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Chapter 5

Estimation of scrotal circumference from heart girth
and wither height in beef cattle under communal

management conditions

5.1 Introduction

Selection of bulls for increased scrotal circumference is considered to be the
most rapid method to genetically improve the inherent fertility in a herd of cattle
(Keeton, Green, Golden & Anderson, 1996). Thus selecting bulls that are
genetically superior in body measurements can double genetic change (Kriese,
Bertrand & Benyshek, 1991). For example, Vargas, Elzo, Chase, Chenoweth &
Olson (1998) argue that wither height (WH) is probably the most convenient
way of describing skeletal size in beef cattle. Scrotal circumference is an
important component in examining beef bulls for breeding soundness. Various
researches have indicated that SC is genetically and phenotypically correlated
with important growth traits and other body measurements used in most
selection programmes (Kriese ef al., 1991, Makarechian, Farrid & Berg, 1985
and Keeton et al., 1996). Lunstra, Gregory & cundiff (1988) suggested that SC
in yearling is essentially a measure of age at puberty in bulls. The primary
reason for adjusting SC is to increase the accuracy of selection for age at
puberty in bulls. .

The objective of this study was therefore to derive prediction equations for SC
using heart girth (HG) and wither height (WH).
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5.2 Materials and methods

5.2.1 Study site

Records on body measurements were collected from the Muledzhi communal
dipping tank situated 50km north of Thohoyandou in the Northern Province at
approximately 22,41% latitude and 30,16 longitude. This dipping tank served
four villages, namely Tshithuthuni, Muledzhi, Vuvha and Mapate. The average
rainfall is approximately 1200 to 1400mm per annum with a large percentage of
this rain falling during the months of January to March. The climate is generally
referred to as semi-tropical (seasonal rainfall with hot, wet summers and cool,
dry winters). The vegetation type is characterised as savanna mixed with
bushveld.

5.2.2 Animals and Management

The body measurements were taken from predominantly Nguni-type breeds and
a few other breed types such as Simmental, Brahman, Bonsmara, Jersey,
Friesian and Afrikaner, as well as crosses. All these animals were eartagged at
the beginning of the study for identification purposes during the subsequent

measurements.

5.2.3 Data

Data were collected over a period of five months, namely September, October
and December (1999) and May and July (2000). A total of 1374 animals were
measured, consisting of 1374 HG, 982 WH and 209 for SC. Scrotal
circumference was measured at its largest diameter using a flexible measuring
tape. Wither height (WH) was measured using a wooden tape attached to a
horizontal sliding bar of the restraining chute above the animal and calculated as
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the difference between the height of the bar above the floor of the chute and the
vertical distance between the bar and WH. Heart girth (HG) was measured using
a flexible measuring tape. This method is similar to that used by Morsy et al.
(1997). Measurements were taken from cattle of all ages (<1 to >5 years of age).

5.2.4 Statistical analysis

Regression of SC on each of the independent variables was performed using the
regression analysis procedure of the Statistical Analysis System (SAS, 1989).
Linear, quadratic and cubic effects on the independent variables were
considered. Scrotal circumference was also regressed to the combination of HG
and WH. The general model used was -

Yi= botbixitb2x’; +bxi+e

Where:
Y = SC observation 1
bo = intercept

bi,b2;ba = Corresponding linear, quadratic and cubic regression

coefficients
X1 = Body measurementsi (HG, WH)
e:1 = Residual error term

5.3 Results and discussion

5.3.1 Adjustment factors for scrotal circumference

Age. There are no (linear, quadratic and cubic) relationships of age, HG and WH
to SC at yearlings (Table 5.1). The HG and WH have a significant (linear)
influence on SC (P<0.0001) in two-years-old bulls, however the model accounted
for only a small proportion of the total variation of SC, R*=0.21 HG and R*=0.32
for WH. In contrast, when HG and WH in combination were fitted as both'
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quadratic and cubic effects, the results show slight improvement R?=0.38 HG and
R?=0.42 WH to SC. Scrotal circumference (cubic) can be predicted successfully
from the combination of both HG and WH at two-years-old. Thus the best
predictor models seem to be the third-degree polynomials in combination than
the linear and quadratic measure of other traits (SCs4, SC7 & SCs) (Table 5.2).
This indicates that selection in beef cattle for increased HG and WH at a young
age should result in animals that are taller and older. They therefore suggested
that these HG and WH should be considered in selection programs for
reproductive traits. In agreement, Vargas et al. (1998) obtained an estimates of
R?=0.32 of WH and SC which indicates that heifers that reach puberty earlier
were associated with bulls of large SC at young age. These results are also
supported by numerous reseachers (Lunstra ef al.,, 1988 and Gregory, Lunstra &
Cundiff, 1991). The influence of age on the prediction of SC using HG and WH
(linear, quadratic and cubic) has a poor contribution to SC in three-years-old
bulls, as they showed a negative variation accounted in the models (Table 5.3).
However, very little contribution was observed after the combination of HG and
WH in the model (R*=0.18 from the R? of —=0.04).

Scrotal circumference increases at a diminishing rate with an increase in HG at
four-years of age (Table 5.4). Conversely, SC influenced by HG at similar trend
from linear (R*=0.39), quadratic (R=0.40) and cubic (R*=0.43) at four-years of
age. However a improvement of 0.04 R?was realised after the inclusion of WH in
the same model SCs. These results were consistent with those reported by
Bourdon and Brinks (1986) who obtained a similar contribution (R*=0.42) (SCs,
SC7 & SCsg) (Table 5.2). There is no linear influence to SC by WH in bulls at four-
years of age when fitted as alinear effect (R?=0.14), but it shows a considerable
influence with the inclusion of both quadratic and cubic effects in the model,
R*=0.54 and R*=0.58 respectively. In supporting the previous statement, using
(quadratic and cubic) HG and WH in combination also caused a positive variation
to SC (R2=0.58) as opposed to linear combination (R2=0.38). Though no
statistically (P>0.05) linear, quadratic and cubic effects of HG and WH as well as
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their combination to SC in the bull of five-years-old or greater than five-years, but
the R? values indicated a high proportion contributed by these body
measurements to SC (Table 5.5).

Month. There is a linear statistical influence (P<0.0001) of HG and WH to SC
during the month of May found when they were fitted as separate linear effect,
however the model accounted for only a small proportion to SC (R*=0.37) HG
and (R*=0.36) WH (Table 5.6). This is also similar when both HG and WH were
fitted as quadratic and cubic effect. The fair proportion was observed when HG
and WH combined in the same model as quadratic and cubic effects, R*=0.49
(HG) and R?*=0.42 (WH) Generally this suggests no significant prediction of SC
by using HG and WH during the month of May, as this was evident by the very
low proportion contributed. Linear effects (P<0.0001) of HG and SC were also
found during the month of July, (R*=0.51) and low in WH (R*=0.45) (Table 5.7).
Similarly, there is also a positive quadratic effect of HG on SC during month of
July (R?=0.50) and less in WH (R?*=0.43). The HG and WH accounted a similar
proportion (R?*=0.59) to SC when fitted as a cubic effect during July month.
Furthermore, the inclusion of cubic HG and WH in combination also resulted in
the same proportion to SC during this month (R?*=0.59). This indicates that SC
can be predicted from HG and WH even in combination during July. This is
mainly due to the consistency of body condition score from winter pastures.
There is poor influence (linear, quadratic and cubic) of HG to SC during the
month of September, (Table 5.8). However, the data shows only a statistical
linear influence (P<0.0001). Conversely, SC possessed a similar variation
(linear, quadratic and cubic), which resulted from WH. This is supported by the
significant influence (P<0.0001) showed in this data. Additionally, the
combination of HG and WH in the same model exhibited a fair variation
accounted in the model (R®=0.49) and (R%=0.48) respectively. Among these
body measurements, WH was slightly lower compared to HG. The month of
October seems to have a significant linear influence (P<0.001) on the influence
of HG to SC, although the model accounted for a smaller variation of the
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phenotypic SC (R2=O.25). However the poorest variation was found in the WH
and SC relationship (R=0.08). Generally there is no linear, quadratic and cubic
relationship between HG, WH and SC during this month (Table 5.9). This was
concluded by the poor amount of variation accounted in the models.

5.4 Conclusion

When HG was included in the model WH was no longer a significant effect on
yearlings bulls, suggesting that HG affects SC through its association with WH.
Scrotal circumference appears to be most affected by HG and WH at two, four
and five-years of age. In some cases the effects of quadratic and cubic terms
were positive, indicating that SC increases at a diminishing rate, as animals get
older, heavier and taller. In this situation SC can best be predicted (quadratic
and cubic) from HG and WH when bulls are at those ages. However, the best
prediction can be done at five years of age as is evident by the variation shown in
the models. The significant effect of month in the prediction of SC from HG and
WH was observed in July (linear, quadratic and cubic). This suggests that July is
the best month for prediction of SC using HG and WH. This is mainly due to thin
cattle being in low BCS during this month as a result of poor pastures, as the
information of prediction may not be biased due to obesity. The'refore, this
information on the relationship between body measurements and SC would be
useful when they are both considered in the selection, and prediction of SC
especially important in circumstances where there is lack of labour to take all the
measurements. Generally a favourable association seems to exist between SC
in bulls and HG and WH. Thus selection for increased SC should provide a
useful means for making progress in a beef enterprise.
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Table 5.1: Regression equations for predicting scrotal circumference in beef
cattle using heart girth and wither height in yearlings.

Model Intercept Linear Combination Quadratic Cubic  Adj. R?
SC; 1620 0.07HG _ _ _ -0.01
SC, 1596 0.01HG _ 8.87x10°HG? - -0.05
SC; 1640 -0.00HG _ 1.18x10™HG? 2.29x10"HG® -0.09
SC, 9.88 0.02HG 0.06WH  6.24x10°HG? 4.52HG’ -0.13
SCs 1188 0.06WH _ 3 _ -0.02
SCs  -111.90 2.50WH _ 1.19x10"WH? - 0.08
SC; -151.21 366WH _ 2.31x102WH?  3.62x10°WH? 0.05
SC; 6674  -3.02WH -0.01HG 4.46x10°WH? 1.28x10™*WH® 0.02
SCs 1316 0.04WH 7.08HG _ -0.05

SC=model, HG= Heart Girth, WH=Wither Height, Adj. R*= Adjusted R*

Table 5.2 : Regression equations for predicting scrotal circumference in beef
cattle using heart girth and wither height at two-years of age.

Model Intercept Linear Combination Quadratic Cubic Adj. R?
SCy 17.62 0.03HG _ _ _ 0.21
SC, 14.37 0.06HG _ 6.37x10°HG* - 0.21
SC; 2367 -0.13HG _ -9.52x10*HG® 1.52x10°HG® 0.38
SC, 2.58 -0.05HG 0.18WH -5.29x10™HG2 -9.42x10*HG® 0.42
SCs -6.76 0.30WH _ _ N 0.32
SCs -98.32 2.07WH  _ 8.56x10°WH?* - 0.35
SC; 930.15 -28.30WH _ 2.90x10-1WH?*  9.67x107*WH?® 0.42
SCs 819.84 -2510WH 0.01HG 2.57x10"WH?  8.62x10*WH? 0.42
SCs -3.05 0.23WH 0.01HG _ 0.34

SC=model, HG= Heart Girth, WH=Wither Height, Adj. R°= Adjusted R*
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Table 5.3 : Regression equations for predicting scrotal circumference in beef
cattle using heart girth and wither height at three-years age.

Model Intercept Linear Combination Quadratic  Cubic Adj. R®
SCy 25.35 0.00HG _ _ _ -0.01
SC; 26.81 -0.01HG  _ 1.72x10°HG? -0.03
SCs 24.39 0.04HG _ -1.56x10*HG? 1.93x10'HG® 0.18
sc* -31.04  0.08HG 0.51WH  3.9x10"HG? 3.99x10"G® -0.04
SCs 4.99 0.19WH  _ _ a 0.09
SCe 8.81 0.13WH  _ 2.90x10*WH?*  _ 0.07
SC; 78.32 -1.67TWH 1.57x10°WH?  4.35x10H> 0.04
SCs 48079  -12.00WH -0.02HG  1.03x10"'WH? 2.83x10WH® 0.10
sc® -11.39 0.39WH  -0.02HG  _ 0.14

SC=model, HG= Heart Girth, WH=Wither Height, Adj. R*= Adjusted R*

Table 5.4 : Regression equations for predicting scrotal circumference in beef
cattle using heart girth and wither height at four-years of age.

Model Intercept Linear Combination Quadratic Cubic Adj. R?
SC, 15.64 0.04HG _ _ _ 0.39
SC,  12.04 0.07HG _ 6.84x10°HG*  _ 0.40
SC; 14.03 0.01Hg B 2.56x10-4HG® 4.33x107HG®  0.39

SC, -30.24 0.19HG 0.35W -5.70x10*HG? 5.43x107HG® 0.43

SCs -2.95 0.26WH B B a .0.14
SCs -312.17  5.99WH B 2.62x10°WH? _ 0.54
SC, 29111 -1081WH _ 1.28x10"WH?  4.67x10™*WH? 0.53
SCs -49457  11.73WH  0.02HG  854x10°WH?  1.96x10“WH? 0.58
SCs 6.05 0.10WH 0.03HG  _ 0.38

SC=model, HG= Heart Girth, WH=Wither Height, Adj. R“= Adjusted R*
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cattle using heart girth and wither height in five-years of age.

Table 5.5 : Regression equations for predicting scrotal circumference in beef

Model Intercept Linear Combination Quadratic Cubic Adj. R®
SCy 23.38 0.02HG _ _ 0.38
SC; 28.08 -0.06HG  _ 1.42x10"*HG?  _ 0.66
SC; 30.02 -0.14HG  _ 5.56x10*HG? -4.187x107WH® 0.70
SCs 27.55 -0.13HG  0.02WH 5.07x10*HG®  4.37x107HG® 063
SCs -9.45 0.34WH  _ 3 N 0.58
SCe -5.17 0.26WH  _ 3.72x10%*WH? 0.52
SC; 1700.07 -47.23WH  _ 4.33x10"WH?  1.30x10°WH® 0.55
SCs 2096.70 -58.04WH 0.01HG 5.30x10°WH?  1.58x10°WH® 0.72
SCs -4.55 0.26WH  0.01HG N 0.65
SC=model, HG= Heart Girth, WH=Wither Height, Adj. R°= Adjusted R*
Table 5.6 : Regression equations for predicting scrotal circumference in beef
cattle using heart girth and wither height during the month of May.

Model Intercept Linear Combination  Quadratic Cubic Adj. R?
SCy 13.96 0.03HG _ _ _ 0.37
SC; 1847 0.04HG _ 1.07x10°HG? _ 0.35
SC; 9.98 0.09HG _ 2.06x10°HG?*  2.23x10"HG® 0.36
SCs  -30.74  0.19HG 0.35WH 6.21x107HG?  6.28x107HG® 0.49
SCs -10.81 0.32WH _ _ 10.36
SCs -63.94 1.31WH 3 _ 0.36
SCy -402.09  10.90WH 2.76x10*WH?*  2.76x10™*WH> 0.36
SCs -57494  16.10WH 0.02HG 4.39x10*WH?  4.39x10“WH® 0.42
SCs -0.84 0.17.WH 0.02HG _ 0.41

SC=model, HG= Heart Girth, WH=Wither Height, Adj. R°= Adjusted R*
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Table 5.7 : Regression equations for predicting scrotal circumference in beef
cattle using heart girth and wither height during the month of July.

Model Intercept Linear Combination Quadratic Cubic Adj. R?
SC4 12.00 0.05HG _ _ _ 0.51
SC; 9.23 0.07THG _ -3.58x10°HG? _ 0.50
SCs -21.69 -0.47THG _ 1.55x10°HG® 1.67x10°HG® 0.60
SCq -14.20 0.51HG -0.13WH  1.62x10°HG? 1.72x10°HG® 0.59
SCs -18.44 0.39WH _ _ _ 0.45
SCs -53.65 1.06WH _ -3.08x10°WH?  _ 0.44
SC; -250.34 6.66WH _ -5.57x102WH? 1.63x10 *WH* 0.43
SCs -487.32 13.01WH 0.08HG 1.10x10"'WH? 2.97x10*WH® 0.58
SCo 9.30 0.03WH 0.04HG a 0.50

SC=model, HG= Heart Girth, WH=Wither Height, Adj. R*= Adjusted R*

Table 5.8 : Regression equations for predicting scrotal circumference in beef
cattle using heart girth and wither height during the month of

September.
Model Intercept Linear Combination Quadratic Cubic Adj. R®
SCy 20.20 0.03HG  _ _ ~ 0.28
SC; 20.84 0.02HG  _ 1.05x10°HG®  _ 0.27
SC; 23.14 -0.03HG _ -1.69x10°*HG? -2.72x107HG® 0.30
SCq -14.31 0.04HG  -0.31WH  8.91x10°HG* 4.98HG® 0.50
SCs -8.06 0.32WH  _ N _ 0.48
SCe -42.04 0.94WH _ 2.79x10°WH?*  _ 0.48
SC; -99.97  251WH  _ -1.69x10°WH? 4.16x10°WH® 0.47
SCs -75.56 1.81WH 0.01HG -1.03x10°WH? 1.94x10°WH® 0.48
SCs -5.04 0.27WH 0.01HG _ 0.48

SC=model, HG= Heart Girth, WH=Wither Height, Adj. R°= Adjusted R*
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Table 5.9 : Regression equations for predicting scrotal circumference in beef
cattle using heart girth and wither height during the month of

December.
Model Intercept Linear Combination Quadratic Cubic Adj. R?
SCy 20.15 0.03HG _ _ _ 0.25
SC; 17.27 0.05HG _ -6.10x10°HG® _ 0.26
SC; 18.53 0.02HG _ 1.01x10™*HG? -2.30x10HG®> 0.24
sc, 7.10 0.07HG 0.09WH -1.59x10*HG? 9.99HG’ 0.21
SCs  11.37 0.14WH N _ N 0.08
SCs -113.28 2.50WH . N N N 0.17
SC; 39405  -11.90WH - -4.19x10*WH? -4.19x10WH® 0.16
SCs  252.40 -7.63WH 0.02HG  -2.82x10™*WH? -2.82x10WH® 0.26
SCs  19.36 0.01WH 0.03HG  _ _ 0.22

SC=model, HG= Heart Girth, WH=Wither Height, Adj. R°= Adjusted R”
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Chapter 6

General conclusion and recommendations

The main objective of this study was to investigate the reproductive performance
of beef cattle under communal management conditions as affected by
environmental factors. The reproductive performance was affected by the
village. This effect was mainly caused by the difference in environmental factors
such as nutritional level and vegetation type, temperatures, rainfall, humidity and
parasites. Among these factors, nutrition was found to play a vital role in fertility.
This was evident by the influence caused by the body condition score within the
cattle. Body condition was found to increase with the age of the animals, but
differed between cattle of different sexes. Male animals scored a higher body
condition compared to females. Additionally‘ month influenced the body
condition of the animals. This is mainly due to the difference in grazing pasture
caused by the unreliability of rainfall within the month of the season. Age also
influences the scrotal circumference and skin thickness. In conclusion, the
influence of environmental factors was clearly evident in the better calving
percentage of these cattle.

These overall results generally suggest a greater need for improvement in the
fertility of these cattle under communal management conditions. Thus this
improvement should be concentrated on those factors determining efficient and
economic production. This means that nutrition, breeding strategiés and
management should be considered. This involves the use of low-cost
supplementary feeding during the drought months, such as the winter months of
June and July, to encourage full reconception. The primary purpose is to
enhance the body condition throughout the season, as this will encourage
oestrus and thereby improve the pregnancy rate. There is a further need for the
use of proper breeding strategies and selection as well as the purchasing of good
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quality bulls in order to improve the progeny. Further, the keeping of records
must be encouraged among the cattle farmers.

In circumstances where there is a shortage of time and labour to do the
measurements for scrotal circumference, alternative body measurements such
as heart girth and wither height can be used to predict the scrotal circumference.
Thus selection based on heart girth and wither height for improvement would also
improve the scrotal circumference. Given that the data reported is baseline
information prior to any attempt to intervene, there is a great potential to improve
fertility of beef cattle under communal management conditions. This means that
further evaluation of this fertility performance on beef cattle under these
conditions is therefore recommended.
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Abstract

Records for this study were collected at Muledzhi communal dipping tank
located 50km north of Thohoyandou in the Northern Province. Traits
evaluated were: Body condition score (BCS), scrotal circumference (SC),
calving rates (CR) (fertility) and skin thickness (ST) (adaptability). A total
record of 1374 for BCS, 209 for SC, and 452 for ST and CR, collected from
1997 to 2000, were used in this study. All these measurements except the
CR were done by one person. The animals were all earmarked with éar tags
at the beginning of the study, except regard to CR. The scale for BCS was
one to five and a flexible measuring tape was employed to measure the SC
and skin caliber for ST as a means of accumulating the data. Data were
accumulated over a period of five months (BCS & SC), three months ST and
four years for CR. The independent variables are village, age, sex and
month. '
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The study was conducted primarily for two reasons firstly, to evaluate the
adaptive and reproductive performance of beef cattle under communal
management conditions, and secondly to derive a prediction equation for
scrotal circumference (SC) using the heart girth (HG) and wither height (WH)
under communal management conditions. The effect of village on body
condition score (BCS) was a significant (P<0.1) source of variation. Cattle
from Vuvha village had a high BCS compared to other villages. Sex also had
a significant influence (P<0.001) on the BCS. Male animals had a higher
BCS than females. Age caused a variation (P<0.0001) on BCS. Body
condition increases at a diminishing rate with the age of the cattle. Nguni
attain high BCS at four years of age and decline thereafter. Month also
influences the BCS. Cattle had a high BCS during the month of May
compared to other months. The calving percentage was generally better for
these communal beef cattle, and it was found to be influenced by month and
number of bulls available. High rates were observed during the month of
January and September. Age also influenced the SC and ST.

The heart girth (HG) and wither height (WH) had a significant (P<0.001) effect
on SC in two-years-old bulls, but the model showed a small proportion,
namely R?*=0.21(HG) and R*=0.32(WH). Using quadratic and cubic HG and
WH in combination resulted in 0.15 (SCs) and 0.10 (SC7; & SCs)
improvements to R? as compared to the linear models. The better prediction
(quadratic & cubic) of SC was also observed at four-years of age, R?=0.40
and R?=0.43 respectively. However, high quadratic and cubic variation was
found at five-years of age R?=0.70 (HG), and R*=0.72 (WH) in combination
with HG when fitted as quadratic and cubic effects. Scrotal circumference
had a high variation (R*=0.50) from HG and R?=0.59 from WH in combination,
when fitted as both quadratic and cubic respectively during the month of July.
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Uittreksel

"N GEINTEGREERDE SISTEEM VIR DIE VERBETERING VAN
VOORTPLANTINGSEIENSKAPPE IN VLEISBEESTE ONDER
TOESTANDE VAN GEMEENSKAPLIKE BESTUUR
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Dr. C. van der Westhuizen

Die rekords vir hierdie studie is by die Muledzhi-gemeenskaplike dip versamel,
50km noord van Thohoyandou in die Noordelike Provinsie. Die volgende
eienskappe is evalueer. Kondisietelling (KT), skrotale omvang (SO),
kalfpersentasie (KP) (vrugbaarheid) en huiddikte (HD) (aanpasbaarheid). Hierdie
studie het gebruik gemaak van "n totaal van 1374 rekords vir KT, 209 vir-SO, en
452 vir HD en KP, versamel vanaf 1997 tot 2000. Al die diere is by die aanvang
van die studie met oorplaatjies gemerk, behalwe in die geval van KP:. Die skaal
vir KT was een tot vyf, en 'n buigsame maatband is gebruik vir die meting van die
SO as 'n metode van data-insameling. Data is versamel oor 'n periode van
onderskeidelik vyf maande (KT & SO), drie maande (HD) en vier jaar (KP). Die
onafhanklike veranderlikes was nedersetting, ouderdom, geslag en maand.
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Die studie is hoofsaaklik om twee redes uitgevoer. Eerstens om die
aanpasbaarheid en voortplanting van vieisbeeste onder toestande van
gemeenskaplike bestuur te evalueer, en tweedens om 'n voorspellende
vergelyking vir skrotale omvang (SO) af te lei deur gebruik te maak van die
hartomvang (HO) en skofhoogte (SH) onder toestande van gemeenskaplike
bestuur. Die invioed van die nedersetting op die kondisietelling (KT) was 'n
beduidende bron (P<0.01) van variasie. Beeste uit die Vuvha-nedersetting het 'n
hoé KT getoon in vergelyking met dié van ander nedersettings. Geslag het ook
'n beduidende invioed (P<0.001) op die KT gehad. Manlike diere het "'n hoér KT
as vroulike diere getoon. Ouderdom het 'n variasie op die KT getoon
(P<0.0001). Kondisie neem al minder toe met die ouderdom van die beeste. Die
Nguni-ras bereik 'n hoé& KT op vierjarige ouderdom, en daarna neem dit af. Die
maand beinvioed ook die KT. Die beeste het ‘'n hoé KT gedurende die maand
van Mei in vergelyking met ander maande getoon. Die kalfpersentasie van
daardie gemeenskaplike vieisbeeste was oor die algemeen hoér, en daar is
gevind dat dit deur die maand en die aantal beskikbare bulle beinvioed word.
Hoé persentasies is gedurende die maande van Januarie en September
waargeneem. Ouderdom het ook die skrotale omvang (SO) en huiddikte (HD)
beinvioed.

Die hartomvang (HO) en skofhoogte (SH) het "'n beduidende effek (P<0.001) op
SO by twee-jaar-oue bulle gehad, maar die model het 'n klein verhouding
getoon, naamlik R*=0.21 (HO) en R?*=0.32 (SH). Die gebruik van kwadratiese en
kubieke HO en SH in kombinasie het gelei tot verbeterings van 0.15 (SC4) en
0.10 (SC7 & SCs) op R? soos vergelyk met liniére modelle. Die beter
(kwadratiese & kubieke) voorspelling van SO is ook op vierjarige ouderdom
waargeneem, met R?=0.40 en R?=0.43 onderskeidelik. Hoé& kwadratiese en
kubieke variasie is egter op vyfjarige ouderdom gevind — R?*=0.70 (HO) — en liniér
R?*=0.58 (SH) wanneer dit as kwadratiese en kubieke effekte toegepas word.
Skrotale omvang het "n hoé variasie (R=0.50) van HO getoon, en R®=0.59 van
SH in kombinasie, wanneer as beide kwadraties en kubiek toegepas word
gedurende die maand van Julie.
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Appendix 1

Summary statistics of the data

Trait No Mean+Std error Std dev cV

BCS 1374 2.44+0.72 3.79 29.44

G 209 23.84+2.60 il 4 21.20

ST 452 10.82+260 123054 24.05
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Appendix 2

ZIMBABWE
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® Four villages

Study area comprised of four villages
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Appendix 3

Breed classification according to adaptability and physiological and anatomical

traits:

A. Adaptability to climate and environment

Trait British Beef Dual Purpose Bos Indicus Synthetic Specialised
?Hr:ree‘::r d, (Simmentg[, Breeds Breeds Beef Breeds
Sussex, Angus Brown Swiss) (Afrikaner, (Drakensberger, | (Charolais)
Sanga, Bonsmara
_ Brahman
1.Tropics and Poor Moderate Well Good variable Poor, crosses
subtropics are better
2 Temperate Good Good Disadvantaged | Good Good
maintenance
increases
3. Low level Poor Poor Good Moderate Poor
management
4. |deal feed Intensive and Intensive and Extensive Intensive to Intensive
environment | semi-intensive semi-intensive extensive
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Trait British Beef | Dual Purpose Bos Indicus Synthetic Specialised
(Simmental, Breeds Breeds
Breeds Brown Swiss) (Afrikaner, (Drakensberger, Best Bresds
(Hereford, Sanga, Bonsmara) (Charolais)
Sussex, Brahman)
Angus)
1. Puberty Early Generally.early | Late, excluding | Early Moderate,
Nguni dystocia

2. Fertility and Good Good Moderate Nguni/ | Good Moderate
lactational ' Afrikaner nutritional level
anoestrus important

3. Milk Low High Moderate Moderate to Moderate, high
production high inherent growth
and weaning
weight

4. Mothering Moderate Moderate Good Good Moderate
ability

5. Loss of Generally Good Variable Excellent Moderate
weight good, depends i
during on milk
lactation production level
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