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ABSTRACT: Effects of paternal and maternal goat size on 
kid growth and survival in an equatorial-tropical environ-
ment and raised predominantly on pasture were assessed by 
grouping bucks and does into big/elite and small/control 
categories and mating between the sub-groups to create four 
progeny groups whose body weight and mortality rate were 
assessed for fixed and variable effects at birth, 10, 20, and 
30 weeks of age. Big sized bucks and does had heavier 
progeny than those of small sized parents at all ages except 
at birth. Due to sexual dimorphism, male progeny were 
heavier than their female counterparts at most ages. Birth 
type had a profound effect on both live weight and survival 
of goats. Over 85% of the kids that died were born as a 
twin, effectively negating the advantage that is normally 
thought of for twinning in such a goat flock. Using elite 
bucks does have potential financial benefits for Mubende 
goat farmers. 
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Introduction 

Phenotypic variation in a population is a result of a 
number of factors such as the individuals’ genotype, envi-
ronment, or an interaction between the two. The environ-
ment may influence an individual’s phenotype directly or 
through environmental effects associated with its mother 
(Rossiter 1996). These environmental effects on the off-
spring are a result of the dam’s genotype for traits like milk 
production, and are usually as a result of the environment 
experienced by the dam (Freeman et al 2013). Among other 
effects, maternal nutrition plays a critical role in foetal 
growth and development in most livestock species (Wu et 
al 2004). This study was conceived, after observing that 
among the Mubende goats raised on tropical pasture, a wide 
variation in weight/size exists between goats of the same 
age and that there is a financial advantage to smallholders 
in rearing bigger goats. This means if big bucks and does 
could produce faster growing progeny than their smaller 
counterparts, it would make economic sense for farmers to 
invest in bigger bucks and/or bigger does. Therefore, the 
objective of this research was to determine the effect of 
parental (paternal and maternal) body size, litter size and 
kid sex of Mubende goats on growth and survival of their 
progeny. 

Materials and Methods 
 

Experimental Animals. Sixty does and six bucks 
were selected from a goat flock of 100 goats reared at the 

Makerere University farm in Central Uganda (0o 28’N, 
32o 37’E), excluding pregnant, lactating and goats with 
compromised health. Using chest girth and live body 
weight, the goats were grouped into big size (elite) and 
small size (control) (Table 1). Three elite bucks were mated 
to 15 elite does and 15 control does, while three control 
bucks were mated to 15 elite does and 15 control does. The 
mean chest girth of the does at mating was 78.4 ± 0.7 cm 
(elite does) and 72.2 ± 0.6 cm (control does); while the live 
weights were 35.9 ± 0.6 kg (elite does) and 28.4 ± 0.4 kg 
(control does). For the bucks, the mean chest girth at mating 
was 81.4 ± 0.4 cm (elite) and 67.8 ± 0.4 cm (control); while 
the live weights were 41.6 ± 0.2 kg (elite) and 26.6 ± 0.3 kg 
(control). A total of 75 kids were born; 20 single, 26 sets of 
twins and one set of triplets. 

 
Table 1. Categories of goats used in the study 

Goat category n Live wt. 
(kg) 

Chest girth  
(cm) 

Elite Buck (EB) 3 >40 >80 
Elite Doe (ED) 30 >33 >76 
Control Buck (CB) 3 <35 <78 
Control Doe (CD) 30 <32 <76 

 
 
Data collection. Kid weights were taken using a 

20 kg range Salter® scale, before 0800 hour, taking care to 
avoid weighing them after suckling or after exposure to 
other feed. Each kid was individually placed in a polyeth-
ylene bag which was suspended onto the scale. Measure-
ments were taken weekly starting at birth until 52 weeks of 
age. 

 
Data analysis. Simple means and ranges were 

computed across the entire data set and by each class varia-
ble to identify data entry errors. Data were subjected to 
analysis of variance using PROC MIXED procedure of 
SAS Ver. 9.2. The model used included buck size category 
(Elite or Control), doe size category (Elite or Control), birth 
type (single or twin), the interaction between buck and doe 
size classification, and sex of kid were included in the mod-
el as fixed effects and doe number was included as a ran-
dom effect. Least square means for each level of all fixed 
effect classifications were estimated. The dependent varia-
bles evaluated included kid birth weight, 10-week body 
weight, 20-week body weight and 30-week body weight. 
Not all animals were represented at each weight point due 
to mortalities that occurred. Mortality records (alive or dead 
at end of 30 weeks) were recorded and analyzed using only 



simple descriptive statistics because of the limited infor-
mation available for these traits. 
 

Results and Discussion 
 

Considering the relatively big adult body size and national 
flock size of Mubende goats; it is the breed that should be 
contributing most to the goat meat consumed in the country. 
It is therefore imperative that performance of this breed is 
enhanced and this study was conducted so as to contribute 
to that enhancement. Awareness of how breeds and breed 
combinations compare for economically important kid traits 
from birth to weaning allows for diversity present to be 
exploited by proper breed selection (Browning and Leite-
Browning 2011). In this study, focus was on the diversity in 
body weight of mature Mubende goats such that if a genetic 
basis of size is determined, selection could be promoted. 
 

 Buck and doe size effects on progeny growth 
were significant or tended towards significance over the 30 
week period (P<0.05). This observed superiority can be 
explained by the concept of genetic size and growth. Hence, 
genetic size is expressed during the developmental stages of 
growth and it peaks in the mature animal. Offspring from 
Elite does were not different at birth however, at 10 and 20 
weeks they tended to be heavier (P<0.10), and at 30 weeks 
were heavier (P<0.05) when compared to offspring from 
control does. As showed in Table 2, sex and birth status 
(single/twin) were significantly important effects at 30 
weeks (P<0.05), with males showing superiority over fe-
males; while single kids grew faster than twins throughout 
the study period. 

 
Birth weight is an economic trait, which has a pos-

itive relation with kid survival and overall post-natal devel-
opment. The heritability estimate of birth weight in goats 
ranges between 1.5% and 46% (Roy et al 1989). For the 
reason that these values are low to medium, genetic pro-
gress in improvement of meat production through selection 
procedures based on birth weight is relatively feasible. 
Birth weight is an indicator of the rate of fetal growth, itself 
regulated by genetic, epigenetic and environmental factors 
(Ashworth 2013). These factors influence placental growth 
and functionality, and ultimately, the maternal uterine envi-
ronment particularly size and efficiency of the placenta. 
Within a given breed, birth weight depends on the weight of 
the parents and especially the adult dam weight and its age 
(Browning and Leite-Browning 2011). 

 
Male kids were superior (P<0.01) to females due 

to the effects of sexual-size dimorphism (Shine 1989; Liao 
et al 2013) which is widely observed in the animal king-
dom, appearing commonly in domesticated as well as wild 
species. In domestic mammals, human control replaces 
sexual selection that is found and plays the dominant role in 
the wild mammals (Fairbairn 1997; Zhang and Lu 2013). In 
wild mountain goats, the inheritance pattern of this unique 
attribute has been extensively studied (Mainguy et al 2009), 

and shows that superiority in size is actually genetic. In the 
current study, more male kids (1.33) died per female kid, 
implying that sex could have been of influence on survival, 
as was found in goats elsewhere (Perez-Razo et al 1998). 
 
Table 2. Means of kid body weight from birth to 30  
weeks as affected by buck size, doe size, sex and birth  
type 
 
    Kid live body weight (kg) at various ages 

Effect   Birth  10 week
s 

20 week
s 

30 week
s 

Buck size Elite 2.1±0.0
3 

7.5±0.2 11.2±0.
5 

15.1±0.
6 

  Con-
trol 

2.1±0.0
4 

6.3±0.3 9.7±0.6 13.2±0.
8 

    p>0.10 p<0.01 p<0.10 p<0.10 
Doe size Elite 2.1±0.0

4 
7.3±0.3 11.2±0.

4 
15.1±0.
6 

  Con-
trol 

2.1±0.0
3 

6.6±0.2 9.7±0.5 13.2±0.
7 

    p>0.10 p<0.10 p<0.10 p<0.05 
Sex Male 2.2±0.0

3 
7.1±0.2 11.1±0.

4 
15.0±0.
6 

  Fe-
male 

2.0±0.0
4 

6.7±0.3 9.9±0.4 13.3±0.
6 

    p<0.01 p>0.10 p<0.01 p<0.05 
Birth Typ
e 

Sin-
gle  

2.2±0.0
5 

8.1±0.3 12.1±0.
5 

15.9±0.
7 

  Twin 2.0±0.0
3 

5.8±0.2 8.9±0.5 12.4±0.
6 

    p<0.01 p<0.01 p<0.01 p<0.01 

 
 
Birth weight decreased as litter size increased (Ta-

ble 2), with single kids growing much faster than twins at 
all ages. The relationship between single and multiple births 
has also been documented with other breeds such as Boer, 
Kiko, and Spanish (Browning and Leite-Browning 2011). 
Indeed, while the weight differential between single and 
twins in the current study was 0.2 kg at birth and 2.3 kg at 
70 days, it was 0.4 kg at birth and 2.9 kg at 90 days in Boer 
and Spanish goats (Browning and Leite-Browning 2011). A 
life-history trade-off between offspring number and size has 
recently been documented (Schroderus et al. 2012) and ap-
parently, the heritability of litter size is low in most litter 
producing livestock such as goats (Menendez-Buxadera et 
al 2003), rabbits (Rastogi et al 2000) and swine (Holl and 
Robison 2003).The superiority of the singles’ live weight 
over twins could be explained by the higher nutrient uptake 
per kid expected for singly born kids. It is probable that 
single kids consume more colostrum and hence more im-
munoglobulins than twins or triplets. This means that re-
sistance to disease is stronger in singles and hence the high-
er possibility of a better growth rate, live body weight. This 
should also explain why the mortality ratio between singles 
and twin over the 30 weeks studied was 1:6. As the number 



of fetuses in utero increase, the number of caruncles at-
tached to each fetus reduces. This therefore reduces the 
nutrient uptake for offspring raised in big litters.  

 
 
Mortality of goat kids has been shown to be asso-

ciated with birth month, litter size at birth and dam age 
(Browning and Leite-Browning 2011). Mortality rates have 
been shown in previous research to decrease as litter size 
increases while on the other hand; sex of kid did not influ-
ence pre-weaning survival (Browning and Leite-Browning 
2011). In our study, the goat flock showed a characteristic 
low pre-weaning mortality rate of 13.3%, compared to pre-
vious studies on the Mubende breed.  

 
Of particular concern is the question of whether 

the variation between progeny of the two parental groups 
could have been broader if the diet, which was limited to 
naturally existing pasture grasses, sparse legumes, and oc-
casional legume fodder, had been supplemented with more 
dietary protein. The probable answer is positive. The ad-
verse environmental conditions under which indigenous 
animals are reared have for many years limited the attempts 
to improve livestock productivity in most developing coun-
tries in the tropics and when this is coupled with low genet-
ic potential, the situation does not get better. Clearly the 
overriding question is, will improved genetics express 
themselves without improved feeding and other environ-
mental conditions? The response according to our findings 
is negative. 

 
Implications of these findings are that smallholder 

farmers must determine the value of buying improved 
(elite) bucks at increased costs. Considering that an elite 
buck cost $100, while small bucks cost $60 and that when 
selling goats, farmers receive about$2.5 per kilogram of 
weight; using an elite buck at a mating ratio of 1:30 would 
produce at least 50 animals in the flock. This would poten-
tially increase the flock off take per annum by $340. Clear-
ly, it would offset the $40 price differential between elite 
and control bucks. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Conclusion 
 
Paternal and maternal size does influence weight of proge-
ny at birth and at subsequent ages. Birth type and sex of 
kids also have profound effects on kid weight. However, 
the advantage for producers to use elite parentage is not 
completely realized through increased kid weight. This may 
be the result of inadequate nutritional resources for both the 
dam to produce sufficient milk and the offspring to reach 
their genetic potential for increased weight gain. Therefore, 
big bucks should be promoted for use in goat breeding since 
they show genetic elitism. Improving post-weaning diets of 
goats is pertinent so as to actualize the growth superiority 
resulting from use of elite sires and dams. 
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