growth in weight after 4 years of age but Hammond
(1920) states: * The continental breeds on the whole show slightly
greater early maturity ratios than those of the British breeds—fer
bulls: Simmnientaler 86-2 per cent., lack and White Lowland 88
per cent. and Allgau 80-9 per cent.””

In the crossing of two distinct races or breeds of animals the
offspring usually exhibit increased size and vigour over the parental
types due to the phenomenon of heterosis, especially where there
has been some inbreeding in the parental strains. Visual appraisal
of the animals failed to indicate marked heterosis in these half-breds,
particularly in the case of the females. This may be due to the fact
that their dams were not representative of a distinct type since blood
of the Kuropean and British breeds have been introduced into the
native stock at various times. Better results might be expected if
cows of the distinct native types had been used as some of these types
have been bred along the same lines for many generations and in-
breeding in various degrees commonly occurred—usually uninten-
tionally.

The inheritance in animals is controlled by genes which may be
either specific or general in their effects. It would appear from data
on the Afrikander that height over hips may be controlled to some
extent at least, by specific genes. The same applies to height over
withers. The possibility of the existence of ‘‘ group ”’ factors for
hip height, wither height and hump in the Afrikander, must also
be considered. From his analysis of growth data on the rabbit,
Wright (1932) concludes that the influence of general size factors
pIeponderatps but he found indications of such group factors affect-
ing head growth apart from general size, others for fore-limbs and
hmd hmps collectively, and a third group for the hind-limbs
sepalately Gregory (1933) from his studies on the inheritance of
size in dairy cattle found indications of at least three d erent
genetic compositions involved in height.

The following dam-offspring correlation coefficients were obtained
for live weight and certain body measurements specified:—
Dam-Off spring
Correlations.

Height at withers ... ... ... ... ... .. ... ... .. 38
Width at thurls ... ... ... oo 32
Width at hooks ... ... ... ... ... 31
Live weight ... ... ... ..o .00 27
Body length ... ... ... ... ... ... ... . ... 24
Heart girth ... ... ... ..o .00 -18
Width of chest ... ... ... ..o -13
Depth of chest ... ... ... ..o .0 <10

The above correlations are a weighted average of the correlations
within the various breeds computed by the method of analysis of co-
variance after Fisher (1933), by means of which the necessary correc-
tions have been made for group (breed) he o eity.
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Fig. 11.—Average growth curves of steers and heifers. [Live it.
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