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A B S T R A C T 

 

The current goat production status and contribution to the total 
meat gross domestic product is still regarded as low in Sub Saharan 
Africa. Among some of the reasons given for unsatisfactory 
smallholder goat production contribution to household livelihoods is 
failure to understand the flock dynamics, production performance 
and reproductive capacity in smallholder farming sector. It is hoped 
that the understanding of flock dynamics, reproductive performance 
traits and production characteristics may assist in formulation of 
appropriate livestock intervention strategies to improve goat 
production in smallholder farming sector on the continent. 
Implementation of sound goat intervention stategies should be 
based on reproductive and productive performance monitoring data 
in smallholder livestock sector.  However, it is acknowledged that this 
approach need to be complemented with other aspects of improved 
general goat management such as adequate nutrition and health 
management. The purpose of this discussion is to explore 
significance of understanding flock dynamics, reproduction and 
production characteristics in order to increase goat contribution to 
smallholder household livelihood. 
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1. Introduction 

Livestock production in general is an avenue for realization of positive socio-economic change, through 
improved income and quality of life (Adesehinwa et al 2004). In Sub Saharan Africa, the smallholder sector, among 
the livestock species, small ruminants, especially goats have proved to be of utmost importance in the dry areas.  
This on the background that goats constitute a larger proportion of the livestock species widely kept by the rural 
farmers for their survival (Homann et al., 2007; Sebei, et al., 2004; Tolera, 1998). However, the role of various 
productive, reproductive and survival traits on the overall performance of smallholder goats is not well 
documented. Very little and no comprehensive studies have been carried on productive and reproductive traits of 
goats under smallholder arid  and semi arid conditions in Sub Saharan Africa. This has  result in information on 
these aspects beign scarce or   lacking. It is suffice to suggest that improvingement in goat  production requires a 
multidimensional approach involving criteria such as basic knowledge about the smallholder  flock dynamics, 
performance characteristic and reproductive capacity of the animals demonstrated under local-specific farming 
conditions.  It is hoped improvement in goat productivity in these areas will make a very valuable household 
contribution to the resource poor farmers. It is imperative that the significance of goats which has been 
underestimated and its extent of contribution to the livelihood of the poor is undervalued be revisited.  The 
underevaluation has emanated from the fact that contribution of goat meat to the total national meat product is 
in most cases unknown, if there are any figures, they are probably an underestimate as goats slaughtered in rural 
areas are seldom recorded. Therefore, a detailed diagnosis of goat flock dynamics, production performance and 
reproductive capacity in smallholder farming systems will guide in any of livelihood intervention programs which 
takes into account the important socio-economic issues towards improving the standard of living of the rural poor 
on the continent. It is suffice to suggest that knowledge on smallholder goat population dynamics, productive and 
reproductive performance is essential component for accurate identification of opportunities to shape the future 
of goat production in Sub Saharan Africa.  An understanding of flock dynamics, production and reproductive traits 
in smallholder goat farming sector is needed to improve the overall performance in this sector in order for goats to 
fulfill their agricultural, economic, cultural and even religious household roles. Documentation, communication 
and promotion of appropriate evidence based goat production intervention strategies for sustainable pro-poor 
smallholder goat production through understanding goat flock dynamics, production performance and 
reproductive capacity may improve goat productivity on the continent. The purpose of this discussion is to explore 
significance of understanding flock dynamics, reproduction and production characteristics in order to increase goat 
contribution to smallholder household livelihood. 

2. Significance of goat production in sub saharan africa 

Goat has emerged as a major livestock species that is enormously rising in number (Devendra, 2001; Delgado 
et al., 1999) and contributes to the livelihoods of millions of rural resource poor in most of the developing 
countries of Africa (Morand-Fehr and Boyazoglu, 1999). Africa’s goat population increased by 75% between 1980 
and 2005 and constitutes 30% of the world population (Simela and Merkel, 2008). Most of these goats are 
indigenous (Mason and Maule, 1960) and are kept by smallholder farmers in the drier ecologicall zones of Sub 
Saharan Africa.  There is, nonetheless, all the available evidence suggests that goats  are owned by a large 
proportion of the rural population in semi arid areas and their advantages over other livestock species in 
traditional farming systems is associated with small size, low initial costs, rapid turnover and efficient conversion of 
feed resources not directly eaten by man (Winrock International 1983). Consequently, any livestock intervention 
programme which target improving goat production by small-scale producers would be critical to achieving 
economic growth in rural communities and enhancing livelihoods in the marginal rainfall areas. It is suffice to 
mention that local goats are numerous hence their wider use can be expected to increase overall meat supply in 
both urban and rural areas where malnutrition is perenial (Van Rooyen et al., 2007). This is on the background that 
small ruminants, especially goats play an important role in the smallholder sector and most rural farmers in dry 
areas keep goats for immediate cash needs and home consumption (Hargreaves et al., 2004). This entails that goat 
production performance improvement becomes a major development interventions which can improve livelihoods 
for resource-poor farmers. The basis of smallholder goat production improvement intervention programmes lies 
on the  understanding  goat flock dynamics, reproductive performance  and  production characteristics  as well as  
finding  ways to reduce goat  mortality in order to increase the potential for off-take and quality production. 
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Increased benefits from understanding of the aforementioned through monitoring and evalution need to be 
demonstrated under local-specific farming conditions.  

3. Reproductive traits and productivity 

Reproductive traits are under the influence of genetic and factors of the environment (Greyling 2000; Song et 
al., 2006), however, the genetic effect on each component of reproduction varies (Safari et al. 2005). The 
reproductive characteristics of goats are affected by various genetic and environmental factors (Chiboka et al., 
1988). Reproductive goat traits, as stated by Sodiq et al. (2003), are the main traits which determine the 
productivity of goats, which especially relates to meat production. Reproduction is a complex composite trait 
influenced by many components including puberty, estrus, ovulation, fertilization, embryo implanta-tion, 
pregnancy, parturition, lactation, and mothering ability (Mia, et al., 2013). The reproductive performance like age 
at first service, body weight at first service, age at first kidding, body weight at first kidding, number of service(s) 
required per conception, gestation period, service period and kidding interval have been studied elsewhere, and 
directly and indirectly improve the production ability of the animal (Dhara et al., 2011). One of the most favorable 
attributes of goats as meat producing animals is their high rate of reproduction as determined by the number of 
progeny delivered in a given period of time (Greyling, 2000). Moaen-ud-Din et al. (2008) stated that reproductive 
efficiency of goats can be established based on parameters, number of live born kids, mass of kids at birth and 
weaning, kidding interval and duration of reproduction cycle, whereas Song et al. (2006) state that reproductive 
efficiency of goats is determined by age of goats at first kidding, kidding interval, type of birth, litter size and mass 
of kids at birth and weaning. The phenotypic variation of a complex trait such as reproduction is influenced by the 
level of variability among its component traits and their interactions (Snowder, 2008).  Although component traits 
of reproduction are under the influence of many genes, a limited number of major genes associated with separate 
components of reproduction have been reported (Piper and Bindon, 1982; Bradford et al. 1986).  Prolificacy has 
been reported to be the primary reproductive trait studied that was not directly influenced by management and 
was rather controlled by genetic and environmental factors (Wilson et al., 1989). Chikagwa-Malunga and Banda, 
(2006) reported an annual parturition rate of 82.6 with a prolificacy of 1.3 kids per parturition. This rate was lower 
than that obtained by Banda (1992) of 1.47 for local goats. However, Rischkowsky and Steinbach (1997) obtained 
even higher values of 2.0 for local Malawi goats when m ost kidding was taking place from October/November to 
March. The high prolificacy of Landim does has been well documented (Wilson et al., 1989) and was confirmed by 
observation in a study in Mozabique by van Niekerk and Pimentel (2004). The prolificacy of goats is partly 
attributed to the better management strategies, feeding does and targeting kids production for marketing (Talore, 
2009). Akapa et al., (2010) observed a significant effect of breeding males and females on litter size as an 
indication of the genetic contribution of both the sire and dam to the performance of their offsprings, hence 
parents with high potential for twining or triplets may likely give birth to off-springs with high litter size potential, 
thus this trait can be improve through selection. However, Turner (1978) concluded that litter size seemed to be 
the most useful selection criterion for genetic improvement of meat production. Amoah and Gelaye, (1990) 
established that litter size was under significant influence of goat age and parity, whereas Awemu et al. (1999) 
stated parity, year and season as factors of importance for goat litter size. Reproductive performance in goats is a 
composite of several processes which are influenced by environmental, developmental, genetic, and managerial 
factors (Terrill and Foote, 1987).  Significant variation among different litter size was observed in age at puberty, 
age at first conception and age at first kidding while in case of gestation period the variation was found to be non-
significant (Zeshmarani et al., 2007). It was evident that age at puberty, age at conception and age at first kidding 
were earliest in single born goats in three different genetic groups studied. Alexandre et al. (1999) observed 
kidding interval of 8,5 months in Creole goats, whereas this interval in Chinese goat breeds established by Moaen-
ud-Din et al.(2008) varied from 217 to 334 days, depending on the breed and parity. Elsewhere, Clarke (1972) cited 
selection for litter size being successful, although the rate of improvement has not been large, partly because the 
trait is only observable in females of reproductive age that do conceive and maintain their pregnancy.  Different 
average flock size have been reported in various parts of Africa, 7.5 goats per flock in Nigeria (Francis, 1988), 5 
goats in Cameroon (Ndamukong et al., 1989) and 8 goats in Ghana (Turkson, 1992). The flock size observed in our 
study is lower than the average flock size of 19.2 reported by FAO (2009) in Zaria and 15.5 reported by Akpa et al., 
(2010) in smallholder goat herds in Kano, Nigeria. A variation in flock size was attributted to quality of grazing and 
human population density. The smaller average flock size in general provides limited scope for a commercially 
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oriented approach to goat production.  In the high populated areas the smaller flock size may be a result of 
overgrazing of grazing lands which could not sustain larger flock sizes. Age at first kidding, litter size, kidding 
interval and kidding rate was found to be 407.9 days, 1.16±0.04 kids, 1.46±0.03, and 307.9 days, respectively 
(Mengistie et al., 2013). The effect of type of birth and season of kidding on annual reproductive rate was 
significant that multiple bearing does and those kidded in the hot season had larger reproductive rate. Expressions 
of the genetic effects on repro-duction are affected by numerous environmental factors such as season, climatic 
conditions, management, health, nutrition, breeding ratio, age and weight of doe, and libido of buck and fertility, 
as a result of interaction of genetic and environmental factors achieving genetic improvement of reproduction is 
very complicated.  

The kidding interval and service period for the rainy season kidders were shorter than cool dry season 
kidders. Litter size significantly affected kidding interval and service period, whereas the triplet kidders recorded 
longer days to second parturition and service period followed by twin and single kidders (Bushara et al., 2013). 
Majele-Sibanda et al. (2000) showed that season affect the litter size, since the litter size have a major impact on 
the kidding interval (Karua, 1989).Season of parturition influence the duration of postpartum anoestrus, and also 
reproduction efficiency of goats (Awemu et al., 1999). However, season of birth did not affect significantly service 
period and kidding interval, the despite longer kidding interval was notice in the cool dry season (Alexandre et al. 
(2000). Odubote (1996) observed the significant effects of parity, season and year on kidding interval in West 
African Dwarf goats. Kidding interval appeared to decrease with increase in age of dam while the kidding rate 
increased with age. The optimal kidding rate was obtained between the ages of 36 and 48 months. This finding 
contradicts results in Devendra & McLeroy (1982) who say that the optimal reproductive performance in tropical 
goats is attained between five and six years.  The differences in kidding interval may be related to availability of 
feed from pasture during the rainy and dry seasons, which have direct influence on ovulation rate and fertility, 
since the nutritional stress appears to be a prime probable cause of cyclicity and long kidding interval in the goats, 
body weight changes support this hypothesis. Increasing management components improved goats reproductive 
characteristics to the level of a combination of shelters, feed and mineral supplementation (Ogebe, et al., 1995). 

Local goat breeds are reputed to have low production (Simela et al 1999) as reflected in high proportion of 
non carcass components (Mahgoub, 1997). Livestock production in many tropical environments is constrained by 
low feed resources availability (Bartholomew et al., 2003) and low feed quality during a prolonged dry season 
(Leng, 1984; 1990) which may fail to sustain growth hence low adult mature weight at slaughter. Elsewhere 
increase in live weight from 18.5 to 24.5 kg caused significant increase in the percentage of lean meat in 
indigenous black goats in Iraqi (Tahir et al., 1994).  Mediterranean countries live weight for kids goats is lower than 
in Arabian or Africa and logically, increasing live weight could increase a farmer’s profit margin (Marichal et al, 
2003).  Aduku et al (1999) reported offals constituting 33% of gross value of goats in Nigeria. Offals weight showed 
a tendency to decrease with increase in adult mature weight at slaughter and a similar pattern have been 
described by Mourad et al., (2001). Noticeable was the effect of high proportion of weight of offals (particularly 
intestines plus rumen, internal organs-liver, lungs, kidney, heart) in reducing the proportion of edible carcass 
components in goats on range which may presumably limit the potential of local goats for meat production under 
feedlot condition. The proportion of non carcass components of goats managed extensively in the tropics and sub 
tropics have been general high to those in temperate environment mostly under intensive management 
(Mahgoub, 1997). The dressing percentage increased with increasing adult mature weight at slaughter and were 
usually within the range cited by Naude and Hofmeyr, (1981) which normally varies between 44 and 55% in goats 
and the DP estimates also correspond with the reports of Nsoso et al., (2004) and Warmington and Kirton (1990) in 
goats. The apparent decline in dressing percentage with increased selected adult mature weight at slaughter 
indicate a possible negative association of live weight for age and dressing percent and a similar trend was 
observed by El-Hag and El-Sharg, (1992). However generally the roles of nutrition and stage of maturity in 
determining dresiing percentage, level and distribution of fat are poorly understood in goats (Warmington and 
Kirton, (1990). The level of intake and diet composition has proved to influence goat carcass composition (Legesse 
and Abebe, 2008). However, appropriate fat distribution in goats can be achieved by slaughtering goats at 
appropriate adult mature weight for age a non genetic factors  which influence growth and carcass traits of goats 
(Biswas and Koul, 1989) and may differ in early and  late maturing goat breeds. Goats of diverse mature sizes (large 
vs small) are compared at similar harvest weights, larger genotypes tend to be younger (because of faster growth 
rates), less mature (because of slower maturing rates and younger ages) and leaner (because of tendency to fatten 
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at relatively heavier weights) a trend which was observed in cattle which would also reasonably apply to other 
livestock (Koch et al 1972, 1982).  

4. Mortality and productivity 

One of the most important production factors that adversely affect goats’ production is high pre-weaning 
mortality of young kids (Devendra and Burns,  1970). Rearing of goats under communal farming conditions is 
characterised by high kid mortality and low weaning percentages (Mhlangabezi et al., 2014). Peacock, (1996) 
implicated various predisposing on kid mortality factors which include lack of colostrum, poor mothering, poor 
nutrition of the doe leading to low milk production, hygiene lack allowing build-up of infective agents and 
contaminated water. Kyomo (1978), Mchau (1979) and Sarmah et al (1981) reported that mortality was high in the 
preweaning period. Younger animals seem less able to withstand attack by both physical and biological agents due 
to their lack of immunity. This makes them more susceptible to enteric and respiratory infections (Ndamukong, 
1985). Losses in the preweaning period can be minimised by providing proper shelter, prophylaxis and better 
nutrition. The traditional system of goat management is mainly characterised by low survivability and high 
mortalities of kids, which result in low weaning percentages (Sebei et al., 2004). The low mortality rate contrasts 
with the higher mortality of 40 to 50% reported in the humid zone (Reynolds et al, 1988). This may in part be due 
to the small veterinary package provided in this study which improved flock survival. High mortality among kids 
and slow growth among those that survive are the major constraints to production. Goat mortality has been found 
to be the most important constraint. Farmers with few goats are unable to sustain their flocks, whereas those with 
larger flocks do not realize the potential benefi ts from goats due to high mortality rates (Homann et al., 2007). 
Poor access to animal health support, dry season feed shortages and inadequate housing are the most important 
immediate factors contributing to high mortalities and can generally be ascribed to a lack of information and poor 
service structures. The lack of  feed and mineral supplementation and  poor housing   resulted  in high mortality 
rates due to lack of protection against heat and rainfall (Assan, 2014). Mortality rate is generally higher in kids than 
in adults (Ndamukong et al., 1989). These  results were in agreement with  Halpin (1975) who pointed out that the 
age of the animal has a great effect on its ability to withstand attack by both physical and biological agents. Thus 
younger animals are particularly susceptible to certain enteric and respiratory infections since they lack immunity. 
This age group therefore requires greater protection from the harshness of the environment through provision of 
adequate nutrition, housing and management. Environmental conditions on the communal farms were most 
favourable for the survival of free-living forms of intestinal parasites during the summer and autumn months and 
most adverse during spring and early summer which increases mortality rates. Hailu (2006) reported that lower 
survival rate for Borana and Arsi-Bale kids, which is born in the dry season than those born in the wet season. El- 
Abid and Abu Nikhaila (2009) also observed similar effect of season on kids’ mortality rate. Kids born during the 
wet season had a higher mortality rate than those born in the dry season (Chawla et al, 1982). The higher mortality 
rate in the rainy season was associated with high rainfall and high relative humidity (Mazumdar et al, 1980), both 
of which are known to promote disease and parasitic infection.   This might be because of different 
management level provided by the farmers to his flock special to overcome the effect of cold  stress and feed 
shortage in wet and dry season of the year.   Well-fed animals are more resistant to the negative effect of 
parasitosis than debilitated malnourished animals (Radostits et al. 1994). Other factors  that may be implicated in 
the survival rate of kids include birth weight of the kid, genetics, mothering ability and milk production of the dam, 
adverse environmental or feeding conditions, diseases and predators (Snyman, 2010). Relatively low birth weight, 
slow growth rate and insufficient milk production by does, were identified as the major constraints directly 
associated with higher kid mortality and this responsible for reduction of the total productivity (Hunsain, 1993). 
Twins were more likely to die than were singles this  observation was  made by Wilson and Murayi (1988), this is 
because twins tended to have lower birth weights. Curtis (1969) concluded that animals with low birth weights had 
lower energy reserves and were therefore less able to withstand harsh environments; also if the dam has a poor 
milk yield, she may be unable to provide adequate nutrition for twins, thus increasing their susceptibility to 
disease. The birth weight of the kid had an influence on pre and post-weaning mortality rates, Mazumdar et al 
(1980) reported mortality rates of 100% for kids weighing 1.0 to 1.5 kg and 32.2% for kids weighing from 2.0 to 2.5 
kg. Lower pre-weaning and post-weaning mortality rates are experienced when  disease prevention and feed 
provision are good. However,  inconsistent management contributed to higher mortality rates (Chawla et al., 1982; 
Wilson and Murayi, 1988). The standard of flock hygiene and disease monitoring needs improvement in order to 
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lower mortality rates.  Kid mortality was reduced from 22.2 to 8.16% with the parity. Reproductive and productive 
performances of Black Bengal goat were better in 3rd parity than that of the 1st and 2nd parity (Hossain et al., 
2004). Awemu et al. (1999) reported linear increase in survival rate with parity at the highest parity (parity 6), 
which may agree with Chowdhury et al. (2002) who  observed that  kid mortality decrease linearly with increase  in 
parity. Any management strategies  implemented  to ensure survival of kids is bound to increase productivity and 
economic returns ( Ademosun, 1987; Lebbie & Manzini, 1989). Mortality of kids may be reduced by control of 
internal and external parasites, feeding of the dam, vaccination and improved housing (Morand-Fehr et al., 1984; 
Boomker et al., 1997; Payne & Wilson, 1999). High kids mortality rate can seriously affect the economic viability of 
small ruminant farming, jeopardize the beneficial impact of fecundity and litter size of the flocks (Girma et al., 
2011). 

5. Implications 

It has been clearly noted that variation in flock size is attributted to the reproductive capacity of local goat 
breed in question, however the quality of grazing and human population density also have a role to play in limiting 
the flock size. Expression of the genetic effect on repro-duction is  affected by numerous environmental factors 
such as season, climatic conditions, management, health, nutrition, breeding ratio, age and weight of doe, and 
libido of buck and fertility, as a result of interaction of genetic and environmental factors  achieving genetic 
improvement of reproduction is very complicated. On the other hand, any management strategies implemented to 
ensure survival of kids is bound to increase productivity and economic returns.  There is need to improve birth 
weight, growth rate and  milk production by dams as these are major constraints directly associated with higher 
kid mortality and this responsible for reduction of the total productivity. Litter size seemed to be the most useful 
selection criterion for genetic improvement in goat meat production, however records should be adjusted for age 
of dam and parity, for accurate ranking of animals. 
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