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Body weight and growth rate of South African Angora goat kids under different
pre- and post-weaning management systems
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Abstract

The data used for this study were collected on 16 644 kids born between 2000 and 2004 in 12 different
Angora goat studs representing different management systems. Body weight and growth rate of kids from birth to
16 months of age, as well the 18- and 21-month body weights and first kidding performance of ewe kids were
evaluated. VVariable growth rates were recorded among kids in the different studs, which can be ascribed largely
to different environments and supplementary feeding practices. The pre-weaning growth performance of both
ram and ewe Kids was satisfactory. However, the same did not apply for post-weaning growth rates. In those
flocks where kids did not receive any supplementary feeding after weaning, their body weights remained
virtually constant from weaning up to eight months of age. This phenomenon where especially ewe kids did not
grow well after weaning, needs to be investigated further, since it influences the reproductive ability of young
ewes directly. This was evident from the poor reproductive performance of young ewes in some of the studs. On
the other hand, the effect of different pre-weaning treatments did not seem to be carried over to body weight and
reproductive performance at first kidding age.
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Introduction

Pre- and post-weaning growth rate in Angora goats are more related to survival rate of kids and to young
goats reaching an acceptable weight at mating age than to the marketing of meat. It is generally accepted that the
lower limit of body weight at which young Angora ewes can be expected to conceive successfully, is 25 kg (Van
der Westhuizen et al., 2004). The relatively poor growth rate of Angora kids (Yalcin, 1982; Nicoll, 1985; Nicoll
etal., 1989; Gifford et al., 1991) compared to other small-stock breeds is well known. Many young ewes do not
reach the target weight at 18 months of age when they are mated for the first time. Furthermore, data on early
growth rates in South African Angora goats are lacking in the literature, with only recorded body weights at two-
tooth age are available (Snyman & Olivier, 1996; Snyman & Olivier, 1999). The effect of nutrition on mohair
production has been investigated (McGregor, 1998), but very little work has been done on the effect of different
feeding strategies early in life on growth rate and subsequent performance of Angora goats (Huston et al., 1993;
Grégoire et al., 1996; Goetsch et al., 2002; Mohrand-Fehr, 2005).

The effect of different pre- and post-weaning management systems, as practiced on-farm in 12 Angora
goat studs, on the growth rate of Angora kids from birth to 16 months of age has been investigated. Body weights
of young ewes at their first mating at 18 months of age and at the subsequent scanning for pregnancy, and their
first kidding performance have also been related to pre-weaning treatment.

Material and Methods

The data used for this study were collected during a project that involved an investigation into
reproductive performance and kid mortality aspects in South African Angora goats. This study was conducted
from 2000 to 2004 on 12 South African Angora goat studs, kept under a variety of management systems. Apart
from reproductive data, body weights of ewes and kids were recorded at various stages. All management
practices and treatments were recorded. The geographical location of and veld types on the different farms and
number of kids born during the study period in the different studs are presented in Table 1. The major
management practices followed in the different studs are summarized in Table 2.
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Table 1 Geographical location of and veld type on the different stud farms and humber of kids born during the
study period on these farm

Geographical location Major veld type Number
Stud of
of farm (Acocks, 1988) Kids born
_— Karroid broken veld; Great Karoo
1 Murraysburg district (Veld type 26a) 830
2 Graaff-Reinet district Karroid broken veld; Grassy Mountain 2 055

scrub (Veld type 26¢)

_ Succulent mountain scrub or
3 Pearston district spekboomveld (Veld Type 25) 1522

s Succulent mountain scrub or
4 Pearston district spekboomveld (Veld Type 25) 1166

. L Succulent mountain scrub or
5 Steytlerville district spekboomveld (Veld Type 25) 1979

Karroid broken veld; Great Karoo

6 Beaufort-West district (Veld type 26a) 872
. L Noorsveld and succulent mountain scrub or
7 Jansenville district spekboomveld (Veld Types 24 & 25) 665
. . Noorsveld and succulent mountain scrub
8 Jansenville district or spekboomveld (Veld Types 24 & 25) 1014
. _ Karroid broken veld; Little Karoo
9 Uniondale district (Veld type 26b) 3697
. . Noorsveld and succulent mountain scrub
10 Jansenville district or spekboomveld (Veld Types 24 & 25) 172
. L Noorsveld
11 Jansenville district (Veld Type 24) 1513
. - Karroid broken veld; Little Karoo
12 Uniondale district (Veld type 26b) 1159

The final data set analysed for this study contained birth, weaning, 8-, 12- and 16-month body weights of
16 644 kids born from 2000 to 2004 in the 12 different studs. Birth, weaning and 8-month body weights were
recorded for both ram and ewe kids, while 12- and 16-month body weights were recorded only for the ewe kids.
Growth rates for the periods, birth to weaning (ADG : birth to wean), weaning to 8 months (ADG : wean to 8
mo), 8 to 12 months (ADG : 8 mo to 12 mo) and 12 to 16 months of age (ADG : 12 mo to 16 mo) were
calculated for each kid from its respective body weights.

Body weights of 1 914 of the young ewes that were retained in the studs were recorded at their first mating
at 18 months of age, as well as when these young ewes were scanned for pregnancy at 21 months of age. The
reproductive performance at first kidding in terms of number of kids at scanning, number of kids born, number of
kids weaned and weight of kids weaned per ewe, were also recorded.

The General Linear Model (GLM) procedure of the SAS computer package (SAS, 2004) was used to
obtain least squares means for the various body weights, growth traits and reproductive parameters. The fixed
effects included in the model for birth weight were stud (1-12), year of birth (2000-2004), sex (male and female),
birth status of the kid (1 or 2) and age of dam (2 to 12 years of age). For weaning and 8-month body weights and
growth rates from birth to weaning and from weaning to 8 months of age, fixed effects for stud-year-rearing
group (SYGR), management group, sex, rearing status of the kid (11, 21, 22), age of dam and a covariate for age
of the kid at weighing (age in days), were included. The reason for including the combined SYGR effect is that
different rearing strategies were followed in the different studs from birth to weaning and from weaning to 8
months of age and the rearing groups in the different studs were not the same (Gerstmayr & Horst, 1995). The
management groups included for weaning weight were: Kids maintained on natural veld; kids kept on cultivated
pastures for the first few weeks, then moved to veld; kids kept on pastures until weaning. The management
groups included for 8-month body weight were kids maintained on veld without supplementation; kids on veld,
receiving supplementation and kids kept on pastures.
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Table 2 Management systems followed in the different studs

Management practices

Stud . - From kidding to Weaning to 8 months of Ewe kids after 8
During kidding .
weaning age months of age
Ewes kid in veld, Twin kids on oat Kids in veld — no Kids in veld — no
! no supplementation pastures supplementation supplementation
Single Kids in veld
Ewes kid on Klds on pastures for Ewe kids on \_/eld without Kids in veld — no
2 astures first few weeks, then  supplementation supplementation
P moved to veld Ram kids supplemented PP
Ewes kid on K'ds on pastures for Kids in veld — no Kids in veld — no
3 pastures first few weeks, then supplementation supplementation
moved to veld
Ewes kid on K_|ds on pastures for Ewe kids on \_/eId without Kids in veld - no
4 astures first few weeks, then  supplementation supplementation
P moved to veld Ram kids supplemented PP
Ewes kid on Kids in different Ewe kids on veld without S
. : . Kids in veld — no
5 pastures and in rearing groups on supplementation supplementation
veld veld Ram kids supplemented PP
Ewes kid in veld Klds on pastures for Ewe kids on \_/eld without Kids in veld — no
6 and on pastures first few weeks, then  supplementation supplementation
moved to veld Ram kids supplemented
7 Ewes kid in veld, Kids with ewes Kids in veld — no Kids in veld — no
no supplementation in veld supplementation supplementation
8 Ewes kid in veld, Kids with ewes Kids in veld — no Kids in veld — no
no supplementation in veld supplementation supplementation
Ewes kid on Klds on pastures for Ewe kids on \_/eld without Kids in veld - no
9 astures first few weeks, then  supplementation supplementation
P moved to veld Ram kids supplemented PP
Ewes kid on . Kids with ewes in Ewe kids on YEId without Kids in veld — no
10  pastures and in veld supplementation supplementation
veld Ram kids supplemented PP
Ewes kid on Klds on pastures for Ewe kids on \_/eld without Kids in veld — no
11 astures first few weeks, then  supplementation supplementation
P moved to veld Ram kids supplemented PP
12 Ewes kid on Kids on pastures till All kids on pastures Kids on pastures
pastures weaning

For the other body weights and growth rates, fixed effects for stud, year of birth, management group (kids
ran in veld, received no supplementation; kids ran on pastures), rearing status of the kid, age of dam and a
covariate for age of the kid at each body weight, were included. For the reproductive parameters, fixed effects for

stud and year were included.

The effect of pre-weaning rearing group on weaning weight and subsequent body weights of 1 159 kids in
two studs (Stud 1 and Stud 5) where the kids received different treatments before weaning, were obtained from
the analysis described above. For this analysis, only body weights for the ewe kids were taken, because weights
of ram kids were recorded only up to 8 months of age. Body weights at 18 and 21 months of age and first kidding
performance data of 304 young ewes which were part of some of the pre-weaning treatment groups in Studs 1
and 5, were analysed to determine if pre-weaning treatment had any carry-over effect on body weight and
kidding performance at 18 months onwards. Fixed effects included for this analysis were stud-year-rearing

group.
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Results and Discussion

The number of records analysed for each trait, as well as the mean and coefficient of variation for each
trait is summarized in Table 3. Means as well as minimum and maximum values among studs for birth weight,
weaning weight and 8-month body weight of ram kids born from 2000 to 2004 in the different studs are
summarized in Table 4. Corresponding data on body weights of the ewe kids from birth to 16 months of age,
their body weight at first mating at 18 months of age, their body weight recorded at the subsequent scanning for
pregnancy at 21 months of age and their reproductive performance at first kidding, are presented in Table 5.

Table 3 Description of the data set on body weights of kids and first kidding performance of young ewes

Trait Number of Mean CV (%)
records

Birth weight (kg) 16 644 3.2 16.0
Weaning weight (kg) 11971 17.6 20.3
ADG : birth to wean (g/day) 11971 113 244
8 month weight (kg) 7579 22.9 16.6
ADG : wean to 8 mo (g/day) 7579 40.0 56.7
12 month weight (kg) 3825 20.7 16.1
ADG : 8 mo to 12 mo (g/day) 3825 9.0 231.0
16 month weight (kg) 3126 24.6 16.4
ADG : 12 mo to 16 mo (g/day) 3126 30.0 55.0
Body weight before mating (kg) 1914 26.9 12.5
Body weight at scan (kg) 1914 30.6 12.5
Number of kids scanned 1914 0.78 59.5
Number of kids born 1914 0.73 69.7
Number of kids weaned 1914 0.58 89.1
Weight of kids weaned / ewe

1914 94 89.5

mated (kg)

ADG - average daily gain; CV - coefficient of variation

Table 4 Body weight and growth rate of ram kids from birth to 8 months of age

Trait Mean £ s.e. Stud with Stud with
of all studs  lowest value  highest value
Birth weight (kg) 3.28£0.04 2.60+0.04  3.39+0.04
Weaning weight (kg) 17.7+0.3 15.3+0.3 22.7+0.3
ADG : birth to wean (g/day) 1144 +23 946+2.8 1544 +2.6
8 month weight (kg) 26.8+0.5 19.4+£0.6 32.3+0.6
ADG : wean to 8 mo (g/day) 61.5+3.3 21.4+3.6 100.8+3.4
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Growth rates of kids in the different studs varied substantially, and this can be ascribed largely to different
environments and supplementary feeding practices. The effect of different pre- and post-weaning management
systems on body weight and growth rate of the ram and ewe kids from birth to 8 months of age is presented in
Table 6. Corresponding data for ewe kids from 12 to 16 months of age are given in Table 7. It is evident that pre-
weaning management system had a significant effect on weaning weight where kids that were kept on pasture
until weaning were respectively 5.7 kg and 4.6 kg heavier than kids that were kept on the veld and kids that were
run on pastures for a few weeks before being moved to the veld. The quantity and quality of feed available to the
ewe and the kid therefore contributed significantly to weaning weight. A similar trend was evident in 8-, 12- and
16-month body weights where those kids that ran on pastures or received supplementation on the veld had higher
body weights than the kids that were run on the veld without any supplementation.

Table 5 Body weight, growth rate and first kidding performance of ewe kids from birth to 21 months of age

Trait Mean * s.e. Stud with _Stud with

of all studs  lowest value  highest value
Birth weight (kg) 2.92 +0.04 255+0.04 3.13+0.04
Weaning weight (kg) 153+0.3 13.3+0.3 18.8+0.3
ADG : birth to wean (g/day) 97.8+2.3 80.7+28 1255+2.6
8 month weight (kg) 18.8+0.5 172+ 0.6 23.9+0.6
ADG : wean to 8 mo (g/day) 2715+3.2 14.2+3.3 38.0+£34
12 month weight (kg) 20.7+0.3 143+04 274+03
ADG : 8 mo to 12 mo (g/day) 9.0+2.4 -41.3+35 320+22
16 month weight (kg) 24607 17.0+0.8 29.9+0.7
ADG : 12 mo to 16 mo (g/day) 30.0+2.7 205+ 2.5 38.8+26
Body weight before mating (kg) 26.9+0.4 20.9+0.3 35.0+0.2
Body weight at scan (kg) 306+04 24.8+0.3 37.1+£0.2
Number of kids scanned 0.79 £0.04 041+£0.04  0.99£0.03
Number of kids born 0.73x0.04 0.20 £ 0.04 1.00 £ 0.03
Number of kids weaned 0.58£0.04 0.15+0.05 0.84+0.03
Weight of kids weaned / ewe 9.4+0.6 20+0.7 177+ 05
mated (kg)

Growth curves of ram kids from birth to 8 months of age and of ewe kids from birth until 16 months of age
are depicted in Figure 1. From these curves it is clear that mean pre-weaning growth performance of both Angora
ram and ewe kids under the management systems followed in the participating studs was satisfactory. The same,
however, does not apply for post-weaning growth rate. Growth curves in flocks where kids received
supplementary feeding after weaning and for studs where kids received no supplementary feeding after weaning
are illustrated in Figures 2 and 3 for ram and ewe Kids, respectively. In those studs (Studs 2, 4, 5, 11, 12) where
all the ram kids received supplementary feeding after weaning, a relatively higher growth rate from weaning until
8 months of age was evident (84 g/day on average), while in those studs (Studs 1, 3, 7, 8) where the ram kids did
not receive any supplementary feeding after weaning, a much lower post-weaning growth rate was recorded (39
g/day on average).

Ewe kids, with the exception of Stud 12, usually received no supplementary feeding after weaning. This is
evident from Figure 1, where the ewe kids showed little increase in body weight from weaning to 8 months of
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age. The growth rate from weaning to 8 months of age of ewe kids that received supplementation after weaning
were 42 g/day (Stud 12) compared to 28 g/day on average for studs where ewe kids received no supplementation
after weaning.

Table 6 Body weight and growth rate (% s.e.) from birth to 8 months of age of ram and ewe kids ran under
different management systems

Management
system

Number of

kids

Weaning
weight (kg)

ADG:birth to

ADG:wean to
8 mo (g/day)

8 month weight
wean (g/day) (kg)

Kids ran in veld

4032

14.7 £ 0.4%

90.7 £ 3.4°

Kids ran on
pastures for first
few weeks, then
moved to veld

6850

15.8+0.4%

98.8 +3.3%

Kids ran on
pastures till
weaning

1030

20.4+04°

132.3+3.4°

Kids ran in veld,
received no
supplementation

5042

20.4£0.5° 38.3+3.3°

Kids ran in veld,
received
supplementation

1601

26.9+05°% 78.9+3.4°

Kids ran on
pastures

936

27.7+05°% 55.8 +3.4°

# Management groups with the same superscripts differed significantly (P < 0.01) within traits
ADG - average daily gain

Table 7 Body weight and growth rate (£ s.e.) from 12 to 16 months of age of ewe kids ran under different
management systems

Management Number of 12 month ADG :8moto 16 month ADG : 12 moto
system kids weight (kg) 12 mo (g/day) weight (kg) 16 mo (g/day)
Kids ran in veld,
received no 3431 22.1+0.7% 75+4.7°%
supplementation
Kids ran on 394 31.0+£08°%  29.2+4.9°
pastures
Kids ran in veld,
received no 2780 23.4+08° 30.2+35
supplementation
Kids ran on 346 31.9+0.8° 32.3+37
pastures

# Management groups with the same superscripts differed significantly (P < 0.01) within traits
ADG - average daily gain

Varying growth rates of ewe kids from 8 to 12 months of age were observed among the different flocks. In

some flocks the kids showed an increase in body weight, while in others it remained constant or some even lost
weight after 8 months of age. This is also evident from Figure 3 where ewe kids in Stud 12 that were kept on
pastures, maintained a steady growth rate of £32 g/day from 8 to 12 and from 12 to 16 months of age. In
comparison, the ewe kids kept under veld conditions without any supplementation lost on average 2 g/day
between 8 and 12 months of age. From 12 to 16 months of age the latter ewe kids gained 28 g/day. This

The South African Journal of Animal Science is available online at http://www.sasas.co.za/sajas.asp



138 South African Journal of Animal Science 2007, 37 (2)
© South African Society for Animal Science

phenomenon where especially ewe kids did not grow well after weaning, needs to be investigated further, as it
influences the reproductive ability of the young ewes directly.

This is clearly illustrated by the fact that the young ewes in Stud 7, which had the lowest body weight at 18
months of age (20.9 £ 0.3 kg), weaned 15% kids, compared to the ewes in Stud 12, that weaned 84% kids and
had the highest 18-month body weight (35.0 £ 0.2 kg). Furthermore, ewe kids kept under veld conditions without
supplementation weaned on average 53% kids compared to the kids in Stud 12, which weaned 84% kids. The
importance of a sustained level of adequate nutrition of ewe kids after weaning is emphasized in these results.

The effect of pre-weaning rearing group on weaning weight and subsequent body weights of ewe kids born
from 2000 to 2004 in Stud 1 and Stud 5 where kids received different treatments before weaning, is presented in
Table 8. In Stud 1 pre-weaning treatment did not have any effect on weaning weight or body weight at older
ages. In Stud 5 the single kids remained heavier than the other groups up to 18 months of age (P < 0.01). The
validity of this should, however, be investigated further, as these data were recorded in a survey study, which
means that no scientifically designed experimental procedures were followed. The management and pre-weaning
practices as followed by each farmer were used. Since there were no suitable control groups, those groups that
did receive supplementation could have performed much worse up to 16 months of age if they did not receive
any pre-weaning supplementation.

w
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- @ - Rams —t— E\ves

Body weight (kg)
& 8 &8 8

[
o
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0 I I I N

0 4 8 12 16
Age (months)

Figure 1 Growth curves of ram kids from birth to 8 months of age and of ewe kids from birth to 16 months of
age

Body weights at 18 and 21 months of age and reproductive performance at first kidding of those young
ewes that were retained in the stud, are summarized in Table 9. It is evident that the effect of pre-weaning
treatment was not carried over to first reproductive performance of the young ewe. These findings are in contrast
with studies reported for sheep, where under nutrition during the pre-weaning growth phase had a detrimental
effect on first as well as lifetime reproductive performance of ewes (Reardon & Lambourne, 1966; Alden, 1968;
Gunn, 1977; Gunn, 1983; Williams, 1984). However, the findings of this study should be investigated further,
because ewe numbers in the treatment groups were low and no comparable control groups were available.
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Figure 2 Growth curves of ram kids in studs where ram kids received supplementary feeding after weaning
and in studs where ram kids received no supplementation
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Figure 3 Growth curves of ewe kids in studs where ewe kids received supplementary feeding after weaning
and in studs where ewe Kids received no supplementation

Conclusions

Itis evident that pre-weaning growth rate of ram and ewe kids under the management systems followed in
the participating studs was satisfactory. However, post-weaning growth rate of those kids (ram and ewe) that did
not receive supplementary feeding after weaning was unacceptable. The poor growth rate of especially ewe kids
after weaning up to 12 months of age is a serious problem that should be addressed, as it directly influences the
reproductive ability of the young ewes. This was again evident from the poor reproductive performance of the
young ewes in some of the studs.
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Table 8 Effect of pre-weaning rearing group on body weight (£s.e.) of kids born from 2000 to 2004 in two studs
(Stud 1 and Stud 5)

Description of pre-weaning Number of  Weaning weight 8 month weight 12 month weight 16 month weight

rearing group kids (kg) (kg) (kg) (kg)
Single kids; no
supplementary feeding 256 154+0.2 19.4+0.2 226+0.2 25.6 £ 0.5
(Stud 1)
Twin kids; on oats pastures 108 155+0.3 19.6 + 0.4 225+0.4 26.0+0.7
(Stud 1)
Single kids; no
supplementary feeding 382 16.3+0.1% 18.7+0.1% 206+0.2° 23.4+0.2
(Stud 5)
Twin kids, supplemented on 283 152 +£0.2° 17.5+0.2° 19.8+0.2° 22.8+0.2
veld (Stud 5)
Kids of young ewes,
supplemented on veld 100 14.7+0.3"° 175+0.3" 20.0+0.3 22.9+0.4

(Stud 5)
bC pre-weaning rearing groups with the same superscripts differed significantly (P < 0.01) within traits

Table 9 Effect of pre-weaning rearing group on body weight and reproductive performance (s.e.) of young
ewes in two studs (Stud 1 and Stud 5)

Description of pre-weaning Number of 18 month 21 month Number of ~ Number of  Number of
rearing group ewes weight (kg)  weight (kg) Kkids scanned  Kkids born  kids weaned

Single kids; no

supplementary feeding 59 31.1+0.7 336+09 085+0.06 0.77+0.07 0.65%0.07

(Stud 1)

(Tsviﬁg ';')ds; on oats pastures - 3, 308407 331+09 067+008 061+010 051011

Single kids; no

supplementary feeding 140 28.2+0.3* 31.9+0.3 0.80+0.05 0.77+0.05 0.57+0.05

(Stud 5)

Twin kids, supplemented 57 272+£04% 311405 071+006 071007 059 +0.07

on veld (Stud 5)

Kids of young ewes,

supplemented on veld 18 27.7+0.7 31.1+09 086+0.11 0.86+0.12 0.55%0.13

(Stud 5)
# Pre-weaning rearing groups with the same superscripts differed significantly (P < 0.01) within traits

From the results of this survey it seems as if viable mohair production under natural veld conditions is not
possible without supplementation of kids during pre- and post-weaning. The results obtained with this survey
further supplied a good basis for scientific research into specific aspects since it is evident that post-weaning
growth and nutrition is a critical period in the productive cycle of the Angora goat.
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