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ABSTRACT

A study was carried out in Babati and Kongwa Districts to determine the lactation and reproduction performances, profitability and contribution of dairy goats to household income of small scale farmers. In addition, the performance of Toggenburg and Saanen were compared in  Kongwa District. From each district, 40 dairy goat farmers and 40 non-dairy goat farmers were individually interviewed, using a structured questionnaire. Non-dairy goat farmers were included as a control to ascertain the influence of dairy goats on household income. Age at first kidding (AFK), kidding interval (KI), kid mortality and  litter size were 14.6 ± 0.3 months,  9.3 ± 0.4 months, 13.4 % and 1.2 in Babati District and 13.0 ± 0.4 months, 9.2 ± 0.5 months, 7.9% and 1.3 in Kongwa District, respectively, for Toggenburg breed. Daily milk yield (DMY), total lactation milk yield (TMY), lactation length (LL) and dry period (DP) were 1.7 ± 0.1 litre, 276.2 ± 24.5 litres, 5.4 ± 0.30 months and  2.2 ± 0.1 months in Babati and 1.4 ± 0.2 litres, 241.4 ± 38.6 litres, 5.4 ± 0.5 months and 2.1 ± 0.2 months in Kongwa District, respectively. The comparison of Toggenburg and Saanen breeds kept in Kongwa District indicated that AFK and KI were 13.0 ± 0.3 and 9.2 ± 0.3 months for Toggenburg and 13.4 ± 0.4 and 9.5 ± 0.4 months for Saanen, respectively. The DMY, TMY, LL and DP were 1.4 ± 0.1 litres, 241.4 ± 17.9 litres, 5.4 ± 0.2 months and  2.1 ± 0.1 months for Toggenburg and 1.5 ± 0.1 litres, 266.6 ± 19.9 litres, 5.7 ± 0.3 months and, 2.8 ± 0.2 months, for Saanen breed, respectively. Average annual profits per   household for dairy goat enterprise were Tsh 679 216 in Babati and 322 778 in Kongwa, and the enterprise contributed 31 and 26 % of the total income of the household in Babati and Kongwa Districts, respectively. Toggenburg in Babati perform better in terms of milk production compared to those in Kongwa.  Saanen breed performed better in terms of milk production than Toggenburg in Kongwa District. The study reveals that, dairy goat enterprise is profitable and significantly contributes to household income. 
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CHAPTER ONE
1.0 INTRODUCTION

Economically, goats serve as saving and living banks for the resource poor rural people, since they can easily be converted into cash when a need arises (Dossa et al., 2008; Gurmesa et al., 2011). They are considered as an account that is used under emergency conditions such as tax payments, health problems, school fees, death of a family member, and payment of credit and purchase of food items during crop failure (Shirima, 2005; FAOSTAT, 2010). Socially, goats serve as a source of protein in human diets (during festival gatherings), but also provide good and stable source of income, especially for the poor in the rural areas.

Goats play an important role to small-scale resource poor livestock keepers. Their efficient utilization of small land holdings due to their small size and early maturity, short generation interval and higher digestion efficiency of roughage make them suitable for use for wealth creation, enhancement of family nutrition, income generation and increased farm productivity.  Hence, improvement of their productivity is one way of reducing poverty among the poor (Devendra, 2001; Peacock, 2005; Ahuya et al., 2009).

Dairy goat production is a promising enterprise for increasing consumption of animal protein as well as raising income level of rural people. Dairy goats contribute to income generation through the sales of milk, milk products, live animals and manure (Kosgey 2004; Macha and Mbaga, 2009; FAOSTAT, 2010). Dairy goats are also named as “poor mans cows” for the poor farmers because of low initial and maintenance costs which can be afforded by smallholder farmers, and they can be looked after by any member of the family, even children (Mahmoud, 2010). Although goats keeping has remained at a subsistence level in most developing countries, its contribution to the total farm income is substantial. However, the contribution of goats to the people and economy of developing countries is underestimated, basically because their production is considered to be at small scale and goat products seldom enter a formal marketing system (Mahmoud, 2010).

In Tanzania the goat population is estimated at 15.2 million, the local goats being the predominant population (MLFD, 2011). According to Kilongozi et al. (2006) the population of dairy goats is estimated to be 126 000 which is less that 1% of the goat population. However, their role in providing the highly needed milk is widely recognised, especially by the poor farming households. 
Efforts have been made to improve productivity of local goats through introduction of exotic dairy breeds in different parts of the country. The exotic breeds are normally used for crossbreeding with indigenous tropical breeds. The reason behind the introduction of dairy goats was to address the challenge of poor milk production and low growth rate of the Small East African goats, the dominant breed in the country. The introduction of dairy goats has led to increased goat productivity, hence improved nutrition, income and overall livelihoods of the small- scale farmers. Introduction of dairy goats was also considered as a means of creating employment within the community and enhancing market access by the poor rural farmers (Eik et al., 2008; Safari et al., 2008).

Dairy goats were introduced in the country in the early 1960s. Breeds imported were Saanen, Anglonubian and Toggenburg (Das and Sendalo, 1991). Serious research in dairy goats commenced soon after exotic dairy goats were introduced in the country. Earlier research efforts concentrated on on-station evaluation of their performance. Later on dairy goats were introduced in rural areas where smallholder farmers were fully involved. Among the areas where dairy goats have been introduced is Babati District where they were introduced in 1989 by FARM AFRICA. The scheme was “loan in kind” for pregnant goats. In Kongwa District dairy goats were introduced in 2000 by HPI Tanzania. 
Introduction of dairy goats in the country has provided an alternative source of milk to households that cannot afford to keep dairy cattle. Goat milk has become popular in the nutrition of resource poor farmers in rural areas. In Babati and Kongwa Districts, the number of dairy goats has increased mainly through the goat pass - on schemes. 
The introduction of dairy goat breeds in Babati, Kongwa and other districts was done randomly without taking into consideration the prevailing environmental conditions. Moreover, information on the performance of dairy goat breeds in various parts of the country is scarce. There is no adequate information on production performance of various breeds introduced in rural areas and their contribution to smallholder economies and food security in Babati, Kongwa and many parts of the country is not well documented. To date, few studies have been done to evaluate the performances of Toggenburg breed in Kenya  (Ahuya et al., 2009) , Norwegian breed and their crosses in Tanzania (Kiango, 1996; Mtenga et al., 2006; Eik et al., 2008; Safari et al., 2008). In these studies only few traits, such as growth rate, milk production and fertility were considered. The present study was carried out to assess the performance of dairy goats and their contribution to income of households in the study areas. The results could assist stakeholders and farmers to know the appropriate genotype for keeping in a certain environment. Elucidation of the contribution of dairy goats to household income will awaken other farmers to join the enterprise. 
1.1 Objective 
1.1.1 Overall Objective

To assess production performance, profitability and contribution of dairy goats to household income of small-scale farmers.

1.1.2 Specific objectives

(i) To compare the reproductive and lactation performances of Toggenburg and Saanen breeds and their crosses in Kongwa and Babati Districts.

(ii) To evaluate input - output relationship of dairy goat enterprises and
(iii) To assess the contribution of dairy goat enterprise to household income of small scale farmers.
1.2 Hypothesis
i. Lactation and reproduction performances of Toggenburg and Saanen in Kongwa and Babati Districts are not significantly different;
ii. The profitability of dairy goat enterprise is equal to the profitability of other enterprises and

iii. The contribution of dairy goat enterprise to household income is not significantly different from the contribution of other enterprises in the household.
CHAPTER TWO

2.0 LITERATURE REVIEW

2.1 History of Dairy Goats in Tanzania

Rearing of dairy goats started in Missionary Centres, government institutions and Research stations. In Tanzania, serious research in dairy goats started in early 1960s when exotic dairy goat breeds were imported. Earlier research efforts concentrated on on-station studies but in 1980s dairy goats spread to small-scale farmers in rural areas (Kiango, 1996). On-farm dairy goat keeping in rural areas was promoted by development agents and did well as opposed to the station-based approaches. This led to increased interest on the strategy of using dairy goats for poverty reduction by government and non- governmental organizations (Ogola et al., 2009). Introduction of dairy goat breeds in rural areas was aimed at upgrading the local breeds and increase their growth rates, milk yield, and hence improve food security as well as household income. As a result dairy goats have been introduced in different parts of the country. In most parts of the country dairy goats have gained popularity as source of milk and income, particularly to the poor people and their milk is normally consumed at household level (Shirima, 2005; Tadele, 2007).
2.2 History of Dairy Goat Projects in Babati and Kongwa Districts

In early 1990s  FARM AFRICA, a Non- Governmental Organization (NGOs) specializing in agricultural and rural development introduced dairy goats in Babati District and set up a cross breeding programme for upgrading local goats. The project introduced a dairy goat breed, namely Toggenburg. Prior to introduction, a survey was conducted to identify common problems within the community. 
The results from the survey identified resource - poor farmers in Babati who could participate in the dairy goat project. Training on better management and husbandry was provided to the farmers selected to participate in project. Thereafter, dairy goats were distributed to few selected farmers. The condition was that when a doe gives birth to a female kid, the kid has to be passed-on to the next farmer. Thereafter, Toggenburg Breeders’ Association (TOBRA) was set up in 1999 to manage the breeding stock. Marketing channel for dairy goats is through the association till today. Nowadays, TOBRA, has become the main supplier of pure Toggenburg goats in Tanzania and even Kenya.

Heifer Project International (HPI-Tanzania) introduced dairy goats in Kongwa District in the year 2000 mainly Saanen, Ango-Nubian and Toggenburg.  The aim was to assist low income families to improve consumption of animal protein and increase their income. Before distribution of dairy goats to selected farmers, training was conducted at Livestock Training Institute, Mpwapwa, on improved management of dairy goats.  Few farmers from the selected villages were later on trained on health aspects of goats, and became community health workers for identification and treatment of various diseases affecting the goats of the group members.   
2.3 Reproductive Performance

This parameter is a major determinant of productivity and economic viability of goat enterprises. Failure to reproduce regularly leads to economic losses, in terms of milk for sale, young stocks for replacement and, hence reduced selection intensity. Reproductive performance is determined by the rate of growth of an animal which, in turn, affects the time taken to reach critical body weight for the onset of puberty. Puberty in females depends on adult body size of animals (Gimenez and Rodning, 2007). Reproductive traits are controlled by both genetic and non genetic factors and interaction between them. Puberty, the time of first sexual activity, has a consequent effect on lifetime production. Breed and potential size at maturity are the main factors that cause considerable variations in the time taken to reach first sexual activity in goats. Regardless of preceding factors, puberty is a function of both age and body weight (Gimenez and Rodning, 2007). Other   environmental factors which affect the reproductive traits include season of the year, age of the dam, nutrition, diseases, parity of dam and housing. The nutritional status of the herd is the most important factor influencing reproduction. It is also the factor on which the producer has the most control by either increasing or reducing nutrient consumption (Gimenez and Rodning, 2007).
2.3.1 Age at first kidding (AFK)
Age at first kidding is expressed as the age at which does kid for the first time. The earlier the doe starts to kid the longer the productive span would be. Age at first kidding is an important factor in determining life time productivity. There is a big variation in age at first kidding among the production systems and breeds. It is usually later in animals living in harsh environments.  Age at first kidding is influenced by age of the animal and body weight at mating, growth rate, and level of feeding and disease control. If doelings are not at an optimum weight, breeding should be delayed since puberty is more dependent on body weight than age of the animal. However, delaying breeding for a long time decreases the margin of profit by decreasing lifetime production (Mruttu, 2001).

Effect of season on AFK is in relation to availability of feed. Female kids born in the season with ample feed availability grow faster and attain sexual maturity earlier and hence, are younger at first kidding. This is due to quality and quantity of feeds available and this confirms that puberty depends on body weight rather than age (Delgadillo et al., 2007; Zeshmarani et al., 2007; Bushara and Nikhaila, 2012). Female kids born during the rainy season give birth to their first kids at a relatively younger age compared to those born during cool dry season (Bushara and Nikhaila, 2012). The slow growth rate is mainly attributed to poor nutrition, management and other non-genetic factors (Gbangboche et al., 2006). However, season effect is more pronounced in extensive than in intensive management system. Nutrition influences the onset of puberty, conception rate, health and vigor of the newborn kid. Overfeeding doelings in order to attain heavy weight quickly, does not guarantee that a high percentage will show oestrus early.                       The important point to consider is for the animal to be old enough to cycle. If doeling become fat before puberty, it is detrimental to mammary gland development because the animals deposit excessive fat in their udders and this affects subsequent milk producing ability (Gimenez and Rodning, 2007).

Effect of type of birth on age at first kidding is contributed by birth weight and feeding regime before and after weaning. Before weaning female kids born single will grow faster than those born twins due to milk yield differences. This implies that twins receive little milk from the doe compared to the kids born single and this affects their growth rate before weaning. After weaning maternal influence ceases and as long as nutrition is not a limiting factor, twins kids tend to compensate for growth and there is no difference in terms of  age at first kidding between twin female kids and those  born singles  (Dadi et al., 2008). This happens because the effect of litter size decreases with increase in age of the kids. Age at first kidding according to Tesfaye (2009) in Ethiopia is 13.6 month (Table 1). Study conducted under semi-intensive system found the AFK to be 13.5 months (Chowdhury et al., 2002).  The AFK for West African Dwarf goats has been found to range from 16 and 18 months (Webb and Mamabolo, 2005). Dhara et al. (2011) reported the AFK to be 12.9 months in Black Bengal goats (Table 1). However, the average recommended AFK is 12.5 months under good management. Table 1 below shows AFK on different goat breeds.
Table 1: Age at first kidding of different goat breeds
	Breed
	AFK(days)
	Place
	Author(s)

	SEA
	638-984 
	Tanzania-SUA
	Mtenga et al. (1994)

	Red Sokoto
	513 
	Nigeria
	Ajala et al. (2008)

	Arsi-Bale goat
	810 
	Ethiopia
	Dadi et al. (2008)

	Togo
	450
	Mali
	Wilson and Light (1986)

	Sahel 
	390
	Mali
	Wilson and Light (1986)

	Maradi
	420
	Mali
	Wilson and Light (1986)

	Norwegian 
	525
	Tanzania
	Kiango (1989)

	Indigenous goat
	408
	Ethiopia
	Tesfaye (2009)

	Norwegian
	408
	Tanzania
	Safari et al. (2008)

	Norwegian crosses
	527 
	Tanzania
	Kiango (1996)

	Mali goats
	529 
	Nigeria
	Mack (1983)

	Black Bengal
	456 
	India
	Lal et al. (1987)

	Mozambique goats
	693 
	Mozambique
	Wilson et al. (1989)

	Native goat 
	382
	Korea 
	Song et al. (2006)

	Kamorai xSEA
	757 
	Tanzania
	Das and Sendalo (1990)

	Dairy goat
	732.1 
	SUA-Tanzania
	Hamad ( 2001)

	Black Bengal
	387
	India
	Dhara et al. (2011)

	Zairabi goat
	691 
	Egypt
	Kamal and Nikhaila (2009)

	Saanen
	497.7
	Mexico
	Tores –Vazquez et al. (2009)


2.3.2 Kidding interval (KI)
This trait is expressed as number of days between two consecutive kiddings. It is an important trait in animal production due to its effect on animal population turnover rate and total lifetime productivity. It is a major component of reproductive performance that has significant influences on production system. It contributes largely to the productive efficiency and it is affected by breed, age, season and level of nutrition (Ndlovu, 1990). Kidding interval (KI) is a function of many aspects of reproduction including conception rate and cyclicity pattern. If the does are not cycling, they are not going to conceive and this lengthens the KI and negatively impacts profits. Kidding interval comprises of day open and gestation length. Thus lactation length and dry period are components of KI.

Kidding interval of pure exotic breeds introduced in the tropics is longer than that of indigenous goats. The longer KI found in the pure exotic breeds of goats in tropics is due to the fact that eostrus activity in tropical breeds is greater than in temperate goats. According to Kamal and Nikhaila (2009) another factor which can lead to long open period is under nutrition which extends KI. The high level of feeding after kidding shortens the interval from first breeding to conception and thus reduces KI.  Quality and quantity of feed have effect on KI which seems to be shorter (250 days) for goats under plenty feed and longer (314 days) for goats under feed shortage. Dadi et al. (2008) have explained this to be associated with inadequate nutrition which delays the occurrence of postpartum oestrus. Also the interval could be affected by change in the quality and quantity of forages, which occurs during various seasons of the year, as the natural forages are the main sources of goats’ diet. The ratio of male to female, quality of bucks and availability of buck can also affect KI. Mating system in the area can also affect the KI. Uncontrolled mating can result in KI that is different from controlled mating.  Variation in KI has been observed between intensive and extensive production system (Faruque et al., 2010). 

Kidding interval has been found to be affected by parity, as parity increases KI decreases. Studies have revealed that 1st (337.6 days), 2nd and 3rd parities have longer KI compared to 4th (294.3 days) parity (Bushara et al., 2011). This might be, probably, due to the fact that young animals take longer time to regain body conditions after kidding (Dadi et al., 2008; Kiango, 1996). However, findings by Alphonsus et al. (2010) indicated that KIs increase as the parities increase.  This calls for preferential treatment of young does to shorten their KI (Dadi et al., 2008). 

Ahuya et al. (2009) observed KI of 302 days equivalent to 10 months (Table 2). Results by Eik et al. (2008) indicate that KI of dairy goats is 12.8 months. Tesfaye (2009) reported KI of 8.4 months (Table 2). Other studies have shown that KI of goats is about 9.2 months (Ince, 2010; Webb and Mamabolo, 2005). A study done by Alphonsus et al. (2010) in Nigeria found the KI to be 6.9 months (207 days), which is close to 204 days reported by Sodiq (2004) in Indonesia on goat raised under traditional management system (Table 2). Under normal conditions and good management, both temperate and tropical goats should kid at least three times in two years. Bearing this in mind therefore, kidding intervals should not exceed eight months.

Table 2: Kidding interval (KI) of goats in the tropics
	Breed
	KI (days)
	Country
	Author

	Norwegian crosses
	353.5
	SUA- Tanzania
	Hamad (2001)

	Local goat
	252
	Ethiopia
	Tesfaye (2009)

	Norwegian
	318
	Gairo- Tanzania
	Safari et al. (2008)

	Local
	324
	Zimbabwe
	Ndlovu (1990)

	Kamorai xSEA
	373
	Tanzania
	Das and Sendalo (1990)

	Galla 
	285
	Kenya
	Kiwuwa (1986)

	Sahel
	312
	Burkina Faso
	Wilson (1988)

	Mali goat
	296
	Mali
	Wilson and Durkin (1988)

	Norwegian crosses
	400
	Tanzania
	Mwatawala (1997)

	Boer 
	285
	Kenya
	Kiwuwa (1986)

	Alpine x SEA
	323
	Rwanda
	Wilson and Murayi (1988)

	Native goat
	211.6
	Korea
	Song et al. (2006)

	Blended x Galla
	388
	Tanzania
	Das and Sendalo (1989)

	Norwegian crosses
	338
	Tanzania
	Kiango (1996)

	Local goat
	238
	India
	Alexandre et al. (2001)

	Mali goat
	265
	India
	Alexandre et al. (2001)

	Kecang goat
	204
	Indonesia
	Sodiq ( 2004)

	Red Sokoto
	207
	Nigeria
	Alphonsus et al. (2010)

	Nubian goat
	278
	Sudan
	Kamal and Nikhaila (2009)

	Toggenburg
	302
	Kenya
	Ahuya et al. (2009)


2.3.3 Litter size

Twinning rate is expressed as the ratio of twin births to the total number of live births. Litter size or number of kids in the litter is the total number of kids born per kidding per goat. Litter size is an important factor which determines the reproductive efficiency of the farm (Hamad, 2001). Litter size has significant influence on goat prolificacy. Litter size increases with age and is more related to weight of a doe at conception than age (Sangare and Pandey, 2000). As the age of the animal increases, the hormonal status of the animal body, metabolic activity, secretory cells and nutrient intake which are used in the milk synthesis increase too (Carnicella et al., 2008; Hansen et al., 2006). Litter size at birth tends to improve over years and with parity. This may be due to the efficiency of reproduction as the doe matures.

Does with singles have less milk production than those with multiple litter size (Argüello et al., 2005). The high milk yield in does with twins is induced by high lactogenic activities during prepartum stage which cause greater development of mammary gland and increase in the  potential for milk synthesis and, hence, high milk yield during early postpartum. The small amount of milk produced by does with single kids have higher protein and lower fat contents (Salama et al., 2005). 

Litter size can be affected by breed and, there is variation within and between breeds.  The variation in litter size in tropical goats have great advantage as reproductive performance could be improved by selection or by crossbreeding without affecting their potential adaptation characteristics  to hot and harsh environment (Mruttu, 2001).  Studies conducted by Dadi et al. (2008),  Alphonsus et al. (2010) and Bushara et al. (2011) revealed the positive correlation between litter size and parity, as parities increase litter size increases as well. This was also observed by Faruque et al. (2010) where litter size in the 1st parity was lower (1.43) than in the 7th parity (3.0). This phenomenon supports the observation that young does take longer time to return to their reproductive status compared to older does (Wilson and Light, 1986).   

The effect of season on litter size is attributed to availability of feeds, which in turn, affects the conception rate. Conception rate is high when mating is accompanied by high plane of nutrition, especially two months prior to mating. The larger litter size in dry season kidding is related to high conception rate in the late rains or post rainy season due to abundant availability of good quality pasture during the rain season (Hamad, 2001). Findings by Baiden (2007) showed that does kidding in the dry season have significantly higher litter size than those kidding in minor wet season (2.05 vs 1.8). Litter size is significantly affected by rearing system. It has been shown to be higher in intensive system than in semi-intensive system (Faruque et al., 2010). Litter size of 1.47 and 1.46 has been reported by Ince (2010) and Mellado et al. (2011), respectively (Table 3). 
Table 3: Litter size for goats in tropical areas

	Breed
	Litter size
	Country
	Author

	Local goats
	1.35
	Malawi
	Karua and Banda (1994)

	Saanen crosses
	1.52
	Malawi
	Karua and Banda (1994)

	Pygmy
	1.9
	Georgia
	Amoah et al. (1996)

	American Alpine
	1.9
	Georgia
	Amoah et al. (1996)

	French Alpine
	1.7
	Georgia
	Amoah et al. (1996)

	Nubian
	2.0
	Georgia
	Amoah et al. (1996)

	Saanen
	1.7
	Georgia
	Amoah et al. (1996)

	Toggenburg
	1.6
	Georgia
	Amoah et al. (1996)

	Saanen
	1.46
	Mexico
	Mellado et al. (2011)

	Toggenburg
	1.46
	Mexico
	Mellado et al. (2011)

	French alpine
	1.43
	Mexico
	Mellado et al. (2011)

	Anglonubian
	1.62
	Mexico
	Mellado et al. (2011)

	Granadina
	1.52
	Mexico
	Mellado et al. (2011)

	Saanen 
	1.47
	Turkey
	Ince (2010)

	Taggar (dry season)
	1.18
	Western Sudan
	Bushara et al. (2013)

	Taggar (rainy season)
	1.45
	Western Sudan
	Bushara et al. (2013)

	Creole goats
	1.98
	India
	Alexandre et al. (2001)

	Nubian
	1.12
	Sudan
	Kamal and Nikhaila (2009)

	Norwegian goats
	1.4
	Gairo- Tanzania
	Safari et al. (2008)

	Native goats 
	1.78
	Korea
	Song et al. ( 2006)


2.3.4 Mortality rate

Mortality is a major constraint to goat production in the tropics. Kid mortality from birth to weaning is one of the crucial elements in the economic process of goat raising programs. Factors influencing kid mortality are closely related to the systems of production and  include low birth weight, low milk production of the doe, season of birth, type of birth, sex of kid, season of kidding, parity order , predators, diseases and accidents (Kamal and Nikhaila, 2009). 

Birth weight and sex of the kid have significant influence on pre-weaning mortality rate (Hailu et al., 2006). Kid born with lower birth weight has a greater chance of expressing higher mortality rate compared to kid born with higher birth weight (Turkson et al., 2004). Kid mortality normally decreases as the birth weight of kid increases and increases in larger size kids (Ershaduzzaman et al., 2007; Girma et al., 2011). Generally male kid exhibits higher birth weight compared to female kids. Conversely female kids have higher kid mortality than male kids. However, a study conducted by Turkson et al. (2004) observed higher mortality in male kids than in female kids. 
Type of birth is another factor which affects kid mortality. Single born kids have the lowest mortality rate while twin born kids have higher mortality rate (Snyman, 2010; Mtenga et al., 2006; Ndamukong, 2006). High mortality rate for multiple - kid could be associated with limited nutrients in the uterus and milk consumption after birth. Age and parity of does have significant effect on mortality rate at birth and from birth to weaning. This may be attributed to the physiological maturity of older does and their ability to provide more milk, which increases the survival rate of the kids (Marai et al., 2002). Higher incidences of mortality have been observed in 1st and 2nd parities than in 3rd and 4th parities (Mourand et al., 2000). Higher mortality rate have been reported in primiparous than in multiparous dams (25.3 vs 13.2%)  (Bushara et al., 2011). This supports the fact that age and parity of the doe significantly affects the reproductive traits. Mortality rate is reduced with increase in parity number (Bushara et al., 2011).
Breed is another factor which affects kid mortality. Indigenous goats are more resistant to diseases and stress, hence, have higher survival rate compared to exotic breeds (Barbind and Dandewar, 2004). Mortality rate increases as the level of exotic blood increases. Exotic breeds easily succumb to diseases and this result into higher mortality rate of kids than their indigenous counterparts. Meat goats also have been found to express lower kid mortality rate than milk goats.
Studies have shown that, kids born during the wet season exhibit higher mortality rate than those born in the dry season (Turkson et al., 2004). The higher mortality rate in the rainy season is associated with high rainfall and high relative humidity (Mazumdar et al., 1980), both of which are known to promote diseases and parasitic infections. Kids seem to be 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 (Bushara and Nikhaila, 2012). High mortality rate in post weaning period is associated with weaning stress and worm burden. High pre - weaning mortality rate is influenced by low birth weight and low milk yield (Girma et al., 2011). A study conducted in high potential areas of Tanzania revealed pre weaning mortality of 7.9 % for Norwegian goats (Eik et al., 2008). 
2.4 Lactation Performance 

Quality and quantity of feed provided to animals prior and after parturition influences milk yield, milk quality, lactation duration, kid vitality and growth rate (Salama et al., 2005). The actual amount of milk produced during lactation period is affected by several factors. These include breed, litter size, parity, stage of lactation, and health of does during pregnancy, season of kidding, physiological state, disease, feed availability and stress from the environment (Mellado et al., 2003).
2.4.1 Lactation yield

Breed of dairy goats has an effect on milk yield. It has been documented by many authors that temperate breeds produce more milk than tropical breeds (Güney et al., 2006; Norris et al., 2011). Tropical breeds have low milk yield due to their low genetic potential and prevailing environmental conditions like stress caused by harsh weather and diseases. Level of milk production depends on breed and there is variation in milk yield among different breeds and within the breed (Kendall et al., 2009). Also high variations are due to variable production environment. Genetic differences among the dairy goat breeds affect ash and fat contents of the milk, and it has been found that tropical breeds give higher percentage of these contents than temperate breeds (Schmidely et al., 2002; Zahraddeen et al., 2007). Milk from tropical goat breeds has higher total solids, due to higher fat and protein contents than those of temperate dairy goat breeds. These concentrations of nutrients are connected to small amount of milk produced by tropical breeds (Abd et al., 2005). Protein and fat contents are high on early lactation then drop at peak milk yield and slowly increases until the doe dries off (Salama et al., 2005). 
Milk yield varies according to the stage of lactation. On first lactation does produce small amount of milk per day and milk yield increases progressively with parity until third lactation (Norris et al., 2011). Goats are more persistent milkers than cattle. They reach their peak milk yield during 8th to 12th weeks after kidding. On the 20th week of lactation, the milk yields decrease slowly and thereafter yield remains fairly constant. Total milk yield has been found to be affected by parity, season and year of kidding, litter size and interaction between year and season. Total milk yield increases gradually with the increase in parity until the fourth parity (Hamed et al., 2009). Litter size has an influence on lactation yield. Does with twins produce more milk compared to those with singles (Carnicela et al., 2008; Zahraddeen et al., 2009). The difference in milk yield due to litter size is probably attributed to the extra pressure or stimulation on the mammary gland as a result of the additional suckling of the second kid. Also the increasing trend of milk production may be due to more physiological development with advancement of litter size.

In a study conducted by Zahraddeen et al. (2007) milk yield of goats was found to be higher during the wet season than the dry season. This is in close agreement with the findings of Iloeje et al. (1981) who reported that in Nigeria WAD does that kidded from January to March produced more milk than those that kidded from April to July. Generally, does that kid during the rainy season produce more milk than those kidding in the dry season. This may be attributed to availability of good quality feed resources during the rainy seasons and vice versa during the dry season (Norris et al., 2011).             On the other hand, when does kid in the wet season there is low dry matter intake, reduced grazing time, high prevalence of diseases, especially worm infestation which cause low milk yield (Hoste et al., 2005; Singh et al., 2009).  

Parity is another factor which influences milk production. As the number of parities increase from the first to the third; milk yield increases with increasing rate, thereafter milk yield increases with decreasing rate up to the fifth parity (Hansen et al., 2006). Effect of parity on total lactation yield and daily milk yield shows an almost steady increasing trend from first to fourth lactation. Singh et al. (2009) observed increase in milk production from second parity to fifth parity, thereafter declined substantially. During the first kidding, does have low weight and this contributes to low daily milk yield. As the number of parity increases, the animal is attaining maturity and energy competition between growth and milk synthesis is reduced, hence, high milk yield (Mellado et al., 2003; Bushara et al., 2011; Norris et al., 2011).  This is in agreement with Singh et al. (2009) who reported increase in milk production of does with high weight at kidding.  
Milk yield increases with age, as the age of the animal increases, the hormonal status of the animal body, metabolic activity, secretory cells and nutrient intake which are used in milk synthesis increase too (Hansen et al., 2006; Carnicella et al., 2008). Older does are larger in body size and produce more milk. Management practices which include frequency of milking, nutrition and body condition are other factors influencing milk production. Milking once per day yield little amount of milk compared to milking twice a day (Salama et al., 2005). Shortage of feeds during pregnancy affect milk yield as a carry over effect after kidding. 
This is because good body condition of doe at late pregnancy has positive effect on early lactation milk yield. Morand -Fehr et al. (2007) reported that apart from genetic limits, nutrition during lactation is the primary factor that influences milk yield and milk fat content decreases as the milk yield increases. Does’ body condition scores significantly influence milk yield (Zahraddeen et al., 2007). Average milk yield, total lactation yield, time of peak, persistency, fat and protein contents depends on the quality and quantity of feed consumed by the animal.
2.4.2 Lactation length

Lactation length is the period in which the doe is in milk. The total amount of milk to be harvested is partly influenced by lactation length. Lactation length has an obvious effect on milk yield with greater quantities of milk and milk components being obtained for longer lactations (Goetsch et al., 2011).  Lactation length is a breed’s property. Each breed has its own lactation length depending on its producing ability, but usually lasts from 240 to 300 days. Also variation is found from goat to goat within a breed. Findings by Ahuya et al. (2009) indicated the lactation length of 225 days. Study conducted by Eik et al. (2008) shows lactation length of 10.0 months. Lactation length of 8 months has been obtained by Safari et al. (2008). Report by Kamal and Nikhaila (2009) showed a lactation length of 181 days (6 months).

2.4.3 Dry period

Dry period is a critical part of the lactation cycle in dairy animals and is essential for achieving optimal milk yield in the subsequent lactation. The non-lactating period is required for mammary gland remodeling processes, including regression, proliferation and differentiation of mammary cells to prepare for the ensuing lactation (Dallard et al., 2010). The greater the production the more likely her body will be depleted of the nutrients used in milk secretion and the longer the dry period required to replenish the losses and store adequate reserves for the next lactation. The dry period should range from 45 to 60 days. During this period the doe should be managed in such a way that she is restricted from becoming too fat. It is the time when the endocrine system is readjusting to the next service period and pregnancy. Does which are not given normal dry period usually produce only 65 to 75% as much milk in the subsequent lactation compared to does given extra care during the dry period (Barnet and Frederick, 2009). Long dry periods decrease the productivity of doe by extending kidding interval beyond the normal, hence, causing a decrease in the lifetime production.

2.5 Contribution of Dairy Goat to Household Income

Dairy goat enterprise is an important avenue for poverty reduction among small- scale farmers due to its contribution to income generation through sale of milk, milk products, live animals, hides and manure. Income from such production often accrues to women, who use these products to provide better nutrition and education to their children (World Bank, 2001). Dairy goats are an alternative source of milk to most rural people who cannot afford to keep dairy cattle. This is due to their small body size whereby the initial and maintenance costs are low.  Also most of the small-scale farmers have limited access to land and capital, and so the rearing of dairy goats using common property resources at least gives them an opportunity to improve their income position (Riethmuller, 2003).

Small scale dairy farming has been shown to contribute significantly to household income; and this seems to be higher compared to other enterprises. Manure from the dairy goats cause substantial improvement in soil quality, increase crop yield, hence, improve food security and income to household (Peacock, 2005; Safari et al., 2008; Lwelamira et al., 2010). Generally, income determines the purchasing power at household level, such that the higher the income the higher the ability of the households to meet their basic needs.  

Goat milk greatly improves the diet of many rural families because it is rich in basic food nutrients. It is traditionally valued for the elderly, the sick, babies, children who are allergic to cow milk, and patients with ulcers. Goat milk also contributes to reduction of malnutrition among the vulnerable groups. It is even preferred for raising orphan foals and other young domestic animals. Goat milk is richer than cow milk in some important nutrients: vitamin A, niacin, choline, and inositol; but it is poorer in folic acid (Pinoy, 2008; Kipserem et al., 2011; Norris et al., 2011). Protein level, fat and mineral contents in goat milk are relatively higher than that of cow’s milk (Table 4). Goat milk has been reported to contain a higher proportion of short and medium chain fatty acids with smaller globules than cow milk, this makes goat milk promising in relieving stress and constipation (Gurmesa et al., 2011; Ozung et al., 2011). It has been found to contain higher medicinal value (curing people with migraine and asthma), vitamin B content and higher digestibility (Ochepo and Momoh, 2010) than cow milk (Table 4). 

Table 4: The nutritive value of goat milk versus cow milk
	Components
	Goat milk
	Cow milk

	Protein (%)
	3.2
	3.4

	Fat (%)
	3.6
	3.8

	Lactose (%)
	4.7
	4.1

	Mineral matter (%)
	0.7
	0.8

	Non fat solid
	8.8
	9.1

	Total solid
	13.0
	12.8

	Vitamin A1
	2074.6
	1560.0

	Vitamin D
	23.7
	-

	Thiamine (B1)
	0.4
	0.44

	Riboflavin
	1.8
	1.8

	Nicotin acid
	1.9
	0.9

	Ascorbic acid (Vitamin C)
	15.0
	21.1

	Choline
	150.0
	121.0


Source: Ozung et al. (2011)
Goats contribute to food self-sufficiency of smallholder farmers by providing food               (meat and milk), skin, manure and direct cash income. Another useful feature of goats is their ability to adapt to harsh tropical environments. Many studies on small ruminants in developing countries have also indicated their importance to the livelihood of farmers (Braker et al., 2002; Solomon et al., 2005). In the tropics, however, these animals have low productivity partly due to slow growth rate. Nevertheless, goats remain to be one of the main sources of dietary livestock protein to many households in the tropics. Another benefit is the use of goats as insurance in case of emergencies and other needs. Nordhagen (2003) indicated that introduction of dairy goats in Tanzania, has contributed significantly to the education of children. 
Goat manure is a useful product with commercial value and is used in many parts of East Africa. The manure has a higher content of nitrogen and phosphoric acid than that of cows. The urine is rich in nitrogen and potassium. The manure has been shown to be an excellent fertilizer and has the potential to increase crop yields due to its high quality. Also manure from the dairy goats cause substantial improvement in soil quality and increase crop yield.
On- farm dairy goat keeping is promoted by development agents as one of the strategy for poverty reduction. The main reasons were to upgrade the local breeds, increase growth rates, milk yield, improve food security and increase household income. On the other hand, income generations through sale of milk, milk products, and live animals have contributed much to provision of better nutrition and other responsibilities within the household. The present study was carried out to determine the above parameters in two different environments and assess the contribution of dairy goats to income of the households.
CHAPTER THREE

3.0 MATERIALS AND METHODS
3.1 Location and Description of the Study Areas
The study was conducted in Babati District, Manyara Region and Kongwa District in Dodoma Region, Tanzania. These two districts were chosen because they have been engaged in dairy goat production for many years.
3.1.1 Babati district

Babati District is located between latitude 30 and 50 South of the equator and longitude 350 and 370 East of Greenwich. The area lies between 950 and 2,450 metre above sea level. Average annual rainfall ranges from 500 to 1,200 mm. The rains are bimodal and the short rains begin in November and end in December/January, while the long rains begin in February and end in May. The short and the long rains are often connected.             The rain season is followed by cool dry season from June to September. The average mean temperature ranges from 220 C to 250C. The main economic activities in the district are crop and livestock production. Subsistence crops grown in the area include maize, pigeon peas, beans, bananas and sunflower which is used for extracting cooking oil, seed cake as feed supplement for livestock and fertilizer. Livestock species kept in the area include dairy and indigenous goats, cattle, pigs, chickens and sheep.
3.1.2 Kongwa district

Kongwa District lies between latitude 50 30’ and 60 South and longitudes 360 15’ – 36 East of Greenwich Meridian. The area lies between 900 and 1000 metre above sea level. The mean temperature is about 26.5°C, but at certain times temperatures can go down to 11°C. The coolest dry weather occurs from May to August when temperatures fall to between 20°C and 33°C. The main rain season is from November to April with an annual average rainfall of 500 to 800 mm. The major economic activities are livestock and crop production. Major crops grown in the area are sorghum, groundnuts, maize, simsim and sunflower. Livestock reared in the area are pigs, local cattle and goats and local chicken.

3.2 Sampling Design and Sample Size

A purposive sampling design was used to select farmers who keep dairy goats and have an experience of at least five years. In addition, farmers who do not keep dairy goats within the area were randomly selected and interviewed using a structured questionnaire (Appendix 1). A total of 160 smallholder farmers were involved in the study, of which, eighty farmers had dairy goats (fourty from each district) and eighty had no dairy goats (fourty from each district).

A purposive sampling procedure as described by Bryman (2001) was adopted to ensure that the selected households comprised of the dairy goat farmers. Non-dairy goat farmers were randomly sampled. The difference between the two groups was possession of a dairy goat enterprise while other economic activities were the same. Non dairy goat farmers were included in this study as a control group to assess the contribution of dairy goats in comparison to other enterprises within the household. Four villages per district were selected for the study.  These were Gijeboshka, Gijedabung, Himiti and Haraa for Babati District, and Mlanga, Ibwaga, Sagara and Mkoka in Kongwa District. 
3.2.1 Data collection

A structured questionnaire was prepared (Appendix 1) and pre-tested before being administered then, refining and corrections were made in accordance to the respondents’ perception. The respondents were visited individually at their premises after making appointment with the researcher. Before carrying out the interview, the first session was used by the researcher to build confidence with farmers so that they could participate fully and without reservation. Data were collected by interviewing household heads engaged in small scale dairy goat keeping and had stayed in the project for at least five years. Furthermore, head of the non-dairy goat keeping households were interviewed.  
3.2.2 Parameters studied 

3.2.2.1 Reproductive and lactation performances of dairy goat breeds 

Household surveys were conducted to determine the performance of dairy goats. Information on age at first kidding, kidding interval, litter size, kid mortality rate, daily milk yield, lactation length and dry period were gathered through face to face interview using a well structured questionnaire.  

3.2.2.2 Input and output relationships of the dairy goat enterprises
Information on quantity and price of inputs used for raising dairy goats were collected. The inputs included feeds, veterinary services, drugs, labour (family/hired), repair and maintenance of goat houses incurred in 2011. The outputs obtained included sales of live animals, milk, manure and goat products consumed at home which were converted into cash.

3.2.2.3 Assessment of contribution of dairy goat enterprises to household income    

The information on income from other enterprises contributing to annual household income apart from dairy goats was collected from the farmers with dairy goats and those with no dairy goats.  These included major crops (such as  maize, sunflower, sorghum, pigeon pea) produced, other livestock species and small business within the household (inputs included drugs, labour, feed, veterinary services, repair and maintenance of animal shed, cost for breeding of animals and land preparation costs, seeds, weeding, harvesting, transport cost for crops).  Information on quantity and price of inputs for each enterprise were collected and total costs of production were computed. Yield from each enterprise and price of commodities were determined. Outputs were considered as sales of products from each enterprise; these included sale of milk, milk products, sale of live animals and all products consumed at home were converted into cash. For crops, amounts harvested were converted into cash and revenues from each enterprise were computed.
3.2.2.4 Gross margin analysis

Profitability of each enterprise was computed using gross margin analysis. Gross margin (total revenue - total variable costs) analysis was carried out using the system described by Nyaribo et al. (1990) which involves the use of variable costs only as key components for decision making in day to day operations. 

GM   =      ∑PyYi - PxXi     …………………………………….………………………. (1)

Where;


GM    =          Gross margin (Tshs), 


Yi         =          quantity of output in kg,



Py         =           product price (Tshs/kg), 


Xi         =           quantity of input in kg and 


Px          =           input price (Tshs/kg

Comparisons were done between districts and those with and without dairy goats for variable costs and revenue.

3.3 Data Processing and Analyses 

Data obtained from the questionnaire were coded and summarized prior to analysis. PROC FREQ of SAS (2004) was employed to analyze qualitative data. Data on reproductive and lactation performances were coded and analyzed by General Linear Model (GLM) procedure of SAS (2004) programme to assess the productivity of the dairy goats. 
i. The first data set was for Toggenburg breed in Kongwa and Babati Districts. For this analysis the factors assessed were type of birth, level of exotic blood and location.
Age at first kidding (AFK) data were analyzed using the following model

Yijkl  = µ   + Ti   + Vj + Yk +eijkl ....................................................................................... (2)
                Where;





Yijkl = age at first kidding of an individual animal,



µ = general mean,   





Ti = effect of ith type of birth of the doeling (single or multiple) 




 
Vj  = effect of jth level of exotic blood (50, 75 and 100%),




Yk = effect of kth location (Kongwa and Babati)



 
eijkl = random error

Kidding intervals (KI) data were analyzed using the following model
Yijkl = µ+ Bi + Gj+ Lk+ eijkl  ……………………..……………………………………. (3)
       Where; 




Yijkl = Kidding interval of a doe



µ = general mean,   




Bi= effect of ith birth type of the doeling (single or multiple)



Gj= effect of jth level of exotic blood (50, 75 and 100%)




Lk =effect of kth location (Kongwa and Babati)



eijkl = random error
 Litter size (LS)
    Litter size = Total kids born        .................................................................................. (4)
                     Number of does kidded
Data on litter size were analysed using chi-square and effect of location was tested.

Mortality rate
Data were organized and pre weaning mortality rate was calculated from birth to 4 months.

 KMR % = Number of kids that died before weaning  *100    ………………………… (5)

    
       Total number of kids born in  year 2011
KMR% = Kid mortality rate (percent)

Data were analysed using Chi-square test and the effect of sex, location and type of birth were tested.
Lactation traits measured were daily milk yield (DMY), monthly milk yield (MMY), total lactation milk yield (TLMY), lactation length (LL) and dry period (DP)  and were analysed using the following model
Yijkl  = µ + Bi  + Gj + Lk+ eijkl  ……………………………….…………………………. (6)
  Where;   


Yijkl = observation of a doe,


 µ = general mean, 



 Bi = effect of ith birth type, 



 Gj = effect of jth level of exotic blood (50, 75 and 100%),
 
 Lk = effect of kth location and 
 

eijkl = random error

Total milk yield

This was computed as amount of milk (litres) produced throughout the lactation period.  
ii.
The second data analysis compared Toggenburg and Saanen breeds of Kongwa district. The factors tested were type of birth, level of exotic blood and breed.
Data on age at first kidding (AFK) were analyzed using the following model

 Yijkl  = µ   + Ti   + Vj + Yk +eijkl  ..................................................................................... (7)
Where; 



Yijkl = age at first kidding of an individual animal,


µ = general mean,   



Ti = effect of ith type of birth, 

 

Vj  = effect of jth level of exotic blood (50, 75 and 100%),


Yk = effect of kth breed (Toggernburg, Saanen)


 eijkl =random error

Data on kidding interval (KI) were analyzed using:

Yijkl = µ+ Bi + Gj+ Lk+ eijkl   ……………………………………………………………. (8)
  Where;

 

Yijkl = Kidding interval of a doe



µ = general mean,   



Bi = effect of ith birth type of the doe


Gj = effect of jth level of exotic blood (50, 75 and 100%),


Lk = effect of kth breed and 


eijkl = random error
Data for lactation traits were analysed using the following model;
Yijkl  = µ + Bi  + Gj + Lk+ eijkl  …………………………………..……………………… (9)
 Where; 



Yijkl = observation of doe

 

µ = general mean 



Bi = effect of ith birth type 



Gj = effect of jth of level exotic blood (50, 75 and 100%)

 

 Lk = effect of kth breed 



 eijkl = random error

CHAPTER FOUR
4.0 RESULTS

4.1 Characteristics of the Respondents

4.1.1 Background information

Table 5 shows background information of the farmers in the two districts. Out of 80 farmers with dairy goats interviewed, men comprised 41% of the respondents while women were 59%. Among the respondents from non-dairy goat farmers 52.5% were males while 47.5% were females. Most of the respondents had primary education, which is 90% of dairy goat farmers and 86.3% of non-dairy goat farmers. Average ages of the farmers were 48 and 46 years in Babati and Kongwa, respectively. 
Table 5:  General characteristics of respondents
	
	Babati
	Kongwa

	Variable
	Dairy goat farmers
	Non-dairy goat  farmers
	Dairy goat farmers
	Non dairy goat farmers

	Sex of household head
	
	
	
	

	Male (%)
	57.5
	60.0
	25.0
	45.0


	Female (%)
	42.5
	40.0
	75.0
	55.0

	
	
	
	
	

	Age of household head (yrs)
	52.5 ± 2.2
	44.9 ± 2.1
	49.6 ±1.6
	43.2 ± 2.1

	
	
	
	
	

	Land owned (acres) mean ± s.e
	6.9 ±1.3
	2.9 ± 0.3
	10.7 ±1.5
	11.9 ± 2.9

	
	
	
	
	

	Education of  household head 
	
	
	
	

	Informal (%)
	5.0
	5.0
	5.0
	10.0

	Primary education (%)
	87.5
	87.5
	92.5
	85.0

	Secondary education (%)
	5.0
	7.5
	2.5
	5.0

	Tertiary education (%)
	2.5
	0.0
	0.0
	0.0


4.1.2 Economic activities

Household farm size averaged 6.9 and 10.7 acres for dairy goat farmers and 2.9 and 11.9 acres for non-dairy goat farmers in Babati and Kongwa Districts, respectively. The study revealed that the major income generating activities were both crop and livestock production, this was reported by 100% of dairy goat farmers in both districts, 92.5% and 80% of non-dairy goat farmers in Babati and Kongwa, respectively. Crops grown in Babati District were maize, banana, pigeon peas, beans, sunflower and coffee, while in Kongwa District the crops grown were groundnuts, sorghum, maize, simsim and sunflower. Other livestock kept in both districts were chickens, pigs, sheep, local goats and cattle.
4.1.3 Flock structure

The average number of dairy goats was 7.2 and 4.1 per household in Babati and Kongwa, respectively. The flocks were raised under the “cut and carry” feeding system and that is why in both districts the numbers of animals per household were small. The numbers of female goats were higher than those of males in both districts (Table 6). 

Table 6: Average number of dairy goats (±se) kept per household

	Category
	       Babati 
	Kongwa

	Male kids
	1.9 ± 0.2
	1.0 ± 0.0

	Female kids
	2.1 ± 0.3
	1.2 ± 0.1

	Male growers
	1.5 ± 0.3
	1.3 ± 0.3

	Female growers
	2.1 ± 0.4
	1.4 ± 0.2

	Bucks
	1.3 ± 0.1
	1.6 ± 0.4

	Does
	2.8 ± 0.3
	2.2 ± 0.2

	Total
	7.2 ± 1.1
	4.1 ± 0.3


4.1.4 Reasons for keeping dairy goats

The first reason for keeping dairy goats was production of milk for domestic consumption (98.8%), especially for children, elders and sick people (Table 7). Generation of income was mentioned as the second reason (93.7%). Farmers reported that, income from sale of milk and live animals were used to solve household needs such as  paying school fees, medical bills, buying farms’ inputs and buying food in case of crop failure. Provision of manure was the third reason (77.5%). Most farmers said that they use manure to improve soil fertility in their farms. 
Table 7: Reasons for keeping dairy goats in Babati and Kongwa districts
	Reason
	Babati (%)
	Kongwa (%)
	Overall (%)

	
	1st
	2nd
	3rd
	1st
	2nd
	3rd
	1st
	2nd
	3rd

	Milk 
	97.5
	0.0
	0.0
	100.0
	0.0
	0.0
	98.8
	0.0
	0.0

	Income
	2.5
	87.5
	5.0
	0.0
	100.0
	0.0
	1.25
	93.7
	2.5

	Manure
	0.0
	5.0
	72.5
	0.0
	0.0
	82.5
	0.0
	2.5
	77.5

	Others 
	0.0
	7.5
	22.5
	0.0
	0.0
	17.5
	0.0
	3.7
	20.0


4.1.5 Management practices

Most farmers (96.3%) in both districts practiced zero grazing system and almost all goat sheds had raised floor (92.5%). The major feeds for dairy goats were green fodder (36%), crop residues (19%) and supplements, mainly maize bran (23%) and a mixture of sunflower seed cake and maize bran (21%). Provision of mineral blocks for goats to lick was not commonly practiced by most farmers due to high prices of the blocks as reported by the respondents. Most of the farmers in the surveyed households (70%) reported that they supply water to their animals once per day. The majority of the bucks used for breeding activities were from the project (68%), but few were either owned by the farmers (18%) or hired (14%) from the neighbours (Table 8).
Table 8: General Management of dairy goats

	Variable
	
	Babati (%)
	Kongwa          (%)
	Overall     (%)

	Type of house 
	Raised floor
	95.0
	90.0
	92.5

	
	Normal ground floor
	5.0
	10.0
	7.5

	
	
	
	
	

	Feeding system
	Zero grazing
	92.5
	100.0
	96.3

	
	Tethering
	5.0
	0.0
	2.5

	
	Free grazing
	2.5
	0.0
	1.3

	
	
	
	
	

	Water access
	Once per day
	52.5
	87.5
	70.0

	
	Twice per day
	20.0
	10.0
	15.0

	
	Ad-libitum
	22.5
	2.5
	12.5

	
	Once per two days
	2.5
	0.0
	1.3

	
	Thrice per day
	2.5
	0.0
	1.3

	
	
	
	
	

	Breeding buck 
	Hired 
	22.5
	5.0
	13.8

	
	Project
	    50.0
	87.5
	68.8

	
	Own
	27.5
	7.5
	17.5


Overall criteria for choosing a buck for breeding were based on the source. In Babati District dam performance was the most commonly used criterion (67.5%), followed by shape and conformation (22.5%). In Kongwa District, farmers depended on bucks from the project (82.5%) and shape and conformation (17.5%) were the most important criteria used for selecting breeding bucks (Table 9).
Table 9: Criteria used in choosing breeding buck in Babati and Kongwa districts

	Criteria
	Babati (%)
	Kongwa (%)
	Overall (%)

	Dam performance
	67.5
	0
	33.8

	Shape and conformation
	22.5
	17.5
	20

	Size
	7.5
	0.0
	3.8

	Performance and colour
	2.5
	0.0
	1.3

	Project decision 
	0
	82.5
	41.3


4.2 Comparison of Performance of Toggenburg Goats in Babati and Kongwa Districts
This section describes the reproductive and lactation performances of Toggenburg.               The performance of the breed in the two districts was compared to assess their suitability in different environments. Reproductive traits considered were age at first kidding, kidding interval, kid mortality rate, litter size and number of service per conception while the lactation traits included were daily milk yield, monthly milk yield, total lactation yield, lactation length, and dry period.
4.2.1 Age at first kidding 
Age at first kidding differed significantly between the two districts (P < 0.05). The overall means of AFK for Toggenburg breed were 14.6 ± 0.3 and 13.0 ± 0.4 months in Babati and Kongwa, respectively (Table 10).  Type of birth in the two districts significantly (P<0.05) influenced AFK. Does born single in Babati District (14.7 ± 0.4 months) were slightly older at AFK than those born as twins (14.4 ± 0.3 months). The trend was different in Kongwa District whereby, does born single (12.9 ± 0.5 months) had lower AFK than those born twins (13.1 ± 0.6 months). Age at first kidding for goats with 50% blood level was higher compared to that of goats with 75% and 100% blood level in Babati District.  The trends of AFK in Kongwa District were found to increase as the level of dairy goat blood increased (Table 10). 
Table 10: Comparison of reproductive performance of Toggenburg between Babati and Kongwa districts (LSM ± SE)
	Parameter
	Factor
	Levels
	  Babati
	Kongwa
	P value

	Age at first kidding
	Blood level
	50%
	15.5 ± 0.4
	11.9 ± 0.6
	<.00

	
	
	75%
	13.7 ± 0.3
	13.1 ± 0.5
	0.29

	
	
	100%
	14.5 ± 0.6
	14.0 ± 0.8
	0.66

	
	
	
	
	
	

	
	Type of birth
	Single  
	14.7 ± 0.4
	12.9 ± 0.5
	0.008

	
	
	Multiple
	14.4 ± 0.4
	13.1 ± 0.6
	0.05

	Overall
	
	
	14.6 ± 0.3
	13.0 ± 0.4
	0.002

	
	
	
	
	
	

	Kidding interval
	Blood level
	50%
	9.1 ± 0.6
	8.4 ± 0.8
	0.55

	
	
	75%
	9.3 ± 0.4
	9.5 ± 0.6
	0.76

	
	
	100%
	9.5 ± 0.8
	9.6 ±1.1
	0.93

	
	Type of birth
	Single
	9.1 ± 0.5
	9.3 ± 0.6
	0.82

	
	
	Multiple
	9.4 ± 0.5
	9.1 ± 0.7
	0.65

	Overall
	
	
	9.3 ± 0.4
	9.2 ± 0.5
	0.87

	
	
	
	
	
	

	Number of services/ conception (%)
	
	Once 
	52.5
	52.5
	

	
	
	Twice
	30.0
	45.0
	

	
	
	Thrice
	10.0
	2.5
	

	
	
	Four
	5.0
	0.0
	


4.2.2 Kidding interval 
Kidding interval (KI) is one of the major components of reproductive performance that influences livestock production system. The overall least squares means for KI were 9.3 ± 0.4 and 9.2 ± 0.5 months in Babati and Kongwa Districts, respectively. The mean KIs of Toggenburg were not significantly (P>0.05) different in the two districts. However, the mean KI for Babati was slightly longer than that of Kongwa District. Both type of birth and blood level had no significant (P>0.05) effects on KI (Table 10). 
4.2.3 Kid mortality rate

From the results, there was no significant (P>0.05) difference in kid mortality between the two districts (Appendix 7).  The overall kid mortality rates were 13.4% and 7.9% in Babati and Kongwa Districts, respectively (Table 11). Higher mortality rates were observed in female kids compared to male kids. However, the differences in kid mortality between the sexes and between the types of birth were not significant (P>0.05) in the two districts. 
Table 11: Kid mortality rates by sex and type of birth in both districts
	
	
	Babati
	Kongwa

	Factor
	Level
	Born live
	Died
	MR%
	χ2
	Born live
	Died
	MR%
	χ2

	Overall
	
	194
	26
	13.4
	
	114
	9
	7.9
	

	Sex
	Male
	87
	10
	11.5
	0.37NS
	58
	4
	7.1
	4.67NS

	
	Female
	107
	16
	14.9
	
	56
	5
	8.9
	

	Type
	Single
	21
	9
	42.9
	0.30NS
	23
	6
	26.1
	0.25NS

	
	Multiple
	19
	11
	57.9
	
	17
	3
	17.6
	


4.2.4 Litter size

Overall litter size was 1.2 and 1.3 in Babati and Kongwa Districts, respectively.                  The results showed no significant (P>0.05) difference between the districts (Appendix 7). 
4.3 Lactation Performance Traits
4.3.1 Daily milk yield 
Daily milk yield differed significantly between the two districts (P < 0.05). The overall mean daily milk yields were 1.7 ± 0.1 and 1.4 ± 0.2 litres in Babati and Kongwa Districts, respectively. High mean DMY was observed in does of Babati District and low mean DMY was observed for does in Kongwa District (Table 12). Does with multiple births in Babati District were superior to does with single kids by 0.21 litres of milk per day. However, in Kongwa District does with single kids produced slightly higher amount of milk by 0.03 litres than those with multiple kids (Table 12).
Levels of exotic blood (50, 75 and 100%) affected daily milk yield significantly (P<0.001) (Appendix 2). Pure does (100% Toggenburg) in Babati District exceeded those with seventy five blood levels by 1.64 litres of milk. Does with seventy five blood level   produced higher amount of milk than those with fifty percent by 0.69 litre per day.                  In Kongwa District, does with fifty percent blood levels produced lower amount of milk by 0.32 litre per day compared to does with seventy five percent blood levels. Pure does were superior in producing milk by 0.76 litre per day than the does with seventy five percent blood levels (Table 12). These reveal that milk production increased with increasing levels of Toggenburg blood.
Average monthly milk yields (MMY) in Babati and Kongwa Districts were 51.3 ± 2.5 and 41.1 ± 3.9 litres, respectively. Monthly milk yields were significantly (P<0.05) different between the two districts. Does with multiple births exceeded the does with single births by 6.43 litres in Babati District. In Kongwa District does with single births produced slightly higher amount of milk than the does with multiple births (Table 12). Does with Toggenburg blood levels of fifty percent produced low amount of milk compared to the does with seventy five percent blood levels. Pure does produced more milk compared to seventy five and fifty percent blood levels.
4.3.2 Total lactation milk yield  

The total lactation milk yield (TLMY) for Toggenburg goats in Babati and Kongwa were 276.2 ± 24.5 and 241.4 ± 38.6 litres, respectively. The difference in total milk yield between the two districts was not significant (P>0.05). Total milk yield for does with single kid in Babati was 251.2 ± 32.7 litres while in Kongwa was 239.8 ± 43.9 litres.                       The difference between the districts on single birth was insignificant (P>0.05). The results in Table 12 show that does with multiple kids produced more milk than those with single kids. The difference in milk yield was marked as the blood levels of Toggenburg increased from fifty to hundred percent.
4.3.3 Lactation length
From Table 12, overall means for LL were 5.4 ± 0.4 and 5.4 ± 0.5 months in Babati and Kongwa Districts, respectively. There was no significant difference in lactation length between the two districts (P > 0.05). Moreover, the effects of type of birth and blood level on LL were not significant (P > 0.05). 
4.3.4 Dry period 

The results showed that the average dry periods were 2.2 and 2.1 months in Babati and Kongwa Districts, respectively. The dry period of goats in Kongwa District was slightly higher than that of goats in Babati District. However, the dry period values did not differ significantly between the two districts (P>0.05). From Table 12, it is seen that mean dry periods were increasing as the level of exotic blood increased from fifty to hundred percent. However, the differences were not significant among the blood levels (P>0.05).

Table 12: Comparison of lactation performance of Toggenburg in Babati and Kongwa districts (LSM ± SE)

	Variable
	Factor
	Levels
	Babati
	Kongwa
	P value

	Daily milk yield
	Blood level
	50
	0.7 ± 0.1
	0.9 ± 0.2
	0.40

	
	
	75
	1.4 ±  0.1
	1.2 ±  0.1
	0.29

	
	
	100
	3.0 ± 0.2
	1.9 ± 0.3
	0.01

	
	Type of birth
	Single
	1.60 ± 0.1
	1.3 ± 0.1
	0.24

	
	
	Multiple
	1.8 ± 0.1
	1.3 ± 0.2
	0.04

	Overall 
	
	
	1.7 ± 0.1
	1.4 ± 0.2
	0.03

	Monthly milk yield
	Blood level
	50
	21.1 ±  4.2
	27.1 ±  5.7
	0.40

	
	
	75
	41.8 ± 2.5
	36.6 ± 4.2
	0.29

	
	
	100
	91.0 ±5.7
	59.6 ± 9.5
	0.01

	
	Type of birth
	Single
	48.1 ± 3.3
	41.5 ± 4.4
	0.24

	
	
	Multiple
	54.5  ± 3.1
	40.7 ± 5.8
	0.04

	Overall
	
	
	51.3 ± 2.5
	41.1 ± 3.9
	0.03

	Total milk yield
	Blood level
	50
	124.2 ± 41.9
	155.7 ± 55.9
	0.65

	
	
	75
	248.5 ± 24.4
	206.8 ± 41.5
	0.39

	
	
	100
	455.9 ± 56.8
	361.5 ± 93.9
	0.39

	
	Type of birth
	Single
	251.2 ± 32.7
	239.8 ± 43.9
	0.83

	
	
	Multiple
	301.3  ±31.0
	242.9  ± 57.4
	0.37

	Overall
	
	
	276.2 ± 24.5
	241.4 ± 38.6
	0.44

	Lactation length
	Blood level
	50
	5.6 ± 0.6
	5.8 ± 0.8
	0.84

	
	
	75
	5.7 ± 0.4
	5.53 ± 0.61
	0.78

	
	
	100
	4.8 ± 0.8
	4.93 ± 1.06
	0.94

	
	Type of birth
	Single
	5.2 ± 0.4
	5.6  ± 0.6
	0.54

	
	
	Multiple
	5.7 ± 0.4
	5.2 ± 0.6
	0.60

	Overall
	
	
	5.4 ± 0.4
	5.4 ± 0.5
	0.96

	Dry period
	Blood level
	50
	1.9 ± 0.2
	1.7 ± 0.3
	0.71

	
	
	75
	2.1 ± 0.1
	2.2 ±0.2
	0.61

	
	
	100
	2.4 ± 0.3
	2.3 ± 0.4
	0.85

	
	Type of birth
	Single
	2.2 ± 0.2 
	2.0 ± 0.2
	0.63

	
	
	Multiple
	2.1 ±1.6
	2.2± 0.2
	0.79

	Overall
	
	
	2.2 ± 0.1
	2.1 ± 0.2
	0.88


4.4 Comparison of Reproductive Performance of Toggenburg and Saanen Goats in Kongwa District
4.4.1 Age at first kidding

Overall means for AFK were 13.0 ± 0.3 and 13.4 ± 0.4 months for Toggenburg and Saanen breeds, respectively. Breed had no significant (P>0.05) effect on AFK. Age at first kidding of Saanen breed at fifty percent blood level exceeded that of Toggenburg by 2.02 months. At seventy five percent blood level AFK for Toggenburg was slightly higher than that of Saanen. The same trend was observed at hundred percent blood levels. However, the differences at all levels were not significantly (P>0.05) different. From the results kids born as singles had lower AFK compared to kids born in multiple births, this was observed in both Toggenburg and Saanen. Single kids from Toggenburg showed lower AFK than single kids from Saanen. The same observation was noted in multiple kids from Toggenburg and that of Saanen. However, type of birth showed no significant (P>0.05) effect on AFK for both breeds in Kongwa District (Table 13).
4.4.2 Kidding interval

Mean kidding intervals were 9.2 ± 0.3 and 9.5 ± 0.4 months for Toggenburg and Saanen, respectively, in Kongwa District. Blood levels and type of births had no significant (P>0.05) effect on KI (Table 13). Kidding intervals of Toggenburg does with fifty percent blood level were lower compared to those with seventy five and hundred percent blood levels. The same trend was observed for Saanen does at fifty and seventy five percent blood levels, but at hundred percent blood level the KI was lower than at the other two levels (Table 13). Toggenburg does showed lower KI at fifty and seventy five percent blood levels than Saanen does of the same blood levels. From the results, Toggenburg does with single kid had lower KI compared to Saanen does with single kids. However, the difference was not significant (P>0.05). For multiple births Toggenburg does had lower KI than Saanen does. Saanen does with multiple kids had higher KI than Saanen does with single kid.
Table 13:  Comparison of reproductive per formance of Toggenburg and Saanen in Kongwa district

	Parameter
	Factor 
	Levels 
	Toggenburg 
	     Saanen 
	P value

	Age at first kidding
	Blood level 
	50%
	11.9 ± 0.6
	14.0 ± 0.9
	0.06

	
	
	75%
	13.1 ± 0.4
	12.9 ± 0.9
	0.82

	
	
	100%
	13.1 ± 0.7
	13.4 ± 0.3
	0.49

	
	Type of birth
	Single 
	12.9 ± 0.4
	13.5 ± 0.6
	0.62

	
	
	Multiple 
	13.1 ± 0.5
	13.6 ± 0.5
	0.52

	
	Overall 
	
	13.0 ± 0.3
	13.4 ± 0.4
	0.47

	Kidding interval
	Blood level 
	50%
	8.4 ± 0.5
	9.5 ± 0.7
	0.21

	
	
	75%
	9.5 ± 0.3
	9.8 ± 0.7
	0.72

	
	
	100%
	9.6 ± 0.5
	9.3 ± 0.3
	0.62

	
	Type of birth
	Single 
	9.3 ± 0.4
	9.4 ± 0.5
	0.92

	
	
	Multiple 
	9.1 ± 0.4
	9.7 ± 0.4
	0.25

	Overall 
	
	
	9.2 ± 0.3
	9.5 ± 0.4
	0.43


4.5 
Comparison of Lactation Performance of Toggenburg and Saanen in Kongwa District
Least square means of daily, monthly, total lactation milk yield, lactation length and dry period are presented in Table 14.
Table 14: Comparison of lactation and reproductive performance of Toggenburg and Saanen in Kongwa district (LSM ± SE)
	Variable
	Factor
	Levels
	Toggenburg
	Saanen
	P value

	Daily milk yield
	Blood level
	50%
	0.9 ± 0.1 
	1.0 ± 0.2
	0.61

	
	
	75%
	  1.2 ±  0.1
	1.4 ±  0.2
	0.33

	
	
	100%
	1.9 ± 0.2
	2.2 ± 0.1
	0.28

	
	Type of birth
	Single
	1.4 ± 0.1
	1.4 ± 0.1
	0.69

	
	
	Multiple
	1.3 ± 0.1
	1.6 ± 0.1
	0.06

	Overall
	
	
	1.4 ± 0.1
	1.5  ± 0.1
	0.13

	
	
	
	
	
	

	Monthly milk yield
	Blood level
	50%
	27.1 ±  3.1
	30.0 ±  4.8
	0.61

	
	
	75%
	36.6 ± 2.3
	42.2 ± 5.1
	0.33

	
	
	100%
	59.6 ± 5.1
	65.6 ± 1.8
	0.28

	
	Type of birth
	Single
	41.5 ± 2.4
	43.1 ± 3.1
	0.69

	
	
	Multiple
	40.7 ± 3.1
	48.8 ± 2.7
	0.06

	Overall
	
	
	41.1  ± 2.1
	45.9 ±  2.4
	0.13

	
	
	
	
	
	

	Total milk yield
	Blood level
	50%
	155.7 ± 25.9
	165.0 ± 40.8
	0.84

	
	
	75%
	206.8 ± 19.3
	235.3 ± 43.2
	0.55

	
	
	100%
	361.5 ± 43.6
	399.4 ± 15.2
	0.41

	
	Type of birth
	Single
	239.8 ± 20.4
	254.4 ± 26.2
	0.66

	
	
	Multiple
	242.9  ± 26.7
	278.74  ± 22.9
	0.21

	Overall
	
	
	241.4 ±  17.9
	266.6  ± 19.9
	0.35

	
	
	
	
	
	

	Lactation length
	Blood level
	50%
	5.8 ± 0.3
	5.5 ± 0.5
	0.59

	
	
	75%
	5.5 ± 0.3
	5.6 ± 0.6
	0.87

	
	
	100%
	4.9 ± 0.4
	6.1 ± 0.2
	0.02

	
	Type of birth
	Single
	5.6 ± 0.3
	5.9 ± 0.3
	0.59

	
	
	Multiple
	5.2 ± 0.3
	5.6 ± 0.9
	0.38

	Overall
	
	
	5.4 ± 0.2
	5.7 ± 0.3
	0.37

	
	
	
	
	
	

	Dry period
	Blood level
	50%
	1.8 ± 0.2
	2.0 ± 0.4
	0.64

	
	
	75%
	2.2 ± 0.2
	2.5 ± 0.4
	0.57

	
	
	100%
	2.3  ± 0.3
	1.8 ± 0.1
	0.10

	
	Type of birth
	Single
	2.1 ± 0.2
	2.1 ± 0.2
	0.96

	
	
	Multiple
	2.2 ± 0.2
	2.1 ± 0.2
	0.83

	Overall
	
	
	2.1 ± 0.1
	2.8 ± 0.2
	0.87


4.5.1 Daily milk yield 

Average daily milk yields were 1.4 ± 0.1 and 1.5 ± 0.1 litres for Toggenburg and Saanen, respectively, in Kongwa District. Mean DMY for Saanen breed was slightly higher than that of Toggenburg. However, the difference between the two breeds was not significant (P>0.05). As the blood levels increased from fifty to hundred percent, milk production also increased. This was observed in both Toggenburg and Saanen breeds. On the other hand, Saanen does produced more milk than Toggenburg at fifty, seventy five and hundred percent blood levels, respectively. Saanen does with single kid had higher milk yield compared to Toggenburg does with singles. Does with multiple kids for Saanen breed exhibit also higher milk production than Toggenburg does with multiple kids.
4.5.2 Monthly milk yield
Overall monthly milk yields (MMY) were 41.1 ± 2.1 and 45.9 ± 2.4 litres for Toggenburg and Saanen, respectively, in Kongwa District. Mean MMY for Saanen breed was slightly higher than that of Toggenburg by 4.81 litres. However, the difference was not significant (P>0.05) between the two breeds. From the results (Table 14) Saanen does with fifty percent blood level produced 2.93 litres more than Toggenburg does of the same blood level. Saanen does showed higher milk production at seventy five and hundred percent blood levels than Toggenburg does. Toggenburg does with single and multiple kids had lower milk production than Saanen does with single and multiple kids. Blood levels and type of births did not significantly (P>0.05) influence MMY (Table14).

4.5.3 Total lactation milk yield 
Overall total lactation milk yields were 241.4 ± 17.9 and 266.6 ± 19.9 litres for Toggenburg and Saanen, respectively, in Kongwa District. Mean TLMY for Saanen breed was higher than that of Toggenburg by 25 litres. However, the difference was not significant (P>0.05) between the two breeds.  Saanen does with blood level of fifty percent produce more milk than Toggenburg does of the same blood level. This trend was also observed at seventy five and hundred percent blood levels. Generally, Saanen does outperformed Toggenburg does in milk production. Does with multiple kids in both breeds produced more milk than does with single kids. The amount of milk produced by Toggenburg does with single kids was lower compared to Saanen does with single kids. Saanen does with multiple kids produce more milk than Toggenburg does with multiple kids. Blood levels and type of births had no significant (P>0.05) effect on TLMY              (Table 14).
4.5.4 Lactation length
Overall lactation length (LL) was 5.4 ± 0.2 and 5.7 ± 0.3 months for Toggenburg and Saanen goats, respectively. The effect of breed was not significant (P >0.05) on LL. Lactation length for Saanen does was longer by 1.13 months than that of Toggenburg does at hundred percent blood level. However, LLs at fifty and seventy five percent blood levels were not significantly (P>0.05) different in the two breeds. Does with single kids had longer LL than those with multiple kids, this was observed in both breeds. Saanen does with single and multiple kids were found to have longer LL for single and multiple kids than Toggenburg does (Table 14).
4.5.5 Dry period (DP)
Overall mean DP length in Kongwa District were 2.1 ± 0.1 and 2.8 ± 0.2 months for Toggenburg and Saanen goats, respectively. Does with single kid showed longer DP than those with multiple kids. The result revealed that blood level and type of births had no significant (P>0.05) effect on DP (Table 14).

4.6 Profitability of Dairy Goat Enterprises


The results show that, average profit per annum per household from dairy goat enterprise was Tsh 679 216 ± 161 585 and Tshs 322 778 ± 47 009 in Babati and Kongwa Districts, respectively (Table 15). The breeding buck, repair/maintenances, sales of young females, and gross margin of dairy goat enterprise in the two districts were significantly different (P<0.05). However, cost of labour, cost of drugs, feeds, veterinary services, sales of milk, sale of adult female, sales of young and adult males, and household milk consumption in the two districts were not significantly (P>0.05) different. 
Table 15:  Annual costs, sales and gross margin of dairy goat enterprise in Babati and Kongwa districts
	
	Babati
	Kongwa
	P value

	Variable costs
	
	
	

	Drug
	73 073 ± 15 051
	63 229  ± 7 360
	0.56

	Labour
	140 637 ± 21 372
	181 880 ± 23 728
	0.21

	Feed & minerals
	171 551 ± 24 649
	194 263 ± 23 871
	0.51

	Breeding buck
	8 545 ± 2 240
	2 312 ± 438
	0.002

	Repair/maintenance of goat house 
	191 617 ± 32 457
	98 050 ± 9 133
	0.006

	Veterinary service charges
	13 926 ± 3 044
	11 892 ± 8 044
	0.46

	Total variable cost(x)
	549 411 ±  60 714
	549 526 ± 36 896
	0.99

	
	
	
	

	Revenue
	
	
	

	Sale of young Males
	299 650 ± 77 967
	181 612 ± 17 165
	0.07

	Sale of young Females
	413 363 ± 68 311
	231 081 ± 23 986
	0.01

	Sale of Adult Males 
	199 400 ± 48 227
	204 444 ± 20 804
	0.91

	Sale of Adult Females
	191 363 ± 39 035
	198 750 ± 28 057
	0.89

	Sale of Milk
	475 735 ± 161 568
	156 800 ± 40 040
	0.31

	Milk consumed at home
	455 910 ± 83 783
	337 955 ± 108 690
	0.39

	Total revenue (y)
	1 231 127 ± 182 985
	872 305 ± 60 020
	0.06

	Gross margin (y-x)
	679 216 ± 161 585
	322 778 ± 47 009
	0.03


4.7   Comparison of income from other enterprises between dairy goat farmers and non-dairy goat farmers

The revenue from crop production was compared between households with dairy goats and non-dairy goat households to determine whether the use of manures by dairy farmers had benefited them in improving productivity and food security. From Table 16 annual total cost of production (TPCX) which includes land preparation, weeding, harvesting and transport for dairy goat farmers was Tsh 704 226. Total sales of produce (TSPY) including those consumed at home were Tsh 1 692 722 and annual gross margin was           Tsh 988 496. For non dairy goat farmers TPCX was Tsh 372 895 TSPY was Tsh 817 475 and annual gross margin was Tsh 444 580 in Babati district. In Kongwa District, TPCX for crops on dairy goat farmers was Tsh 374 813, TSPY was Tsh 1 000 000 and annual gross margin was Tsh 628 225. For non dairy goat farmers TPCX was Tsh 384 213, TSPY was Tsh 944 475 and Annual gross margin was Tsh 560 261. The income from crops for dairy and non dairy goat farmers differed significantly in Babati District                  (P < 0.05). However, the results revealed no significant (P> 0.05) differences between total cost of production, total sales of produce and gross margin between dairy and non-dairy goat farmers in Kongwa District (Table 16).

Other livestock species kept included chickens, pigs, local cattle and goats. From Table 16 Total sale of products and gross margin differed significantly (P<0.05) for dairy and non dairy goat farmers in Babati District.  However, no significant (P>0.05) differences were found on the same parameters in Kongwa District. Off-farm activities which included selling of local brews, vegetables, and ‘kiosk’, butcher and food vendors were measured in terms of cost incurred and their output. The results showed no significant 

(P>0.05) differences between the two districts.


Table 16: Comparison of income from different enterprises among dairy and non-dairy goat farmers

	
	
	Babati
	Kongwa

	Enterprise
	Parameter
	Dairy goat farmers
	Non-dairy goat farmers
	P value
	Dairy goat farmers
	Non-dairy goat farmers
	P value

	Crops
	TPCX
	704 226 ± 13 635
	372  895 ± 37 801
	<.000
	374 813 ± 73 271
	384 213 ± 10 801
	0.94

	
	TPSY
	1 692 722 ± 26 618
	817 475 ± 90 540
	<.000
	1 000 000 ± 188 278
	944 475 ± 235 912
	0.84

	
	GMC
	988 496 ± 15 159
	444 580 ±  67 534
	<.000
	628 225 ±130 659
	560 261 ± 148 046
	0.73

	Other livestock
	TPCX
	214 158 ± 37 767
	155 131 ± 19 253
	0.13
	92 916 ± 12 644
	69 817 ± 14 967
	0.24

	
	TSPY
	598 850 ±103 647
	346 081 ± 42 143
	0.02
	263 756 ± 34 374
	220 825 ± 27 636
	0.33

	
	GML
	384 692 ± 88 123
	190 950 ± 26 759
	0.03
	170 839 ± 24 299 
	151 007 ± 20 389
	0.53

	Off-farm
	TPCX
	226 425 ± 109 730
	91 412.5 ± 503
	0.22
	139 787 ± 28 756
	141 112 ± 27 403
	0.97

	
	TSPY
	377 875 ± 158 046
	219 762 ± 46 649
	0.34
	274 800 ± 28 756
	247 625 ± 39 091
	0.65

	
	GMS
	151 450 ± 65 751
	128 350 ± 35 545
	0.75
	135 012 ± 27 369
	106 512 ±15 362
	0.36


TPCX = total production cost, TPSY = total sales of product, GMC= Crop gross margin, GML= other livestock gross margin and 
GMS= Off-farm gross margin (per year), other livestock including sheep, chickens, pigs and cattle
4.7 Contribution of Dairy Goat Enterprise to Household Income
Results show that 31% and 26% of the household’s total income was contributed by dairy goat enterprises, in Babati and Kongwa Districts, respectively (Table 17). The percentage contribution of dairy goats in Kongwa was found to be lower compared to that of Babati. Dairy goats were sold at a price of Tsh100 000 in Kongwa while in Babati they were sold at price of Tsh150 000 to 400 000 depending on exotic blood levels.  Crops were found to contribute 45% (Tsh 988 496) and 50% (Tsh 628 225) to income of the households per year, in Babati and Kongwa Districts, respectively (Table 17). 

Farmers were also keeping other types of livestock, specifically local chickens, pigs and to a lesser extent local goats and cattle. Other livestock species were found to contribute 17% and 14% of the total income of the household, in Babati and Kongwa Districts, respectively. Small businesses were found to contribute 7% and 11% of the total income of household in Babati and Kongwa Districts, respectively.
  
Table 17: Contribution of dairy goat enterprise to household income 

	
	Babati District
	
	Kongwa District

	Enterprise
	Dairy goat farmer profit 
	No dairy goat farmer profit
	
	Dairy goat farmer profit 
	No dairy goat farmer profit 

	Dairy goat
	679 216 (31.0) 
	-
	
	322 778 (26.0)
	-

	Crops 
	988 496 (45.0)
	444 580 (58.0)
	
	628 225 (50.0)
	560 261 (69.0)

	Other livestock
	384 692 (17.0)
	190 950 (25.0)
	
	170 839 (14.0)
	151 007 (19.0)

	Small business
	151 450 (7.0) 
	128 350 (17.0)
	
	135 012 (11.0)
	106 512 (13.0)

	Total income
	2 203 854
	763  880
	
	1 256 855
	817 781



In parenthesis are percentage
4.8 Use of Income from Dairy Goat Enterprises
The results from the survey (Table 18) show that respondents  from Babati District spent 25.2 % of the income earned from sales of milk and animals  on school fees, 20% on other uses, 13% on medical bills, 12.2 % on house construction and furnishing, 11% for buying food during crop failure. On the other hand, respondents from Kongwa District reported to spent 28.6% of the income on school fees, 22.3% on other uses, 8% on medical bills, 13.4% on house construction and furnishing, 8% for buying food during crop failure. Other uses encountered  in both districts included improving nutrition of the family, buying more land and meeting cost of production during farming, buying more goats to increase flock numbers and  goat’s house repair.
4.9 Constraints Encountered by Dairy Goat Farmers 

The results show that the important constraints to dairy goat keeping was feed availability (23.3%), this was reported by farmers in Babati District. Other problems included diseases (30.2%), high price of inputs (19%) and low price of selling animals (4.8%).                        In Kongwa District, 50.9% of the farmers reported feed availability as a constraint, 29.8% reported diseases, 7% mentioned high price of inputs, and 12.3% pointed out low price of selling animals as crucial constraint. Others were few bucks in the area which may lead to inbreeding, infrequent visit by extension staff and low conception rate (Table 18).

Table 18: Uses of income from dairy goats and constraints to dairy goat production
	
	Babati (%)
	Kongwa (%)

	Use of income
	
	

	Purchase of  food
	11.3
	8.0

	Improved nutrition
	6.1
	4.5

	School fees 
	25.2
	28.6

	House construction/improvement
	12.2
	13.4

	Buying land
	0.9
	2.7

	Home consumption (milk and meat)
	20.0
	22.3

	Meeting farm preparation cost
	5.2
	9.8

	Increase flock number
	5.2
	2.7

	Medical bills
	13.0
	8.0

	Goat house repair
	0.9
	0.0

	
	
	

	Constraints
	
	

	Shortage of feeds
	23.8
	50.9

	Diseases
	30.2
	29.8

	High prices of input
	19.0
	7.0

	Few bucks
	11.1
	0.0

	Infrequent visit by Extension staff
	3.2
	0.0

	Low price of selling animal
	4.8
	12.3

	Low conception rate
	7.9
	0.0


CHAPTER FIVE
5.0 DISCUSSION

5.1 Characteristics of the Respondents

5.1.1 Household characteristics
The household survey revealed that men dairy goat farmers were fewer compared to the number of women. The high percentage of women dairy goat farmers in the study areas is due to the fact that dairy goats were introduced by development projects which were mainly focused on women and disadvantaged groups within the community. During recruitment of the farmers in the project female - headed households were purposely considered. This resulted into having more women dairy goat farmers than men in the project villages. This observation agrees with Ogola et al. (2010) who reported that dairy goat multiplication programme mainly target women. This observation is also similar to the findings reported by Verbeek et al. (2007) and Kosgey et al. (2008). 
However, for non dairy goat farmers there were more males than females in Babati District. This is the reflection of males’ dominance in ownership of production resources. Similar observation has been reported by Bitende et al. (2001) who observed that in livestock keeping communities there is strong ethnic background biased against women. 

Education is a critical instrument in effective running of economic activities and it increases the ability to solve problems in a more skillful manner. In the present study, the majority of the respondents, both dairy and non dairy goat farmers, had primary school education, implying that improving goat management through training would be easy. The proportion of farmers with formal education in the present study is higher compared to 71.3% of farmers with formal education in Kenya that was reported by Ogola et al. (2010).
5.1.2 Economic activities

Household farm size for dairy goat farmers in Babati District was higher than that of non - dairy goat farmers because some of the income from dairy goat enterprise was used to buy land plots. This agrees with Kosgey et al. (2008) who reported 18.0% of income from dairy goat enterprise being spent on farm investment. The situation was different in Kongwa District, non dairy goat farmers had more farm size than dairy goat farmers simply because non-dairy goat farmers use the income from sales of their crops and cattle to buy land for cultivation. The major income generating activities in the study area were crop and livestock production. This is in agreement with findings of Oyesola (2008) that respondents engaged in crops and livestock activities to generate income and household consumption in Nigeria.
5.1.3 Flock structure

The dairy goats were raised under the cut and carry feeding system and this was the reason behind for keeping few numbers of animals per household which the farmers can manage. The number of female goats kept was higher than that of males in both districts. This is because male goats are sold earlier to avoid inbreeding and most farmers use breeding bucks from the projects. The present study is in agreement with van Niekerk and Pimentel (2004) who reported higher number of females compared to that of male goats. Another reason for high number of females as reported by farmers was their use for production of milk as a primary output. This concurs with the finding of Ogola et al. (2010) who reported that all farmers keep dairy goats mainly for milk production.
5.1.4 Reasons for keeping dairy goats

Knowing the reasons for keeping dairy goats is a prerequisite for deriving operational breeding goals (Jaitner et al., 2001). Reasons for keeping dairy goats were, first production of milk for domestic use as protein food, especially for children, elders and sick people. Gurmesa et al. (2011) reported provision of milk for home consumption as a major reason for keeping goats. A study by Ogola et al. (2010) in Kenya and Teufel et al. (1998) in Punjab reported similar findings. However, a study conducted by Kosgey et al. (2008) ranked income as the most important purpose. In this study, generation of income was mentioned as the second reason. Provision of manure was the third reason and most farmers were using manure to improve soil fertility in their crop farms. All dairy goat farmers that were interviewed accepted that the application of manure improves crop yields. Similar findings have been obtained by Shirima (2005).
5.1.5 Management practices

Most of the farmers in both districts practiced zero grazing system and almost all goat sheds had raised wooden floor. Goats were confined almost all the times, with feed and water brought to them. The stalls were constructed entirely from locally available materials.  The same observation has been reported by Ogola et al. (2010) in Kenya. Zero grazing production system has been adopted by most farmers. This is because, construction of raised slated house and cut and carry feeding system were the criteria for a household to get dairy goats from the project. The main feeds used for feeding dairy goats   were green fodder, crop residues and concentrate supplements. The main concentrates given to goats as supplementary feeds were maize bran and mixture of sunflower seed cake and maize bran. 
Provision of sufficient quantities of good quality concentrate should be practiced to maximize goat productivity in the area. Mineral blocks for licking were not commonly provided to goats by most farmers. The price reported was too high to be afforded by the majority of farmers. Most of the farmers reported that they supply water to their animals once per day. The majority of bucks used for breeding activities were from the project which distributed the dairy goats to farmers and few were hired from the neighbours.
5.2 Reproductive Performance

Reproductive performance of any flock is the measure of production efficiency in the farm. Reproduction is the engine of the flock to ensure that the flock adequately expands to generate enough animals for replacements and excessive animal for sale.
5.2.1 Age at first kidding 

Age at first kidding for Toggenburg breed differed significantly between the two districts. The difference might be due to differences in management, especially on feeding. Most farmers in Kongwa District reported to supplement their animals with groundnut hulls and pods which promote growth as they contain high amount of protein. In Babati District the main supplement feed was maize bran. Generally the observed mean AFK in this study is lower compared to the results reported by Ajala et al. (2008). They are also lower than the AFK obtained by Kiango (1996) in Toggenburg and Norwegian goats.                    The present results are more or less equal to those reported by Safari et al. (2008) who found that Norwegian goat and their crosses at Gairo in central Tanzania have AFK of 13.6 months. Morever, age at first kidding obtained in this study is within the range of recommended AFK in tropical areas which is 13 months under good management.
Comparison of breeds between Toggenburg and Saanen in Kongwa District, indicated that the two breeds did not differ significantly (P>0.05) in terms of age at first kidding. Gbangboche et al. (2006) reported poor nutrition, management and other non-genetic factors as the most limiting factors which lead to long age at first kidding in tropical goats. 
5.2.2 Kidding interval 

Results in this study are similar to those found in Nubian goats and their crosses (Webb and Mamabolo, 2004; Kamal and Nikhaila, 2009; Ince, 2010). The results are lower than those observed by Ahuya et al. (2009) in Toggenburg breed found in Kenya and Safari et al. (2008) in Norwegian breed in Gairo Tanzania. The effects of breed in Kongwa District was not significant (P>0.05). However, kidding interval for Toggenburg was slightly higher than that of Saanen. From the study, it was further noted that there is a possibility of achieving three kiddings in a period of two years if management could be improved.
5.2.3 Kid mortality

Mortality is a major constraint for improving the efficiency of goat production systems in the dry tropics. The causes of kid mortality in the study areas were mainly diseases, namely pneumonia, helminthiasis, and other factor like poor conditions of a doe and accidents. Kid mortality rate reported in this study was from birth to weaning. It was difficulty to acquire the information after weaning because most of the kids were sold soon after weaning. There was a slight difference in kid mortality between the two locations but it was not significant (P>0.05).  According to Kamal and Nikhaila (2009) the difference might be associated with production system and environmental condition. Babati District has a sub humid environment with two rain seasons in a year, this makes the area cool and the animals are prone to pneumonia while Kongwa District is a semi arid area which receives rainfall once in a year and the area is dry for most part of the year. Kids born during the wet season exhibit higher mortality rate, than those born in the dry season. 
The difference in mortality rates between male and female kids was not significant (P>0.05) in both districts. However, female kids showed slightly higher mortality rates compared to male kids. Findings by Ershaduzzaman et al. (2007) indicated higher kid mortality on female kids than male kids. The reason behind is that female kids are born with lower birth weight compared to that of male kids due to the influence of sex on the kid weight. According to Girma et al. (2011), high mortality rate is influenced by low birth weight whereby kid mortality decrease as the birth weight of kids increase. Generally, male kids exhibit higher birth weight compared to female kids (Hailu et al., 2006).
There was a tendency for mortality rate to be higher for multiples than for singles in Babati District. This was expected and similar results have been obtained by Snyman (2010), Ndamukong (2006) and Mtenga et al. (2006). The reason behind these findings is that multiple kids have low weight at birth, limited nutrients in the uterus and consume little amount of milk from the does compared to singles (Girma et al., 2011). According to Moaeen-ud-Din et al. (2008) dams with poor milk yield, are unable to provide adequate nutrition for twins, this increases their susceptibility to diseases and results into high mortality rate.
5.2.4 Litter size

The results on litter size in this study are similar to those found in Dwarf goats from West Africa (Webb et al., 2010). However, the results are lower than those reported by Mellado et al. (2011) on Toggenburg in Mexico. Litter size in the present study is lower than that reported by Safari et al. (2008) on Norwegian goats and their crosses (1.4). The litter size in this study is lower than that reported in Turkey of 1.47 by Ince (2010) on Saanen breed.
5.3 Lactation Performance Traits

5.3.1 Daily and lactation milk yield

The results obtained in this study revealed that Toggenburg goats in Babati were superior to those found in Kongwa District in term of DMY and MMY. Also it was observed that Saanen goats had slightly higher milk production than Toggenburg goats  under the same management and environment in Kongwa District. Does with multiple kids produced significantly (P<0.05) higher DMY and MMY for Toggenburg in Babati and Kongwa District than does with single kids. These results are in agreements with the report by Zahraddeen et al. (2009) and Carnicela et al. (2008) who attributed the difference in milk yield between does with twins and those with single kids to be caused by extra pressure on mammary gland as a result of additional kid suckling. 
In this study, DMY and MMY were significantly affected by level of exotic blood.               The difference in daily milk yield was due to variation in level of exotic blood.  Does with hundred percent exotic blood level give higher yield than those with fifty and seventy five percent blood levels. This is in agreement with the findings by Bett et al. (2011) on crossbreeding of local goats and Alpine.

Slightly higher mean daily milk yield was observed in Saanen does compared to Toggenburg does in Kongwa District. However, no significant difference was found between the two breeds. Saanen does have been found to produce more milk than other dairy goat breeds in temperate environments (Peacock, 1996). This study confirms that even under tropical conditions Saanen breed outperform Toggenburg breed. This has been reported by a study conducted by Norris et al. (2011) that Saanen does produce more  milk (1.45 litres/day) than Toggenburg does (0.56 litres/day) under extensive system. However, according to Peacock (1996) Toggenburgs goats are more tolerant to tropical conditions than Saanen breed.  
The observed total lactation milk yield for dairy goats in Babati and Kongwa are lower than those reported by Güney et al. (2006) on Damascus does. Total milk yield for Toggenburg and Saanen goats in Kongwa District were 241.4 ± 17.9 and 266.6 ± 19.9 litres. These figures are very low compared to the results obtained by Donkin and Boyazoglu (2000) in South Africa on Saanen breed, where total lactation milk yield was 706 litres.
5.3.2 Lactation length
The present study found that, the mean lactation lengths of dairy goats in the two districts are lower than the mean lactation lengths of Toggenburg breed reported by Ahuya et al. (2009) in Toggenburg, Eik et al. (2008) and Safari et al. (2008) in Norwegian goats.              The results are slightly higher compared to 135 days (4.5 months) reported by Hassan et al. (2010) on Jamunapari goats under farm condition. Breed had no significant effect (P>0.05) on LL in Kongwa District. The difference in lactation length might be due to management, nutrition, breeds and environmental conditions. During the survey farmers reported that most of them stop milking the does during feed scarcity. This implies that the length of lactation period was based on farmer’s decision and prevailing conditions. 
5.3.3 Dry period 

The overall mean dry period in Babati and Kongwa Districts are similar to the recommended dry period for dairy goats in the tropics which is about two months.  Dry period for Toggenburg in Kongwa District was lower than that of Saanen breed on the same environment and management. The difference could be attributed to low milk production for Toggenburg breed. High milk production for Saanen means high depletion of the nutrients used in milk secretion and longer dry period required to replenish the losses and reserves for the next lactation. 
5.4 Profitability of Dairy Goat Enterprises
The overall annual profits from dairy goats were significantly (P<0.05) different between the two districts. The annual profit was higher in Babati District by Tsh 356 438 compared to that of Kongwa District. Differences in selling prices of live animals and milk in the two districts could be a possible reason for this observation. Selling price in Kongwa was lower than that in Babati District. The main reason for this low price in Kongwa District was lack of an organized market and absence of farmers’ association.             In Babati District all dairy goats were sold through the association (TOBRA) while in Kongwa District each farmer sold on his/her own. It could also be attributed to the difference in production cost between the two districts, whereby labour, feeds and minerals costs where found to be higher in Kongwa District. 
The result shows that dairy goat enterprises are profitable and this agrees with the findings reported by Panin and Mahabile (1997). These findings have crucial implication for the promotion of dairy goat enterprises for poverty alleviation in rural areas of Tanzania. Knowing that the profit of dairy goat enterprise is high may convince most farmers to consider it as an alternative to other initiatives in terms of generation of income within the study area and other parts of the country. This finding provides enough evidence for the smallholder farmers to re- allocate some resources from other enterprises to dairy goat production in order to increase profitability and effective utilization of resources.
5.5 Contribution of Dairy Goat Enterprises to Household Income 

Different activities contribute to household income. The results were based on the contribution of income from various enterprises to total household income in the two districts. The values were obtained after substracting total variable costs from total revenue for each enterprise.  The contribution of dairy goats to household income was about 31% and 26% in Babati and Kongwa Districts, respectively. The contribution of dairy goats in Kongwa was found to be lower compared to that of Babati, the reason was difference in price of goats. The percentage for contribution of dairy goats to income are higher than the findings obtained by Panin and Mahabile (1997) who reported that dairy goat enterprise contribute 15% to total household income. The reasons for the difference could be attributed to location, management and prices of selling animals. There were also differences in percentage contribution to income between the districts for each enterprise. Crops, other livestocks and small business contributed differently to income of the households.  The difference between the enterprises in each district could also be caused by differences in price between the districts.
5.6 Comparison between Dairy Goat and Non-Dairy Goat Farmers in Terms of Income Obtained from other Enterprises
The results compared the production costs, sales and gross margin of crop production, livestock production small business and off-farm enterprises for farmers with dairy goats and those without dairy goat. Gross margin for crop production for dairy goat farmers was significantly higher than that of non-dairy goat farmers in Babati District. The same trend was observed in Kongwa District, though the difference was not statistically significant. The difference might be due to the use of income from dairy goats in preparation of crop farms and purchase of inputs. Livestock production for other species apart from dairy goats and off-farm activities for dairy goat farmers had high gross margin than that of non-dairy goat farmers in both districts. This indicates that dairy goats contribute to household income by supporting other enterprises. 
5.7 Uses of Income from Dairy Goat Enterprise

The money obtained from the dairy goat enterprise from sales of milk and live animals were used to pay school fees. This concurs with Kosgey et al. (2008) who observed that 32% of income is spent on school fees. The values observed in the present study are higher compared to those reported by Ogola et al. (2010) who reported 16.7% of income being spent on school fees. The observation in this study is in agreement with Shirima (2005) who revealed that more children are sent to school through use of income from dairy goat enterprise. This is confirmed by the findings of Nordhagen (2003) who reported that introduction of dairy goats in Tanzania has contributed significantly to the education of children.

 The percentage of income used for medical bills in this study was found to be in the ranges obtained by Kosgey et al. (2008) in Kenya. Other uses of income from dairy goats include domestic use, house construction and furnishing, purchase of food during crop failure, improvement of nutrition of the family, restocking and maintenance of goat house in both districts.  Some farmers reported that they use income from dairy goat enterprise for preparation of their crop farms. These observations demonstrate the important role played by dairy goat enterprises in improving crop productivity and, hence, improved household food security and welfare. According to Gihad and El-Bedawy (2000) keeping dairy goats lowers financial risks and overcomes periods of cash shortage.

5.8 Constraints Encountered by Dairy Goat Farmers 

The results show that the most important constraints to dairy goat keeping was feed shortage during the dry season, followed by diseases, high price of input , low price for selling live animals in both Babati and Kongwa Districts. Shortage of feeds and low price of animals were also mentioned as major constraints by Chenyambuga et al. (2006). The percentage of farmers who reported feed shortage as a constraint in the present study is lower compared to 78.8 % reported by Tanwar (2011). Dairy goat keepers in Kenya reported diseases as the major constraint (Ogola et al., 2010). Furthermore, a study conducted by Gurmesa et al. (2011) mentioned diseases as the major problem hindering goat production in Ethiopia. Other constraints were few bucks in the area which may lead to inbreeding, infrequent visit made by extension staff and low conception rate. Low conception rate has been reported as a constraint in Heifer in Trust scheme (Urassa, (2006).
CHAPTER SIX

6.0 CONCLUSIONS AND RECOMMENDATIONS
6.1 Conclusions

From the study, the following conclusions were made;
i. Toggenburg goats in Babati District perform better in terms of milk production compared to those in Kongwa, while those in Kongwa District do well on age at first kidding, kidding interval and kid mortality.
ii. Saanen breed performs better in Kongwa District in terms of milk production than Toggenburg reared in the same environment.
iii. Profit from dairy goat enterprise is significantly higher in Babati District than in Kongwa District. 
iv. Selling price of dairy goats in Kongwa District is lower compared to that in Babati District thus lower the gross margin.
v. The contribution of dairy goat enterprise to household income is high and ranks second to crop production.
6.2 Recommendations

i. Farmers should form associations which will assist them to decide on prices according to dairy goat exotic blood levels of animals.
ii. Saanen breed should be promoted in dry areas with the same environment like that of Kongwa District (semi-arid).
iii. Toggenburg breed should be promoted to different areas of the country with climatic condition similar to that of Babati District. 

iv. Because of the profitability and contribution of dairy goats observed in the study area, dairy goat enterprise is recommended to be practiced in other parts of Tanzania and East Africa in general, as a way of alleviating poverty.
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APPENDECES
Appendix 1: Questionnaire on production performance and contribution of dairy goats to income of small scale farmers
1.0 Demographic information


a)   Region…………………………….District………………………

b)   Ward……………………………….Village………………………

c)   Name of Interviewee…………………….Sex…… Age …………… (yrs

d)  Position of respondent in the Household   i) household head……… ii) Spouse of head…….iii) Son …………..iv) Daughter………… (tick appropriate)

                                                v) Others…………… (specify)

e)    Level of education of respondent (Tick appropriately): 
 i) Primary school……ii) Secondary school……..iii) Certificate/Diploma……..iv) University………   v) None………….. Others……… (specify)

f)    Members within the household…………Male………..Female………..

g)    Active members……….. Non active………..

h)    Major Occupation (Tick appropriately):

                   i) Crop farming only……ii) Crop and livestock……..
                  iii) Salaries/ employment……..iv) Petty trader…….
i)    Type of crops grown; i)………………ii)…………….iii)………..iv)……………v)…………..

j)    Land size owned (Tick appropriately) : 
       i) 0.5 – 1acres…….ii) 2 – 3acres ……iii) 4 -  5 acres….. iv)  6 -10acres      ……..v) above 10 ………..(specify)

2.0. Information on livestock 

a)    What type of livestock do you keep? (With priority) Tick appropriately
i) Cattle…….ii) Goats…… iii) sheep…….iv) Pig………v) Poultry (chicken)………

b)   What are the reasons for keeping dairy goats? (tick appropriately)
i) milk……..ii) income…….iii) manure …….iv) insurance………v) Prestige……..vi) other ……….(specify)

c)  When did you start keeping dairy goats? (tick one)
i) 1998    (ii) 1999   (iii) 2001 (iv) 2002 (v) 2003   (vi) 2004    (vii) 2005 (viii) 2006 (ix) 2007 (x) other …… (Specify)

d)  How did you obtain your first dairy goats?

   i) From the project ……ii) bought……… iii) Pass –on……iv) other (specify)……..

3.0 Flock structure (tick appropriately)
a)  Dairy goat breed kept: i) Toggenburg   (ii) Saanen    (iii) Anglonubian (iv) Other…….. specify

b)  How many dairy goats do you have?.............

c)   Male kids………50%.................75%..............100%.........

d)  Female kids………50%..........75%...............100%........

e)   Bucks……50%...........75%...............100%...........

f)   Does………50%..........75%........100%...............

g)  Male grower …….50%.........75%...........100%.........

h) 
Female grower……..50%..........75%.........100%.......

i)   Type of House (tick one): i) Raised floor…ii) normal ground floor …iii) kraal…….(iv) other……
4.0 Feed management

a)   How do you feed your goats? ( tick appropriately)
(i) Zero grazing (ii) tethered (iii) Free grazing (iv) other specify………….

b)   Do you supplement your animals? Yes /no

c)   If yes, what do you supplement? (tick appropriately)

           (i) Sunflower seed cake + maize bran (ii) maize bran alone (iii) crop residue
           (iv) green fodder (v) hay  (vi)  Cotton seed cake + maize bran (vii) other specify        …………..

d)   What is the price per month…………….



e)   How often do goats drink water? (tick appropriately)

             i)  once/day (ii) twice a day (iii) once after two days
             (iv) Ad- libitum (v) other specify……….

5.0 Health management
a)  Do you control external parasites? Yes / no. If yes which method do you use? ( tick appropriately) 
i) Spraying. Wet seasons: once/week… . . . once /two weeks…… once / month…. 
            Dry seasons: once/week…….once /two weeks…… once / month……

ii) Dipping… Wet seasons: once/week… . . . once /two weeks…… once / month…..

             Dry seasons: once/week…….once /two weeks…… once / month……

iii) Traditional medicine………….

iv) None …………….

b) What is the cost per treatment…………

c)  Do you control internal parasites? Yes/ No… If yes, which method do you use?( tick  appropriately) 
i)       Injection/drenching…Wet seasons: once/three months…….once /six months… once /yr year……       Dry seasons: once/three months…….once /six months… once / year……

ii) Traditional medicine…………

iii) None………………..

d)     What is the cost per month……..?

e)     Do you vaccinate your goats? Yes…… No……..

d)   If Yes, against which disease (tick appropriately): (i) CCPP (ii) Foot and mouth disease (iii) goat plague (PPR) (iv) not known (v) other specify…………

e) How many times per year do you vaccinate?  (tick one)   (i)Once…….   (ii)Twice………(iii)Not regular  (iv) other(specify)……..

f)   What is the cost per month……………..?

g)   What other diseases are prevailing on your flock?( tick appropriately)
h)   Foot and mouth (ii) pneumonia (iii) CCPP (iv) Helminths (v) other ( specify)……..

i)    Do you keep any records? Yes……. No……..

j)  If yes, which type of records (tick appropriately):  (i) Production records (ii) reproductive records

      (iii) Treatment records (iv) Purchase and sales records (v) other (specify)………

5.0 Growth performance

a)   What type of birth do you experience  on your flock?

 i)   Single …….,…. ii) Twins……… iii) Triplet……….(iv)  single and twins (v) single and triplet  (vi) twins and triplet

b)  What is the number of does in your flock? …………………………………
c)   How many does give birth to twins in your flock? .................................. 
6.0 Lactation performance 

a)  What is the average daily milk yield/doe (litre) for each genetic group: 

i) 50%.............ii) 75%...........iii) 100%..............(iv) local 

(Information below are corresponding with mentioned genetic group above) 

b)  For how many months do you milk your does after kidding? (tick one) :(i) 3months (ii) 4 months (iii) 5months (iv) 6 months (v) other (specify)…….

c)  How long does it take from kidding to mating for next kidding …………… 

d)  Do you dry your doe prior to kidding? Yes/ no

e)  If, yes for how long (i) 1month (ii) 2months (iii) 3 months (iv) none (v) other specify………

7.0 Reproductive performance

a)  How many months does it take from birth to first kidding …………………… 
b)  What is the interval between two successive kiddings? ……….………..

c)  How many kids were born in your flock for the last 12 months?.............

d)  How many kids died before weaning? ….. Male…… Female…… causes of death …
e)  How many growers died within last 12 months? ……. Male……….Female……causes of death ……………
f) How many adults died within last 12 months? ……. Male………. Female……causes of death ……………………………..

g) Are there any incidences of abortion/ still births on dairy  goat? Yes/ no

  If yes, what are the causes? ………………………………………
h) Where do you get the breeding bucks for mating?( tick appropriately) 
i) Hired        (ii) Own      (iii) Dairy goat project (iv) other (specify)…….

i)  What criteria do you use for selecting breeding buck? (tick appropriately): 

 (i) shape/conformation (ii) size (iii) performance (iv) colour (v) other (specify)……..

j)  How many times do you serve the does before they conceive? (tick one):
(i) Once (ii) Twice   (iii) Thrice     (iv) Four times (v) other (specify)
8.0 What cost do you incur on raising dairy goat?

	Item
	Price per month
	Price per year

	Drugs
	
	

	Dipping / spraying
	
	

	Labour cost
	
	

	Feed costs (concentrate )
	
	

	Mineral block
	
	

	Hiring breeding male
	
	

	Construction cost
	
	

	Goat house repair cost
	
	

	Veterinary/extension services
	
	

	Total costs
	
	


9.0 Income obtained from sales of goats

How many goats did you sell for the last 12 months?

	
	Male
	Female

	
	Number
	Price
	Number
	Price

	Kids
	
	
	
	

	Growers
	
	
	
	

	Adults
	
	
	
	


10.0 Income from milk   and manure    



	
	Units 
	Price/litre
	 Sales/month
	Total sales/year

	Number of does milked
	
	
	
	

	Milk/doe/day
	
	
	
	

	Amount sold
	
	
	
	

	Household milk consumed 
	
	
	
	

	Manure 
	
	
	
	


a)  Do you apply manure to your farm? Yes….. No…… 
11. 0 Do you have other activities apart from dairy goat enterprises? Yes/ No.

If yes, list them………….(information for the last 12 months)
	Type of enterprises
	Acres



	Activity 
	Cost incurred
	Yield/season/year
	Sales per @ unit
	Total sales per year.

	Maize
	
	Land preparation
	
	
	
	

	
	
	Seeds
	
	
	
	

	
	
	Weeding 
	
	
	
	

	
	
	Harvesting
	
	
	
	

	
	
	Transport 
	
	
	
	

	
	
	Total cost
	
	
	
	

	sunflower
	
	Land preparation
	
	
	
	

	
	
	Seeds
	
	
	
	

	
	
	Weeding 
	
	
	
	

	
	
	Harvesting
	
	
	
	

	
	
	Transport 
	
	
	
	

	
	
	Total cost
	
	
	
	

	Beans 
	
	Land preparation
	
	
	
	

	
	
	Seeds
	
	
	
	

	
	
	Weeding 
	
	
	
	

	
	
	Harvesting
	
	
	
	

	
	
	Transport 
	
	
	
	

	
	
	Total cost
	
	
	
	

	Sorghum
	
	Land preparation
	
	
	
	

	
	
	Seeds
	
	
	
	

	
	
	Weeding 
	
	
	
	

	
	
	Harvesting
	
	
	
	

	
	
	Transport 
	
	
	
	

	
	
	Total cost
	
	
	
	

	Pigeon peas 
	
	Land preparation
	
	
	
	

	
	
	Seeds
	
	
	
	

	
	
	Weeding 
	
	
	
	

	
	
	Harvesting
	
	
	
	

	
	
	Transport 
	
	
	
	

	
	
	Total cost
	
	
	
	

	Coffee
	
	Land preparation
	
	
	
	

	
	
	Seeds
	
	
	
	

	
	
	Weeding 
	
	
	
	

	
	
	Harvesting
	
	
	
	

	
	
	Transport 
	
	
	
	

	
	
	Total cost
	
	
	
	

	Banana
	
	Land preparation
	
	
	
	

	
	
	Seeds
	
	
	
	

	
	
	Weeding 
	
	
	
	

	
	
	Harvesting
	
	
	
	

	
	
	Transport 
	
	
	
	

	
	
	Total cost
	
	
	
	

	Groundnuts
	
	Land preparation
	
	
	
	

	
	
	Seeds
	
	
	
	

	
	
	Weeding 
	
	
	
	

	
	
	Harvesting
	
	
	
	

	
	
	Transport 
	
	
	
	

	
	
	Total cost
	
	
	
	


12. Other sales of livestock and their products (for last 12 months)

	Type
	Number
	Costs


	Yields/month
	Sales  per @ units
	Total sales per year

	
	
	Feeds
	Drugs
	
	
	

	i)Cattle 

· Milk

· Live animal
	
	
	
	
	
	

	ii)Chicken

·  Eggs

· Live  chicken
	
	
	
	
	
	

	iii)Pig
	
	
	
	
	
	

	iv) Sheep
	
	
	
	
	
	

	v)Small business
	
	
	
	
	
	

	vi)Wages/salaries
	
	
	
	
	
	

	vii) (other specify)
	
	
	
	
	
	


13.0 How do you use the income obtained from dairy goats? 

i)……………..ii)…………………iii)…………………iv)………………..v)………………
14.0 What challenges do you face in keeping dairy goats which needs to be addressed urgently? i)……………………ii)……………….iii)…………………iv)………………
15.0 What are your views / comments concerning dairy goat project? ………………….
“Thank you for the time and cooperation”
Appendix 2: Analysis of lactation performance for Toggenburg in Babati and Kongwa districts

	Variable
	Source
	df
	Type III SS 
	MS
	F value
	P value

	DMY
	District 
	1
	0.2894
	0.2894
	1.50
	0.2261

	
	Tbirth
	1
	0.7903
	0.7903
	4.10
	0.0481

	
	Bloodty
	2
	18.4418
	9.2209
	47.85
	0.0001

	
	Error
	51
	
	0.1927
	
	

	MMY
	District 
	1
	260.4275
	260.4275
	1.50
	0.2261

	
	Tbirth
	1
	711.2341
	711.2341
	4.10
	0.0481

	
	Bloodty
	2
	16597.6241
	8298.8120
	47.85
	0.0001

	
	Error
	51
	
	173.4346
	
	

	TMY
	District 
	1
	6823.7982
	6823.7982
	0.46
	0.5016

	
	Tbirth
	1
	28736.4672
	28736.4672
	1.93
	0.1709

	
	Bloodty
	2
	418723.1857
	209361.5928
	14.06
	0.0001

	
	Error
	51
	
	14894.855
	
	

	LL
	District
	1
	0.0043
	0.0043
	0.00
	0.9708

	
	Tbirth
	1
	0.8250
	0.8250
	0.26
	0.6121

	
	Bloodty
	2
	3.3474
	1.6737
	0.53
	0.5929

	
	Error
	52
	
	3.170
	
	

	OP
	District 
	1
	84.1958
	84.1958
	0.07
	0.7951

	
	Tbirth
	1
	86.9335
	86.9335
	0.07
	0.7919

	
	Bloodty
	2
	223.0166
	111.5083
	0.09
	0.9138

	
	Error
	51
	
	1635.5072
	
	


Appendix 3: Analysis of reproductive performance for Toggenburg in Babati and  Kongwa districts

	Variable
	Source
	df
	Type III SS
	MS
	F value
	P value

	AFK
	Breed   
	1
	22.6989
	22.6989
	9.62
	0.0031

	
	Tbirth
	1
	2.0063
	2.0063
	0.85
	0.3607

	
	Bloodty
	2
	9.8432
	4.9216
	2.09
	0.1346

	
	Error
	51
	
	2.3586
	
	

	
	
	
	
	
	
	

	KI
	Breed   
	1
	0.0043
	0.0043
	0.00
	0.9713

	
	Tbirth
	1
	0.0782
	0.0782
	0.02
	0.8789

	
	Bloodty
	2
	4.5567
	2.2784
	0.68
	0.5098

	
	Error
	51
	
	3.3368
	
	


Appendix 4: Analysis of lactation performance for Toggenburg and Saanen in Kongwa district

	
	Source
	df
	Type III SS 
	MS 
	Fvalue
	P value

	DMY
	Breed   
	1
	0.118
	0.118
	2.30
	0.1398

	
	Tbirth
	1
	0.049
	0.049
	0.97
	0.3338

	
	Bloodty
	2
	3.936
	1.968
	38.30
	0.0001

	
	Breed*Tbirth
	1
	0.086
	0.086
	1.68
	0.2057

	
	Breed*Bloodty
	2
	0.009
	0.043
	0.08
	0.9188

	
	Error
	29
	
	0.051
	
	

	
	
	
	
	
	
	

	TMY
	Breed   
	1
	2937.2291
	2937.2291
	0.88
	0.3548

	
	Tbirth
	1
	1381.8218
	1381.8218
	0.42
	0.5240

	
	Bloodty
	2
	151426.61477
	75713.307
	22.80
	0.0001

	
	Breed*Tbirth
	1
	838.5537
	838.5537
	0.25
	0.6191

	
	Breed*Bloodty
	2
	616.0327
	308.016
	0.09
	0.9117

	
	Error
	29
	
	3321.200
	
	

	
	
	
	
	
	
	

	LL
	Breed   
	1
	0.4583
	0.4583
	0.82
	0.3735

	
	Tbirth
	1
	0.9024
	0.9024
	1.61
	0.2147

	
	Bloodty
	2
	0.1071
	0.0535
	0.10
	0.9093

	
	Breed*Tbirth
	1
	0.0325
	0.0325
	0.06
	0.8114

	
	Breed*Bloodty
	2
	2.1400
	1.0700
	1.91
	0.1664

	
	Error
	30
	
	0.5616
	
	

	
	
	
	
	
	
	

	DP
	Breed   
	1
	0.0076
	0.0076
	0.03
	0.8708

	
	Tbirth
	1
	0.0376
	0.0376
	0.13
	0.7187

	
	Bloodty
	2
	0.6258
	0.3129
	1.10
	0.3461

	
	Breed*T birth
	1
	0.0047
	0.0047
	0.02
	0.8976

	
	Breed*Bloodty
	2
	0.8315
	0.4157
	1.46
	0.2481

	
	Error
	30
	
	0.284
	
	


Appendix 5: Analysis of reproductive performance for Toggenburg and Saanen in Kongwa district

	Variable
	Source
	df
	Type III SS
	MS
	Fvalue
	P value

	AFK
	Breed   
	1
	0.8545
	0.8545
	0.53
	0.4738

	
	Tbirth
	1
	0.2770
	0.2770
	0.17
	0.6825

	
	Bloodty
	2
	2.8395
	1.4197
	0.87
	0.4275

	
	Breed*Tbirth
	1
	0.0194
	0.0194
	0.01
	0.9137

	
	Breed*Bloodty
	2
	6.3995
	3.1997
	1.97
	0.1588

	
	Error
	30
	
	1.623
	
	

	
	
	
	
	
	
	

	KI
	Breed   
	1
	0.6366
	0.6366
	0.62
	0.4381

	
	Tbirth
	1
	0.0078
	0.0078
	0.01
	0.9311

	
	Bloodty
	2
	1.6239
	0.8119
	0.79
	0.4640

	
	Breed*Tbirth
	1
	0.7179
	0.7179
	0.70
	0.4106

	
	Breed*Bloodty
	2
	1.7373
	0.8686
	0.84
	0.4405

	
	Error
	30
	
	1.0307
	
	

	
	
	
	
	
	
	



Appendix 6: Chi-square analysis for effect of sex and type of birth on kid mortality

	
	
	Babati
	Kongwa

	Factor
	Levels
	Live
	Died
	MR%
	χ2
	Live
	Died
	MR%
	χ2

	Overall
	
	194(197.55)
	26(22.55)
	13.40
	0.625
	114(110.45)
	9(12.55)
	7.89
	1.118

	Sex
	Male
	87(85.54)
	10(11.46)
	11.49
	0.212
	58(57.46)
	4(4.54)
	7.10
	0.064

	
	Female
	107(108.46)
	16(14.56)
	14.95
	0.162
	56(56.46)
	5(4.46)
	8.93
	4.613

	  ∑χ2
	
	
	
	
	0.374
	
	
	
	4.677

	Type
	Single
	21(20.00)
	9(10.00)
	42.86
	0.15
	23(23.67)
	6(5.33)
	26.09
	0.104

	
	Multiple
	19(20.00)
	11(10.00)
	57.89
	0.15
	17(16.33)
	3(3.67)
	17.65
	0.151

	  ∑χ2
	
	
	
	
	0.300
	
	
	
	0.255


In parenthesis are the expected values

Appendix 7: Chi-square analysis for effect of location on litter size

	
	Born kids
	Dam kidded
	LS
	DF
	   χ2

	Overall
	308
	244
	
	
	

	Babati
	194 (195.85)
	157 (142.45)
	1.24
	
	1.507

	Kongwa
	114(112.15)
	87 (81.57)
	1.30
	
	0.393

	∑χ2
	
	
	
	1
	1.899


In parenthesis are the expected values
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