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Introduction

Abstract: The aim of the study was to compare the effect of age and live
body weight on the oestrus response, duration, pregnancy rate and
lambing rate among South African indigenous sheep breeds (Zulu sheep
= 36, Bapedi sheep = 26, Damara sheep = 10 and Namaqua Afrikaner
sheep = 9). Control Intravaginal Drug Release Dispensers (CIDR’s) were
inserted into the vagina for 10 days. The twitching of tail and standing to
be mounted in the presence of the teaser ram were most targeted signs of
oestrus. Data were subjected to an appropriate analysis of variance
(ANOVA). The scores were subjected to 1:1 Frequency table and a
Chi-Square ( y?) test for the equal proportions test. One Bapedi ewe loss
CIDR before removal date hence was removed from the experimental
animals. All Namaqua Afrikaner (100%) ewes responded to the
synchronization protocol with the longest oestrus duration (70.7£7.2 h).
However, Namaqua Afrikaner sheep scored the lowest rate for conception
(44%) and lambing (44%). No significant different (P>0.05) observed for
the onset of oestrus among the breeds. Four years old ewes responded
better to oestrus synchronization than <3, 5 and >6 years. Nevertheless,
ewes that were >6 years old had higher conception rate (94%) and
lambing rate (84%). Zulu sheep had higher (89%) lambing rate than
Damara (60%) sheep and Namaqua Afrikaner (44%) sheep. Lighter ewes
had higher conception (83%) and lambing rate (90%) than heavier (77
and 64%) and moderate (68 and 78%) weights, respectively. In
conclusion, Zulu sheep were more fertile than other South African
indigenous breeds following oestrus synchronization. On the other hand,
young ewes (<3 years) produced heavier lambs and weaning weight but
had higher mortality rate due to inexperience.
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environmental conditions (Kunene et al.,,

Reproductive efficiency is a critical trait but low
heritable (Safari et al., 2005) and governed by various
factors such as environmental conditions, season,
management system and nutrition (McManus et al.,
2020). The importance of South African indigenous
sheep lies within their ability to reproduce under harsh
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Namaqua Afrikaner sheep and Damara sheep found in
drier areas, characterised by having fat-tails and rumps
(Molotsi et al., 2020). Zulu sheep along with Bapedi
sheep are Nguni type found in wet areas of eastern
coast and characterised as fat-tailed and small body
framed size (Kunene and Fossey, 2006; Molotsi et al.,
2020; Maghashu et al., 2020). Various authors such as
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Kunene et al. (2009); Mavule et al. (2013); Hasani et al.
(2018) documented a clear role of rearing these breeds
in rural farmers where veterinary service and other inputs
are lacking (Mavule et al., 2013). Despite the adaptive
traits they built, they are however endangered (FAO-
DAD-IS, 2020; Maghashu et al.,, 2020) due to
indiscriminate crossbreeding to improve growth rate
and body weight size (Kunene et al., 2011).
Furthermore, uncontrolled mating in rural areas is
another factor found to ground genetic erosion of these
breeds (Mavule et al., 2016; Selepe et al., 2018) that
inhibits adaptive responses to harsh environmental
conditions (Bijlsma and Loeschcke, 2012).

Sheep are seasonal breeders and they actively
productive during short day light (Carvajal-Serna et al.,
2018). Owing to that, assisted reproductive
biotechnologies such as oestrus synchronization could be
utilised during oestrus and anoestrus seasons to avoid
genetic erosion as well to improve their reproductive
efficiency (Kasimanickam et al., 2021). Enormous
synchronization methods such as progestagen-
gonadrotrophin (Boscos et al., 2002), melatonin and
norgestomet implants (Uslu et al., 2012), Control
Intravaginal Drug Release (CIDR’s) based protocol
(Martinez-Ros and Gonzalez-Bulnes, 2019) among many
more are being used in small stock production. These
oestrus synchronization methods are administered at a
short-term (6 - 11 days) and or long-term techniques (12 -
19 days) (Ramukhithi et al., 2012).

The use of oestrus synchronization in South African
indigenous sheep breeds is limited hence continuous
breeding is practised and preferred by various farmers
(Mavule et al., 2013). This means that South African
indigenous sheep lambs and weaned at any time of the
year. Therefore, provided the negative effects posed by
the climate change, this implies that, lamb mortality
will increase in the occasions where climate is
unfavourable (Ngcobo et al., 2018). This will thus
reduce the number of replacement ewes and rams, sink
the selection intensity and complement inbreeding
(Selepe et al., 2018). Previous studies in these breeds
focused merely on the genetic makeup (Selepe et al.,
2018), genetic diversity and population structure
(Qwabe et al., 2013; Maghashu et al., 2020), utilization
(Kunene et al., 2011), morphological differentiation
(Mavule et al., 2016) and implications for
conservations (Soma et al., 2012). However, very little
has been done on their reproductive performance.
Therefore, the aim of this study was to evaluate the
effect of breed, age and body weight on the oestrus
response, duration, pregnancy rate and lambing rate of
South African indigenous sheep breeds.

Materials and Methods
Ethical Approval and Study Site

The Agricultural Research Council (APAEC
2019/23) and Tshwane University of Technology
animal research ethics committee (AREC2020/05/001)
approved the study procedures. The study site was the
Agricultural Research Council (ARC), Irene, South
Africa. The ARC, Irene area is situated in the Highveld,
1525 m above sea level. This area extends between
25°53°59.6>> South latitude and 28°12°51.6°° East
longitudes (Grobbelaar et al., 2010).

Experimental Animals and Design

Only Eight-one South African indigenous ewes
(Zulu sheep = 36, Bapedi sheep = 26, Damara sheep =
10 and Namaqua Afrikaner sheep = 9) are left at the
ARC, Irene and were all used in this study. However, 1
Bapedi ewe loss CIDR device before removal (10™ day)
and was removed from the study hence the final total
number of ewes used in this study was 80. The ewes
were allocated or subdivided based on breed and age
(53 years, 4 years, 5 years and >6 years) with their body
weight classified as light (45.4+£5.6 kg), moderate
(53.6+4.2 kg) and heavy (77.4+6.8 kg) (mean £ SD) as
described by Mpofu et al. (2021, unpublished). All
experimental animals were born and reared at the
Agricultural  Research  Council (ARC), Irene.
Experimental animals were grazing on Kikuyu grass
and supplemented with pellets during winter season
and water provided ad-libitum throughout the study.
Pellets supplemented contains crude protein 130,
moisture 120.54, crude fat 25, crude fibre 120, calcium
6, phosphorus 2, potassium 9.60, magnesium 2.30,
selenium 0.18, manganese 36.00, iron 67.0, zinc 60.0,
copper 13.0, iodine 0.28, urea 0, ca:p ratio 1.4:1 (g/kg).

Oestrus Synchronization

A short-term oestrus synchronization protocol as
described by Ramukhithi et al., (2012) was used with
few amendments. In brief, Controlled Intravaginal
Drug Release dispensers (CIDR) (Zoetis, CIDR®),
containing 0.3 g progesterone was inserted according
to the manufacturer’s instructions, using disinfected
applicator. At the CIDR’s removal (10" day), ewes
were injected intramuscularly with 2.5 mL of Pregnant
Mare Serum Gonadotrophin (PMSG), (Intervet®) to
stimulate ovulation (Lehloenya et al., 2005). Total of 5
teaser rams were used, with each teaser ram given at
least 5 min and rested thereafter.

Onset and Duration of Oestrus

Following CIDR withdrawal, ewes were observed
for the onset and duration of oestrus for 72 h, at an
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interval of 12 h (6 h 00 am and 18 h 00 pm) using teaser
ram. Among other various signs of oestrus, the
twitching of tail and standing to be mounted
(Lehloenya et al., 2005; Ramukhithi et al., 2012;
Gore and Lehloenya, 2020) were targeted.

Hand Mating and Pregnancy Diagnosis

Ewes showing signs of oestrus were mated using
fertility-tested rams following inception of oestrus
signs. Sixteen breeding rams (Zulu sheep = 7, Bapedi
sheep = 5, Namaqua Afrikaner sheep = 2 and Damara
sheep = 2) and mating took place at a ratio of 1:5. Each
ram was allocated 10 min to mount any ewe of
respective breed in the pool of five ewes at a time (1:5).
Nevertheless, once an ewe was mounted it was then
removed so that it does not temper with the breeding
ram in mounting other ewes and to limit mounting one
ewe more than once. Ewes that did not show any signs
of oestrus were left with rams for 5 days. Forty-five
days following mating, pregnancy diagnosis was
conducted using ultrasound scanner (lbex pro, USA)
connected to the abdominal probe 47-63 Hz linear array
probe (E.L medical probe, 252420, USA). For the
ewes, which did not show any signs of oestrus and
confirmed pregnant after 45 days were recorded as
silent heaters.

Statistical Analysis

The data was subjected to an appropriate Analysis
of Variance (ANOVA) in SAS, 1999). The Shapiro-
Wilk’s test was performed on the standardized
residuals to test for deviations from normality (Shapiro
and Wilk, 1965). In cases where significant deviation
from normality was observed and due to skewness,
outliers were removed until it was normal or
symmetrically distributed. Student's t-LSDs (Least
significant differences) were calculated at a 5%
significance level to compare means of significant
source effects (Snedecor and Cochran, 1967). The
scores were subjected to 1:1 Frequency table and a Chi-
Square (y?) test was performed to test for equal
proportions. Contingency R x C frequency tables were
performed for association between treatments
(Snedecor and Cochran, 1967). The tests were
performed for association (Patterns) and where
significant differences were found graphs were
constructed to demonstrate the difference in patterns.
Correlation co-efficiency among parameters was
performed using Pearson’s correlation coefficient. The
above analysis was performed using SAS version 9.4
statistical software (SAS, 1999).

Results

This study evaluated the effect of breed on the oestrus
response, onset, duration, conception and lambing rate
and the results are obtainable in Table 1. One Bapedi ewe
loss CIDR and was removed from the experimental
animals. There was a significant (P<0.05) breed variations
for oestrus response among the South African indigenous
breeds used. However, there were silent heaters in all
breeds but more in Zulu sheep (data not shown).
Noteworthy, all Namaqua Afrikaner (100%) ewes
responded to oestrus synchronization followed by Bapedi
(88%) ewes and Zulu (83%) ewes, whereas Damara ewes
scored the lowest (70%).

No significant different (P>0.05) observed among
breeds (Zulu sheep, Bapedi sheep and Namaqua Afrikaner
sheep) for the onset of oestrus. Noteworthy, Namaqua
Afrikaner ewes took longer period (69.7£10.1 h) of time
showing signs of oestrus, whereas, Damara sheep had a
shorter period (27+11.7 h) of time showing signs of
oestrus in comparison to other breeds.

Conception rate was higher (86%) in Zulu sheep and
Bapedi (84%) sheep as compared to that of Damara (70%)
sheep and Namaqua Afrikaner (44%) sheep. Zulu (89%)
sheep and Bapedi (88%) sheep had higher lambing rate than
Damara (60%) sheep and Namaqua Afrikaner (44%) sheep.

The effect of age and body weight on the oestrus
response, onset, duration, conception and lambing rate
were further evaluated and the results are attainable in
Table 1. Four years old ewes were associated with the
higher (93%) oestrus response than <3 (83%), 5 (83%)
and >6 (83%) years. However, ewes that were >6 years
had high conception rate (94%) than <3 years (63%), 4
years (79%) and 5 years (83%) old. Lambing rate was also
higher (84%) in the >6 years old ewes than <3 years
(75%), 4 years (79%) and 5 (79%) years old.

Moderate weighing ewes responded better (89%) to
oestrus synchronization than heavier (86%) and lighter ewes
(83%). Nonetheless, there was no significant difference
(P<0.05) on the onset and the duration of oestrus when
lighter, moderate and heavier ewes were compared.

Lighter ewes had higher conception rate (83%) and
lambing (90%) rate than heavier (77 and 64%) and
moderate (68 and 78%), respectively. Ewes that were 4
years old had better oestrus response rate (93%) than 3 years
ewes (83%), 5 years ewes (83%) and >6 years ewes (83%).
However, no significant difference observed among age
groups (<3, 4, 5, >6 years) for the onset of oestrus.

The effect of body weight on the oestrous response,
onset, duration conception and lambing rate within the
breeds are obtainable in Table 2. All lighter Namaqua
Afrikaner ewes (100%) responded to oestrus
synchronization, followed by lighter Bapedi (93%) sheep,
lighter Damara (80%) sheep, whereas lighter Zulu ewes
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scored the lowest (70%). All moderate Bapedi sheep and
Namaqua Afrikaner (100%) ewes responded to oestrus
synchronization, followed by moderate Zulu (89%) sheep
and moderate Damaras’ (60%) sheep. All heavy Zulu sheep
and Namaqua Afrikaner (100%) sheep responded to oestrus
synchronization. However, body weight classifications
within the breeds could not lead to any significant difference
(p<0.05) for the onset of oestrus. However, lightweight
Namaqua Afrikaner sheep had a longest oestrus duration
(81£14.6 h) whereas, light Damara ewes scored the lowest
oestrus duration (45x14.6 h).

Moderate weight Damara ewes had higher conception
rate (80%) and lambing rate (80%). Lighter Zulu ewes
scored 94% for both conception and lambing rate,
whereas heavier Zulu ewes scored 90% for both
conception and the lambing rate. Lighter Bapedi ewes had
86% conception and 100% lambing rate.

Conception rate was higher in the moderate weighing
Damaras (80%) sheep followed by Zulu sheep and Bapedi
sheep (both at 67%), whereas moderate weighing
Namaqua Afrikaner sheep scored the lowest (50%). Heavy
Zulu ewes had high conception rate (90%) than Bapedi
(86%) sheep and Namaqua Afrikaner (33%) sheep. Higher
(100%) lambing rate was observed on lighter Bapedi sheep
followed by lighter Zulu sheep (94%). Lambing rate was
higher in heavy Zulu ewes (90%) than Bapedi (63%) sheep
and Namaqua Afrikaner (0%) sheep. No heavy Damara ewes
were found at the Agricultural Research Council.

The results on the effect of breed and age on the litter
size are obtainable in Table 3. Single born lambs were
dominating in Bapedi (68%) sheep. However, twin (53%)
and quadruplets (3%) were dominating in Zulu sheep. No
significant (P<0.05) difference observed between Zulu (3%)
sheep and Namaqua Afrikaner (11%) sheep in terms of
triplets birth. Ewes that are <3 years had higher single born
lambs (63%) compared to those with 4, 5 and >6 years, 32,
30 and 50%, respectively. Twins born lambs were higher

(56%) on the ewes that are 5 years old followed by >6 years
(44%). Only one ewe from >3 years and 4 years group gave
birth to triplets, whereas only one ewe from 4 years old group
gave birth to quadruplets.

Results about the influence of breed and age on lambs’
birth weight, weaning weight and mortality rate are
obtainable in Table 4. There was a significant (P<0.05)
variations among the breeds on birth weight. Damara
lambs were heavier (3.9+0.2 kg) than other breeds. No
significant different (P>0.05) observed among Zulu
sheep, Bapedi sheep and Namaqua Afrikaner lambs on
birth weight, with similar trend for weaning weight. Zulu
sheep were associated with low weaning weight because
of higher litter size than other breeds. There was a higher
mortality rate (67%) in Damara sheep breed than Zulu (31%)
sheep and Namaqua Afrikaner (44%) sheep with Bapedi
sheep scoring the lowest lamb mortality rate 29%). These
results suggest a poor mothering ability in Damara sheep.

Ewes that were <3 years old had higher lamb birth weight
(3.5+0.2 kg) than 4 years old ewes (2.7£0.2 kg). Five and >6
years old ewes had lambs that had same birth weight
(P>0.05). Three years old ewes further yielded higher
weaning weight (13.5+0.8 kg) than 6 years ewes (11.8+0.7
kg), though could not differ significantly with the 4 years
(12.4+0.9kg) and 5 years (12.4+0.6 kg). Three years and
below old ewes had high (50%) mortality rate than 5 years
(25%) and >6 years (27%) whereas, 4 years old ewes had
significant low (20%) mortality rate. Most lamb mortality
causes were lamb negligence/starvation that might be due to
various reason such as inexperience in young ewes.

The correlation coefficient between Lamb Weaning
Weight (LWW), Lamb Birth Weight (LBW), Dam
Weight at Mating (DWM) and Dam Weight at Lambing
(DWL) are obtainable in Table 5. There was a positive
correlation between LBW and LWW (r = 0.67, p<0.0001).
However, although heavier lambs at birth are likely to
have heavy weaning weight, it is not recommended due to
possible lambing difficulties that were observed in Bapedi
sheep and Damara ewes (data not shown).

Table 1: Effect of breed, age and body weight on oestrous response, onset, duration and conception rate following oestrus

synchronization of South African indigenous sheep

Oestrus response  Onset of oestrus

Oestrous duration

Sheep breeds (%) (h) (mean £ SE)  (h) (mean % SE) Conception rate (%) Lambing rate (%)
Zulu 83 (30/36)° 33.3£3.12 52+5.12 86 (31/36)? 89 (32/36)2
Bapedi 88 (22/25)° 31.9+4.32 56.6+7.1° 84 (21/25)? 88 (22/25)2
Namaqua Afrikaner 100 (9/9)2 39+6.12 69.7+10.12 44 (4/9) © 44 (4/9)°
Damara 70 (7/10)¢ 2347.1° 27+11.7¢ 70 (7/10)° 60 (6/10)°
Age (years)

<3 years 83 (20/24)° 37.5%£3.6 51.54#5.9 63 (15/24)° 75 (18/24)¢
4 years 93 13/14)2 33.4+4.6 58.3+8.7 79 (11/14)° 79 (11/14)°
5 years 83 (20/24)° 31+3.5 51+6.4 83 (20/24)° 79 (19/24)°
>6 years 83 (15/18)" 30.7+4.1 47.3+7.2 94 (17/18) 84 (16/18)
Body weight classification

Light 83 (33/40)° 33.9+3.3 3949.1P 83 (33/40)? 90 (36/40)2
Moderate 89 (16/18) 32.9+4.8 61.6+£7.92 68 (13/18)° 78 (14/18)°
Heavier 86 (19/22)° 28.7+7 39+11.7° 77 (17/22)° 64(14/22)°

Values with different superscripts within the same column and on the cell differ significantly (P<0.05)
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Table 2: Interaction between South African indigenous sheep breeds and body weight classification and their effect of body weight on

oestrous response, onset duration and conception rate

Measurable parameters

Breed x BW Onset of oestrus Oestrous duration

classification Oestrus response (%)  (h) (Mean £ SE) (h) (Mean + SE) Conception rate % Lambing rate %
Light weight

Zulu 70 (12/17) 29.7+4.3P 38.1+7.1¢ 94 (16/17) 94 (16/17)
Bapedi 93 (13/14) 36.9+4.72 58.3+7.8P 86 (12/14) 100 (14/14)
Namaqua Afrikaner 100 (4/4) 33+8.8% 81+14.6° 50 (2/4) 50 (2/4)
Damara 80 (4/5) 36+7.82 36 £13.1° 60 (3/5) 80 (4/5)
Moderate weight

Zulu 89 (8/9) 30.745.8 61.3+9.82 67 (6/9) 78 (7/9)
Bapedi 100 (3/3) 32+10.1 68+16.92 67 (2/3) 100 (3/3)
Namaqua Afrikaner 100 (2/2) 36+12.4 72+20.72 50 (1/2) 100 (2/2)
Damara 60 (3/5) 33+8.8 45+14.6° 80 (4/5) 80 (4/5)
Heavy weight

Zulu 100 (10/10) 39.645.52 56.4+9.32 90 (9/10) 90 (9/10)
Bapedi 75 (6/8) 2746.2° 43.5+10.3° 86 (7/8) 63 (5/8)
Namaqua Afrikaner 100 (3/3) 48+10.12 56+16.92 33 (1/3) 0 (0/3)
Damara - - - - -

Value with different superscripts within the same column on the same cell differ significantly (P<0.05)

Table 3: The effect of breed and age on the litter size of South African indigenous sheep following oestrus synchronization

Breed Single % Twins % Triplets % Quadruplets %
Zulu 28 (10/36)¢ 53 (19/36)2 3 (1/36)? 3(1/36)2
Bapedi 68 (17/25)2 28 (7/25)° 0 (0/25) 0 (0/25)
Namaqua Afrikaner 33 (3/9)¢ 11 (1/9)¢ 11 (1/9)2 0 (0/9)
Damara 50 (5/10)° 20 (2/10)° 0 (0/10) 0 (0/10)

Age (years)

<3 63 (15/24)2 17 (4124) 4 (1124) 0 (0/24)

4 33 (5/15)¢ 27 (4/15) 7 (1/15) 7 (1/15)

5 32 (8/25)¢ 56 (14/25)2 0 (0/25) 0 (0/25)

>6 50 (8/16)° 44 (7/16)° 0 (0/16) 0 (0/16)

Values with different superscripts within the same column on the same cell differ significantly (P<0.05)

Table 4: The effect of breed and age on lambs’ birth, weaning weight and mortality rate of South African indigenous sheep following

oestrus synchronization

Breed Lamb birth weight (kg) (Mean + SE) Lamb weaning weight (kg) (Mean + SE) Mortality rate (%)
Zulu 2.8+0.1° 11.6+0.5" 31 (17/55) ¢
Bapedi 3.1+0.1° 13.4+0.7%2 29 (9/31) ¢
Namaqua Afrikaner 3.1+0.2° 10.5+0.8° 44 (4/9) b

Damara 3.9+0.22 14.1+1.28 67 (6/9) @

Age (years)

<3 3.8+0.22 13.5+0.82 50 (13/26) @

4 2.7+0.2 P2 12.4+0.9 20 (4/20) ¢

5 2.7+0.1%2 12.4+0.6" 25 (9/36) ©

>6 3+0.2° 11.8+0.7° 27 (6/22) ®

Values with different superscripts within the same column on the same cell differ significantly (P<0.05)

Table 5: Pearson’s correlation among LWW, LBW, DW at
weaning and at mating as the Birth weight

Parameters DWM LBW
LBW 0.44**
LWW 0.39* 0.67**

DWM - dam weight at mating, LBW - lamb birth weight, LWW
- lamb weaning weight
** p<0.0001, * p<0.001

Discussion

This study evaluated the effect of breeds on the oestrus
onset, response, duration, conception and lambing rate.
Oestrus synchronization is a vital tool for successful and
the control of reproduction efficiency, particularly
conservation  through  population  improvement
(Gibbons et al., 2019). It has been found that, oestrus
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response ranges from 4.3 - 100% although, highly
depending on the protocol employed (Omontese et al.,
2016). There was a huge breed variation observed in this
study in most of the parameters measured. These results
were like that of Gizaw et al. (2016), who reported a
noticeable variation among different breeds following
oestrus synchronization. However, not comparable to that
reported by Mekuriaw et al. (2016) in the Menz and
crossbred sheep. Nevertheless, all South African indigenous
breeds responses to oestrus synchronization fell within a
range reported by Omontese et al. (2016). Moreover,
environmental condition and season also does influence
oestrous responses (Mukasa-Mugerwa et al., 2002).

This study could not find any significant differences
for the onset of oestrus. These results were however,
different to that observed by Kridli et al. (2009), in brown
and black faced Awassi ewes. Nonetheless, it appears that
the onset of oestrus following oestrus synchronization
occasionally depends on the protocol used (Uriol et al.,
2019). However, the Namaqua Afrikaner ewes took
longer period showing signs of oestrus. This could be
beneficial to farmers who prefers to do double
insemination (Paulenz et al.,, 2003). According to
Ramukhithi et al. (2012), short period on oestrus might
have undesirable effect on conception rate if artificial
insemination was to be conducted at the recommended 52
h following CIDR’s removal.

There was a breed variation for conception rate, with
Zulu and Bapedi performing better than that of Namaqua
Afrikaner and Damara. Results found between Bapedi
sheep and Zulu sheep were similar to that reported
previously by Kridli et al. (2009); Zeleke et al. (2005) and
Mansur et al. (2018) where lambing rate could not differ
among breeds and their lactation statuses. The conception
and lambing rate of Zulu sheep and Bapedi sheep were
comparable to Farrag (2019) results who reported that,
oestrus synchronization result in higher conception rate
on the Abou-Delik sheep.

Age and body weight were also among numerous
factors affected oestrus response, conception rate and the
lambing rate. Similar effect of age was reported in Central
Anatolian Merino sheep (Aktas et al., 2015) and in
Juvenile ewes (Edwards et al., 2016). Nevertheless, our
results differed from that reported by Al-Sharify and
Altaei (2020) who found younger ewes to perform better
than older ewes in local Awassi and Iranian Karakul sheep
in terms oestrus responses. Nevertheless, these
differences might be because of the age groups
comparison in these two studies. In terms of body weight
as a factor influencing measured parameters, our
observation however differed to that reported by Gizaw et al.
(2016), who found the heavier ewes to respond better to
oestrus synchronization compared to lighter ewes. In their

study, it was indicated that, there would be 14.7% chances
of oestrous response rate to increase when body weight is
increased. This was also supported by Mbayahaga et al.
(1998) in the local Burundian ewes.

Zulu sheep were mostly lighter and had more silent
heaters however, with higher conception rate. These
results differed to those of Aktas et al. (2015) in Anatolian
Merino sheep where it they concluded that heavier ewes
conceive and lambs better than lighter ewes. Season of the
year (Mukasa-Mugerwa et al., 2002) and nutritive quality
has adverse effect on animal productivity (Robertson and
Friend, 2019). Therefore, these equivocal results might be
due to the quality of pastures in these two studies as they
were conducted in different seasons (Hashemi et al.,
2006). Despite that differences, our results looked better
than that reported by Maghashu (2020), where only 81%
Bapedi ewes responded to oestrus synchronization. These
transformations might be due to the age and the different
environment with different temperatures in their study
and the current study. Heavier ewes were associated with
higher oestrus responses, these results were in line to
those reported by Maghashu (2020).

Current study observed high breed and age variation
for litter size, with Bapedi sheep associated with the single
born lambs. Litter size variations among the breeds has
been reported previously (Kandiwa et al., 2020) and can
have an influence on the birth weight (Assan, 2013a). Low
birth weight in multiple birth is solely due to the shortage
of feed supply in the uterus (Assan, 2013b). Moreover,
breed, parity, sex and type of birth and the season were
reported to affect birth weight and weaning weight (Baneh
and Hafezian, 2009; Bermejo et al., 2010; Petrovic et al.,
2011; Oyebade et al., 2012). For instance, single born
lambs are heavier and grow faster than twins, triplets and
quadruplets (Petrovic et al., 2011) because there is no
milk competition when they are feeding from their
mothers (Bermejo et al., 2010). Selecting for heavier
lambs might increase body weight development and
growth rate (Ata and Hamad, 2015) thus increasing farm
per capita. Nevertheless, birth weight is highly correlated
to lambing difficulties such as dystocia (Assan, 2013a). In
the current study no lambing difficulties were associated
with the litter size (data not shown).

Ewes that were <3 years old had higher lamb birth
weight than 4 years old ewes. Five and >6 years old
ewes had lambs with the same birth weight. These
results contradict to Kenyon et al. (2004) and
Petrovic et al. (2011) when Hoggets and Serbian
indigenous sheep were used, respectively. These
differences might due to different body size as
indigenous Serbian sheep are larger framed breed as
compare to South African indigenous sheep. Moreover,
age of the ewe is another essential factor determining
fertility (Aktas et al., 2015; Gibbons et al., 2019).
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The study further examined the correlation between
LWW, LBW, DWM and DWL. Positive correlation found
between LBW and LWW was in line to with that of Assan
and Makuza, (2005) on the indigenous Sabi, Mutton
Merino and Dorper sheep. Besides that, weaning weight
is an important economic trait influential to the profit
returns in sheep production (Assan and Makuza, 2005).

Conclusion

Namaqua Afrikaner sheep responded well to oestrus
synchronization and took longer period showing signs of
oestrus. However, Zulu sheep and Bapedi sheep were
more fertile than other Damara sheep and Namaqua
Afrikaner sheep following oestrus synchronization. Age
does influence South African indigenous sheep oestrus
response, conception rate and lambing rate. Young ewes (<3
years) produced heavier lambs but their lambs’ mortality rate
was higher due to inexperience. However, older ewes (5 and
>6 had higher conception and lambing rate.
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