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Abstract 
In Kenya use of exotic dairy goats in breeding programmes for smallholder production systems has become 
popular, but information on the milk production is scarce. A study was carried out to assess the milk yield of 
dairy goats reared in high potential and semi arid areas of Nyeri County. This involved 190 smallholder farmers 
rearing Alpine dairy goats in Nyeri County and registered with Dairy Goat association of Kenya (DGAK), which 
formed 100% sampling of the population under study. The grade, feeding practices and age of the dairy goats 
were evaluated. The appendix grade in Kieni East gave the highest milk production of 2.69 liters per day, while 
the foundation grade in Mukurweini gave the lowest milk production of 0.98 litres per day. The higher milk 
production in Kieni East, a semi arid area, was due to good feeding practices, where 43% of the farmers used 
concentrates during milking and 48% supplemented the feed with minerals. In the high potential area of 
Mukurweini none of the farmers used mineral supplements with only 13% using concentrates during milking. 
The age of the dam was evaluated for the pedigree grade, where it significantly affected the average milk 
production. At the age of 5.0 to 5.9 years, the pedigree grade in Kieni East and Mukurweini gave highest 
production of 2.84 and 2.96 liters per day respectively. The results demonstrated that poor feeding practices, dam 
age and grade, significantly (p≤0.05) affected the Alpine dairy goat milk production. 
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1. Introduction 
Dairy goats have become increasingly popular among development agencies that target the resource poor 
smallholder farmers in mixed crop-livestock production systems in the Eastern African highlands where farm 
sizes are small, and crop yields are low(Peacock, 2005). Goats form an integral component of the livestock 
enterprise in Kenya with an estimated population of 10.7 million (GOK, 2002) and spread in all agro-ecological 
zones of Kenya. In Kenya, through the combined efforts of the government and Non Governmental 
Organizations (NGO), the population of crossbred dairy goats have tremendously increased from less than 
20,000 in 1991, to over 160,000 in 2005 (FARM-Africa, 1997). Goat improvement programmes, when well 
planned and executed, offer great opportunities for improvements of livelihoods of some of the poorest farmers 
in developing countries (Okeyo et al., 1999; Peacock, 2005). These goats can play a significant role in improving 
the livelihoods of poor smallholders in these areas. Their small size and early maturity makes them especially 
suitable for use as a first step towards wealth creation. Dairy goat improvement strategies have mainly been 
crossbreeding of indigenous goats with exotic dairy types, resulting in crossbred populations with varying levels 
of exotic genes (Bradford, 1981; Ruvuna et al., 1988; Das et al., 1996). Goats are reared to provide meat, milk, 
hides and manure, and are easy to keep and feed (Nyendwa, 2002). The Alpine breeds have been identified to be 
a cross breed between the German Alpine and Kenyan Alpine (Kipserem et al., 2011). Interest in the value of 
goats as domestic livestock is presently widespread in the region. Its importance has been identified by the wide 
recognition of their role in food production as well as other economic importance in the tropics and sub-tropics 
where they are concentrated forming an important component of traditional farming systems. Kinyanjui et al. 
(2008) studied the socio-economic issues of the dairy goat in Kenya and revealed that about 57% of the milk 
produced was consumed in the household. Thus, dairy goats enable households to access milk especially for the 
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2. Materials and Methods 
2.1 Study Site  

The study identified stakeholders as the different farmer groups and the Dairy Goat Association of Kenya 
(DGAK). In collaboration with these stakeholders, a baseline survey was conducted with farmer groups in the 
high potential and semi arid areas in Nyeri county, which included – high potential areas; Mukurweini and, semi 
arid areas; Kieni east and Kieni West. It comprised 100% of the population, who are farmers registered with the 
DGAK and have undergone adequate training in dairy goat keeping, practicing good husbandry and producing 
enough milk. These areas were selected with the help of the DGAK Director who indicated potential farmers 
where the researcher could obtain adequate and accurate data. With the help of DGAK Assistants in these areas, 
the researcher was able to select farmers with productive registered dairy goats.  

2.2 Data Description 

The study adopted a descriptive survey method that used both secondary and primary data to generate the 
information required. The primary data was collected through an in depth face to face interview after developing 
a research questionnaire. This questionnaire comprised of closed and open ended questions and it incorporated 
issues raised in the problem statement. Participant observation was also used. Besides, secondary data on dairy 
goat entrepreneurs was obtained from existing sources that were available at the DGAK, reviewed journals and 
books. Use of search engines also supplemented these sources. Two-group simple randomized design was 
applied, by defining the population first and then from the population a sample was selected randomly, for the 
baseline survey.  

The data was analyzed using the Statistical Package for Social Scientists (SPSS) software. 

2.3 Data Analysis 

Analyses of variance were conducted using generalised linear models (GLM) of SPSS version 18 (SPSS, 2009) 
for dam grade, dam age and milk production in order to assess their effect per region under study. 

3. Results  
3.1 Dairy Goat Feeding Practices 

Data on dairy goat feeding for the study area is presented in Table 1. All the farmers fed the dairy goats with 
natural pastures which include weeds, shrubs; banana leaves, potato peels, fodder crops like nappier grass, maize 
stalks, sweet potato vines, green leafy twigs. They mainly used available plant material found on the farm. Only 
few farmers supplemented the feed with concentrates, a fact that contributed to the lower milk production by the 
dairy goats, which is in agreement with findings of Ogola et al. (2010). 

 
Table 1: Dairy goat feeding practices 

Type of Feeding Kieni East Kieni West Mukurweini 

Normal Pasture 100% 100% 100% 

Normal Pasture + Concentrates 43% 5% 13% 

Normal Pasture + Mineral supplements 48% 32% 0% 

Total Respondents 78 73 39 

 
3.2 Effect of Age on Pedigree Dairy Goat Milk Production 

The Effect of dam age for the pedigree gade was evaluated in the study areas as presented in Figure 2. 
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Table 2. Effect of Dam grade per region on average dairy goat milk production 

Region Dam Grade Average Daily Milk Production Std. Deviation N 

Kieni East Local 2.28 0.94 18 

Foundation 1.25 0.35 11 

Intermediate 2.04 0.70 8 

Appendix 2.69 0.35 17 

Pedigree 2.07 0.75 25 

Kieni West Local 1.00 0.00 2 

Foundation 1.53 0.47 9 

Intermediate 1.81 0.77 17 

Appendix 1.77 0.40 20 

Pedigree 2.15 0.62 25 

Mukurweini Local 1.33 0.40 5 

Foundation 0.98 0.17 5 

Intermediate 1.08 0.25 4 

Appendix 1.34 0.39 15 

Pedigree 2.31 0.66 9 

 

The variations were evaluated further using a plot as presented in Figure 3.  

 
Figure 3. Effect of crossbreeding on daily milk production 

 
The plot indicate interaction effect between the dam grade in each region. The difference in milk production for 
all the grades is greater for dairy goats in Mukurweini region as compared to the other two regions. The 
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appendix grade in Kieni East gives the highest milk production of 2.69 litres per day. This being a semi arid area 
the high milk production could be attributed by the good feeding programme as demonstrated in Table 1. 

 

Table 3. Analysis of variance for effect of dam grade and region on daily milk production 

Source Type III Sum of Squares df Mean Square F Sig. Partial Eta Squared

Corrected Model 38.34a 14 2.74 5.198 0.000 0.294 

Intercept 335.86 1 335.86 637.620 0.000 0.785 

Region 10.122 2 5.06 9.608 0.000 0.099 

DamGrade 15.33 4 3.83 7.277 0.000 0.143 

Region * DamGrade 14.54 8 1.81 3.450 0.001 0.136 

Error 92.18 175 0.52    

Total 816.94 190     

Corrected Total 130.51 189     

a. R Squared = .294 (Adjusted R Squared = .237). 

The significance value of the F test in the ANOVA table is 0.001, an indication that the dairy goat milk 
production for different grades is significantly different for each region under study. However the R square 
shows a weak relationship of 29% among the different regions and grades. 

 
4. Discussion 
All the respondents in the three study areas used normal pasture to feed the dairy goats, which comprised of 
grass, shrubs, sweet potato vines, weeds in the farm. The dairy goats are normally tethered in the homestead for 
the better part of the day. 43% of farmers in Kieni East used concentrates mainly during milking to calm down 
the goat, while Kieni West had only 5%, due to financial constraints. In Mukurweini 13% of the farmers used 
concentrates during milking. As for the mineral supplements, Kieni East and Kieni West rated 48% and 32% 
respectively. Farmers in Mukurweini did not do supplementation because being a high potential area the goat is 
fed with high nutrient fodders that are known to contain adequate nutrients. There materials include calliandra 
and other green soft shrubs which they use to feed the goats and find it sufficient to supply the necessary 
nutrients. There is a need to educate the farmers on efficient utilization of the feed available to achieve maximum 
returns. Feed supplementation with concentrates and mineral supplements was higher in Kieni East than the 
other two areas, a factor that contributes to higher milk production. 

On overall, the adequacy and timeliness of feeding management was found to be the factors that mainly 
contributed to low milk production. These was agreement with findings of Ogola et al. (2010). Generally, proper 
feeding would enhance production of the dairy goats and, consequently, better milk yields which can enable 
farmers to cater for their household needs as well as for enterprise. 

The pedigree grade did well in the three regions with Kieni East giving 2.07 litres, Kieni West 2.15 litres and 
Mukurweini 2.31 litres. Milk production for each grade varied per region, with the underlying reason being poor 
feeding practices and loss of interest by the farmers on dairy goat keeping especially in Mukurweini. All the 
respondents indicated that the dairy goat project which is spearheaded by DGAK, is not giving them much 
expected benefits due to lack of market for the milk, lack of concentrates to supplement the feeds due to low 
farmers income, lack of pastures and abandonment of the breeding system. It was noted that these effects are 
highly felt in Mukurweini, Nyeri area, where many farmers have sold the dairy goats and opted for dairy cow 
keeping. But this is only feasible for households with farms large enough to produce enough fodder for the dairy 
cows, therefore dairy goat keeping remains viable if these effects could be addressed.  

The 190 small holder farmers interviewed revealed that there is no dairy goat milk processor in the entire study 
area. Local markets for dairy goat milk do exist, where the respondents revealed that they sell their milk to 
special demand from specific individuals mainly suffering from ailments such as diabetes, AIDS and those 
sensitive to cow milk. During the study it was noted that many farmers have neglected dairy goat farming due to 
lack of market for the milk as well as donors withdrawal. 

The dam starts to produce milk at the age of 2.0 to 2.9 years, for the pedigree grade, with no significant 
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difference (p≤0.05) in the three regions. There is a noted increase in milk production for the pedigree grade at the 
age of 5.0 and 5.9 years, in the three regions. At this age the dams are kidding less, giving more milk for 
household use.  

The study established that the average daily milk production of the dairy goat is mainly affected by the dam 
grade as well as feeding program. Proper improvement of the breeding, through record keeping and follow up 
can lead to superior pedigree grades with higher milk production. Due to lack of concentrates and mineral 
supplements, the farmers should utilize plant material already available on the farm such as napier grass, 
herbaceous and shrub legumes, plants rich in nitrogenous matter like forage legumes and calliandra, among 
others, inorder to achieve high milk yields.  Increasing milk production at lower costs will not only improve the 
nutritional status of resource-poor communities but will also improve the incomes of smallholder dairy farmers. 
To produce adequate milk, a dairy goat requires a well-balanced diet for both self-maintenance and production of 
milk (Kamau et al., 2008).  

Despite the increasing demand for dairy goats due to diminishing land sizes, production is growing very slowly 
due to poor breeding and management practices by small-scale farmers. The Dairy Goat Association of Kenya 
that regulates production, train farmers and set standards for improving the quality of dairy goats, is faced by 
inadequate funds that lead to low field interventions. Many farmers and brokers have taken advantage of this to 
sell low quality dairy goats claiming they are pure breeds. The respondents in this study stated that the dairy goat 
sub-sector cannot grow unless urgent measures are taken to reduce inbreeding and poor management.  

The Kenya Alpine daily goats used in this study had been cress bred with German Alpine buck. The farmers 
involved in this project highlighted that introduction of exotic dairy goats brought hope to the dairy goat farming 
with some expecting high milk yield as much as 6 litres per a day. Lack of breeding stock and cheating by 
farmers is destroying the dairy goat industry. The import ban on all life animals in Kenya has caused a major 
lack of pure pedigree bucks to purify the breeding system.  

5. Conclusion 
The study has established that dairy goat milk production is affected by the age of the dam, the grade (breeding), 
and feeding practices. Small-scale farmers can operate a successful and therefore sustainable dairy goat 
production, with proper breeding and feeding especially by use of supplements and concentrates, that can yield 
sufficient milk for household consumption as well as for enterprise. However the breeding sequence has to be 
enhanced for the project to succeed. 
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