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A study was carried out to assess the effects of nutritional supplementation (flushing) and season of 
kidding on reproductive performance of Small East African (SEA) does and growth performance of their 
crossbred (Norwegian x SEA). Seasons of kidding were defined as season 1 (June- August) and 2 
(September to November) which represented the early and late dry months of the year, respectively. A 
total of 90 grazing does were divided into three groups of 30 does each and monitored for two years. In 
each observational year, one group (control goats) received no concentrate supplementation while the 
remaining groups were subjected to 200 or 400 g of concentrate diet/doe/day for a period of 60 days 
(November to January) before mating. Does were then exposed to sexually active bucks from January 
through June in 2008 and 2009. Nutritional flushing and season of kidding had no effects (P>0.05) on 
fertility, prolificacy and fecundity. Nonetheless, the relative weight increase during gestation was 35.8 % 
in season 1 being higher (P<0.01) than 12.6% recorded in season 2. The proportion of weight loss of 
does kidding in season 1(6.1%) was, however, lower (P<0.05) than 8.9% in season 2. Kids born in 
season 1 grew at a faster rate than their counterparts born in season 2 (80 vs. 57 g/day, P<0.05). 
Consequently, the average weight of kids weaned per doe kidding was 2 kg in favour of season 1. It is 
concluded that nutritional flushing during peak-dry season may not be necessary for goats to conceive 
especially when raised on lightly grazed rangeland and that breeding activities of goats should 
preferably be restricted to January to March for kidding to take place during early dry season (June to 
August). 
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INTRODUCTION 
 
The seasonality in feed availability and quality is an 
important constraint to biological productivity of small 
ruminants in the tropics (Berhane and Eik, 2006; Ben 
Salem and Smith, 2008). In Tanzania, as in most  tropical  
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countries, small ruminants breed throughout the year and 
this can result in overall poor survival of dams and kids, 
reduced reproductive and productive performances 
especially when late pregnancy and resulting kidding fall 
into periods with insufficient forage availability (Karikari 
and Blasu, 2009). However, tropical breeds of goats are 
known to be a seasonally polyoestrus and therefore it is 
possible to manipulate their breeding activity to coincide 
with periods of  adequate  feed  supply  and  low  disease  



 

 
 
 
 
challenges (Amoah et al., 1996).Such a breeding strategy 
is potentially advantageous both in terms of improved 
reproductive activity of the does and the growth 
performance of kids.  

Since nutritional requirements vary throughout the 
reproductive cycle, strategic feed supplementation can 
also be an important tool to improve reproductive 
efficiency. Nutrition is generally recognized as a signi-
ficant regulator of reproduction (Smith and Akinbamijo, 
2000) and that improvement in the nutritional status of 
the does particularly preceding mating (flushing),is known 
to increase fertility in small ruminants due to dynamic 
effects of nutrition on  ovulation rate (Kusina et al., 2001). 

Flushing has also been reported to increase the body 
condition and weights of does not only at mating (static 
effects) but also during their post-partum period (Titi et 
al., 2008). Responses to flushing, however, are often 
variable and inconsistent depending on factors such as 
genotypes (Sormunen-Cristian and Jauhiainen, 2002; 
Chemineau et al., 2004), body conditions of the animals 
(O’Callaghan et al., 2000), timing and duration of flushing 
(Sabra and Hassan, 2008; Karikari and Blasu, 2009), the 
amount and quality of dietary supplements for example, 
energy and protein levels (Acero-Camelo et al., 2008) 
and the grazing background (Molle et al., 1995). There is, 
however, scanty information on effects of nutrition and 
seasonal influences on productivity and reproduction of 
goats under grazing conditions of semi arid areas in 
Tanzania.  

The objective of this study was to test the hypothesis 
that supplementary feeding during peak-dry season is 
needed if goats are to attain high conception rate and 
that kidding towards the end of the long-rains will improve 
performance of small east African (SEA) goats and their 
crossbred.  
 
MATERIALS AND METHODS 

 
Site 

 
The study was conducted at Mulbadaw farm (35º 12' E, 04º 25' S), 
in Hanang district of Manyara region in Tanzania. The area 
receives 408 to 802 mm of rainfall most of which falls between 
December and May.Mean annual minimum and maximum 
temperatures at the site are 10 and 29°C, respectively.The vege-
tation type is mainly wooded grassland. The area is inhabited by 
the Barabaig people whose main occupation is pastoralism with 
cattle and goats as the most predominant livestock species. The 
experimental site was only lightly grazed as no livestock species 

other than the experimental goats were allowed to graze in the 
area. More details of feed resources in the study area are given in 
Safari et al. (2011) 

 
 
Animals, treatments and management 

 
Ninety SEA does of 2 to 6 years of age and of parity 2 to 5 with 
mean weight of 27.9±0.7 kg were used in a two-year study 
commencing in November, 2007 and ending in October, 2009. All 
does were injected with ivermectin (Kelamectin 1%) subcutaneously 
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at a dose of 0.2 mg/kg body weight for treatment and control of 
gastrointestinal and ecto-parasites.Thereafter,animals were regu-
larly screened for gastrointestinal parasites and only those that 
harbored 1000 or more eggs per gram of faeces were given 
anthelmintics. The does were randomly assigned to three dietary 
treatment groups which were balanced according to weight, parity 
and age and were fed in groups. The dietary treatment groups were 
control goats (T0) where goats received no dietary supplementation 
and represent the traditional management system while T200 
(goats supplemented with 200 g of concentrate per day) and T400 
(goats supplemented with 400 g of concentrate per day) groups 
were supplemented with 200 g and 400 g of concentrate diet per 
doe per day, respectively.  

The concentrate diet was composed of maize bran (70%), 
sunflower seedcake (28%) and mineral mix (2%). The mineral mix 
(TANFEED Co. Ltd) consisted of  Ca (in percentage, manu-
facturer’s specifications) (25.8), S (0.3), Mg (0.5), Fe (0.1), Na 
(29.05), P (12.9), Cl (31.08), Zn (0.02), B-cr (0.02) and K (0.05). 
The flushing period was 60 days after which does were exposed to 
sexually active Norwegian bucks (buck to doe ratio of 1:15) for the 
period between January and June in 2008 and in 2009. All goats 
grazed for five hours (9:00 to 12:00 and 14.00 to 16.00 h) during 

the day. The animals grazed in wooded grassland with Cynodon 
nlemfuensis, Chloris pycnohrix, Cenchrus centgrus, Sorghum spp, 

Cynoglossum lanceolutum, Lactuca capensis, Sesbania sp, Bidens 

stepia, Solanum arundo, Acacia seyal, Acacia xanthophloea and 

Ormocarpum kirkii as the most preferred forage species. Between 
12:00 and 14:00 h, goats rested in their house where water and 
mineral licks were available. In the evenings, dietary treatments 
were provided to the animals confined in separate pens.  

 
 
Measurements 

 
Body weights (BW) and body condition scores (BCS) of does were 
recorded monthly for the period between flushing and three months 
post-kidding. A five point-scale 1 = very thin, 5 = very fat (Russel et 
al., 1969) was used for the assessment of BCS. Birth type (single or 
twins), birth weight and sex of kids were recorded. Kids were 

weighed within 24 h after birth and thereafter weekly for 12 weeks. 
Weight gains (g/day) of both does and kids were derived as (final 
BW (g) - initial BW (g))/number of days involved.  

 
 
Statistical analyses 

 
Data from doe live-weight, BCS and birth weight and weight gain of 

kids were analysed using the General Linear Model procedures of 
SAS (2001). For does, fixed effects included in the model were 
season of birth of kids (season 1 defined as June- August and 
season 2 as September-November), flushing (0, 200 or 400 g of 
concentrate/doe/day), type of birth (single or twin), parity of the doe 
(<3, 3 to 5 and >5) and the birth type x doe parity interactions. 
Least squares means were generated for body weights of does for 
example, pre-mating live weight changes and relative weight 
increase during gestation.  

The independent variables used to assess response variables in 
does were also used to study their effects on birth weights of kids, 
growth rate of kids from kidding to weaning and the average weight 
of kids weaned per kg doe kidding. Where means were generated 
for variables studied in does and kids, the PDIFF option was used 
to separate them and when means were significant by ANOVA at 
P<0.05, they were separated by least significance difference test. If 
0.05<P<0.10, then differences were considered to suggest a trend, 
or tendency, to significance.  

Reproductive characteristics data were derived as follows: fertility 
rate as the number of does kidding (live or dead  offspring) /number  



 

4950         Afr. J. Agric. Res. 
 
 
 

Table 1. Effect of flushing on body weight and condition of small east African does (least squares means ± 
S.E.M). 
 

Variable 
Supplementation 

S.E.M Sign. 
T0 T200 T400 

Body weight      

Start of flushing (kg)  28.2 27.85 27.8 0.67 NS 

End of flushing (kg) 26.6
c
 28.1

b
 29.4

a
 0.39 * 

ADG, flushing to mating -27.8
c
 3.3

b
 26.2

a
 6.61 *** 

At kidding (kg) 33.5
b
 33.3

b
 34.1

a
 0.48 * 

One month post-kidding (kg) 31.2
b
 30.8

b
 32.2

a
 0.47 * 

Three months post-kidding (kg) 28.5 27.9 28.6 0.47 NS 

ADG, kidding to weaning  -53.9 -57.0 -53.2 6.40 NS 

      

Body condition scores 2.81
b
 2.87

b
 3.07

a
 0.03 *** 

Start of flushing 2.69 2.69 2.71 0.09 NS 

 End of flushing 2.96
c
 3.19

b
 3.38

a
 0.07 * 

 At kidding 2.87
c
 3.18

b
 3.34

a
 0.07 * 

 One month post-kidding 3.03 3.21 3.30 0.11 **** 

Three months post-kidding 2.75 2.62 2.78 0.07 NS 
 
abc 

Means in the same row with different superscripts are significantly different (P<0.05). *P<0.05; ***P<0.001 

****0.05<P<0.1; NS not significant. 

 
 
 
of does exposed for breeding x100; prolificacy as number of 
offspring born (alive or dead)/number of does kidding (live or dead 
offspring) x100 and fecundity as number of offspring born (alive or 
dead)/number of does exposed for breedingx100. Values obtained 
were then subjected to Chi-square test to assess the association 
between the reproductive characteristics and nutritional treatments. 
Yearly,difference was not significant for any of the traits studied. 
Thus, data for the two years were pooled to increase precision. 

Kiddings were separated into season 1 (June-August) vs. season 2 
(September to November) as this categorization showed the largest 
variations for most of the traits studied. 
 
 
RESULTS 

 
Effects of concentrate supplementation on body 
weight and condition of does 

 
Concentrate supplementation affected (P<0.05) body 
weight gains of does. At the end of the supplementation 
period, T400 does performed better than the other groups 
(Table 1).On average T400 does were heavier (2.8 kg) 
and in better condition (0.42 points) than the control 
does. Changes in body weight among supplemented 
goats relative to the control group corresponded to 5.8 
and 1% increase for T400 and T200 does, respectively. 
During the same period, control goats lost 5.7% of their 
body weight. Live weights of T400 does at the time of 
kidding and at one month post-kidding were still higher 
(P<0.05) than the weights for T200 and control does. 
Twelve weeks post-kidding, however, the corresponding 
weights for these groups did not differ  substantially.  The 

average reduction in live weight of does from kidding to 
weaning was similar in the three groups. Generally, body 
condition scores followed the same trend as body weight 
changes. There were no significant (P>0.05) effects of 
concentrate supplementation on fertility, fecundity, 
prolificacy and twinning rates as were for the litter size, 
birth weight, growth rate from birth to weaning or weight 
loss of does from kidding to weaning. Litter size averaged 
1.34, 1.28 and 1.23 in T400, T200 and control does, 
respectively. Differences in these means, however, were 
small and insignificant. 

 
 
Effects of season on live weight changes of kids and 
does and reproductive traits of does 

 
Period of mating as reflected by the season of kidding 
affected gestational weight increase of does and growth 
rates of kids (Table 2). Increase in relative weight during 
gestation period for does carrying singles for season 2 
kidding was lower (P<0.01) by 21.2% compared to the 
weight increase of their counterparts in season 1. 
Corresponding value for does carrying twins was 18% 
higher (P<0.05) in season 1 compared to that in season 
2. The average birth weights of kids born in season 1 and 
2 were similar (2.5 vs. 2.4 kg, respectively; P>0.05) and a 
steady increase in body weights was observed for kids 
born in the two kidding seasons. However, the rate of 
growth was different between seasons. Kids born in 
season   1   grew   at   faster   rates   compared   to   their  



 

Safari et al.           4951 
 
 
 

Table 2. Least squares means ± S.E.M for the body weight changes of SEA does and their kids (N x 
SEA) in two seasons of kidding in two years of study. 
 

Variable Season 1 Season 2    Sign. 

Relative weight increase during gestation (%)    

Does carrying singles 33.9±2.35 12.6±7.57 ** 

Does carrying twins 35.8±5.57 17.8±5.50 * 

    

Live weight of kids (kg)    

Week1 2.5±0.23 2.4±0.07 NS 

Week4 5.5±0.14 4.4±0.25 *** 

Week8 7.5±0.24 6.4±0.47 * 

Week12 9.8±0.26 7.6±0.55 ** 

    

Growth rate of kids (g/day)    

Week 1- 4  102.2±6.22 68.0±5.62 * 

Week 4-8  68.1±5.96 65.3±6.05 NS 

Week 8-12 76.6±7.57 41.2±8.97 * 

Weight  of kid weaned, kg/kg doe kidding 2.6±0.24 1.80±0.30 * 

Weight  of kid weaned, kg/doe kidding 9.5
 
 ±0.20 7.5

 
 ±0.33 *** 

Pre-weaning mortality (%) 13  17 NS 

Weight change of does (%), kidding to weaning -6.1±0.47 -8.9±0.45 * 
 

*P<0.05; **P<0.01; ***P<0.001; NS, not significant. 

 
 
 
counterparts in season 2 with a difference of 2.2 kg 
(29%) being reached at 12 weeks post-kidding (P<0.01). 
The average weight of kids weaned per kg doe kidding 
was higher (P<0.05) in season 1 than in season 2 (2.6 vs. 
1.8 kg) and the weight of kids weaned per doe kidding 
was about 27% lower (7.5 vs. 9.5 kg; P<0.001) in season 
2 than that in season 1.  

Pre-weaning mortality was similar for seasons 1 and 2. 
However, percentage weight loss of does from kidding  to 
12 weeks post-kidding was lower (P<0.01) for season 1 
compared to that in season 2 (6.1vs. 8.9). Of 180 
observations made during the two years of study, a total 
of 128 does kidded in season 1 whereas only 34 does 
kidded in season 2.Comparison of reproductive 
performance between season 1 and 2 showed no 
significant differences in terms of fertility (71.0 vs 65.4%, 
x

2
 = 0.23, P>0.05), prolificacy (1.07 vs 1.05 x

2
 = 0.00, 

P>0.05), and fecundity (0.76 vs 0.69, x
2
 = 0.00, P>0.05).  

 
 
Effects of sex, type of birth and parity of dam on 
growth rates of kids 
 
Male and female kids had similar (P>0.05) weights at 
birth but male kids were consistently heavier (P<0.05) 
than female kids thereafter (Table 3). Differences of 0.55, 
0.94 and 0.48 kg in favour of male kids were recorded at 
the fourth, eighth and twelfth week, respectively. Type of 
birth also affected weight gain in kids. Between week of 
birth and week 12, kids born as singles gained  weight  at 

a faster rate than twins. As a result, the weights of 
singletons were higher (P<0.01) by 1.1 kg at 12 weeks of 
age. In contrast, parity of does had no effect (P>0.05) on 
birth weight and pre-weaning growth rate of kids. Sex of 
kids, type of birth and parity of dams did not influence 
(P>0.05) the survival rates of kids significantly. Birth type 
x parity interaction affected (P<0.05) birth weight of kids 
where single kids from all parity classes were similar 
(P>0.05) in birth weights but heavier (P<0.05) than twins 
from parity five and below. However, the difference 
narrowed at the fourth week and disappeared at the 
eighth week of age. Differences between weights of kids 
born singles and those born twins also narrowed with 
increasing parity stage. These differences were 0.8, 0.3 
and 0.2 kg for kids born of does in <3, 3 to 5 and >5 
parity categories, respectively. 
 
 
Effects of season of kidding, type of birth and parity 
stage on live weight changes of does from birth to 
weaning 
 
Results summarizing live weight changes of does from 
kidding to weaning are presented in Table 4. Kidding 
season influenced live body weight of does up to weaning 
period. Higher (P<0.05) live weights of does were 
recorded in season 1 than in season 2 at kidding (29.6 vs 
28.5 kg) and at weaning (27.9 vs 26.1 kg). Type of birth 
had a significant (P<0.05) influence on weight of dams up 
to  eight  weeks  post-kidding  with  does  nursing  singles  



 

4952         Afr. J. Agric. Res. 
 
 
 

Table 3. Effect of birth type, parity of dam, and sex on growth performance (1 to 12 weeks) and survival rates of N x SEA kids 
in two years of study. 
 

Fixed effect 
  Time (weeks)    Survival rate 

       Chi square 1 4 8 12 

Sex of kid      

Male 2.38±0.06 5.23±0.14 7.37±0.22 9.25±0.18 72/82 (87.8 %) 

Female 2.37±0.07 4.68±0.14 6.43±0.23 8.77±0.17 78/92 (84.7 %) 

Significance      NS       * **      * NS 

      

Type of birth      

Single 2.4±0.06 5.3
 
 ±0.11 7.31 ±0.20 9.4±0.24 124/142 (87.3%) 

Twin 2.2±0.07 4.3
 
 ±0.15 6.18

 
 ±0.27 8.3±0.31 26/32 (81.3 %) 

Significance *     *** ***     ** NS 

      

Parity      

<3 2.3±0.26 4.96±0.58 7.08±0.93 9.1 ±1.06 44/50 (88.0 %) 

3-5 2.4±0.07 5.19±0.16 7.19±0.93 9.3 ±0.34 58/64 (90.6 %) 

 >5 2.4±0.12 5.10±0.22 7.27±0.93 9.3 ±0.46 48/60 (80.0 %) 

Significance NS NS NS NS NS 

      

Birth type-parity interaction      

Single x parity <3 2.4
a
±0.19 4.96±0.55 7.08±0.91 9.3±1.03  

Single x parity 3-5 2.4
a
±0.06 5.49±0.19 7.49±0.32 9.8±0.42  

Single x parity >5 2.5
a
±0.08 5.19±0.23 7.42±0.39 9.9±0.46  

Twin x parity <3 1.6
b
±0.03       -      -      -  

Twin x parity 3-5 2.1
b
±0.09 4.52±0.28 6.52±0.48 8.4±0.58  

Twin x parity >5 2.3
ab

±0.21 4.58±0.55 6.12±1.12 8.6±1.03  

Significance      *     ****    NS      NS  
 

ab 
Least squares means with a common superscript in the same column are not significantly different (P>0.05), *P<0.05; **P<0.01; 

***P<0.001; ****0.05<P<0.1; NS, not significant. 

 
 
 
exhibiting heavier weights compared with those nursing 
twins. However, at twelve weeks post-kidding, weights of 
these two groups of does were similar (P>0.05). Between 
week 1 and week 8, does in parity 3 and those in >5 
parity category had similar (P>0.05) body weights but 
were heavier (P<0.05) than those with < 3 parity stage. 
However, no differences of live weights of does due to 
parity were found 12 weeks post-kidding. Interaction 
between parity and litter size indicated lowest live weights 
for does with <3 parity  nursing singles whilst the heaviest 
does were those with <5 parity nursing twins.  
 
 
DISCUSSION 
 
The effect of the nutritional flushing on reproductive 
performance was not significant and the results are in 
agreement with previous investigations (Sormunen-
Cristian and Jauhiainen, 2002; Zarazaga et al., 2005) but 
disagrees with observations made by Blache et al. 
(2008), and this indicates that flushing has variable 
effects on such  performance.  Failure  to  detect  flushing 

effects in the present study could be explained by the fact 
that does used were already in good body condition at 
the time of flushing. In a similar study, Hart (2008) 
concluded that flushing practice in Spanish goats is 
unlikely to show clear effects on kidding or conception 
rates when the goats are in reasonable body condition 
score (2.5 to 3.5, in a five point-scale). Thus, there 
appears no justification for flushing does except when 
they are in poor body condition. 

A sufficiently high live weight of does is essential in 
maintaining good reproductive performance as well as 
growth performance and survival rates of kids. In the 
present study, the gestational live weight increase of 
does that kidded in season 1 were well above the range 
of 20 and 22% required during pregnancy in order to 
prevent mobilisation of fat reserves by the dam (Teacher, 
1970). However, the corresponding gestational weight 
increase of does kidding in season 2 were below this 
range. Weight changes of does during pregnancy often 
indicate pre-natal development of the fetus as evidenced 
by significant correlations between birth weight of the 
offspring and the body weight of the dam   (Bosso  et  al.,  
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Table 4. Least-squares means ± SE of live weight of fertile SEA does (kg) from birth to weaning (week 1 to 12) as 
affected by season, litter size and parity at kidding in two years of study. 
 

Fixed effect 
Time (weeks) 

1 4 8 12 

Kidding season     

Season 1 29.6
 
 ±0.43 29.3±0.41 28.8±0.44 27.9±0.5 

Season 2 28.5
 
 ±0.40 28.0±0.40 27.5±0.50 26.1±0.3 

Significance * * * * 

     

Type of birth     

Does nursing singles 31.8±0.35 30.3±0.7 30.3±1.1 29.0±1.2 

Does nursing twins 29.7±0.47 28.3±0.5 28.2±0.4 27.9±0.5 

Significance * * * NS 

     

Parity     

<3 25.8
 b
 ±2.24 24.0

b
±1.93 24.7

b
±1.82 25.0±1.86 

3-5 30.6
 a
 ±0.69 28.5

a
±0.60 28.7

a
±0.57 28.0±0.58 

>5 31.9
 a
 ±0.89 29.5

a
±0.78 29.3

a
±0.76 28.9±0.80 

Significance * * * NS 

     

Birth type-parity interaction     

Single x parity <3 25.8
c
±2.21 24.0

c
±1.90 24.7

c
±1.78 25.0±1.18 

Single x parity 3-5 30.6
b
±0.76 28.4

b
±0.65 28.3

b
±0.63 27.7±0.66 

Single x parity >5 31.5
ab

±0.93 29.1
ab

±0.82 28.9
ab

±0.79 28.9±0.84 

Twin x parity <3     

Twin x parity 3-5 31.9
ab

±1.56 29.3
ab

±1.34 30.2
ab

±1.26 29.1±1.33 

Twin x parity >5 35.7
a
±2.71 33.4

a
±2.33 32.5

a
±2.18 28.5±3.26 

Significance * * * NS 
 
abc 

Least squares means with a common superscript in the same column are not significantly different (P>0.05), *P<0.05; NS, not 

significant.  

 
 
 
2007).  

Overall, reproduction is energetically demanding 
especially for gestational development and production of 
milk and therefore the growth performance of kids 
(Blache et al., 2008). The observed differences in weight 
changes between the two seasons in the present study 
are most likely a result of the fluctuating nature of nutrient 
supply in semi-arid areas. Nutrient availability during late 
dry season was probably insufficient to cover the 
requirement of dams as both herbage availability and 
quality are usually low. Results of the assessment of 
important forages relished by goats in the same area 
(Safari et al., 2011) showed a drastic decline in energy 
and protein levels in this period.  

The low growth performance of kids born in season 2 
was presumably a result of reduced ability of dams to 
produce sufficient milk for the kids in this season. It is 
likely that weaning stress of such kids would be severe 
as pointed out by Hary (2002) and Berhane and Eik 
(2006) following observations made during long dry 
seasons. The present study also shows that it is 
potentially advantageous  if  goats  are  bred  in  January-

March so that late pregnancy and lactation stages with 
high nutritional demands will coincide with the season of 
adequate supply of feeds (season 1). Goats kidding in 
this season are also likely to have a short post-partum 
anoestrus and hence shorter kidding intervals (Hary and 
Schwartz, 2002). The growth rates of crossbred kids in 
the present study were higher than those reported 
elsewhere with pure SEA kids under the same envi-
ronment (Ntakwendela et al., 2002) and could be 
attributed to the genetic differences of goats involved. 
Increased growth performance of SEA x Norwegian goats 
compared to SEA goats has also been reported in earlier 
studies (Kiango, 1996; Safari et al., 2005). 

Kidding in the wet season is normally discouraged 
because this period is associated typically with adverse 
weather condition which is also exacerbated by high 
intestinal parasitism (Hary, 2002; Hoste et al., 2005). 
Thus, kidding taking place soon after rains as illustrated 
in the present study will confer the best results in terms of 
weight gain of the dams and the production efficiency. 
Higher production efficiency in season 1 implies low 
investments in self-maintenance among animals and  this  
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is an important aspect in animal production as drastic 
losses of weight and condition during lactation may 
influence negatively the resumption of oestrous and 
ovarian activity (Butler, 2000).  

Kids born in season 1 were heavier at different stages 
of growth and this has implications on future repro-
ductive performance of animals. Greyling (2000) and 
Papachristoforou et al. (2000) found that such kids 
achieve better reproductive performance when they attain 
sexual maturity and thus increase efficiency of goat 
enterprises. Overall, results from the present study also 
concur with the conclusion from a study in Kenya that 
showed seasonal breeding could reduce the impact of 
fluctuations in nutrient supply necessary for growth and 
survival of young stock through improvements in birth 
weights and maternal lactation ability(Hary and Schwartz, 
2002). A major observation in this study is that BW of 
does and growth rates of kids are significantly higher 
when kidding takes place during early dry season (June 
to August).Thus, under semi-arid areas of Tanzania 
mating activity of goats should preferably be restricted to 
the months of January-March. Lack of flushing and 
seasonal effects on reproductive performance of goats in 
the present study is contrary to findings from other 
studies and warrants further investigations to elucidate 
the many factors explaining such variations. 
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Abbreviation 
 

ADG, Average daily gain; BCS, body condition scores; 
BW, body weight; N x SEA, Norwegian x Small East 
African goats; T0, control goats; T200, goats 
supplemented with 200 g of concentrate per day; T400, 
goats supplemented with 400 g of concentrate per day. 
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