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Preface 

John Walsh
 
Director General,
 

International Livestock Centre for Africa (ILCA),
 
P.O. Box 5689, Addis Ababa, Ethiopia
 

It is my pleasure to welcome on behalf of ILCA 
Dr Miambo, Deputy Permanent Secretary of 
the Ministry of Lands, Agriculture and Water 
Development, Zimbabwe, Dr Kyomo, Director of 
SACCAR [the Southern African Centre for 
Cooperation in Agricultural Research], Dr Dolan 
and Dr Mukhebi from ILRAD [the International 
Laboratory for Research on Animal Diseases] 
and our colleagues from national programmes 
throughout southern Africa. 

Livestock are central to virtually all agri-
culture, including sustainable cropping systems. 
Livestock produce milk and meat, traction, fuel, 
hides and manure for crops. They also contribute 
to food security, provide a means of storing 
wealth and play a role in trade and barter. 

These divergent and extended roles afford to 
the livestock researcher an opportunity not only 
to affect the output ef milk and meat but also to 
influence regional development. The improve-
ment of the livestock industry is a key to 
development in the economies of sub-Saharan 
Africa countries. 

In the past few years, progress has been made 
through regional orgonisations, such as 
SACCAR, and in the networking of researchers 

from many nations. There now exists a sound 
technical understanding of the problems facing 
livestock development in sub-Saharan Africa 
and the likely effects of overcoming these 
problems. This progress must now be extended 
to include meesurement of success based on the 
impact that the work is having and the extent to 
which researchers are improving sustainable 
livestock production systems. Are feeding and 
health packages available that will allow the 
livestock sector to grow faster than in the past? 
Scientists now have to ensure that the livestock 
sector plays a full role in promoting food security. 

Future systems will, I believe, have to 
emphasise to a greater extent the integration of 
crops and livestock. There are clear needs for 
better livestock feeding systems (most especially 
in feed conservation), better storage and use in 
feeding of crop residues and more widespread 
use of livestock in sustainable cropping systems. 
In terms of the cash economy, peri-urban 
dairying is going to be of tremendous import
ance, not only in food security, but also in 
facilitating change in agricultural production by 
demonstrating the correlation ofmilk to thecash 
economy. 

vil 



Opening address 

Dr S.S. Mlambo
 
Deputy Secretary for Lands, Agriculture and Water Development,
 

Zimbabwe
 

Mr Chairman, Dr J Walsh, Director General, 
ILCA, Dr M L Kyomo, Director, SACCAR, 
Leaders ofNARS, Leaders of Livestock Develop-
ment, and Distinguished Participants. 

It gives me great pleasure to welcome you all 
to the workshop on the 'Future of Livestock 
Industries in Eastern and southern Africa', 
which has been organised by the International 
Livestock Centre for Africa. I would like to 
particularly recognise the presence of eminent 
scientists from Botswana, Burundi, Ethiopia, 
Kenya, Lesotho, Madagascar, Malawi, 
Mozambique, Switzerland, Tanzania, Zarr-uia 
and Zimbabwe. I notice that many of these 
scientists will be reporting on their research 
findings on various aspects of livestock. I would 
like to welcome you all and express my hope that 
your research findings and recommendations 
will be studied, examined and put to use. You will 
identify emerging problems that require further 
investigation for the furtherance ofthe livestock 
development in the region. 

Mr Chairman, agriculture is one of the most 
strategic industries and it forms the mainstay of 
the economy in Zimbabwe and other Third World 
countries. My Government's agricultural policy 
is therefoe designed to stimulate and sustain 
production to meet the needs of the country. The 
policy has six major objectives, as outlined in the 
National Development Plan. 

The first objective is to produce sufficient food 
to sustain food security, not just at the national 
level but also for the individual household, 
Zimbabwe's population growth rate is estimated 
at 3% per annum. To be able to meet the
nutritional requirements of this fast-growing
population, our agricultural output should 
increase by more than 3% per annum 

The second objective is to increase em-
ployment opportunities in agriculture and 
related agro-based industries. This is achieved 
through employment in direct agricultural 
production and provision of inputs and 
marketing facilities for the sector. It is estimated 
that over 30% of the national labour force and 
over 75%of rural farmers are gainfully employed 
in industries related to agriculture, 

The third objective is to generate foreign 
currency earnings that can be used to pay for 
essential imports. The Government encourages 
the diversification of the agricultural base with 
a view to increasing exports. 

The fourth objective is to produce and supply 
the raw materials required by agricultural 
processing industries. For example, cotton 
provides lint for the textile industry, cottonseed 
cake for the livestock feeds industry and oil for
human consumption. Hides are a by-product of 
livestock required by the tannery industry for 
the production of shoes, bags etc. 

The fifth objective is to increase the incomes 
and living standards of farmers and their 
families, particularly in the small-farm sector. 
This is achieved through producer prices for 
certain cash crops that provide farmers with an 
incentive to grow and market the crops. 

The sixth and final objective is to generate 
substantial growth in the total output from the 
agricultural sector, as this will result in 
increased benefits to the economy. 

The Government's agricultural policy thus 
aims at increasing the economic and social 
well-being of the small-farm sector. The major 
aim of Government efforts is to transfbrm this 

sector from subsistence to commercial 
production. This goal has been tackled through 
placing greater emphasis on meeting the needs 
of this sector. This has included restructuring 
credit and marketing facilities, providing 
research and extension services, land reforms 
and various other measures designed to 
motivate farmers and help sustain the vital 
agricultural industry 

The Government recognised that, to 
stimulate agricultural production and improve 
the welfare of the people, there is need to 
restructure research services and link them with
extension services. Prior to 1980 the research
and extension services were exclusively directed 
towards solving the needs of the large-scale 
commercial farmers, with no clear-cut policy on 

the appropriateness ofthe availabletechnologies 
to the small-farm sector. 

At independence, it was therefore found 
necessary to broaden the mandates of the 
departments ofResearch and Specialist Services 
and Veterinary Services in order to produce 
cost-effective appropriate technologies that 
would increase productivity in the small-farm 
sector while maintaining production in the 

large-scale commercial sector. 'b achieve this 
goal there was a need to develop new strategies. 

First, the Government launched the Small-
Scale Dairy Development Programme (DDP) in 
1982. This programme seeks to help small-scale 
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and communal farmers develop the infrastruc- beat stagnant. There are several reasons for this, 
ture and management capability needed to run including unfavourable climatic conditions, lack 
dairy enterprises. DDP aims to produce and 
process milk and to encourage farmers to 
consume the milk in their area, with the ultimate 
objective of improving the nutrition and 
increasing the income of small farmers. To date, 
six successful projects now produce 38,000 to 
98,000 kg ofmilk per year. Over the last 10 years, 
we have learnt a lot about the constraints that 
the farmers face in this subsector. 

Secondly, emphasis has shifted towards 
research on small ruminants. The rationale is 
that goats and sheep play an important role in 
the socio-economic well-being of rural people. 
Research is focusing on reproduction, nutrition 
and breeds to ensure that small farmers are 
given sound technologies that solve their 
problems. 

Thirdly, the Cold Storage Commission now 
has slaughter facilities for goats in Bulawayo. 
This ensures that farmers have a guaranteed 
market for their produce. 

Fourthly, there aro numerous trials that are 
being carried out on cattle nutrition. The results are not yet conclusive. 

Fifthly, an ambitious project has been 
proposed on the conservation ofgenetic material 
for indigenous cattle breeds. The Government 
has noted with concern the deterioration of the 
quality of the indigenous breeds. This project 
therefore seeks to create an open nucleus herd 
that will give all farners access to cattle of 
proven genetic vigour. To date, however, 
financial resources have not been secured for the 
project. 

Generally, however, reseacch on crop pro-duction tends to dominate livestock research. 
Cost-effective and relevant technology for use by 
farmers is scarce. Yet livestock play an important 
role in smallholder agriculture, providing draft 
power, manure, milk, me-at and income. Cattle 
owners produce more crops than farmers who donot own cattle. Thus research on crops must go 
hand in hand with that on livestock becausethese enterpi isee are related. 

Mr Chairman, this workshop is timely as it is 
being held at a time when the socio-economic 
scenario in sub-Saharan Africa is characterised 
by high population growth rates, low p'o-
ductivity, poverty and poor living conditions. 
There is an urgent need to change for the better. 
The per capita productivity of agriculture 
(including the livestock sector) is declining, or at 

or high cost of inputs and lack of technology for 
use by farmers. However, we cannot ignore the 
agricultural sector because it is still the back
bone of the economy. In most countries livestock 
production remains in the traditional sector, i.e. 
on small-scale farms and in the communal areas 
where little has changed in the last two decades. 
On the brighter side, there are pockets of 
exemplary and successful livestock research and 
development programmes in the region that 
show the potential of the livestock sector. 
Information on successful cases is rare as 
workers tend to work in isolation. 

The workshop will review a number of 
promising research and development pro
grammes, identifying their attributes and 
factors constraining them. In addition, case 
studies will provide an opportunity for 
exchanging information and experiences from a 
variety of ecozones, socio-economic environ
ments and institutional structures. From the 
programme I deduce that we have participants 
from Botswana, Burundi, Ethiopia, Kenya,
Lesotho, Madagascar, Malawi, Mczambiqve,Switzerland, Tanzania, Zambia and Zimbabwe. 
This is indeed a large pool of countries. The mix 
of researchers and extension workers will also 
give an opportunity for transfer of technology 
and feedback on the appropriateness of the 
technologies under review. 

Mr Chairman, my Government acknowledges 
and appreciates the tremendous support it 
receives from ILCA in upgrading the technical 
and professional qualities ofour scientists. Since 
the signing of the Memorandum of Agreement
between ILCA and the Government of Zimbabwen18,mn cetsshv negn 
in 1989, many scientists have undergoie 
training in animal production here in the 
country and elsewhere. IL.CA has provided the 
neceesary technical and financial suppokt. What 
our Government would like to see is morecollaboration and coordination between ILCAand the national agriculture research systems in 
mntingtinin and researchprorams.
mounting training and research programmes.
This workshop is another testimony ofthe extent 
to which ILCA if committed to helping the 
region. I would like to take this opportunity to 
wish you the best in your deliberations and hope 
that your recommendations will be put to use. 

Mr. Chairman, it is now my great honour to 
declare this workshop officially open. 

Thank you. 
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Trends in smallholder
 
livestock enterprises
 



The impact of the introduction of exotic cattle in East 
and southern Africa 

W.N.M. Mwenya
 
Department of Animal Science,
 

University of Zambia, Box 32379, Lusaka, Zambia.
 

Summary 

Mo of the cattlein East and southern Afrsic areIn the traditional sector, In which indigenous 
breeds and types predominate. Exotic c 
found mostly on commercial farms. Compara-
tive studies show that while exotic becf breeds 
grow fast and attain lhrge body weights at 
maturity, annual cow productivity i lower in 
exotic cattle due to high calf mortality rates. 

Indigenous cattle produce much less milkthan exotic dairy cattle and their crosses 

Purebred and crossbred dairy cattle have spread 
from the large-scale commercial sector to the 
small-scale sector. Most of the milk marketed 
through fonr,al markets is from exotic dairycattle 
and their crosses. It Is suggested that In future 
more efforts should be directed to the 
development of smallholder dairying. 

breeds are Hereford, Brahman, Sussex, 
Charolais, South Devon, Africander and 
Simmental (dual purpose).

The justification for the introduction of exoticcattle by coloilfreswsfrtadfrms 
lonial farmers was firt and foremost 

to supply beef and milk products to Europeans 
working in urban areas. Therefore these animals 
were placed on farms closest to urban areas for 
ease of access to the markets. It was not until in 
the 1960s, after independence, that indigenous
Africans began to have eccess to exotic cattle andthat policy makers and livestock administrators 

gradually realised the advantage of using these 
animals to increase meat and milk production. 

The objective of this paper is to assess from a 
livestock breeders vantage the impact of the 
introduction ofexotic cattle in East and southern 
Africa. This will be analysed by examining their 
production performance relative to indigenous 
cattle and their rate of spread in various farming 
sectors. 

Introduction 
Cattle in East and southern African countries 
play many roles; they contribute to subsistence, 
nutrition, income generation, assets, security, 
social and cultural functions (Jahnke, 1982).
However, their main products remain meat, 
milk, hides, manure and traction power. Every 
government in this regior would like to see 
production of the&3 commodities increased, 
However, increases in productivity depend on 
effective policies in animal health, nutrition, 
breeding, management and marketing. 

Breed policy plays an essential role in cattle 
production as it defines the type of cattle to be 
kept and, hence, sets the required levels of 
animal health, nutrition and management. Most 
countries in the region have a breeding policy of 
one kind or another. These vary in their details 
but tend to centre on the use ofindigenous breeds 
for beef production and use of the crossbreds 
between indigenous breeds and exotic dairy 
breeds for milk production (Mwenya, 1990). 

Exotic cattle were first introduced into this 
region by colonial farmers. Thus, the origin of 
exotic cattle is generally traced back to Europe.
The most common exotic dairy breeds in the 
region are Friesian, Holstein, Ayrshirr, Jersey, 
Guernsey and Sahiwal. However, the Friesian 
breed predominates. The common exotic beef 

Cattle production sectors 
In general, cattle production in this region canbe divided into three sectors: the large-scale
commercial sector, in which cattle are kept 
purely to generate income; the small-scale 
commercial sector, in which income and 
nutrition are the main reasons for keeping cattle; 
and the traditional sector, in which income is 
very much secondary to meeting nutritional 
needs, storing of wealth, providing security and 
social and cultural functions. Most cattle are in 
the traditional sector and are indigenous types.
There are fewer exotic cattle and crosses 
between indigenous and exotic cattle, and most 
of these are found in the small-scale and large
scale commercial sectors. 

There are five agro-ecological zones in the 
region: arid, semi-arid, subhumid, humid and 
highland. Indigenous cattle are generally 
concentrated in the arid and semi-arid zones. 
Most exotic cattle are located in semi-arid and 
highland zones, the areas which were first 
selected by colonial farmers because of their 
favourable climate. 

Comparative production
performance of exotic cattle 

The most reliable documented work on the 
productivity ofexotic cattle in the region is from 
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research stations. However, most breed evalu-
ation work has been on beef cattle, although 
this varies between countries. For example, 
Botswana has tended to focus on beef cattle 
research while Kenya has taken a lead in dairy 
cattle research and Tanzania has developed a 
dual-purpose breed. 

Beef cattle 

The traits of prime importance in research on 
beef cattle are reproduction, growth and 
viability. In Botswana, it was shown that the 
calving percentage o^exotic cattle compared very 
well with that of indigenous cattle (APRU, 1980); 
however, the mortality rate was much higher in 
exotic than in indigenous cattle (Table 1). 
Although the 18-month weight of exotic breeds 
was higher than that of indigenous cattle, the 
weight of 18-month-old calf per cow per year 
(which is a good measure of breed productivity 
as it combines the three important features of 
reproductive performance, growth rate and 
mortality, all of which are highly heritable) was 
slightly lower in exotic cattle, particularly the 
Brahman breed. This was largely the result of 
the high mortality rate in exotic cattle. 

In some cases, exotic beef breeds have proved 
to be more productive than the indigenous cattle, 
For example, in Zimbabwe the Brahman was 
more productive in terms of weight ofweaner per 
cow per year than the indigenous Mashona and 
Nkone breeds but was about equal t6 the Tui 
(Table 2) (Tawonezvi et al, 1988a; 1988b). 

However, in general, crossbreds between 
exotic beef cattle and indigenous cattle are more 
productive than the indigenous cattle as viewed 
from simple production statistics. In Malawi 
(Malawi Department ofAgriculture, 1972) it was 
shown that crosses between the Malawi Zebu 
and exotic beef cattle were superior to unselected 

and selected Malawi Zebu in terms of birth 
weight (37.3, 01.4 and 22.3 kg, respectively),
weaning wei, ' (150, 120.0 and 122.3 kg, 
respectively) a,_ daily weight gain (1.22, 0.86 
and 0.98 kg per day, respectively). In Tanzania, 
the results of the work at Mpwapwa (Mpiri eta], 
1986; LPRI, 1976; LPRI, 1977) indicate that the 
c986; had 1976; bir, 197)ind that th 
crosses hadhigherbirth, weaningand 18-month 
weights than the Tanzania Shorthorn and 
Boran. In Botswana, all crosses had higher birth, 
weaning and 18-month weights than the pure 
Tswana, except for the Tuli and Tswana cross; 
this might indicate a lack of significant genetic 
difference between the Tuli and Tswana 
(Table 3). 

Dairy cattle 

In dairy cattle, age at first calving, calving 
interval, milk yield per lactation, lactation 
length and fat percentage are the most import
ant traits. Work in Malawi has shown that both 
pur- Friesians and crossbreds between Friesian 
and Malawi Zebu are superior in terms of lac
tation milk yield and lactation length (Table 4). 
Work in Tanzania has also demonstrated the 

Table 1. Productivity of purebred cattle in Animal Production Rosoarch Unit ranchos, Botswana. 

Breeds 
Traits and period Tull Tswana Consmara Brahman 

Calving (%) 87 80 83 72 

Mortality (%) 7.2 9.4 17.5 18.6 

18-month weight (kg) 287.2 293.5 315.4 308.3 

Weight of 18-month calf/cow per year (kg) 230.8 212.7 215.7 181.4 

Table 2. Production performance of Mashona, Nkone, Tuliand erahman cattle in Zimbabwe. 

Creed Calving (%) Calf viability(%) Weaning weight (kg) 

Mashona 76.0 89.1 171.9 

Nkone 63.1 88.3 186.8 

Tuli 69.6 91.2 184.4 

Brahman 70.0 82.5 206.8 

Source: Tawonezvi etal (1988; 1988b) 
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Table 3. Productivity ol Tswanacrossbred cattle In Anknal Production Research Unit ranches, 
Botswana, 1970-80. 

Trait 

Calving (%) 

Mortality (%) 

Weight of weaner/,ow per year (kg) 

Weight of 1-month calf/cow per year (kg) 

SotUre: APRU (1900). 

superiority of exotic purebred dairy cattle, even 
ver the synthetic Mpwapwa breed (Table 5). 

Based on these observations, the potential 
impact of exotic cattle on beef production is not 
great. However, the benefits of upgrading 
indigenous breeds with exotic dairy cattle are 
very apparent. 

On-farm performance 

It was difficult to compare on-farm breed 
production performance because of lack of 
records, especially ;-ite small-scale commercial 
and traditional sectr&, and because some breeds 
were absent or present only in small numbers, 
For example, exotic breeds are absent in the 
traditional sector, indigenous breeds are 
generally not kept in the large-scale commercial 
sector, while most animals in the small-scale 
commercial sector are crossbrods. 

Bred of sire
 
Tull Brahman Bonsmara Simmental
 

81 82 87 85 

10.1 5.3 6.6 6.9 

127.8 151.7 149.2 163.9 

215.5 241.8 227.7 256.9 

Dairy cattle 
The aerage lactation milk yield in exotic dairy 

cattle varies from country to country. Average 
lactation milk yields ofFriesians are reported as 
3480 kg in Zambia (Mwenya, 1992) and 3400 kg 
in Malawi (Agyemang and Nkhonjera, 1986). 
Lactation milk yields in crossbreds ranged from 

900 to 1300 kg in Kenya (Trail and Gregory,1981; 
MLD, 1990) and averaged 1300 kg in Zambia 
(Mubita, 1992) and 1000 kg in Malawi 
(Agyemang and Nkhoijera, 1986). Annual milk 
yields for crossbreds of 567 kg were reported in 
Tanzania (Ministry of Agriculture, 1972). The 
differences recorded were probably due to 
variations in genotype constitution and environ
mental conditions including management. 

Research has shown that indigenous cattle in 
all the countries ofthe region produced much lecs 
milk than crossbred and exotic dairy cattle. For 

Table 4. Production peformance ofpurebredFriesian and MaLwiZebu and Fnesian x MalawiZebu 
crossbredcattle inMalawi. 

Lactation milk yield Lactation length Butter i.at 

Breed (kg) (days) (%) 

Malawi Zebu 8&,.0 260.8 5.8 

Fuiesian 4304.4 325.5 3.6 

Fiesian x Malawi Zebu 1803.5 289.3 4.0 

Sou;ce: N&c (1970). 

Table 5. Production pedormance ofMpw,;pwa, Mpwapwa backcross and Fdesian cattle In Tanzania. 

Lactation yield Lactation length Dally yield 
Breed (kg) (days) (kg)
 

Mpwaowa 1591.8 267.4 5.7 

Mpwapwa x Bos taurus (FI) 2663.1 298.6 8.9 
F1 xMpwapwa 2091.1 287.9 7.2 

USA Friesian 3922.5 341.5 11.5 

New Zealand Friesian 2935.1 305.0 9.6 

Sources: Mpwapws Research Station rind Lurdsen (1979).AnnutTRporft 1976-8 
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example, milk production fromindigeacus cattle 
was reported to range from 150 to 25 kg a year 
in Kenya (MLD, 1986; MLD, 1990), to average 
200 kg a year in Tanzania (Ministry of 
Agriculture, 1972) and to average 300 kg a 
lactation in Ethiopia (Grybeels and And-irson, 
1983). Research has also 2hown that ex'.ic 
breeds respond better to impiovements i.i the 
environmentthandindigenoujcattle(Trailand 
Gregory, 1981). 

These resu'ts thus indicate that it is possible 
for exotic dairy cattle to achieve their potential 
for milk production given aii upgraded 
environment in the threo production sectors. 

Beef cattle 

There seems to be no reported work relating to 
on-farm evaluation of beef breeds in the region. 
What information has been collated is on the 
performances of a given breed across production 
systems. Table 6 gives a summary comparing the 
performance of cattle between the traditional 
sector and the ranch network in Botswana. It is 
clear from the estimates Fiven in Table 6 that 
productivity is very low in the traditional cector 
because of low calving percentage and low 
weaning weight. 

Data from Malawi indicate that, in the 
Malawi Zebu, there is not much difference in age 
at first calving between animals in the 
traditional sector (3.3 years; de Koning, 1977) 
and those on research stations (3.2 years; 
Kasowanjete, 1977). The calving percentage also 
did not vary much between production systems 
(63.6 and 66.7%, respectively) (Koning, 1977; 
Department of Agriculture, 1972). However, 
there was a notable difference in the calving 
interval between animals in the traditional 
sector and those on the rcsearch station (2.4 and 
1.2 years, respectivly). 

In Tanzania age at first calving was estimated 
at four years, calving interval at 1.5 years and 
calf mortality at 27% in indigenous cattle (Mpiri, 
1990). Similarly, in Ethiopia cows did not calve 
until approximately four years of age (Gryseels 
and Anderson, 1983). Although there are 
variations between countries, in general the 

productivity of indigenous cattle in the 
traditional sector is lower than that ofexotic beef 
cattle and their crosses in the commerc:al sector. 

Impact of exotic cattle 

Based on results from research stations, and a 
few from farms, exotic cattle can perform better 
than indigenous cattle given ar improved 
environment. Policy makers and livestock 
administrateor have been aware of these 
advantges for a very long time. However, the 
question to be asked is what impact have exotic 
cattle made since their introduction by colonial 
farmers and by livestock policy makers? 
Beef cattle 

Since the introduction ofexotic beef cattle in the 
region they have in practical terms not spread 
from the large-scale commercial sector to other 
sectors in most countries, except in Botswana. In 
Botswana farmers in both the commercial and 
the traditional sector are implementing the 
recommendation to croesbred Tswana cws to 
Brahman blls for use under general conditions 
and to Simmental bulls (a dual-purpose breed) 
for use under conditions of improved man
agement (as defined b I some degree of fencing 
for control of breeding herds, attention to disease 
and mineral supplements and adequate water 
supply at a reasonable distance). The wide 
spread use ofexotic breeds in Botswa-a has been 
made possible by the use ofa bull subsidy scheme 
and, most importantly, by the operation of an 
artificial insemination scheme for beef in the 
traditional sector. 

In terms of contribution to meat production, 
it seems that, in general, exotic beef cattle and 
their crosses have riot contributed much more 
than the indigenous cattle. For example, Zambia 
has 2.2 million head of cattle in traditional 
sector, almost all ofwiich are indigenous breeds, 
and 0.48 million heau ofcattle are in commercial 
sector, out of which 0.06 million head are dairy 
animals. The off-take rates are estimated at 6 
and 15% for traditional and commercial sector, 
respectively (Kaluba, 1992). Thus, although the 
off-take rate is very low in indigenous cattle, they 

Table 6. 	Performance of beef cattle under traditional and ranch netwoikmanagementsystems in 
Botswana. 

Type of managementTrait Traditional Ranch network
 

Calving (%) 40.0 71.0
 
Pro-weaning mortality (%) 6.0 
 9.0 
Weaning weight (kg) 129.0 172.0
 

Weight of weaner/cow per year (kg) 48.0 112.0
 

Source: APRU (1973). 
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contribute much more than exotic cattle and 
their crosses because of their larger number. The 
picture is similar for other countries ivthe region 
(except Botswana), because of the following 
factors: generally in this region indigenous catt.e 
constitute 70 to 90%of the total cattle population 
and the off-take rate ofindigenous cattle ranges 
between 3 and 10% while the off-take rate of 
exotic cattle and their crosses ranges between 15 
and 20%. 

Taking into consideration the limited spread 
of exotic cattle said their crosses and their 
contributior to meat production in most 
countries in the region, a conclusion could be 
drawn that exotic beef cattle have had negligible 
impact on beef production in the region. 

Dairy cattle 
In general, purebred dairy cattle have spread to 
an appreciable extent from the large-scale 
commercial sector to the snall-scale sector, with 
the crossbred even dominating the sector. The 
concentration of crossbred dairy is most 
pronounced in Kenya, Malawi, Tanzania and 
Zambia. 

In Kenya the grade cattle population grew at 
an average rate of 8.7% per year between 1980 
and 1989 (MLD, 1990), as a consequence of the 
upgrading of the zebu cattle. In Tanzania there 
was a similar rise in the dairy cattle population 
of 6.5% per year from 1984 to 19% as a result of 
upgrading of zebu cattle (MALD, 1988). In most 
countries there is an urgent need to increase the 
number of crossbred dairy maimals but progress 
has been constrained by a limited supply of 
crossbred heifers, which results in animals being 
too expensive for most farmers, who generally 
have no access to :redit facilities. There is no 
doubt that milk consumed in the traditional 
sector comes from indigenous cattle. However, 
unlike beef, indigenous cattle do not contribute 
much to the milk sold in the formal market place, 
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Summary 

Decreasing farm size and the opportunity to 
market livestock products*has promoted the 
development of intensive production systems in 
East and southern Africa. This paper reviews the 
characteristics of the common feed resources 
used in small-scale intensive farming systems in 
east-rn and southern Africa. The data analysed 

,.owthatreasonableresponsesarepossiblefrom 
gowing heifers and lactatingcow' fed cultivated 
fodder. Crop residues, on the other hand, need 
supplementation with concentrates or forage 
legumes to sustain animal production. 
Constraints to Intensive feeding identified 
include shortages of land, feed and labour ItIs 
suggested that economics will ultimately dictate 
the solution to the three-way interaction between 
feed availability, intensive feeding systems and 
labour. 

Introduction 
Data from the Food and Agricultural Organiz-
ation of the United Nations (FAO) indicate that 
the regional ruminant herd inEast and southern 
Africa comprises 88 million cattle, 54 million 
goats, 46 million sheep and 7 million camels 
(FAO data covers the following countries: 
Angola, Botswana, Burundi, Ethiopia, Kenya, 
Lesotho, Madagascar, Malawi, Mauritius, 
Mozambique, B," ;nda, Somalia, Swaziland, 
Tanzania, Uganda, Zambia and Zimbabwe). 

The bulk of these animals utilise what FAQ 
classifies as permanent pasture. Based on these 
data, permanent pasture occupies between 4% 
(Mauritius) and 73% (Potswana) ofthe total land 
area in the various countkies. In the majority of 
the countries pastures occupy 23 to 60% of the 
land area. Virtually all the permanent pasture 
areas are not improved and therefore the 
ruminants depend on natural forages and 
browses which vay widely in quantity ard 
quality through the year. Generally, ample 
herbaceous feed ofgood quality is available in the 
rainy season, while feed is inadequate in both 

quantity and quality d'uring the dry season. As a 
result livestock productivity varies with the 
season. While technologies for improving 

natural pastures are available, they face serious 
constraints such as communal ownership and 
grazing in the traditional sector. Currently the 
traditional communrI grazing system is under 
pressure. Human popuiation is increasing, 
arable cropping is expanding and grazing areas 
are decreasing. Houisehold farm size is also 
decreasing due to subdivision and individual 
user/ewnership competition over the cultivated 
areas has become more pronounced. 

As a response to this land pressure, farming 
systems that aim at maximising crop and animal 
production per unit area have evolved in several 
countries. There is a move towards utilisation of 
planted forages and the use of crop residues and 
purchased concentrates has increased. The focus 
ofthis paper is on the feeding practices that have 
evolved in intensive farming in some countries 
of eastern and southern Africa, with particular 
emphasis on dairy cattle. The objective is to 
suggest wsys to opiimise feed utilisation. 

Intensive livestock production 

systems 
The characteristics of intensive smallholder 
livestock nroduction s':stems in East and 
southern Africa are: 
* 	 stall-feeding 

* 	 planted and sometimes irrigated pasture
plots or rows for feeding ruminants 

. all manure is spread on crop and pasture plots 
and 

* 	 crop residues, weeds etc are collected and fed 
and/or conserved for feeding. 
All these operations are labour intensive. 

Livestock production thus competes with crops 
(food and cash) for labour land, fertiliser and 
recurrent funds for inputs. The adoption of 
technologies such as improved livestock breeds 
(e.g. dairy cattle for milk production) and 
improved feeding, disease control and manage
meat are crucial tu promote both productivity 
and efficiency. While all components are 

9 



important and must be in a package, feeding is 
the single most expensive item and therefore 
deserves particular attention, 

High perforniance is usually achieved 
through the use ofdepen iable feeding standards 
and by relating yields to the nutrient and 
energctic content of feeds fed. In sub-Saharan 
Africa this is largely not possible because: 
" there is a wide range ofunselected genera and 

spccies of forages available for feeding, but 
inedible herbaceous plants predominate in 
the over-used pasture 

" the nutrient content and nutritive value of 
most feeds vary seasonally and 
dry matter (DM) intake of basal diets is 

usually inadequate, 

These factors make it difficult to rationalise
heedngasedconsmakeitdfficu ards. Inatioie

feeding based on stipu-hted standards. In the 
iontext of sub-Saharan Africa, therefore, 
intensive livestock prodctionaims at achieving 
higher levels of DM intake through various 
vegetative and concentrate supplements to the 
basal diet. The practice is continent-wide and is 
gain"ing acceptance (e.g. Urio 7d Kategile, 1987; 
Olayiwole and Olorunju, 1987;Abate et al. 1990; 
Munthali et al, 1990; Morungu, 1991). 

Intensive producti( i in the dairy secttr refers 
to systems that are based on zero-grazing and 
semi-zero-grazing. In semi-zero-grazing, cows 
are fed on naturp and/or improved pastures by 
day and oaddocked b. night. They are given a 
variety of feeds, including forage crops, crop 
residues and concentrates. The typical small-
scale farmer, however, practices zero-grazing or 
stall-feeding, which is the most intensive form of 
animal production. In Kenya and to a large 
extent in Tanzania and Malawi zero-grazing and 
semi-zero-grazing are associated with animals of 
high genetic potential sucn as Friesians, 
Ayrshires, Guernseys, Jerseys and/or their 
crosses with local zebus. 

Farmers practising stall-feeding are 
essentially commercial producers who keep from 
one to eight cattle. The importance of such 
farmers is apparent in Kenya, where abuut 80% 
of all grade dairy cattle are in the hands ofthese 
farmers (Abate, 1992). In this system, the cows 
are largely confined to sheds where they are fed 
and milked. Various types of feeds are brought 
in, including weeds, crop residues, roadside 
herbage, fodder from thinning and pruning of 
crops and purchased concentrates. The 
nutritional value and importance of the various 
types of feeds differ seasonally. Weeds and 
roadsidle herbage are important in the rainy 
season, while crop residues and planted forages 
are the major feeds in the dry seasons. Table 1 
lists the most important feeds used in stall-
feeding systems in Kenya, Tanzania and Malawi. 

Unfortunately, data on quantities of forages 
and crop residues actually consumed are not 
available. While the list is impressive, reports 
from these countries icidicate that feed supp y is 

still a major constraint (Potter, 1987; Lwoga and 
Urio, 1987; Munthali and Dzowela, 1987). There 
is also a shor age of protein-rich feeds, such as 
cottonseed cake (Table 1). 

Evolution of intensive smallholder 
feeding systems 
Generally the high population growth rate in 
sub-Saharan Africa has resulteL in subdivision 
of land into smallholdings to accommodate an 
increasing number of farmers. In countries such 
as Kenya it was government policy to resettle 
landless people on land that had previously been 
European-owned large-scale farms (Said, 1985). 
Land acquired through cooperatives was also 
usually subdivided to settle individual families. 
Moreover, traditional I nd tenure systems and 
inheritance normi, meant that land continued to
be subdivided amongst family members. This is 
the case in the densely populated areas of Kenya 
(Central Province), Tanzania (northern areas) 
and Malawi (south), where the area of agricul
tural land per capita is small and declining and 
is inadequate for the production of arable and 
cash crops as well as forage for grazing. Thus, 
despite being labour-intensive, stall-feeding, 
particularly of dairy animals, has evolved in 
these areas as a response to the lack of grazing 
land and the need to continue keeping livestock. 
As fee~t became more available through 
development of high-yielding fodder varieties, 
farmers were encouraged to adopt intensive 
feeding practices. Establishment of artificial 
insemination services meant that the presence 
of a bull was no longer a prerequisite to dairying. 
Improvements in the supply of foundation stock, 
veterinary services and marketing opportunities 
ensured sustainable growth of the enterprise. 
Later the introduction and development of 
feeding packages based on on-farm resources 
helped popularise stall-feeding. 

Feed resources for intensive 
feeding 

Efficient utilisation of forages requires knowl
edge of the composition and value of specific 
feeds as sources ofprotein, energy and minerals. 
Thereafter, the problem remains to decide which 
feed supplements to use to optimise the intake of 
baiic components at minimal cost. 

Napier or elephant grass (Pennisetum 
purpureum)isthemostimportantfoddercropin 
the thre,. reference countries, followed by 
Guatemala grass (Tripsacumfasciculatum)and 
Rhodes grass. Others are Kikuyu grass (Penni
setum clandestinum), Star grass (Cynodon spp) 
and Setaria.Results from research stations show 
that Napier grass can produce up to 35 t DM/ha 
per year (Ogwang and Mugerwa, 1976). 

Table 2 shows the chemical compositions of 
Napier grass, Kikuyu grass, Rhodes grass, Star 
grass, Nandi setaria and sweet potato vines. 
These data should be viewed with caution as the 
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Table 1. Annual dry-mattur production ofsome fodders,crop residues and agro-industrial by-products 
used in intensive feeding systems in eastern andsouthern Africa. 

Feed 
Fodder (tha per year) 
Napier grass 
Green maize 
Casava tops 
Sweet potato vines 

Total crop reuldues (t/year) 
Maize stover 
Sorghum/millet stover 
Wheat straw 
Rice 

Kenyal Ta'izanla2 Malawl3 

0.5-27.4 - 21.9 
20-26 - -
10-30 31.7 -

14-6 - -

7, 500, 000 3,509,500 2, 710,400 
676, 000 3,227,000 65,400 
187, 000 573,000 787 

39,000 604,000 34,265 

Total agro-Industrial by-products (t/year) 
Cottonseed cake 5,384 110,000 9,209 
Sunflowerseed cake • 8,062 3,700 -
Cop;a meal 5,128 3,900 -
Coffee pulp 33,000 11,300 -
Sisal pulp 41,000 300,000 -
Molasses 46,600 -

1. Said et al (1982); Wouters (1985); Abate (1988); Potter (1987); Abate eta (1987) Animal Production 
Division (1988). 

2. 	 Mngulwi (1983); Lwoga and Urio (1987). 
3. Munthali and Dzowela (1987). 
*Under farmers' rndnagement. 
(-) Not available. 

forages were harvested at a stage ofg.'owth when 
their nutritional content was at its optimum. 
Abate and Abate (1991) reported that protein-
rich Kikuyu grass is a useful addition to rations. 
However, in practice, it is prabably cheaper to 
improve and maintain the productivity of grass 
plots through the incorporation of legumes. 

Experiments with grass/legume mixtures 
have demonstrated that legumes fix atmospheric 
nitrogen in the soil and thereafter the released 
nitrogen is utilised by the accompanying grass. 
However, smallholder dairy farmers have not 
been able to adopt the technology for a number 
of reasons, in particular because of the 
difficulties associated with establishing and 
managing such stands, especially when legumes 
are planted with vigorous grasses such as Napier 
and Guatemala. Mixing the grasses with 
legumes results in higher intakes of energy, 
protein and weight gains. Milk production levels 
are also recorded to be in excess ofyields from 
feeding grass alone. In systems where fertilisers 
are not used, legumes have the potential to 
enhance s1;l fertility. A number of legumes have 
now been identified as suitable crops for 
increasing the quantity and qt'ality of farage 
produced in smallholder farming systems. These 
include species ofDesmodium, Macrotyloma and 
Trifolium. They are, however, not widey 
cultivated because of scarcity of land and 

competition from food crops, lack of seed and 
shortage of labour. 
Fodder crops and browaeltree legumes 

When deciding on the most suitable fodd r or 
browse/tree legume to grow, a number of 
agronomic factori; need to be considered in 
addition to nutritive value. These include: 

• 	 adaptation o local climatic and soil 
conditions 

• 	 ease of establishment and future propagation 
* 	 ease of harvesting and conservation and 
* 	 persistence and palatability. 

In parts of eastern and central Africa, Napier 
grass is the }dsis ofthe diet ir stall-feedingunits, 
its high yield being the main reason for its 
popularity. Average yields in Kenya vary from 
about 8.5 to 27.4 t/ha per year under farmersmanagement (Table 1). The variation in yield is 
moinly a result of differences in climate, soil 
noisture and fertility and management. Given 
similar growth conditions, Napier grass is more 
productive than other common pasture species 
such as Rhodes grass and it is comparable to 
other fodders such as green maize (see Abate et 
al, 1987). The crude-protein (CP) content under 
farmers' conditions is rather low at an average of 
about 7.4% (Wouters, 1985) but some reports 
show that Napier can contain as much as 16% 
crude protein in the DM when harvested at an 
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Table 2. Nutritional characteristics of common grasses and fodders fed in intensive feeding systems in 
Kenya. I 

Regrowth 

Forage 
stage

(weeks) 

Kiluyu grass 8 
Rhodes grass 6 
Star grass 10 
Nandi setaria 4 
Napier grass 5 
Sweet potato vines -
Silverleaf desmodium -

1. Modified from Said (1976). 
2. Calculated by authors. 
(-) Not determined. 

early stage of growth (Ogwang and Mugerwa, 
1976; Mureithi, personal communication). There 
are varietal differences in DM production of 
Napier grass which should be exploited by 
researchers for extension to farmers, 

Table 3 gives information on the nutritional 
composition and degradability ofcommon fodder 
crops offered to animals under intensive feeding 
in Kenya. They are variable in composition but, 
as already reported (Abate and Abate, 1991), 
feeding a combination of fodders has a balancing 
effect on the intake of critical nutrients such as 
protein and minerals. Apart from banana leaves, 
the fodders have moderate to high DM 
degradability. Kamande(1988)has reported that 
the major differences in DM disappearance of 
fodders are established significantly (P<0.05) 
during the first 36 hours of incubation. 

The otetialforuseof egums i 

their ability to produce reasonable amounts of 
forage with high levels of CP. However, 
legurmminuas browse trees tend to have high levels 

of tannin and secondary metabolites that 
render nitrogen unfermentable in the rumen. 

for of tree legumesThe potential use tee is inin 

rene nand Shayo (1990) have reported that
browse plants are capable of producing up to 20 
boe paConseuentsare c y, able ofproducing
t DM/ha. Consequently, as a means of increasing 

the yields ofDM and CP in smallholdings, efforts 
have been directed to introducing multipurpose 
trees such as Leucaena spp, Gliricidiaspp and 

Calliandra spp in alley cropping systems and 
around homesteads in some parts of East and 
southern Africa. Onim et al (1991) have found 
Leucaena leiwocephala the most compatible 
alley species to the Maseno 'double-cobber' 
varicty ofmaize. Fodder trees and browse plants 
contain an average of about 26.0% CP and have 
digestibility values that are moderate to high. 
Their nutritive value may, however, be 
compromised by a deficiency ofminerals and the 
presence oftoxic and antinutritional substances. 
Fodder trees can persist perennially and are a 

Organic 
Crude 
protein 

matter 
dlgest,Ilty 

Metabolisable 
energy 2 

(g/kg DM) (%) (MJ/kg DM) 
191.0 67.0 9.4 

77.0 60.1 8.2 
102.0 58.2 8.2 
122.0 62.4 8.6 
101.0 77.1 9.9 
146.0 65.5 8.0 
168.0 68.8 -

valuable feed source, providing leaves, flowers 
and fruit particularly during the dry season. 
Forage trees such as L. leucocephala, Gliricidia 
sepium and to some extentSesbaniasesban have 
proved successful species for dairy and small
stock feeding systems. Leaves, fruits and pods of 
Acacia spp have also served as useful feed 
supplements. 

Food-crop residues 

In Kenya, Tanzania and Malawi maize stover is 
the most abundant crop residue. Small-scale 
farmers usually feed it to their animals un
treated. Depending on location, wheat, rice, 
barley and oat straws are also fed as the basal 
diet at zero-grazing units in Kenya (Said et al, 
1982). As shown in Tables 4 and 5, variations in 
nutritive value exist within and between crop 

residues. consist of lignified structural carboessentially Coffee pulp apart, the residues 
es ta tar linie ral a are 

hydrates that are low in minerals and are 
degraded slowly in the rumen. Such highly 
fibrous material results in higher proportions of 
carbohydrates escaping fermentation. Wheat 
straw is the least digestible at about 39% in vitro
(Table 5) while some varieties ofmaize stover are 
about 56% digestible in vivo (Table 4). Except for
banana leaves and coffee pulp, the residues 

contain less than 7% nitrogen. As a result, 
voluntary DM intake remains por. 

Tubei (1981) fed sheep concentrate 
supplements to basal diets of crop residues and 
recorded intake and average daily gains 
respectively of359 g and 79 g for maize cobs and 
338 g and 62 g for maize stover. Urea treatment 
increased digestibility, intake and performance 
of ruminant animals fed crop residues under 
Kenyan conditions (Said, 1981) but the 
availability and cost of chemicals make 
treatment impractical for zero-grazing farmers. 
Supplementing with fermentable energy and 
nitrogen is instead a more attractive option. 
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Table 3. Nutritional composition and degradability of fodder fed in intensive feeding systems in1,2 
Kenya. 

Fodder 

Guatemala grass 
Pakistani hybrid 
Bana grass (Pennisetum) 
Green maize chop 
Fodder sorghum 
Banana leaves 
Sweet potato vines 
Maize fodder* 
Oat fodder 
Cabbage* 
Napier grass 
Potatoes* 
Banana stems 
Kale 

1. Modified from Kamande (1988). 
2. Abate and Abate (1991). 
(-) Not determined. 
* Mean of two values. 

Total DM intake, digestibility and 

CP 

121.0 
94.5 
91.8 

141.6 
173.4 

54.2 
205.3 

78.3 
87.7 

154.4 
89.5 

115.0 
21.0 
35.8 

nitrogen 
retention were increased when lambs fed on 
maize stover were supplemented with legumes 
(Smith et al, 1990). 

Monetary value ofherbaceous feeds 

In the majority of the pastoral and agro-patoral 
systems in sub-Saharan Africa, herbage is 
regarded as free and without individual owner-
ship. However, in areas of land shortage, scarcity 
of feed on-farm creates a demand and market 
value for this feed. The premium added therefore 
makes farmers more rational in its use. Issues 

NDF 
g/kg D 

743.7 
714.3 
680.5 
693.1 
653.5 
757.4 
426.3 
587.1 
680.1 
258.1 
705.9 

-
713.6 
245.1 

Ash 

139.8 
229.4 
205.7 
125.4 
132.4 
131.7 
179.3 

-
102.6 

98.4 
132.7 

72.6 
110.0 
137.0 

DM 
degradaillity

(%) 

67.8 
62.2 
67.8 
81.1 
78.9 
50.0 
77.8 
70.5 
66.0 
97.1 
62.9 
97.8 
-

97.5 

such as economic returns and preferential 
feeding practices then become important: for 
example, milking cows and replacement heifers 
are preferred to bull cwlves for hand feeding. 

There are many examples ofherbaceous feeds 
that have gained commercial value in the 

densely populated areas of eastern and southern 
Africa. The feed groups include standing hay, 
crop residues and agro-industrial by-products. 
The introduction of dairy cattle in these areas 
has increased the commercial values of 
materials, with the trend likely to remain. In a 
number of cases in Kenya and Tanzania job 

Table 4. Nutritive value of maize crop residues fed in intensive feeding systems in eastern Africa. 

Maize 
msiue 

Stover 
Stover 
Stover 
Stover 
Stover 
Cobs 
Cobs 
Cobs 

1. In vitro. 
2. In vivo. 
3. In sacco. 
(-) Not determined. 

CP NOF Ash DM 
g/kg DM dgrdabllty 

- t 

23.1 741.0 121.0 50.3 
62.9 - 63.8 56.12 
35.0 807.0 80.5 44.3t 
53.9 815.0 82.7 60.0 
40.0 792.0 78.2 42.33 
24.0 - 60.0 -
22.0 - 33.6 55.02 
172 705.5 13.3 44.72 

Source 

Musimba (1981) 
Tubel (1981) 
Biwi (1986) 
Kamande (1988) 
Kilongozi (1991) 
Uro (1981) 
Tubel (1981) 
Nangole (1982) 
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Table 5. Nutrtidve value ofcerealcrop residues and othorby-products usedin intensivefeeding systems 
In Kenya. 

CP NDF 
g kg DM 

Wheat straw 40.2 662.4 
Wheat straw 57.2 732.2 
Rice 3traw 37.9 589.4 
Oat straw 33.0 -
Banana straw 154.0 757.4 
Pineapple waste 66.0 648.0 

Coffe pulp 136.0 515.0 

1. In vitro. 
2. In vivo. 
3. In sacce. 

opportunities have been created for non-
livestock keepers, who collect and bundle the 
herbaceous materials for sale to livestock 
owners. There are also locations in Malawi and 
Tanzania where arable farmers are growing 
Leucaena leucocephala as a cash crop. The 
farmers harvest the leaves, sun-dry them and 
sell them to smallholder dairy farmers in both 
rural and peri-urban areas. Such entrepre-
neurial activities benefit both arable and 
livestock farmers, 

Agro-industrial by-products 

Feed sources originating from agro-industries 
include those providing easily fermentable 
energy, protein supplements and by-products of 
cereal milling, which are sources of both energy 
and protein. High-moisture products such as 
brewers'waste are bulky and require transport 
for effective use. Their use is consequently 
limited to smallholders farming around urban 
centres, where most agro-industries are located, 
Table 6 shows the nutritional composition and 
degradability of agro-industrial by-products and 
commercial and home-made compounded con
centrates given to animals in intensive feeding 
systems. 

Molasses is rapidly and entirely fermented in 
the rumcn. It is usually fed in a liquid form mixed 
with fresh or dry forage. At other times it is used 
as a carrier for urea in molasses/urea blocks, 
Pineapple waste is equally rich in highly 
fermentable sugars. However, DM intake of 
fresh pineapple waste is usually low, with 
resultant low animal productivity (J.N. Methu, 
personal communication). It would appear that 
it is advisable to dry the material before feeding. 
Similarly, drying is essential for higher DM 
intakes of brewers'waste and coffee pulp. 

Of the oilseed proteins, cottonseed and 
sunflowerseed cakes are the most commonly 
used supplements. High fibre levels are frequent 

Ash 
_ 

103.7 
109.9 
239.9 

78.0 
131.7 
42.7 

107.0 

DM 
degradablilty 

(%) 
39.41 
57.82 
50.2' 
51.1 3 

57.82 
67.03 

85.12 

Source 
Musimba (1981) 
Kamande (1988) 
Musimba (1981) 
Muslmba (1981) 
Kamande (1988) 
Methu, (unpublished 
data) 
Abate and Kiflowahid 
(1991) 

in undecorticated forms of these cakes, which 
consequently have lower digestibility. 
Decorticated cottonseed cake is of good quality 
but has the disadvantage oflow calcium content, 
which may lead to deficiency of calcium 
particularly in lactating cows. Wheat and maize 
brans are used widely as the energy portion of 
the ration. Their nutritive value varies with 
source but they are generally characterised by 
high levels of degradable energy. Brans are 
frequently fed singly but may also be combined 

with each other or with a commercially 
compounded feed such as dairy meal. The 
effectiveness of concentrates in promoting 
animal production under intensive feeding is 
doubtful because of the small quantities fed. In 
semi-zero-grazing and zero-grazing system' in 
Kenya, an average of about 0.8 kg DM of 
concentrate is fed a day to lactating cows (Abate 
and Abate, 1991). Apart from cost being 
sometimes prohibitive, the feeding of 
concentrates to dairy cows is inversely related to 
the distance from the supply centre (Stotz, 1979). 

Non-protein nitrogen 
The most widely used source of non-protein 
nitrogen (NPN) in ruminant rations is urea. 
Efficient utilisation ofNPN requires matching of 
the rate of carbohydrate fermentation with the 
rate of ammonia release. Feeds containing 
sugars, such as molasses or starch, are used as 
carriers. It is similarly import ant to supplement 
diets containing NPN with minerals, especially 
sulphur. Feed-grade urea is available in the 
region relatively inexpensively but is not often 
used directly. Instead it is generally mixed with 
molasses, but farmers are not encouraged to use 
it with other ingredients on-farm due to the 

dangers of poisoning. As an alternative, ready
prepared molasses/urea mixture (MUM) is 
available in some parts of Kenya and Tanzania. 
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Table 6. Nutritional composition and degradability ol concentrates fed in intensive feeding systems In 

Kenya. 1,2 

CP IDF Ash DM 
Concentrate g/kg DI ---- degradabillty

(%) 
Cottonseed cake 311.0 207.0 59.0 67.4 
Sunfiowerssed cake 336.0 288.0 57.0 63.9 
Wheat bran 172.0 134.0 79.0 69.6 
Dairy meal 165.0 114.0 59.5 83.2 
Crushed maize + dalry 164.3 152.2 61.3 77.7 
meal +wheat bran 

1. Abate and Kifewahid (1991). 
2. Abate and Abate (1991). 

Animal responses to intensive 	 produces a growth reoponse of about 0.5 kg/day. 
feeding 	 Mature Napier grass containing 4% CP can meet 

only the maintenance requirer.ents of crossbred
Quantitative data on the effects of intensive heifers (KARI, 1985) (Table 7). 'b achieve weight
feeding on animal performance are scanty, par- gains of about 0.5 kg a day would require
ticularly with respect to dairy cattle. However, supplementation with about 3 kg of concentrate 
the few experiments documented shcw that the per animal a day (Table 7).
potential exists for combining various feed With lactating cows, DM intake of fresh 
resources to increase growth and milk pro- Nith mina is reh 
duction. ndeed, Abate and Kiflewahid (1992) Napier grass mixed with minerals is quite high,
have, on the basis ofdegradation characteristics, implying that the forage is acceptable to cattle. 
identified possible combinations of feeds for use Ware-Austin (1963) noted that Napier grass is 
in dairy rations, persistent, productive and capable of supporting 

Data presented in Table 7show that the effect milk production in Ayrshire and Jersey animals 
of Napier grass on the growth of purebred and at a level higher than could be obtained from 
crossbred heifers is variable. When the quality sown pastures. 
of the Napier grass is medium to high (CP levels In trials in Kenya, intake and milk production
of about 12%) crossbred heifers initially levels were comparable to those from green
weighing about 170 kg can grow at 400 g/day on maize when Napier grass was supplemented
fresh Napier grass fed ad libitum. Supplement- with 2.0 kg of concentrate (Table 8). Friesian 
ing with about 1 kg of a maize grain concentrate cows seemed to respond better to Napier grass 

Table 7. 	 Dry-matterIntake and performance of dairy animals fed Napier-grass-based diets in intensive 
feeding systems in Kenya 

Total 
DM Growth 

Intake rate
Basal diet Supplement (kg/day) Animals g/day Source 
Napier grass - 8 wk None 3.0 Jersey heifers 361 Odhlambo (1974) 
Napiergrass- 10wk None 3.4 Jersey heifers 409 Odhiambo (1974) 
Napiergrass- 12 wk None 3.2 Jersey heifers 348 Odhiambo (1974) 
Napier grass Pineapple waste 4.5 Ayrshire/Friesian 667 KARl (1990) 

steers
 
Napier grass None 8.3* Crossbred heifers 400 KARl (1983)


° Napier grass 0.5% BW 8.5 Crossbred heifers 511 KARl (1983)
 
Napier grass maize grain
 
Napier grass None 5.0" Crossbred heifers 10 KARl (1985)
 
Napier grass 1.3 kg maize flour 5.7* Crossbred heifers 210 KARl (1985)
 
Napier grass 2.6 kg maize flour 6.5* Crossbred heifers 480 KARl (1985)
 

* Calculated by authors.
 
BW =Brewers waste.
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Table 1. 	 Dry matter intake and milk production by grade cows fed fodder-based diets in intensive feeding 
systems in Kenya. 

Total 
DM Milk 

Intake productlon 
Basal diet Supplement kq/day Animals (kg/day) Source 
Napier grass None 13.9 Friesian 10.5 KARl (1984) 

8.0 kg concentrate 18.2 Friesian 15.0 
° Napier grass 2.0 kg concentrate 11.6 Crossbreds 7.1 KARl (1985)
 

Green maize 2.0 kg concentrate 12.0* Crossbreds 8.1
 
Napier grass 0 kg Leucaena 7.8 Crossbrods 7.2 KARl (1990)
 

4.0 kg Leucaena 9.3 	 7.6 
8.0 kg Leucaena 10.4 8.3 

Early cut silage 2.0 kg concentrate 8.9 Crossbreds 11.7 Abate (1990) 
4.0 kg concentrate 8.7 " 12.3
 

Calculated by authors with DM of concentrate assumed to be 90%.
 

feeding than did crossbreds. Though sup- amount of cereal bran. The possibility of 
plementing with 8.0 kg of concentrate increased attaining high weight gains from complete diets 
milk production the practice would not be within based on maize cobs is also shown (Table 10). 
the purchasing ability of the small-scale farmer. 
At any rate, supplementation should be carefully Constraints to intensive feeding 
conducted to avoid replacing forage with practices 
concentrate. 

fed to lactating There are practical problems associated with theAnother feed that has been 
concows under intensive conditions is ensiled maize feeding of forage in intensive production 

(Abate, 	 1990). For small-scale farmers forag3 ditions. Shortage of forage is probably the first
(Absevat n h elimiting factor. Decreasing quality, particularly 
conservation through ensiling may be hampered towards the end of the growing season, imposes 
by the difficulties associated with making a limitation for high-yielding animals. Lack of 
good-quality silage. The answer may lie in information on suitable forage types and strains 
intensifying feed production based on Napier for given locations has contributed to the use of 
grass. Examples of such intensification exist in inappropriate strains and subsequently low 
the subhumid Kenyan and Tanzania coastal forage yields. 
region. Here, copra cake and Leucaena leaf meal It should be recognised that the growing of 
are used to supplement diets based on Napier pure fodder crops is likely to receive less 
grass (Table 9). attention since the wishes of the farmers to meet 

The performance of animals fed diets based their own immediate demand for food will far 
or crop residues is shown in Table 10. It is outweigh the need to address the feed 
apparent that, without supplementation, zebu requirements of their stock, particularly as land 
bulls stall-fed maize stover can only maintain is further subdivided into smaller plots. In 
their weight. Gains are, however, possible when addition, competition from cash crops will 
supplements are also fed and results seem better preclude the diversion of land and labour to 
with forage legumes than with about the same forage production. 

Table 9. 	 Effect of Napier fodder supplementation i on DM intake, liveweight change and milk yield of 
lactating cows. 

Intake per Body 
Napier 100 kg weight 
Intake Total Intake metabolic wt Milk yield change 

Treatments (kgVday) (kglday) (kg) (kg) (kg) 

Napier fodder only 5.5 5.5 3.4 4.2 7.1 
Napier+ copra cake 5.6 6.8 2.9 5.2 6.1 
Napier+ Leucaena 5.8 7.0 3.4 5.2 7.6 
1. Supplementation at the rate of 300 g/day for 56 days. 

Source: Adapted from Mulnga R W, Thorpe Wand Toppa J H. 1991. The lactatlonal performance of Jerse cows given
Napior-fodder with and without protein concentrates in the semi-humid tropics. KARIALCA, P.O.Box 80147, 
Mombasa, Kenya. 
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Table 10. Dry matter Intake and porformance of animals fed diets based on crop residues in intensive 
feeding systems In Afrcr. 

Total 
DM 

Intake 
Basal diet Supplement (kg/day) 
Maize stover None 4.2 

Maize stover 1 kg Leucaena hay 4.14 
Maize stover 4 kg maize bran 8.3 
Maize stovsr 0.8 kg concentrate' 2.9 
Maize cobs2 None 5.1 
1. DM of concentrate assumed to be 90%. 
2. Complete diet. 

There are insufficient supplies of leguminous 
material for supplementing diets, and the levels 
at which legumes should be fed have not been 
established for different species. This is a 
particular problem with crop residues, which are 
usually deficient in at least one nutrient and 
cannot support animal production without 
adequate supplementation. Owing to their bulky 
nature, the majority of crop residues must be 
used at or close to where they are produced to 
reduce transport cost. 

Supplementation with adequate amounts of 
concentrates is far from widespread. Some 
concentrates are purchased from dist.nt places 
and this is a hindrance to their frequent use. It 
may also be necessary to limit export of such 
concentrates as molasses and protein cakes so as 
to make them more available to small-scale 
farmers. Shortage and high cost of labour for 
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did not get enough to eat and food emergencies 
Summary remain an all-too-frequent reminder of poverty. 

To fight hunger, African countries need economic 
The hypothesis In !his paper is that the flow of growth and food security, which implies food 
information from agricultural research to availability and access or capacity to purchase
farmingcommunities and vice versa requires that food. If the human popuiation continues to grow
continous contact be maintained by individuals at about 2% a year, food production should grow
able to make information comprehensible to by at least 4% per year if the region is to meet 
farmers.These individuals are extension workers 
and are at the centre of information flow. They the demand for food. 
remain the link between research workers and Agricuitural research and extension 
the farmers. U the link is weak then agricultural institutions can help bring about this increabed 
productivity will not increase. The link can be production. However, these institutions cannot 
strengthened in sevral ways including operate in a vacuum, irrespective of how good
Improved collaboration between research and they maybe. There are a numberofprerequisites
extension. Both groups must ]cam to package for research and extension to operate
information so that It may be readily understood successfully. Firstly, there must be government
by the farmers they are expected to serve. 
Extension should not be the perogative of publtc commitment to agriculture and agricultural 
Institutions. Private and non-governmental research and extension. This presupposes that 
organisations can also play an important role in economic policies must be supportive of 
the transfer of technology to farmers. Therefore agriculture and the institutional environment 
these organisations need to be fed with must be supportive of research and extension. 
information from research. Second, public research and extension should not 

work in isolation (Figures 1 and 2). Closer 
working relations between research and 

Introduction extension organisations must be encouraged. 
Research and extension are long-term 

World Bank reports of 1988-90 observed that processes and returns on investment may take 
about one in four people in sub-Sahuran Africa at least 10 to 15 years to realise. Public-sector 

Figure 1. Research and technology traosforlinks arnong pnvate and public institutions. 

Public Private 

Research and development Government Institutions Agribusiness companies 
and universities cooperativesF uroundationa 

Input production Government Input-supplycorporatiort firms and €ooperaltives 

Goverment extmnsion Distributors 
Dealers 

FARMERS 
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Figure 2. The analyical framework. 
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Economic, political, social, environmental end administrative resources 

ROLE 
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PRIVATE SECTOR 


research and extension 
investment ofcapital and operational budgets to 
be effective. Agriculture is a strategic sector in 
the economies of sub-Sahar an Africa, e.g. about 
80% of the total labour force is engaged in 
agriculture and agriculture accounts for between 
35 and 60% of foreign exchange earnings. 
Agriculture contributes about 35 to 50% of the 
gross domestic product of the countries under 
consideration. 

The topic under discussion is research-
extension linkages in relation to efforts to 
increase livestock production. Research in this 
context can be defined as the development of 
better crop or livestock germplasm to suit a 
particular demand or the generation of new 
technology to solve a particular constraint, 
Extension can be defined as the furthering and 
popularisation of knowledge. It signifies the 
stimulation of desirable agricultural illumi-
nation. It can also mean information flow into 
farming communities and flow of information 
from farmers to researchrs,, input and services 
suppliers and policy makers. Extension plays an 
important role in the formulation of policy for 
agricultural development and sits at the centre 
of the agricultural information network. It is not 
a passive conduit but an active system that can 
be directed, it seeks out and organises 
information and then channels it to and, equally 
important, from farmers. This paper argues that 
research-extension linkages are very important 
i. transferring developed technologies from 
those who generate them to the users. To 
communicate effectively, reseamch must be as 
strong and efficient as extension. Both must 

ROLE OF THE STATE 
Policy objectives 
Policy formulation and Implementation 

ORGANISATIONAL STRUCTURE OF RESEARCH 
AND EXTENSION 

Factors affecting the 
organlsatlonal structure 

Complexity 
Functional specialisation 
Interdependonce 

FARMERS 

require considerable 

OrgansationlI 
adjustment mechanisms 

integration mechanisms 
Buffer mechanisms 
Decentralisation 

have well-qualified and motivated staffwho have 
an adequate resource base to work from. 

Information flow between 
research and extension 

It has been stated that agricultural development 
begins with increajed control over the environ
ment and increased output of desirable plants 
and animals. This development must be a 
sustainable one, which is explicit to the pro
motion of agricultural technologies that are 
ecologically sound, economically viable, socially 
just and meet with the needs of the present 
population without compromising the ability of 
future generations to batisfy their own needs. 
Hence, for both research and extension sustain
able agriculture must be the key strategy. An 
agricultural system performs well if the devel
oped or generated technology is comprehensively 
transferred to the users. 

Roling (1990) argues that scientists involved 
!n basic, strategic, applied and ad otive 
research, together with subject-mtter 
specialists, village-level extension workers and 
farmers, should be seen as participants in a 
single agricultural knowledge and information 
system. The interface between research and 
technology transfer is an important one in 
determining the performance of the whole 
system. Roling (1990) argues that, historically, 
research has stopped too early in what should be 
a continuous and dynamic process of developing 
and diffusing new technology. Researchers have 
been physically and mentally isolated from 
farmers, with the tendency to hand down an 
unfinished, untested product to extension staff. 
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Roling (1990) further states that "Fxtension 
contact staff - squeezed between t.- farmers 
they live among, who often ridicule the 
technologies they bring, and their superiors, who 
demand results in line with policy directives -
Lave been caught in a crisis of morale." 

Bridging the gap 
One of the known ways of bridging the gap 
between research and extension is the method 
adopted by medium-sized and small businesses 
(Roling, 1999). Such businesses become more 
innovative by enhancing their capacity to utilise 
external information. The 'process consultation' 
which involves introducing a step-by-step model 
of the innovation process thus stimulating the 
creativity of company staff members and 
encouraging the use of external information, is 
recommended (Roling, 1990). In agriculture, 
process consultation is a useful concept as it 
complements the role played by expert 
consultation by providing an external input of 
information or technology. Process consultation 
is a means of mobilising people, educating them 
and organising them to become effective 
participants in th( agricultural knowledge and 
information system. Information from external 
sources is crucial to the effective functioning of 
any information system, but if the system does 
not have the capacity to generate and enhance 
appropriate roli '" -t _.nstituent parts, it will 
not be in a position to absorb such information. 

In an attempt to improve the linkage 
mechanism, countries must apply a number of 
approaches (Holing, 1990). The annual report of 
a research institute is one way of linking 
research with extension. Other methods include 
surveys of farmers' problems conducted jointly 
by research and extension and quarterly 
meetings between research and extencion 
programmes to discuss current and future 
activities. Regularly published annual reports 
are useful for scientific staff and some farmers. 
Annual workshops where research and 
extension activities are presented to a large 
audience is another useful mechanism. A 
pra-workshop meeting at which senior project 
officers meet to transform research findings into 
recommendations is also helpful. Training 
programmes where research officers explain 
details of latest recommendations to field agents 
(extension staff organised in groups according to 
agro-climatic zones) and at which extension 
workers can raise issues encountered in the field 
would also be useful. Field days organised about 
three times during the planting season involving 
researchers, extension workers and farmers are 
another approach. 

Many companies practise 'body swapping, a 
system w ne a researcher in basic research can 
be posted to the research and development 
(R&D) department of the company. This can be 
applied to agriculture where a similar exchange 
of staff takes place in the research-e:tension 

liaison officer model. These officers can be 
recruited from the extension system to work in 
on-farm adaptive research teams, where they 
play an especially important role in enlisting the 
support of extension services once technology is 
ready for more widespread testing and 
dissemination (Figure 3). 

It is also argued (Roling, 1990) that although 
linkage mechanisms have become both varied 
and more sophisticated in recent years there 
exists some interface that no linkage method can 
bridge. For example, the status or functional 
differences between two institutions (research 
and extension departments) may be too great, 
their goals too divergent, their competition for 
the same resources too keen, or the span in the 
calibration of the research-practice continuum 
may be too long. Therefore these problems 
should be examined and ways found to improve 
linkage. One such way is to use subject-matter 
specialists and technical liaison officers to: 
* 	 maintain liaison with research in order to 

keep abreast of new technical developments 
and help translate field problems into 
researchable questions 

* 	 establish links with input suppliers so as to 
increase the likelihood that necessary inputs 
will be available and 

* 	 provide technical support to field staff and 
pick up field problems from them. 

Important functions of technical liaison are 
adaptive research, training, developing 
reference materials and training aids, trouble 
shooting and responding to extension agents' 
requesks for help. 

The research-extension linkage can operate 
effectively if there is cooperation between 
domains or categories. For example a beef 
producer needs integrated information from the 
beef cattle production branch, the veterinary 
servi,:es branch, the pasture development 
branch and the economic services branch. 
Communiiation across branches is not always 
easy. Oae way of improving coordination has 
been to appoint cross-branch regional extension 
leaders who report directly to the overall 
director. 

Complexity of extension 

Extension involves changing human behaviour 
through.,ommunication. Therefore the umbrella 
mandate of extension is to enhance the capacity 
of farm families to deal with their problems and 
to meet new opportunities. The major task is 
in'ormation transfer. 

To be effective, extension advisory services 
have to provide information ranging from home 
economics to farm financial management. This 
requires competent institutions and mech
anisins for both disseminating and receiving 
information. 
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Figure 3. Group composition and links between subgroups in the two-department single-apex 
management structure. 

AM
 

FI 	 F
 

.RS 

most-Important links 

AM apex management; RM research management; RP research professional; 
RS research support; EM extension management; SMS subject-matter specialist; 
EFW extanslon field worker; RL research liaison; EL extension liaison. 

Strategy to increase smallholder 
agricultural production in SADCC 
In the SADCC (Southern African Development 
Coordination Conference) region four strategic 
elements to increase smallholder agricultural 
production in member states hi ve been 
identified. These are the needs to: 
" 	 strengthen national and regional capacity to 

develop and transfer technology needed to 
assist smallholders

" 	 increase national capacity withir region 
to recruit, train and retain professionals 
toreruit, rsachetenon and r sins 
requh-ed in research, extension and training 

" 	 develop rind strengthen use of a systems 
approach to agricultural research, extension 
and training for programmes that focus on 
smallholder problems and solutions 

" 	 upgrade national capacity to conduct 
agricultural policy research and analysis. 

National linkages between 

research, extension and training 
Few national research, extension and training
institutions in SADCC member states are 

integraLed. The attainment of increased agricul

tural production, a professed objective of all 
countries, will requite the building up of national 
systems encompassing these three functions. 
These systems must lead t an effective 
relationship between the 'developer' of useful 
technology, the 'deliverer' of this technology and 
the 'consumo.r', the farmer/smallholder. At 
present, however, there are still some historical, 
organisational and structural impediments
which, together with the traditional orientation 
of most of the research and extension entities, 
make close linkages very difficult to establish. 
Even if serious attempts are made to create such 
ties, the existing constraints will, no doubt, make 
it difficult for them to be fully effective in the 
short term. Regional programme proposals must 
be designed and focused to help solve these 
problems. 
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Summary 

The gap between preseot and potential 
p;oduction of livestock in Malawi prompted
researchers at the University of Malawi and the 
Ministryof Agriculture to formulate al3eef/Dairy 
Production Systems Research Project. Due to the 
short lifespan of the first project phase, not all 
trials planned were implemented. However, the 
few results obtained have indicated the 
possibility of improving livestock production. 

Introduction 

Malawi is a land-locked country with a total area 
of 11,848,000 ha, of which 9,427,400 ha is land 
and 2,421,000 ha inland water. The country is 
narrow, being about 840 km long from north to 
south and 80-160 km wide. It lies between 9 45' 
and 17 05'south and 30 and 36 ea 3t. It has four 
agro-ecological zones: 

" 	 Lower Shire Valley - about 250 m in 

elevation; rainfall is below 760 mm per 
annum; vegetation cover is savannah with 
scattered thickets 

" 	 Lakeshore and Upper Shire Valley 
elevation is between 300 and 600 m; rainfall 
varies from low to high; vegetation is 
lakeshore savannah and thickets 

" 	 Medium plateau - areas frowi 800 to 1600 m 
altitude, covers 75% of land area east and 
west of the rift valley; predominant 
vegetation is Brachystegia--Juberrardia 
woodlands 

Highland areas .- elevation 1600-3000 m 
and comprises 8% of total land area; rainfall 
exceeds 1000 mm p.a.; vegetation is montanegrasslands and evergreen forests. 

The country has tropical and subtropical 
climates. Rain falls between November and 
April, followed by a long dry season extending 
from May to October. Human population is 
estimated at 8 million, with a growth rate of 3.3% 
per year. 

The livestock industry 
The livestock population is estimated at 0.8 
million cattle, 1.0 million goats, 0.16 million 
bheep, 0.2 million pigs and 14 million poultry 
(Department of National Statistics, 1986). 
Almost 80% of the smallholder farmers own 
livestock, over 90%of which are from indigenous 
breeds. The contribution of livestock to small
holder income is estimated at 36%during the dry 
season and 44% during the wet season. The 
estimated contribution of livestock to the GrossDomestic Product is 7%. 

The present and potential
production of cattle in Malawi 

In the National Research Action Plan, Munthali 
et al (1992) projected data on the present and 
poteptiaI performane of cattle in Malawi 
(Table 1). 

The data show that there is still a gap
between current and potential production. 
Annual per capita consumption of livestock 
products is 10 kg of 'neat and 6 kg of milk (von 
Massow, 1985). Studies have indicated that 
causes of cattle product shortages are: poor 

Table 1. The present and potential production of cattle in Malawi. 

Variable 

Average growth rate (g/day) 

Age at iirst calving (months) 

Calving Interval 


Milk yields (kg/day) 

Pasture production (t/ha) 


Source: Munthall ot at(1992). 

Production 
Breed/Varloty Present Potential 
Malawi Zebu (MZ) 200.0 1300.0 
Malawi Zebu (MZ) 40.0 33.0 
Malawi Zebu (MZ) 14.0 12.0 
/ Friesian x 1, MZ 5.8 6.0 
Rhodes grass 2.0 5.0 
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nutrition, inadequate disease and parasite 
control, poor management and low genetic 
production potential of indigenous animals, 

The research programme was developed 
within the framework of government policy and 
from the mandate of Bunda College of 
Agriculture. 

The objectives of the research programme 
were: 
, to identify production constraints and 

production potentials in the existing dairy 
and beef systems 

" to develop technological solutions to 
production constraints 

" to test the technclogical packages on small-
holder farms 

" te evaluate adoption of technologies by 

farmers and 
" to train Malawian scientists. 

Development of the research programme 

The Malawi Government's policy regarding 
livectock has three objectives: 
• 	 to meet the demand for animal protein in both 

rural and urban populations 
" to achieve self-sufficiency in meat and dairy 

products and to export any surplus and 
" to provide farm power from work oxen. 

These aspirations have not been fully met. 
Malawi is still not self-sufficient in animal 
protein, particularly in rural areas. Some of the 
blame has been attributed to the greater 
emphasis on the development of crops rather 
than livestock. FAO (1985) data indicate that 
only 9% of the Malawi's foc protein is ofanimal 
origin, compared with averages of 20% for other 
developing countries and 57% for developed 
countries. The problem of ensuring sufficient 
protein in the Malawi diet is made difficult by 
the rapidly increasing human population, which 
is growing at over 3.0% a year. This factor has 
been compounded by the influx of refugees, 
particularly from Mozrmbique. 

Much of the research conducted by the 
Ministry of Agriculture and the University of 
Malawi has been applied research in agriculture, 
The two institutions have undergone extensive 
restructuring to improve the delivery ofservices 
and operational efficiency. In addition, private 
organisations andparastatals, which include the 
Malawi Dairy Indu3tries, Cold Storage Company 
and the Grain and Milling company, have been 
formed to help in the development of the 
livestock sector. 

In 1983, a livestock and meat study was 
commissioned to produce guidelines for future 
development of livestock production. 

Originally, it was planned that the beef/dairy 
project would be conducted in four rep-
resentative agro-ecological zones of the country. 
After consultations with the Ministry of 
Agriculture, it was decided that this project 

should encompass the whole country. It was later 
envisaged that the project would facilitate the 
regional postgraduate MSc course in animal 
science at Bunda College ofAgriculture. 

Evolution/development of the 
research programme 
The Dairy/Beef Production Systems (Malawi) 
Project was formulated in 1986 by a multi
disciplinary research team from the Bunda 
College of Agriculture (University of Malawi) 
and the Chitedze Research Station (Ministry of 
Agriculture). Funding was obtained from the 
International Development Research Centre 
(IDRC), Canada, in January 1987. The approach 
of the research project was on the lines of a 
large-scale farming systems study. 

The research programme was proposed to run 
in two phases: 
•Phase 	1 (1988-90) - Diagnostic/monitoring 

surveys, on-station trials and MSc training in 
Year 1; on-station trials and on-farm trials 
and formulation ofon-firm recommendations 
in years 2 and 3 

• 	 Phase 2 (1991-93) - Continue with trials 
that were not accommodated in Phase 1; 
address problems identified by monitoring 
studies; hold a workshop and develop 
extension recommendations. 

Implementation of the programme 
The focus of activities in Year 1 was on 

identifying constraints and potential production 
opportunities in the existing dairy and beef 
production systems and on training Malawian 
scientists. 

A diagnostic survey was carried out in all the 
eight Agricultural Development Divisions(ADD) 
of the country. In addition, two graduate 
students enrolled at Bunda College of Agri
culture (University of Malawi) to pursue MSc 
courses in animal breeding and agricultural 
economics (livestock). The graduate students' 
research was within the project's framework of 
objectives. 

In the second year, the major focus was on 
developing technological solutions to production 
constraints that had been identified and on 
testing solutions on smallholder farms. In 
addition, monitoring studies were carried out in 
all the target areas to ascertain whether 
production constraints identified by the 
diagnostic survey in the first year presented real 
problems. The other objectives were achieved by 
conducting experiments and trials on-station 
and on-farm. During the year, pasture utilisation 
experiments were also established. 

Achievements and failures 

The programme had some success in meeting its 
objrtives during years 1 and 2. However, not all 
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Table 2. Constraints to beef/dalry production In Malawi (% of respondents). 

Disease/nutritional disorders 
Restricted grazing areas 
No dip tank 
Housing 
Scarcity of feed (concentrates) 
Low prices of produce 
Others 

Beef Dairy 
Veterinary Veterinary 

Farmers assistants Farmers assistants 
41.0 38.4 31.2 47.6 
23.6 26.6 10.9 16.9 
14.7 7.2 2.0 0.4 

4.5 10.3 4.5 14.8 
- - 21.2 3.9 
- 0.1 4.3 -

Source: Beef/Dairy Production System (Malawf) Project (1988). 

the planned studies were completed due to the 
turnover of team members. The objective of 
evaluating adoption of technologies by farmers 
was transferred to phase 2. 

This report emphasises the results ofstudies 
conducted in years 1 and 2. 

Diagnostic survey 

Production constraints and potentials of existing 
dairy/beef production systems are summarised 
in Table 2. Predominant constraints included 
diseases and nutritional disorders, restricted 
grazing areas, poor housing, lack of dip tanks 
and scarcity of feed, such as concentrates. All 
these are endogenous factors since they are 
affected by decisions made by individual 
farmers, 

Constraints in stall-feeding systems were: 

" lack of feed 
" lack of cash to buy feed 
" disease and nutritional disorders and 
" long disposal time after the animals were 

finished and ready for the market, 
The most important diseases, in descending 

order, were: East Coast fever, trypanosomiasis, 
lumpy skin disease, foot-and-mouth disease and 
blackquarter (Zimba, 1990) (Table 3). Disease 
occurrence varied between ADDs. East Cost 
fever was the most persistent and wide-spread 
disease in the central and northern regions while 
trypanosomiasiswasmoreevidentinSalimaand 
Mzuzu. Parasites, e.g. roundworms, ticks and 
liver flukes, seem to be more prevalent in 
Lilongwe and the southern region. 

Animals are commonly vaccinated against 
foot-and-mouth, lumpy skin disease and 
blackquarter. Over 60% of the farmers deworm 
cattle that are sick and over 70% dipped their 
cattle. Dairy cattle do not walk to dip tanks but 
are sprayed on the farms using a hand sprayer. 

Socio-economic constraints on smallholder 
dairy production in the Lilongwe milkshed 
area 
A study was initiated to determine the major 
socio-economic constraints on smallholder dairy 
production in the Lilongwe milkshed area. 

The survey indicated that the major 
constraints on smallholder dairy production in 
the Lilongwe milkshed area included the 
following endogenous factors: inadequate land, 
lack of dairy foundation stock, ignorance and 
poor management (Annual Technical Report, 
Beef/Dairy Project, 1988). Exogenous factors 
observed were caused by marketing problems, 
resulting in sour milk, delayed payments and 
low milk prices. 

From these constraints, a set of measures 
were developed including intensification of alley 
cropping, flexibility on the mandatory 
prerequisite for potential dairy farmers to have 
at least 1.21 ha of pasture, expansion ofbreeding 
programmes, assessment of technical and 
economic feasibility,the promotion ofalternative 
livestock species such as goats and sheep, 
involvement of private breeders in multiplying 
the foundation stock, intensification of dairy 
extension programmes on general management, 

Table 3. Major diseases and parasites as reported by veterinary assistants. 
Disease/parasite % of respondents 
East Coast fever 22.6 
Worms: liver fluke, wiceworms, roundworms 18.6 
Trypanosomiasis 
Lumpy skin disease 
Blackquarter 
Anaplasmosis 
Other* 

14.4 
12.6 
8.2 
8.0 

15.6 
Foot and mouth dsease, tuberculosis, rinderpest etc. 
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establishment of small-scale rural processing Performance of localiy rearedHolsteins on 
plants to minimise souring of milk and annual government farms and smallholdings 
price increases that reflect cost of milk In addition to the Friesians imported from the 
production. Britain, some Holsteins were imported from 

Evaluation Evalatinof the productivity off dairydiry Canada. Their offspring were evaluated on-farmoftheprodctiity and on-station (Table 5).
le c n m

cattle on smallholder and government ocay rea 

farms Locally reared Holstein cows on government 
farms out-yielded those placed on smallholdings

The British Friesian is smaller thani the because the former were better fed and managed 
Canadian Holstein and the former was selected than the latter. The results also indicate that the 
for crossbreeding programmes for smallholder productivity of Canadian Holstein is much 
conditions in Malawi. As a follow up, the higher than that of the British Friesians under 
performance of Malawi Zebu/Friesian crosses similar conditions. 
has been evaluated on research stations and 
on-farm (Table 4). The effect of urea-treated maize stover on 

The Friesian foundation stock was imported the performance of lactating crossbred 
from the Britain. Animal performance on dairy cows 
government and s'allholdur fariix hs.q heen A diei, iw d on uw.a-lhieated maize stover was 
variable (Table 4). The 112 Friesian, 3/4 Friesian, introduced in an attempt to find ways to improve 
7/8 Friesian, High Grade (15/16 and 31/32 on-farm feuling of dairy cows. A total of 12 
Friesian) crosses and pure-bred Fi:esians kept half-bred Sahiwals (Sahiwal x Friesian x Malawi 
on government research farms give higher Zebu) and high-grade Friesian crosses (Friesian 
average daily milk yield than those kept on and Malawi Zebu) were used in the expeiments. 
smallholdings. Agyemang and Nkhonjera (1986) The treatments were as follows: 
and Kasowanjete and Sill (1988) reported that * Maize stover sprayed with water at the rate 
the differences were due to differences in feeding of 1 litre of water to 1 kg ofmaize stover dry 
levels. In 1988, feeding a dairy cow over a matter (DM) (control) 
309-day lactation cost approximately K950 (US$ * Maize stover sprayed with 2% urea solution 
450, as at 1988), a sum unaffordable to many 
Malawi smallhijlder farmers. Extension worke;. (20 gurea in 1litre water) at the rate of 1litre 
should, therefore, advise farmers to keep lower of urea solution to 1 kg of maize stover DM 
grades of crossbreds. • Maize stover sprayed with 4% urea solution 

at the rate of 1 litre of solution to 1 kg ofniaizeThree-quarter Friesians gave higher annual 
milk production and total lactation production stover DM. 
than 12 Friesians (Table 4); differences were The sprayed maize stover was ensiled before 
larger on government farms. The variance in the feeding. Treatment groups ofcows were balanced 
annual yield reflected the dissimilarity in according to breed, initial mean weekly milk 
management in the two production systems. yield, lactation number and days in lactation. 

Table 4. Average milk yieldperformance of British Friesians and crossbreds with Malawi Zebu.
 

Genotype (proportion of Frieslan blood)

1/tF 4F 7bF HGF F 

Smallholder farms 
Number 554 227 20 12 
Calving interval (morths) 16.3 16.1 
Lactation length (days) 368 391 303 304 
Lactation yield (kg) 1953 2424 2060 2489 
Lactation yield/day (kg) 5.3 6.2 6.8 8.2 
Calculated annual production (kg) 1689 2054 

Government farms (research statione) 
Number 52 151 86 220 97 
Calving Interval (months) 13.6 16.1 15.5 14.9 16.6 
Lactation length (days) 307 331 323 302 306 
Lactation yield (kg) 1677 2316 2568 2602 2790 
Lactation yield/day (kg) 5.5 7.4 8.0 8.6 9.1 
Calcuiated annual production (kg) 1480 1726 1988 2096 2017 

Source: KasowanJote and Sill (1988). 
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Table 5. The performance of Holsteins born in Malawi on both government and sma.lholder farms. 

Smallholder 
n Mean 

Calving interval (months) 9 14.3 
Lactation length (days) 11 354 
Lactation milk yield (kg) 11 4203 
Milk yield/day (kg) 11 11.8 
Annual milk yield (kg) 5062 

Ensiledmaizestoverwasfedadlibitum andeach 
cow received 5 kg of maize bran fed in equal 
proportions in the morning and afternoon. 
Dry-matter intake, liveweight change and milk 
yield were recorded for 84 days in mid-lactation. 

Maize stover treated with water alone had a 
pleasant silage-type smell, whereas an ammonia 
smell was evident in the stover treated with urea 
solutions. The crude protein content in all three 
treatments was similar, at an average of about 
10.8%. 

The performance of the cows fed the three 
ensiled maize stovers is given in Table 6. All cows 
were healthy, although they lost an average of 
0.5 kg of body weight daily. Silage intake was 
similar, although cows that received stover 
treated with water alone tended to consume 
more silage than cows fed urea-treated stover. As 
expected, all the maize bran was consumed. Milk 
yields were 6.1, 5.2 and 4.5 kg/cow per day for 
the 0, 2 and 4% urea-treated maize stover, 
respectively. Treating maize stover with urea did 
not show any advantage over treating it with 
water alone in both liveweight changes and milk 
yield. 

Weight loss was attributed to the generally 
low overall feed intake of the test group animals. 
Feed intake was depressed by ammonia. A 
possible solution might, therefore, be to feed the 
urea-treated stover with other feed ingredients 
or to sprinkle the stover with a saline solution, 
In some cases, a combination of urea treatment 
with other processes, such as lacerating or 

Government Signlfic
ad n Mean ad ance
 

2.1 72 11.7 1.3 
30.1 88 309 42.3 

1039.9 88 5284 1070 NS 
2.7 	 88 17.0 2.7
 

5967
 

chopping, might improve penetration of the 
chemicals and water, resulting in improved 
delignification. 

Evaluation of the research programme 
The objective of Malawi's agricultural pro
duction policy remains the attainment of self
sufficiency in production of all food crops and 
livestock. The National Rural Development 
Programme (NRDP) has involved as many 
smallholder farmers as possible, not only to 
increase the supply of food energy and protein 
but also to enhance the earning capacity of the 
rural population by providing an incentive to 
increase production. 

Institutional capabilities 
The Bunda College of Agriculture (University of 
Malawi) and the Department of Agricultural 
Research (Ministry of Agriculture) both have 
long histories of research in animal sciences and 
have highly qualified staff. Staff involved in the 
study covered a range ofdisciplines and included 
one reproductive physiologist (PhD), one animal 
nutritionist (PhD), two animal breeders (PhD 

and MSc), one dairy production/general manage
ment specialist (PhD), two pasture agronomists 
(PhD), one agricultural economist (PhD), one 
field services/disease control specialist (MSc) 
and one farm structure specialist (PhD). During 
the course of the project two MSc students and 
others were trained in statistical analysis and 
accounting. 

Table 6. Performance ofdairy cows fed ensiled maize stover treated with urea solution. 
Maize stover Maize stover Maize stover 

+ + + 
Parameter water 2% urea 4% urea 
Number of animals 4 4 4 
Initial liveweight (kg) 358.0 303.0 378.6 
Final liveweight (kg) 316.0 271.1 346.2 
Livewelght change (kg) -42.0 -39.0 -32.4 
Days on test 84 84 84 
Daily weight change (kg) -0.5 -0.4 -0.4 
Feed intake/cow per day (kg) 7.5 6.8 6.6 
Milk yield/cow per day (kg) 6.1 5.2 4.5 

Source: Beef/Dairy Production System (Malawi) Project (190). 
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Appropriateness of technologies 
Results show that reduction in the availability of 
land, shortage of stock and poor management 
practices are still the major constraints to dairy 
production in Malawi. Thus farmer training 
should focus on improving animal management, 
feed production and feed conservation. 

Although most of the studies on nutrition 
need to be repeated both on-station and on-farm, 
the indication is that milk yields can be increased 
through improved feeding. 

The studies on socio-economic constraints 
indicated that the lack of foundation stock was a 
major limitation to the expansion of dairying. 
The on-farm and on-station studies showed large 

differences in milk yields between breeds and 
animals with different proportions of exotic 
blood. However, performance was strongly 
influenced by management, especially on farms. 

In summary, these results have helped in the 
understanding of how the performance of beef 
and dairy cattle are influenced by various 
factors. 

Future research programmes 

The next phase of the project should emphasise 
on-farm trials on genotypic evaluation of cattle, 
feeding, management, disease control, housing 
and reproduction. Primary objectives should be 
to shorten calving intervals, improve milk 
production and reduce the cost of production. 
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Summary 
Coastal lowland Kenya, in common with many 

similar areas of sub-Saharan Africa, has a large 
milk deficit yet has considerable potential to 
meet the unsatisfied demand through perl-urban 
milk production. In 1988, the Kenya Agricultural 
Research Institute (KARl) and the International 
Livestock Centre for Africa (ILCA) established a 
programme to identify and resolve biological, 
social and economic constraints to the 
development, adoption and productivity of 
sustainable smallholder dairy systems. The 
programme was planned and is carried out 
within a farming systems framework in 
collaboration with other institutions, especially 
the Ministry of Livestock Development's 
Extension service through its National Dairy 
Development Project (NDDP). The integrated 
programme of on-farm and on-station research 
covers farming systems description and 
constraint identification, and technology 
development and testing. Major research areas 
centre on studies of milk consumption and 
marketing, smallholder resource management, 
disease risk to dairy cattle, feeding systems 
development and dairy cattle breeding. 

Results to date have confirmed the large milk 
deficit. East Coast fever has been shown to cause 
major losses in smallholder dairy cattle; however, 
these can be substantially reduced by 
immunisation through infection and treatment. 
The seasonal feed shortages and inadequate 
nutrient concentrations in milk production diets 
are being addressed through integrating crops 
and livestock by Intercropping fodder grasses, 
maize and cassava with shrub and herbaceous 
legumes and the application of cattle manure. 
Rotational crossbreeding has been shown to be 
an efficient breeding system for smallholder 
milk production. While collaboration with the 
NDDP has ensured strong research-extension-
farmer linkages resulting in, for example, 
on-farm forage studies including in 1992 farmer-
managed trials ,vith Leucaena leucocephala and 
Clitoria tematea on some 200 farms, 

Studies of current farming systems and the 
assessment of resource levels Indicate that for the 

majority of households, agricultural change 
will be a sequential intensification throughthe adoption of individual technological 
components rather tnan through the 
adoptionof aamult-componenopackage 
adoption of a multi-component package, 
such as the NDDP's zero-grazing package. 
Future research and extension should 
therefore emphasise scale-neutral 
technologies and principles and aim to 
provide a range of technological options 
adaptable to individual circumstances. 

Introduction 

This paper describes the origins and subsequent 
development of a collaborative programme of 
research on smallholder dairy production bet
ween the Kenya Agricultural Research Institute 
(KARI), the International Livestock Centre for 
Africa (ILCA) and other cooperating institutions. 
The programme conducted research within a 
farming systems framework in per-urban areas 
of coastal lowland Kenya. 

y 

Background country infor-aation 
Statistics for 1987 show that Kenya had an 

stit hua poulat o er 22 m n 
estimated human population of over 22 million. 
Between 1980 and 1987, its annual population 
growth rate was 4.1%, one of the highest growth 
rates in sub-Saharan Africa (ILCA, 1991). For 
the same period, its annual change in gross 
national product (GNP) per capita was - 0.9%. 
GNP for 1987 was US$ 7.3 billion and GNP per 
capita was US$ 330. The latter was about double 
that of Tanzania (US$ 180), but appreciably 
lower than that of Zimbabwe (US$ 580). 

Three-quarters of Kenya's land area is arid, 
about 10% semi-arid and some 14% highland. 
The highland zone is densely populated, 
supporting a large proportion of Kenya's rural 

inhabitants. Kenya's major urban centre, 
Nairobi, is also in the highlands. Currently, 
Kenya's second urban centre, Mombasa, and the 
surrounding coastal area, have a population of 
some 1.5 million people. 
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Kenya is renowned world-wide for its 
agriculture, particularly its coffee, tea and milk 
production, and tourism. Coffee, tea and milk 
production are concentrated in Kenya's 
highlands, while tourism is concentrated at the 
coast and in wildlife game parks. 

Size and distribution of the 
livestock industry 

are a
Livestock, particularly ruminant species, 

major component of Kenya's economy (Table 1). 
In 1987, agriculture contributed some 31% of 
gross domestic product (GDP) and it is estimated 
th,. livestock production represented some 33% 
of agricultural GDP (ILCA, 1991). About 40% of 
the total labour force in the agricultural sector is 
sLid to be employed in livestock production 
(KARI, 1991). It is estimated that some 23% of 
total recorded marketed agricultural production 
is derived from cattle and small ruminants 
(KARI, 1991). 

The ability of ruminant livestock to generate 
income, employment and provide food are 
particularly important to the communities in the 
arid and semi-arid areas (Table 1). In the cropped 
areas, cattle produce milk, meat and hides and 
provide manure and draft power. The important 
contribution of draft and manure to major 
farming systems and their sustainability 
(McIntire et al, 1992), and therefore to the 
agricultural economy, is seldom recognised in 
national statistics. Moreover, a considerable 
proportion of livestock production does not enter 
formal marketing systems. As a result, the 
economic statistics given in the previous 
paragraph considerably underestimate the 
contribution of livestock to Kenya's economy and 
to the welfare of the agricultural community, 

Dairy production in Kenya 
In the Kenyan Government's 1986 paper on 
"Economic management for renewed growth", it 
is stated that milk production takes place on 
almost half of the 5.2 million hectares of land 
devoted to farming. The annual national pro-
duction of milk was estimated to be about 1.6 
billion litres, of which 60% was produced by 

smallholder herds in the high-potential (high
land) areas, 30% came from herds on large-scale 
farms and 10% came from pastoral herds. Of the 
totalmilkproduced, itwasestimatedthatalmost 
40% enterod the formal and informal markets 
and just cver 15%was sold in urban areas. 

It was juggested that if current consumption 
patterns continue total -productionwould have to 
more than double to me t the increased demand
expected by the year 2000. 

The current (July 1992) retail price for 
pasteurised milk is about KSh 15/litre (US$ 
0.33). The current annual production ofsome 1.8 
billion litres is thus worth approximately US$ 
0.6 billion annually. 

Dairy development in the coastal lowlands of 
East and southern Africa has been limited, 
especially in the smallholder sector. This con
trasts with the highlands, where smallholder 
dairy production contributes the majority of 
marketed milk. While areas of the coastal low
lands support subsistence milk production from 
local zebu herds, these herds contribute little 
towards meeting the demand for milk and dairy 
products from rapidly increasing urban popu
lations such as Mombasa and Dar es Salaam. 

In 1990, over 19 of the 20 million litres of 
recorded (regulated) liquid milk sales in Kenya's 
Coast Province were produced outside the 
province (MLD, 1991). The milk was 'imported' 
as powder and butter oil from the highlands, and 
rehydrated in the parastatal Kenya Cooperative 
Creameries (KCC) factory near Mombasa. The 
need for this 'imported' milk reflects the high 
local demand, estimated at 100 million litres 
annually, relative to the current local supply of 
about 33 million litres (MLD, 1991). In the 
absence of organised collection services, the 
large deficit encourages the informal marketing 
of locally produced fresh milk, which fetches a 
significant price premium. Even at current KCC 
prices, the deficit represents a potential milk 
market with a retail value of US$ 20 million. 

In the higher rainfall (800-1300 mm) coastal 
agro-ecological zones, there is -onsiderable 
potential to satisfy this excess demand for milk 
through peri-urban production. Currently there 

Table 1. Approximate national populations of livestock species and their distribution by major 
agro-ecological zones 

Species 
Cattle 

Specialist dairy 
Multipurpose 

Sheep and goals 
Camels 
Pigs 
Poultry 

Population 

2,500,000 
10,000,000 
19,000,000 

900,000 
120,000 

18,000,000 
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are a small number of productive and profitable 
la'ge and medium-scale dairy units, whose size 
and number are expected to rise in response to 
market demand. Smallholdings, which are 
responsible for most of the agricultural 
production in the higher rainfall zones, also have 
good potential for intensive dairy prodixction, as 
demonstrated by the National Dairy Devel-
opment Project (NDDP) (van der Valk, 1988). By 
responding to the demaid for milk through 
integrating dairy production into existing 
smallholder farming systems, incomes can be 
both 	increased and stabilised, employment 
opportunities can be created and household food 
security can be improved (Leegwater et a, 1990; 
Huss-Ashmore and Curry,1992). 

For this process of dairy development to be 
successful, research is required so that technical 
innovations can be tailored to smallholder 
resources and agro-ecological conditions. These 
technical innovations must then be supported by 
the development of matching input services and 
milk marketing infrastructure, all within a 
policy environment conducive to dairy
production. It is only through the interaction of 
these policy and technical actions that dairy 
systems will be ad( pted and sustained by

smallholder produce. It was this need for 
research and its required integration with 
extension and other development efforts which 
led to thI establishment of the KARI/ILCA 
programme. 

Previous research relevant to 
smallholder dairy development 

The programme had available to it the extensive 
literature from the region. Examples of docu-
mented cattle production systems with milk as a 

major product are presented in Table 2. The 
results illustrate the wide range of systems and 
the divergent cow productivities in the coastal 
lowlands. They also confirm the technical 
potential for milk pruduction at various levels of 
intensification. 

Factors likely to affect dairy production in the 
region have been investigated by various 
research groups. For example, publications on 
breed evaluation and production systems include 
those of Mahadevrn and Hutchison (1964), 
Goldson (1973) and Shekimweri (1982). Re
search on major cattle diseases includes publi
cations on trypanosomiasis by Trail et al (1985)
and Paling et al (1987). Publications on tick
borne diseases, particularly East Coast fever, 
were recently reviewed by Norval et al (1992). 
Papers on feed resources range from various 
papers on natural pastures published in the 
1960s and 1970s to recent publications on alley 
farming systems, for example Jama et al (1991). 

The Farm Management Handbook of Kenya 
gives descriptions of farming systems (Jaetzold 
and Schmidt, 1983), while a more detailed study
for the Kilifi area of coastal Kenya has been 
reported by Waaijenberg (1987). Crops receive
 

far more emphasis than livestock in thesesystems reports. 

Objectives of the program Le 
It was against this background ofa large regional 
milk deficit and potential for smallholder dairy 
development that in 1988 an interdisciplinary 
collaborative programme was established be. 
tween KARI's coastal Regional Research 'lentre 
(RRC) and ILCA. The objective of the programme 
was to identify and resolve biological, social and 
economic constrainj to the development, adop-

Table 2. Examples of daiy production systems Incoastal lowland Kenya. 

Feed 	 Cow live wt Annual milk 
Ref 	 Production system supplement Breed ty, (kg) yield (kg)* 
1. 	 Village, extensive No E.A. Zebu 185 150"
 

grazing
 
2. 	 Research station, No Sahlwal (S) 400 1025
 

extensive grazing 1/3 S-2/3 Ayrshire 1385
 
3. 	 Research station, Yes Jersey 330 2095 

extensive grazing 
4. 	 Smallholder, zero Some Various (400) 1825 

grazing 
6:15. 	 Dairy ranch 2/3 S-1/3 Ayrshire 400 2505 

1/3 S-2/3 Ayrshire 430 2615 
(Lactation milk yield x 365ycalving interval 
°"excludes milk consumed by call 
(400) Estimated liveweight 
1.Maloo etal, 1988; 2. Mwandotlo etal, 1990; 3.Njubi etal,1992; 4.van derValk, 1988; 5. Gregory 

and Trail, 1981. 
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tion and productivity of sustainable sniallholder 
dairy systems. 

From an ILCA perspective, the target group 
of the programme's research is peri-urban, 
mixed crop-livestock smallholders in the 
medium rainfall, lowland tropics ofsub-Saharan 
Africa. The target group from KARI's 
perspective, and the test group for ILCA, is 
peri-ur.,an mixed crop,--livestock smallholders in 
coastd lowland Kenya. 

Development of the research 
programme 

Government policies and institutional 
framework 
The Kenyan Government's policy objective is to 
achieve or maintain self-sufficiency in all essen-
tial foods, including milk and dairy products, and 
to generate additional supplies for export. 

Institutions central to achieving this policy 
goal are the Ministries ofLivestock Development 
and Agriculture and KARl. KARI has parastatal 
status within the Ministry of Research, Science 
and Technology and, together with relevant 
university departments, it has the national 
mandate for dairy-related research. ILCA's 
mandate in sub-Saharan Africa is to assist 
national efforts to increase the sustained yield 
and output of livestock products and improve the 
quality of life of the people of the region (ILCA, 
1987). Milk from cattle is a major focus of ILCA's 
research. 

KARI has research centres with national 
mandates, for example the National Veterinary 
Research Centre (NVRC), Muguga, comp-
lemented by a network of regional research 
centres (RRC). Each RRC has responsibility for 
adaptive and applied agricultural research in its 
surrounding area. An example of a RRC is the 
coastal centre at Mtwapa, the base of the 
KARIIILCA programme. 

During 1990, KARI undertook a 
comprehensive review and analysis of the 
research being carried out at all its centres. The 
review set out to identify the priority areas for 
research to support the Government's agri-
cultural development goals and objectives 
(KARI, 1991). From over 50 commodities, the 
review identified milk as the number one 
research priority. Beef and small ruminants 
were ranked second and third and maize fourth. 
The review and priority setting exercise clearly 
demonstrated the prime impoitance of dairying 
to the growth of Kenya's agriculture and its 
economy and as the primary focus for KARI's 
resources. 

Conception of the research programme 
In 1987, KARI approached ILCA for assistance 
in developing a research programme to support 
smallholder dairy production in the coastal zone. 
As noted earlier, the region has a large, 

unsatisfied demand for milk. The proposal fitted 
well with ILCA's institutional strategy and 
operational goals (ILCA, 1987). The Memo
randum of Understanding was signed in May 
1988 and the collaborative programme on dairy 
cattle research became operational in August 
1988whenILCAstaffwereattachedtotheRRC, 
Mtwapa. 

The programme was conceived within a 
farming systems framework, and adopted a 
multidisciplinary approach to the description of 
farming systems and the identification of 
researchable constraints. Following systems 
description and constraint identification, those 
researchable constraints with highest likelihood 
of pay-off were then to be addressed through 
dieciplinary and interdisciplinary experiments
and studies. The research would lead to the 
development and evaluation of technologies and 
of Grganisational modes and research meth
odologies. 

To effectively design and implement these 
programmes, KARI and ILCA consulted closely 
with the Ministry of Livestock Development's 
Livestock Extension service. Since 1981, the 
Livestock Extension service in coastal Kenya has 
concentrated its resources on smallholder dairy 
development through participation in the 
National Dairy Development Project (NDDP). 
The NDDP promotes smallholder dairy devel
opment through the dissemination of a zero
grazing package. 

Planning the research programme 
The planning process began in April 1988, prior 
to the assembling of the research team. The 
areas requiring research were agreed upon in a 
meeting of researchers, extensionists and veter
inarians, who drafted protocols proposing: 

° 	 to estimate the demand for milk and dairy
products 

* 	 to identify technical and policy constraints on 
production in mixed smallholder farming 
systems, especially dairy cattle systems 

• 	 to evaluate dairy cattle breed resources 
° 	 to estimate disease risk to dairy cattle and 

test disease control methods and 

• 	 to develop feeding systems appropriate to 
smallholder dairy production systems. 
The comprehensive scope of the programme 

was based on the experiences of the livestock 
extension staff, particularly those working in the 
NDDP. The needs to estimate demand for milk 
and to describe farming systems, particularly 
dairy subsystems, acknowledged the lack of 
reliable statistics on milk consumptir.w and on 
dairy cattle populations and their performance. 
Quantitative information on the demand for 
milk and the current cattle population wr.s 
essential for deciding the prov: amme's 
orientation. It was also necessa:y for efficient 
allocation of the programme's resources and for 
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establishing a time frame sufficient to ensure 
impact. 

Thc original research areas listed above 
remain the core of the programme. Figure 1 
shows the components to which each cooperating 
institution contributes. 

As well as evaluating technologies and 
assessing policies, it was expected that the 
programme wouldcontribute to the development 
and testing of operational modes and -esearch 
methodologies for dairy and related livestock 
and crop research in mixed smallholder farmingThdcropresercoul hn smallh rbed fa 
systems. These could then be applied at other 
KARI RRCs and in similar programmesthroughout sub-Saharan Africa. Postgraduate

througoft haran o ri. res ersases 
training of KARI and other researchers was 
another important element of the programme, 
aimed at developing sufficient human resources 
to ensure the long-term sustainability of the 
research programme, 

Organisation and participants: the 
research team and on-station 
progr-mme
 

The shared, well-defined goals agreed in 1988 by 
KARI, ILCA and their collaborating institution 
(Figure 1) ensured that in a short time a team 
had ben assembled and a comprehensive pro
gramme of applied and adaptive dairy research 
was being implemented. Forage agronomy and 
anirtial nutrition researchers already based at 
M,wapa were joined by an animal scientibt and 
an agricultural economist from ILCA and a
veterinarian was seconded from the regionr.
Veterinary Investigation Laboratory. 

Based on the proposals in the original draft 
protocols, and with advice from disciplinary
specialists, the researchers prepared detailed
protocols for on-station experiments on feed 
resources (forage agronomy and animal 
nutrition). The focus of the feed resources 
research was the improvement, with minimal 

Figure 1. Institutionalparicipation in the collaborative research programme on smallholder dair/ production,
coastal lowland, Kenya. 

Area of participation KARl ILCA ILRAD ICIPE MoLD MoA Nairobi U.K. 
Univ. Univ. 

1. 	 Farming systems description and constra:nt Identification 

1.1 	 Baseline surveys and reviews X X X X X X 

1.2 	 Milk and livestock marketing X X X X 

1.3 	 Diagnostic recording X X X X X X 

2. 	 Technology development and testing 

2.1 	 Disease risk 

- Control design :nri evaluation X X X X X X 

2.2 	 Feed resources 

- Germplasm evaluation 

- Agronomy 

-AnJma nutrition 

- On-farm testing 

2.3 	 Breed evaluation 

2.4 	 Production systems 

3. 	 Staff development 

3.1 	 PhD training 

3.2 	 MSc training 

3.3 	 Short courses 

X X 

X X X 

X X X 

X X X X 

X X X 

X X X X 

X X X X 

X X X 

X 
Key: 	ILRAD = Intemational Laboratory for Research on Animal Diseases; ICIPE = International Centre of 

Insect Physiology and Ecology; MoLD =Ministry of Livestock Development; MoA = Ministry of Agriculture. 
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purchased inputs other than labour, of the 
quantity and quality ofon-farm feed available for 
a zero-grazing system. The agronomic 
experiments evaluate the production of Napier 
grass (Pennisetumpurpureum) and maize and 
any changes in soil composition when they are 
intercropped with the leguminous ,>rub, 
Leucaena leucacephala, the forage legume,
Clitoris ternatea, and the grain legume,cjwpea, 

The experiments also evaluate the responses to 
slurry (liquid manure) application. The nutrition 
research uses the forages to evaluate responses
oflactating ows fed 'jasa diets of Napier to local 

supplements,including Leucaena foliage 


Simultaneously, plans were made with the 
Veterinary Department and the International 
Laboratory for Research on Animal Diseases 
(ILRAD) for epidemiological studies of disease 
risk on smallholder cattle farms. Another 
programme was to evaluate dairy cattle geneticresources through the analysis of existing data
sets. 

Using the detailed protocols as bases for 
thesis proposals, the forage agronomist,
nutritionist and veterinarian were registered for 
PhD degrees. Later, MSc students in animal 
breeding and agricultural economics were 
included in Ihe training programme. 

Research-extension-farmer 
linkages 
Concurrent with the development of the station-
based research, the team arranged farm visits 
and informal planning meetings with the dairy 
extension (NDDP) staff. These visits and meet-
ings ensured interaction between researchers, 
extension staff and fanmers, made the researchers 
more familiar with smallholder farming systems 
and their problems and orientated the pro
gramme towards field-based problems and studies, 
The research-extension-farmer contactsup confiden~e between the three groups builtand 
helped develop working relationships. 

By October 1988, it had been agreed with the 
dairy extension staff to concentrate the first 
phase of field studies in Kaloleni Division. In 
common with the majority of higher potential 
areas at the coast, land ad:udication was already 
well advanced in Kaloleni. It was a basic 
assumption of the research-extension group
that secure land texure would be a prerequisite 
for sustainable dairY development, 

The area selected had good access to the 
Mombasa market and some smallholder dairy 
production, including zero-grazing units started 
with the support of the NDDP. Kaloleni 
Division's high human population density (over 
250 people/km2 in some areas) and the resultant 
land-use intensification were seen as 
representing what might well Pxist over much of 
the higher rainfall areas of coastal Kenya by the 
years 2000-2010. This time horizon was thought 
appropriate as it was expected that it would be 

at least 10 years before research would 
contribute significantly to the prodi',tivity of 
smallholder farming systems. 

Field studies 
In accordance with the agreed research pro-
In ar e w a areed out pro
gramne, a survey was carried out jointly by
research and extension staff to characterise the 
Kaloleni smallholder farming systems and their
 
resource bases. The survey covered the two 
higher rainfall agro-ecological zones, the semihumid coconut--cassava zone (CL3) and the 
transitional cashewnut-cassava (CL4) zone 
(Figure 2) (Jaetzold and Schmidt, 1983). The 
latter borders on the semi-arid livestock-millet 
zone (CL5). 

Subsequent field studies have included a 
suseq e eds ndaveoiated a
 

census of s; cattle nerds and associated small 
ruminant jurvey of farm enterprise budgets
and household economies and cross-sectionaland longitudinal cattle disease surveys. The 

results of these surveys have been summarised
by Thorpe et al (1992a). The data collection for 
these descriptive and diagnostic studies was 
completed at the end of 1991, some three years 
after the programme was established. 

Planning and review of the 
research
 
The designs for and the results from the field 
studies and the experiments were and are
reviewed in occasional meetings and monthly 
seminars with the extension staff and re
searchers from the cooperating institutions 
(Figure 1). There are also regular joint visits to 
farms by research and extension staff. 

In 1991, it was agreed that the RRC would 
host a quarterly meeting of research, senior 

dairy extension staff (District Dairy Officers and 
above) and other invited participants to reviewpast and current programme activities arid to 
consider new proposals. These meetings are nowcomplemented by research-extension working 
groups. For example, a current working group 
developed the protocol for, and is supervising the 
implementation of, farmer-managed forage 
trials. In addition, the results from the 
programme and the proposals for the next year's 
research are rev(.wed annually through the 
normal procedures olwed by KARI and ILCA. 
Reports and papers preserting the results ofthe 
research are sent to both institutions for review. 

Implementation of programme 

Planned versus implemented programme
activities 
Since the initial planning meeting some four 
years ago (April 1988), the implementation of 
three aspects has been particularly encour-.ging: 
disease risk, carried out mainly on-farm; feed 
resources, with on-station experiments and 
on-farm studies; and breed evaluation through 
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secondary data analyses. In each area, the 
research has produced recommendations for 
implementation by the Ministry of Livestock 
Development and demonstrated importent 
prInciples and methodologies. 

Progress on constraint identification through 
the farming systems survey and the subsequent 
related farm- and household-level socio-
economic studies has been less satisfactory. The 
team's agricultural economist resigned during 
the second year of the programme and a 
replacement was not in post until about 18 
months later. The delay prevented the timely 
implementation of the studies on consumption 
and marketing of milk and dairy products, for 
whichthedatacollectionwasnotcompleteduntil 
March 1992. In the interim, a household 
economics and farm enterprise budget survey 
was carried out in collaboration with ILRAD. 
Given the programme's farming systems 
approach, the absence of a resi&nt economist 
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considerably hampered research planning and
 
progress.
 

Achievements and failures
 
As the programme was without an economist at
 
a crucial phase, tf'sreview ofsocial and economic
 
constraints limiting milk production and 
marketing has been insufficient. These issues 
are currently being re-examined. Another 
deficiency which contributed to the inadequate 
challenge of assumptions and preconceptions 
was the absence of crop specialists from most of 
the field studies. An important finding from the 
diagnostic studies was the lack of integration of 
crop and livestock enterprises on most small
holder farms; in consequence, potentially 
beneflicial crop--livestock interactions were not 
exploited or were at best under-exploited 
(Thorpe et al, 1992a). 

The failure to incorporate crop researchers 
and extensionists in the first phase of the 
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programme has since been redressed to some 
extent. During 1992, crop, animal and social 
scientists have been engaged in diagnostic 
surveys addressing all aspects of smallholder 
agriculture at the coast. Within the dairy
research programme, crop scientists have 
contributed to the design of a large intercropping
experiment, begun in 1992, to investigate the 
contribution that crops, and particularly 
cassava, can make to solving seasonal feed 
deficits (Reynolds et al, 1992). The continual 
involvement of crop specialists will be essential 
to ensure that effective solutions are developed 
and tested for resolving feed resource issues and 
their related capital and labour constraints in 
those smallholder mixed farming systems where 
adoption or improvement of dairy production is 
the goal. 

Four technical achievements stand out. The 
epidemiological studies have identified East 
Coast fever (ECF) as a major cause of losses in 
smallholder dairy cattle. The losses have been 
quantified and current control strategies shown 
to be ineffective. In collaboration with the NVRC 
and the Veterinary Department, target 
populations have been identified for an 
alternative control method, immunisation by
infection and treatment (Mutugi et al, 1991), 
which has now been tested on some 500 
smallholder dairy cattle. The research promises 
to substantially reduce losses due to ECF and 
provides a systematic methodology for the 
evaluation of disease risk in smallholder herds 
and for the identification of target populations
for control measures (Maloo et al, 1992a). A 
further significant veterinary result is that field 
studies and on-station experimentation have 
shown trypanocidal drug prophylaxis to be 
ineffective in controlling trypanosomiasis in the 
coastal region (Maloo et al, 1992b). This has 
major implications for trypanosomiasis control 
in smallholder cattle in the region. 

The feed resources programme has generated 
results through cn-station and field research. It 
has shown the shortage of feed on most farms 
and modelling has demonstrated the scale of 
seasonal scarcity and the inadequacy of dietary 
nutrient concentration (Reynolds et al, 1992). 
On-station, it has been demonstrated that 
intercropping Napier grass with herbaceous and 
nhrub legumes, and intercropping maize with 
shrub legumes, can produce more feed of 
considerably better quality than that readily 
available on most smallholder farms (Mureithi 
et al, 1992). The responses of lactating cows to 
supplementation with legume forage and low 
levels of concentrates have been quantified 
(Muinga et al, 1992a; 1992b). These agronomic 
and nutrition results show promise as the basis 
for sustainable feeding systems appropriate to 
smallholder resources, 

Strong research-extension-farmer linkages 
have been formed to solve feed resource 
constraints. Early in the programme extension 

workers were impressed by the potential of the 
forage legumes on station. This led in 1990/91 to 
testing selected legumes on some 20 farms. 
Under research-extension management, 
unreplicated plots of Napier cultivar Bana 
intercropped with Leucaena, Clitoria and 
Siratro were established. The success of the 
Leucaenaand Clitoriain these on-fars Lest plois 
has resulted in the establishment, during 
April/May 1992, of farmer-managed trials of 
Leucaena and Clitoriaon some 200 farms in four 
districts of Coast Province. These farmer
managed triuls, jointly planned and executed 
with the dairy extension staff, will be an 
important step in the transfer of these legumes 
into existing farming systems. 

A further important result has come from the 
analyses of crossbreeding performance records 
from KARI's Mariakani research station and 
from the large, privately-owned Kilifi 
Plantations herd. The analyses have confirmed 
the competitive performance of the two-breed 
rotational crossbreeding system as a means of 
sustaining performance close to that of Bos 
taurus-sired Fl dairy crosees (Thorpe et al, 
1992b). Because of the simplicity anid lower 
overhead costs of a rotational crossbreeding 
system, itsbiologicalandecnomicefficiencywRi 
surpass that of Fi crosses in most African 
production systems. 

Evaluation of research programme 

Government policy environment 
In general, the policy environment in Kenya has 
been conducive to developing an effective 
livestock research programme, particularly with 
the increasing efforts by the ministries of 
Agriculture and Livestock Development to 
improve research-extension linkages. The 
potential for impact has been enhanced recently 
by the deregulation of milk prices, which is 
expected to stimulate the adoption of dairy 
production by a large number of new producers 
and result in the expansion ofexisting herds. The 
potential rapid expansicn of smallholder dairy 
production in the coastal lowlands emphasises 
the importance of having readily available 
technologies appropriate to smallholder re
sources. 

Institutional environment 
The support being given to the ministries and to 
KARI by major development agencies through 
stimulating and funding programmes taking a 
farming systems approach was critical to the 
successful establishment and smooth runningof 
the KARI/ILCA programme. National insti
tutions are emphasising research-extension 
linkages and a farming systems perspective, 
with researchers expected to spend an increasing 
proportio of their time off station and on-farm. 

While the institutional policy climate has 
been favourable, administrative adjustments to 
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facilitate greater orientation to field-based 
research have yet to be finalised, a process 
hindered by the budgetary constraints imposed
by the poor state of the Kenyan economy. The 
major change required is some redistribution of 
staff and funding from expensive research 
stations to field support programmes for on-farm 
research, 


Appropriateness of technologies 
The linkages of the KARIILCA programme to 
extensior through t.he NDDP inevitably resulted 
in research with a bias towards the technology 
components of the NDDP's zero-grazing pack-
age, e.g. the cut-and-carry fodder grass, Napier. 

Population growth and the consequent 
increased pressure on land is expected to lead to 
much greater intensification of land use in the 
next 20-30 years and therefore a move to 
cut-and-carry technologies. However, the 
farming systems studies clearly indicated that 
extensive systems that are more capital and 
labour efficient are currently more common 
(Table 3) and more appropriate to smallholder 
resources (Thorpe et al, 1992a). The availability 
of concentrates at prices that are low relative to 
farm-gate milk prices and the difficulties of 
maintaining Napier grass under coastal 
conditions and at current levels of farm 
management suggest that, for the time being, 
the cultivation of Napier should be given less 
emphasis, while the feeding of concentrates 
complemented by legume forages should be 
encouraged. Response curve experiments and 
financial analyses are required to define optimal 
concentrate levels, 

Clearly, however, technology by itself is not 
enough. The deterioration of the government 

artificial insemination (Al) 	 service is a majoi 
constraint on production 	 from the current 
smallholder herd. The failure of AI delivery and 
the risk of ECF in most areas and of trypano
somiasis in others are the major biological 
constraints preventing many smallholders 
adopting dairying as an enterprise. Effective and 
sustainable delivery mechanisms for AI and 
disease prevention and control are required.
Veterinary services must be re-organised to 
achieve effective delivery. Without improved 
delivery of veterinary services, a major, 
sustainable expansion ofdairy production in the 
smallholder sector is most unlikely. 

Impact of research programme 
Government and institutional policies 

Perhaps more than any other single factor, milk 
pricing policy influences the decision of 
smallholders whether or not to adopt milk 
production. The recent deregulation of milk 
prices has therefore been a major step towards 
increased milk produrtion for Mombasa and its 
environs. The policy change has had a large 
effect on the market price of milk, stimulating a 
substantial price rise and a further reduction in 
the competitiveness of the formal market 
relative to the informal market. These changes 
will stimulate dairy development in the coastal 
lowlands. 

Some policy makers favour concentrating 
resources for dairy research and development in 
the 'high potential' highlands, at the expense of 
the coastal lowlands. Any comparative 
advantage for highland production would have 
to offoet the considerable cost of transporting 
milk from the highlands to the coast. An 

Table 3. Number ofherds inzero, semi-zero and free-range grazing systems for dairy and mixed (dairy
ad1ocal zebu) herd type! in three agro-ecological zones, Kalo/eni Division. 

Agro-ecological 
zone Herd type Zero 

Grazing system 
Semi-zero Free range Total 

Coconut-cassava Dairy 15 8 13 36 
Mixed 6 5 39 50 

Cashownut-cassava 	 Dairy 1 11 12 24 

Mixed - 6 28 34 

Livostock-millet 	 Dairy 2 2 4 
Mixed - 1 8 9 

Total 	 Dairy 16 21 27 64 

Mixed 6 12 75 93 

Proportion of total 	 0.14 0.21 0.65 1.0 
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overconcentration of resources in the highlands 
will also indirectly incur economic and social 
costs resulting from the loss of income and 
employment which otherwise would have 
resulted from dairy development in the coastal 
region. Given the present organisation of the 
formal milk markpt, it is also quite apparent that 
Government policy is to subsidise consumers at 
its own expense and at the expense of producers. 
In the current economic and political climate it 
is likely that this policy will be reviewed, to the 
ultimate benefit of producers and consumers. 

Integratipn of research and 
develop-rr at programmes 

Given the recent favourable changes in the policy 
environment for dairy development in the 
coastal lowlands, there is an urgent need for 
appropriate technologies to help new and 
existing producers satisfy consumer demand. 
With an estimated annual milk deficit of 60 
million litres, over 30,000 additional dairy cows 
are required. The current estimated population 
is some 8000 cows. The principal challenge 
facing the KARMILCA programme is therefore to 
contribute to ensuring the most efficient 
research and extension support to expand the 
dairy industry at the coast. Success in Kenya can 
then be used as a model for other regions. 

Since its inception in 1988, the KARI/ILCA 
programme has had considerable impact by 
integrating dairy research and extension 
through joint activities and structures, thereby 
ensuring a strong linkage between research, 
extension and farmer. The linkage promises 
more-effective development, testing and transfer 
of dairy technologies that are appropriate to 
smallholder systems. 

Nevertheless, this integration has been 
largely restricted to extension staff committed to 
the NDDP, which is exclusively devoted to 
transferring a zero-grazing technology package. 
This package was not developed from research 
under the agro-ecological or social and economic 
conditions prevailing in the region. It can 
therefore be argued that greater impact could 
now be achieved by widening the responsibilities 
of the dairy extension staff so that dairy 
extension advice could be given to all actual and 
potential dairy producers, rather than 
concentrating extension services on adopters 
and potential adopters of the zero-grazing 
package. 

In the coastal lowlands of East and southern 
Africa, tree cash crops, particularly coconut 
palms and cashewnuts, dominate the farming 
systems. Due to their age and other factors, the 
productivity of many of these tree crop 
plantations is now declining. Consequently, farm 
cash incomes are falling as the rate of population 
increase overtakes the speed at which farmers 
can adjust their farming systems. The result is 
falling land and labour productivity, with 

off-farm employment contributing increasingly 
to household incomes. In a farm household 
budget survey, the KARI/ILCA/ILRAD team 
found that off-farm income contributed on 
average 70% of total household income, which in 
any case averaged only US$ 300 per person per 
year. An alternative, the intensification of 
agriculture, demands investment. But this 
necessarily implies credit, which is generally not 
available. Adoption of dairy production also 
greatly increases risk in farming systems which 
are designed to be risk-averse (Thorpe et al, 
1992a). At the levels of smallholder resources 
found in these farming systems, technological 
change is more likely to be undertaken in a 
stepwise fashion - a sequence of new 
components are introduced which accumulate 
into sustainahle and productive resource 
management systems - rather than sudden 
change through the adoption of a multi
component technology package, such as the 
NDDP's zero-grazing package. 

Hence, improved production of tree cash crops 

and subsistence food crops will be essential to 
sequential intensification of lowland agriculture, 
with crop-livestock interactions benefiting food 
production and cash income and, in turn, their 
stability and sustainability. The importance of 
incorporating crop specialists in an integrated 
programme is therefore re-emphasised. 

Future research programmes 

To support the expansion from the current 8000 
cows to the 40,000 required to meet estimated 
demand, future research should focus on 
improving reproductive rates by reducing repro
ductive wastage and increasing reproductive 
efficiency. Disease and feed resource research is 
required, with feeding syste-ms development 
closely linked to crip research. Appropriate 
delivery mechanisms for health and mating 
services and concentrate feeds need to be 
developed. Organisational modes such as that 
begun in Kilifi District with the Bahari Milk 
Club (a farmers' group which organises milk 
marketing and the supply of dairy inputs) and 
similar models in Tanga, northern Tanzania, 
need replicating. These principles will be 
applicable in all areas where the introduction 
and adoption of dairy production can catalyse 
agricultural development led by market 
demand. 

Whenever possible, new research should 
emphasise scale-neutral technologies and 
principles and should aim to provide a range of 
technological options adaptable to the individual 
circumstances of farmers/households. This 
philosophy will ensure that the research can 
serve dairy producers of any scale. Time may 
well show that our chosen target group, 
smallholder farmers, are not the major adopters 
of our work. 
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Smallholder dairy on-farm research in Burundi 

J. B. Berahino
 
ISABU, Avenue de la Cath~lrale
 

BP 795 Bujumbura, Burundi
 

Sumnary 

The research programme evaluates the 
introduction of the improved Sahiwal-Ankole 
cattle cross and feed production on-farm as 
compared to a on-station. To assess the relative 
success of the project different indices were set 
which included liveweight of offspring, milk and . 
manure production and production parameters 
(herd miltiplication, milk production, fecundity 
and mortality rates) were measured. All these 
varations with the exception of mortality were 
better on-farm than on-station. Concurrently, 
several forage species were introduced on-farm 
to improve animal nutrition and to eventually
establish the zero-grazing programme. The 
adaptability of the introduced forage species and 
their productivity was studied and finally, the 
manure collected on-farm was used to fertillse 
arable crops. A comparative analysis of the 
impact of manure on crop production was made. 
In addition a laboratory analysis was made on 
milk processed by traditional technology. 

The major benefits realised by the package 
were increased supplies of milk for home 
consumption, more income from sales of milk 
and disposable animals and a significant
Improvement In crop production upon
application of farmyard manure, 

Background country information 
Burundi is a land-locked central African country, 
located between Rwanda to the north, Zaire in 
the west and Tanzania to the east. A small part 
of the south-western part of the country is 
bordered by Lake Tanganyika. The country 
covers a land area of 27,834 km2 and is divided 
into three ecozones determined by altitude: low 
altitude (880 in), middle altitude (900-1500 in), 
and high altitude (1500-2600 in). With a total of 
5.3 million inhabitants, Burundi has the second 
highest population density (207 people per kin 
in Africa. 

Burundi has a tropical climate that varies 
according to altitude. The following are the 
characteristics of the ecozones: 

Low altitude: Surface area is 1875 kin2; 
temperature ranges from 21" to 23"C; the 
rainy season is about five months long;, and 
the rainfall average per annum is 900 mm. 

.	 Middle altitude:Has a surface area of 8511 
km2; the temperature ranges from 18' to 
25'C; the rainy season lasts eight months,
totalling 1100 mm per annum. 

• 	 H'h altitude:Covers a land area of 15,511 

km ; the temperature is 16 to 20C; and the 
rainy season is nine months long with a total 
precipitation of 1500 mm. 
Rainfall is generally not scarce but poor soil 

fertility due to overexploitation is a major 
set-back. To overcome this problem, the 
government initiated a policy to encourage 
livestock production. The emphasis is meat and 
milk as primary products and manure as a 
by-product to improve soil productivity. 

Currently supplies of both meat and milk are 
inadequate for the country's needs and the 
government policy is to increase their pro
duction. 

Size of the livestock industry
The national livestock herd is estimated at 

400,000 cattle, 1,100,000 goats and sheep 
(Table 1), 90,000 pigs and 700,000 poultry. 

The livestock industry contributes to the 
national and rural household income. Animal 
by-products such as manure are used toimprove
the fertility of crop land and milk is usually 
churned on-farm into butter for sale or for home 
consumption. Farmers also traditionally sell 
young and old bulls to generate income. 
Importation of cattle for breeding 

purposes 
The indigenous Ankole cattle are known to have 
poor traits for production especially in milk and 
therefore importation of cattle breeds has aimed 
at improving the Ankole type. Sahiwals were 
imported from Kenya and are the most 
significant exotic breed in Burundi. They were 
used to improve the indigenous breed (Ankole) 
through crossbreeding. Importation and cross
breeding has resulted in a national herd of about1900 exotics and their crosses (Table 2). 

Crossing Sahiwal and Ankole and subsequent 
evaluation of the productivity Gf Fi and F2 was 
conducted at ISABU (Institut des sciences 
agronomiques du Burundi) cattle researchstations. The study concluded that the Sahiwal
and Ankole crosses gave a mean yield of 900 kg 
of milk in 305 days as compared to the Ankole 
breed which yielded only 400 kg in 225 days 
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Table 1. Cattle, goats and sheep population in Burundi. 

Province Cattle Goats Sheep 
Bubanza 28,767 45,224 15,572 
Bujumbura 23,779 35,923 13,729 
Burud 89,984 44,848 33,929 
Cankuzo 32,123 36,304 4,979 
Cibitoke 20,457 50,789 15,080 
Gitega 27,317 106,308 44,990 
Karuzl 9,717 41,358 31,768 
Kayanza 17,500 59,529 33,716 
Klnjndo 17,554 71,324 17,481 
Makamba 13,032 - -

Muramvya 72,683 56,135 10,377 
Muylnga 11.758 85,566 30,987 
Ngozl 15,144 66,079 42,552 
Rutana 25,747 46,801 18,639 
Ruylal 15,502 56,285 13,305 

423,064 801,473 327,104 

Source: Ddpartemnent do is production animale (1989). 

Table 2. Importation of exotic breeds Into Table 3. Milk production of Jersey and 
Burundi. Sahiwal cross cows In Rwanda in 

Breed Number 1981 (305 days). 

Fdosian 50 Number of Number of Total milk 
Brune des Alpes 50 lactation cows yield (kg) 
Jersey 50 1 st 37 2795 
Friesian 250 2 nd 27 2994 
Friesian 300 3 rd 20 3103 
Friesian 200 4 th 14 3305 

Sahiwal x Ankole 50 5 th 10 3448 
Montbealarde 50 6 th 4 3412 
Sahiwal x Ankole 850 7 th 2 3368 
Total 1,850 114 Mean 3203 

Source: Engels (1 89). 

Objectives of the research 
under the same conditions. Weight comparisons programme 
showed that the male offspring of Sahiwal xAnkole crosses weighed 86 kg at four months and The general objective was to improve animal 
187 crossesweighed8612 months, whilstta d production systems prevailing in Burundesekg at 
187 kg at 12 months, whilst the females weighed small-scale farms and to strengthen the research78 kg and 181 kg at the same ages, respectively. cpblt fIAU
 
The Ankole breed offspring weighed only 156 kg capability of ISABU.
 
at 12 months. The specific objectives were to:
 

From 1975 ISABU started a selection * study the animal production systems 
programme of the Sahiwal and Ankole cross- practised by the smallholderb 

breds. At the beginning of the programme, the . introduce improved livestock technologies 
mean milk yield per lactation was 500 kg in 305 and evaluate their acceptance by the 
days. Ten years later (1985), the mean milk yield smallha.1ders 
per hlcation was 550 kg. In Rwanda, similar * study the milk processing techniques used by 
studies on the crossing of Sahiwal with the smallholders 
Jersey were made. Table 3 shows milking yields . train scientific staff. 
of Jersey and Sahiwal crosses in Rwanda. The 
Sahiwal and Jersey cross appears to be a good Development of the research programme 
milk producer; however, the herd size of both As 90%of the Burundi population is based in the 
breeds in Burundi is very small and therefore it rural areas and is dependent on arable and 
would be difficult to multiply them. animal farming, the economic future of the 
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country relies on the development of both crops
and livestock. In cognizance of this fact the 
government set up a number of agricultural 
projects in which livestock are a major 
component. ISABU, a government institution 
with a mandate to conduct agricultural research 
in the country, initiated a project in 1960 of 
crossing Sahiwal with Ankole. This was followed 
by a selection programme of the crosses in 1975 
at Rukoko and in 1978 at Mahwa. 

After many years of on-station research work 
the scientists felt that it was important to 
introduce the crosses on-farm. Government 
statistics indicate that the total national cattle 
herd has declined in the past 10 years partly due 
to the shrinkage of grazing areas and the 
demand fcr beef. In consideration of the positive
productive interactions between crops andlivestock the government felt that an integrated
agricultural approach was the most expedient t 
ensure contindty in crop and livestock 
development, 

In pursuit of this policy, Kisozi was identified 
as a suitable site for on-farm research is it was 
representative of the high-altitude areas; its 
proximity to the Kisozi Research Station was an 
added advantage. The target group was the 
smallholder farmer who grew crops and raised 
livestock. The ISABU scientists put together a 
package of technologies that comprised a 
Sahiwal and Ankole cross, an improved cow shed 
and a feed production programme. However, 
before on-farm introduction the scientists made 
a survey to characterise and identify potential
cooperating farmers, 

The following questions were put to the 
farmers: 
" Do you have your own land? 
" Do you live on your own land? 
" Do you derive most of your income from the 

land? 
" Do you have less than three head of livestock? 
" Have you established a plot of cultivated 

pastures? 
" Do you agree to participate in the ISABU 

proposal on livestock improvement and its 
emphasis on the integration with crops? 

Methodology and time sequence 
The farmers who were identified were asked to 
fulfil a set of conditions including construction of 
a simple cow shed and the establishment ofa plot 
of THpsacum laxum. In 1986, six farms 
participated in the programme after adhering to 
the stipulated conditions. They were given an 
in-calf Sahiwal and Ankole crossbred heifer on 
credit at a cost equivalent of US$ 65 which had 
to be repaid in four instalments. In 1987, fifteen 
additional participating farmers joined the 
programme and in 1988 and 1989 the number 
increased by 12 and by six, respectively, 

Burundese farmers have traditionally kept 
cattle for milk and manure production, therefore 

their acceptance of the package was not difficult. 
Government also encourages farmers to keep 
livestock to improve their standard of living. 
However, the cost of a oregnant heifer is 
generally prohibitive for peasants, when this is 
compared with the per capita income of US$ 250 
per year. Furthermore, the scarcity of land does 
not favour raising large rumirants. 

Implementation of the pr'gramme 
The main objective of the project was to 
characterise the livest-:k production system and 
to identify alternatives that promote livestock 
and agricultural production. 
Achievements and failures 
The research programme emphasised on-farm 
introduction of improved cattle and feed 
production o im pro game difeedproduction. To assess the programme, different 

indices on the suitability of the technologies on
farm were set, including liveweight changes of 
offspring and milk and manure production.Concurrently, several forage species were intro
duced on-farm to improve animal nutrition and 
to eventually establish the adoption of a zero
grazing programme. The adaptability of the 
introduced forage species and their productivity 
was studied and the manure produced on the 
farms was used to fertilise arable crops. A 
comparative analysis of the impact of manure 
on crop production was made. In addition, 
traditional milk processing technology was 
critically analysed during the later phase of the 
programme. The adaptation of the introduced 
Sahiwal-Ankole crossbred in the rural area was 
assessed by measuring production parameters of 
herd multiplication, milk production, fecundity
and mortality rates (Tables 4, 5, 6 and 7) and 
manure production (Table 8). 

Table 4. 	 Herd growth rate and mortality rates 
on-larni and on-station. 

Station On-farm 
Calving rates (%) 69 77.8 
Moraiy rates (%) 1.6 2.6 
Growth of the herd 29.3 32.1 
per annum () 

All of these indices, with the exception of 
mortality, showed better performance on-farm 
than on-station. 

The use of animal manure to improve soil 
fertility has been a long standing practice in 
Burundi. Participating farmers were 
encouraged to put bedding (in the form of grass) 
in the sheds and this was mixed with animal 
dung to produce farmyard manure. As the 
manure accumulated it was deposited into a 
covered pit outside the shed to reduce the level 
of leaching. The careful handling of manure 
resulted in high levels of recovery (Table 8). 
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Table 5. 	 Milk production in the smal/holdings of Sahiwal x Ankole crosses (excludos suckled milk by the 
calves). 

On-farm 	 On-station 
1987/88 1988/89 1989/90 1990/91 1987/1988 

Number of milking cows 20 17 22 33 65 
Milk/cow (kg) 1,084 1,018 1,055 1,054 693,3 
Lactation Period (day) 305 305 305 305 229,4 
Kq milk/cow/day 3.55 3.33 3.45 3.45 3.00 

Table 6. 	 Herd size of introduced types in the smallholdings. 

Total herd Increase (%) 
Number introduced 1987 to 1989 40 
Number in April 1991 119 197.5 

Table 7. 	 Liveweight of calves and growers at different ages (on-farm and on-station). 

Age 
4 months 12 months 24 months 

Male Female Male Female Male Female 
On-farm (kg) 80 71 170 142 270 263 
On-station (Mahwa)(kg) 68 67 - - - 201 

Source: ISABU (1988). 

Tests were conducted to evaluate the effect of 
manure application on the Ndinamaara variety 

Table 8. 	 Manure production on-farm with of potato. Manure was applied at 10, 20 and 30 

participating and non-participating t/ha (Table 9). The subsequent recorded increase 

farmers, 	 in the production of potatoes was 65.5%, 98.8% 
and 150%, respectively. The percentages were 

Number Participating Non-participating based on the highest achievable yield. It was 
observations farmers farmers estimated that five animals could produce 

(t/year/cow) (t/year/cow) adequate manure for one hectare of a potato 
field. 

119 6.7 1.5 This project introduced Tripsacum laxum, 

Pennisetum purpureum,Setariasphacelataand 
Calliandra calothyrsus onto farms. Among 
these, Tripsacum laxum was the most acceptable 
as reflected by the total areas planted (Table 10). 

Table 9. 	 Trial on potato production using farm yardmanure. 

Manuc q.oplication (I/ha) 0 10 20 30 

Yield of potatot;s (f/ha) 4.5 7.45 8.95 11.25 
Increases In yield(%) 0 65.5 98.8 150.0 

Table 10. Area under introduced forages. 

Species Area (ares % of total 

Tripsacum 1378.98 90.09 

Pennisetum 79.94 5.22 

Setaria 71.82 4.69 

TOTAL 1530.74 100.00 

Note: Arels an area of 100 0. 
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To estimate the productivity of introduced 
forage species, a survey w-s nade on-farm. The 
preliminary results on Tripsacum (Table 11) 
showed that one hecLare of this forage species 
yielded more than 64 tonnes of green matter 
which was estimated at about 9.6 tonnes DMAa. 

circumstaaces it can adapt to the Burundese 
environment without significant difficulties. The 
research confirmed that it is possible to keep 
improved Sahiwal and Ankole crosses on-farm 
and that the farmers accept the technologies
required to create a favourable environment for 

Calculations indicate that this quantity would be 
sufficient to feed, over a period ofone year, a herd 
consisting of one cow weighing 370 kg, ono heifer 
weighing 220 kg and a calf weighing 60 kg. 
Coincidentally, this herd composition cor-
responds to that owned by the majority of the 
participating farmers, 

Table 11. 	 Green matter yield of Tripsacum 
laxum (L/ha). 

Age at 
forage 

Mean 
(t.ha) 

Number cut 
of cuts (months) 
10 First 12 32.55 
10 Second 18 31.96 

Total 64.51 

Traditional milk technology 
Traditionally, Burundese farmers milk cows in 
the morning and in the evening. The morning's 
collection is sold through the markets while the 
evening milk is bulked in batches for three to 
four days. The bulked milk sours which makes it 
ideal for churning. A survey showed that 
churning is done in 10- to 15-litre containers for 
45 minutes, sufficient time for effective sepa-
ration of skimmed milk from butter. The ex-
traction rate is about 4.9% (Table 12). 

Table 12. Characteristics of traditional milkchurningpractices. 

Mean Churning 
Number of milk time Butter 

Observations quan#ity (minutes) yield
(I) (9) 

13 6.8 46 331 

During the course of the project, samples of 
cow milk from peasant farms were taken and 
analysed. The results show that the fresh milk 
was contaminated with microbes. The presence
of E. coli, salmonella and putrid microbes was 
detected. The next phase of the project will look 
into the improvement of hygienic production and 
handling of the milk. 

Lessons learned 

Given that the Sahiwal cow is originally a 
subtropical breed (Pakistan), under normal 

the improved animal. 
The package of improved technologies for the 

Sahiwal cattle (feed production, simple shed and 
harnessing of manure) appeared to be 
appropriate for the smallholders as they
accepted and adopted the technologies. Probably 
the main incentives were the the probability of 
increased availability of milk for sale and home 
consumption and improved crop production 
enhanced oy farm-yard manure. Acomparison of 
production parameters such as milk yield, 
liveweight and forage production showed that 
the farmers were more productive than the 
government farms. This performance was a 
pointer to the keenness of farmers. tL tentative 
economic analysis was made; the gross income 
Tom a one cow unit was estimated at FBU 

182,900 (Table 13) which is equivalent to US$ 
750. This is above the ratio'.ial per capita incomeof US$ 250. Significant income was generated 
through increased potato production after the 
application of manure. 

Table 13. 	Estimated income of livestock 
producis in tho peasant farm. 

Yearly 
yield 

Value In 
FBU 

Potatoes 2990 104,650 
(response to 
manure)(kg) 

Milk(kg) 1055 52,750 
Steer (kg) 170 25,500 
Total gross Income 182,900 

Although farmers produced forage feeds
on-farm, the herbage did not provide sufficient 

quantities of metabolisable energy and protein
and consequently some supplementa.-y oil cakes 
had to be given. 

To assess the profitability of the improved 
technologies package an economic analysis is 
expected to be conducted in 1994-95, when 
sufficient data will be available. Given the 
income-generating potential of the scheme 
peasants sbould be in a position to ask for beak 
credit to improve housing, watering and other 
farm facilities. Fortunatey, in Burundi there is 
a bank which provides tthis type of credit. 

Besides the improvt,. income, participating 
farmers also had access to protein rich milk. 
However, a specific study on the benefits to 
human nutrition of the increased availability of 
dairy by-products has not been made. What 
cannot be disputed, and is evident, are the social 
benefits and subsequent improvement of 
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household status. The demand for milk will 
continue to be greater than supply in the 
foreseeable future (Table 14). Paradoxically, 
even while the farmers see the opportunity and 
are keen to participate in the project, there are 
insufficient numbers of Ankole and Sahiwal 
crosses to be distributed. 

Table 14. Nationalneds of mil'and meat 
(tonnles). 

Milk 

Meat 

Needs 
275,000 

55,000 

Available 
16,500 
15,150 

Deficit 
258,500 
39,850 
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S n x 
Ethiopia's population, is estimated at 49.3 million 
with an annual growth rate of 2.9 percenL Over 
80% of this population Is engaged in agriculture,
which contributes 50% to the gross domestic 
produ4t and 35% to the country's export revenue. , 
E39,iopla has aniong the highest livestock 
numbers in Africa. The role played by livestock 
resources inthe economy of the country is varied. 
The development of dairy programmes in the 
last 2-3 decades had limited impact on modifying
traditional livestock management systems. In an 
attempt to overcome this problem the Institute of 
Agricultural Research launched an on-farm 
small-scale dairy research project in 1988. 
Although various political and technical 
conetraints have affected the implerrentation of 
the project, studies have been conducted 
showing that the F Friesian and Jersey m.isbred 
cows with appropriate manageme.nt could 
perform reasonab!y on-farm In respect to milk 
production and reproduction and also maintain 
good health. 

Introduction 

Ethiopia is a country with a human population
currently estimated at 49.3 million and growing 
at an annual rate of 2.9%. The cointry covers P. 

total land area of 1.2 million km . Agriculture
dominates the economy, accounting for about 
50%ofthe gross domestic product and 35% ofthe 
export revenue. Over 80% of the human 
population is engaged in this economic activity
(Goshu et al, 1989; Central Statistical Authority
(CSA), 1990). 

The country ranks top of the list of African 
countries with large livestock populations, 
Although statistical data for livestock in 
Ethiopia have never been consistent, the latest 
estimates indicate that there are 27 million 
cattle, 24 million sheep, 18 million goats, 7 
million equines, 1 million camels and 52 million 
poultry (World Bank 1984; Gryseel. and de 
Boorit, 1986). Over 60% of the cattle and sheep 
are found in the highlands, while goats and 
camels are predominantly found in the lowlards. 

The role played by livestock in the economy of 
Ethiopia, as in - -ny other developing countries, 
is varied but suostantial. Livestock contribute to 
the production of food (milk, meat, eggs and 

blood), industrial raw materials (wool, hair,
hides and skins), inputs for crop production(draft power and manure) and export earnings 
(live animals, skins and hides). They also 
generate cash income which can be used to 
purchase food grains, seeds, fertiliser and farm 
implements and for financing miscellaneous 
social obligations. Equines provide an important 
means ot transporting goods and people in the 
majority of the areas in the mid- and high
altitude parts of the country, while camels have 
a high premium as food and transport animals 
in the pastorlist dry lowlands e Ethiopia.
Jahnke (1982) estimated tat livestock 
con (8bu ted tia ltura 
contributed about 3% of Ethiopia's agricultural
 
GDP in 1980 apart from its contribution to draft 
power, transport and manure. 

Dairy development research programmes
have been undertaken in the past two to three 
decades in Ethiopia by various organisations. A 
review of these programmes by Beyene Kebede 
(1987) indicated that they made minimal impact 
on the dairy industry. This was alter taking into 
consideration the huge livestock population, the 

high domestic demand for dairy products and the 
climatic conditions conducive to high pro
ductivity in most parts of the country. Besides 
the technical and policy factors that have 
contributed tc this failure, the main limitation
has been that most programmes involved in
on-station activities lacked on-farm components. 
To fill this gap, the Institute of Agricultural 
Research (OAR) of Ethiopia launched a small
scale on-farm dairy production research project
in 1988 with financial assistance from the 
International Development Research Centre of 
Canada (ILRC). The project was based at two 
locations, one in the central hinhland zone and 
the other inthe subhumid zone of the western 

region of thB country. The overall objectives of 
this stuoy were to evalu.te the on-farm 
performance of Fi cows and to introduce 
improved feeding packages, livestock mar 
agement practices and the marketing oi' 
livestock products. The acceptability of these 
technologies was also an important component. 

The project area
 
This project was undertaken in two different 
ecological zones, the central highlands and the 
western subhumid area, where IAR had been 
involved in livestock, crop, forage and pasture
research since the mid-1960s. 
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The central highlands (Holetta) 
In this area the ralnfall pattern is bimodal, with 
a short rainy period from February to April and 
a longrainyseason from mid-June to September. 
The annual temperature ranges between 18'C 
and 24"C and rainfall is recorded between 1000 
and 1100 mm. The predominant soil type is 
Vertisol. Mixed farming is a common practice in 
the traditional sector and major food crops 
include wheat, barley, teff, pulses and oilseeds. 
The central zone is the most densely populated 
regrion in the country with 9.5 million in-
habitants and over 60% of the total cattle and 
sheep populations. Consequently, grazing areas 
are not only largely limited but also overgrazed. 
The Dairy Development Enterprise of the 
Ministry of State Farms, Coffee and Tea Devel-
opment has most of its dairy farms in this zone 
and collects milk form farmers within a radius of 
120 km ofAddis Ababa. 

The subhumid zone (Bako) 

Thi is a zone covering a total area of about 750 
km with an altitude range of 1600 to 2000 m. 
The area receives annual rainfall of 1200 mm, 
89%of which falls between May and September.
The rainfall pattern here is also bimodal, with 
short rains coming in March and April. There is 
a distinct dry season extending usually from 
November tc February. Temperatures average at 
27"C with a range of 22-31"C. The dominant soil 
types are Nitosols with fertile alluvial soils in 
valley bott3ms and depressions. Major crops in 
the area, in order of importance, are maize, teff, 
noug, pepper, sorghum, millet and pulses. 
Although 70%of thc farmers own cattle, there is 
an acute shortage of milk in most urban centres 
of the region, mainly because of low production 
of the indigenous cattle and the lack of an 
established collection and marketing system for 
milk. 

The experimental animals and 
feeds 

Earlier research work at the Holetta and Bako 
centres indicatr.d that Friesian and Jersey 
crossbredsweresuperiorindairyproductionand 
reproductive traits at both locations. It has also 
been observed thc t oats and vetch at Holetta and 
Rhodes grass and Leucaena at Bako performed 
better than other evaluated forage crops. These 
constituted the livestock feed packages in the 
two areas. For the programme Fi crosses at 
Barka, an indigenous zebu breed with Friesian 
and Jersey were used. In this study 20 of these 
cows were used on-farm at Holetta and 10 were 
used at Bako. Experimental cows grazed on 
unimproved natural pasture during the day and 
on communal land in the highlands and in an 
enclosed area in the subhumid zone. They were 
enclosed at night and fed on sup- plamental 
oat/vetch or Rhodes hay depending on the site; 
concentrates were given whenever available. 
Cows were hand milked in the morning and 

evening after first giving allowance for a few 
minutes of calf sucklin,. 

Selection of participating farmers 
When the project started in 1988, priority was 
given to farmers' cooperatives, due to the 
government policy of the time. Later with a 
change in economic policy, cooperatives were 
dissolvd and the orientation switched to 
individual farm holdings. In both situations, a 
team of researchers in the disciplines of animal 
production, nutrition s-id feeds, health and agri
cultural economics supported by other technical 
staff were responsible for selecting farmers 
eligible for the project. The selection criteria 
were site suitability for dairy farming, 
accessibility and the commitment of farmers to 
buy a pregnant crossbred cow or heifer and to 
adhere to project conditions. 

Obligations of participating 
farmers 

Project farmers had to sign a memorandum of 
understanding with IAR concerning the fol
lowing points: 
• 	 that they establish an improved pasture ofa 

recommended forage variety, enough to 
suttain plj. animais all year-round 

• 	 that they handle project animals according to 

given recommendations and refrain from 
either using them for purposes unrelated to 
the project or selling them until after the 
p ,ject had ended 

• 	 that they provide all labour inputs required 
on-farm by the project 
that they construct a simple separate barn for 
project animals to enable overnight sup
plementary feeding. 

Obligations of the research centre 
According to the memorandum of understanding, IAR's obligations were to: 

sell a pregnant cow or heifer to the farmer at 
a subsidisrd price 

* 	 make seeds of improved forage crops 
available tc project farmers 

. provide farmers with technical support 

regarding improved dairy management and 
forage production 

* 	 help farmers get veterinary drugs and 
vaccines. 

Data recording 
On-farm data were collected on the following: 

* 	 daily milk yield of each cow 
• monthly animal weight 
. iasemination date 
* 	 calving date 
* 	 calfbirth weight 
• 	 animal health. 
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Results temperate climate of sub-Saharan Africa, 
crossbred cattle can out-yield indigenous stock

Milk yield fourfold, provided that modest improvements 
Average lactation and daily milk yields ofproject 
animals at the two project sites are summarised 
in Table 1. The political instability that prevailed 
in the country in 1991 made regular visits to 
farms impossible, which in turn affected data 
collection at various levels. The interruption was 
greater at Holetta (highlands site), where milk 
yields were taken for six months only for some 
farmers and less for others. At Bako (mid-
altitude site) farmers continued milk recording
without interription and a full lactation record 
was obtained (Table 1). 

This discrepancy in data collection precluded 
any reasonable comparison between the 
performance of breeds or sites. Nevertheless, 
Friesian crosses appeared to perform better in 
beth milk yield and lactation length than did the 
Jexsey crosses. Cows at Holetta tended to follow 
the same trend although the differences seemed 
quite low (Table 1). However, at both sites, the 
number of cows involved was too small to make 
a statistically sound inference about the two test 
groups. 

Earlier on-station evaluation results 
indicated that there was no significant difference 
in the fat-uncorrected annual milk yield between 
Friesian and Jersey crosses (Sendros et al, 
1987a). Friesian and Jersey F1 crossbred cows at 
Bako were able to produce only 81% and 55%, 
respectively, of the milk they yielded on-station, 
The yie!d achieved on-farm, however, did not 
take account of the portion of milk suckled by 
calves before each milking. Survey results for 
Holetta (Zinashi and Seyoum, 1991) and Bako 
(Tesfaye, 1991) revealed that indigenous cattle 
breeds at these sites did not yield on average 
more than one kg of milk per cow a day. The 
limited available data in this small-scale dairy 
study showed that with reasonable management 
practices, Jersey and Friesian F1 cows could, on 
average, yield four to five times the milk 
obtainable from indigent is breeds on-farm, 
However, at the higher altitudes and more 

are made in their management and nutrition. 
The extreme variability in milk yield in the 

study, between and within breeds, could be 
attributed to both genetic and management 
factors. As tent animals were Fi progeny from 
unselected populations and managad differently 
(especially feeding) by farmers, variability in 
milk production was not unexpected. Farmers 
tended to feed their cows with whatever feed 
resources they had at their disposal. Thus the 
feed varied in nutrient content, which %tuld 
have influenced animal performance. Tiiis 
remains one of the key problems contributing to 
the difficulties of on-farm livestock research. A 
comparison between individually and 
co-operative owned and managed cows shows 
that individually owned cattle were more 
productive (Table 1) probably because they
receive more atte ition. 

Milk market'ig 
An efficiernc milk collection and distribution 
system to distribute milk from the farmer to the 
consumer is a critical factor in dairy devel
cpment. Most milk produced in the rural areas 
of sub-Saharan Africa is consumed at home or 
bartered, either as fresh or sour milk. Only in the 
vicinity of urban markets are milk surpluses 
processed into dairy products with longer
shelf-life (O'Mahony and Peters, 1987). Brumby
and Gryseels (1984) reported that in dairy 

p 
development projects where milk collection and 
cooling centres had been established to cater for 
groups of consumers, smallholder participation 
in dairy development flourished. There is some 
evidence that traditional marketing systems 
tend to be low-cost operations and that they are 
in a position to pay higher prices to producers. 
Experience has shown that, modern marketing 
often cannot compete with the traditional 
systems for raw milk supplies, especially if the 
official prices are fixed. 

Table 1. Average milk ylol and lactation length ofcows on-farm at Bako and Holetta. 

Breed No. 
Location type cows 

Bakoa BaF 4 b 

Sako 
Holettac 

BaJ 
BaF 

5b 

20b 

Holetta BaF 50 
Holetta BaJ 40 

a.= Subhumid mid-altitude climate. 
c.= Highland climate. 

Mean milk yield Mean lactation length Mean daily
(kg) 

1488.0±488.35 
970.4±402.56 
984 .1±856.82  
644.0±222.61d 

5 1 8 .6±25 4 .5 9 d 

(day) (kg) 
300.5±43.78 5.0±1.81 
256.8±68.56 3.9±1.61 
169.6±64.52 5.4±3.93 
152.2±11.85 4.2±1.29 
110.4±18.06 4.5±1.54 

b.= Cows owned by individual farmers. 
d.= Milk yield for 6 months. 

9.= Cows owned by farmem' cooperaives.
 
BaF = Barka x Fdiesan.
 
BaJ = Barka x Jersey.
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In this study marketing and prices of milk 
have not posed any problem at either the 
highland or the subhumid sites. Although the 
highland site is within the radius of the 
government milk collection scheme, farmers 
preferred the traditional marketing system in 
which they sold the product directly to 
consumers at a negotiable price. This price was 
generally higher than that offered by the 
Ethiopian Dairy Development Enterprise. The 
subhumid site, a distance from the collection 
scheme, also relied on a traditional marketing 
system. Studies showed that at both sites milk 
was sold fresh and supply fell far short ofdemand 
resulting in. a continuous price rise. 

Reproductive performance 

Originally it had beer, planned to use artificial 
insemination (Al) at the highland project site 
and natural service at the subhumid zone site. 
The extension division of the Ministry of 
Agriculture provided AI services in the highland 
site area, however, as the project progressed it 
was found that farmers were not efficient in 
either heat detection or early reporting. As a 
result, the timely synchronisation of the 
insemination of cows was not achieved. The 
project team, therefore, decided to use natural 
mating. In both sites, the breeding scheme has 
not ben attractive as farmers have had to rely 
on borrowed bulls from the research centres. An 
attempt was made to adopt seasonal breeding
and farmers were told to report to the research 
centre well ahead of a planned mating season in 
order to be able to borrow breeding bulls on time. 
This arrangement did not work out smoothly due 
to farmers'unfamiliarity with heat detection and 
their not being able to appreciate the importance 
of timely mating to facili..ate conception. 

An assessment showed that feed shortages in 
the dry season resulted in poor fertility.Although 
grass/legume hay was produced and given as 
supplementary feed to cows, no farmer produced 
enough surplus to take the animals through to 
the dry season. Another factor that negatively 
affected reproductive performance was the 
incidence of abortion. A few cows aborted and 
that seemed to discourage the cooperating 
farmers; causes of this phenomenon have yet to 
be determined, 

Animal health 

Major health rtoblems encountered were liver 
fluke and ticks at the highland site and bacterial 
infection diseases and ticks at the subhumid site. 
Four cows and thuee calves died at the highland 
site while no deths were recorded at the latter 
site. Causes of mortality were not determined as 
farmers reported cases too late for laboratory 
investigation. In addition, a shortage of drugs 
and acaricides coupled with the lack of fuel for 
the vehicles to visit the farms affected the 
smooth progress of the project. 

Disease and parasite control remains a major 
concern, t specially for dairy cattle and upgraded 
cows as tl ey are usually much more susceptible 
to health problems than indigenous animals. A 
competent veterinary service is essential to 
overcome these problems, however, shortage of 
veterinary staff and the lack of cheap pro
phylactic and treatment drugs remains 
significant to effective disease control measures. 

Calf growth and cow body condition 
Calves were allowed to suckle colostrum for the 
first 4-5 days after parturition. Thereafter, their 
access to dams was limited to a few minutes 
before and after each milking. They grazed 
around the homestead on natural pasture at 
Holetta and on Rhodes grass established pasture 
at Bako and their feed was supplemented with
hay and concentrates whenever available. 

Growth patterns of the calves born at Bako 
are indicated in Figure 1. Friesian cross calves 
consistently grew at a faster rate than the Jersey 
crosses. Their average on-farm weights at three 
months (89 kg) and six months (165 kg) were 
even better than on-station weights where the 
means of 73 and 114 kg, respectively, were 
reported (Sendros et al, 1987). This better 
on-farm performance was achieved probably 
because calves grazed on improved pasture 
throughout the dry season as opposed to the 
calves on-station wlich were kept on natural 

pasture.
It is a common phenomenon in a tropical 

environment for animals to deteriorate in 
condition during the dry period and regain 
condition in the wet season. Cow weight 
fluctuations for six months at Holetta and nine 
months at Bako are indicated in Figures 2 and 3, 
respectively. Data was lacking to show the full 
seasonal fluctuation trends over a one-year
period. However, cows tended to continue losing 
weight until March. 

Project achievements 

Various shortcomings encountered during 
project implementation hindered achievement of 
the objectives. Nevertheless, the following were 
some indicative observations: 
• 	 Improved technology transfer: This project 

revealed that the transfer livestock 
production technology (breed, health and 
nutrition) has a significant effect on 
augmenting the income of farmers under 
highland and subhumid zone conditions of 
Ethiopia. 

* 	 Farmers'assessment: All farmers were 
invariably of the opinion that one F1 
crossbred cow was superior to indigenous 
cows and was equivalent in milk production 
to at least four indigenous milking cows. The 
number of project and non-project farmers 
willing to acquire crossbred cows was far in 
excess of supply. 
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Sustainedperformance:It has been possible Multidisciplinary approach: The IAR 
to show the possibility of maintaining scientists gained experience in the 
reasonable performance levels )n-farm organisation of multidisciplinary research 
comparable to on-station levels, teams and on-farm research approach. 

Figure2. Liveweight patterns ofFdesancows on-farm atHoletta. 
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Figum .Uvewetghtpattems ofon4arm Barka Fifeslan andBarka Jersey F1 coossbrd cows over nine 
months at Bako (subhumiddknate). 
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Support for on-station research: The * Fuelshortage:Lackoffuelforalongperiodin 
procurement of vehicles, farm machinery and the wake of the ebbing strength of the former 
laboratory equipment with financial government further curtailed the 
assistance from the project greatly implementation period. 
contributed to strengthening on-station . Shortageof veterinary drugs and acaricides: 
livestock research. The inadequate supplies of these in the 

country affected the health care of project 
Constraints 	 animals. 

* 	 Scarcity of protein supplements: In EthiopiaThe following are among the major problems
that hampered project impleientation: oilcrop cakes are the common source ofprotein supplement during the dry season. 

" 	 Late arrival of project vehicle and farm The demand for oil cakes is generally high 
implements: This was a major hindrance and resulting in exorbitant prices making it 
to a large extent delayed the start of the difficult for the farmers to obtain these 
project. concentrates. 

" 	 Change in economic policy: A shift in the • Data: Farmers in Ethiopia do not have the 
country from socialism to a mixed economic tradition of keeping farm records. Thus when 
system of production brought about the the research centres were closed due to 
demise of farmer cooperatives. Cooperative political instability, they stopped collecting 
project activities were totally disrupted. data on milk production end animal weight. 
Arrangements had to be made afresh with This has generally undermined data analysis. 
individual farmers half way through the * Long periods of livestock research:One of the 
projects. major drawbacks of livestock research as 

" 	 Political unrest: The political turmoil that opposed to crop research is the relatively 
culminsted in a change in government in May longer time span required to achieve results. 
1991 compounded the problem by causing a All the above-stated cons raints coupled with 
temporary closure of the research centres the nature of livestock study left much to be 
that were responsible for the project achieved in assessing the impact of this project. 
implementation. This played a key role in However, it is hoped that the project will 
reducing the period of the project. continue for several years. 
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Summary 

Adual-purpose goat (DPG) research programme 
was developed as part of the global SR-CRSP 
research network. The DPG research was 
initiated with the overall objective of increasing 
meat and milk supplies in western Kenya and 
also to raise the income ofsmaliholder farmers in 
the area. Additionally it was felt that a successful 
DPG programme would augment disposable 
income and help improve overall farm 
productivity through the increased availability
and access to manure, 

Since inception of the research programme in1982183, the programme has developed a 

four-way DPG with good potential for the 
production of milk and meat. However, progresshas been slow due to low rates of multiplication, 
The programme developed a field-stable vaccine 
for Contagious Caprine Pleuropneumonia 
(CCPP),a well as othergoat-health packages and 
goat-management technologies. Concurrently,
agronomists developed dual-purpose crops for 
food and animal feeds, in particular high-
yielding sweet potato varieties and the Double 
Cobber maize strain. On-farm research activities 
Included a diagnostic study, on-farm 
Introduction and evaluation of DPG, feed 
production and management. An economic 
analysis of the introduced technologies showed 
that small farm sizes were the major constraint to 
smallholder economic viability in western 
Kenya. 

During the.course of the programme about 30 
scientists (Kenyan and USA citizens) attained 
studies to BSc, MS, and PhD levels. 

Origin of SR-CRSP research 

Three-quarters of Kenya falls into the arid and 
semi-arid zones, with only 25% lying within 
medium and high potential agricultural areas,
Estimates indicate that approximrately 80% of 
the livestock in the country are found in arid and 
semi-arid areas and only 20% are found in the 
medium and high potential areas. In the high 
potential areas, cash and other food crops occupy 
most of the land, leaving only small areas for 
grazing, 

There are approximately 12 million cattle, 
eight million goats and seven million sheep in 
Kenya (CBS, 1991). Statistics show that 828,000 
head of cattle were slaughtered in 1991 while the 

off-take from sheep and goats was 1,206,000 
head in the same year. The value of the meat 
generated Kenya pounds 150 million from cattle 
and 23 million from sheep and goats annually
(CBS, 1990; 1991). These figures show thatsmall 
xuminants contributed approximately 13% ofthe 
total meat consumed annually in Kenya (pigs 
contributed Kenya pounds five million and 
poultry two million). 

However, small ruminants contribute much 
more significantly to the economy of small-scale 
farmers (Semenye et al, 1985). As goats are 
hardier than sheep they thrive better in harsher 
environments. Their small water requirement isranked only next to that ofcamels (Janke, 1982).Goats have been milked traditionally as other 

ruminants such as cattle, camels and sheep in
various parts of Kenya and because of their 
hardiness, they present a significant potential 
for small-scale farmers as they flourish in a wide 
range of ecological and management systems. 

Previous research on goats in 
Kenya 

There were sporadic research studies on goats in 
various institutions in Kenya before 19,70.
However, the major national research thrust was 
initiated in 1970 when the Kenya-FAO sheep
and goat project was launched. The main 
objective of this project was to upgrade the local 
stock through importation of, e.g. Boer goats
from South Africa into Kenya during the 

1973-74 period. The results of this project made 
a vital starting point for the Small Ruminant 
Collaborative Research Support Programme 
(SR-CRSP). 

Objectives of SR-CRSP in Kenya 

The major role of the global SR-CRSP was to 
alleviate poverty through the improvement of 
small ruminants in developing countries,
through the increased production of milk, meat, 
fibre and from the sale of various products. In 
Kenya, the major objectives of SR-CRSP were to: 
* 	 develop a dual purpose goat (DPG) that would 

produce milk, meat and manure to improve
the nutritional and economic welfare of the 
small-scale and resource-poor farmers in 

Kenya 
* 	 develop improved technologies for the DPGs 

which would be complementary to the other 
smallholder farming enterprises 
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* 	 train a number of Kenyans for higher degrees 
* 	 conduct the DPG research both on-station 

and on-farm by following the principles of 
farming systems 

* 	 develop a strong multidisciplinary team 
comprising both biological and socio-

undeake 
reserch.achieved 

research. 

economicconmicsintist tothto undertake thethe DPGDscientists 

Development of the research 
programme 
The DPG research programme was developed as 

part of the global SR-CRSP research network 

encompassing five countries, namely Brazil 
(alpaca), Peru (sheep), Morocco (sheep), Indo-
nesia (goats) and Kenya (goats). In Kenya, 
approximately 80%of the goats are found in the 
arid and semi-arid areas. Although goats in the 
arid and semi-arid areas are used both for meat 
and milk, they do not produce significant 
quantities of milk, mainly as a consequence of 
the severe fluctuations of available feed and 
water. In line with the Kenya Government's 
policy to develop all sectors of livestock 
production, the DPG programme was therefore 
appropriate. The on-farm research was done in 
western Kenya. The veterinary and aijimal 
breeding activities were to be located in Kabete, 
Nairobi, and at 01 Magogo in Naivasha. 

The justification for the DPG research was to 
partially replace cow milk consumption at 
household levels in western Kenya where the 
human population density was very high. In 
such areas land holding is diminished to 
approximately 1.0 ha per household, thereby 
drastically reducing available pasture to a level 
where cattle numbers had rapidly decreased. 
Therefore, the family nutritional levels, 
especially that of children deteriorated becaupe 
of the shortage ofmilk. The research hypothesis 
was that for such families, a DPG could produce 
not only milk, but also contribute extra off-take 
as weaners for home consumption, the 
generation ofhousehold income and for manure 
production. Since a goat's bulk feed requirement 
is approximately 20% that of a cow, the goat had 
a much better chance of being productive in 
smallholder farms than cattle. 

The SR-CRSP programme evolved through 
several phases. It was specifically designed so 
that at research level, each discipline would have 
a principal investigator (PI) based in one of the 
collaborating USA institutions, usually a 
university. Research based in the host country 
would be led by a resident scientist (RS) hired 
and paid for by the collaborating USA 
institution. The RS should then be assisted by a 
scientist from the Kenya Agricultural Research 
Institute (KARI) as a collaborating scientist 
(CS). However, at the onset in 1980/81 the USA 
institutions sent in graduate students as RSs on 
field data collection for higher degrees and in 
1982/83, hired a fresh contingent of American 

PhD graduates to take up RS positions. Because 
of lack of experience and field knowledge, the 
first two phases developed a good resnarch base, 
but made low impact on-farm. However, there 
was a positive switch from 1983/84 wien the 
programme hired local scientints with PhDs and 
relevant experience. This category of personnelacivdbtgodrsrhreusanboth good research results and 
excellent impact on-farm. Their work eventually 
led to a series of recommendations as technical 
packages for extension work. These recom
mendations will be published and copies will be 
widely distributed within Kenya and tointerested countries in the region for wider 
tested count ion 

testing and application. 

Implementation of the SR-CRSP 

programme 
The original objectives and scope of work has not 
been implemented according to schedule. The 
main reason is that there were delays in the rate 
ofmultiplication of the goats to be placed on-farm 
fo testing and the data collection on their 
performance. The original objective was to place 
on-farm four-way crosses as DPGs while a 
synthetic DPG population was being developed. 
However, because of the slow rate of goat 
multiplication, only F1 goats were available and 
these were the ones introduced on-farm. 

The four-way crosses are however, slowly 
becoming available and these may be tested 
on-farm in the next one to three years and their 
performance evaluated. 

Despite this bottleneck the programme 
attained many of its objectives. The major 
achievements were: 
• 	 the development of a Kenyan DPG with a 

good potential for producing milk, meat and 
manure after stabilising four-way population 
and selection within the population for 
desirable traits 

* 	 development of field-stable Contagious 
Caprine Pleuropneumonia (CCPP) vaccine 

p 
for goats and in addition other goat health 
packages 

* 	 success in demonstrating to KARI the 
modalities of how a multidisciplinary 
research team could successfully operate to 
solve complex farming problems at the village 
level 

* 	 development of excellent goat management 
technologies for resource poor farmers 

• 	 development of dual-purpose crops for food 
and feeds, especially high yielding sweet 
potato varieties and a high yielding maize 
variety - the Maseno Double Cobber 

° 	 completed detailed socio-economic surveys 
and analyses of farming systems in western 
Kenya 

• 	 training up to 30 Fnyans and Americans to 
BSc, MSc rd PhD levels over the last twelve 
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years. Apart from the delays in goat multi-
plication, there were no significant failures. 

Evaluation of the SR-CRSP 

programme 


Ecological suitability of livestock und 
forage species under study 
The DPGs appeared to be well adapted to 
conditions in western Kenya especially those 
that were born there. Mature goats hrought into 
western Kenya from the breeding project in 01 
Magogo suffered initial adaptation shocks, that 
sometimes resulted in abortions. The shocks 
were partly also due to change in management 
systems, e.g. goats are tethered in western 
Kenya, a departure from the free-range system 
at 01 Magogo. In terms of disease hazards, 
helminths were generally more of a threat for 
DPGs than for the local goats. This was because 
it was wetter in western Kenya than in 01 
Magogo where the DPGs were raised before 
being translocated. 

Forage species developed in western 
Kenya 
Several forage species were screened and their 
production technologies developed for DPGs in 
viestern Kenya. These included Bana grass 
(Pennisetum purpureum derivative), Leucaena, 
Sesbaniaand dual-purpose crops that produced
both foods and feeds. Also included was a maize 
cultivar (the Maseno Double Cobber), several 
high yielding sweet potato cultivars and suitable 
technologies for feed conservation such as hay 
and silage and the improved utilisation of a wide 
range of crop residues. A feed package was also 
developed by combining a wide range of milled 
crop residues, leaves of high protein multi-
purpose tree legumes (especially Sesbania and 
Leucaena), molasses, phosphorus and non-
protein nitrogen (NPN) sources. As western 
Kenya falls into three ecozones, humid, sub-
hamid and semi-arid around the shores of Lake 
Victoria, forages grown in the first two ecozones 
have very high moisture contents (80%). 
Therefore, the dry-matter (DM) intake is limited 
although the animals feed to capacity. Studies 
have shown that the wilting of forages for a few 
hours before feeding increased liveweight gains 
(Semenye et al, 1987), therefore livestock should 
be given some partially dehydrated forages to 
improve DM intake, 

Target fa.'-mers for technologies generated 
The smallholder farmers who were to benefit 
from these technologies had several constraints. 
These included: 
° lack of money and credit facilities to enable 

them to explore the potential of the new 
technologies as often, technologies developed 
for smallholder farmers required cash input 

" shortage of land was so severe that many 
households devoted all land available to the 

growing of food crops and livestock was 
tethered only on roadsides 
the farmers were very careful not to 
experiment with certain new forage tech
nologies for fear that the yields of their food 
crops could be adversely affected. This was 
particularly pertinent in experiments where 
forage crops were intercropped with food 
crops (Orim et al, 1985). 
However, most DPG farmers intelligently 

selected technologies that would suit their needs. 
These included: 

* 	 almost 100% acceptance of the DPGs 
• 	 the DPG farmers generally followed the 

recoir mended management of the goats, e.g. 
clean milking procedures, proper feeding and 
breeding does only to the proven DPG bucks 

* 	 almost 100% adoption rate 1br the high 
yielding Maseno Double Cobber maize 

* 	 the bulk of respondent farmers brought their 
goats as well as their cattle for dipping every 
week. In contrast, when a nominal fee was 

charged to cover the cost of the anti
helminthics and other veterinary care facili
ties, most fermers ceased to report cases of 
sick goats. 
Observations have shown that target farmers 

are extremely enterprising, e.g. they have 
diverted a lot of the imbued forage technologies 
to 	benefit not only their goats, but also their 
cattle. Hence, recent surveys on livestock 
numbers in the study areas indicate increases in 
the cattle population. 

Productivity gap between on-station and 
on-farm 
Some parameters of productivity gaps between 
on-station and on-farm are presented in Figures 
1 and 2 for milk production and growth rates, 
respectively. Figure 1 indicates that GPGs on
farm reached their milk peak after one week of 
kidding, producing 600 ml daily for household 
use. On-station the DPG does reached their peak
milk production, three weeks after kidding, pro
ducing 1500 ml per day after the kid had suckled. 
This shows a productivity gap of 900 ml between 
the two test groups which translates to 150%. 
The local does at the station peaked after six 
weeks of kidding, representing a daily milk 
production of 400 ml. Milk production of local 
goats was not measured on-farm since not all 
DPG respondent farmers had local goats and 
those that had did not milk them because oftheir 
low milk yields. 

The data presented in Table 1 give the major 
differences in production inputs for the DPGs 
between on-station and on-farm. The large 
performance gaps of DPGs observed between 
on-station and on-farm are mainly due to 
differences in resource availability. 

Growth rates of kids up to three months both 
on-station and on-farm are presented in 
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Figure 1. Comparative milk off-take yieldofdual-purpose and localgoats on-station and on-farm Inwestern 
Kenya. 

Millilitres 

2000 

1500 

1000 

Figure 2. Growth performance shic'wn in Figure
2 indicates that there were hqrdly any
differences in growth rates of DFG kids 
on-station and on-farm. At three months, the 
on-farm DPG kids weighed 8.3 kg, while those 
raised on-station weighed 7.7 kg, a difference of 
7.8%. At the same age, the kids of local goats
on-station weighed 6.3 kg. This shows that the 
DPG kidson-station were 1.4 kgheavierthan the 
local kids also on-station, a difference of 22.2%. 

Table 2 presents the distribution of the DPGs 
in six clusters (villages) in western Kenya. Thedata also indicates the number of farmers andthe number and ages of the DPGs in each cluster.
This translated into 122 respondent farmers
Theitrng DPt Thinto 2s. ersent91 areroskeeping 381 DPGs. There were 191 mature does 
on-farm (Table 1) while the number of mature 
bucks was 39. The bucks in each village were 
shared amorng the farmers who although had 
does, did not have bucks. As a result of the 
practice ofbuck-sharingtheDPGswerescrened 
regularly for brucellosis. 

In Table 3 the data indicates that productivity 
performance of the DPGs was higher on-station 

-4-- on-statlon local 

•-Q- on-station DPG 

Xon-farm DPG 

Woeks 

than on-farm by an average of 51.9% over the 
nine traits measured. However, some 
parameters such as kidding percentages, milk 
off-take, annual productivity per doe and annual 
productivity per metabolic body weight were 
50.8%, 50.0%, 145.5% and 125.9%, respectively,
higher on-station than on-farm. This indicates 
that the DPGs had an excellent productivity
potential in western Kenya once correct 
management and technologies were adopted. 
Availability of capital investment for 
adoption of technologies 

Capital availability for investment was very low
for small-scale farmers in western Kenya. Accessto credit institutions is dependent on collateralbefore the release of loans. Generally, the only
collateral the smallholder farmers had was the 
land on which they lived. Since this could be 
auctioned in the case of a default on loans, the 
farmers tended not to mortgage their land to 
obtain credit for general farm development. 
However, where the credit facilities were avail
able, the DPG farmers with varied land sizes 
benefited differently (Nyaribo, 1992). Table 4 
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Figure 2. Conmparatve growthcurves ofdual-purpose andAocalgoats on-station andon-fatm Inwestern Kenya. 
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Table 1. On-station versus on-farmproduction characteristics ofdual-purpose goats Inwestern Kenya. 

Variable 

Farm size 

Flock size 

Herding 

Stall-feeding (cut-and-cany) 

Crop residues 

Browsing 


Water 


Mirnoral licks 


Breeding 

Duration outdoors 

Source Semenye el t(1986). 

On-station 

150 ha 

300 

Free grazing 

Insignificant 

None 

Insignificant 

Free choice 

Free choice 

Seasonal 

7-9 hours 

On-farm 

0.5-9.0 ha 

1-10 

Tethering 

Significant 

Significant 

Significant 

As offered 

As offered 

Open 

6 -10 hours 
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Table 2. On-farnn flock composiion of the cdual-purpose goats in western Kenya (Apri 1992). 

No. of DPG 
owning 

Village farmers Age 
Mature Mature 

Doelings does Bucklinga bucks Total 

1-6 7-12 1-2 1-6 1-6 7-12 1-2 1-6 
Mon Mon Yr. Yr. Mon Mon Yr Yr. 

HamWsi 21 7 4 13 32 7 1 2 5 71 

Masumbl 14 3 2 4 12 0 2 4 7 34 

Kalmoal 18 10 5 1 31 9 1 0 9 67 

Muhanda 32 15 0 0 54 23 0 0 6 98 

Rabuor 27 11 0 0 47 18 3 0 9 88 

Lela 10 1 0 0 15 3 1 0 3 23 

Total 122 48 11 18 191 60 8 6 39 381 

Table 3. Comparison of on-station and on-farn performance of dual-purpose goats in western Kenya. 

Percent %) 
Variable On-station On-farm difference 
Number of does 200 150 
Doe survival (%) 95 80 18.8 
Kidding (%) 98 65 50.8 
Kid survival (%) 90 85 5.9 
Kid welqht at one year (kg) 20 18 11.1 
Milk offtake (kg) 120 60 50.0 
Avorage doe weight (kg) 27 11 145.5 
Productivity/doo/year (kg) 27 11 145.5 
Productivity/metabolic body 1.8 0.8 125.0 
weight-year (kg) 

Mean (n=8) 51.90/0 

summarises the various scenarios where credit potential, farmers needed farm sizes of 
was available to DPG respondent farmers in approximately 3.5 ha to grow both subsistence 
Hamisi village in western Kenya. These results food crops and to plant improved forages for the 
indicate that: DPGs. 

" for smallholder farmers with 1.09 ha, credit 
is not the limiting factor but land is Availability of inputs for successful 

land is not the adoption" for medium-sized holder8, 

major constnmint, but credit is Although inputs for adoption of improved DPG 

" for the la ge-scale farmers, by Hamisi technologies, e.g. veterinarydrugs, saltlicksand 

standards, availability of credit significantly concentrate feeds were generally available, 
improves the farm output. prices proved prohibitive for most DPG farmers. 

Small land holdings limited the farmers' choice 
The lesson learned here is that it is not always to cultivate improved forages as most available 

lack of credit that hampers increased land was used for subsistence food crops. The 
agricultural productivity in smallholder farms, prerequisite for the successful adoption of 
but rather a combination of factors including improve I DPG technologies was access to appro
lack of land and credit facilities which, jointly ximately 3.5 ha of land (Nyaribo, 1992). How
militate ageinst smallholders. The conclusion ever, more intensive technologies can be 
therefore reached fromn this investigation is that developed to make DPG farming viable under 
to fully exploit improved DPG technology smaller farm sizes. 

64 



Table 4. 	Selected results by farm size and credit availability to DPG respondent farmers 
InHamisi village, western Kenya. 

Credit available Income over Output value 
Farm size 
a.Credit availability 

Small' 

Medium 

Large 

b. Improved goat management 
Small 
Medium 
Large 

(KSh) subsistence (KSh) (KSh) 

0 9015 1445 
8122 9090 17132 

unlimited 9090 17132 
0 11,906 19041 

1637 20,131 28,973 
unlimited 24,668 34,524 

0 14,821 22,571 
2766 29,135 39,661 

unlimited 48,037 60,773 

0 12,992 19,959 
0 13,745 20,543 
0 17,982 25,020 

1.Cultivable and grazing land areas, respectively, by farm size are: 
small, 0.49 and 0.60 ha; 
medium, 1.19 and 0.60 ha; and 
large, 2.01 and 1.39 ha. 

2. Credit facility sealing isKsh. 1376/ha, Agricultural Finance Corporation (AFC). 
Source : Nyartbo (1992). 

Yielding to the pressure from international 
monetary agencies for economic structural 
readjustment, prices of many farm inputs such 
as fertilisers, feed concentrates and veterinary 
drugs have been decontrolled by the Kenyan 
Government. Costs have subsequently sky-
rocketed approximately 500% in the last year, 
making them unaffordable to smallholders in 
western Kenya. Hopefully those devastating 
effects are only temporary. 

Profitability of P"G enterprises 

The DPG enterptise has three main objectives, 
namely the production of milk, meat (cash) and 
manure. On average, DPG harvestable milk 
yield rarges from 50-80 litres per doe in a 100 
days lartation. At the present gate price of milk 
of appreximately KSh 10.00 per litre (US$ 
0.313), this level of milk production would 
generate between KSh 500-800 (US$ 15.65-
25.04) per lactation of 100 days. A yearling kid 
weighing about 20 kg (Table 3) can fetch KSh 
300.00 (US$ 9.38). One doe produces appro-
ximately 100 kg DM of manure a year; the 
fertiliser potential of goat manure is excellent 
(Onim et al, 1990) but costing it is not easy. 
However, farmers can sell a wheelbarrow full of 
wet goat manure for aboUt KSh 20.00 (US$ 
0.625). Since one wheelbarrow of wet goat 
manure weighs approximately 30 kg, 100 kg DM 
ofgoat manure (80% moisture content) when wet 
would weigh 500 kg which is equivalent to 
approximately 17 wheelbarrowfuls. This has a 
value of KSh 340.00 (US$ 10.625). From these 
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estimates one matare doe on-farm can generate 
approximately KSh 1140.00 (US$ 35.625) a year. 
Actual profitability ofDPG would require costing 
all inputs including housing, feed production, 
labour, veterinary drugs etc. Nyaribo (1991) 
reported that DPG production is profitable and 

competes favourably for land use with other 
smallhnlder enterpri.es like coffee, tea and food 
crop production 

Social benefits 

Dual-purpose goals play both economic and 
social roles on the smallholder farms in western 
Kenya. The contribution of milk to the 'm
provement of protein poor diets of small-scale 
farmers is significant, particularly for children. 
Many families have found the DPG milk 
convenient in alleviating malnutrition among 
children whose parents were too poor to pur
chase milk. The subsequent sales of yearlings,
des and excess bucks have generated money for 
paying school fees and medical bills for family 
members who had no other source of money. In 
addition, the use of goat manure has increased 
yields of food crops on-farm fivefold (Onim et al, 
yields of foodro on-ar ild (ri e 
1990). In western Kenya where soils are cropped 
twice a year with very little use offertilisers, soil 
fertility has dropped to a level where crop yield 
responses to additional manure or chemical 
fertilisers is phenomenal. The qualified con
clusion is that DPG has several social benefits to 
smallholders in western Kenya. 

http:enterpri.es


Market demand for DPGs and DPG 
products 

There is a very big demand for DPGs in western 
Kenya. However, there remains a large shortfall 
in supply and the rate of multiplication of DPGs 
is not fast enough to satisfy demand. DPG 
farmce-s readily sell surplus kids to their neigh-
bours or at open livestock market. 

For religious and cultural reasons, some 
people in the target area do not consume goat 
meat or milk, however, other people shied away 
from utilising goat milk because of unsubstan-
tiated prejudices. A taste trial was therefore 
conducted for many groups in the study area to 
assess if they could distinguish goat milk from 
various preparations of cow milk (Boor, 1983). 
The statistical analysis exposed that people 
could not tell the difference between goat and 
cow milk. In fact a significant proportion of the 
test groups scored goat milk as being superior tocow milk (Boor, 1983). 

Observations showed that the DPG farmers 
consumed nil DPG milk produced on-farm while 
the little surplus was readily sold to neighbours. 
Similarly, the demand for goat manure on-farm 
is so high that it is all used to boost food crop 
production on the same .-arms. So far, hardly any 
farmer has surplus manure, 

Adoption rates for the DPGs 

The experience offarmers who kept DPGs in the 
six villages in western Kenya indicated that it 
was a successful enterprise. This resulted in 
increased demand for DPGs creating a situation 
where there were not enough goats to sell to 
farmers. Apart from the six villages two new 
villages, Vigina in Kakamega and Saradidi in 
Siaya districts, respectively, formed DPG coo-
peratives and successfully acquired the goats 
from Maseno Rese ircb .1!ition, the new villages 
comprised approximc. e'j 30 farmers each. 

The adoption race for other DPG improved 
technologies that could be adapted for different 
forms of livestod and arable farming, has been 
high, e.g. improved forages, feed conservation, 
dual-purpose food and feed crops. For instance 
the high-yielding Maseno Double Cobber maize 
was grown by 100 farmers in 1990 and 1230 
farmers in 1991. in 1992, 9 5 tonnes of seed was 
sold in the open seed market to over 2000 
farmers at the same price as the hybrid maize 
seed. Similarly, many dairy cattle farmers 
adopted simplified feed conservation methods of 
silage and hay making in the highlands where 
land holdings were very small (Onim et al, 
1985b). 

The effective vaccine for controlling CCPP 
that was developed for the DPGs and packaged 
to be stable uder ambient field conditions can 
be used to control CCPP in goats in other 
countries in the tropics. What is of note is the 
incredible versatility of DPGs improved 
technologies which can be adopted in total or in 

part by DPG farmers. Non-DPG farmers can also 
benefit from these technologies whatever their 
specialisation either livestock or arable farming. 

Farmer participation 

Since the DPG research in western Kenya was 
designed to be an on-farm programme based on 
i-a principles of farming systems, the full 
participation of farmers was a vital component.
Some of the research goats were kept at the 
research station for research purposes and for 
the development of technologies, while the rest 
were kept on-farm in farmers' holdings. As SR-
CRSP scientists developed improved tech
nologies on-station, the farmers were invited 
annually during field days to critique and make 
suggestions on how the technologies could be 
improved. 

Another set of technologies developed were 
done on-farm with the farmers as partners inresearch. At the various stages of technology
development, the farmers did the final testing.
Hence, farmer participation was always assured. 
Non-livestock owners benefited from the 
research by selecting technologies that suited 
them, for example improved crop technologies. 
To a large extent the success of the dissemination 
of information on DPG-improved technologies 
was through exhibitions at district, provincial 
and national agricultural shows. 

SR-CRSP training programme 
The DPG programme had a very wide scope 
which included training for higher degrees and 
short-term stuclies. Approximately 30 people 
were trained to BSc, MSc and PhD levels in 
various disciplines in the last twelve years. Most 
of the collaborating scientists attained higher 
training. Respondent farmers, research and 
extension workers were also trained in specific 
DPG technologies. 

Farmers'training sessions were participatory 
in nature with many questions and suggestions 
being put on how technologies could be modified 
to suit specific circumstances. 

Impact or the DPG programme 

The DPG programme made several impacts on 
commvnities in western Kenya. The research 
highlighted the role and importance of small 
ruminarns in general, and goats in particular, 
and how they could significantly contribute to 
the economies of small-scale and resource poor 
farmers. This programme also demonstrated to 
both ministries of livestock and agriculture the 
effectiveness of a multidisciplinary research 
approach to solve complex farmers' problems.
This programme also significantly influenced 
several government policies, including: 

* 	 initiation of the National Small Ruminant 
Research Programme 

.	 strengthening of on-farm research in all 
national research stations 
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appreciating the role of socio-economists as 
vital team members in a multidisciplinary 
research effort. Socio-economists (either
economists or sociologists) are now being 
posted as members of research teams at all 
national research stations, 

Institutionalisation of SR-CRSP 

research in Kenya 


Over the last 12 years, SR-CRSP has developed 
improved technologies aod presented its results 
at the annual SR-CRSP Kenya Scientific work. 
shops. These workshops have attracted 
scientists not only from the ministries of live-
stock and agriculture in Kenya but also from 
the neighbouring countries Uganda, Tanzania,
Ethiopia and Sudan. Participants of these 
annual workshops are affiliated to universities, 
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Summary 

The on-going research programme is aimed at 
evaluating the performance of an introduced 
goat production package consisting of 
crossbred goats (Alpine x Small East African),
fodder production, management and milk 
marketing in the Ngozi area. Over3500 farmers 
adopted the technology in the 10-year period
from 1980 to 1991. Data are being collected from 
a sample of these and non-participating
farmers. Data will be analysed to optimise the 
level of crossbreeding, management and 
input/output for economic benefits, and the 
overall farm performance. 

Introduction 
The Burundi highland plateau lies to the east of 
the Zaire-Nile line, at an average altitude of 
1800 m above sea level. The highland is part of 
the Great Lakes Highlands which comprise
Burundi and Rwanda, the Kivu region of Zaire, 
the Kigezi region of Uganda and the Buta region
of Tanzania. A major characteristic of this area 
is the variable but generally high population 
density (an average of 150 people/km 2 , with up 
to 400 people/l:m 2 in some districts), resulting in 
very small farms. 

The increasing population density has forced 
the expansion of arable cropping into lower 
(Imbo plane of Burundi) and higher altitudes 
(only suitable for tea and pyrethrum). Within the 
agricultural systems, notable modifications 
include shorter fallow periods, cropping on steep
land and in the swamps in dry seasons. The trend 
is towards more intensive agricultural pro-
duction systems. 

This evolution has progressively pushed
cattle out of the farming system as a result of the 
shrinking of grazing areas. In Burur :4, the 
number of cattle decreased at a rate of 6 8% per 
annum between 1975 and 1987, faling to 
479,000 in 1987. Over the same period the 
number of goats increased by 2.2% annually to 
723,000 in 1987, while the number o; sheep 
increased by 1.2% annually to 329,000 in 1987 
(ILCA, 1991). Despite the prestige attached to 
cattle ownership, cattle have been replaced by 
small species (goats, rodents and poultry). Jones 

and Egli (1984) noted that there was .io apparent 
need to intervene in the replacemeat of cattle 
with goats, but suggested the need to improve
production systems through improved animal 
health, breeding, feeding and marketing. 

Development projects 

There is a general trend towards the promotion
of crossbred goats, and particularly dairy
crossbreds, in the East African highlands, where 
the population density and pressure on land are 
increasing. Development agencies have taken a 
variety of approaches, giving priority to either 
research (Kenya) or development (Burundi). A 
particular emphasis has been placed on "dual
purpose" (meat and milk) goats obtained through 
crossbreeding with exotic breeds (Table 1). 

Goat research activities in 
Burundi 
A national network on small ruminants was 
created in 1987, to link research and devel
opment projects in Burundi. The coordination of 
this network was under the auspices of the 
national university (Facagro), which has a 
national mandate t~oconduct research on small 
ruminants. ISABU (Institut des sciences agro
nomiques du Burundi) is responsible for cattle 
research projects. 

At the university station in Maramvya, 
several research projects are in progress,
including the characterisation of the Small East 
African goat population in Burundi and 
experiments to determine the optimum use of 
Leucaena, Panicum maximum, Pennisetum 
purpureum and rice straw in goat diets. 
Monitoring ofthe health status ofgoats on farms 
around Maramvya has started recently.

A package of improved does (on loan), 
improved feed resources and disease control was 
proposed in 1986 and tested on 21 farms in 
Mutaho. 

The goat development project in 
Ngozi 

This development project started in 1980 with 
funding from the German agency for technical 
cooperation (GTZ). The project target group was 
14 "communes" in an area ef 2000 km . Some 
,500 farmers vere registered and took their does 
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Table 1. Goat research and development prjectsIn eastern Africa. 

Country Location Type Technical speclflcltles Commencement 

Kenya Maseno R Crossbreeding with 
Toggenburg, creation of a 

1981 

synthetic dual-purpose breed 
and on-farm research 

Tanzania Morogoro R Crossbreeding with Norwegian 1983 
Landrace and on-farm research 

Malawi Bunda R/D Crossbreeding with Boer and 1983 
Alpine, selection of Small East 
African Goats 

Rwanda Kigali D Crossbreeding with Alpine goats 1987 

Burundi Ngozi D Crossbreeding with Alpine goats 1980 

Ethiopia Harar D Crossbreeding with Anglo- 1989 
Nubian 

Source: Wilson ot &l(1990). 

to buck centres. The aim of the project was to 
improve the fqrmers' diet and nutritional status 
by increasing the supply of goat milk and meat 
and to generate income. The strategy was to 
improve soil fertility by the application of 
manure (Schultze and Ngendahimuna, 1986). 
Schmidt (1990) stated that goats seemed to offer 
opportunities of increasing the availability of 
meat and milk. 

The project staffdecided that the best method 
to maximise goat production was to crossbred the 
local goat with Alpine bucks. This genetic 
mixture has proved to increase milk yield and 
body size. The project set up 40 buck centres to 
which farmers could bring their does for mating. 
More than 8000 matings were recorded each year 
in 1988, 1989 and 1990. The project believes that 
a third to half of the goats in the three 
.communes" closest to the station are cross-

breds. 

The project set up an extension unit to 
encourage farmers to participate, and also 
promoted a package consisting of improved 
housing, management, fodder crops and disease 
control. In order to commercialise milk 
production the project built a factory to process 
milk into cheese and organised a marketing 
channel for the delivery of milk from farms to the 
factory. The milk factory is now buying fresh 
milk from some 350 farmers, who deliver 42,000 
litres of milk annually (Schmidt, 1990). 
Objectives of the research project 

In Ngozi, crossbred goats have been adopted by 
a large number of farmers over several years and 

this area offers a good opportunity to carry out a 
case study to examine the social and technical 
impact of these animals in a, crop-based farming 
system. A comparison of the data collected in 
Ngozi with information available from similar 
sites in East Africa would give it a regional focus. 

ILCA's interest in the project was therefore 
twofold; to determine how the livestock system 
fitted into the farming system and to identify 

opportunities for increasing the productivity of 
livestock in the system. The work had the 
following specific objectives: 

To identify the role ofcrossored dairy goats in 

a farming system characterised by limited 
farm resources, particularly land and capital. 
Livestock either compete for or add value to 
some of these farm resources; 

• 	 To c'-zrnine the optimum level of cross
breeding at current management levels; 

• 	 T determine management practices for the 
imTo e ntman ant a tice s e 
improved genotype and to optimise 
input/output to ensure economic viabil:fy. 

Organisation of the research project 

Institutional framework. This research was 
developed in collaboration between ILCA and the 
Ngozi goat project. Its thrust is on technology 
transfer but it has a minor component of re
search on breeding on-station. It is unfortunate 
that the goat project has no formal linkages with 
the Buyenzi SRD (Regional Society for Devel

opment), which concentrates on coffee and food 
crop extension. 
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The project staff are closely involved in the 
day-to-day implementation of the data collection 
and management, while ILCA staff regularly 
visit the project to set up and follow the data 
collection process (sampling, data measurement 
techniques and data validation). The Faculty of 
Agriculture at the University ofBurundi mostly 
deals with small ruminant research in Burundi 
and the faculty is consequently a principal 
contact. The university facilitates the 
involvement of graduate students in the project. 

The research project was centred on flock 
monitoring over an initial two-year period. In 
order to have an understanding of the roles of the 
introduced crossbred goats, the sample of 
farmers included those participating in the goat 
development project and non-participating
farmers. This allows for a comparison between 
the two groups. The differences in performance 
of the Small East African Goat and the 
introduced crossbreds indicate the benefits or 
losses of the crossbreeding programme. 

The survey attempts to identify the farmers'
objectives in adopting crossbred dairy goats. Theprevalence ofendoparasites and goat production
preendces of eundoasit ts andi production 
indices of fecundity, milk production and thegrowth rate of crossbred and pure Apine goats
kept on-station and on-farm are recorded. 

Implementation of the reseaich project 

A total of 240 farmers were scleted, comprising 
120 farmers randomly selected from the list of 
farmers who had brought does foe mating and 
120 farmers who had never aken thcir does to 
be mated. In addition, the development project
included all 53 farmers who had been chosen to 
multiply crossbred animals. 

The problems of access to remote farms led to 
the dropping of 27 non-participating farmers 
from the survey after a period of six months, 

Initial survey (December 1989-January 
1990) 
The initial visit was at the farm/flock level. All 
animals were ear-tagged and identified accord-
ing to their genotype, sex and age. In addition, 
an inventory of farm resources (land, labour,
capital items) was taken and production levels 
were determined. 

Continuous survey (January 1990-June 
1992) 

Fortnightly visits were made to record major 
management decisions, e.g. feeding and health 
care and flock movements due to births, deaths, 
purchases or sales. Data on milk off-take per doe, 
kid growth and adult weight were also recorded. 

Farm budget (July 1990-July 1991) 
Data were collected on 25 farms to establish a 
farm budget and to determine the share of farm 
income linked with goat milk and meat pro-
duction. 

Parasitology 
This component of the study could not be 
conducted because of the shortage of staff able to 
conduct egg counts in Ngozi. 

Informal survey techniques 
At the initial stage the questionnaires and data 
collection formats were developed. The in
formation collated was nevertheless minimal 
compared with the knowledge of project staff.At 
the later stages of the study, informal visits 
allowed for the testing of hypotheses resulting
fronm data analysis (e.g. labour allocation by
farmers), which were not initially planned. 

Data analysis 

As soon as the initial survey was completed a 
comparison was made of the farms adopting and 
not adopting crossbred goats and the farming 
systems were described (Rey and Jacob, 1991). 
The latter was used to seiect the farms where the 
farm budgets were monitored. 

After two years of continuous monitoring,data were analysed and interpreted to assess 
farmers decisions on goats (sa'es, milking, 
maigsrtieec)Thswsd*ntodnifmating strategies etc). This was dore to identify 
components of productivity where, improvementscould be made and to comprre the on-farm 
performances of different genotypes. The resultsof this analysis have not yet b'.en published. 

Observations 

Farmers who adopted crossbred dairy goats 
appear to have a farm structure (farm size 
and type, family size and flock size) rep
resentative of the average goat farmer in the 
region. Farmers who were chosen as 
"breeders" had larger farms and adequate 
family labour force. This again demonstrates 
that it is commonly the more well-to-do 
farmers who are most willing to adopt new 
ideas. 

.	 Some farmers established fodder crops before 
adopting crossbred animals, as recom
mended by the project. 

* 	 The initial survey indicated a dcrease in 
off-farm employment. Howevsr, livestock 
income (mostly linked to milk sales) was not 
higher than the off-farm income of non
participating farmers. 

* 	 Disposal of goats was mainly tarough sales; 
very few animals were slaughter d for home 
consumption. 

* 	 Goat mortality during the rainy season had a 
heavy toll on flock productivity, while 
reproductive performances were close to 
on-station estimates. 

* 	 Over two years of monitoring have shown 
that participating farmers have maintained 
the saie proportkn ofgoats ofthe local bi oed 
and have back-crosued the Alpine-Small East 
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African does with Small East African bucks, 
probably to limit the negative traits of the 
crossbreds with a high level of Alpine blood, 

It is apparent that the project in Burundi has 
been isolated and has had little interaction with 
similar programmes in Kenya (SR-CRSP) and 
Rwanda (Kigali Est project). However, lately 
contacts with these two projects have developed, 

Constraints and difficulties 

Development projects based on external donor 
funds are often operated only for a limited time. 
This is the case of the Ngozi project, where GTZ 
is planning to withdraw and the Burundi 
Government plans to continue the project on a 
considerably reduced budget. The first casualty 
of the financial squeeze has been the breeding of 
crossbred goats, which was terminated in 1991. 
This will make it impossible to conduct a 
meaningful comparison of the performance of 
genotypes on the project farms and of farmers' 
flocks, 

Development pojects aim at making changes 
•r. the existing farming systems. As long as 
research respects this status quo, there will be 
no conflict of interests. However, problems arise 
when resea-chers want to formally test a change, 
such as a veterinary treatment or breeding 
programme. The development project is 
concerned that intervntions being tested by 
researchers may be cont, sed with development 
interventions, especially if the results are 
negative. 

The existing farming systems in the target 
area are integrated crop-livestock systems. 
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Summary 


In 1982, a research project on the evaluation of 
introduced Norwegian goats and their crosses 
with indigenous goats was Initiated at Morogoro 
(lowaltitude600m),Tanzania.Afterseveralyears 
of study some of the pure Norwegian goats and 
their crosses were introduced on-farm in Mgeta 
(high altitude 1600 mnwhere rainfall is also
higher). 

The performance of pure Norwegian dairy 
goats at the low altitude was not viable. 
However, the F1 crosses between the indigenous
and the Norwegian goats did well at this site,
being able to reproduce and produce moderate 
levels of milk. The pure-bred Norwegian goats 
and their crosses in Mgeta area at a high altitude 
thrived and produced well. It is apparent thatbesides the favourable climate, the farmers fed 
and managed the animals better than on-station, 

During the project, 17 undergraduates
received practical training in research 
methodologies and four MSc and two PhD 
cLandidates completed their research theses 
within the project, thus helping to strengthen the 
research capability of the country. At the 
grass-root level the introduction of an improved 
go at package of technology was accepted in the 
densely populated high-altitude area. It is likely 
that the introduced goat will, in the long run,have 
i majorlimpactonthesupplyofmllk andncrease 
the income of the rural population. 

Introduction 

Tanzania has an animal population of 12.512 
million cattle, 6.444 million goats and 3.08 
million sheep (MALD, 1986). In 1984 the dairy 
herd consisted of about 143,400 cattle which was 
estimated to supply less than 3% of Tanzania's 
milk needs. Approximately 97% of the milk 
uonsuned in the country is produced by the 
traditional herd which is mainly comprised ofthe 
Tanzania Shorthorn Zebu (TSZ). It is now 
estimated that the dairy herd has increased to 
180,000 head of cattle. 

Attempts have been made by various authors 
to establish the amount of milk produced in 

Tanzania and its consumption pattern. For 
example, Kurwijila (1988) estimated milk yield
from the zebu herd to be 401.664 million litres 
while grade cattle produced only 67.025 million 
litres. However, milk production figures are 
variable depending on authors and/or assum
ptions made in deriving the figures. Milk 
production from other ruminant species in the 
Tanzanian experience is considered negligible. 

Previously the milk consumption per capita
of Tanzanians was believed to be 24.4 litres a year targeted to rise to 28.0 litres by the year
1990. In 1987, the Ministry of Agriculture and 
Livestock Development (MALD, 1987) reported 
an annual consumption of 15 litres a person
which translates to a mere 40 ml a person a day.
The National Food Strategy plans to double this 

per capita consumption to 30 litres a year by theyear 2000; the implication is that milk supply 
will double correspondingly. Unfortunately,improvement to the traditional agricultural
sub-sector providing most of the milk is very
slow. To increase milk production, other milk
producing species of livestock (besides cattle)
have to be utilised; hence it was in this light that 
the potential of dairy goats was assessed. 

Potential of dairy goats in 
Tanzania 

It was difficult to estimate the number of dairy 
goats in Tanzania bat data available in research 
and church mission centres suggests that there 
are about 1500 dairy goats of different breeds 
and stages of maturity. This figure is very low 
compared with the local goat population of over 
six million given by MALD (1984). However, it 
must be stressed that local goats are also milked 
particularly in areas where cattle are not kept. 
The potential of the dairy goat to the livestock 
industry is based on the following

* 	 as the substitute "por mans cow", it can 
easily. i kept in urban and poor rural com
munities to supply milk, meat and skin 

* 	 male dairy goats can be meaningf, ily used for 
crossbreding with local goats to increase milk 
yield and improve meat production potential 
(growth rate and slaughter weight) 
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* 	 it is an ideal animal for research in the field 
of nutrition and dairy science because of its 
small size. 

Previous research on dairy goats 
in Tanzania 

Recently raw data was sent to ILCA for detailed 
statistical analysis. Nevertheless, what is of 
general application is that compared with local 
goats, dairy goats and their crosses have a high 
production potential as measured in terms of 
milk yield and growth rate. Of not- is that 
mortality rates in theL goats is high (9-54%). 

The indigenous goat population comprises the 
East African goat type characterised by its small 
size and low milk yield (Kyomo, 1986). In the late 
1930s, Kamorai goats were imported to provide 
milk for the large Asian community brought into 
the country to work for the British government, 
Howevor, interest in dairy goats by local indi-
genous six all-scale farmers started to surface in 
densely p(,pulated areas only in the early 1960s 
following the successful introduction of Saanen 
goats at St. Constantine College in Northern 
Tanzania. From 1960 to 1980, various breeds of 
dairy goats were imported and kept in research 
stations and missionary schools. The breeds 
involved were mostly Saanen, Toggenburg, 
Anglo-nubian and Alpine. 

Research on dairy goats has tended to con-
centrate on breeding. The first such programme 
was based in the central part of Tanzania 
(Mpwapwa Livestock Production Research 
Institute) and later shifted to West Kilimanjaro 
(in the north) and Malya (in the west) research 
centres, local goats are predominant in these 
areas. 

The breeding programme aimed at increasing 
reproductive performance and milk yield under 
station conditions. The strategy involved 
crossbreeding with indigenous goats (Kyomo, 
1986; Hidle, 1991; Das and Sendola, 1991). 
Preliminary results are summarised in Table 1. 
However, results must be accepted with caution 
as there are many complicating factors involved, 

The major problems of past dairy goat research 
programmes included too many lines in crosses 
with few numbers, inbreeding and cmnbersome 
record keeping. 

Perhaps more critical is the fact that breeding 
research programmes do not go hand in hand 
with research on management, nutrition and 
animal health. The lack of continuity due to the 
low financial base and core staff was also 
identified as a significant constraint. 

Objectives of the current goat 
research programme 

The main objectives of Sokoine University of 
Agriculture on-station (SUA) and on-farm re
search programmes are summarised in Table 2. 

Development of the research 
programme 

Government and institution policies 
The first and only existing Tanzanian livestock 
policy vaguely states that "the government will 

encourage dairy goat farming in suitable areas 
and that emphasis is to be placed on breeding, 
improving management and extension services" 
(MALD, 1984). In its long-term development 
programme (MALD, 1986), the Tanzanian 
Government states that "along with cattle 
dairying, pure milk goats will be emphasised in 
areas with a high population density and in 

Table 1. Performance of dairy goat crosses in Tanzania.1 

Trait 
Reproductive 

Klidding % 
Twinning rate % 

Pre-weaning mortality % 
Birth weight (kg) 
Growth rata (g/day) 

Birth to 16 weeks 

Birth to 72 weeks 


Milk pertormanc3 
Lactation length (days) 
Yield (total, kg) 
Yield (kg/day) 

SN x BLD ANC TGC SNC BLD 

67 62 52 45 63 
19 15 18 16 14 
9 52 24 48 -

- 2.7 2.8 3.6 2.5 

- 83 84 77 62 
- 41 43 45 -

154 143 129 266 
105 85 142 123 

0.7 0.6 1.1 0.5 
1.see Das and Sendola (1991) for details. 
SN =Saanen.
 
BLD = Blended goats (55% Kamoral, 30% Boer, 15% indigenous).
 
ANC =Anglo-Nubian crosses.
 
TGC = Toggenburg crosses.
 
SNC = Saanean crosses.
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Table 2. Main objectives of fte research at SUA and production on-lam at Mgeta. 

SUA (on-station) 
" to produce md evaluate different 

crosses of local goats with 
Norwegian dairy goats; 

" 	 to improve through selection the 
prova. ng crosses; 

" 	 to develop feeding and management 
packages for dairy goats; 

Sto disseminate (and follow up) the 

surplus stock to farmers and staff; 

and
 

* 	 to develop research facilities for 
BSc, MSc and PhD students and 
staff. 

Mgeta (on-farm) 
0 	 to test the performance of dairy 

goats under smallholder conditions; 

0 	 to adapt a dairy husbandry system 
suitable for small acale farmers; 

0 	 to improve living standards of 
smallholders; and 

0 	 to provide facilities for on-farm 
research for students. 

1.Mgeta on-farm research was anoff-shcrot of the SUA (on-station) research and was not InItIally Included 
in the original project write up. 

marginal lands. In addition traditional goats 
were to be upgraded in selected areas. Further, 
emphasis will be placed on the distribution of 
bucks to selected villages for the upgrading 
programme as with assistance on the import-
ation ofbucks to improve blood lines and to avoid 
inbreeding will be necessary from time to time", 
Little financial support has been given to this 
setor by the government, 

However, research institutions in the country 
have attempted to implement government 
policies by placing emphasis on development of 
dairy goat lines since the early 1960s (Das and 
Sendola, 1991). Sokoine University of Agricul-
ture has also the mandate to carry out training, 
research and exLJiision on all types of farm 
animals. This research has been justified as 
dairy goats are considered to be the "poor man's 
cow". Hence the development of the goat 
research project by the Department of Animal 
Science and Production has been in line with 
government policy. It has also been felt by the 
department that these dairy goats could be 
meaningfully used for research and training of 
undergraduate and postgraduate students in the 
field of dairy science, 

Conditions at SUA and Mgeta 

The experimental dairy farm at SUA in Moro-
gore is situated at an altitude of600 m above sea 
level. The climate is semi-arid tropical. The 
average minimum and maximum day tern-
peraturesare19.4±0.7and30.7±0.5'Celsiusand 
annual precipitation is 811±179 mm (10-year
data from SUA weather stations 1981-91). 
Forages in the area are generally characterised 
by fast maturing types and hence poor quality,
especially during the dry season from June to 
November. 

Mgeta is situated about 60 km from SUA in 
the Uluguru mountains at an altitude of 
1550-1750 m. The average annual temperatures 
range from 16 to 20' Celsius decreasing with 
altitude. The annual precipitation is about 1400 
mm. The area is densely populated and hill-sides 
are intensively cultivated. Crops grown include 
maize, beans, vegetables (cabbage, cauliflower, 
leeks etc) and fruits (peaches, plums, pears etc). 
Small-scale pig-keeping is a common practice. 
Each household has three to ',c indigenous 
goats but cattle are not found in the area. 

Evolution and development of the 
project at SUA (on-station) 

In 1982, a project entitled "Improved feeding of 
Dairy cattle in the tropics" was initiated by the 
department and sponsored by the Norwegian 
Agency for International Development (NORAD) 
with the aim of developing packages of manage
ment and feeding of dairy cattle. In early 1983, 
a dairy goats sub-project component was in
cluded. A total of 63 goat kids of the Norwegian 
Landrace breed were imported for crossbreeding 
purposes. The initial intention was to develop 
crosses with local goats with fair potential for 
milk production in Tanzania's semi-arid
conditions. Thirty-eight local goats and 13 
breeding bucks were used in the breeding 
programme. With the enthusiastic atmosphere
of management in the early days of the project, 
these goats did quite well. However, at tlw later 
stages, high mortalities and low reproductive 
performance were recorded. This, coupled with 
few numbers of animals per cross line, necessi
tated the maintenance of only one line, 50% 
Norwegian a. -1 50% local blood (half-bred). 
Thus at SUA, the project since 1988 has 
maintained a half-bred herd and will continue to 
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mate them inter se. As of June 1992, there were 
82 mature does and 38 female kids; these 
numbers indicate a slow development process. 

Mgeta (on-farm) 
It was hypothesised that pure Norwegian goats 
were not adaptable to the high ambient 
temperatures of Morogoro. However, SUA did 
not have an alternative site for on-station 
research and therefore resorted to an on-farm 
research approach. The Mgeta highlands were 
selected for several reasons including proximity 
to the SUA campus (about 60 kin), its high 
altitude (>1600 m) and hence pleasant cool 
climate and all year-round availability of 
forages and vegetable wastes. A very important 
consideration in selection was the local farmers' 
experience with stall-feeding local goats and pigs 
and their expressed interest in goat milk pro-
duction. 

Having identified interested farmers, 10 
pregnant half-bred (Norwegian and Tanzania 
cross) does were transferred to Mgeta in May 
1988 to the first five farmers while 10 other 
pregnant goats were transferred to the second 
five farmers in May 1990. In addition, the 
remaining 10 pure Norwegian does were also 
distributed to the first five farmers. Thereafter, 
follow up was made on feeding, management, 
breeding, record keeping, growth, health and 
milk production through monthly visits. Three 
pure Norwegian bucks were placed in Mgeta 
(about one for every three farmers) at three 
centres and were rotated between these centres 
and replac,:d every three y ars. 

Project administration 
Initially, a multidisciplinary team that included
Iallyma ulrtiisipliy eam itainc d 
a human nutritionist, a sociologist, an eco-

nomist, a breeder, a veterinarian, a forestry 

and an animal nutritionist was
biologist 
consulted. This team was later reduced to three, 
namely an animal nutritionist, a breeder and a 
veterinarian, to keep the many conflicting 
interests among the scientists during the initial 
stages of the project manageable. 

Results and observations 

Table 3 outlines the present management of 
dairy goats in Mgeta compared to that ofthe SUA 
experimental tarm. It appears that the feeding 
in Mgeta was superior to that of SUA expe-
rimental farm in the amounts and quality of 
green fodder available and also in the more 
liberal provision of concentrates. The feeding of 
horticultural vegetable by-products especially 
cabbage should be noted. Chemical analysis at 
SUA showed that cabbage leaves were extremely 
digestible and had a high content of protein, 
equalling that of concentrates. Another notable 
development was that farmers paid particular 
attention to providing water to goats. 

The most important difference to emerge 
between kid-rearing at SUA versus Mgeta was 

the level of housing hygiene. At SUA the kids 
were kept mainly in doors up to four months of 
age. They shared the I ans with dams overnight 
or were kept in overcrowded kid pens. The kids 
at Mgeta spent most of their early life outdoors 
during the day and had free access to young 
grass. 

The data in Table 3 on preventive treatments 
indicatednodifferencesbetweenSUAandMgeta 
except for incidences of hoof tijmming. Hoof 
trimming in itself is important, as bad hoofs 
cause discomfort to the animal and may eventu
ally lead to foot-rot. Furthermore, the frequency 
ofhooftrimmingatMgetawasanindicatorofthe 
very careful attention given to the goats by 
farmers. Despite similar preventive t. eatments, 
SUA goats were observed to have more coughing 
and respiratory problems and larger worm 
burdens than Mgeta goats. 

Tables 4 and 5 show the development of the 
Norwegian dairy goats and their crosses at SUA 
farm and in Mgeta, respectively. 

At SUA, the 53 Norwegion female kids 
imported during 1983 and 1984 had produced 65 
Norwegian females by October 1985. However, 
over the following three years the number was 
drastically reduced. The 10 females remaining 
by May 1989 were transferred to the five Mgeta 
dairy goat keepers. 

During the same period 1983-84, the cross
breeding programme at SUA was more 
successful. From 38 local mothers a total of 142 
crossbred females (excluding the 21 taken to 
Mgeta) had been produced. The slow population 

increase of half-breds from 1990 was partly due 
to the reduction of local goats from 40 to 18 in
1990 and the high mortality rates. More than 40
farmers have purchased goats for breeding from 

sUa 

At Mgeta the number of crossed females 
increased to 60 up to June 1992 indicating a 
notable prolificacy of the transferred crosses and 
three local does (Table 5). The Mgeta farmers 
have sold about 54 males and 13 females to non
project farmers. In addition, 25 farmers used 
project bucks for upgrading their local goats. 

Tables 61 and 7 show the performances of the 
animals at SUA experimental farm and Mgeta of 
does and kids, respectively. It is obvious from 
Table6thatthelactationperiodat SUAwasvery 
short for all breeds. For Norwegian goats and 
their crosses, the period was 50% longer than 
that for local goats. The total yield of the crosses 
was 86% higher than that for the locals, while 
the Norwegians produced 50% more than the 
crosses due to their higher daily yield. 

The crosses in Mgeta were superior to all 
breeds at SUA especially when their length of 
lactation and total milk yield was considered. 
Crossbreds in Mgeta gave 2.5 times more milk 
than goats at SUA. The data on kid performance 
in Table 7 show that kids at SUA had low birth 
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Table 3. Daitygoat management at SUA experimental farm and Mgeta highlands. 

Eicment.n management 
1. Feeding 

Grazing 
Indoorcuts 

Concentrate (kg/day) 
KIds 
Milkers 

Bucks 

Watering 


2. Housing
 
Floor 


Space 

Roofs 


3. 	Kid rearing 
0-7 days 
First weaning-week 

We',ning 

From one month 
Start grazing 

4. 	Preventive treatments 
Acaricide (dipping) 
Deworming 
Vaccination FMD 
Heptavac-p 
Hoof trimming 

5. Records 

SUA Experimental farm 

4-5 hrs/day 
Restricted amount of Guatemala 
grass and Leucaena laucocephala 

0.2-0.3 
0.6 during the whole lactation 
0.5 year-round 
Available for 1 hr after grazing 

Concrete, cleaned weekly 

Elevated wooden floor (no cleaning) 


Crowded 

Iron sheets 


Suckle throughout 

Suckle overnight only or bucket-

feeding only 

4 months of age but some kids still 

too low inweight
 
Concentrate and cut grass 

4 months 

Once/week 
Monthly 
Yearly 
Yearly 
Yearly 

Erratic 

weights, low growth rates and very high 
mortality rates compared to goat kids at Mgeta. 

Evaluation of the research 
programme (on-station) 

The performance of the pure Norwegian breed at 
SUA (Tables 6 and 7) clearly shows that this 
breed was not viable in the semi-arid conditions 
at SUA. However, the half-bred crosses were able 
to multiply and produce at a moderate level 
under the same conditions. On-station, the main 
problem encountered was the lack of consistent 

Mgats Highlands on-farm 

0-7 hrs/day 
Abundant amounts of wild grasses, 
herbs and vegetable wastes 
Abundant amounts of Indigenous 
tree forages (eg mulberry) 
Abundant amounts of introduced 
Leucaena, Guatemala grass, 
Setaria 

0.3-0.6 
0.6 per litre of milk 
0.5-1.0 duiing mating only 
Lukewarm water In morning and 
evening 

Concrete, cleaned weekly (4 
farmers) 
Elevated and cleaned weekly (9 
farmers) 
Elevated and no cleaning (one 
farmer) 
Sufficient 
Iron sheets or grass 

Suckle throughout 
Suckle ovemight or suckle all day 
and separate at night 
2-3 months 

Concentrate and cut grass 
2-3 months 

1-2 times/month 
Monthly 
Yearly 
Yearly 
Every 2-4 weeks 

Less erratic-records are kept by 
the farmers themselves on milk 
yield, milk sales, animal sales, 
mating dates, breeding, treatment 
and deaths, purchase of feeds 

management in terms of health and provision of 
feeds. This was a consequence of a limited 
financial base, unavailRbility of concentrates 
and a general lack of seriousness of the field 

workers among other considerations. The 

inadequate record keeping on animal health and 
milk production also posed a problem. However, 
this is usually evident when a large herd ofsmall 
ruminants is under observation. Difficulties in 
the control of breeding, limited numbers of 
scientific staff and poor housing facilities were 
additional problems encountered. 
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Table 4. Rock development atSUA expeimental farm (female only). 

Pure Norwegian Ten Norwegian crosses 
Adults Kids Total Adults Kids *Tital 

1983 0 161 16 0 0 0 
1984 16 411 57 0 0 0 
1985 43 22 65 3 29 32 
1986 39 4 43 27 9 36 
1987 17 1 18 33 39 75 
1988 13 0 134 612 282 89 
1989 0 0 0 773 263 103 
1992 - - - 825 38 120 

1. In 1983 and 1984, 16 and 41 female goat kids were imported from Norway. 
2. Excludes 10 pregnant does transferred to Mgeta in 1988. 
3. Excludes 10 pregnant does transferred to Mgeta in 1990. 
4. Three more females died and remaining transferred tu Mgeta. 
5. Excludes about 25 females culled. 

Table 5. Development of the female flock In 
Mgeta from the oiginal20half-breeds 
and 10 pure Norwegiangoats. 

Breed 1989 1990 June 
19921.2.3 

Pure Norwegian 
Adult 7 5 0 
Kids 3 2
Total 10 7

87.5%and9.5 Norwegian 
2 
2 

Adult 0 0 
Aidul 0 0 
Kids 0 2 
Total 0 2 18 

75.0% Norwegian 
Adult 0 6 
KIds 7 16 
Total 7 22 25 

50% Norwegian 
Adult 10 22 
Kids 2 5 
Overall 12 27 15 
Total 129 5 60 

1. Plus 21 male bucks to be sold In 1992. 
2. 	Since the project started, 54 males (75% 

Norwegian and above) and 13 females have 
boon sold for breeding. 

3. 25 people have used the project bucks to 
upgrade their local goats. 

Mgeta (on-farm) 

The goat research and develonment at Mgeta has 
been more successful and this can be attributed 

to the positive affects of climate on the heait , of 
the animals, forage quality and feed intake. 

Excellent management by the farmers was also 
a contributing factor. This management (Table 3) 
has been developed gradually through con-
tinuous close contact and dialogue between the 
farmers, the SUA staff and the extension 
workers. The training itinerary included intro-

ductory courses on goat husbandry and health 
(five days) after farmer selection. 

Farmers trainingencompassed various topics 
including goat management, feeding and 

pasture, breeding, economics, milk by-products 
and record keeping (three days for each topic). 
Other aspects of the training were on advanced 
animal health (14 days twice a year At SUA). 
Hand-outs on most areas of dairy goat keeping 
in the Kiswahili language were also given and
monthly visits were organised to facilitate 
exchange of views and advice. The effectiveness 
of researcher/farmer linkages was due to the 
small number of farmers involved. The interest 
shown by the farmers themselves and the fact 
that the area had no dairy cattle was of special 
significance to the project. Experiences 
elsewhere in Tanzania have shown that people 
will tend not to milk goats if they have cows. 

When the responsibility of the project was 
handed over to the farmers, the cnstruction and 
maintenance ofthe goat houses, purchases ofthe 
animals (US$ 20-30) and their feeding became 
tht ir responsibility. The role ofSUA researchers 
subpequently remained more in the area of 
organisation, training and advice, with the 
details of implementation being left to the 
farmers, individual decision and ideas. In 1990, 
the dairy goat farmers at Mgeta organised a 
dairy goat keepers society, where acaricides, 

disinfectants, antihelminthics, feeds and lime 
and salt are procured and sold by the society to 
goat keepers inside and outside the project. 

Since the project asumed full responsibility 
of the breeding programmes the bucks at thethree centres belong to the project. Overall 
distribution of dairy goats to farmers outside the 
dsrbto fdiygast amr usd h 
project in Mgeta has been slow, mainly due to 
three fundamental reasons: although breeding 
bucks had been stationed in three different 
villages for communal use in the up-grading of 
local goats, farmers felt that this phase was too 
long a process. Secondly,some farmers waited to 
receive goats from SUA erroneously believing 
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Table 6. Performanceof does atSUA farm and at Mgeta.' 

SUA farm 
Norwegian Crosses 

Kidding interval (days) 370±130 323±122 
Lactation period (days) 
Lactallot. *yald(kg) 2 

Yield per day (kg)2 

174±89 
194±132 

1.1±0.4 

168±99 
128±110 

0.8,0. 
1.See Klango (1988), Madsen ot a/(1990) and Nkungu (1991) for details. 
2. Excludes milk suckled by Idds Inthe 2-3 months of suckling. 

Mgeta 
Local Norwegian 

291±107 374±99 
114±64 299±36 
69±52 333±84 

0.6±0.2 1.1,-0.21 

Table 7. Summary of kidperformanceat SUA farm and atMgeta. 

Birth wt 
(kg) 

SUA farm 
Norwegian 2.0±0.6 
Tanz x Norwegian 2.1±0.5 
Mgeta 
100% N 2.5j.J.3 
87.5% N 2.. O.5 
75% Norwegian 2.'±1.4 
50% Norweglrn 2.6±0.5 
Overall 	 2.7±L0.4 

Pre-weaning growth rate Mortality1 

(alday) % 

45±20 33(6) 
60±17 17 (7) 

116±37 -
95±30 -

118±28 -
126±8 -
114t18 8(7) 

1.Figures inbiackets show adult mortality rates. See Klango (1988), Madsen of al(1990) and Nkungu (1991) for 
details. 

that the only way to start was through assistance 
from SUA. Finally, project participants did not 
appreciate that by using the improved bucks 
they could eventually produce almost equally
good dairy goats. However, public meetings will 
be held to help clarify this situation. 

Importance of the research 
programme 

One of the greatest contributions of the research 
programme has been the dissemination of the 
knowledge among Tanzanians on the role and 
importance of dairy goats. This has been 
reflected in the numerous enquiries about the 
programme: 

" 	requests for purchase of bucks and does 
(currently demand is very high and has 
exceeded supply) 

* fast disposal of goats earmarked for culling 
* other institutions have embarked on similar 

projects, e.g. the Anglican Chur;h in 
Morogoro and the Uyole Agricultural C-ntre 
in Mbeya Region 

" groups offarmers have urged the department 
to replicate the project in other areas, e.g. 
Iringa Region and Kilombero District of 
Morogoro Region 

.	 regular visits by government officials and 
their guests 

* 	 the project has been used for training 
purposes. A large number of special projects
for firset degree studies (17), Master of Science 
(4) and Doctor of Philosophy (2) have been 

undertaken. 
Although no empirical figures are presented 

in this paper, farmers have had increased 
earnings from the sale ofmilk and live goats and 
the nutritional status of infants in families has 
been improved. This aspect will be a future 
project activity. 

Future research programmes 
The future of the research programme largely 
depends upon financial support. Funds allocated 
to the project have been small (US$ 8000). 
Hov, ever, from experiences obtained so far it is 
envisaged that priority will be focused on-station 
and on-farm. 

The main future objectives at SUA (on
station): 
* 	 to increase the level of Norwegian blood in 

the goats from the current 50% to 75% to 
maximise their potential for milk production 

* 	 to assess ways of reducing kid mortality 
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" 	 to study the influence of partial suckling in 
kid rearing system on kid survival rate, 
growth and milk production of does 

" to continue with selection in the present flock 

and to follow-up the performance of goats 
bought by farmers from SUA under lowland 
conditions 

" to continue bringing new genotypes into the 
pool to avoid inbreeding, 

The work at Mgeta (on-farm) is expected to 
continue with the following primary objectives: 

* 	 to increase the number of participating 
farmers 
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Summary 

AFarming Systems Research team was formed in 
1983 and started on-farm survey work in 1985 in 
.k.pwapwa District in Central Tanzania. The area 
is in the semi-arid ecozone receiving about 600 to 
750 mm of rainfall annually. The agricultural 
system in the area is based predominantly on 
sorghum/milletlmaize cultivation with livestock 
providing a major source of income. A diagnostic 
survey identified the following as the major
canstralins to the livestock production systems: 
poor infrastructure, unlavourable land tenure, 
erratic rainfall, poor anitral nutrition, shortage of 
water, animal diseases, low genetic potential of 
the animals and poor mirketing structures. The 
research team put together a package of 
technologies for on-farm introduction (in Berege
village) and evaluation and it included improved
Jdpwapwa breed of catile, improved forage 
species, intensive feed gardens, con- servation 
and utilisation of crop residups, disease control 
and dual-purpose legumes. A1 collaborating
farmerr purchased the improves catiae and 
adopted the other technologies at varying levels, 
None of the technologies were rejected 
completely. The introduced cattle performed as
well a, on-station, and the following were the 
means of the production coefficients: milk yield 
per lactation of 300 days was 1626 kg; calving
intemal of 498 days and age at first calving was 
, a:onths. The original foundation stock 
comprised 20 animals; this number has 
multiplied toover70headofcattle.Collaborating 
farmers have benefited through additional 
supplies of milk for home con- sumption and 
sale. On the whole the tech- nologies proved
appropriate for th- ecozone and the 
socio-economic environmenL 

Introduction 

Tanzania is situated in equatorial East Africa 
2 ,tcovering a land area of 945,000 km (Figure 1).

Forty per cent ofthe country is under permanent 
pasture while only 6% is arable land (NARM
Task Force, 1991). 

Moat ef the country lies above 200 m above 
sea level (asl), witl the semi-arid central plateau 
lying between 1000. -id 1500 m. On average, the 
country receves adequate rainfall with high
variations from year to year. The mean annual 

rainfall ranges from below 500 mm in the drier 
central part to over 2000 mm in the northeastern and south-western highlands. 

The natural vegetation across the country is 
very varied due to the diversity of ciimate, soils 
and land-form. The spectrum of vegetation 
ranges from sparse semi-arid species to rain 
forests and includes a variety of bushland and 

grassland species (Pratt and Gwynne, 1977). 
The human population, according to the 1988 

census, was 23 million with an average
population density of about 26 persons/km and 
a population growth rate estimated at 2.8% a 
year. About 90% of Tanzania's total population
lives in the rural areas and is mositly engaged in 
agriculture (MALD, 1988). The rural population
is distributed in 8000 villages throughout the 
country and averages 250 households per village. 

Agriculture is the mainstty of the economy 
and contributes about.50%of ie Gross Domestic 
Product (GDP) and over 80% of the recorded 
export earnings. Agriculture accounts for 90%of 
rural employment and, most importantly, it 
provides food for the country's population
(NARM Task Force 1991). 

SLe and iniportane6 of the 

livestock industry 
Tan;ania has the second highest livestock 
population among the countries in sul>.Saharan 
Africa. The country has 12.5 million head of 
cattle, 6.5 million goats and 3.1 million sheep
cal, 1. 
(MALD, 198 ").

Despite the high livestock population, the p, r 
capita animal protein consumption in Tanzania 
is 6 g/day which is far lower than the FAO 
recommended level of 21 g/day (LPRI, 1983) 

More than 90% of the national cattle her(' is 
found in the traditional sector, in which over 9t %of the cattle originate from the small E&1t 
African Zebu (EAZ) known as the Tanzania 
Shorthorn Zebu (TSZ). 

The TSZ cattle are characterised by low pro
duction coefficients compared with exotic cattle 
(Bos taurus) breeds. Stokes (1976) reported the
following production coefficients of the TSZ 
cattle in the traditional sec' n calving rate 45%, 
calf mortality 30%, mortality of other cattle 10%, 
female maturity age three years, selling age of 
males seven years and average markt eff-take 
13%. Despite their low production coefficients, 
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Flguis la.Losadon of Singida and Dodoma regions Figure lb. Skda and Dodoma regions In more 
in Tarzarda. detAL 
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97%and of all beef and 87% of all milk pre luced 
in thc country qre from the indigenous herd 
(NARM Tak Force, 1991). 

The major constraints to cattle productivity 
in the traditional sector of Tanzania, especially 
in.the semi-arid areas such as sdmi-arid central 
Tanzania, inchude poor animal nutrition, animal 
diseases, water shortage and the low genetic 
potential of the indigenous cattle (LPRI, 1986; 
1991). 

Previous research within the 
countrycompositecountryAfrican 

Deliberate research efforts to improve livestock 
productivity in the country were initiated way
back in 1905 during the German clonial 
administration (LPRI, 1983). The research 
emphasis during the early years of the century 
was mainly to combat the incidences of cattle 
disease, a threat to the livestock industry. Cattle 
diseases including rinderpest, Foot and Mouth 
disease (FM~h Contagious Bovine Pleuro-
pneumonia (CBPP) and trypanosomiasis were 
killing thousands of cattle especially in the 
southern part of the country (LPRI. 1983). 

The research focus at that time dwelt on the 
development of vaccines; over 50,000 doses of 

ant-rndrpstserumwere produced every year.
aowtirere wr te esac adr 

takings such as pasture improvement and 
animal husbandry were being carried out 
on-static a and on-farm in selected villages in 
limited numbers (LPRI, 1983). 

Work on breeding to improve the production 
potential of the TSZ was initiated in the early 
1920s. The indigenous TSZ cattle, acquired from 
!.,inga, Rungwe, Singida and Maasailand formed 
the foundation breeding stock and were mated 

-" i i 
Toorge 

/ 

-.,..- -. / 

with exoiic Bos taurus bulls, which were mainly 
of the Ayrshire variety. A rigorous crossbreeding 
programme took off after the importation of the 
dual-purpose zebu breeds from India (Sahiwal) 
and Pakistan (Red Sindhi) and the Bos taurus 
dairy breeds (mainly Ayrshire) from Europe 
(Kiwuwa and Kyomo, 1971; Macfarline, 1971). 
This work culminated in the production of the 
dual-purpose synthetic breed known as the 
Mpwapwa breed, which was fully established in 
1958. 

The Mpwapwa breed is a synthetic or 
breed based on the indigenous EastZebu (EAZ), the Indo-Pakistaul dual

purpose zebu and the European dairy breeds. 
Tebodcmoiino h re srpre
by Macfarlane (1971) is 35% Red Sindhi, 20% 
Sahiwal, 20% TSZ, 10% Boran, 5% Ankole and 
10% Bos taurus (mainly Ayrshire). 

This paper will discuss the performance of 
Mpwapwa breed cattle trander the agro-pastoral 
systems of Berege villdge, Mpwapwa District, 
central Tazania. 

Objectives of the project 

The general objective was to package improved 
Mpwapwa cattle, pasture improvement and 
livestock feeding and management technologies
that were acceptable to farmers in the area and 

to test them on-farm. 
The specific objectives were: 

*to gain an understanding of the existing 
livestock production systems and tc identify, 
constraints and potentials within the study 
area 

* 	 to find ways of improving the feed resource 
base quantitatively and qualitatively through 
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the establishment of good management and The initiaL!y planned target areas were the 
utilisation of improved pastures on-farm Dodoma and Singida regions as shown in 

" to find out whether animal performance can Figure 1.These two regions wcre chosen because 
be improved through the introduction of new they had among the highest livestock 
genetic material, improved feeding and concentrations in the country and were in close 
management proximity to the institute. However, due to 

" 	 to ascertain the possibility of protectiug and resource limitations and other logistical issues,
conserving the environment through the target area was narrowed to cover only
introduction of rational grazing management Mpwapwa District in Dodoma region. While the 
schemes, diagnostic survey covered the whole of 

Mpwapwa District, Berege village was chosen for
Development of the research on-farm research (Figure 2). 
project 
The project, "!.-provement of livestock pro- Figure2. Map ofMpwapwa Ilstdctshowing
 
duction systems in semi-arid centrtl Tan- zania", zones and vllages surveyed
 
was formulated by a multi-disciplinary team of
 
researchers at the Livestock Production Re
searcb Institute (LPRI), Mpwapwa, in 1983. 
Table I shows the res4 arch team members with 0 
their academic backgrounds and research 
interests at the time of project formulation. The 

study was funded by the International Devel- 01 
opinent Research Centre (IDRC), Ottawa, "' 
Canada, which provided the foreign component 00 Mae 
and the Tanzania Government, through the Q Ban LbanA 
World Food Programme (WFP) Tanzania, I Lulu 
initially which provided the local funds to" 1 
support the recurrent costs of the project. M 

Research methodology .e lernbp e 
The research team used the Farming Systems O *("' Ber ? lemu 
Reeearch (FSR)methodology (CIMMYT, 1978) in 	 22 
the implementation ofthe project. The team was C0 
prompted to use the FSR approach after the 
traditional on-station research had failed to 
make the expected impact on the farming com- /
munity, despite the various recommendations '0Kslma" 
that had been made over the years. The FSR 	 -.. ,s5 0-
approach wan also promulgated in the 1983 	 . 
Agriculture Policy of Tanzania as the ideal 
methodology to address the smallholder re
source-limited farmers in the traditional sector(LPRI, 1983). 

Table 1. Initialteam members. 

Name 	 Discipline Department 
A.J. Kitalyi (Mrs) Animal nutritionist Extension Uaison
 
Dr. A.Goodchlid Animal nutritionist Animal Nutrition
 
M.L Kusekwa 	 Pasture agronomist Pastures and Forages 
J.K.K. Msechu 	 Animal breeder Animal Breeding 
J.I. Mkonyl 	 Animal breeder Animal Breeding 
M.A.Kabatange (Mrs) Animal nutritionist Animal Nutrition 
D.S. Msuya Animal production Animal Husbandry
 
Dr. S.M. Das Veterinarian Animal Health
 
A.Rukantabula 	 Animal nutritionist Animal Nutrition 
J.S. Kasonia 	 Animal production Animal Breeding /Extension 
V.G. Rushalaza 	 Animal production Farm Management 
A.P. Masaoa 	 Animal production Pasture Research, Kongwa 
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Table 2. Scbedule ofactIvitles: March 1983-June 1908. 

Period 
March 1983-August 1983 
November 1983-October 1984 
October 1984-June 1985 

July 1985-November 1985 

December 1985-March 1988 

April 1986-June 1986 

Table 2 presents a schedule and sequence of 
activities that were undertaken from project 
formulation until completion of the diagnostic 
phase. 

The detailed discussions on the survey results 
have been covered in the first report of the 
project (LPRI, 1986). 

Before enumerating the on-farm research 
phase it is worthwhile mentioning the problems 
that were observed to influence livestock 
production within the farming system of 
Mpwapwa District. 

Constraints to livestock 
production 

The general constraints included poor infra-
structure and poor marketing facilities; com-
munal land tenure; and unreliable rainfall. 
These constraints were exogenous, policy and 
climatic issues that were beyond the research 
team's capability and mandate. 

However, the recommendations accruing 
from the survey were communicated to tho 
relevant institutions for further processing. This 
was an attempt to minimise the external factors 
that would influence project implementation and 
eventually affect potential project benefits. 

The specific priority constraints identified to 
influence livestock production in the area were: 

Poor animal nutrition 

The natural pestures in semi-arid central 
Tanzania are characterised by very rapid 
growth during the short rainy season, resulting 
in early maturity and rapid deterioration in 
nutritive value as the dry season sets in. 
Therefore, for a period of six to nine months of 
the year, feeds available to the ruminant 
livestock are in short supply and whatever is 
available is of very low quality, 

With the existing land tenure system, the 
livestock compete for the available pasture. Such 
a system of grnassland utilisation leads to a high 
degree of overgrazing and overstocking with the 
resultant effect of land degradation. About 60% 

Activity 
Project formulation 
Submission and approval of project 
Ordering of equipment 
Procuring local funds 
Collection of information 
Informal survey 
Questionnaire designing 
Training enumerators 
Formal survey 
Evaluation of formal survey and 
Report writing 

of the respondents in Berege indicated that 
pasture shortage during the dry season was one 
of the most critical issues. 
Water shortage 

Inadequate access to water for both human and 
livestock use during the dry season was 
identified as a priority problem in the area. The 
animals had trek distances exceeding 5 km in 
search of drinking water. Watering of cattle was 
rationed to every other day or twice a week. Asa 
solution to this problem, the livestock keep;-s 
grew a type of water melon (Citrullusvulgc.ris) 
which was harvested and stored for use as a 
source o 'water. 

Animal diseases 

Improved livestock production has been 
hampered by poor health and very high 
mortalities. The most predominant livestock
killer diseases were singled out as tick-borne 
diseases, especially East Coast fever (ECF) and 
anaplasmosis. Trypanosomiasis is endemic in 
areas bordering the tsetse fly belts ofArusha and 
Iringa regions (Figure 2). 

Also, repeated outbreaks of viral Foot and 
Mouth disease (FMD), bacterial (anthrax and 
blackquarter) diseases and endoparasites 
(gastro-intestinal helminths) are widely 
distributed in the area (LPRI, 1986). 
Low genetic potential of the indigenous 

cattle 

The survey revealed that the TSZ in the area 
exhibited low production coefficients similar to 
the average for the national herd (Stokes, 1976). 
The calving rate of cows over three years old was 
45%; calf mortality to yearling, 12%; mortality 
of other cattle, 10%; selling age of males, seven 
years; and market off-take was only 13%. 

According to Getz (1974) the average 
lactation length was 186 days and there was a 
low lactation yield of 430 kg. A recent quick 
survey undertaken in Berege village indicated 
that the TSZ on average produce 0.5 to 1.5 
litres/day with an average lactation length of less 
than 180 days (Rushalaza and Kaliba, 1992). 
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Technologies introduced in the 

farming system 

In addressing the constraints, a number of 
technologies were designed for on-farm research 
and development. Many of these technologies 
had been developed on-station and were ready
for on- ferm testing and validation, 

However, due to resource limitation (funds, 
facilities and manpower) the research team 
screened them and came up with a short lis. of 
components to be introduced on-farm: 
" introduction of the Mpwapwa breed cattle 
" introduction of improved pasture species 
" establishment of Intensive Feed Gardens 

(IFGs) 
" utilisation of cereal stovers and other crop 

residues 
" introduction of dual-purpose legumes 
" increased use of water melons (Citrullus 

vulgaris)as a substitute for water. 

For the purpose of the workshop only a

detailed discussion on the introducton of the 
Mpwapwa breed cattle and its performance
under farmers' management will be made. 

Hand milking the cows was normally done 
twice daily: in the morning between 0700 and 
0800 hours and in the afternoon between 1600 
and 1700 hours. Partial milking was practised in 
the area and normally the milk let-down was 
stimulated by the presence of the calf. Milk 
recording was done by the farmers themselves, 

Atrainedm ' recorderresidentintheviliage 
visited the farmors on a regular basis, with the 
aim of cross-checking the recording operations. 
Secondly, the recorder discussed various aspects 
of the general management of the cattle with the 
farmers. Besides this, one member of the 
research team visited the farmers to check milk 
records once fortnightly. 

Other records kept by the farmers included 
dam and sire identity, calving date, calf identity, 
birth weight and liveweight once every three 
months and the date of the erd of lactation, 

The routine disease control measures 
undertaken by the farmers included spraying 
the animals with acaricides once weekly, to 
reduce the incidence of ticks and tick-borne 
diseases especially East Coast fever (ECF) and 
anaplasmosis which are endemic in the area. 

Wholesale drenching of the animals wai 
normally done twice during the wet season. 

Introduction of dual-purpose Mpwapwa 
breed cattle 
In 1987/88 the Livestock Production Researc 
Institute (LPRI), Mpwapwa, sold a total of 2C 
in-calf Mpwapwa breed heifers and six breedinq 
bulls to 17 selected rarrers at Berege village, 
The price paid per animal was TSh 10,000, 
equivalent to US$ 60 (at the time). 

Before the sale of the cattle each of the 
cooperating farmers was required to construct a 
simple cow shed, a crush and a feed storage 
structure. Concurrently, the project assisted the 
farmers in the establishment of at leE t 0.5 ha olimproved pasture species, either a pure stand ol 
buffel grass (Cenchrusciliaris)or a miz.d stand 
of buffel grass and siratro (Macroptijium 
atropurpukeum),referred to as an "inter eniefeed 
garden" (IFG). 

The feeding system adopted since the 
acquisition of the Mpwapwa cattle is to herd the
animals during the day (from 0800 to 1200 hoursand from 1400 to 1600 hours) within a radius of 
50 m from the kraal. At mid-day and at night the 
cattle were brought back to the kraal. A number 
of farmers provided cereal bran and common salt 
to the most vulnerable classes of stock, namely
sick animals, pregnant and lactating cows. Some 
farmers depending on availability, provided 
water melons, ground water-melon seeds and/or 
Acacia tortilispods to boost the protein content 
of the diets. 

During the wet season, the cattle were 
watered at least once a day, whereas, during the 
dry season the animals were watered every other 
day. In some cases, depending on the severity of 
the dry season the cattle are supplied with water 
once every three days. Tn most cases, when the 
frequency of watering was reduced the animals 
were given an average of two to three water 
melon fruits. The fresh weight of water melon 
fruit ranged between 1 and 27 kg (Kusekwa et 
al, 1990). The chemical composition of water 
melon samples collected from Berege village is 
shown inTable3. 
Achievements 

The iilk production and reproductive per
formance of the Mpwapwa cattle at Ber"ge 
village are shown in Table 4. 

Table3. Chemical composition ofwater melon (Citnjllus vulgais) from Bermg villae. 

Feed component 
Whole sample 
Flesh pail 

Seeds 

DM(%) CP(%) Aah(%) NDF(%) IVDMp(%) 
6 16.5 10.5 40.9 72.5 
5 8.9 13.0 41.5 75.7 
- 16.9 3.0 58.1 35.6 

Sow= KuWedw at -d(9). 
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farmers who were keen to establish and manage 
Table 4. 	 Milk production and reproductive 

peronnanceofMpwapwa cattle at 
Bereg/. 

SD2Parameter N' Mean 
Milk yield (kg) 3 30 1626 .3 
Daily milk yisld 30 5.5 1.1 
(kg/d) 
Lactation 	 length 30 300 17 
(days) 
Calving Interval 18 498 97 
(days) 
Age at first 10 33 9.7 
calving (months) 

1. Number of observations. 
2. Standard deviation, 
3. Mill yield for the first three lactaticas and 

excludes tho ,,',ount suckled by the calf. 

The mean lactation yield of the Mpwapwa 
cattle at Berege was within the values reported 
on-station (Mpiri, 1982; Mkonyi, 1983, Kasonta, 
1988). The similarity was expected since the 
general cattle management practices were more 
or less similar. 

The mean age at first calving was 33 months 
and is lower than the range of 37-50 months 

reported on-station (Katyega, 1981; Getz et al, 
1986; Kasonta, 1988). This might probobly be 
due to the fact that farmers mated their heifers 
at an earlier age compared to thoue on-station 
where a strict mating schedule (after attaining 
200 kg or at two years) was adhered to. On the 
other hand, it can not be completely ruled out 
that heifers on-farm attained an optimum 
liveweight at first mating (Stobbs, 1967) much 
earlier than those reared on-station. This could 
be possible due to a faster growth rate resulting 
from better feeding and general management of 
the relatively smaller herds. 

The mean calving interval of498 days, witha 
standard deviation of 97 days is within the range 
reported earlier (Das et al, 1986; Kasonta, 1988). 
The apparently longer calving interval of .he 
Mpwapwa cattle at Berege may be associated 
with a number of factors, such as inability of the 
farmer to detect heat, early embryonic mortality 
and the failure by the farmers to obtain the 
oreeding bull at the correct time (Kasonta et al, 
1990). The long calving intervals of the 
Mpwapwa cattle on-station may be attributed to 
some level of sub-fertility due to moderate under-
nutrition and the rigid mating seasons (Kasonta, 
1988). 

In general, the milk production and 
reproductive performance of the Mpwapwa 
cattle under farmer management in Berege does 
not differ significantly from that et LPRI, 
Mpwapwa. However, some other management 
aspects deserve mention at this point. The 

the IFGs, were able to get adequate feeds to carry 
their animals through the dry season, hence 
maintaining milk production and growth of the 
animals for a relatively longer time than those 
who were not. This fact may explain the observed 
variations in milk production and reproductiveperformance. 

Similarly, a good proportion of the coop
erating farmers, especially those with donkey 
carts adopted the technology of collection and
conservation of cereal stovers under shed in the 
fields near the cattle kraals fRr use during the 
critical feed shortage period. However, the 
farmers who did not own donkey-carts stacked 
the stover loose in the fields near the home
steads. It has been deduced that those farmers 
who had adopted the feed conservation 
strategies that were recommended had adequate 
feeds for their 'vestock. This enabled their 
animals to remain in production and in good 
condition for longer periods (Kasonta et al, 1990). 

During the diagnostic survey, it was observed 
that a local water melon ecotype was inter
cropped in cereal fields, and fed to cattle during 
the dry season mainly as a source of water. This 
was a local initiative and technology in the area, 
that attracted the interest of researchers and 
hence warranted further study and devel
opment. 

A quick survey was conducted in Berege 
Village in the 1988/89 season as a follow-up to 
this. The objective was to gain an insight to the 
melon production characteristics within the 
existing farming system (Kusekwa et al, 1990). 
The results of the survey revealed that the 
spacing between the water melon plants within 
the intercrop situation ranged from 0.5 to 11.5 m 
giving a plant population of between 1000 to 
6000 plants/ha. The fruit numbers ranged from 
3000 to 20,000 per ha with a fresh weight per 
fruit of 1 to 27 kg, giving an estimated one 
hectare yield of 5 to 10 tons (Kusekwa et al,
1990). The details of the nutritional aspects of 
the water melons have recently been 
documented (Shayo, 1992). 

Implementation priblems and solutions 
The most recent report showed that the 
Mpwapwa cattle population at Berege had more 
than tripled, i.e. the total populatlon was over 70 
(Anon, 1991). About 16 head of cattle, momtly 
bulls, had been sold either within the vi!age er 
at auction markets outside Berege, at prices 
ranging from TSh 65,000 (US$ 217) o T.Sh 
120,000 (US$ t100) per animal depending on 
where they were sold. There are implications to 
this. Fprmers realised that they could mauke 

substantial profit by selling their surplus 
animals at auction markets rather than within 
the village and that if an oppropriate breeding 
programme was not adopted, inbreeding would 
soon become a serious problem hind.ring further 
improvemen', in livestock productivity. To 
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circumvent this problem the "Open Nucleus The availability of improved breeding
Breeding Scheme" was proposed(Kasonta, 1989; animals for wider distribution to livestock 
Kasonta and Nitter, 1990; Kasonta et al, 1990) 
for introduction and is expected to start soon. 
The scheme will involve the Mpwapwa cattle 
population outside the nucleus at LPRI 
Mpwapwa, i.e. the Berege and Hombolo herds, 
as bull multipliers. These herds could receive on 
a regular basis breeding stock of both males arid 
surplus females from the nucleus and in turn 
provide production herds with bulls and females. 

Apart from this, the most productive females 
on-farm will be screened and introduced into the 
nucleus as part of the nucleus replacement cows 
in a multiple ovulation and embryo transfer 
(MOET) programme. Such a breeding scheme 
was not only found appropriate in avoiding
detrimental effects of inbreeding in such small 
herds, but also ensured continuity of genetic 
improvement in the population (Smith, 1988; 
Kasonta and Nitter, 1990). 

Concluding remarkzs 
Much could be done in improving the incomes 
and standard of living of the smallholder 
livestock keeper in central Tanzania through 
introduction of improved genetic material 
coupled with improved feeding and general 
management. 
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Summary 

The increase In milk production by pert-urban 
small-scale farmers in Botswana became a major 
objective of the Ministry of Agriculture during
the National Development Plan 6 (NDP6) 
(1985-91). It was envisaged that increased 
production in this sector would not only increase 
local supplies for home consumption but would 
also lead to surpluses available for sale. To 
support the need for increased milk supplies 
and to examine the potential for small farm 
production the Animal Production Research Unit 
(APRU) and the Department of Agricultural 
Research established a project to investigate the 
problems of milk production by small-scale 
communal cattle owners around urban areas, 

Lack of adequate nutrition, especially during 
the dry-season, svas identified as a major 
constraint to sustainable milk production in 
small-scale farm conditions (1983-84). Increased 
milk production in a small-scale setup requires 
investigations into potential feeding strategies 
using locally available feed resources. 

Considerable quantities of crop residues aie 

produced and can be harvested for dry season 
feeding of lactating and in-calf cows. On small 
farms, the nutritioral quality of crop iesidue-
based diets can be improved by either providing 
a high quality legume fodder (high prot(.in) and/ 
or combining with other available mtlling by-
products such as sorghum bran (moroko). There-
fore, the researchemphasis hasbeen to encourage 
farmers to harv st and conserve all their crop 
residues and !.ointegrate fodder crops into the 
fi,ringsystems and establish a practical feeding 
programme based on planted fodder and crop
residues. 

Problems which have been isolated are 
mainly related to feed procurement. Despite
these problems, fodder production and con-
servation of crop residues such as sorghum 
stover, sorghum chaff/husks and sorghum bran 
for dry-season feeding, are a major activity of the 
46 farmers participating in the dairy production 
project. The feeding system for in-calf and 
lactating cmossbred and Tswana cows are based 
on local home-grown -Feed resources. The dry 
season feeding strategy using high protein 
farmer-grown lablab hayin association with crop
residues and by-producL. has been a significant 
intervention In small scale dairy farms. 

Despite animal health problems, Snmental 

crossbred cows are promising as a dairy breed for 
small-scale faints. The management system is 
less Intensive than for pjre-bred dairy cows and 
retains flexibility in terms of Increased milk yleld 
and sale of animals for beef. 

Introduction 

Botswana is situated in the centre of the 
southern Africa platepu. It is a land-locked 
country of 570,000 kin with a mean altitude of 
about 1000 metres above sea level. It has a semi
arid, continental climate with an average 
rainfall of 450 mm which is both erratic and 
unevenly distributed. The rains occur duringthe 
summer season as rain stormt. The weather 
rang-s from tropical in the north to semi
temperate in the s3uth, where winters are dry
and temperatures vary from day to day with 
frequent frost. The maximum temperature for 
the hottest month (December) is about 35"C andt m~iu temperature for the coldest month 

(July) is 3C; occasionaly timperatures can fall 
below 0C. 

Moe than half of the country is covered with 
shrub and tree savannah which deteriorates into 
a low shrub savannah in the Kgalagadi Desert. 
The national rangeland is mainly suitable for 
extensive grazing of ruminant livestock and 
wildlife. 

The main resource of Botswana apart from its 
people, has been its cattle of wh. ch there were 
three million in 1982 (Ministry af Agriculture,
1986). The cattle population is raw estimated at2.6 million (Ministry of Finance and 
Development Planning, 1991). About 84% of the 
national here is kept on communal land, whilst 
16% is kept on commercial ranches. The cattle 
idt is amjo conriut toces bee 
industry is a major contributr to exports; beef 
export earnings more than cover the cost of basic 
cereal imports. Although the contribution of the 
agricultural sector has been declining since 
Independence, the sector still remains an 
important source of food, income, employment
and cap.tal for the majority of the population. 

The common breed used for both milk and 
meat production in Botswana is the indigenous 
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Tswana breed. However, there are few 
commercial dairy farmers who keep exotic 
breeds such as the Holstein-Friesians, Jerseys, 
Simmental, Brown Swiss and some crossbred 
animals. In 1988, it was estimated that 
commercial dairy farms had a total of 2750 milk 
cows of which 1340 produced an average of 4.1 
million litres of milk per year (Animal 
Production Division, 1989). This only met 26% of 
the local demand. The deficit is met by imports 
from South Africa and sometimes from 
Zimbabwe. 

A research programme was initiated on dairy 
production to develop appropriate dairy 
production systems for both small and large 
scale producers. Traditional amall-scale milking 
entails overnight separation of cows and calves 
and morning milking using suckling to stimulate 
milk let down. It was found necessary therefore, 
to determine the potential of such a system for 
increasing milk productior, and to develop 
appropriate management packages for the 
system. 

The major objective of the programme was to 
increase milk production by small-scale 
communal peri-urban cattle owners. 

Development of the research 
programme 
The increase in milk production by peri-urban 
small-scale farmers in Botswana has been the 
major objective of the Ministry of Agriculture in 
the past six-year NDP 6 (Ministry of Finance 
Development Planning, 1985). It was thought 
that increased production in this sector would 
not only increase local supplies for home 
consumption but could also lead to surpluses 
available for sale to the rapidly increasing urban 
population. With increased urbanisation, the 
demand for milk and milk products increased by 
15% during the NDP 6. In 1985, Botswana 
imported 80% of its fresh milk needs and the 
entire requirement for other milk by-products. 
Today the country siands abut 16 million Pula 
(an equivalent of US$ 8 million) annually on 
these imports (Ministry of Finance Development 
Planning, 1991). This is a food security issue and 
cannot be left unchecked. In response, inves-
tigation programmes into milk production 
systems were initiated in 1979 (APRU, 1982). 

The development of a milk industry in 
Botswana is affected by both technical and 
non-technical constraints. Cattle production 
depends on the availability of adequate feed 
supplies and good management. Recurring 
drought, unreliable rainfall and poor soil fertility 
cause feed supplies to fluctuate both in quantity 
and quality. F otein and mineral content of the 
natural pastur~as is generally low, especially 
during the dry seoson. Conservation and storage 
of feed from the tile ofits maximum availability 
to the time of its tse could be a usefil strategy. 
Though crop residues are available after grain 

harvest, the use of these plant materials as 
livestock feed by the small-scale farmers is 
constrained by lack of transport, labour and the 
long distance bitween homestead and fields. 

Improvement of the Tswana breed for milk 
production has been done through crossbreeding 
by using performance tested Simmental bulls. 
The major problems affecting the provision of 
this service to livestock producers are: 
inadequate artificial insemination facilities; 
insufficient numbers of selected bulls for 
interested farmers; and the shortage ofqualified 
personnel at both technical and professional 
levels. 

Livestock diseases have been controlled quite 
effectively through strategies developed by the 
Department of Animal Health and Production. 
Desrtet olm Helh an Productio 
vesp ites ch ast and 
qualified staff to conduct rsearch and field 
investigations pose problems in the control of 
ivestia sept 
livestock diseases. 

Surplus milk produced in the traditional 
sector during the wet season is fermented to 
make madila (sour milk). The long distances 
involved, lack of transport and of proper cooling 
facilities preclude the sale of fresh surplus milk 
in urban areas. 

A small-scale dairy research programme was 

conceived and implemented to diagnose the 
major constraints contributing to low milk 
production, followed by on-farm testing of 
alternative technologies. An on-farm dairy 
research project was started and located in the 
traditional farming area in the Gaborone Region. 
The aims of the project were (1) to examine the 
potential for increasing production of milk and 
milk products; (2) to test management 
technologies developed on-station to improve 
milk production; and (3) to evaluate the economic 
viability of these interventions. This project is 
jointly financ ad by the Government of Botswana 
and tb- 1..ernational Development Research 
Centre (IDRC) of Canada. To date, there are 46 
farmers participating in the project and all of 
whom practise mixed crop-livestock production 
within the Gaborone peri-urban communal 
areas. 

hr.piementation of the prograiyae 
The major objectives of the project were to: 

• 	 increase milk production by small-scale 
farmers through improved breeding, feeding 
and management 

• 	 identify the socio-economic factors and 
constraints limiting production, marketing 
and consumption of milk in the rural areas 

° 	 evaluate the technical and economic 

performance of new interventions 
• 	 strengthen the local research capacity 

through training. 
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Research methodology 
Project implementation started in February 
1985. Initially the approach was to review the 
objectives and proposed methodology and to 
establish awork plan forresearch activities. This 
included identification and designation of 
small-scale dairy development localities and the 
areas of collaboration within and between the 
various research disciplines in the Animal 
Production Research Unit (APRU), the De-
partment of Agricultural Research, the De-
partment of Animal Health and Production and 
District and Regional Agricultural Extension 
staff, 

In the meantime, the ground work for the 
project implementation was completed. This 
included the selection of Simmental-Tswana 
crossbred cattle for exchange with farmers' cows; 
the identification and selection of participating 
farmers based on the agreed criteria; the 
baseline survey; measurement of each farmer's 
crop area and yinld of crop residues and plnted 
fodder; construction of basic dairy infra-
structure; and purchase of project vehicles, 
laboratory equipment, veterinary supplies, dairy 
utensils, fodder seeds and fertiliser. 

Finally a "Small-Scale Dairy Technical and 

Management Package for on-farm Research" 

was prepared and agreed upon in August 1985. 

The introduction of this technical and
 
management package marked the actual field 

implementation of the project. 


Introduction of the technicalpat c tn oThe 
package 
Simmental-Tswana crossbred cattle 

Simmental-Tswana heifers (in-calf to a Sim-
mental bull) were selected from APRU ranches 
and aggregated from about August 1985, for one 
month, at a temporary assembly and distri-
bution point at the central research station. 
Diring this period they were adapted to the re-
. mmended cereal stover-based feeding system, 

trained and conditioned by the project staff, 
Each of the 46 farmers was pr'vided with one 

of these in-calfheifers in exchang for a cow from 
his herd. The crossbred heifers were allocated on 
a strictly random lottery basis. 

The Simmental crosses were considered for 
free replacement by the project if they failed to 
produce milk satisfactorily or if the calf died 
within the first two months ofexchange or if they 
died or were injured on-farm due to project-
related activities (e.g. heartwater vaccination). 

Crop and fodder production 
All participating farmers were provided with 20 
kg of Dolichos lablab (Lablabpurpureus)seed, 
enough to plant one hectare of iand. All 
cultivation, planting and harvesting was done by 
the farmers. The farmers were also responsible 
for obtaining their normal subsistence crop seed 
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and fertiliser for routine seasonal planting. 
Allocation ofland for various crops wai left to the 
farmer. 

At the end of the cropping season farmers 
harvested all legume fodder hay (lablab) cereal 
stovers and all crop residues. These were then 
stored for winter or dry-season feeding to in-calf 
cows, milking cows and calves. 

Feeding system 
A flexible, practical feeding system was rec
ommended which was also dependent on the 
availability of local feed resources and seasonal 
variations. The feeding system was divided into 
summer (wet) season and winter (dry) season. 
Summer season - Decemberto April 
. natural pasture grazing; 

* sorghum bran (moroko); 
* mineral supplements - bonemeal and salt 

(1:1) or;
 
° dicalcium phosphate (DCP) and salt (1:2)
 

ad lib. 

Winter season - May to November 
Four alternative rations were recommended 

and compared in on-farm trials: 
• natural pasture grazing; 
* lablab hay; 

• sorghum bran (moroko); 
* mineral supplements as above; and 

•sorghum stover.sogustvr
project started during the drought of the 

mid-eighties. Due to prevailing climatic 
conditions and to assist farmers, the project 
purchased and supplied additional cereal crop
stovers, legume hay and sorghum bran (moroko) 
to enable a minimum of one and a maximum of 
four lactating cows to be fed during the first two 
winter seasons (120 days each season). The 
ma::imum crop stover provided by the project 
was up to 100% of the stover harvested by each 
farmer. The provision of this feed subsidy was 
only intended to assist farmers in the first two 
years of operation. 

Breeding system 
Artificial insemination was chosen as the most 
appropriate method for breeding to enable 
Simmental semen to be used on the farmers' 
existing Tswana cows and to provide a "grading
up" mechanism for those crossbred cows 
provided by the project and kept on-farm. 

Provision was made for the farmers' Tswana 
cows to be sent to the nearest Al centre for 
insemination between November and March. 
'ihe Simmental crossbred cows owned by the 
farmers were inseminated on-farm. The semen 
and the insemination service were provided by 
the project. Farmers assisted in recording the 
incidence of first heat so that the next cycle could 
be anticipated and prepared for. Local bulls did 



not have access to these cows. The initial cost of 

this AI programme was birne by the project. 

Milking 
It wati recommended that cows be milked twice 
a day, in the morning and evening. However, 
milking frequency depended on the farmer's 
management decision. To initiate milk let-down, 

calves were allowed limited suckling at the time 
of milking. 

Calf rearing 
to initial milkCalves were given access 

(colostrum) during the first three days of 
lactation to ensure an adequate supply of 
colostrum. Subsequently, calves suckled for a 

minimum of 30 minutes in the morning and 
evening after milking. The condition and weight 
of calves were monitored and adjustments to 
milking made accordingly. Calves were kraaled 
separately and, depending on their age, were 
provided with good quality stover, legume hapy, 
sorghum bran and mine,-al/vitamin supplements 
and adequate health and sanitation care. 

Feeding 
Lactating cows were stall-fed in winter and 
grazed in summer in accordance with the 
recommended seasonal feeding system. Cattle 
were trekked to the nearest water point since it 
was difficult to provide water in the kraals. 

Health and sanitation 

The project provided routine veterinary
T pta

assistance through the services of the Bc':,vana 
College of Agricalture and the Animal Health 
and Production Department of the MinL..-j of 
Agriculture. The assistance included: 
ick control. The project supplied a knapsack 

sprayer and acaricides to be shared by three 
participating farmers. Acaricides were provided 
free of charge in the first two years of parti-
cipation. Cattle were sprayed by the project staff 
once a during the winter and twice a month 
during the summer. 
Vaccinations. Routine vaccinations against an-

thrax, pasteurella, calf paratyphoid, brucellosis 

and heart water were provided free of charge by 

the De partment of Animal Health and Pro-

duction of the Ministry of Agriculture. 

Generalhealthand veterinaryservices. Parasitic 

control and deworming practices were based on 

recommendations made by the Veterinary De-

partment. Dosing was done twice a year, at the 

start and the end of summer. The drugs were 

provided by the project for the first two years of 

participation. 


Milk recording equipment 


Each farmer was provided with the following 

milk recording equipment: 

* 	 milk recording forms 
• 	 two calibrated 10-litre plastic milk buckets 


for recording milk yields 


• 	 one 10-litre milk can for storage 

• 	 one seamless milking bucket. 

In addition, all farmers' cattle were ear
tagged and weighed every two months. Project 
staff and participating farmers kept 
performance records and additional farm related 
data records. 

Rural milk marketing and processing 
Milk collection and cooling centres are currently 

being established in each village to facilitate 
marketing of the farmers' milk. Already oliL of 
these centres is being equipped with solar 
powered cooling facilities. Farmers will deliver 
their fresh milk in cans to the centres for sale. 

When milk supply exceeds the demand in the 
villages the surplus milk will be sent to Gaborone 
Dairy Cooperative for processing and marketing. 

During 1987/88, studies to investigate 
traditional milk processing methods by farmers 
were initiated. A survey of milk procesing 
techniques (inadila), chemical composition and 
microbiological studies of fresh milk and 
processed products have been undertaken 
(APRU, 1988). 

Summary of research results 
All participating farmers were located within the 
communal areas of the Gaborone region and 
practised mixed crop-livestock farming. Some of 

these farmers already had experiences in har
vesting and feeding crop residues. The project 
encouraged farmers to collect and conserve crop
residues for feeding to livestock in the dry 
season; the advice was generally well ap
predated. 

Research has shown that the controlled 
feeding of crop residues to beef animals can 
improve animal performance (APRU, 1986). The 
dairy project in a parallel investigation is testing 
a package based on locally available feeds and 
improved cow breeds which is proving par
ticularly attractive to a wide range of farmers. 

Milk represents an important element iv the 
diet of most farm families and the high milk 
yields ofthe Simmental crossbreds has increased 
the availability of milk for family consumption. 
Some participating farmers already produce 
surplus milk. The balance is sold fresh or in a 
semi-processed form as sour milk (madila).The 
availability of milk for home consumption and 
the generation of income through the sale of 
surplus have been the major benefits to the 
participating farmers. 

Dairy production based on dual purpose 
cattle using the Simmental crossbred is pro

mising. The management bystem is less 
cows andintensive than for purebred dairy 

retains flexibility in terms ofincreased milkyield
and the sale of animals for beef. Participating 
farmers showed enthusiasm for the cow-for-cow 
exchange ofthe crossbred and also sent 194 open 
Tswana cows for artificial insemination to the 
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government centre between 1935 and 1990 

(DPR, 1989). Therefore the multiplication of the 

Simmental crosses is picking up well. 


Each participating farmer made his own 
decision in terms of land preparation, planting, 
weeding, harvesting and allocation of land for 
various crops. The predominant crops were 
sorghum and millet intercropped with either 
cowpeas or water melons. The project succeeded 
in convincing participating farmers to allocate 
one hectare of land for fodder (Lablabpurpureus) 
production. Here fodder production has become 
a major component of the cropping system 
(Boitumelo et al, 1991). 

The feeding system is practically oriented and 
hence based on local feed resources i.e. winter 
(dry season) feeding using conserved crop 
stovers, legume fodders and sorghum bran 
(moroko) and summer (wet-season) feeding on 
natural grazing. In a comparative winter-feeding 
trial the dry-muttter intake values were not 
different from t:e range recommended for 
dual-purpose cattle. 

The dry-season feeding ;.rategy using high 

protein lablab legume fodc'er, planted and
 
harvested by farmers, fed in association with 

crop by-products and post-ha vest residues has 

been a significant interventior, in the small dairy 

farms. All farmers harveptei and stored on the
 
average 34, 63; 28, 70; 113, 3, ;and 35, 26 tonnes 

of dry matter of lablab and sorghum stover for 

the 1985/86, 1986/87, 1987/88 and 1988/89 

seasons, respectively (Boitumelo et al, 1991). 


In terms of management, all farmers were 
responsible for feeding and watering their cattle. 
Some farmers milked the cows twice a day but 
the majority milked once a day. Those 
participating were provided with standard forms 
to record the daily milk yield ofeach cow. Surplus 
fresh milk or sour milk was sold to the nearby 
villages. 

Animal performance data indicated that 
under similar nutritional and management 
conditions Simmental crossbred cows produced 
about twice more milk per lactation than Tswana 
cows. Average milk produced per lactation 
(average 250 days and 200 days) by breed for the 
1985/86, 1986/87, 1987/58 and 1988/89 seasons 
were 760, 338; 890, 319; 818, 474, and 988, 420 
litres for Simmental crossbred and Tswana cows, 
respectively (DPR, 1989). These quantities do 
not include the portions suckled by the calves, 

Average birth weighk,, for Simmental 
crossbred calves (34 kg) wvere higher than for 
Tswana calves (28 kg). At 12 months of age the 
average liveweights for Simmental crossbred 
calves and Tswana calves were 147 kg and 124 
kg, respectively (DPR, 1987). This shows that the 
crossbreds are also good beef producers. 

Improved feeding, disease control and 
management has resulted in overall better 
condition of animals in the project area. For 
example, in the 1985/86 season five Simmental 
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crossbred cows died, while in the 1986/87 season 
seven crossbred cows and calves died. In the 
1987/88 no cow n'ortality was recorded. This 
trend shows a reduction in incidences of 
mortality. 
Problems or failures 

The problems that have been isolated are mainly 
related to feed procurement. Firstly, the major 
constraint observed during harvesting and 
conservation of lablab was the duration of time 
required to dry the stems. Lablab leaves dry and 
shatter within three days while it takes up to six 
weeks for the stems to dry completely (DPR, 
1988). Secondly, the labour required to harvest 
sorghum stover is a constraint in that it affects 
the quantity that can be harvested and 
conserved by farmers (APRU, 1989). 

Another problem relating to animal health 
concerns several reported deaths had no known 
causes. As a result it has not been easy to 
adequately address the problem. Lack of 
organised marketing outlets has also proved to 
be a problem. 

Evaluation of the research 
programme 
The increase in milk production by small-scale 

pen-urban farmers has been a major objective of 
the Ministry of Agriculture during the six-year 
National Development Plan (Ministry ofFinance 
and Dovelopment Planning, 1985). It was 
thought that increased production in this sector 
would not only increase local supplies for home 
consumption but could also lead to surpluses 
available for sale to the rapidly increasing urban 
population. Therefore, the government policy 
environment has been quite conducive to pro
duction. 

The low performance of the dairy subsector 
has been largely attributed to the lack of 
technici expertise within the country. As a 
consequence there emerged a big gap between 
info-mation and extension packages and the 
research and extension methodology needed for 
bringing about increased productivity. Due to 
this problem, technical support was offered by 
the co-sponsors of the project who provided an 
animal scientist to give expert advice. Provision 
was also made to strengthen research capacity 
by training a local young scientist and technician 
in various dairy related fields. In recognition of 
inadequate equipment, laboratory capacity, 
transport etc funds were provided the project to 
facilitate the procurement of these necessary 
inputs. 

Dairy production based on dual-purpose 
c.ttle using the Simmental crosbred proved 
promising and appropriate because it required 
less intensive management skills than the pure 
bred dairy breed. It could also produce 
reasonable quantities of milk and be sold as a 
beef animal. 



Lablab fodder legume has adapted quite well 
in the small farm conditions. It is drought 
tolerant, easy to manage, has grazing potential 
and yields quite reasonable amounts of dry 
matter (average of about 2.55 t/ha per farmer). 

The target group used in this project seems to 
be suitable. However, constraints such as 
sufficient labour for harvesting and conserving 
the feed 'till need to be addressed. The on-farm 
milk production results are comparable with 
those found on-station (APRU, 1988), but the 
lablab yields have been higher on-station than 
on-farm (5.36 ton/ha against 2.55 ton/ha). It is 
thought that this difference was due to planting 
at the correct time on-station while usually 
farmers tended to plant legume fodder after 
planting their crops. 

Availability ofcapital investment for adoption 

of the technologies does not seem to be a serious 
problem. There are various programmes within 
the Ministry of Agriculture that can provide 
funds to groups and individuals to construct dips 
and handling facilities (e.g. Arable Development 
Programme (ALDEP) and services to livestock 
owners in the communal areas (SLOCA)). Inputs 
like drugs are available in government-run 
livestock advisory centres. With the sale of milk, 
it is hoped that farmers will in time afford to 
purchase drugs. Although farmers are expecoed 
to produce the bulk of their feed requirements, 
feeds can also be purchased from LAC and othvr 
private companies, 

A financial assessment of the prospect for 
small-scale dairy farming was carried out on the 
assumption that costs would be met by farmers. 
As it appeared that the labour shortage would 
prevent farmers from producing all supplementary fodder required by the improved 
packaetas terereued that ampcei 
package, it was therefore assumed that a certain 
proportion of the fodder would be purchased thus 
increasing the costs of the improved system 
(APRU, 1989). Therefore the production strategy 
is now aimed at reducing the costs associated 
with an improved system in order to increase the 
net benefit. 

Socially the project has benefited the farmers 
by providing surplus milk which is sold to earn 
income. Some farmers have managed to 
purchase knapsack sprayers and acaricides with 
the money realised from surplus milk sales. 
Because of those spin-offs from milk sales it is 
also planned that the project should commence 
a socio-economic monitoring and evaluation. 

A marketing strategy is being developed, 
involving the establishment of milk collection 
centres to be equipped with cooling and storage 
facilities. A survey on marketing and the 
consumption of fresh and sour milk was 
conducted to identify marketing constraints. In 
this survey over 60% ofthe farmers sold some of 
their milk either fresh or soured. The quantities 
sold were dependent on the amount of milk left 

after daily family requirements had been met 
(APRU, 1988). 

It is not easy to quantify the adoption rate. 
However, out of the 46 farmers participating in 
the project, six other farmers have been provided 

with lablab seed to plant on up to one hectare of 
land. Also several farmers, both small-scale and 
medium-scale, have been enquiring about 
Simmental cows and establishment of lablab 
fodder. In one area where the construction work 
for a milk collection centre is complete, 20 
farmers have formed into a milk marketing 
group. This includes 12 participating and eight 
non-project farmers. 

Focus has been limited to the 46 farmers and 
the other six farmers around Gabo-one. 
Expansion is awaiting the development of an 
extension package. 

The project has been successful in both 
postgraduate and short courses training. Two 
scientists obtained MSc degrees from the 
University of Guelph while one scientist is just 
about to complete a PhD degree in Canada. Six 
project staff attended different specialised short 
coursc in dairy related fields. 

Impacts of the research 
programme 

To assess whether the programme has changed 
or influenced production is not easy, this requires 
a step by step analysis of measurable and tan
gible changes. This paper will only highlight 
some areas whpre it is felt there has been some 
changes main]- tiue to the project. 

Besides the collaborating farmers who have 
benefited directly, the results of the project have 
provided a framework for future development 
programmes in milk and beef production in the 
per-urban areas ofthe country. This information 
from the project has been used in outlining the 
National Development Plan. 

Although Botswana probably does not have a 
comparative advantage in milk production, the 
government's dairy development policy 
encourages this sector. This is evident from the 
assistance the government is providing to 
farmers through the Financial Assistance Policy 
(FAP) and the Dairy Industry Special Fund. The 
new government agricultural policy gives 
considerable aUtention to the cost of producing 
agricultural products. The overall policy is to 
provide sufficient income-generating oppor
tunities to raise household incomes and imp, ve 

access to food. 
The low performance of the dairy subsector 

during the past NDP 6 was attributed largely to 
the lack oftechnical expertise within the farming 
commuaity and the lack of organised marketing 
infrastructure necessary to run a viable dairy 
enterprise. During the NDP 7 (Ministry of 
Finance and Development Planning, 1991), the 
government therefore sought to give more 



emphasis to improvements in the milk 
marketing system and infrastructure and to 
further develop and disseminate dairy
production technology. To this end, the 
government has allocated funds to be used 
mainly for developing the pilot mi ,c collection 
centres and marketing systems in four project 
areas. 

With rnore emphasis by government on 
improving the daisy industry, the dairy research 
programme needs to further develop, cost-
effective packages that covid be used by 
smallholders to increase produ:tion. The dairy 
development research project will mainly focus 
on the development of an efflicient marketing 
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In 1960, very little was known about any asp.ct 
of communal area small ruminant production 
and productivity even though small ruminants 
were an Integral component of communal area 
farming 6ystems. Te repartment of Animal 
Science, In line with the government policy of 
prioritising communal area agriculture, 
embarked on a research programme to study he 
existing production levela of communal area 
small ruminants. This information was to be used 
to design appropriate technologies for 
interventions to improve this production. 

Agrant was obtained from an external donr 

to carryout the research programme.The research 
was carried out with the assistance of Research 
Fellows registered for higher degrees. In thisway 
the pi oject enhanced the development cf human 
resources. The programme consisted of both 
on-sat onand on-farm research. On-stationwork 
emphasised biological components of small 
ruminant production whilst on-farm work 
mainly consis'ed of monitoring studies with 
minor intemventions such as the introduction of 
new forage species and multipurpose trees. 
On-station workihowed that indigenous small 
ruminants had a high genetic potential and 
responded positively to increased nutrients 
supplIes. Monitoring studies Identified 
management as the major constraint to goat 
productlon in communal areas. The llmitatiun of 
the study was the long interval between data 
collectionanddataanalysiswhich rrultdinfew 
recommendations being Introduced nfarm 
Personnel training was a major succcs* of the 
programme as it helped produce tw re.Uch 
officers for the Department of Research and 
Spedalst Services, a principal and lecturerofAn 
Agriculk al College, a lecturer of the University 
oeZlmbabweandadevelopmentresearcherfora 
an-govemmental organisation. 

Introduction 

Zimbabwe lies between latitudes 15"30' and 
22"30' south of the Equator and between 
longitudes 25" and 33"10' east of the Greenwich 
meridian. It is bordered b'- Zambia to the north, 
Mozambique to the east, South Africa to the 
south and Botswana to the west. It Pas a total 
area of approximately 390,759 km which is 

often divided into the high-veld (a high plateau, 
altitude 1200 to 1500 mn above sea level),middle-veld (altitude 600 to 1200 in above sea 
level) and low-veld (altitude less than 600 m 
above sea level). 

The climate of Zimbabwe is modified by 
altitude and winter temperatures in the 
high-veld are lower than could be expected based 
on the latitude. There are three seasons: 

a hot wet summer between mid-November 
and March; rainfll ranges from 300 mm to 
1200 mm and temperatures range from 20"C 
to 33'C 

* 	 a cool dry season which occurs from April to 
July; temperatures range from 5 to 20"C 
during the day and frost often occurs 
overnight in the high-veld 

• 	 a hot dry season which occurs from August to 
mid- November; temperatures range from 20" 
to 40'C, depending on altitude. 
For agricultural purposes, the country is 

divided into five agro-ecological zones based on 
soil types, rainfall and altitude (Vincent and 
Thomas, 1961). Details of the agro-ecological 
zones are shown in Table 1. Regions 1 and 2 are 
suitable for intensive crop and livestock 
production whilst Region 3 is suitable for semi
intensive systems. Regions 4 and 5 are mainly 
suitable for extensive livestock and wildlife 
production. 

The agricultural industry in Zimbabwe 
consists of four auL:ctor, namely large-scale 
commercial, small-scrl:! commercial, resettle
ment areas and communal land areas. The 

large-scale commercial subsector occupies 40% 
of the total area of Zimbabwe, mainly in regions 
1, 2 and 3. Before independence in 198, this 
subsector was reserved for Europeans. There are 
approximately 4500 large-scale commercial 
farms with an average size of 2200 hectares each. 
The subsector is well organised, along com
modity interest groups that provide technical 
and marketing services to producers and 
negotiate prices. The subsector produces the 
most agricultural outputs for the formal market. 

The small-scale commercial sector, formerly 
the African Purchase Lands, occupied 4% of all 
land but is mainly in Regions 3 and 4 where 
production conditions are inferior to those in 
large-scale commercial farms. The resettlement 
areas were : reated after independence in an 

97 



Table 1. Agro-ecological zones of Zimbabwe. 

Region I Region 2 
Type of farming Specialised Intensive 

Rainfall (mm p.a.) >1000 750-100,0 
Area (%)of total land 2 15 
Production system Plantation Food cropsb 

crops' Cash cropsc 
Forestry
Fruit 

Intensive 
livestock 

Intensive Cotton 
livestock 

Notes: 
a. tea, coffee, macadamia nuts. 
b. maize, groundnuts, soyabeans, wheat (irrigateu). 
c. tobacco, cotton, castor. 

effort to redistribute land. Government bought 
farmun from large-scale commercial farmers and 
resettled people from communal areas. Pro-
ductivity in these areas has been dismal and 
there are efforts to reconsider the resettlement 
modelc. The communal areas occupy 42% of all 
land but carry approximately 60% of the 
country's popilation. Seventy-five per cent of thecommunal areas ere located in Regions 4 and 5. 

Tike livestock industry 

There are 5.5 million cattle, 2.6 million goats, 
400,000 sheep and 175,000 pigs in Zimbabwe. 
Poultry figures are not available but it is believed 
to be the most numerous livestock species in the 
country. Of the 5.5 million cattle, 2.4 million are 
in the commercial sector and of these, there are 
about 100,000 dairy animals; the rest are beef 
anin.als. Thus the bulk of the livestock industry 
in Zimbabwe is geared towards beef production 
which contributes about 25% ofthe total national 
foreign currency earning through sales to the 
European Lconcinic Community (EEC). The 
communal area cattle are not specifically kept 
for beef though some are marketed for slaughter 
through the Cold Storage Commission (CSC), a 
parastatal that is mandated to purchase all 
cattie for slaughter and to market the carcasses, 
Communal area cattle are mainly kept as 
sources of inputs in the cropping systems (draft 
power and manure), particularly in Regions 1, 2 
and 3. 

The second mos. numerous livestock species 
are goats. Approximately 99% of the goat 
population is foun, in communal areas Unlike 
cattle, goats do not contribute to the cropping 
system and farmers are more willing to dispose 
of them than cattle. Consequently, the goat has 
been viewed as a possible vehicle of introducing 
commercial farming in communal Preas. Goat 
ownership is widespread unlike cattle ownership 
whichissak, ed with the top 10%ofstockholders 
owning over 50% of the total communal area 

Region 3 Region 4 Region 5 
Semi- Semi- Extensive 
intensive extensive 
650-800 450-650 <450 
18 38 27 
Livestock Livestock Extensive 
Fodder Drought- ranging 
Food crops tolerant Game 

crops 

herd (Jackson, 1989). The major goat breeds are 
meat animals and are mainly of indigenous 
stock. In commercal farms, the Boer goat is the 
animal of choice. Goat meat is popular with the 
local population but trading ii mainly through 
informal channels. Sheep remain unimportant 
in Zimbabwe with he prevalent breeds being 

mabe wit erallybreedsmeat types. Mutton is not generally popular withwith 
the African population and is mostl:1 sold to 

European communities. In addition, the climate 
and vegetation of Zimbabwe is not suitable for 
wool sheep production. Awned grass seeds are a 
major constraint to sheep production as they 
pierce the sheep skin resulting in abscesses, thus 
causing depreciation in the value of carcass. 

Before independence small ruminant re
search in Zimbabwe, particularly goat research, 

was negligible. Matopos Research Station kept a 
flock that was monitored for productivity 
(Ar-rowsmith and Ward, 1983) while at Makoholi 
Experimental Station goats were kept tro the 
purpose of controlling bush and their production 
potential was also monitored (Barnes, 1973; 
Kelly el, al, 1974). There was no researuh work 
on communa1 area goats, despite the fact that 
this sector owns almost all th, goats in the 
country. In other African countries small 
ruminant research is gaining momentum and 
results emanating from these studies indicate 
that indigenoTus small ruminants are prolific and 
highly adapted to harsh conditions prevalent in 

extensive systems (Wilson et al, 1984). There 
therefore remains a need to assess the pro
ductivity of iLdigenous small ruminants in 
Zimbabwe under communal area conditions. 

s has led to the research programme under 
review, the main object of which was to study 
existing levels of production of small ruminants 
in the communal areas and to develop and 
evaluate the effective mehods to improve 
productivity. 



Development of a research 

programme 


In the first Five Year Development Plan (1980) 
the Government of Zimbabwe identified goat
research as a priority, particularly in communal 
areas where very little was known about the 
system. The newly established Faculty of Agri-
culture at the University of Zimbabwe was also 
emphasising communal area reseatrch in all 
agricultural fields. The Zambezi Valley, which 
had received little or no attention before this, 
was identified as an ideal site for multi-
disciplinary research in the faculty. 

The Department of Animal Science of the 
Faculty of Agriculture, surveyed the Zambezi 
Valley area for potential livestock research 
programmes. The Zarnbezi Valley was tsetse 
infested and cattle wei e proscribed from the area 
by government orders. Goats were present in 
appreciable numbers and it was felt pertinent to 
investigate their production levels and then 
design and introduce technologies aimed at 
improving their productivity. The International 
Development Research Centre of Canada (IDRC) 
funded this project in 1984 for an initial 
three-year period. The funding included training 
of two research fellows to MPhil level, 

Recruitment of the research fellows tooklonger than expected and actual research did not 

begin until eight months after funding was 
obtained. The original research site at the 
Zambezi Valley proved too long a distance to visit 
regularly and a second site was added to the 
programme. An area in Nyanga north that was 
in Region 5 was chosen. This could be visited 
fortnightly and the journey to and from the site 
could be undertaken within a day. In contrast the 
journey to the Zambezi Valley took eight hours 
during the dry season and longer in the wet 
season when the roads leading to it became 
impassable. 

After the initial three years, a further grant 
was obtained from IDRC for another three years.
The objectives of the programme were not 
changed even though the Zambezi Valley area 
was dropped completely from the study and an 
alternate site in Matebeleland south was 
selected due to the fact that it had the highest 
concentration ofsmall ruminants in the country. 
Data collected from the Zambezi Valley had been 
erratic and hence could not be used. The main 
source of these problems was the inability of the
researchers to visit the area regularly to monitorthe enumerator who conducted data collection 

Implementation of the programme 

The scope of the research in the six years mostly 
concentrated on monitoring studies, devel-
opment of feed resources within the farming 
systems, introduction ofmultipurpose trees and 
forage legumes and on-station research on feed 
utilisation by indigenous small ruminants. The 

monitoring studies included weighing goats 
fortnightly to determine weight changes, record
ing entries (births and purchases) and exits 
(deaths, sales etc) from flocks and collecting 
b!ood samples for progesterone assay to 
determine the reproductivity of does. From birth 
records, parameters like age at first kidding, 
kidding intervals and litter sizes could be esti
matee, while exit records were used to estimate 
survival rte.i and to determine causes of exits 
and the effects of seasons, birth types and doe 
age on mortality. On-station studies included 
determination of the productivity of indigenous 
small ruminants when provided with good quality 
feeds and the development of feeding packages 
based on crop by-products and forage legumes. 

In the original and subsequent proposal, one 
of the sub-objectives was to provide improved 
marketing for small ruminants and to analyse 
socio-economic consequences. This was not done 
because of the absence of a socio-economist 
willing to participate in the programme. In the 
second phase of the project one of the objective 
was to monitor diseases and develop integrated 
disease control packages in conjunction with the 
Department of Clinical Studies at the Faculty 
of Veterinary Science. This was not achieved a3 
it was not possible to secure the services of a 
graduate willing to undertake the studies and 
register for a postgraduate degrec. Job opportunities elsewhere offered higher remuneration. 

The first two Research Fellows engaged in the 
project concentrated on on-statior research work 
and this left data collected in the monitoring 
studies in abeyance for long periods. Conse
quently, any errors made by the enumerators 
were not detected until six to eight months later 
after data had already been entered into master 
sheets, record books and computer. This delay in 
inputting the data and verifying it, meant that 
most data had tp be discarded if it seemed 
dubious. The enumerators and/or farmers often 
could not recall what occurred so far back. 

Achievements and failures 
A major objective of this programme was to 

provide baseline data on the productivity of 
indigenous small ruminants. Sheep flocks in the 
areas were very few and therefore monitoring of 
these flocks was discontinued. Monitoring ofgoat 
flocks provided, for the first time in Zimbabwe,
information on the productive potential of 
indigenous goat breeds in :ommunal areas. Thecollated material is summarised in Table 2. One 
of the major facts emanating from this was 

that even though the indigenous goats showedoestrus all year round there were definite kid

ding seasons in April/May or July followed by 
another broader peak in September to Deember. 
There were hardly any kiddings in June in both 
areas surveyed. 

Seasonal effects on growth performance and 
survival ofkids in both areas were identified. In 
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Table 2. Productivity of indigenous goat breeds in Zimbabwe (means and standarr4 effors) 

Area Nyanga north Gwanda south 
Goat breed Small East African Goat Matebele Goat 

Trait 
Age at first kidding (days) 606± 25.85 
Weight at first kidding(kg) - 27.5± 0.78 
Kidding intervals (days) 370± 21.90 311± 5.28 
Pre-weaning growth rate(g/day) 43.5± 0.30 54±0.87 
Weight at 150 days (kg) 9.25± 0.16 11.50±0.11 
Utter size 1.30 1.19 
Pre-weianing mortality (%) 41 3, 
Peak kidding morths March/April; September July;September to December 

to December 

the wetter area (Nyanga north) the hot wet 
season (November to March) resulted in poor 
growth and higher mortalities whilst in the drier 
area (Gwanda south) feed availability seemed to 
be the major constraint. Kids born in the cool dry 
season (April to July) grew slowly but did not die 
in numbers as large as kids born in the hot dry 
season (August to October). The implication of 
this is that there was no "ideal" season for 
breeding communai area goats. The current 
practice of uncontrolled all year round breeding 
was proved to optimise production in communal 
area farming systems. 

The results also emphasised how limitation of 
management contributes to high rates of 
pre-weaning reproductive wastage caused by 
involuntary exits from flocks. Animals that went 
missing or died due to unknown causes 
accounted for 85% and 81%, respectively,of total 
deaths by ages 30 and 150 days in Nyanga north 
(Table 3). 

Table 3. 	Causes of mortality and cumulative 
numbem of death of kids in flocks in 
Nyanga North at ages 30 and 150 
days 

Aie of kids (days) 
30 150 

Missing 2 46 

Death due to 22 38 

unknown cause 


Predators 0 4 

Disease 8 14

Diseas8 14unknown 
Slaughtered 0 1 

In Gwanda south where records were kept for 
perinatal deaths, deaths within 48 hours of birth 
accounted for 69% of deaths by 30 days of age 
while kids that went missing or died due to 
unknown causes accounted for 27% of the total 

deaths (Table 4). Perinatal deaths are often due 
to absence of stockmen during parturition and 
kids are either squashed by dams or fail to suckle 
colostrum within 12 hours of birth. By the age of 
150 days, management-related deaths ac
counted for 74% of the total deaths in Gwanda 
south (Table 4). Diseases were proportionat' 
less important (Table 3 and 4), accounting fo- 3 
and 21% of the total deaths in Nyanga and 
Gwanda south, respectively. This implies that 
productivity of communal area flocks can be 
improved without recourse to expensive 
veterinary interventions. Earlier reports from 
the research programme (Hale, 1986) and from 
the Faculty ofVeterinary studies (Honhold et al, 
1988) had suggested that diseases were the 
primary cause of pre-weaning mortality. 
However, their conclusions were based on a 
narrow database and could be misleading. Borne 
and Monicat (1992) using a large database, 
reported results similar to this study from 
surveys of six different communal areas. 

Table 4. 	 Causes of mortality and cumulative 
numbers of death of kids in flocks 
inGwande South at ages 30 and 150 
days. 

Age of kids (days) 
30 150 

Dead withn 48 h 63 63 
of birth 

Missing 7 55 
Death due to 18 54 
Prdaos 

cause 0a13 
Predators 0 13 

Disease 3 48 
Slaughtered 0 1 

On-station results indicated that the 
indigenous small ruminants responded to good 
nutrition environments which resulted in 
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increased productivity. Growth rates of 
indigenous lambs wnre found to be comparable 
to those of Merino lambs (Hale, 1986) although 
the carcass composition of slaughter lambs was 
inferior to that of temperature breeds (Kusina et 
al, 1991). Metabolic energy requirements 
(MJ/kg0 .75) for maintenance, pregnancy and 
lactation of indigenous does were found to be 

indigenous goats as it was possible to sustain 
goats through to parturition on lower energy 
intakes from a diet of good quality star grass/
lucerne hay mixture (Sibanda 1992; Table 5).
Quantity and quality of protein appeared to be 
more important. 

Evaluation of the reseaech 
lower than those estimated by the National 
Research Council (NRC) of the USA (Sibanda, 
1992). These biological responses were notreadily transferable to communal areas since the 

dilts usd are not ordinarily avaiable to

coditmunal area farmers, 

The devlopment of feeds and f.eding 
packages based on resources readily available to 
the communal area farmers was less successful, 
Leucaena leucocephala (CV Hawaii Giant) 
seedlings were planted in Nyanga north in 1988 
and four years later they still had not bloomed 
into crees that could be regularly lopped for 
fe-ding. Attempts to introduce Lablabpurpureus 
were thwarted by the shortage of seed and when 
available the rejultant crop was hit by frost. 
before seed setting. This meant that farmers 
would have to acquire seed for each new planting 
season and the added costs were not justified by
the calculated potential gains. Farmers interests 
in lablab was high despite this set back and 
requests for seed continued to pour in. 

supplemented with sunflower seeds and 


groundnut hay failed to sustain pregnant does 
and resulted in massive abortions (Warambwa
and Ndlovu, unpublished data) (Table 5).
However it would appear that low energy
intakes, per se, did not result in abortions in 

Table 5. Effect of diet quality on productivity of does. 

programme 
The research programme evolved at a time when 
governmentpolicynadshiftedtowardsemphasis 
on small ruminant research. Con.-.quently, several government institutions were also working 
on small ruminant research projects. Matopos 
Research Station had started a long-term goat
breeding and selection project which had several 
minor components including management systems,
housing and behavioural studies. There were 
also development programmes funded by the 
French Government that aimed at introducing 
exotic dairy breeds into communal areas plus the 
establishment of fodder reserves. The prolifer
ation of the goat projects provided personnel for 
the programme under review and peers to 
discuss ideas with. Marketing of goats through 
the Cold Storage Commission (CSC) was 
gazetted and this provision of a goat market 
outlet in communal areas increased interest in 
goat management by the farmers. Unfortunatelythe CSC price structure was inflexible and did 
not reward communal farmers on the quality of 

animal or carcass but on liveweight only. 
The research programme provided training 

at postgraduate level to two MSc students, three 
MPhil students and one PhD student. The 
trained personnel have subsequently joined 

Diet A' Diet B' Diet C2 

Ingredients 
Maize stover 650 600 
Groundnut hay 280 260 
Sunflower seed - 100 
Urea 20 - -
Lucerne - - 300 
Stargrass hay - - 700 
Chemical composition 
Dry matter (g/kg) 958 959 905 
Crude protein (g/kg) 72 85 144 
Metabolisable energy (MJ/kg)a 5.9 5.3 6.0 
Animalperformance 
Mean liveweight (kg) 25 25 36 
Dry-matter intake (kg) 20.8 20.4 10.6 
Metabolisable energy intake (MJ/kg) 0.12 0.11 0.06 
Goats abortinq (as %of total) 50 12.5 0 

1.Warambwa and Ndlovu - unpublished data. Diets also contained limestone flour and cotton salt. 
2. Sibanda (1992).
3.ME was calculated from effective rumen degradabilities using equations adapted from MAFF (1984). 
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government institutions as researchers, 
administrators and lecturers. No technologies 
were generated from the project but it supplied 
useful information for developing management 
strategies. The biggest drawback was that the 
research team was unprepared to manage and 
analyse the survey (monitoring studies) data. 
The initial forms in which data were collected 
was cumbersome and required significant 
manipulation before the data could be entered 
into the main record sheet. Also shortage of 
full-time personnel to enter and verify data 
meant that a great deal of information had to be 
discarded. This led to long delays before analysis 
and the patterns of production and constraints 
to production were identified. The introduction 
of computer packages for data entry, manage
ment and analysis kideas from ILCA, Ethiopia 
and 3-way from Wageningen University, The 
Netherlands) has considerably altered the 
scenario with all previously collected data now 
being analysed and cross-checked. 

On-station results were aimed at establishing 
the genetic potential of indigenous breeds if 
optimum nutrition and management was 
provided. Results showed that growth rates on-
station studies were twice as high as those 
obtained in on-farm studies while pre-weaning 
mortalities were maintained at close to zero. 
However, the cost of feeds and veterinary 
supplies that had to be used to achieve these 
productivity levels were untenable in communal 
area systems. 

A weakness of the programme was its 
inability to conduct market studies on demand 
and supply of goat meat in the country. The 
current pricing system is too ltw to encourage 
farmers to adopt technologies that require 
capital outlay and labour inputs, 

Impact of the research programme 
There had been no formal assessment of the 
impact of the research programme. Hence 
qualitative indicators of the impact will be 
discussed. To carry out the monitoring studies, 
all goats in flocks under study were ear-tagged 
for identification purposes. This also assisted 
farmers to identify their animals easily since 
different colour codes and numbers were used for 
each flock. Stock theft is prevalent in the areas 
under study and ability to spot one's animal at a 
quick gla.ace has immense benefit in recovering 
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Summary 
Considerable economic losses in the eastern, 

central and southern Africa region are caused by 
East Coast fever. Annual estimates are US$ 168 
million including a mortality of 1.1 million cattle. 
The disease is conventionally controlled by 
acaricides and chemotherapy, however, these 
methods of control have become less reliable, 
acceptable and sustainable for a variety of 
reasons. These include the high cost ofacaricides 
anid drugs paid for in foreign currency, poor 
maintenance of dips or spray races, water 
shortages, acaricide resistance, illegal cattle 
movements, contamination of the environment 
or food with toxic residues and altentative tick 
hosts 

New, safer, cheaper and more sustainable 
methods based upon immunisation are being 
developed. At present, the only available method 
of Immunisation is the infection and treatment 
method. It is currently being applied in many 
countries of the region, albeit on a pilot basis. 

This method shows considerable advantage 
over the current control methods and appears to 
be economically viable. Individual countries 
need to assess the efficacy of and appropriate 
policies for more widespread use of the method, 
ILRAD provides technical backup and 
collaborative socio-economic assessments of the 
application of the method in the affected region, 

Introduction 
East Coast fever. Cause and distribution 

East Coast fever (ECF) is a form of theileriosis 
caused by the parasite Theileria parva trans-
mitted by the tick Rhipicephalusappendiculatus 

(Norval et al, 1992). It is a major disease ofcattle
in 11 countries in eastern, central and southern 
Africa.Kenya, Malawi,The affected countries are Burundi,Mozambique, Rwanda, Sudan, 
Tanaa,Ma gad, zaire, Zamba an, 
Tanzania, Uganda, Zaire, Zambia and 
Zimbabwe. The estimated land area and cattle 
population affected by ECF in the region are 
provided ir, Table 1. 
Economic losses due to East Coast fever 

East Coast fever causes economic losses to 
individual farmers and governments. Such 
losses can be classified into direct and indirect 
production losses, losses through costs incurred 
for controlling the disease and casts for provid
ing research, training and extension services 
pertaining to the disease. Such economic losses 

vary widely within and among countries in both 
time and space, due to differences in livestock 
production system,, cattle types, level of disease 
risk, disease control policies and programmes, 
cost and price structures. 

However, due to the paucity of data on the 
occuirnce and productivity effects ofECF, theselosses are at present difficult to estimate 
accurately. 

Directproductionlojses. Direct production losses 
can be attributed to the presence of the disease 
in the cattla herd through morbidity and 
mortality. Cattle which become severely infected 
usually die unless treated. Taurine (Bos taurus) 
cattle, their crosses and improved zebu or Sanga
(Bos indicus) cattle which originate in non
endemic areas are most severely affected 
(Morzaria et al, 1988). Indigenous brecds are
also at risk in situations where they are 
subjected to intensive tick control, or when they 
are moved from disease-free to endemic areas. 
Mortality rates under endemically stable con-

Table 1. Land area and cattle population affected by East Coast fever in 11 African countries, 1988. 
Item 

Human population (million) 

Total land area (million ha) 

Land under theileriosis (million ha) 

Land under thoilediosis of total (%) 

Total cattle population (million) 

Cattle under theileriosis (million) 

Cattle under thoileriosis of total (%) 


Sourcs: Mukhebl et al (119W). 

11 ECF countries %of Africa 
175 29 
835 28 
156 

19 5 
63 35 
24 
38 13 
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ditions occur mostly in calves and vary from zero 
to 50% (Staak, 1981; Moll et al, 1984; Berkvens 
et al, 1989). Where endemic instability exists, 
mortality may be as high as 80 to 100% 
(Cunningham, 1977; Hooke, 1981; Julia, 1985; 
Lawrence, 1992). However, these figures often 
are derived from localised studies and may not 
reflect the actual rates in larger populations. 

Although mortality in indigenous cattle in 
endemic areas can be low, calf growth is often 
severely affected (Moll et al, 1985). However, 
controlled studies of the effects of these mild 
infections in cattle have not been carried out. 

Animals which recover from ECF as a 
complication may suffer from weight loss, 
produce low milk yields, provide less draft power 
and could possibly suffer from reduced fertility 
and delays in reaching maturity. However, 
extensive studies on these types of prodniction 
losses caused by the disease have not yet been 
undertaken. What should be kept in mind is that 
these animals also remain carriers and can 
spread infection (Lawrence and McCosker, 1981; 
Brown, 1985). 

Indirect production losses. Indirect production 
losses occur when the disease acts as a constraint 
on the use of improved cattle. In the affected 
areas, farmers face a substantial risk if they try 
to keep Taurine or crossbred cattle due to their 
high susceptibility to the disease. Many farmers 
are therefore constrained or piohibited from 
utilising improved genotypes and improving 
livestock productivity and efficiency (Callow, 
1983). 

Control costs 

Tick control 

East Coast fever is conventionally checked by the 
control ofthe vector ticks through the application 
of acaricides to the surface of an animal by 
dipping, spraying or hand-washing to kill the 
tick. In areas of heavy tick infestation, cattle are 
treated with acaricides as often as twice a week. 

In many smallholder areas, the dipping 
service is provided by the government through 
public dip tanks, either free of charge or at a 
highly subaidised cost. Dipping is usually 
compulsory at stated intervals to achieve more 
effective and widespread control. Even though 
the majority of farmers have access to this 
assistance, there is a significant private sector of 
commercial farmers, both small-and large-scale, 
who bear the full cost of the fight to prevent the 
disease. 

Depending on the frequency of applications, 
annual costs of acaricide to farmers who are 
financially responsible for the purchase of these 
drugs ranges from US$ 2 to US$ 20 per animal 
(Lawrence and McCosker, 1981; de Leeuw and 
Pasha, 1988; Young et al, 1988; Young et a], 1990; 
Perry et al, 1990). lb the farmers who use public 
dip tanks, the real cost of tick control includes 

loss of animal traction time and human labour 
for the period spent in trekking animals to and 
from the dip tanks, often several kilometres 
away from the farm. 

Losses are also incurred whilst driving 
animals through dip tanks from stress-induced 
abortions, drowning and physical injury. 

In addition, the constant trekking of animals 

to dip tanks often creates gullies and the 
frequent concentration of animals around the 
tanks leads to overgrazing, both of which cause 
erosion and environmental degradation. 

There are further indirect economic losses 

which can be attributed to tick control. The 
application of acaricides on vector ticks through 
dipping, spraying or hand-washing animals 
contributes to the pollution of the environment 
and may endanger human health. This arises 
from direct contact, spilled or misused acari cides 
and also from consumption of products derived 
from animais treated with acaricides (Keating, 
1987; Young et al, 1988). In addition, the 
occurreace of ticks and their control cause worry 
and anxiety to the farmers who have to deal with 

the problem on a daily basis. 

Treatment 

Effective treatment of ECF requires iden
tification ofthe disease through surveillance and 
diagnosis followed by treatment of infected 
animals with drugs. 

In much of the affected region this service is 
provided by governments, often free or at 
subsidised charges, through veterinary 

investigation laboratories and the veterinary 
extension service. Farmers who pay for the 
service can spend as much as US$ 10 to 20 per 
animal per treatment (Mutugi et al, 1988; Young
et al, 1988). The relatively high cost of treatment 
coupled with the poor veterinary services 
available especially to smallholdee farmers 
imply that only a small proportion of infected 
animals have access to treatment. 

Government expenditures on ECF 
control 

By providing curative and tick control services to 
farmers free or at highly subsidised charges, 
governments spend substantial sums of money 
annually, especially in foreign exchange, for 
the importation of drugs and acaricides. For 
instance, Kenya spent about US$ 10 million in 
1987 (Young et al, 1988) and Zimbabwe spent an 
estimated US$ 9 million during the 1988/89 
financial year (Perry et al, 1990). Even though 
these cost estimates include costs of tick control 
against all tick-borne diseases, ECF is the major 
disease prompting the use of acaricidal appli
catons in much of the region (Cunningham, 
1977). 

Governments also spend considerable funds 
on research, training and extension services 
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related to the control of ECF. In addition private 
firms and international organisations invest 
large sums of money on research aimed at 
developing new acaricides, treatment drugs, 
vaccines and other improved control methods, 

Other indirect losses 
There are other indirect losses which can be 
attributed to ECF. For instance, the depletion 
of scarce foreign exchange arising from 
expenditure for importing livestock products in 
short supply. In addition, losses in beef, milk and 
hides due to dis. ase which reduces the supply of 
these products as raw materials and thereby 
retards the development of the livestock product 
processing industry. Furthermore, the loss of 
beef and milk diminishes the supply of food 
protein and consequently impoverishes house-
hoid nutrition. 

Estimates of regional economic 
losses due to ECF 

Estimates of farm level losses from tick control 
and treatment have been discussed above. 
Country levels or regional estimates of ECF 
losses are few. Miller et al (1977) estimated that 
ECF caused halfa million cattle deaths per year 
in Kenya, Tanzania and Uganda (Young et al, 
1988). 

Most recently, Mukhebi et al (1992) 
calculated annual economic losses due to ECF in 
the 11 affected countries in the region. The 
estimates indicate that the total direct loss (in 
beef, milk, traction and manure, in treatment, 
acaricide, research and extension costs) caused 
by the disease in the region is US$ 168 million a 
year (Table 2), including an estimated mortality 
of 1.1 million cattle. The reduction in milk 
production represented the greatest financial 

loss, followed by the cost of acaricides, traction 
and beef in that order. 

The diminished value of beef and milk from 
cattle morbidity was estimated to be three times 
as high as that from mortality (Table 2). 
Similarly, the value of beef and milk losses was 
three times the cost of acaricide applications. 
Often it is the mortality and the acaricide cost 
that appears t -- ceive the greatest attention 
and concern fron. ose interested in controlling 
the disease. This ay be due to the fact that 
mortality is more discernible than morbidity, 
and acaricide expense is a more direct cost than 
output reduction on beef and milk. 

Sparse and insufficient data exist on how 
ECF affects livestock production. Therefore 
there is a need to improve estimates by con
ducting a survey of economic losses country by 
country taking into account differences in cattle 
types and production circumstances. 

Limitations of currentmethods of 
ECF control 
Although ECF is currently managed by the 
control of the vector ticks with acaricides and the 
use of drugs to treat infections, the widespread 
application of these methods in Africa has limi
tations. As discussed above, governments incur 
huge expenses in the provision of curative and 
tick control services. 

In recent timeo, government budgets in most 
oftheaffectedAfricancountrieshaveshrunkand 
the scarcity of foreign exchange for imports has 
grown more acute. As the competition for limited 
government resources has heightened from 
other pressing national development needs, the 
quantity and quality of animal health services 
and infrastructure has declined considerabiy 
(Haan and Nissen, 1985). The ability of govern-

Table 2. Estimated regional losses in 1989 due to East Coast fever in 11African countries affected by 
the disease. 

Item 
Beef loss, total (t) 

- mortality loss (t) 
- morbidity loss (t) 

Milk loss, total (t) 

- mortality loss (t) 

- morbidity loss (t) 

Animal traction loss (ha) 
Manure loss (t) 
Treatment 
Acaricide application 
Research and extension 
Total loss, US$ 
ECF loss per cattle head 
ECF loss per ha 

Sourcc. Mukheabl t el (1992). 

Quantity 
19,428 
16,246 
3,182 

97,482 
9,284 

88,198 
488,000 

701 

Loss InUS$ 

109
 

%of total loss 
12 
-
-

47 
-
-

13 
0 
5 

20 
4 

100 

thousand 
20,607 
17,232 
3,375 

78,697 
7,495 

71,202 

21,306 


66 

8,114 
3,008 
6,550 

168,402 
US$ 7.00
 
US$ 1.10
 



ments to maintain dipping infrastructure, 
provide effective animal health extension service 
and import drugs and acaricides has been 
undermined. 

The consequences of the control of ECF by 
currently available methods are therefore grim; 
extension staff generally do not have transport, 
most public dips are poorly managed and non-
functional, the few operational ones are often 
dilute in acaricides concentration, drugs are not 
readily available to government veterinarians, 
and if they are available in local markets, they 
are too expensive for most smallholder farmers, 

Other considerations which have rendered 
acaricide application a less reliable method 
include shortages of water for public dips, the 
developn'c,.t of resistance to acaricide by tick 
populationi, uncontrolled cattle movements, 
civil unrest, contamination of the environment 
or food with toxic residues of acaricides and the 
existence of alternative hosts for ticks (mainly 
wild ungulates) in proximity to cattle (Young et 
al, 1988; Dolan, 1989). 

Even when drugs for chemotherapy are 
readily available, their successful application 
requires diagnosis of the disease at its early 
stage )f development. This specialisation is 
bcyond the capacity of many rimallholder 
farmers because of the poor state of the animal 
health service infrastructure. This factor, 
coupled with the high cost of drugs, impli s that 
only a small proportion of animals which become 
infecwd with the disease receive treatment. 

There is evidence that production losses due 
to tick infestation per se are too small to justify 
intensive acaricide application on economic 
grounds in zebu and Sanga cattle (Norval et al, 
1988; Pegram et al, 1989). Furthermore, the 
existence of endemic stability in some areas 
implies that control can be selective, strategic 
and focused only on susceptible target cattle 
populations (Perry et al, 1990). 

New methods of ECF control 

The limitations associated with the current 
methods of ECF control and the opportunities for 
reducing reliance on intensive acaricide use in 
the region have prompted the search for new, 
safer, cheaper and more sustainable control 
strategies through immunisation. 

At present, the only practical method of 
immunisation is by the infection and treatment 
method (Radley, 1981). This involves the 
inoculation of cattle with a previously charac-
terised and potentially lethal dose of sporozoites 
of T parva and simultaneous treatment with 
antibiotics. This confers life- long immunity to 
the animal. 

The method has been shown to be technically 
efficacious in field trials carried out in different 
countries of the region (e.g. Robs on et al, 1977; 
Morzaria et al, 1985; Musisi et al 1989; Mutugi 
et al, 1989). 

Immunisation through the infection and 
treatment method has been estimated to cost 
US$ 1.50-US$ 20.00 (Radley, 1981; Kiltz, 1985; 
Mukhebi et al, 1990), US$ 0.01-US$ 0.90 being 
the cost ofproducing one dose of the vaccine and 
the balance being the cost of delivering the 
-vaccine to the animal in the field. The output will 
vary amongcountries depending on their policies 
regarding the production or procurement, 
delivery and pricing of the vaccine. Some 
countries conduct pilot immunisation pro
grammes to provide data for the planning and 
implementation of widespread application of the 
infection and treatment method. 

Assessing the economics of the 
infection and treatment method 
There are few studies on the economic analysis 
of the infection and treatment method. Mukhebi 
et al (1989) showed that inmUnisation of beef 
cattle under farm conditions was extremely 
profitable. It yielded a marginal rate of return of 
up to 562%and it allowed a reduction in acaricide 
use from a frequency oftwice a week to once every 
three weeks and even to the mere u+e of pro
longed release acaricide-impregnatod ear tags. 

Perry et al (1990) used : cost-effective 
analysis to assess alternative tick and tick-borne 
disease control strategies in communal lands of 
Zimbabwe. The alternative control strategies, 
some of which the Department of Veterinary 
Services had started implenenting, e.g. 
strategic dipping, would make less intensive use 
of expensive acaricides and rely more on 
controlled immunisation and the phased 
development of natural immunity to tick-borne 
diseases. The investigation revealed that 
alternative strategies were more cost effective 
than the previous intensive acaricide use 
practice and would reduce (save) the cost of tick 
and tick-borne disease control by up to 68% from 
the estimated amount of US$ 9 million annually. 

Mukhebi et al (1992) assessed, ex-ante, the 
economics of immunisation by the infection and 
treatment method in the eastern, central and 
southern African region affected by ECF. The 
analysis showed high potential economic 
rcturns, with a benefit-cost ratio in the range of 
9 to 17 under various assumptions. 

However, the costs of the method and the 
economics of its application will obviously vary 
in time and space in each country depending on 
the cattle type and prevailing level of disease 
risk, the effect of immunisation on livestock 
productivity as well as the existing structure of 
costs and prices. 

Limitations of the infection and 
treatment method 

The infection and treatment method ofimmunis
ation, however, has some technical limitations. 
It does not eliminate the need for acaricide 
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application due to the potential existence of 
other tick-borne diseases, although it allows 
considerable relaxation of acaricide use. In 
addition, the use of live parasites in the vaccine 
poses some safety drawbacks for larg6-scale
immunisation purposes. This is compounded by
uncertainty about the spectrum of different 
species, strains and antigenic types of iheileria 
parasites in different a-:as, vsriatior in the 
sensitivity of different parasite isolates to 
therapeutic drugs and the developmeht of a 
potentially infective carrier state in immunised 
animals. Furthermore, the application of the 
infection and treatment vaccine requires a liquid
nitrogen system for cold storage and transpor-
tation and during the pilot application stage, an 
extended monitoring period post-immunisation 
to detect and treat any breakthrough :nfections. 
Both these aspects currently constitute high cost 
items in the delivery of the vaccine, 

Research at the Internatienal Laboratory for 
Research on Animal Diseases (ILRAD) based in 
Kenya is continuing to further improve the 
safety and effectiveness of the infection and 
treatment vaccine and to develop genetically
engineered safer vaccines that will avoid most of 
these drawbacks. In addition, ILRAD's socio-
economics programme is conducting studies in 
several countries in the region to assess the 
epidemiological, economic, social and environ-
mental impact of the method. These studies are 
aimed at generating further information that 
will be useful for the planning and implemen-
tation of widespread application of the method. 

Policy issues 
The current methods of ECF control are clearly
beset with numerous limitations and are 
evidently inadequate and unsustainable. Pros-
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Summary 

Concern about the Introduction of the T. parva 
strain unknown in Zanzibar by using the 
Muguga cocktail for immunisation against East 
Coast fever led the Government to request 
ILRAD to develop a vaccine stabilate using T. 
parvastrains found in Unguja and Pemba. Tests 
by researchers finaiy -ame up with ihe Zanzibar 
South stabilate and the Pemba Mnarani stabilate 
for immunisation against ECF in Unguja and 
Pemba, respectively. 

Trials carriel out in Unguja showed that the 
Zanzibar South slabilate protected cattle against
ECF after immunisation. 

ield immunisation, which started in 1990, 
has been well acceptcd by smallholder farmers. 
Five hundred Bos tauruscattle and their crosses 
have been immunised and the work is still in 
progress. However, further work on immu-
nisatlon against other tick-borne diseases, 
pai;icularly babesiosis, needs to be undertaken. 
Trials in Pemba which have lagged behind need 
to be completed so that field immunization in 
Pemba can start as soon as possible. Experience 
gained so far indicates that immunisation against 
ECF coupled with strategic dipping is crucial for 
thedevelopmentofnsmallholderdairyiudustryin 
Zanzibar. 

Introduction 

Zanzibar comprises two main islands, Unguja 
and Pemba, situated in the Indian Ocean off the 
coast ofEast Africa. The islands have a total area 
of 2332 km 2 (Unguja 1464 km2, Pemba 868 km 2 ). 
Currently the human population is estimated 
around 650,000 and is growing at 2.7% per 
annum, 

Unguja and Pemba have an equatorial type 
climate which is hot and humid with a bimodal 
rainfall pattern. Unguja receives an average 
annual rainfall of 1575 mm, while Pemba 
receives 2083 mm. The mean maximum tem-
peratures for Unguja and Pemba are 33.5' and 
32.1" Celsius, respectively, while the minimum 

temperatures are 18.9" and 21.3' Celsius, 
respectively. 

According to the 1978 livestock census, the 
cattle population was 61,140, of which slightly 
more than half were in Pemba. The population 
of sheep, poats and donkeys was 418, 17,700 and 
670, respectively. Currently, it.is estimated that 
there are 75,00,, cattle of which 4-5% are Jersey, 
Friesian and crosses of these breed3 with the 
local zebu breed. The rest of the cattle are 

indigenous East African Shorthorned Zebu. 
The climate in Zanzibar is ideal for ticks. 

Surveys conducted by Newson (1976), Tatchell 
(1976) and Irvin (1984) showed predominance of 
the following tick species: 
* 	 Rhipicephalwi appendiculatus - vectcr of 

ECF 
* 	 Rhipicephalus evertsi - not an important 

vector 

* 	 Amblyomma variegatum - vector of 
heartwater 

* 	 Boophiluc microplus - vector of babeslosis 
and anaplasmosis. 

There is evidence that East Coast fever 
(ECF), caused Lj Theileriaparva, is the major 
fatal disease in cattle in Zanzibar and that exotic 
and crossbred cattle are more susceptible to it 
than is the indigenous zebu. A survey conducted 

by Juma and Shanibwana (1985) showed that 
31% of crossbred cattle died of ECF between one 
and two years old age, compared with 10% of the 
indigenous zebu. An epidemiological survey
carried out by Rushigajiki (1990) confirmed the 
importance of ECF. Out of 3027 blood samples 
from cattle in Unguja, 30% were found to contain 
Theileria.Infection rate was up to 100% in some 
localities, particularly those with higher rainfall. 

Traditionally, ECF has been controlled 
through tick control using dipping or spraying
with acaricides. However, acaricides are
increasingly expensive and environmentally 
hazardous. Recently, Parvaquone Clexon 
(Coopers) b'ss ;)ecome an important drug for 
treatment of the disease and immunisation is 
being applied more widely. 

This paper discusses ECF inimunisation in 
Zanzibar, its historical background, approaches, 
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experiences so far gained and future prospects Degrees of immunity 
for its use. 

Table 1 shows the results of serological tests 
before immunisation (day 0), 28 days afterDevelopment of stabilate 
immunisation and 63 days after exposure to tick 

In the early 1983s, although much publicity had challenge. 

already been given to the use ofa combination of Jn this trial, which involved 30 calves aged 
three East African stocks of the Muguga cocktail between four and nine months divided into six 
for immunisation against ECF, Zanzibar was groups, the results showed very high antibody 
concerned by its introduction. The principle titres as a result of T parva inimunisation. The 
concern focused on the possibility of introducing value at which an animal was c nsidered to have 
strains of T parv unknown in Zanzibar. contracted the disease or become immune was 

showedIt was therefore decided that assistance 1:200. At day 0, all the groups no 

should be sought to develop vaccines using the T antibody titre for T parv which meant that 
in Unguja and Pemba, none of the animals had contracted the disease. parv strains common 

with assistance from the International At day 28, animals in groups i to iv showed titres 

Laboratory for Research on Animal Diseases significantly higher than those in control groups 
v and vi. The higher titres were still maintained(ILRAD). 
at day 63 after exposure to tick challenge. The 

Missions to Zanzibar by Irvin (1984) and Irvin high antibody titre values indicated a high 
and Morzaria (1985) and the subsequent degree of immunity when the animals were 
isolation and characterisation of the indigenous infected with tile Zanzibar South stabilate. 
T parv strains from Unguja and Pemba by 
Morzaria et al (1986) developed what are known 
as Zanzibar South and Pemba Mnarani Protection against ECF in other 
stabilawes. These stabilats were found to be areas of Unguja 
protective .9ainst T parrsstrains in Unguja and 
Pemba, respectively, and were recommended for Immunised cattle were exposed to ECF at 
use in immunisation. The stabilates s~ored at Tunguu, Kipange, Kizimbani and Kitumba. 
ILRAD were made available when necessary in 	 These areas represented a good cross-section of 
Unguja and Pemba for immunisation. 	 the whole island of Unguja in terms of cattle 

keeping, climate and vegetitioi. 

Trials conducted According to Rabia (1987; 1988; 1989), calves 
immunised in those areas with the Zanzibar 

Immunisation trials commenced in 1986 and South stabilate and exposed to tick challenge 
ended in 1990 when field immunisation started. showed effective protection against theileriosis. 
In these trials the objectives were to: 

" 	 test immunity against T.parv as measured ECF challenge to immunised cattle 
by serological means obtained using the 

3 repor ted by Rabia (1988)indirect Fluorescence Antibody Test (FAT) Results from trio 
showed that immunised animals had no clinical

(Burridge and Kimber, 1972) before and after 
signs when challenged by ticks during exposure.

infection with the stabilate 
Only transient pyrexia was evident in three of 

" 	 test whethei T. parv Zanzibar South the animals in these groups. Similarly, freshly 

stabilate protected against ECF in other imniunised cattle evinced mild ECF reactions 

areas of Unguja while the control groups had severe ECF 
responses and onu animal died of ECF. This 

" compare the protection against theileriosis of indicated that both previously and freshly 
recently iriimunised cattle with the immunity immunised cattle were well protected. These 
of surviving cattle r imprevious trials. results are shown in Table 2. 

Table 1. Moan serological results: T.parva antibody litres. 

Group 0 days 28 days 63 days 
I immunised 0 3400 2440 
1i immunised 0 3400 5000 

iii immunised 0 3175 2714 
iv immunised 0 2600 3000 
v control 0 0 0 
vi control 0 0 0 

Source: Rab (Ig). 
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Table 2. ECF reactons in Mal3: UnguJa ECF lmmunisadon 

Duration Cause of
Group Identity of Days to schizont of Day to Duration of death 

animal uchlzont 
I 
Immunised CB5 30 

CB9 25 

CB11 -

CB12 -

CB15 -

CB16 -

CB17 -

CB20 -

CB21 -

CB22 -

CB23 -

CB24 -, 

2 

T mutans 
Control CB'7 28 

C 8 43 

CB13 -

CB14 -

CB18 -

Souroe: Raba (98). 

(Aher experiences gained 

Immunisation against ECF proved effective in 
these trials and field immunisation was started 
in 1990. Acceptancn by farmers was good, with 
about 500 pure-bred Jerseys, Friesians and their 
crosses having beeu immunised. However, the 
trials have shown that when immunisation 
against ECF has been completed other tick-
borne diseases are being detected and are a cause 
for concern. The most significant tick-borne 
disease to surface is babesiosis. 

Experience gained has also ohown that 
anaemia and low packed cell volume (PCV) can 
be a problem in cattle immunised against T 
parva. Othey: researchers (Uilenberg, 1984; 
Morzaria, 1988) have reported anaemia and 
parasitaemia during exposure of ECF-
immunised cattle. The anaemia syndrome has 
been associated with high T. mutans 
parasitaemia (Rabia, 1989. Poor nutrition has 
also been associated with the anaemia syndrome 
and parasitaemia (Biw5, 1')91). From this 
experience, it has been recommended that only 

(days) pyraxla 

2 

3-


- 225 

- 18 

- 32 


- 17 


- 56 


- 15 


11 29 

2 44 

- 15 


-


pyrexla (days) 

-

-

1 

-

1 

1 

1 

2 

9 ECF (38) 

1 

6 

well-nourished cattle should be immunised, with 
further studies being conducted on the possible 
pathogenicity of T mutans. 

The age at which calves should be immunised 
is still in debate. While Rabia (1991) ro
commended six months of age as being optimal,
this was in conflict with studies by de Boorder 
(1989) who recommended immunisation of much 
younger calves, at between one and two months 
ofage. Immiunisation at a later age appears to be 
more practical where zero-grazing is practised 
and early contact with ticks can be controlled. 

This situation is rat possible in natural grazing. 
On the other hand, passive immunity from the 
mother may interfere with immunisation at a 
very early age; in addition, the calf may not be 
able to develop an effective immune response 
because of its immaturity. 

Future prospects 

Field ECF immunisation has so far been 
successful (Dolan, 1992). Five hundred pure and 
crossbred cattle have been vaccinated. Farmer 
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acceptance s very high and the work is pro-
gressing very ,ell in Unguja. 

During the trials, farmers were assured of 
compensation if their calves died due to ECF 
immunisation. This hae since been waived 
during field immunisation as farmers accepted 
the risk without promise of compencation from 
the Government. Towards the end 1992, farmers 
will start to pay for the tetracycline used during 

to begin costimmunisation as a measure 
recovery for ECF immunisation. 

As stated earlier, acaricides are becoming 
increasingly expensive and are proving 
hazardous to the environment. Hence, policy is 
now geared to the combined use of strategic 
dipping and immunisation. 

The surfacing of other tick-borne disease 
problems, particularly babesiosis, may 

of ECF immu-overshadow the usefulness 
nisation. However, the problem is being further 
studied and contacts with the Regional Centre 
for Immunisation Against Tcklorne Diseases in 
Malawi have been made f3z possible supply of 
babesia vaccine when the fear of introducing 
Enzootic Bovine Leukosis has been cleared by 
the Zanzibar Government. 

In Pemba, earlier trials on ECF immu-
nisation using Pemba Mnarani stabilate showed 
poor safety (Crees, 1989), the trials being 
associated with the death of many calves, 
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Summnary 

The two major livestock diseases of economic 
significance in Africa are trypanosomiasis and 
tick-borne diseases (TBDs). Both affect 
subsistence and commercial farmers andlimit the 
exploitation of productive land. Present methods 
of vector and disease control remain inadequate,
costly and pose environmental problems. 

Control methods for tick-bome diseases that 
are safe and effective are now available. 
Immunisation with reduced dipping practices
make it possible to tolerate moderate tickburde ns on cattle. 

With the advent of immunisation, integrated 
tick and TBD management (ITM) becomes 
desirable. Tick-resistant breeds of cattle, vector 
populationstudiesand concurrent reduced useof 
chemicals are the crucial elements in the control 
strategy. The ITM package is economically and 
technically attractive and practically desirable. 
However, the social and political feasibility of 
tick-borne- disease control needs to be addressed. 

The host's resistance to tick infestation 
manifests Itself agairst attacking ticks of 
different species and at varying stages. Highly
resistant cattle keep tick populations low 
Quantitative studies on host-resistance to ticks in 
zebu cattle in Africa are available. Several 
indigenous breeds have been found to have high
levels of resistance, including Africander,
Bonsmara, Nkoni and Brahman (S. Africa), 
Nkoni (Zimbabwe), Boran and East African Zebu 
(Kenya), Jutana and Kenana (Sudan) and aran 
and Horro Ethiopia). 

The practice of opposing resistant cattle to 
tlik infestations for tick and TBD control needs 
to be given support and priority in research. 
Thereis an urgentneed foran integrated network 
approach to tick-control research similar to the 
trypanololerance network, to integrate epidemi-
ological studies on ticks and TBDs, animal 
science, socio-economic studies and dissemi-
nation of information, 

Introduction 

Tick-borne diseases are a major constraint to 
livestock improvement throughout the tropics. 
World-wide, an estimated 600 million cattle are 

exposed to anaplasmosis and babesiosis and 200 
million cattle are exposed to theileriosis. Insub-Saharan Africa as many as 175 million cattle 

may be exposed to cowdriosis. In eastern, central 
and southern Africa theileriasis (East Coast 
fever), caused by Theileriaparva, is considered 
to be the most significant tick-borne disease of 
cattle. The parasite infects cattle and buffalo 
(Synerus caffer) in 12 countries of the region and 
25 million cattle are at risk. One million cattle 
are estimated to .ave died of East Coast fever
(ECF) in 1989 alone (Mukhebi et al, 1992).

Most indigenous cattle in areas where 
tick-borne diseases occur possess a natural 
resistance to these diseases. The associatione i t n e t h s i e s s h s o i t obetween the parasites and cattle has produced 
states of endemic stability in which cattle are 
immune and parasites are transmitted cen
stantly between cattle and ticks. Cattle that are 
exposed to Anaplasma, Babesia or Cowdria 
organisms early in life do not usually develop the 
clinical disease and are subsequently immune. 
This form ofage-related immunity does not occur 
with T parva. 

Problems of present control
methods 

During the last 80 years the control of ticks and 
the diseases they transmit has been largely
through the application of acricides in dips or 
sprays. The strict short-interval application of 
acaricides prevents transmission of the para
sites and this method has been used very
successfully throughout the region, in con
junction with control on animal movement,
quarantine and slaughter. Introduced in 1902,
the use of acaricides was used to eradicate ECF 

from South Africa by 1954 and Swaziland by 
1960 (Lawrence, 1991). However, the develop
ment ofresistance in ticks to successive acaricide 
compounds has been a major problem. This has 
been compounded by the increasing cost of 
acaricides, illegal cattle movement, civil unrest, 
poor management and inadequate maintenance. 
The devastating extent of the drought in Africa 
has made many dip-tanks non-operational due 
to lack ofwater. Another complication associated 
with the use of acaricides is that they are 
environmental pollutants and may also contami
nate milk and meat.

Strict acaricide application results in highly 
susceptible cattle populations because the cattle 
are not exposed to the parasites; when tick 
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control bmaks down, enormous losses can occur. 
An extreme example was the breakdown of 
dipping infrastructure during the war of 
independence in Zimbabwe, where a compulsory 
dipping policy had been in force since 1914. 
Between 1974 and 1979 an estimated one million 
cattle died, mainly of tick-borne diseases 
(Lawrence et al, 1980). Research has shown that 
game animals of varicus species maintain a tick 
population and tick-borne diseases (Young et al, 
1988). 

Sustainable control methods 

Stricttickcontrolisdifficulttomaintaininmany 
countries and more rigorous methods for 
controlling ticks and tick-borne diseases are 
being investigated. The broad approach has been 
to use integrated control measures which include 
the natural exposure to Anaplasna,Babesia or 
Cowdria organisms while animals are very 
young. Other means include immunising older 
animals with live vaccines; immunisation 
against ECF by infection and treatment; chemo-
therapy; and strategic acaricide application to 
control overwhelming tick infestation or disease 
challenge. 

However, the most important element in this 
control package is the use ofbreeds ofcattle that 
are genetically resistant to tick infestations, 
Resistant animals have a tendency towards light 
tick burdens and require less dipping, making 
control relatively easy and cheaper. In additior, 
other biological control methods could be used in 
support of control methods, e.g. anti-tick grasses 
(Thompson et al, 1978; Sutherst et al, 1982; 
Zimmerman et al, 1984) and application of 
aggregation-attachment pheromone-baited 
acaricide to single sites on bovine hosts (Rechav 
et al, 1977; Sonenshine et al, 1979). These 
approaches require an understanding of the 
parasites that exist in a particular environment 
and their epidemiology. It is also necessary to 
have access to acaricides, vaccines and drugs and 
to be able to monitor tick infestations and disease 
outbreaks. 

Host-resistance to ticks 

It has long been recognised that some animals, 
or whole breeds, consistently carry fewer ticks 
than others kept in the same environment 
(Roberts, 1968a; Wagland, 1975). Such differ-
ences are caused by variation in the apimals' 
abilities to respond immunologically to tick 
infestation (Roberts, 1968b). The ability to 
develop resistance is heritable (Hewetson, 1972; 
Seifert, 1984) and the actual manifestation is 
acquired (Rick, 1962; Roberts, 1968a). It is stable 
over longer periods, although stresses such as 
lactation or sickness cause a drop in resistance 
(Wharton et al, 1970; Seifert, 1971; Utech et al, 
1978). Different levels of resistance occur in all 
breeds, but this is manifested more strongly in 
zebu cattle and their crosses (Riek, 1962; 

Wilkinson, 1962; Wharton et al, 1969; Seifert, 
1971; Hewetson, 1979). 

The improved tick control following the use of 
tick-resistant cattle has been demonstrated in 
various breeds of cattle and crossbreds (Riek, 
1962). Kelly (1943) suggested that the tick 
resistanre, of zehu cattle should be utilised for 
tick control. Moreover, a cross between zebu and 
taurine cattle was shown to carry fewer ticks and 
required less dipping than temperate breeds of 
cattle on similar pastures (Wharton et al, 1969). 

The criteria for the assessment and 
quantification of resistance to ticks in cattle are 
given in many reviews (Willadsen, 1980; 
Tatchell, 1986; Latif and Pegram, 1992). 
Resistant animals consistently carry fewer ticks 
than susceptible animals. Female ticks 
completing engorgement are fewer and smaller 
on resistant animals than on susceptible 
animals. 

Tick-resistant cattle in Africa 

The earlier observations on cattle mortality due 
to heartwater and its relation to the number of 

ticks on animals of different breeds made by 
Bonsma in 1940s (Bonsma, 1981) in South Africa 
formed the basis of the studies on host-resistance 
to tick infestationr. The study showed that 
Africander cattle carried far fewer ticks than 
British beef cattle and had a far lower mortality 
rate than the British cattle (6% vs 60%). This 
pioneer work by Bonsma was resurrected by 
researchers in Africa 40 years later.Assessment 
and quantification of host-resistance were 
carried out on several African indigenous breeds 
of cattle (Table 1). The majority of these breeds 
are tick-resistant and of high productivity (Trail 
and Gregory, 1982; Saeed et al, 1987). 

The work shown in Table 1 comprises 
short-term studies (up to two years) carried out 
to assess the levels of host-resistance in different 
breeds of cattle. There has been only one 
long-term programme aimed at raising herd 
resistance by selection, breeding or gene 
alteration (de Castro, 1991); this was based at 
the International Centre of Insect Physiology 
and 7cology, Kenya. Although the progress and 
results obtained were meaningful and in the 
right direction, the programme was terminated 
after three years due to lack of funding and 
expertise. Over 100 hulls and 450 heifers at the 
Boran National Stud were assessed for tick 
resistance by repeated monthly exposure to 
ticks. The proportion of bulls ranked in different 
classes for total tick counts (Table 2) showed that 
the majority (55%) of these animals had a high 
level of resistance (rank 1) while a smaller 
proportion (6%) were ranked as of low resistance 
(rank 3). The repeatability of the observations 
suggests a high degree of heritability of 
resistance. 
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Table 1. Trkk-resistantzebu cattle in Africa. 

Breed Country Reference 
Afrikander South Africa Bonsma (1940) in Bonsma (1981)
Brahman South Africa Rechav (1987), Rechav et a (19S0)
Bonsmara South Africa Scholtz et at (1991) 
Ngunis-Nkoni (Sanga) South Africa Scholtz et at (199 1)
Boran Kenya 
East African Zebu Kenya 
Kenana Sudan 
Butane Sudan 
Boran Ethiopia 
Horro Ethiopia 
Nkoni (Sanga) Zimbabwe 

Conclusions 

Current control of ticks and tick-borne diseases 

in Africa is unsatisfactory, costly and requires 

excessive effort. Therefore a package for into-

grated control of ticks and tick-borne diseases is 

presented. The features of the strategy are: 

maintenance of enzootic stability to tick-borne 

diseases, adoption of resistant breeds of cattle; 

and reduction of chemical treatments to low 

levels. Similar methods 
 of integrated control
 
have also been suggested by Young et al (1988).

The future of breeding programmes for tick 

resistance is two steps ahead of breeding for 

trypanotolerance because, firstly, vaccination 

against tick-borne diseases is possible and, 

secondly, resistant breeds of different types are 

present in most regions ofAfrica. 
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Summary 

Heartwater has an economically significant
impact on livestock. The disease is caused by the 
rickettsial organism Cowdria rurninantium and is 
tran,imitted by ticks of the genus Amnblyonnia. In 
Africa heartwater is the second major tlick-borne 
disease after theileriosis and its occurence spans
most of the sub-Saharan region and the 
neighbouring islands. In southern Africa it is 
considered to be the mair, tick-borne disease,
The principal objective of the University of 
Florlda/USAID/SADCC Heartwater Research 
Project is to develop new vaccines and diagnostic
tests to replace the current cumbersome methods 
of immunisation and diagnosis for heartwa~er. 
The Project's goal is to understand the molecular 
and immunological aspects of heartwater with 
respect to developing improved vaccines which 
would contain a repertoire of protective
immunodominant antigens. Of the approaches
being pursued, the first is to develop a tissue-
culture-derived vaccine, and the second involves 
cloning of genes encoding antigens to C. 
.umninantiurn which are recognised by the
immune responses and which may be useful asvaccine candidates. These approaches are 
discussed in this paper. 

Introduction 
The prevalence of heartwater has a significant 
economic impact on livestock. Caused by the 
rickettsial organism Cowdria ruminantium and 
transmitted by ticks ofthe genus Amblyomma in 
Africa, hew'twater is the second major tick-
borne disease after theileriosis. Its occurrence 
spans most of the sub-Saharan region and the 
neighbouring islands (Uilenberg, 1983). In 
southern Africa it is considered to be the main 
tick-borne disease, 

Economic losses due to heartwater are a 
result of the high mortality rate it causes, which 
ranges between 20 and 90% (Uilenberg, 1987),
and the reduced productivity it engenders in 
both clinically ill and surviving/recovered
animals which become chronic carriers of the 

Heartwater is routinely controlled by
acaricides and artificial immunisation. However, 
tick control is expensive and ticks build up a 

resistance to acaricides. Hence complete disease 
control using this method is not reallyachievable. In addition, intensive dipping 
against ticks is difficult to sustain in many
African countries. 

In the artificial immunisation method. young 
an (e than ix m etae oug
animals (less than six months ,j'L.1 are inoculated 
with infected blood to maximise their age-related
innate immunity to heartwater. This process has 
given varied results, as it does not reproducibly
induce immunity in the vaccinated animals. In 
older animals, artificial immunisation is 
achieved by infection with blood infected with 
the Ball-3 heartwater strain (Oberem and 
Bezuidenhout, 1987) followed by treatment with 
tetra'ie,.es (Uilenberg, 1990; van der Merwe,
198?). The infection-and-treatment method has 
been used with a degree of success as animals 
that have recovered from heartwater infections 
have been shown to be immune to homologous
and, in most cases, heterolcgous challenge
(Uilenberg et al, 1983; van Winkelhoff and 
Uilenberg, 1981). However, the infection-and
treatment method has limitations. The vaccine 
has to be stored in liquid nitrogen or dry ice up 

to the time of inoculation of the animals; the 
vaccine has to be administered intra- venously;
vaccinated animals have to be monitored 
clinically and treated with a curative dose of 
tetracyclines during the febriie reaction; some 
vaccinated animals may die due to acute
reactions to the vaccine despite administration 
ofismstetracyclines;be accidentallyother disease-causing organmay transmitted in the 
bloo v acci nlly orall ted i 
blood vaccine; and lastly, overall this method ir 
cumberome and cannot be applied on a wide 
scale. 

Clinically ill animals in the field may be 
treated with tetracyclines. However, the course 
of the disease is rapid and by t-e time the clinical 
reaction is detected it is usually too late for 
antibiotic therapy. 

These control methods against heartwater 
have been used for many years and currently
there are no suitable alternatives. 

The principal objective of the University of 
Florida/oSAID/SADCC Heartwater Research 
Project was to develop new vaccines and diag
nostic tests to replace the current cumbersome 
methods of immunisation and diagnosis against
heartwater. The project's initial goal was to 
propagate C. ruminantium organisms in vitro. 
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This goal has been achieved and efforts are now 
concentrated towards studying the molecular 
and immunological aspects of heartwater with 
respect to developing improved vaccines that 
contain a repertoire of protective immu-
nodominant antigens. 

Two approaches are being pursued. The fiist 
is to develop a tissue-culture-derived vaccine. 
The second involves cloning genes encoding 
antigens of C. ruminantiumthat are recognised 
by the immune system and that may be useful as 
vaccine candidates. 

In the mammalian host, C. ruminantium is 
fotud beth intracellularly or extracellularly. The 
intracellular stages are found in macrophages, 
neutrophils and endothelial cells, where they 
develop into colonies containing morphologically 
distinct organisms (Jongejan et al, 1991). This 
stage eventually gives rise to the extracellular 
staq3, and the organisms are found to be freely
circulating in the blood looking to invade rcw
ccl.atige int rceloodlularng toranivae w 
cells. Antigens of intracellular organisms are 
probably a target of cell-mediated immune 
responses, whereas antigens of the extracellular 
organisms are probably a target of antibody-
mediated immune responses. In this report the 
strategy of developing vaccines based on the 
identification of antigens recognised by the 
antibody responses will be discussed. 

Methodology 

Antisera 
Normal and immune antisera were prepared 
from the blood of 175 sheep that had been 

inoculated and had recovered after experimental 
infection with the Crystal Springs Heartwater 
strain of Zimbabwe. After recovcry the 175 sheep 
were resistant to further homologous challenge. 

Propagation and isolation of Cowdria 
ruminantium 
Cowdria ruminantium cultures were 
maintained in bovine endothelial cells using the 
Byrom and Yunker (1990) method. Various 

forstrains of Heartwater were propagated 
analysis, namely Crystal Springs, Zwimba, Palm 
River, Nyatsanga, Lemco T3, Highway (of 
Zimbabwe), Ball-3, Welgevonden (of South 
Africa) and a strain from Nigeria. The C. 
ruminantium organisms were isolated from 
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Sodium dodecyl sulphate polyacrylamide 
gel electrophoresis (SDS-PAGE) and West
ern blotting 

Analysis of C. ruminantium proteins was 
achieved by SDS-PAGE and Western blotting 
(Johnstone and Thorpe, 1988). The electro
phoresed proteins were transferred to nitro
cellulose, blocked for 1 hour in 0.25% gelatin, and 
probed with immune antisera. The reaction of 
the antisera was developed by incubation of the 
blots with peroxidase-labelled protein-G and 
subatrate (Kirkegaard and Perry, USA). 

Results and discussion 

The analysis revealed the recognition of several 
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Summary 

The paper reviews past research on the economics 
of tsetse and trypanosomiasls control in ,*'u'4
cattle production systems in tsese-infted areas 
of Africa. A comparison is made of thw trypano-
somlasis control methods using trypanotolerant
cattle andor chemotherapy In Ethiopia, The 
Gambia, Kenya, C6te d'lvoire, Zaire and Togo.
The tryranobomiasis control methods wcre 
distinguished according lo the level or invest-
ment- Ligh initial capital investment (aerial and 
ground bpraying, sterile insect technique, and 
importatim of trypanotolerant livestock); and 
high recurrent cost methods (traps and screens,
deltamethrin treatment of cattle, trypanocidal
drugs and indigenous trypanotolerant cattle). 
The second set of methods were found to be less
riskyand more flexible as costs and benefits flow
Inr n tthe local population. b nwhich 

Introduction 

The disease and its impact 
Trypanosomiasis is evident in roughly 10 million 
km2 in 37 African countries and is a major 
constraint to the development of livestock pro-
duction and mixed farming. Estimates indicate 
increases of 16% and 14% in meat and milk 
production, respectively, following trypano-
somiasis control (Jahnke et al, 1988). The tsetse-
infested area covers one-third of the land area in 
eastern and southern Africa (Table 1). The threat 
posed by the disease in the region is of concern 
particularly in the subhumid zone, which has the 
greatest potential for agricultural development, 
The extent of the infested area often increases 
and tiypanosomiasis-related problems are 
severely exacerbated in countries that are tor 
by war or civil strife, as bush and vegetation 
thrives on land left fallow during disturbances. 
This often leads to a vigorous advance of the fly, 
threatening established human and livestock 
populations. The expansion ofthe tsetse belt has 
also been reported in the case of Zambit (Putt et 
al, 1988). 

Control methods 

Control methods can either be directed against
the vector, the tsetse fly, or against the parasiteitself, the trypanosome. Vector-control methods 
include ground and aerial spraying of 
isecticides, the Sterile Insect Tehnique (SIT),
ts ad thetsterie se TeiqetSI 
traps and targets and the use of deltamethrin 
acaricide treatment for cattle. Parasite control 
methods include trypanocidal drug treatment 
and the use of trypanotolerant liveatock. 
Avoidance of the areas infested also constitutes 
a means of dealing with the disease, as does the 
destruction ofthe natural habitat of the fly when 
land is cleared for settlement in response to 
increasing human population pressure.

The term trypanotolerant in livestock is 
generally applied to small populations of cattle, 

sheep and goats found in West and central Africa 
trypano3omiasispossess some degree of resistance to(Trail et al, 1989). Trypanotolerance in indigenous eastern and southern 

African breeds should be further investigated if 
these are to receive the same recognition (see 
ODA/KETRI, 1991). In the eastern and southernAfrican region, control operations have been 
undertaken since colonial times and important
efforts are being currently deployed in a regional 
programme covering Zimbabwe, Zambia, 
Malawi, Botswana, Angola and Mozambique. 
Previous research 

In the past, the prevailing idea.was that livestock 
losses attributable to trypanosomiasis were so 
great that any control effort was justified
(Jahnke, 1974). This could explain (but notnecessarily justify) why studies on the economics 
of trypanosomiasis control are recent and scarce 
as compared with the vast amount of literature 
on biological aspects of the disease. Allocation of 
resources has nevertheless made it essential to 
have economic appraisals. Table 2 presents an 
overview of major publications on the subject. 
The following points summarise the literature 
review by Itty (1991): 
• 	 Nearly 20 years after Jahnke's pioneering 

work in 1974, literature on the economics of 
trypanosomiasis control remains scarce. 

• 	 Studies on the economics of trypanosomiasis 
control for small ruminant production are 
almost non-existent; those undertaken 
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Table 1. Tsetse infested area in continantal eastern and southern Africa. 

Eastern Africa 
Burundi 
Ethiopia 
Kenya 
Rwanda 
Somalia 
Tanzania 
Uganda 

Southern Africa 
Angola 
Botswana 
Ldsotho 
Malawi 
Mozambique 
Swaziland 
Zambia 
Zimbabwe 

Land rrea 
('O0'J ha) 

355512 
2565 

122190 
56969 
2495 

67734 
88604 
19955 

r381945
124670 
56673 
3035 
9408 

78188 
1720 


74339 

38667 


Eastern and Southern 737457 
Africa1 

1. ExciJding Lesotho and Swaziland. 
na= not available.
 
Source: FAO (1969,: ILCA (1991).
 

(Griffin and Allonby, 1979; Kanyari et al, 
1983; Morkramer et al, 1988) offer only 
limited information, 

" 	 Although results stricto senso are site and 

time specific, implications can be drawn for 

other regions, at other times. Research is 

therefore applied as widely relevant, 

" 	 The costs of control methods have most often 
been well accounted for, whereas benefits 
have been incompletely assessed. In almost 
all cases, quantitative data on cattle pro
duction were not available and the empirical 
quality of benefits fell short of costs. Indirect 
benefits following control (Wvixed firming 

development) were only assessed in the case 
of Nigeria (Putt et al, 1980; Shaw, 1986). 

" 	 The economics of the use of trypanotolerant 

cattle and trypanocidal drugs were not 

satisfactorily evaluated (Brandl, 1988) and 

hence comparison of method, were not 

complete. 
" 	 Adequate appraisal of dynamic biological 

systems with generation intervals of longer 
than one year requires some form of 
simulation mode' but only a few studies 
(Shaw, 1986; Brandl, 1988; Itty et al, 1988) 
accounted for the dynamics of livestock 
production systems. 

Tsetse Infested area 
('000 ha) 
103936 

2560 
10997 

9f.28 
2490 
2886 

64061 
11314 

135997 
37650 

2380 
na 
611 

58250 
na 

30107 
6999 

239933 

Share of tsetse-
Infested land 

29.2% 
99.8% 

9.0% 
16.9% 
99.8% 

4.6% 
72.3% 
56.7% 

35.6% 
30.2% 

4.2% 
na 
6.5% 

74.5% 
na 

40.5% 
18.1% 

32.5% 

Various studies suffered from methodological 
shortcomings in applying a cost-benefit 
analysis. Except for Jahnke (1974), no scierTtist 
performed a rigorous social-level analysis usinl, 
shadow prices to examine costs and benefits to 

the national economy. Since costs and benefits 
differ according to the participant whose 
perspective is examined, social-level analysis
using shadow prices I is an important comp
lement to producer-level (private-level) analysis 
using market prices. 

Development of research 

programmes 
Conception of the research programme 

The study is part of a wider research project 
undertaken by the African Trypanotolerant 
Livestock Network (ATLN). Its aim is to provide 

base':.c data for livestock development in tsetse
infe~ted areas and to evaluate different methods
for controlling trypanosomiasis. The network, 
initiated after a survey of trypanotolerant 
livestock (ILCA/FAO/UNEP, 1979), is coor
dinated by ILCA with the close involvement of 
ILRAD. Biological data collection and field work 
are largely carried out by scientists working for 
national agricultural research systems (NARS), 
often with support from donor agencics. ATLN 

I Shadow pic-s are used to set the truevalues of items to the overall economy. They basically eliminate distortions due to market 
imperfections and m:asing markets for certain inputs and outputs. Such distortions appear in market prices and include 
elements such as Iaxrs, subsidies, currencyove,-va!intion etcwhich are often found in developing countries. (See Itty and Bidaux 
(1991) for an introduction to the subject of cost-Lenefit analysis or Gittinger (1982) for amre comprehensive coverage). 
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Table 2. Overview ofliterature on economics of.setse and trypanosomiasscontrolforcattle production. 

Benefits Type 
Arabla ofControl method Publication County Meat Milk Draft farming Dynamics analysis 

Gr, "idspraying Jahnke (1974) Uganda - - s, a- - 8-

Putt eta(1980) Nigeria +.- +/_/--/- f 

Shaw (19386) Nigeria +/- /- + f+, 

Barrett (1989) Zimb"we . . . -,. f 

Aseal spraying Pruttet aI1980) Nigeria -,4- - +/ /- ./- sor 

Shaw (1986) Nigeria +/ +r 

Brandl (1988) Burkina Faso .t +/_ - - + p. s, f 

Barrett (1989) Zimbabwe ., f 

Trape and Band (1988) Burdna Faso +/ 4 - + p,, f 
screens
 

Barrett (1989) Zimbabwe 
 - - - a,f 

Cattle dipping Aiisop and Zimbabwe -  - f 
Barrett (1988) 

Sedle insect Brandl (1088) Burkina Faso /_ + + P 
techniques 

Trypenocidal Jahnke (1974) Uganda ., f" 

Wilson e at(1975 Kenya - n na - p, f 
and 1986) 
Logan etal(1984) Mali .P, 

Ittyeta/(1988) Kenya + - + p, a,f 

(randl (1988) Burkina Faso .,_ +/- - - + p,s, f 

Tryptanotolirant J.hnke (1974) Central 4/- na +/ - +/- s,
catie African 

Republic 
Morkramqr el al Togo(1951i) + na na ++_______p,______________,___________ 

Legend: + based on empirical data; -4+:based on estimates; -: nt acouitred for; na:not applicable: a:social; p:private; 
a: economic; f:financial. 

collaborates with national governments and on the economicsr of village cattlo production in 
ministries of nine countries in which sites have tsetse-affect"i areas of Africa were undertaken 
been established since 1983. These sites were in seven sites (Itty, 1991).At the twoEastAfrican 
selected on the basis of livestock breed, level of sites ofGhibe in Ethiopia and Muhaka in Kenya,
tsetse infestation, level of trypanosomiasis risk, the cattle production systems used susceptible 
management strategy (ranch, station and East African Zebus under trypanocidal drug
village) and collaboration with national govern- coverage. The traditional use oftrypanotolerant 
ments and research organisations (Trail et al, cattle was illustrated in three West African sites: 
1989). Data were collected on tsetse flies and Gunjur and Keneba in The Gambia and 
animal health and productivity par- ametrs.2 Boundiali in C6te l'Ivoire. The introduction ofcattle production systems using trypanotolerant 

In 1987, it was decided that, with the cattle in regions devoid of bovines was examined 
increased availability ofcattle productivity data, through the cases ofAvetonou in Togo and Idiofa 
an e.onomic component could be added to the in Zaire. A tttal of 50 herds or herd groups were 
biological study, which encompassed entomology, examined (small herds had to be merged into 
livestock production. veterinary science and herd groups for the purpose of biological
genetics. Between 1988 and 1991, case studies analysis). 

2 Additional information about the Network and biological data collection are given in the paper by G. d'Ieteren on 
trypanotoltrance and in d'leteren and Trail (1988). 
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Objectives ofte research programme 

Five main objectives were fixed (Itty, 1991): 
" The application of an appropriate method-

ology to evaluate the economics of livestock 
production systems and disease control. 
Various authors including Grindle (1985) 
and McInerney (1988) have reported that 
the application of economic theory and 
appropriate methodologies fur veterinary 
economics has suffered from serious short-
comings. The approach proposed attempts to 
move a step further from relatively narrowly 
defined cost-benefit studies or a mechanistic 
application of prices to physical quantities 
(Grindle, 1985). 

" Calculation of returns to scale factors of 

production i.n the use of trypanotolerant 
cattle and trypanocidal drugs for cattle meat 
and milk production. 

" Investigation on the effects of social and 
private analyses on the 'xtent ofthe adoption 
or improvement of cattle production systems 
using trypanotolerant cattle or trypanocides. 

" Determination of the factors that influence 
social and private profitability of the pro-
duction systems on tht basis ofinter-herd and 
inter-site variations, 

* 	 Comparison of tsete and trypanosomiasis
control methods, leading to a choice of 
strategies. 

Implementation of the research 
programme 
The study is centred around a cost-benefit 
analysis enhanced by a dynamic herd simulation
model and rapid rural appraisal (RRtA). A 

social-level economic analysis was conduct* d to 
evaluate the benefits and costs of the herds to the 
overall economy of the countries examined. A 
private-level financial analysis was conducted to 
examine the financial profits to cattle producers. 
Since a trypanosomiasis control programme 
involves several majur participants (tl. .-.. ate, 
the livestock development authority, producers, 
herdsmen, tr',ders, consumers etc) who share 
the costs and bnefits, interest was focused on 
the returns to the overall economy. On the 
micro-level, success ofa control programme rests 
primarily on the performance of cattle owners 
who are the main beneficiaries, hence the 
justification of the private-level analysis. 

Costs and benefits were projected for a 
10-year period using the ILCA Bio-Economic 
Herd Model for Microcomputer. The ILCA model 
is a deterministic dynamic model which 
simulates herd evolution, production and 
economic performance over a 10-year period 
from base parameters on herd structure, 

productivity and economic phenomena (von 
Kaufmann et al, 1990).3 Data collected monthly 
over three to four years by the ATLN were used 
to derive baseline biological data for each herd 
(milk off-take was an exception as data were 
recorded daily). An economic survey and an RRA 
conducted once at each site provided the 
economic data and qualitative information on 
the cattle systems. The focus is on returns 
derived from milk and meat, although it is 
r2cognised that other functions, socio-economic 
aspects and products of cattle are also very 
important, but they could only be covered 
qualitatively through the RRA. For the RRA 
information was collected from three sources: 
secondary data, group interviews with farmers 
(using a semni-structured questionnaire) and 
discussions with key informants. The
information was cross-checked and pooled in a 
triangulation process (McCracken et al, 1988). 

Implementation 
The economic component was conducted by the 
author after the literature review was completed 
and after the methodology had been determined 
and the questionnaire tested. Prior to 3ata 
collection, information on the planned work was 
sent to the ATLN field staff One month was 
spent in each country for collection of economic 
data and socio-economic information. Economic 
data included the type and quantity of inputs
used, information on veterinary services and 
market and shadow prices. For the latter, 
information had to be collected from ministries 
and resident economists (World Bank, ILCA, 

Harvard Institute for International Devel
opment etc), usually located in capitals, and from
the literature. For the interviews, int.rpreters 
were made available by the ATLN field project.
Access to local authorities, extension agents, 

vetna l authoreseeson as 
veterinarians and cther resource persons was 
greatly facilitated Iy ATLN staff. 

Upon completion of the field work the herd 
model was adapted and finalised and the initial 
analysis was carried out at ILCA headquarters. 
Close contacts and discussions with colleagues in 
ILCA's Livestock Economics Division and at the 
ATLN coordinating office were most useful as 
methodological improvements were made and 
biological ez-a re-analysed to correspond to the 
needs of tb economic analysis. This resulted in 
delays in the final analyses, which were carried 
out in Switzerland. However, the quality of 
results was considerably enhanced. 

Evaluation of the research 

programme 

Collaboration and local inutitutions 
The research programme benefited considerably 
from being carried out under the auspices of 

3 Correspondence concerning the model and its acquisition should be addressed to: The Head, Livestock Economics Division, 
ILCA, P 0 Box 5689 Addis Ababa, Ethiopia. 
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ATLN and at ILCA. Collaboration with field staff 
was extremely helpful in obtaining the infor-
mation required and the use of local ATLN 
infrastructure (computer at some sites, vehicle, 
office) permitted smooth operation. Discussions 
iith NARS, government officials and extension 
services, ATLN field staff and ILCAstaffetc were 
most fruitful at all stages. The main problem 
was that the economic component was grafted 
onto the main biological research project and 
basically limited to one man's work. The lack of 
provision for training of local scientists in the 
collection and analysis of economic daca was 
apparent. These problems need to be addressed 
in future. 

Methodology 

Through application of a herd model, proper 
phasing ofcosts and benefits could be accounted 
for. The period simulated by the model (10 years)
waE sufficient to reveal the dynamic effects of the 
production system, yet rot too long to risk 
making certain assumptions. In a corresponding 
study, Jahnke (1974) used a 30-year projection 
to examine the economics of introducing trypano-
tolerant cattle into the Central African Republic. 
Changes in socio-economic environ- ment and 
technical developments outdated control methods 
and modified expected benefits. In this case, the 
assumptions turned out to be far from reality:
instead of the 128,000 head of trypanotolerant 
cattle projected for 1985, the population actually 
dropped to 7400 head by 1984 (Shaw and Hoste, 
1987). The political chaos in the country was 
mainly responsible for this. At the same time 
there was, however, a considerable influx of 
pastoralists with zebu cattle (under trypanocidal
coverage) (Shaw and Hoste, 1987). 

This was the first economic study on the 
subject based on empirical quantitative data on 
livestock productivity. These data were in fact 
quite unique for African village conditions, 
regardless of the focus on trypanosomiasis. The 
long period over which biological data had been 
collected using standardised research 
techniques has culminated into a large data base 
that is extensive enough to generate a means 
applicability for individual herds or heid groups, 
thus allowing a comparison of inter-herd 
variation. The collection period was long enough
(three to four years) to obtain meaningful 
estimates of reproduction and lactation yields,
which are often poorly documented, if at all (e.g.
previous estimates of lactation yields in The 
Gambia were as much as four times lower than 
those actually recorded). The mean actual milk 
off-take in the two Gambian sites was 373 kg for 
Gunjur and 413 kg for Keneba (Itty et al, 1992),
whereas earlier estimates were 69.3 kg (high 
trypanosomiasis risk) and 98.9 kg (low risk)
(Clifford, 1977). Some previous studies 
examined only liveweight gains (Wilson et al,
1976 and 1986; Logan et al, 1984), which is 
justified in the case of beefranches. Results show 

that the value of milk accruing to the relevant 
participant (state or producer) appears to largely
determine the level of returns. in any case, the 
majority of the producers sell animals when cash 
is needed and not after a certain period of 
fattening. This questions the relevance of 
liveweight gains to such producers. 

Rigorous application of social-level analyais
using shadow prices and private-level analysis 
using market prices revealed major constraints, 
aq illustrated by The Gamhian case study of 
Keneba. The difference in social and private 
value of herd labour and milk were principally 
responsible for the wide divergence in results. 
The internal rate of return was 46% in the social 
analysis, compared with 26% in the private
analysis. Herding costs appeared to be an 
important factor in increasing private profit
ability, as a largr Ghare of the milk went to the 
herders as part of their remuneration. A possible
explanation for the high remuneration is offered 
by information collected during the RRA; this 
indicated that cattle owners were crop farmers, 
who are less knowledgeable about cattle than the 
Peul herders. The share contract provided the 
herders with incentives as they had a stake in 
the system (risk sharing) and they reduced 
supervision costs (time consuming and difficult 
because of the limited expertise of owners). 
Share contracts were widespread and similar 
arrangements were practised at the other 
Gambian site, in COte d'Ivoire and also in Kenya. 
Identification of such major constraints was only
feasible through on-farm research in villages. 

The use ofa shadow exchange rate to account 
for a possible overvaluation of the local currency 
was very important when comparing tsetse and 
trypanosomiasis control methods. If the 
overvaluation was not accounted for, methods 
requiring large amounts offoreign exchange (e.g. 
aerial spraying) appeared too cheap relative to 
methods requiring more local inputs (labour 
intensive ground spraying or traps and targets). 

Since socio-economic criteria were not 
included in the selection of the herds or in the 
experimental design, test herds may therefore 
not necessarily be rep.esentative for the site as 
they were generally larger than average and, in 
the case of C6te d'Ivoire, often belonged to 
affluent absentee owners. Furthermore, a socio
economic protocol was not established from the 
beginning of the network. Limitations appeared 
as there were no time series of inputs used and 
prices; hence price variations or trends based on 
historical data and sensitivity analysis using
standard er''ors could not be simulated. 
Biological data were limited to milk and meat 
although in Ghibe (Ethiopia), for instance, the 
principal purpose of keeping cattle was for 
animal traction. In many other sites crop
livestock interactions are of prime importance. 
These indirect benefits of trypanosomiasis
control could not be quantified because data 
collection was not planned; investigation of these 
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aspect. 	 needs urgent attention. Valutible is less risky and more flexible as costs and 
in benefits flow in parallel and operations can beinformation will be shortly available 

Resources stopped with lesser losses. An interruption couldZimbabwe (J. Barrett, Natural 
were notInstitute, Chatham Maritime, 1992, personal be envisaged if expected benefits 

realised or the switch to improved methods wascommunication). 
lower initial investment and less

In the case of trypanotolerant cattle, the lack desired. As 
meant that the costs of foreign currency was required in the second ret

of historical records 
of methods it was more likely to be implemented

importation and multiplication could not be 
or Togo. 	Hence, results by the local population with minimal external

accounted for in Zaire 
were limited to the economics of the ongoing input (e.g. trypanocides are administered by 

or by animal health assistants;
production systems. In addition, further cattle owners 

research 	is also required on the reasons why community-based tsetse control can be 

often prefer zebus to the smaller implemented by traps as in Nguruman, Kenya
farmers 

(ODA/KETRI, 1991)).trypanotolerant breeds when disease risk is not 
too high. It would then appear that the various 

techniques have specific contributions to make 
Profitability of trypanosomiasis and that in practice a combination of control 

methods, determined by the prevailing
control 	 moreconditions, might prove technically 
The results provide estimates of returns to appropriate and more profitable than the use of 
ckapital invested in cattle production systems a single method. For instance, therapeutic drug 
using trypanotolerant cattle and/or trypanocidal treatments are suitable for very low risk 
drugs. On the basis of the site averages, both situations with low catth; density and 
methods were economically and financially prophylactic treatments for cases under slightly 
profitable: social rates of return ranged from 15 higher risk (Itty et al, 1988). In view of drug 
to 53% and private rates from 10 to 29%. Output resistance this method will be increasingly used 
was low but the profits were attractive as all the for strategic purposes and in conjunction with 
systems required few inputs. However, due to the other control techniques. Trypanotolerant cattle 
growing drug resistance of trypanosomes, future tend to be suited for situations with low to 
application of this method is severely limited, medium trypanosome prevalence as this 
The results also show that the disease is only one presents few risks (no collapse of control 
of the constraints (albeit an important one) that operations). An assessment of the cost of 
cattle producers face in regions with low to importing trypanotolerant stock should be 
medium trypanosomiasis risk. To improve tl-e carefully conducted; indications suggest that 
production systems, information is required (n this is not necessarily profitable (Itty, 1991). 
other biological constraints such as feed ard However, the role of trypanotolerant stock as a 
diseases and on the operational socio-economic control method might be modified with 
context and the management of the herd. This decreasing trypanosomiasis risk due to human 
approach would put trypanosomiasis control in population pressure on land and better tsetse 
a global perspective. However, a comparison of control techniques Their uptake will depend on 
trypnnosomiasia control methods can be drawn their comparative productivity once disease risk 
in broad terms on the basis of our results and of is reduced and on farmiers' preference. 
those of previous studies (Itty, 1991). As the level of risk increases tsetse control 

In the examination of the economics of tends tn become the solution of choice but vector 
trypanosomiasis control, phasing is particularly control can be undertaken in conjunction with 
crucial because of the methodological clemcnt of drugs or tolerant livestock. Traps and screens 
discounting used in cost-benefit analysis. 4 seem the most profitable and promising solution, 

One can broadly distinguish trypanosomiasis although other techniques could be of 
control methods according to the type of importance under specific conditions. Tsetse 
investment: those requiring heavy initial capital control is likely to be more profitable than drugs 
investment (aerial and ground spraying, the and trypanotolerant cattle, but is conditional on 
sterile insect technique and importation of clearedlandbecomingavailableforcattle, ahigh 
trypanotolerant livestock) and those requiring carrying capacity, medium human and cattle 

population densitiej prior to the intervention (formore recurrent costs (traps and screens, 
deltamethrin treatment of cattle, trypanocidal cattle between 50% and 75% of the potential 
drugs and trypanotolerant cattle when locally density (Jahnke, 1974)), and cattle having 
available). Basically, the second set of methods traditionally been kept by farmers who will use 

4 The underlying rationale for discounting is that a monetary unit received today is more valuable that the same su 1 in the 
future (time is money). This difference in value reflects the opportunity cost of capital which is the foregone value o -apital 
invested in its best alternative. Thus US$ I available today could be invested at the going interest rate of, say, 7%, so bt... in 

one year from now it would be worth (1 + 0.07) = US$ 1.07. By reversing this process, the value of a sum in year n can also be 

expressed in present-value terms. The merit of the discounting procedure is that it allows payments and receipts occurring at 

different times to be converted to a common standard in terms of their present value (Dillon and tlardaker, 1984; Itty and 
Bidaux, 1991). 
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the land. These conditions would enable rapid
establishment of both cattle production and 
mixed farming. This rapidity ensures high
benefits even when discounted and intensive or 
multipurpose cattle production implies an 
increased level of benefits (in the sites of T0ga
and Zaire, benefits were confined to meat which 
restricted revenues). Production of small 
ruminants might well be more profitable than 
cattle in sites producing only meat (Morkramer
et al, 1988). 

Outcome of the research 

programme 


As the research programme has recently been 
completed and publications and findings are 
being currently submitted and presented, it is 
still premature to comment on implementation 
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Summary 

The smallholder sector offers the greatest 
potential for the improvement of milk 
production in Zambia as it holds the largest 
number of cattle. Although this Is so, the sector 
has not performed as well as it should have for 
several reasons including Government policy, 
shortage of capital, insufficient inputs and poor
marketing Infrastructure. In the past, this sectorhad not been involved in commercial milkproduction. 

To lessen the impact of these problems and to 
increase the contribution of this sector to 
improving the quality of life In rural areas, it is 
proposed that the Government should institute, 
strengthen, and sustain programmes aimed at 
encouraging small-scale farmers to participate in 
commercial dairy production. The present efforts 
being pursued by the Government should be 
supported by all concerned, especially farmers. 
With this strategy and the provision nf soft loans 
and Incentives, the smallholder dairy sector 
shouldexpand and help to improve the quality of 
life in the rural sector. 

Introduction 
The small-scale sector has the majority of cattle 
in Zambia and yet contributes no more than half 
the national production of milk. Given the 
potential that it holds, it should be possible to
 
increase the output of milk from this sector and 
help satisfy national milk needs. 

A study was conducted on small-scale dairy 
farming to understand the main factors 
contributing to the low output and to develop 
possible solutions. The main sources of 
information were interviews with a sample of 
smallholder dairy farmers, extension workers, 
papers presented at a national dairy workshop
and the personal experience of the author. 

Background information 

Zambia is a land-locked country in central Africa 
situated between 8 and 18"south and 22 and 34" 
east. It has a land area of 750,000 km2.The land 
is mostly flat and varies in altitude between 900and 400 metessea ( lan ingbov levland 1400 metres above sea level (Planning 
Division, 1988). The surface relief is moderate to 
gentle with low river gradients (Bessel and 
Daplyn, 1976). 

The climate and vegetation are subtropical 
with three distinct seasons; a warm wet season 
from November to April, accounting for 95% of 
the annual rainfall, a cool dry winter (from May 
to August) with mean temperatures ranging
between 15"C and 27"C and a hot dry season 
(September to October) with temperatures
ranging from 27'C to 32'C. Annual rainfall 
varies from less than 760 mm in the south to over 
1270 mm in the north (Planning Division, 1988). 

The predominant vegetation is woodland sa
vannah dominated by trees of the Brachystegia,
Julbernadia and Isoberlinia type. Forests are 

confined to a few areas in the north and west of 
the country Extensive grasslands occur in the 
swamp and floodplain areas too wet for trees. 

The population in 1988 was estimated at 7.53 
million people, with an annual population
growth rate of 4.1% (1980 Census figures). 

The size of the livestock industry 

The present livestock population is estimated at 
2.68 million cattle, 0.56 million goats and sheep 
and 0.21 million pigs (Planning Division, 1988).
Approximately 83% of the cattle, 93% of the 
sheep and goats and 86% of the pigs are owned 
by the traditional small-scale farming sector 
(Table 1). 

Table 1. Estimates of livestock population In 
Zabia 1988. 

ctl 
Simpand 

Poig 

Connmrw 4M,1a 43,952 28,6W2 

Traditional 2=,0 519.088 177,824 

TOt 2,W4,196 BO,41 208,518 

s 0.9 8.7 

Sou: Plann D on (1984 

Livestock numbers have gradually increased 
since 1985, with the largest increases being 

recorded in goats and sheep at 7.8%per annum 
and smallest increase being in cattle at 2.9% per 
annum (Table 2). 

137 



Table 2. Livestockpopulation growth in Zambla 1985-1988. 
Annual 

1985 1986 1987 1988 growth (%) 

Cattle 2,469,721 2,520,061 2,600,810 2,684,196 2.9 

Sheep and goats 456,560 489,119 525,441 562,841 7.8 

Pigs 177,600 186,572 196,176 206,518 5.4 
Souce: Planning Division (1988). 

The present per capita consumption of consumed in areas where cattle-keeping is a 

livestock products is estimated at 7.4 kg of beef, tradition. 
0.7 kg of mutton, 0.1 kg of pork, 1.6 kg of poultry Generally, cattle on commercial and state 
meat, 15 eggs and 23 litres of milk (Daka, 1992). farms are kept mainly for cash and for provision 
These figures represent a very low intake of of animal protein to the farm household. In the 
animal protein when compared with the emergent smallholder sector, cattle are kept for 
developed world and when the available cash, manure, traction and milk, whereas in the 
livestock resources are taken into consideration. traditional sector cattle are still kept for 

prestige, traction, manure, milk and security. 

Characterisation of the cattle 
industry Origin of the programme 

The cattle industry is broadly divided into two Following the departure of many expatriate 
main subsectors: commercial and small scale. It dairy farmers from the country at independence 
is estimated that cut of the 2.68 million cattle, in 1964, the Government embarked on a pro
about 60,000 are dairy cattle, mainly Holsteins, gramme of developing the dairy industry 
Friesians and their crosses (Phiri, 1992). through the establishment of state dairy farms. 

Commercial dairy production is undertaken This development strategy led to the emergence 
along the old railway line by large- and medium- of parastatal dairy farms in 1968. Five of these 
scale farmers and parastatals and is still were in the outlying provincial centres of 
dominated by expatriate farmers. The parastatal Chipata, Kasama, Mansa, Mongu and Solwezi. 
farms, five of which are in outlying provinces, To give continuity to this programme, in the 
have helped fill the production gap after the early 1970s the Government introduced dairy 
departure of some expatriate farmers at schemes aimed at encouraging indigenous 
independence in 1964. Zambians to participate in commercial dairy 

production. All these schemes except for the 
Small-scale milk production is on smallholder Development Project(SDDP), which 

smallholdings established since the early 1970s is a recent introduction, failed in one way or the 
under milk production schemes. These other due to various logistical problems. 
smallholdings are generally located near urban 
centres and away from the railway line. Talking to a sample of farmers in this case 

study, it was evident that those who joined the 
scheme were induced to do so by the trainingCurrentproductivity 
packages offered. Most farmers underwent some 

Milk production in the commercial sector is trnining in dairy farming at Palabann or at thL 
predominantly from Friesian cows, which have Natural Resources Development College 
an average yield of 25 litres per day. This figure (NRDC) before joining the scheme. The model 
has been estimated from the milk delivered to farms that the scheme provided, particularly in 
the Dairy Produce Board. Estimates also terms of land tenure, were encouraging to 
indicate that Friesian x indigenous crosses give farmers. In a few cases, especially in areas where 
an average daily yield of 10 litres. This makes cattle-keeping was a normal tradition, farmers 
the combined national production from the chose dairy schemes and programmes 
commercial and parastatal sectors about 22.5 spontaneously. 
million litres (Planning Division, 1988). The initial acceptance of dairy improvement 

Milk in the traditional sector is produced from schemes and programmes was very high among 
local cattle, mostly of the Sanga and zebu types the farmers, civil servants and businessmen. 
crossed with Tonga, Barotse and Ang,:i. Milk Most farmers adopted the dairy technology 
yields are relatively low and range from th,'ee to introduced to them, although performance 
five litres per day. The milk produced in this varied due to a number of reasons. These 
sector is consumed at home and it is estimated included lack of breeding stock and capital to 
that this amounts to about 31.5 million litres per purchase inputs such as feeds and lack of drugs 
annum (Phiri, 1992). Milk is produced and to treat and control diseases. 
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Factors affecting the development 
and expansion of smallholder 
dairy programmes 

Dairy cattle 
There is a general shortage of improved dairy 
cattle for dairy scheme participants. Facilities 
for artificial insemination (AI) for dairy schemes 
were also inadequate and, as a result, most 
participant farmers were dependent on natural 
service. Those who did not own bulls depended 
on their neighbours. 

This situation has contributed to the inability 
to develop and expand the smallholder dairy 
sector. lb help alleviate the shortage of dairy 
stock in the schemes, in 1979 the Government 
established a cros3-breeding ranch at Batoka 
with the assistance of the European Economic 
Commission (EEC). The function of the ranch is 
to 3upply in-calf crossbred heifers to small-scale 
farmers in dairy settlement and smallholder 
dairy projects. However, production so far has 
not met the rising demand resulting from the
increasing number of new farmers joining the 
smallholder dairy industry, 

Infrastructure 
Although there was a road service to scheme 
centres most roads required upgrading, 

Dipping facilities are available on most of the 
schemes but remain inadequate. Those already
in place and handed over to the scheme members 
are in a poor state due to the inability of farmers 
to collaborate in maintaining them. It is evident 
that there is lack ofinterest in renovating infra-
structure that was handed over communally.
There seems to be a reluctance to assume 
responsibility for communally owned property,
particularly dip tanks and communal water 
points. 

Availability of inputs 
Although most inputs are available to scheme 
farmers, prices remain unaffordable. With a 
liberalised economy, drugs and acaricides have 
become too expensive for most small farmers, 

Labour 
Family labour, especially wives, plays a crucial 
role in supplementing hired labour in the 
smallholder dairy sector. Wives also assume the 
role of managers in the absence of their 
husbands. The issue of outside labour has been 
cited as a major hurdle on most smallholder 
farms, as most able-bodied men and women opt
for employment in towns, where they engage 
themselves in business and trading to make 
.quick" money. 

Market outlets 

Market outlets are in place for smallholder dairy 
development project farmers to deliver milk to 
the Dairy Produce Board (DPB) plants using 
their own transport. Where plants are far from 

farms, as in the case of settlement schemes, 
there are SDDP road-side collection points. The 
fundamental constraint here is the inadequacyof cooling facilities. Of the four dairy settlement 

schemes, only ane (Palabana) has a cooling tank. 
No operational cooling tank exists in SDDP. The 
lack of this facility leads to the wastage of large 
quantities of milk. To reduce losses, SDDP sells 
most of the milk sour at reduced prices. Sour 
milk is a very popular commodity in the 
Southern Province. 

Formal marketing of milk is undertaken by 
DPB for most parts of the country; by Zambezi 
Cooperative for the Livingstone area; and by
SDDP for the Choma, Monze, Mazabuka and 
Kabwe districts. With the current liberalised 
marketing systems, farmers are free to sell to 
whom they wish and charge according to market 
forces. In the traditional sector milk is consumed 
by producers and sold to neighbours. 

Funds for investment 

Funds for investment presented a problem to 
most smallholder farmers, especially those who 
did not have title deeds to their land. Farmers 
who do not have title to their land have little 
collateral and this presented a problem in 
acquiring bank loans. Hence most farmers 
financed their own programmes. Donor support 
to dairy development programmes is not 
available at the moment, particularly to SDDP. 
However, farmers themselves are raising funds 
through milk sales. In one case, a farmer re
ceived donor support for the dairy programme. 

Profitability 
Data on farm size, herd size, milk yield and 
reproduction rates were taken from 135 and 180 
smallholder farms in 1989 and 1992, respec

tively (Table 3). Herd size was small in relationto farm size (Table 3). Average farm size was 
ao 215 ha le eregnrallyzlowat 
abut 215 ha. Milk Yields were generally low at 
below 900 kg per lactation, but the trend is 
encouraging as there was a tremendous increase 
in lactation yield from 450 kg in 1989 to 840 kg
in 1992. The increase in milk yield was probably 
due to improved management and forage feed 
production as the level of concentrate feeding 
remained the same at 2 kg/cow for lactating 
cows. 

The positive trend is also significant on age at 
first calving, which has been reduced by one year 

(Table 3). Areduction incalving intrval wasalso 
evident (Table 3). The data on costs and income 
(Table 3) show that the revenue from milk sales 
has increased substantially due to increasedvolume of production and higher milk prices. In 
spite of the spiralling costs of concentrates over 
the period, the profit margins jumped from 
Zambia Kwacha 1020.00 to 32,360.00 in two 
years (Table 3). 
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Table3. Smallholderdairy production coefficients and profitability in 1989 and 1992. 

Parameter 


Number of farmers 

Average hor,' .ze (includes beet) 

Average number of dairy cattle 

Average farm size (ha) 

Daily yield per cow (kg/day) 

Lactation yield (kg) 

Lactation length (days) 

Calving rate (%) 

Calving interval (days) 

Age at first calving (months) 


Costs
 
Concentrates (kg/day per cow) 

Price (Kwacha/kg) 

Costs of concentrates (Kwacha) 

Drugs, acaricides etc (Kwacha) 

Total costs 


Income
 
Total milk yield (kg) 

Price per kg (Kwacha) 


Total revenue (Kwacha) 

Profit margin 


1. Apr 1991 to April1992. 
In1992 US$1 = 315 Zambian Kwacha. 

Government policy 

The present Government policy is to encourage 
commercial milk production by small-scale and 
traditional farmers, who are mainly indigenous 
Zambians. This will be achieved through the 
promotion of dairy scheme projects, and by 
ensuring that rules, reguilations and procedures 
are put in place to maintain standards set by the 
Department ofAgriculture. 

Alternative uses of land 

Apart from dairying, most farmers participated 
in other income-generating activities. Cash-crop 
production to meet household needs and to 
provide cash for dairy inputs was common 
among all farmers. Others kept chickens and 
pigs for sale and home consumption. Planti., g 
pastures for cattle and the cultivation of fruit 
trees was also practised. 

Benefits 

All farmers interviewed acknowled;ed that 
dairying enhanced their livelihood through the 
provision of food in the form of milk, ready cash 
and social status. Those who were engaged in 
cash-crop production used manure from their 
dairy cattle to supplement chemical fertilisers. 

Year 
1989 1992
 
135 180
 
20 30
 

8 7 
215 215 

2.5 4.0
 
450 840
 
180 210
 
67 71 

545 403 
36.0 24.7 

2 2 
1 17
 

360 7,140
 
420 6,700
 
780 13,840
 

450 840
 
4 55
 

1,800 46,200 
1,020 32.360 

Factors contributing to the 
success or failure of smallholder
 
daiiying
 

Success 
The smallholder dairy development project is 
cited as one of the success stories of the dairy 
development programmes introduced in Zambia. 
Factors that contributed to this success include: 

. Farmers interest in dairy farming; 

. Farmers knowledge and skills obtained 
through training; 

* Availability of marketing infrastructure; 
* Availability of inputs for dairy production; 

Provision of transport; 
* Good etension and veterinary services; 
* Price liberalisation; 
* Provision of credit; and 
SLess interference from the Government in 

project management and decision making 
(Kamanga, 1992). 

Constraints 

The common causes of failure in smallholder 
dairy development projects in Zambia were: 
• Lack of infrastructure in the rural areas. 
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Most roads in the rural areas where small-
scale farmtrj are found are poor and usually 
impassable. This creates difficulties in 
movement of produce and inputs. Marketing
facilities are virtually non-existent, except for 
those participating in dairy schemes and 
projects. 

Shortage of improved stock. 
Improved breeding stock for dairying among 

the small-scale farmers was scarce throughout 
the country. This situation pushed the price of 
improved dairy stock too high for most small-
scale farmers. Prices for crossbred cattle were 
beyond the reach of most small-scale farmers, 
partlybecause oftheirlow capital base (Mwenya,
1992). 
* Inadequate capital for investment. 

Most smallholder farmers complained of 
difficulties in obtaining livestock loans as 
lending institutions gave preference to crop
production. Where loans were given, interest 
rates were exorbitant, 
* Diseases. 

Tick-borne diseases were th major hin-
drance to smallholder dairy produ ',on as their 
control is becoming too expensive and beyond thefarmers' ability. 

* Inadequate extension service, 
Very few trained dairy experts exist in the 

country. Even where they are evident they are 
mostly in.mobile as a consequence of the lack of 
transport and other necessary inputs because of 
budgetary limitations, 
* Lack of dairy science research. 

Little research has been done in this field, 
mainly because ofthe lack ofqunlified manpower 
and financial sr.pport from responsible insti-
tutions. As a result, no new technology in dairy
production is being developed locally. 
* Lack of records. 

The common feature observed among the 
sample smallholder farmers was that most of 
them did not keep full production records on 
their dairy animals. This made it difficult to 
make correct management decisions. In con-
sequence, they considered dairying as a 
peripheral activity. Paradoxically it gave them 
the highest benefits, 
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Sumnnty 

The key factor affecting dairying in Malawi was 
the demand for nilk created by urbanisation and 
which had been largely met by settlers. Dairying 
was subsequently strengthened by the 
introduction of a pilot scheme to Improve the 
quality of milk and to create an organised
marketing system. 

Smallholder dairying at an institutional level 
is constrained by, among other things, limited 
budgetary allocations from the Treasury to invest 
in farms supplying dairy cattle, the inadequate 
training of animal scientists at all levels and 
inadequate training of farmers. Extension agents 
lack practical skills and therefore confidence. 
Govemmentfarmsareunabletoproduceenough 
cows to meet demand. Due to lack of financial 
resources, farmer-training is normally Iimited to 
two weeks at most and no follow,up courses are 
usually conducted. This results in mis-
management of cattle by farmers, which leads to 
a lack of appreciation of dairy enterprises as a 
business. Constraints at the farm-level include 
low literacy rate of farmers, lack of enterprise 
specialisation, limited resources for investing in 
cows and pastures and the shortage of labo,,r at 
the peak cropping period. This labour problem is 
a direct result of the lack of enterprise
specialisation. In some cases land is becomiog a 
limiting resource in the expansion of existi.gdairy farms. 

Finally, it is pertinent to reiterate that the key 
to the modest success of smallholder dairying in 
Malawi is the marketing of milk and its products, 
Almost all dairy farmers have access to a market 
outlet and have tended to feel that dairying is a 
low-risk enterprise, 

Introduction 

Malawi is in Routh-east Africa. It is bordered by 
Tanzania on the north-east and Zambia on 
the north-west; the remaining sides border 
Mozambique. The country lies between 9"45'and 
17"5' south and longitudes 33"and 36"east. It has 
a total area of 119,140 km2, a third of which is 
water. The climate is subtropical. Rainfall is 
unimodal, falling between November and April. 
There is a dry period from May through to 
October/November. Rainfall ranges from 750 
mm in the plateau areas of the country to 1000 

Trua in the highlands and along some parts of 
Lake Malawi. In 1986 the National Statistical 
Office estimated the human population to be 7.9 
million (NSO, 1986), with a growth rate of 3.3% 
a year. Approximately half the population is 
under the age of 15 years; 90%of the population 
live in rural areas. About half the population
lives in the southern part of Malawi, where the 
population density is 107 people per km2. The 
Northern Region has tie lowest population 

(12%), with a population density of30 people per 
kin 2. 

The agricultural sector employs over 85% of 
all Malawians, mainly growing subsistence 
crops such as maize, cassava, rice, sorghums/
millets and pulses. Over 70% of the cultivated 

area is under customary land tenure. The 
average land holding for smallholder farmers 
ranges from less than 0.5 ha to 2.5 ha. The estate 
sector uses abuut 5% of the cultivated area. 
Livestock also play a major role in the socio
economic welfare of Malawians. Over 80% of 
farmers own livestock and livestock account for 
8% of the country's Gross Domestic Product 
(GDP). At the household level, the contribution 
of livestock to cash earnings of crop-livestock
farmers is estimated to be 36% and 44% of the 
cash earnings during the dry and wet season, 
respcctively. Crops contribute 38% and 26%, 
respectively, during the same periods (Dairy and 
Beef Project, 1988).B e rj c ,1 8 )


For most Malawians, 
 cattle are the most 
important livestock even though only 13% of the 
smallholder farmers own them. Cattle are used 
as a reserve of wealth to provide cash to purchase
major items and to meet expenses such as 
fertilisers, food and clothes, school fees and/or
legal obligations. Some ethnic groups use cattle 

to pay dowry. Meat and particularly milk are 
consumed, whereas skins are sold or used formaking drums, beds and chairs. Cattle also 

provide traction power and manure among other 
functions. 

Almost 90% of the cattle are Malawi Zebu 
(bos indicus). The remainder are mainly 
crossbreds between Malawi Zebu and Friesians; 
these are the foundation stock of the dairy herd 
in the country. This report will discuss dairy
development, its conception, factors that 
contributed to its growth, constraints and 
suggestions for future development. It is hoped 
that the paper will act as a stimulus for 
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well-focused dairy development programmes for 
the future. 

Origin and conception of 
smallholder dairying 

Rural cairying is an age-old practice in Malawi 
with Halawi Zebu cattle representing the 
majority of the milking cows. Milk is an integral 

part of the diet of people of the northern part of 
Malawi whereas in the central and southern 
parts ofthe country it is generally consumed only 
with tea or coffee. Some smallholders convert 
excess milk into butter, cheese or ghee. Dairying 
as it is known today started with colonial settlers 
in the Southern Region of Malawi before 
independence in 1964. The settlers grew crops 
but kept a few cattle, mostly Jerseys, Ayrshires 
and Friesians for the production of wilk. The 
beginning of and growth of townships such as 
Blantyre and Zomba created demand for milk for 
both estate farmers and rural farmers. 

Although the Government realised the 
importance of milk as a nutritious food, it was 
also aware of the dangers of milk as a potential 
source of zoonotic diseases such as tuberculosis 
and undulant fever. Therefore the Government 
organised marketing and handling facilities for 
hygienic processing of milk. With the assistance 
of the Food and Agriculture Organization of the 
United Nations (FAO), a pilot scheme was set up 
in Blantyre in 1970/71 to purchase fresh milk 
from producers, pasteurise it and sell it to urban 
dwellers. 

Milk collection routes and collection points 
were introduced. Producers brought milk to 
these points, where it was tested for sourness 
and adulteration before being accepted. 
Producers were paid at the end of the month 
according to the volume of mil:!- delivered, 
Initially, some producers resistt. the new 
scheme because of its strict quality standards, 
and they continued to sell their milk privately, 
Adherence to the quality standards was made 
more rigorous by the passing of the Malawi Milk 
Marketing Act, forbidding the sale of raw milk in 
the areas where the new scheme was operating, 
Producers later learnt that iUwas as profitable 
to sell milk to the pilot scheme as it was to sell it 
privately, with the added advantage of a stable 
market for fresh milk. 

The introduction of an organised market for 
good-qualitymilkincreasedthedemandforfresh 
milk. Given the low milk yield potential (less 
than 2 litres a day) of Malawi Zebu cows, a 
programme of crossbreeding Malawi Zebu with 
Friesians was initiated. In 1973 half-bred cows 
were sold to selected smallholder farmers. This 
initiative was supported by research on the 
productivity, management and feeding of such 
crossbreds in order to optimise milk yield. The 
scheme has now expanded to the Central and 
Northern Regions of Malawi. 

Operational mode of the scheme 
To ensure that dairy cows are sold to farmers who 
would promote the go-. ernment's main objective 
ofsupplying milk to the dairies, the following five 
guidelines were formulated: 

•The farmer's interest in dairying was 
assesse by dairy extension workers, who 
also assessed th farmer's success or 

performance ir other farming activities; 
* 	 The farmer's aga and fitness were ascesse! to 

ensure the ability of the farmer to carry out 
all farm activities and to ensure a sustained 
presence at the farm; 

* 	 The farmer should have at least four hectares 
of arable land to allow for the production of 
food crops and pasture; 

• 	 The farmer should be within 8 km of the 
nearest milk collection centre; and 

• 	 The farm should have a year-round ample 
supply of clean, preferably running, water. 

Farmers selected were asked to construct 
cattle kraals that provided a treatment crush, an 
exercise space and a milking parlour with a 
concrete flcrr, a feed trough and store room for 
utensils. The farmers were also asked to buy 
pasture seed (normally Chlorisgayana).Napier 
grass (Pennisetum purpureum) stools were 
provided free from forage nurseries and 
demonstration pl ts established by the govern
ment dairy extension service at farmer training 
centres or milk collection centres. Extension 
workers helped the farmers to establish the 
pastures; the recommended area of pasture was 
4 ha. 

After these preparations had been made, the 
farmers attended a two-week training course. 
The course emphasised practical topics such as 
hand-milking, feeding and feed mixing, feed 
conservation (hay and silage making), heat 
detection and milk hygiene. Tours to participat
ing farmers were arranged to help enable 
prospective dairy farmers to relate course 
material to practices undertaken by other 
farmers. 

After the course, farmers returned to their 
homes to await the delivery of the cows. Two cows 
were normally given to a farmer under either a 
government loan (Smallholder Agricultural 
Credit Administration) or-Pri 'Ate loan from the 
Smallholder Enterpriae Development of Malawi 

Fund. The total loan package included two dairy 
cows, one bucket spray pump, five litres of 
acaricide and a year's insurance cover for the 
cows. 

Extension workers continued to provide 
farmers with advisory services on feeding, 
hygiene, general management of animals and 
pastures and artificial insemination (A) service. 
The placement of one dairy extension worker and 
an artificial inseminator at each milk collection 
centre enhanced farmer-extensi-n linkages. 
Farmers were advised to report to the centres 
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cows that were on heat so that the AI specialist 
could inseminate the cows on time. Extension 
workers were also provided with motorcycles 
and bicycles to enable them to reach farmers 
easily.
 

To sustain farmer interest and thl 

productivity of the introduced system, on-statie 
and on-farm research was continuously 
conducted to provide new or improved tech-
nologiec. The Department of Agricultural 
Research in the Ministry of Agriculture was 
mandated to conduct rer-arch to improve the 
productivity of smallholder cattle. The focus of 
such research was on improved forage pro-
duction and feding technologies targeted at the 
smallholders. The development of suitable dairy 
cattle genotype for smallholder conditions was 
also a priority. 

Adoption of research technologies 

in dairying 


Thc crossbred cow has widely been accepted by 

smallholder dairy farmers. The preference for
this animal has largely been due to its high milk 
pthinal potasl.ely dtots werem
predcton ptchsethel. Eanily tesi wofpressed to purchase the animals by extension 
workers, who repeatedly preached the advan-

tages ofa crossbred cow over the Malawi Zebu as 

a milch cow. Farmers were frequently visited by
Government workers on advisory missions tGenent wor er onwedvisorm issios t ensure that animals were well managed. 

Originally, smallholder farmers were the 

target group; however, now businessmen and 

civil servants (particularly those nearing

retirement) also want to have dairy cows. The 

limiting factor on the adoption of the 

technologies is the scarcity of dairy cows. 


While all the farmers adhered to the 

prescribed conditions for six months to a year, 

farmers' interest waned and money made from 
dairying was put to non-related activities, 
instead of being reinvested in the dairy 
operation. This was more common among 
farmers with large land holdings and those who 
had alternative cash-generating enterprises
such as growing tobacco and food crops (maize
and groundnuts). There is als a stubbornness 
inherent in businessmen, who normally think 
that they can operate independently without 
recourse to advise. As a result, some of them 
overfed or underfed the animals, with the 
consequence that extension workers shunned 
such farmers. Likewise, most civil servants 
(assumed to be educated) were normally 
disparaging of extension workers, thinking that 
all the required information could be obtained 
rrom text books. They normally resorted to 
advisory services only in such specialist areas as 
artificial insemination (AI). Extension services 
to business and civil servants were usually 
minimised by extension workers as such farmers 
purchased their animals for cash. Therefore the 
pragmatic need to pursue them to repay loans, 
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as is in the case with most smallholder farmers, 
was not there. 

In general, the civil servants and business
men were difficult smalholders. 

Factors affecting development and 

expansion of dairying 
Among the positive factors that have contributed 
to the development of smallholder dairying in 
Malawi had been a comprehensive milk 
marketing strategy. The Government has up
graded the milk collection centres by installing 
diesel- or electricity-driven cooling facilities and 
organising farmers into groups called "milk 
bulking groups". The bulking groups purchase 
milk fiom members and sell it to the Malawi 
Dairy Industr;, (MDI), a parastatal orga
nisation. A bo.. scheme was also introduced 
based upon the volume of milk sold. The 
introduction of bulking groups and the cooling
facilities has reduced the cost of collection and 
wastage of milk. 

Malawi Dairy Industries also has a yearly 
revision of fresh milk prices based upon the cost 

milk production. The objective is to maintaina 2 % m ri b v r d ci n c s s 
a 25% margin above production costs. 
Furthermore, producers are paid more than the 
import price ofpowdered milk. This ensures that 
farmers are marginally affected by externalmarket forces. In order to maintain high levelsof production and quality of raw milk, MDI has 
a pricing scheme that is based on the volume of 
milk sold, the butterfat content of the milk and 
whether the milk is cooled or not. Farmers who 
deliver their milk directly to the dairy plant are 
also paid a bonus price. The processing and 
distribution of high-quality milk and milk 
products, coupled with product advertisements 
or consumer education, has resulted in high 
demand for dairy products in the country. 

The initiation of bulking groups has resulted 
in the Government delegating some respon
sibilities to farmers. Functions such as the 
purchasing of raw milk from farmers, purchase
of inputs (drugs, feeds and fertilisers in bulk) for 
resale to farmers have been transferred to the 
groups. This has created high levels ofleadership 
skills among farmers. T,! bulking groups have 
now fbrmed milkshed.bsed associations. 
Recently the three associotic ns (Shire Highlands
Milk ProducersAssociation, CentralRegionMilk 
Producers Association and Mzuzu Dairy
Farmers Association) merged to form the Milk 
Producers Association. The association's 
objectives were to: 

* 	 Develop leadership skills among dairy 
farmers; 

* 	 Represent farmers at various levels; 
* 	 Streamline field problems in dairying

* 	 Provide communication channels for 
livestock extension; and 



Secure better bargaining position with 
suppliers of inputs and MDI for prices. 
Additional support for smallholder dairying 

came from Government-sponsored services such 
as extension, Al, disease control and agricultural 
research and the provision of loans to farmers to 
purchase cows, dairy utensils and fertilisers at 
the beginning of the dairy operation. 

Productivity of dairy cattle on 
smallholdings 

The data compiled by Agyemang and Nkhonjera 
(1986) on the performance of dairy cattle in the 
smallholder sector are ofinterest (Tables 1, 2 and 
3). Age at first calving is about 36 months (Table 
1), which is late. The calving intervals were also 
reported to be long (461 to 512 days: Table 2) 
(Agyemang and Nkhonjera, 1986). There is room 
for reducing both the age at first calving and 
calving intervals through better feeding, 
management and heat detection. 

Table 1. 	Means for age at first calving In 
smallholderherds, 1970-83. 

Age at first 
Variable Number calving 

(months) 

Overall 165 38.4 

Area 

Biantyre South 19 38.1 

Blantyre North 24 40.0 

Chiradzulu 27 36.6 

Thyolo North 50 38.5 

Mulanje West 22 38.2 

Zomba 23 38.8 

Breed group 

1/2 Friesian 110 36.7 

3/4 Friesian 55 40.1 

Source: Agyomang and Nkhonjera (16). 

Milk yield per lactation varied from 1700 to 
2800 kgand it is apparent that some districts are 

more productive than others (Table 3). Milk yield 
per day also varied with location and breed type. 
High-grade (3/4 Friesian) cows outperformed 112 
Friesians. 

Table 2. 	 Calving intervals In smallholder dairy 
herds, 1973-83. 

Calving
 
Variable Number Interval
 

(days) 
Overall 677 486 
Area 

Blantyre South 54 461
 
BlantyrNorth 147 512
 

Chlradzulu 87 463 
Thyolo North 165 498 

Mulanie West 87 477 
Zomba 37 501 

Breed group 

1/2 Friesian 432 488 

3/4 Friesian. 145 482 

Source: Agymangand NkhonJ).r (1986) 

Farmers owning dairy bows usually have 
regular flows of income to meet their daily 
expenses. The manure produced by the animals 
has also popularised dairying, particularly for 
farmers who do not own indigenous cattle. The 
manure is commonly used for growing 
vegetables, nmaize or tobacco. Finally, for most 
farmers who have never owned cattle, the status 
achieved by having a dairy cow was enormous 
and could be the driving force behind the 
extremely high demand for dairy cows. 

In spite of people's willingness to start 
dairying, the impetus is stifled by the limited 
availability of cattle. The main sources of cattle 
are Government farms where productivity is 
very low. It is common for prospective farmers to 
wait for a long time before receiving cattle from 

their extension agents. During this period 
farmers' pastures overgrow and become too old 
for subsequent use and the kraals begin to 
collapse. Farmer-to-farmer sales of dairy cows is 
rare. High calf mortalities (of up to 50%) have 
resulted in farmers having few replacement 
stock rnd hence few animals to sell. Large 
commercial operations occasionally sell dairy 

cattle but the prices are beyond the reach of most 
smallholder farmers. Such animals end up being 
bought by other estates or prominent business 
people. Occegionally, there is competition for the 
use of land, labour and fertilisers between 
livestock and crop production at peak cropping 
season. Animals end up being underfed during
these periods, the kraals are neglected and 
become muddy and fertilisers intended for 
pasture end up being used for crops. Established, 
well-managed dairy farms become overstocked 
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-Table 3 	 Means for total lactation milk yield, 
lactation length, milk yieldper lactation day 
and dry period in smallholder dairy herds 
InMalawi, 	1973-83. 

Loatca-on nL-aUon Mik 
Verba NO. yield Iefgth yiWk 

(kg) (d~ya) day (kg) 

Overl 781 2 18 392 6.7 

AThe 

Ow" soth 59 2 147 391 5.4 

BhinONo.h 189 1761 417 4.3 

ChutdruLJ 114 2085 376 5.7 

Thyao North 225 2513 390 6.1 

Mulan Wet 126 1S6 361 5.2 

Zfrab 68 2772 417 7.1 

Brodpw 
1/2 Fri lan ISM 13 382 5. 

34Frisan 227 2424 401 6.2 

8oue: Agyemang and Nkhon/era (1986A 

becauve of farmers' unwillingness to sell excess 
stock. 

Smallholder dairying is further constrained 
by the general lack of contact between farmers 
and extension workers. The establishment of 
cooling centres or milk collection centres was 
partly intended to increase contacts between 
extensionists and farmers as farmers deliver 
their milk to such centres. This has resulted in 
extension agents spending time at the cooling 
centres instead of visiting farmers. Further-
more, farmers tend to send children or 
employees to deliver milk. The low contact rate 
is sometimes compounded by the low mobility o1 
extensionists due to a lack of transport and fuel. 

Availability of feed of sufficient quality is 
usually limiting, so that the level of nutrition of 
cows is not commensurate with the quality ofthe 
cows. Even when feeds are available, the animal 
husband, y extension workers lack knowledge of 
formulating suitable diets to optimise the use of 
available resources. Herd health support 
services are also inadequate. East Coast fever 
receives a great deal of attention. However, 
gastro-intestinal parasites and pneumonia, 
particularly in calves, are often more important. 

Despite these constraints, dairying, 
especially among smallholder farmers, has 
continued to grow at an estimated rate of 15 to 
30%a year. There are now 22 estates supplying 
milk to MDI as opposed to seven estates in 1984. 
Such growth reflects the commercial viability of 
dairying in Malawi. 

Suggested framework for future
 
development
 

Although Malawi has achieved some impressive 
development in smallholder dairying, issues 
such as availability of cows, inputs, training and 
mobility of extension agents need to be 
addressed for future development. 

high annual growth of dairying and the 
demand for dairy cattle implies that dairying issocially or commercially viable. This situation 
warrants intervention by the Government in 
supplying dairy cows and in considering the
privatisation of multiplication farms producing 

foundation dairy cattle. 
The Government should continue encouraging, if not supporting, the development and 

growth of the Milk Producers Association of 
Malawi. Such an association ought to be 
encouraged to grow to such an extent that it 
would be able to enter into such ventures as feed 
milling. This would enable farmers to control 
feed costs and alleviate feed shortages. To
strengthen dairying or herd health support 
services, the Association could hire private
veterinarians and purchase drugs in bulk, 
thereby reducing this expense. An integrated 
policy of privatisation of Government farms 
might increase the availability of cows and con
sequently reduce the price of cows.

TenGoer eds to make a 
The Government also needs to make adeliberate policy of establishing cooling centres 

powered by electricity instead of diesel engines, 
as costs of maintaining diesel engines are high. 
The frequent breakdowns of diesel engines also 
leads to wastage of large volumes of milk. 
Frequent wastage ofmilk is a cost to ,irmers and 
this might affect dairying negatively in the long 
run. 

Poor extension services in animal husbandry 
is caused partly by inadequate practical training 
of the extension workers. It appears that the 
extension agents lack skills in making simple 
ration formulations based upon available 
ingreda3,ts. Lack of practical training tends to 
reduce confidence in such agents so that instead 
of being pragmatic about their work they tend to 
avoid real issues and discuss them only in 
general terms. It is proposed that extension 
agents should be given better practical training 
in colleges and that those already in the field 
should be given in-service courses or on-the-job 
training in fields of their main weakness (such 
as feeds and feeding). 

The mobility of extension agents in the field 
also needs to be reviewed. The extension agents 
are normally issued with either a bicycle or 
motorcycle and given allowances of about 20 
litres of fuel per month. It is proposed that such 
cycles should be sold to the extension agents at 
duty-free prices and the Government should only 
pay the officers a kilometrage allowance that 
would be sufficient to maintain the cycle and to 

147 



purchase fuel and lubricants in the case of 
motorcycles. The supervisors should also have 
sufficient mobility to supervise field operations 
of the extension agents. 

Malawi Dairy Industries' policy of paying 
premium prices for volume, quality, cooling and 
delivery to their dairies is commended and 
should continue. However, there is an urgent 
need for the enforcement of comprehensive 

References 

Agyemang K and Nkhonjera L P. 1986. Evaluation ofthe 
productivityofcrossbreddairycattle on smallholder 
and government farms in the Republic of Malawi. 
ILCA Research Report 12. ILCA (International 
Livestock Centre for Africa), Addis Ababa, Ethiopia. 

Dairy and Beef Project. 1988. Dairyand beefproduction 
systems in Malawi Technical Report. University of 
Malawi, Bunda College of Agriculture and the 

recording of milk production costs. A 
representative sample of farmers could, with the 
supervision of extension agents, take records of 
all relevant costs of milk production. Such 

costings would ensure that the prices paid to 

farmers by MDI are real. It is difficult to arrive 
at such a conclusion at present in the absence of 
such data. 

Ministry ofAgriculture, Department ofAgricultural 
Research, Lilongwe, Malawi. 

McDowell R E. 1988. Strategy for improving beef and 
dairy cattle in the tropics. Cornell International 
Agriculture Mimeo 100. Cornell University, Ithaca, 
New York, USA. 

NSO (National Statistical Office). 1986. Monthly 
StatisticalBulletin. NSO, Malawi. 

148 



Kenya National Dairy Development Project 

H.G. Muriuki
 
Ministry of Livestock Development
 

National Dairy Development Project
 
P.O. Box 25227, Nairobi Kenya
 

Summary 

The National Dairy Kevelopment Project Is a 
follow-uptothedat-,!,search project carried out 
at Naivasha Research Station. The general
objective of the National Dairy Development
Project Is to introduce an intensive dairy cattle 
management system, the zero grazing system.
The Project started in 1980 as a bilateral 
cooperation between the Dutch and Kenya 
governments, with both countries providing
financial and technical support. Due to the 
positive impact the Project had on smallholder 
dairy farmer's income at the initial stages, the 
Project expanded from the initial six districts to 
its present coverage of 25 districts. There have
been four project evaluation missions and a 
number of studies which have helped toimprove 
implementation of the programme. 

Even though the Project has beenacknowledged as a success, a number of 
constraints have hindered its smooth

implementation. These include lack of credit 
facilities, a poor marketing infrastructure and 
deteriorating support services such as Al and 
disease control. Low milk prices are also a 
disincentive. Limited staff complement is 
anothernegativefactor.ltcan, however, bestated 
that the Project has been able to survive the 
constraints and has attained its objectives. The 
sustainability of the adopted technologies is 
high. Judging from enquiries made by the 
smallholder dairy farmers and the general
public, the Project was very attractive and 
popular 

Introduction 

Agriculture is the backbone of Kenya's economy,
contributing over 30% of the Gross Domestic 
Product (GDP) and over 50%of foreign currency
earnings. The majority of the country's popu-
lation relies on agriculture for employment and 
general livelihood. The country's climate varies 
from warm and humid at the coast to cool 
temperate in the highlands. Annual rainfall 
ranges from less than 200 mm to over 2000 mm 
in some parts of the highlands, 

The country can be diided into three regions 
according to land productivity potential: high
potential areaa with an annual rainfall of more 
than 750 ram, spreading from central Kenya 

through to the central Rift Valley to western
Kenya and the coastal strip; medium potential 
areas with an annual rainfall of more than 625 
mm but less than 750 mm, located in parts of 
central-eastern Kenya and neighbouring the 
high potential coastal strip; and low potential 
areas with annual rainfall of less than 625 mm, 
stretching from north and north-eastern Kenya
to the southern parts bordering Tanzania. 

Livestock (cattle sheep and goats, poultry,
pigs, rabbits and bees) are a major agricultural
enterprise in Kenya. Livestock production 
systemg range from nomadic practices in 
semi-arid and arid areas that can hardly support
other agricultural activities without massive 

investment to commercial livestock farming
found in the fertile highlands. Kenyans have 
traditionally been associated with livestock 
rearing. However, the commercial production
system was introduced in the early 20th century
by the white settlers. Local people were, how
ever, not permitted to participate in commercial 
production until the advent of the Swynnerton
Plan of 1954, which laid down the format for 
their absorption into the commercial agricul
tural sector. 

In Kenya the dairy industry is the most 
advanced of the livestock subsector-q. Kenya's
dairy industry is the most devaloped in East 
Africa. Like other agricultural subseci.ors,
Kenya's dairy industry is dominated by small
holder farmers, who inccount for over 75% of the 
industry's total output. 

Cattle population and milk
production
pouto
The cattle industry comprises dairy and beef 
subsectors. The dairy subsector utilises exoticbreeds and their crosses, referred to as grade
cattle. The highest concentration of these 
animals is in the central region, which consists 
of the Central and central Rift Valley provinces
of the country. The beef subsector is dominated 
by local zebu cattle, crossbred with European 
breeds and other cattle from the USA and 
Canada. Zebu cattle are found throughout the 
country with the larger percentage located in the 
semiarid and arid parts of the country. 

The dairy industry is characterised by 
improved cattle genotypes kept by the small
holders on small land holdings of between 2 and 
2.8 hectares, the size being dependent on the 
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part of the country. The cattle population 
distribution in the country and administrative 
provinces is given in Table 1. 

Reliable breed composition and herd 
structure estimates are unavailable. However, 
the latest Animal Production Division Annual 
Report (Ministry of Livestock Development, 
1990) indicates that the dairy herd is dominated 
by crosses, with the Friesian and Ayrshires being 
the two most popular breeds, followed by 
Guernsey and Jersey (Table 2). Table 3 gives the 
number ofanimals imported into Kenya by breed 
between 1925 and 1975. 

Milk production and production
systems 

Total milk production in Kenya includes milk 
from cattle, camels and goats. However, milk 
from cattle accounts for over 80% of the total, 
with dairy cattle contributing about 60%. Of the 
estimated 2448.4 million kilograms of milk pro-
duced in 1990, cattle alone produced about 1998 
million kilograms, 82% of the total (Table 4). 

Cattle cont,'bute virtually all of the milk that 
is marketed, while the milk produced by other 
livestock species is generally consumed at 

zebu and goat milk is verysource. Camel, 

important in the semi-arid and arid areas of the
 
country.
 

The dairy industry in Kenya can be classified 
in many ways: by land potential, size of holdings, 
type of animal used in production or location of 
the producer. However, the commonly recognised 
cr.tegories are: large-scale, small-scale and 
p9storalist. As stated earlier, large-scale and 
small-scale dairy production systems are in the 
high potential areas and contribute the bulk of 
milk marketed. 
Milk marketing 
Milk marketing in Kenya is usually defined 
either as formal or informal. The formal market 
is restricted to the Kenya Co-operative 
Creameries (KCC), the cooperative societies and 
any other licensed trader. This is the market that 
is regulated by the Dairy Industry Act through 
the Kenya Dairy Board (KDB), a public limited 
company established in 1925 and registered as 

Table 1. Cattle population ('000 head), 1989 and 1990. 
Grade cattle Beef cattle 

Province 1989 1990 1909 1990 

Rift Valley 1596.0 1666.9 2600.0 3282.0 

Central 755.1 794.7 84.9 32.9 

Eastern 260.4 261.5 1822.1 1745.6 

Nyanza 219.0 122.3 1343.3 1443.6 

Western 89.1 103.3 879.6 893.0 

Coast 28.3 30.9 1171.3 1187.0 

Nairobi 8.7 14.7 4.9 4.2 

North-Eastern 4.2 0.4 1016.5 1065.2 

Total 2960.8 2994.7 8922.6 9654.3 

Source: Ministry of Uveastock Development (1990). 

Table 2. Estimated population of grade dairy 
breeds. 

Number of 

Breed animals 

Ayrshire 306,858


Fiin26,5Fresian 263,005 

Guernsey 184,105Jersey 87,668
Jre8768 

Zebu crosses 285,046 
(F1 or F2) 
Total 1,126,682 

Source: Ministryof Agriculture (1978). 

Total grade 
cattle 

population 
(%) 
27
23Friesian23 

168 
8Rod 

26 

100 

Table 3. Dairy cattle imported into Kenya up to 
1975. 

Breed 

Ayrshre
 
Frsian 

J re 


Jersey
Guernsey 
Poll 

Short Horn 
Total 

Source: Kenya Stud 
1925-75. 

150 

Male Female 

423 372
406 311 

5 5 
254 259277 255 
229 112 

276 135 
1,865 4,244 

Book Annuui 11aporls, Nakuru 



Table 4. Nationalmilk production In 1990. 

Estimated milk 
"yp. of animal production Inmillion 

(kg) 
Grade cattle 1488.5 

Zobu cattle 509.5 

Camels 355.3 

Dairy goats 0.9 

Indigenous goats 94.2 

Totalnational 2448.4 

production 

Source: Ministry of Uvestock Developmcnt (1990. 

the first cooperative society in 1932. It now 
operates eight milk processing plants, producing
liquid milk, butter, cheese, condensed milk and 
evaporated milk. The informal market refers to 
all other market structures existing outside the 
formal market. The bulk of the marketable milk 
is delivered to KCC factories through a network 
of collection and cooling centres (Table 5). 

The dairy industry has in the past received 
government subsidies channelled through the 
artificial insemination programme and 
veterinary and extension services and from loan 
guarantees for the processing sector. This is 
changing fast. User charges have been 
introduced in most services other than 
extension, prices are no longer controlled and 
KCC can no longer expect undue support from 
the Government. 

The industry faces a host of constraints, 
characterised by pressure on land originating
from the high rate of population growth,nutrition and water limitations, poor market 

infrastructure, especially the road network in 
the rural areas, relatively high prices of inputs 
and inadequate credit facilities for dairying.
Kenya has been self-sufficient in dairy products
but this cannot be guaranteed to continue. The 
Government is, however, taking measures to 
avoid eventual shortfalls in production, the 
recent decontrol of milk prices being one such 
measure. The Government has also identified 
areas needing special attention and has designed 
development programmes to address them. 

Table 5. ProJectedmilk pioduction, consumption and kcc's intakeand liquid milk sales, 1975-2000 
(inmillion fitres). 

1975 1979 1983 1990 2000 
Production 
Rural consumption 

1,024 
878 

1,194 
1,067 

1,479 
1,297 

2,136 
1,825 

3,645 
2,973 

Urban consumption 102 
KCC milk sales 146 
School milk programme -

Source: UNDPIFAO (1979). 

Cooperative societies play a large role in the 
formal milk market, despite their notoriety of 
poor management. Milk prices and regularity of 
payment are major factors determining milk 
flow to the market, especially the formal market, 
Until May 1992, the milk price for the formal 
market had been controlled by the Government. 
The net price realised by the farmer depended on 
the channelling of milk to consumers. 

Dairy industry development 
policy and constraints 

There are many publications on policies but the 
most important for the dairy industry include 
the National Livestock Development Policy of 
1980, the National Food Policy of 1981 and 
Sessional Paper No. 1 of 1986 on Economic 
Development for Renewed Growth. The main 
policy emphasis is on a self-sustaining dairy 
sector, self-sufficiency in milk, efficiency in 
production and marketing, healthy competition
in the industry, removal of any government 
interventions and intensification of production 
systems. 

127 182 311 672 
181 212 277 369 
35 152 244 480 

Programrmes specific to the dairy industry
include the Livestock Development Project
in Western Kenya, the National Dairy
Development Project, covering most areas ofthe 
country with high dairy potential, and the 
recently concluded artificial insemination 
rehabilitation programme. 

National Dairy Development 

Project 

Objectives 

The aim of the National Dairy Development
Project (NDDP) is to contribute to the nation
wide supply of milk through the improvement 
and intensification of dairy management on 
smallholder farms in the high-potential areas of 
Kenya. The project's general objectives are as 
follows: 
• to maintain dairy self-sufficiency in Kenya 

* to provide a balanced diet to the increasing 
population in rural Kenya through increased 
milk production 
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" to increase farm-family income of the 
generally poor small-scale farm sector; 

" to raise output per unit land and input.
Specific and more detailed project objectives
Seifi d asmallholder 

were formulated and defined for each phase of 

the project, which started in January 1980 andis now in its fifth phase, ending in December 
is94.nfinancial 
1994. 

Origin and conception of the National 
Dairy Development Project 

The arrival of white settlers in the country 
and the concomitant acquisition of large tracts of 
land meant diminished land availability for the 
locals. The settlers however, brought with them 
technologies that resulted in improved pro-
ductivity. Events ofthat time led to disruption of 
the indigenous traditional land tenure systems, 
which later resulted in land consolidation and 
adjudication. Independence introduced other 
dimensions to people's attitudes towards land 
ownership and production practices. Self-esteem 
and confidence were heralded in by the liberties 
of independence and the gcneral improvement in 
the educational standard, which created demand 
for higher standards of living. 

At independence, the resettlement pro-
gramme saw massive subdivision of farms 
formerly belonging to settlers into small units. 
To support the needs of the increased number of 
land owners, the land had to be made more 
productive per unit area. This was recognised by 
both the new settlers and the Government of the 
day. Land pressure had led to the associated 
problem of diminished grazing areas. The 
subsequent premium on land resulted in the 
resort to planting crops to maximise dry-matter 
yield and to the adoption of a zero-grazing 
system where the animals are confined and 
fodder and water are brought to them. 

The acreage under fodder crops (mostly 
Napier and Bana grasses) increased by 13% from 
1972 to 1978. The switch from natural pasture 
to arable crops was particularly dramatic in the 
Central and Eastern Provinces (Embu, Meru 
and Machakos) (Table 6). 

Among other Government efforts to improve 
productivity was the Dairy Cattle Research 

Table 6. Estimated area under arable fodder 
crops by provinces (ha). 

Province 1976 1977 1978 
Central 36,930 41,866 46,200 
Rift Valley 3,700 3,800 4,000 
Eastern 3,906 8,171 10,213 
Coast 370 410 550 
Nyanza 710 800 1,030 
Western 671 750 1,210 
Total 46,287 55,797 63,203 

Source: Ministry of Agricuhura (1975). 

Project at the National Animal Husbandry 
Research Station in Naivasha between 1969 and 
1976. The research produced some dairy
production technologies to be passed on to the

dairy farmers. In 1978, the Ministry
of Agriculture (which held the portfolio for 

aked fortcoinuedlick lomelivestock development) asked for continued 
support from the Dutch Government, 

which had assisted in funding the dairy research 

project at Naivasha. It was hoped that this would 
help to ensure the dissemination of the research 
findings to the ultimate user. 

A mission was carried out in 1979 which drew 
up the project plan. The main objective of the 
Dairy Development Project was stated to be the 
introduction of an intensive dairy cattle 
management system, the zero-grazing system. 
Implementation ofthe project started in January 
1980 as a bilateral cooperation agreement be
tween the Dutch and Kenyan Governments, with 
both contributing technical and financial 
support. 

Thus the NDDP originated from the results 
ofresearch findings, Government initiatives and 
the emerging needs of the smallholders. 
Early stages of the National Dairy Develop
ment Project 

In its initial stages, the programme focused on 
identifying the main problems facing small
holder milk producers. It was established that 
intensification of land use would alleviate major 
problems of land sustainability in the sector and 
the zero-grazing system was the logical choice. 
Technical packages, an extension approach and 
a monitoring system were developed. The main 
feature of extension was the use of demon
stration farms for extension and monitoring. 

Project test farmers received financial 
support of up to 50% of their investment in 
buildings, initially in the form of a grant. 
However, this approach was later abandoned. 
Providing credit to the farmers was also tried but 
eventually scrapped. Other changes that 
occurred over a period of time included the 
replacement of demonstration farms by 
outstanding farmers joining the programme. A 
research unit was also added to the project 
activities and extension materials were jointly 
developed by the extension and research arms of 
the.project. Initially 20 demonstration farms per 
district were selected at the inception of the 
programme. Subsequently, additional farms 
were chosen using the following criteria: 
farmer's interest, involvement and commitment
to full-time farming, the social standing of the 
farmer and his/her representativeness of the 
neighbourhood. Emphasis has been shifted to 
farmers who performed excellently. 

The reason for the use ofdemonstration farms 
or outstanding farmers was to spread the 
zero-grazing package through dissemination of 
information. It is generally accepted that the 
zero-grazing technology has been a success. A 
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recent diffusion study carried out in one of the 
original districts concluded that there was a 
general diffusion of technology from the project
staff to project farmers and to other farmers who 
were not involved in the project. However, the 
study has bean criticised because it covered only 
one district, concentrated on non-project farmers 
and measured only the level of adoption of the 
technical packages. 

The project has not developed a standard 
extension model (but is in the process of 
developing one) and relies heavily on a sustained 
effort te advise project farmers. Zero-grazing is 
capital- and labour-intensive, hence the need for 
farmers to demonstrate their capacity before 
being accepted as members of the project. A 
feature that is becoming important to the project
is the promotion and utilisation of common-
interest groups or clubs. The groups are not only
important in diffusion of the zero-grazing
technology but also in sponsoring a self-help 
perspective. Members assist each other as the 
need arises in areas concerning the estab-
lishment of fodder, construction of the shed, 
marketing of milk and other concerns, 

Due to the determined process taken to 
recruit new members and the intense contacts 
between the farmers and the project staff, the 
adoption rate of zero-grazing has been high.
However, a few members (about 10% of the 
registered members to-date) have abandoned 
zero-grazing. No serious investigation has yet 
been conducted to find out the reasons for 
farmers abandoning the system, but the most 
likely reasons are loss of interest and labour 
shortages. 

Women's role in the zero-grazing system 
Women play important roles in dairying in 
Kenya. School-age children are also involved in 
the zero-grazing system, especially in marketing
milk. The roles of women in zero-grazing can be 
summarised by citing the results of a study on 
the role of women in the National Dairy 
Development Programme in Kenya, carried out 
in March 1990 (NDDP, 1990): "Women in Kenya 
are wholly involved in all aspects of dairy
development. They are dominant in 83% ofdairy 
activities. They perform 39% of the dairy work 
compared to men's 26% contribution ... The 
women's overall contribution in the various 
activities ranges from 22% in tick control to 61% 
participation in cleaning the dairy equipment. In 
some districts women fetch more than 75%ofthe 
water required by animals and do over 91% of 
the milking ... This important role should be 
recognised by dairy planners and ways sought to 
make dairy work less of a burden and more 
attractive to women ..." 

Development and expansion of the Nn-
tional Dairy Development Project 

As mentioned elsewhere in this paper,the project 
originated as a result of an earlier research 

programme with the initiative and cooperation
of both the Dutch and Kenyan Governments. 
Many factors have contributed to the successful 
development and extension of this programme, 
including: 
* 	 the dairy industry was well established at the 

time of the programme started 
* 	 dairying was viewed positively by farmers as 

a source of income and food
• 	 improved dairy animals were locally 

available in the country 

• 	 a well-established artificial insemination (Al)
service enhanced the multiplication of 
improved cattle. 
The Al programme was introduced in the 

country as early as 1935 as a strategy to control 
breeding diseases. In the first two years of the AI 
programme approximately 6000 cows on 10 
farms were artificially inseminated; by 1947 the 
number had reached 15,000. However, this 
service had hitherto been the preserve of 
large-scale farmers and it was only in 1946 that 
the Government took the first of a series ofsteps 
to make Al widely available by setting up a 
Central Insemination Board. 

By 1956, preliminary AI trials had been 
initiated for peasant farmers in the Central and 
Nyanza Provinces. Guernsey semen from 
Britain was used in the Central Province while 
Sahiwal semen from India was used in Nyanza
Province. In 1966 the Kenya Government formed 
the National Artificial Insemination Service, 
with technical assistance from Sweden. The 
central function of this unit was to conduct Al 
field services, while the Central Artificial 
Insemination Service (CAIS) remained the 
semen production and distribution unit. To help 
boost this service, assistance from Sweden was 
renewed for a further five years between 1971 
and 1976. 

The AI services are heavily subsidised by the 
Government. In the smallholder dairy farming 
areas the Al scheme is based on roadside 
crushes. With this system, once an animal has 
been identified to be on heat it is taken to the 
nearest crush. The inseminator calls randomly 
at each crush at an indefinite time each day and 
inseminates the cows present. Large-scale
farmers normally organise their own services
 
on-farm.
 

Dairying remains a priority in the lives ki 
sector of the country and receives important
consideration from the Government. It is 
generally acceptec: that zero-grazing is 
economically viable for smallholder farmers in 
the high potential areas where the programme 
operates, competing well with cash crops such as 
tea and coffee. In some parts of the country, such 

as Nyandarua District, dairying performs better
than other agricultural enterprises. The fact thatfarming families can earn a regular monthly 

income throughout the year from milk makes it 
a more attractive enterprise than others. 
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Recent developments in the dairy industry 
seem to favour the sector. This is particularly 
true of the pricing mechanisms, where costs are 
now determined by market forces, making 
dairying an even more attractive commercial 
enterprise, 

Ajoint evaluation team in 1990 (Mukolwe et 
al, 1990) concluded that the programme had a 
positive impact on land usage as it released 
grazing land for other uses. Increased milk 
production meant more milk going to market to 
provide extra income. The programme is in its 
fifth phase and 13th year of operation. It has 
expanded from the original six districts to the 
present 25 covering almost areas in Kenya with 
high milk production pctential. However, work 
in the original six districts has not been 
completely phased out, a,- earlier envisaged, 
Going by the recommendations of the phase IV 
evaluation team, there should be another phase 
after phase V to ensure transfer of all project 
activities to the Ministry of Livestock 
Development. The evaluation team recom-
mended that Dutch technical and financial 
assistance should continue, 

The key factors contributing to the success of 
the project include farmers' interest and 
financial and technical assistance. This enabled 
the intensive contacts with the farmers. Other 
factors crucial to the programme's success were 
farmers' readiness to participate, the economic 
viability of dairying in relation to alternative 
enterprises, positive Government policies and 
supportive priorities and the general 
liberalisation of the economy. Apart from the 
recent deterioration in the economy, the socin-
economic environment has been favourable to 
the project. 

Future dairy development 
programmes in Kenya 

The dairy industry continues to be of high 
priority in the country's development policies 
and programmes and it will probably continue to 
receive the same attention in the future. 
However, despite all the incentives the sector 
received, there are signs that the industry may 
be unable to continue satisfying demand from 
the growing population unless it becomes more 
competitive and efficient and concerted efforts 
are directed to the industry, 

To continue being self-sufficient in dairy 
products, Kenya will have to improve the dairy 
industry's capacity to produce and market dairy 
products without exacerbating land pressure. 
Success in this will require policies that 
encourage efficiency in the industry with 
minimal Government support. 

Key areas that demand attention are, 
therefore, feed and water resources; yield per 
unit area and per animal; development of rural 
infrastructure, especially the road network; 
availability of credit to the smallholder sector; 
sustainable land use; and the update of the Dairy 
Industry Act. 

Milk production in Kenya is based on forage, 
with minimal use concentrates. Forage Plone 
can, at best, support production of only 5 to 10 
litres of milk per cow per day. Although it is 
acknowledged that feed is the .-: 'st limitiyi, 
actnlkpduti the ocnettse 
factor in milk production, the use ofconcentrates 
will continue to be minimal because of 
competition with people for grain. The options 
left are to increase forage productivity per unit 
area, to use fodder trees and those grains not 
used for human consumption, to increase forage 
utilisation efficiency of the animals and to 
develop more nutritious forages. Water for 
livestock has hitherto received very little 
attention; additional emphasis is needed on 
programmes dealing with water resource 
development. Researchers should design 
appropriate feeding systems based on the 
available resources. 

The development of the rural infrastructure 
is not confined to the dairy sector alone. 
However, "dairy roads" have been suggested. The 
main concept of"dairy roads" is to make the rural 
roads passable during the rainy weather when it 
coincides with peak milk production. The linkage 
of rural infrastructure to a country's eccnomic 

development cannot be overstated. 
The Kenyan Government has made efforts to 

liberalise the dairy industry. A momentous step 
has already been taken in the decontrolling of 
dairy prices. However, this initiative should be 
followed by the review of the Dairy Industry Act 
and revision of other related acts to ensure that 
they conform to the new policy. 

Livestock credit is minimal and, where 
available, it is poorly designed and inappropriate 
for the smallholder sector. Availability of proper 
finance would be a key factor in the success of an 
intensive production system. 

Future dairy development programme will 
have to address these concerns to succeed. Some 
are already being re-addressed by existing 
programmes. However, no single project can 
address all the problem areas at once, but a 
coordinated effort should be mapped out. 
Perhaps future programmes should be multi
disciplinary, integrated and district-specific. 
This would have the advantage of fostering the 
perception of each district as a subproject. 
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Summal)y Table 1. Cattle numbers,IniFrovad1984, Tanzania.
Improved 

Tanga Smallholder Dairy Extension Programme cale bef 
,SDEP) Is a fast expanding programme. The 
number of test farmers increased from seven in Arusha 1,812,348 26.820 18,712 1.855,880 
1985 to 900 in 1992. This has been accompanied 
by an impressive reduction in the mortality rate 
in adult animals from an average of 7% in 1985 

Coat 

DSM 

83,891 

4.277 

2.221 

1,763 

1,430 

118 

87,542 

8.158 
to 4%in 1991. There has also been an attendant 
increase in daily milk yield per cow from 5.5 kg
1985 to 7.5 kg in 1991. Iringa 469,622 8,313 2,475 480,410 

This paperdescribes briefly the outlook of the 
livestock industry in Tanzania and in particular 
small-scale dairy production, with specific
reference to the Tanga Region In Tanzania. Both 
negative and positive factors and their influence 
on programme development are critically 

Kagera 

IKmaenjar 

Ltnd 

358,172 
61.909 

338,709 

4.975 

3,998 
389 

82,720 

713 

2,625 
21 

7.028 

520 

3b4,795 
82,319 

408,457 

8.217 
considered. Finally, future prognosis as regard to 
dairy industry is outlined. 

Mara 
Mbeya 

963,188 
898,415 

3,173 
4,468 

3.405 
198 

9M0.768 
901,07 

Morogor 315,669 4,992 12,022 332,683 

Introduction Mt.ar, 13.300 1,= 124 15,04 

Tanzania lies between latitude 1'S and 12S and Mwanza 1.3 3,024 2,1M 1.645 1.357535 
longitude 30"E and 39"E. The coyntry covers a Rukwa 309,983 1,169 1,102 392,234 
total area of about 886,000 km . The human Ruyunw 38,99 1,300 661 39,010
population is estimated at 25 million, with an 
annual growl.h rate of ab,,t 3.3%. The average sinyanpa 1,879.200 2,682 199 1,..081 
population density is 26 people/km , with a 
higher concentration in areas with high agricul- SiNda 93,584 588 851 9o9,821 
tural potential. Tabora 922,929 906 2,069 925,904 

Over 80% of Tanzania's population lives in Tans 442.118 9,077 21,714 472,909
rural areas. Most rural dwellers are engaged in 
subsistence agriculture as smallholder farmers. Mainlandtotl] 12,272,441 142,034 85,553 12.500,028 
Smallholders account for the bulk of' farmers. 
About 93% of meat and 79% of milk produced 
comes from subsistence livestock owners. 
Achieviag the desired increase of 245% for meat 
and 190% for milk production by the year 2000 inedible feeds and other agricultural resources 
will largely depend on the performance of the (McDowell, 1979; Winrock International, 1983).
traditional sector (MALD, 1984). However, its contribution to the economic growth

of the country is small in relation to the 
Cattle industry in Tanzania enormous size of the national herd und the 

amount of grazing land available. 
In 1984 Tanzania had about 12.5 million cattle, The livestock industry in Tanzania is at 
with an annual population growth rate. of ap- present dominated by smallholder farmers in
proximately 0.61% (MALD, 1988 (Table 1). pastoral and agropastoral production systems; 

The livestock sector in Tanzania makes a these systems account for about 99% of the total 
significant contribution to agricultural pro- livestock population tMALD, 1988). This sector 
duction, providing farm power and good-quality is the most important source of animal protein
food and giving economic value to otherwise- (MALD, 1984). 
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Livestock production systems Importance of cattle in livestock 

Livestock production systems at thr farm level development programmes 
have evolved through a long process of finding In 1974 the Tanzanian Ministry of Agriculture 
the best match and combination between pro

convened a conference on livestock development.duction systemb and climate, feed, labour 	and 
use. The conference emphasised the involvement ofcapital resources, market and technology 

The existing livestock production systems in government through parastatals, commercial 
Tanzania and their main characteristics are ranching and dairy farm programmes a;med at 
given in Table 2. increasing the size of existing dairy farms ,nd 

ranches. The establishment of state and district 
Productivity development corporation ranches and dairy 

farms was also given high, priority. It was alsoProductivity ofcattle in Tanzania remains much 
lower than expected (Table 3). Both genetic and stressed that every distrio-t in Tanzania should 
environmental factors contribute to the low invest in cattle ranching or dairy farming. The 
productivity, establishment of ujamaa ranches and dairy 

Table 2. Some characteristics of different dairy production systems inTanzania. 

Intensive dairy Perl-urban milk 
Pastoralism Agro-pestoallsm Mixed farming trming production 

Famear' pdority Milk production Subsitonca Draft, soil fertility Sale of milk Sale of milk 
ilveswt& numbers meat/milk production, mkW/m3al production 

Farmer' attitude 	 Risk averion 

Species 	 .heep, goats,cattle 

Feed resources 	 Communal grazing 

Farmers'mobility 	 Mobile 

Type ofenteqxte 	 Exiended family 

Surpls milk 	 SG snW 

Yleldtow per day~lg) 	 0.5-1 

Slusaarm per day 	 1-5 
(kg) 

Land ararnal(ha) 	 5-10 

Milk denaity 2-5 

(kieari p- day) 

Inputs used 	 Veterinary svces 
(vaccinations) 

Main constraints 	 Land tenure system, 
aninal nutritlon,anrmal 
health, ow milk density 

Potentia for Norverylited 
rcialls1ation 

Risk aversion 

C:.:-. sheep, goats 

Communal grazing, 
crop resldues 

Sedentary 

Smaiholder 

extended family 

Seasonal 

0.5-1 

1-5 

2-5 

5-10 

veterinary services 
(vaccinations) 

Land tenure 
systm, anina 
nutrition. animal 
health, low milk 
donty 

Noranlhed 

Spreading of risk 
integration 

Catle 

Crop residues, 
cultivated fodder, 
communal grazing 

Sedentary 

Ssiholder 

Mainly wsc.onal 

1-5 

2-10 

0.5-2 

30-50 

Veterinary servlces. 
feed. minerals, 
extension, credit 

Anima nutritn, 
infrastructure, 
marketing, knowledge 
of cirop-ireak 
integration 
axtensiocnAuinng 

Yes 

Cah Income Cash income 

Cattle 	 Cattle 

Cultivated ladder, 	 Purchased roughage 
purchased and concentrates 
concentrates 

Sedentay, Sedentary 
absnt 

Smalliider, Smamolder 
connerdai farmer, commercial 
parastalsl farner 

Continuous 	 Continuous 

5-15 	 5-15 

5-20 5- 30 
(smalholder) (smallholder) 

0.5 	 0-0.5 

250 	 250 

Concentrates. Concentrates, 
bteeding services, purchased 
crdit. exte"sion, roughage, brooding
training, veterinary srvoices crdt 
services extunsion, 

itraiinn volerary 
services 

Animal nutriton, Animal nutrition, 
genetic potential/ genetic potential/ 
breading, bleeding, 
lnftrstruclure Infrastructure/ 
marketing. exioension marketing, extension 
training Traning 

Yes 	 Yes 
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Table 3. Popu/aon andpro&ctkekicakm (average) for cate in Tanzani. 1987. 

Milk 

Population 
yield

(ka/day) 
Indigenous 
cattle 12,000.000 2 

Dairy cattle 220,000 7 

Improved beef 110,000 

cattle
 

farms and the formation of cooperative ranches 
was emphasis A. 

In Tanzania draft animal power (DAP)
contributes more than 15% of the energy for 
cultivation (Ministry of Agriculture, 1.982) and 
accounts for a significant increase in pro-
ductivity per hectare, i.e. increased crop yields,
improved farm operations and increased acreage 
cultivated. Other products such as hides anddairy products generate foreign exchange 
through the sale of raw or processed products
and create employment in the leather industry. 

Although there is an observed increase iI 
products from cattle, this has been as I 
consequence of an increase in herd size and nt 
through increased productivity per animal, 
Generally, productivity per animal is low. There 
are various reasons for this poor performance. 
However, a fundamental factor is that the 
dominant indigenous Tanzanian cattle have a
low genetic potential for milk production. In 
addition, both the traditional and commercial 
livestock production sectors have limited finance 
to invect in range and pasture development, 
water supply, tsetse fly control, veterinary clinics 
and dipping facilities. Therefore, the prevailing
conditions of poor range condition, water 
scarcity, prevalence of diseases, e.g. trypano-
somiasis and East Coast fever, depress livestock 
productivity. 

In 1984, in the traditionol sector the off-take 
was estimated at 8% and was projected to 
increase to 12% by 1994 (MALD, 1984). In the 
commercial sector the off-take was estimated at 
15-20%. The average carcass weight was 
expected to increase from 100 kg (1984) to 120 kg
(1990) in the tradit,jnal sector, while increases 
in the ommercial sector were estimated to be 
from 150 to 165 ig Leefproduction was expected 
to increase from 127,000 tonnes in 1987 to 
204,000 tonnes in 1990 and 299,000 in 	2000.
However, beef output did not reach the desired 
level and was estimated at 160,000 tonnes in 
1987 (FKAO, 1989). 

Milk production from .ae traditional sector 
was expected to rise from 342 million litres in 
1982 to 642.5 million litres in the year 2000; 

Lactation 
yield (kg) 

Slaughtored 
herd 

Carcass 
wolunt (kg) 

160-180 315,723 103 

1500-3000 - 165-200 

200--00 

production from grade cows was expected to 
increase from 48.0 million litres in 1981 to 118.0 
million litres in the year 2000(MALD, undated). 
In 1987, total milk production was estimated at 
440,000 tonnes of fresh milk (FAO, 1989). In 
order to meet the projections, the Government is 
encouraging small-scale and commercial 
farmers to expand their production. 

Origin and conception of the dairy
development programme in Tanga
The evolution of smaliholder dairy production in 
Tanga was based on the Dairy Policy of 1983. 
Dairy development in Tanga started in the mid 
1970s, when the major emphasis and focus was 
on large farms owned by the Tanzania Sisal 
Authority (TSA) and a Government farm, Tanga
Dairy. The former was fumded by the World 
Bank. 

In the early 1980s the Dutch Government 
helped Tanzania to establish the Buhuri Dairy
Practical Training Centre specifically for modern 
dairy husbandry. This was a crucial and positive 
step in enhancing dairy development in 
Tanzania. The target groups for this centre were 
dairy extension workers, trainers in dairy
husiandry, managers oflarge and medium-scale 
dairy farms, aspiring dairy wrmers and agricul
tural and veterinary students. In 1984, an
outreach programme of the training inititutewas initiated and im.plemented as a pilot project.
The outreach programme aimed at introducing 
the dairy technology package to producers. The 
Project proved technically viable and was locally
accepted. Ayear later it gained status as an inde
pendent Project operating under the Regional 
Livestock Development Office in Tanga as a 
Smallholders Dairy Extension Project (SDEP)
bilaterally funded by the Governments of 
Tanzania and The Netherlands. 

The SDEP strategy and approach was to 
reach both rural and urban dairy farmers. Three 
groups of farmers were identified: 

• 	Lower-income group - rural farmers; 
• 	Middle-income group - urban civil servants 

farmers; and 
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* High-income group - executives andbusinessmen/women. 

Each category had its own characteristics. 
The last two practised dairying as an alternative 
source of income and had access to industrial 
by-product feeds and veterinary services. The 
first group was composed of rural families who 
considered dairying as a primary source of 
income but had little access tc veterinary 
services ecept through the extension agent. 

A package of capital investment was 
suggested by the programme (Table 4). The 
SDEP took into consideration the ever
increasing cost of starting a dairy unit and 
deduced that very few of the low-income group 
could afford it. The SDEP approach became more 
flexible and a credit scheme for buying in-calf 
heifers was started in 1989 (Heifer In-trust 
Scheme). The idea was to offer an in-calf heifer 
to willing and well-prepared dairy farmers, who 
would eventually repay the loan with their the 
first in-calf heifer. This would then be passed on 
to another farmer. Up to December 1991, 310 
rural families had benefited from this scheme. 

Extension approach 

In view of the high investment and the risks 
involved, the programme adopted an intensive 
advisory approach to epsure the survival and 
maximum productivity of the cows. The pro-
gramme philosophy of step-by-step individual 
guidance has proved successful. The farmers 
established pastures (minimum 0.4 ha per cow) 
and a cow shed and undertook practical training. 
After this phase the farmers were visited weekly 
by an extension worker until the heifers calved. 
However, with the rapid increase in the number 
of participating farmers, group extension was 
considered as an alternative approach. Farmers 
were organised into groups, clubs, associations 
or rural cooperative societies in their respective 
zones. These grassroot groups are expected to 
assume responsibility for the delivery ofservices 
and inputs to the farmers. The strategy was to 
ultimately make the groups responsible for 
making available all basic inputs, i.e. acaricides, 
minerals, feeds etc, for monitoring the heifer in-
trust scheme, for organising group extension and 
field dus and for organising milk marketing. 

Group extension (farmer participation) is 
expected to be a sustainable approach that would 
reduce the high extension costs currsntly 
incurred by the programme. 

Quarterly newsletter 

To augment the intensive extension service 
offered, a quarterly newsletter was established 
covering aspects of dairy cattle managem::nt, 
animal husbandry and related information. With 
further improvements on quality it is in a 
position to be a good instrument for extension. 

Table 4. Cost of starting aone-cow unit inTanzania, 1991. 
Item Cost (TSh) 

Land development 
Land clearing 4000 

Destumping 2500 

Ploughing 5000 

Planting 1000 
Gap filling Own labour 

Sub-total 12,500 

Cow shed construction 
Poles, (14) @40/= 500 

Stones, half-load 500 

Sand, half-load 500 

Cement, 3 bags 0 700 2100 

Gravel, half-load 2500 

Artisai1 3000 

Palm leaves, 600 pieces @6 3600 
Sisal poles, 3 loads 0 410 

1200 
Nails, 2 kg U 350 700 

Sub-total 14,000 

16,640 

Grand total 43,140 
(Exchange rate US$ - TSh 230). 

Adaptive research 
In Tanga, inadequa'.e nutrition and infertility 
were identified to be ofcrucial concern. Howc- r, 
the factor of labour cannot be ignored. Cn-.arm 
research on production and utilisation (stage of 
cutting) of Napier grass in three zones were 
undertaken in 1989 (Table 5). The results of the 

trial indicated that 0.4 ha of Napier could, if well 
maintained, sustain three livebtock units per 
year through cutting every seven weeks at a 
height of lu0 cm. The results were used in the 
development of extension packages and the plots 
were used for demonstration purposes in the 
target areas. 

Adopti- :,i of technologies 

The programme introduced improved cattle (Bos 
taurus x B. indicus crossbreds) which had to be 
kept under an improved management system. 
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Table 5. Napier production on-farm at different stages of cutting.
 

Zone Cutting Interval Height of cut DM Number
 
(days) 

Muheza 46 
39 
51 


Maramba 	 52 
56 
50 

61 


Tanga 	 61 
76 
50 

The package of technologies included planting of 
pasture, attendance at a two-week training 
course on the basics of dairy farming, con-
struction of a cow shed, purchase of inputs such 
as acaricide and minerals, enrolment in a dairy 
farmers' organisation and the payment of 
transport for the in-calf dairy heifer. All these 
preparatory activities were financed by the 
individual farmers. The in-calf heifer was 
delivered only after it had been purchased, 
either for cash or on credit, 

Tkh airst group involved in the SDEP pro-
grammie consisted of retired government officers, 
rural businessmen, government officials and 
other people employed in the urban area. 
Unfortunately, this category ofdairy farmers did 
not see the necessity ofadhering to the extension 
package. Some ofthem obtained their foundation 
stock from other sources. Farmers who could 
obtain heifers only through the programme had 
to follow the prescribed conditions. However, 
while farmers initially planted Napier or 
Guatemala grass pastures, the pasture plots 
were neglected after receiving t, beifer, 
indicatingthatfarmerswerenotconvincedofthe 
necessity of maintaining a pasture plot. Most of 
the pastures glected in areas whereY,, were 
natural grasses were abundant for most of the 
year. 

A survey conducted in October 1986 revealed 
that 40% of dairy smallholders had an 
alternative source of income, either from 
(government) employment or bus;ness. The 
remaining 60% were full-time farmers. After the 
introduction of the credit programme the 
proportion of full-time farmers increased to 
about 80%. 

Constraints on dairy development 
Project implementation in the Tanga region was 
hindered by the poor soils found in some 
districts, the unreliable and markedly seasonal 

(cm) (kg/haper year) of cuts 
121 4477 5 
97 4546 6 
99 1662 6 

108 2079 7 
89 2383 3 
98 2363 1 
127 3661 6 

105 2596 2 
123 2803 5 
87 3063 5 

rainfall, erratic supplies of Pnimal feeds (which 
fluctuated in both quant.ty and quality), 
underdeveloped infrastructure, e.g. roads and 
hence poor market outlr ts. 

These problems were compounded by 
inadequate budgeting for both recurrent and 
development costs in the dairy subsector. 

The low genetic potential of animals, 
inadequate supplies of feeds, lack of relevant 
skills and disease incidences were the main 
technical constraints. 	 As in other tropical
environments, the most suitable grade dairy
cattle should have between 50 and 75% exotic 
blood (Bos taurus) for optimal production 

combined with resistance to disease and 
adaptability to harsh climatic conditions. 

Research elsewhere clearly indicates that 
crossbred co s under good management are the 
best producers. Although breed variations do 
exist within the crossbred cattle, experience 
from Tanga shows that the Friesian-zebu-Boran 
three-way cross is the best producer. All F1 and 
F2 crosses are from the heifer breeding farm in 
the region. The preferred exotic semen for 
upgrading is Friesian. The production of 
crossbred cattle on-farm ranges from 2 kg to 28 
kg/cow per day, indicating wide variations in 
management and genotypes. 

Feeds and nutrition 

Native pasture and planted Napier grass 
(Pennisetum purpureum) or Guatemala gra.is 
(Tripsacum laxum) were the main forages 
available to dairy cattle. However, maize bran, 
cottonseed cakes, copra cake, coconut cake, 
sunflower and sun-dried leaves of Leucaena 
leucocephala are abundantly available in some 
districts. When these feeds are given in the right
combination, production increases significantly.
The chemical composition of the common feeds 
is given in Table 6; quality is apparently very 
good. 
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Table 6. Composition and prices of locally avaiable feeds, Tanzania. 

DM CP Price 
(glkg) TDN g/kglDN EE Ca P (TShIkg) 

Napier grass 150 540 98 - 3.0 3.4 -

Guatemala grass 150 577 104 - 2.2 2.4 -

Cottonseed cake 90) 761 271 70 3.0 9.0 25/= 
Maibe bran 900 826 113 98 0.0 7.2 15/= 
Kapo%seed cake 900 812 294 198 - - 8/= 
Leuceana meal 900 576 261 25 9.7 2.7 12/= 
Native grass 230 500 91 - 5.4 2.0 -

Copra cake 900 870 247 126 3.4 6.8 10/= 

Animal health and diseases 	 large investment apart from human labour. The 
use of crop by-products which would otherwise 

Diseases are a threat to any livestock production have been wasted is an efficient way of using the 
programme. In zero-grazing areas the incidences available resources. Further, labour which is 
of diseases are very low. However, in tropical usually in surplus in the off seasons can be 
zones such as Tanga trypanosomiasis and tick- usefully engaged in dairy production. The 
borne diseases are major problems. The pro- growth of smallholder dairying has created a 
gramme has developed and implemented a demand for animal feeds and stimulated the 
disease control calendar (Table 7). Coupled with production of Leucaena hay in two districts. 
strict monitoring, this has generally been Quantity produced reached 80 tonnes in 1991 
effective in controlling cattle diseases and in and is likely to reach 100 tennes in 1992. The 
enhancing livestock productivity. Leucoana i- produced primarily by farmers who 

The dairy technology package for farmers, do not keep dairy cattle. 

although geared towards the use of low-cost Socio-economic problems 
inputs, promotes efficient production. The 
strategy was to make use of abundant The success of any dairy enterprise relies on 
unexploited resources for efficient and access to markets. In Tanga, there are limi
sustainable milk production. For example, the tations in the development of a comprehensive 
production of Leucaena hay does not require a marketing structurc including poor marketing 

Table 7. Diseases control calendar. 

Dlseeselcondltlon Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 

Trypanosomiais X X X X 

Brucellosis X 	 X 

Blackquarter/ 

anthrax X 	 X 

Haemmorrhaglc 

septicemia 	 X 

Lumpy skin 	 X 

FMD 	 X 

Tlck-bome diseases X X X X X X X X X X X X 

Minerals X X X X X X X X X X X X 

Source: SDEP f1. 
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facilities, unreliable trnsport, lack of milk 
collection centres, frequeat power failures, 
shortage ofskilled labour and t.e low purchasing 
power of rural dwellers. This implies that 
Tanga's urban centre is the only important
marketoutlet in the area but that it is not readily
accessible. There is an urgent need to alleviate 
some of the constraints. Credit from banks is 
generally not available to farmers. Research has 
shown that the potential for production exists if 
the problem of capital could be overcome, 
However, it is suggested that finance for 
investment in cow sheds can be derived from 
off-farm produce or through hiring out family
labour while bank loans can be used for the 
purchase of in-calf heifers. 

Factors affecting the success of 

the Tanga smallholder dairy 

programme 


By December 1991 the programme had managed 
to establish 826 families keeping between one 
and 10 dairy cows producing an average of 8 kg
of milk/cow per day. 

Basic consideration 
Social acceptance: When a crossbred in-calf 
heifer is first introduced into a household it is 
generally well accepted. The animal is given a 
traditional nickname, such as Bahati, sym-
bolising a moral appreciation for a gift. 
Pre-dairy training and preparation: The pro-
gramme considered that the crossbred cow is 
more valuable than the local zebu. In recognition
of this, any aspiring dairy farmer had to 
establish of fodder plots, construct cow sheds, 
undergo basic training at a dairy training centre 
and join a local dairy farmers' club. These 
conditions had to be met at least six months 
before acquiring a cow. 
Intensive extension 

Close monitoring of farmers and cattle was 
maintained by the extension agents to ensure 
survival of the animals. Experience has shown 
that, despite the training given, many farners 
still had problems in, for example, identifying
signs of oestrus, supplying adequate feed and 
spraying against diseases. 

Extension and training/motivation 
An extension agent has many responsibilities,
including recruiting and helping new farmers 
and attending to animal health matters and 
training. Since farmers rely on extension agents
for guidance, a proper training package is 
essential to enable the extensio.- agents to be 
confident in their work. To this ena, *.he training
manual for extension agents should remain as 
simple as possible and focus on solving
field-related problems. Extension work requires 
dedication and should be a full-time occupation. 
Therefore, a proper incentive scheme is im-
portant, e.g. provision of work clothes, 

regular/timely promotion and regular and 
reliable means of transport. 

Institutional cooperation and linkage
 
A dairy development programme cannot operate
in isolation. Various interventions are crucial to 
ensure its succep'd. It is important to have 
training centfes, field extension staff, heifer 
breeding farms, firms to supply inputs, milk 
marketing facilities and project trials. Research 
centres should also regularly liaise and work 
with extension services. A team approach is 
essential. 

Acceptance
Zero-grazing dairying is new to many dairy
farmers in Tanga region. Like other new 
techniques, the initial adoption rate is slow but 
picks up at later. However, on the whole, dairy is 
viewed as a viable economic activity. 

Zero-grazing is labour-intensive and as such the 
programme made a concerted effort to inform 
farmers on labour requirements. The issue of 
availability of labour was discussed thoroughly
before a farmer was accepted into the pro
gramme. Prospective farmers were also asked to 
indicate planned labour decisions within the 
household. A survey was undertaken in the 
programme to characterise the decisions made 
on labour deployment in households with dairy 
cattle and the results are given in Table 8. 

Table 8. 	Source of labour for dairy cattle 
management. Frequencies based on 
numberofmentionsoutof54 respondetMs. 

r 1/ 
Task Wfe Chldran Huaba 
cuttkg a36 34 22 
caming 
Feeding 

rass 
31 22 21 

19 21 
CGeV Wsied 33 20 to 

k 38 4 19 

Marke'f 26 15 15 
Deadng 10 19 24 
HeaM ta*s 17 16 37 

Source: Schainman ( 

Job opportunity/mdirect benefits 

Dairying has created opportunities for various 
classes ofpeople. For instance, Leucaena meal is 
produced mainly by rural women and school 
children on a self-reliant prql~ect basis. One 
kilogram of dried Leucaena leaf fetches TSh 12, 
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a reasonable amount. Additionally, its pro-
duction does not interfere with other farm 
activities. To urban residents, the obvious benefit 
is the increas-, in milk production when 
Leucaena hay Is fed to dairy cows. 

Income and profitability 
Dairying generates a daily income. Although no 
data are available to show how this income is 
used, signs indicate that basic consumables, i.e. 
sugar, cooking oil, kerosene, salt, school uni-
forms and fees, are paid for from milk sales. 

As the dems rid for milk and milk products has 
grown at an accelerated rate in virtually all 
cities, there has been a marked increase in the 
price ofmilk. The resultant high milk prices have 
become a powerful incentive for farmers to 
improve their feeding and management and also 
to expand their enterprises through additional 
purchases. 

Mortality rates 

As expected, mortality rates were initially high 
and subsequently gradually decreased (Table 9). 
However, more still needs to be done to reduce 
mortality rate, especially among adults. 

Table 9. 	Adult andcalf mortalityrates, ruraland 
urban Tanzania. 

Adult Adult Calf 
population mortality mortality 
(average) rate (%) rate (%) 

January - December 1989 

Rurr,' 309 3.8 7 
Urban 473 4.8 8 

-December 1990January - DBook. 
Rural 465 4.9 4.8 
Urban 542 3.7 4.7 

January - December 1991 
Rural 743 2.4 4 

Urban 645 2.1 2.6 

Infertility problems 

In dairy operations, farmers aim at getting one 
calf per cow per year. However, this was rare in 
the programme. In consequence, herd milk 
yields were low and herd size increased slowly. 

The main causes were failure to detect heat, 
failure to take cows to bulls for mating and poor 
nutrition. A positive correlation exists between 
dairy cow nutrition and fertility. To achieve high 

fertility rates crossbred and high-grade animals 
need much better feeding, management and care 

than local animals. An average adult cow needs 
at least 9-10 kg of roughage and concentrate DM 
daily when lactating. In many cases, farmers are 
unable to meet this requirement. 
High extension costs 

With intensive extension approaches, costs have 
been high. This was as a result of the intro
duction of a completely new innovation. It is 
anticipated that extension costs will eventually 
decrease as the grass-roots associations assume 
some of extension respon- sibilities. Further
more, as farmers gain experience there will be 
less need for close monitoring of their activities. 

Framework for future 
development 
In conclusion, for future development farmers 
should be as independent as possible from the 
often irregular Govornment veterinary services. 

Ideally, farmers' organisations should play a key 
role in providing essential inputs, marketing 
milk and strengthening the extension service. 
The experience to date is that although farmers' 
organisations exist they are weak. The con
clusion is that although communal activities 
have been promoted for a long time they are not 
very popular in the rural communities. Trust and 
confidence in the dairy farmers' organisations 
will have to be built very slowly. The provision of 
inputs, milk marketing and veterinary services 
on a private basis (through shops, private milk 
processors and veterinarians) for the small

holder dairy sector is not considered feasible. 
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Summary 

Since independence (1980), the Zimbabwe 
Government has adopted a policy of encouraging
farmers in the small-scale, communal and 
resettlement schemes to participate in the dairy
sector.To thisend, in 1983 the Government set up
the Peasant Sector Development Programme, 
now known as the Dairy Development
Programme (DDP). This is responsible for the 
implementation of dairy development projects in 
the communal, resettlement and small-scale 
farming areas. It is now operating nine schemes 
spread over five provinces of Zimbabwe. 

The smallholder dairy sector has a 
membership of 2000, of whom 800 members 
produce milk. The scarcity of the recommended 
genotypes (cross-breds) is slowing the rate of 
growth of the sector. At each scheme DDP has 
establisbed a demonstration unit for services 
(extension, AI and bull service), for milk 
collection and multiplication of forage seeds and 
planting materials of napier grasses. The farmers 
have largely adopted the technologies of 
improved cattle, fodder production and 
management practices. Milk production per cow 
per lactation is about 2400 kg in a 240-day 
lactation period. In the majority of the schemes 
the milk is sold locally, while in two schemes the
milk is delivered to the Dairy Marketing Board. 
Farmers are encouraged to form associations 
which will in future manage the delivery of 
inputs (drugs, feeds etc) and marketing of milk. 
Concerted efforts are required to increase the 
suppliesofcrossbreds toallowthegrowthofthe 
sector. An economic analysis indicated that milk 
production is profitable in the sectoL 

Introduction 

Holstein-Friesian breeds, followed by Jersey,
Ayrshire, Guernsey, Redpoll, Simmental and 
Red Dane. Feeding in this subsector is based on 
maize and its by-products for energy and soya
beans and cottonseed cake for protein. The major 
sources of roughage are natural grass, standing 
(range) hay and maize silage. Where irrigation
is available oats, midmar rye and lucerne 
(Medicago sativa) are grown. Due to escalating 
costs of commercial feeds, there has been a 
recent trend towards feeds grown on the farm. 

Since independence in 1980, Government 
policy has encouraged the small-scale sector to 
play a larger role in milk production. To this end, 
in 1983 the Government set up the Peasant
Sector Development Programme within the 
Dairy Marketing Board (DMB), now known as 
the Dairy Development Programme (DDP). This 
Programme is now under the auspices of the 

Agricultural Development Authority (ADA). It is 
responsible for the implementation of dairy
development projects in the communal,
resettlement and small-scale farming areas in 
the country. Tb date it is operating nine schemes 
or projects spread over five provinces of 
Zimbabwe. 

Over the years the smallholder dairy sector 
in Zimbabwe has grown to a membership of 2000, 

out of which 800 members produce and sell milk 
(Tables 1 and 2). The number of productive 
farmers has grown over the years. The project 
has also generated cooperation among farmers 
through the creation of association structures 
responsible for running the affairs of the 
members. The intention of the DDP is to 
eventually hand over all projects to these 
associations. One project has already been 
handed over to the farmers through the 
association. 

Until 1980, large commercial farms, the former 
European farming sector, occupied close to 80% 
of the specialised and diversified farming area in 
the intensive farming regions of Zimbabwe. Over 
50%of all large-scale commercial land is located 
in natural regions 1 to 3, the high- to medium-
potential regions, 

Commercial dairy farms in Zimbabwe are 
wol developed and compare very favourably 
witii dairy farms in Europe and North America. 
The predominant dairy cattle breeds are the 

Characterisation of the cattle 

industry 

There were 106,000 dairy Lattle in Zimbabwe in 
1980; the national herd had increased to 122,000 
by the 1988/89 season. The predominant breed 
of cattle in the smallholder sector is the small,
hardy Sanga type. The strains include the 
Mashona, Nkone and Tuli breeds, which, 
although renowned for their fecundity, are poor 
in milk production. Milk production levels of 
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Table 1. Milk productionin five milk schemes of the Dairy Devolopment Programme,Zimbabwe. 

198"9 1909/90 1990/91 

Number Number Number 
Production of Production of Production of 

Scheme (kg) farmers (kg) farmers (kg) farmers 
Chlkwaka 38,264 10 24,099 8 29,694 10 

Marlrangwe 327,439 18 264.187 17 234,687 16 

Tsonxo 24,352 17 29,231 15 53,434 26 

Nhadra 13,090 9 63,826 7 98,605 14 

Rusltu 303,600 133 649,700 181 1,012,000 248 

Total 706, 745 187 1,031,043 228 1,428,420 314 

Table 2. Milkproduction andsales at two mikproductionschemes,Zimbabwe, November 1990t Octohor 1991. 

Month Reg!stersd 
members 

Active 
producers 

Lactating 
cows 

Total 
milk 

Intakeol) 

,.verage 
dally 

deliverye) 

Gross 
income 

.$ 

Gross 
farner 

payout(T$) 

Total 
costs 
(7) 

C*IKWAKA 

November its 10 24 1784 6U.3 757.06 65.0 1004.37 

Deoffte 113 9 23 2086 67.3 1006.27 66.91 1299.52 

January 113 9 23 2250 72.6 820 103.8 1651.3 

February 113 11 23 2822 100.9 727.28 108.46 2107.36 

March 113 10 22 22 72.29 1200.53 142.47 1668.45 

April 113 11 23 2363 78.8 1194.38 35 1728.34 

May 119 11 27 1978 6.9 901.24 45 1168.36 
June 16 10 24 2151 71.6 1092.83 75.18 1404.04 

July U1 10 28 2918 94.4 1285.93 112.4 1591.33 

August 116 9 2 3213 103.6 1836.53 208.91 2419.84 

8e6V-twr 116 8 20 3012.7 96.8 2409.95 211.36 3056.01 
October 116 8 15 2870.2 95 1641.29 108.38 2066.9 
Total 29,693.9 14,873.28 1,343.63 21,163.82 

Average 114 9 

RUMTU 
NoviTber 320 250 616 75,541 2518 37,854 3285 3.9
 

December 320 250 610 107,941 3482 50,330 4232 3.9
 

JUMuy 820 248 644 120,098 3874 60,332 4527 4,2
 

Febnnay 320 273 682 110,606 3950 57,725 4408 4.4
 

March 320 273 701 123,334 3978 67,872 4975 4.4
 

Apdl 320 257 681 116,490 3883 67,073 4636 4.4
 

May 320 256 681 116,329 3752 73,112 5038 8.8
 

820 231 670 97,429 3248 60,843 5308 4.65 
Jy 320 228 663 84,296 2719 52,338 4454 4.45 

August 320 214 530 67,386 2174 48,757 4274 4.4 

September 320 220 474 58,283 1942 39,688 4709 4.3 

October 820 238 641 68,781 2219 45,861 'J,5I 3.6 

Total 1,146,493 6,61,785 54,300 

Average 320 245 624 95,41 3145 55.149 4,52Z 4.19 
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various types of cattle under rural conditions 
are: 
0 about 1-3 litres/day (150 lactation days) for 

indigenous breeds; 
• 	 4-10 litres/day (240 lactation days) for 

crossbreds; and 
0 	 more than 10 litrea/day (300 lactation days)forpebhan1ltre sa (c l n dwas 

for purebred exotic cows, 
The uses of cattle on smallholdur farms 

include draft power, supplying meat and milk 
and pioviding manure as fertiliser. Breeding 
programmes should take account of these 
usages. 

Due to exorbitant prices of pure exotics, as 
well as their poor adaptation to the smallholder 
environment (disease and scarce grazing),
crossbreeding has been seen as the only viable 
and feasible option to introduce milk production 
in the smallholder sector. The argument is that 
it would not make economic sense to buy a cow 
with a high potential milk yield and then place 
it in an environment in which it could produce
only as much as a crossbred or indigenous cow. 
Hence, the general recommendation for 
Zimbabwe is to cross the Jersey with indigenous
Sanga, with crossbred ranging from 50 to 75% 
exotic blood. This combination capitalises on the 
dairy production traits of the exotic while 
retaining the valuable characteristics of 
hardiness, adaptability and disease resistance of 
the local breeds. 

In smallholder dairy enterprises, the veld 
remains the main source of nutrients for cows in 
summer, while conserved veld hay and crop 
residues are used during the winter. The veld is 
often the most abundant and cheapest source of 
forage for dairy cows but provides the least in 
terms of dry-matter and nutrient intake. The 
availability and quality of veld has a significant 
effect on the amount of milk that can be produced 
from it. Communal grazing does not allow 
rationalisation of veld use and there remains a 
need to limit livestock numbers to sustainable 
productive stocking rates, 

Bulk fodder crops such as Bana, Napier 
(Pennisetum purpureum cultivars) and Green 
Gold and legumes such as Leucaena, Siratro 
(Macroptilium atropurpureum) and fine-stem 
stylo (Stylosanthes guianensis) have been 
introduced to smallholder farmers to increase 
feed supplies. However, fodder yields and the 
acreage planted to fodder crops remain far from 
adequate. 

Origin and conception of the 

development programme 
A positive Government policy encouraged the 
Dairy Marketing Board (DMB) to look into the 
possibility of persuading small-scale and 
communal farmers to participate in the dairy 
industry. The DMB formed the Peasant Sector 
Development Programme, which was later 

named the Dairy Development Programme and 
moved to ADA. Dairy Development Programme 
projects have benefited from the large-scale 
commercial sector in terms of technology and 
foundation stock. 

To start the programme, two pilot projects 
were initiated in Mashonaland East Province. Itthe intention of the programme to identify 
and operate two projects per province, one 
in Small-Scale Commercial Farming Area 
(SSCFA), the other in the communal and re
settlement areas. Support was solicited from 
Government and donor agencies. Donor 
assistance came from NORAD, DANIDA, the 
EEC, Heifer Project International (HPI) and 
Christian Care. 

To facilitate uniformity in approach to 
dairying by the various agencies, a dairy
coordinating meeting was created. Planning 
committees in various project areas were 
established to incorporate all relevant agencies
(both governmental and non-governmental), in
fluential leaders in the community, businessmen 
and political leaders. This improved awareness 
and acceptance of project/programme objectives. 

Early adoption of technologies 

Small-scale dairying is a new concept in 
Zimbabwe and had to be introduced by per
suasion into SSCFA, communal and resettle
ment areas. Demonstration plots in partici
pating communal and resettlement schemes 
were established; these served as training 
centres for both the programme staff and 
farmers. Various technologies recommended to 
farners were first tested on demonstration plots. 
As farmers adopted these technologies, the 
function of the demonstration plots changed to 
become commercial production units, seed 
multiplication units or bull centres. 

Marirangwe in an SSCFA and Chikwaka in a 
commual area were chosen as a pilot scheme. 
The positive results in these two locations 
stimulated interest in the remaining selected 
project areas. Adoption rates were strongly 
determined by resource availability. Since 
dairying is both capital and management 
intensive, it suited richer members of the 
community. Studies have indicated that 60% of 
the population in communal areas do not own 
cattle and these people are slow to adopt 
dairying. The DMB's prerequisite of each farmer 
building an approved milk shed was also a 
hurdle to adoption by poor farmers and can be 
viewed as an additional constraint to this group. 

Most projects register an adoption rate of less
than 10% when measured in terms of active or 
producing members out ofthe total membership. 
However, in Marirangwe and Rusitu, 
respectively, 50% and 75% of tih, members are 
productive. Production trends dso show the 
same pattern. Probably more farmers would 
have been in production had it not been for the 
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shortage of suitable stock and the squeeze on 
capital. Production data of two projects are 
summarised in Table 2. 

Factors affecting the development 
and expansion of programmes 

Availability of improved livestock and Al 
Smallholder farmers were advised to match the 
number of dairy animals to their management 
skills, available feed resources and health 
management skills. The DDP recommended the 
use of cows with 75% exotic blood. However, 
these are not readily available in the commerial 
dairy sector, which prefers to raise pure exotics. 
Similarly, bulls of the same genetic constitution 
are scarce in Zimbabwe. Further, the scarcity of 
suitable stock is compounded by the farmers' 
practice of communal grazing, which precludes 
ccntrolled breeding programmes and hence the 
possibility of raising breeding stock in the 
communal areas, 

Attempts to introduce an artificial 
insemination (A) service have been frusLrated 
by iarmers' inability to detect heat, india-
criminate mating in communally grazed stock 
and the high costs of setting up an effective AI 
programme in rural areas. 

Rusitu :mail-scale scheme is an exception, 
where AI had a success rate of 1.82 straws per 
conception. There is need for improving the 
breeding programme and to increase thesupplies of foundation stock. 

Infrastructure and inputs 
The Government of Zimbabwe has set up the 
basic infrastructure of roads, electricity, milk 
collection centres and dips to service dairy 
projects, although much still remains to be done 
in meeting the specific needs of smallholder 
farmers. Animal health centres were set up by 
the veterinary services to support dairy 
development. However, dairy cattle have to cover 
long distances to reach dip tanks. Water 
availability is another major consideration, 
particularly in drought years. 

It is recommended that efforts should be 
intensified to install infrastructural services at 
points easily accessible to dairy farmers. 
Although inputs such as veterinary drugs, 
chemicals and stock feeds are generally available 
in the country, in future it is recommended that 
smallholder farmers should operate in groups to 
procure inputs in bulk 0 reduce the costs. 

Availability of labour 
Labour availability at the household level varies 
from area to area and even within individual 
households. Paradoxically, as the cost of labour 
is gradually increasing, unemployment levels 
are also on the increase. This scenario will 
eventually result in cheaper unskilled labour, 

At the individual smallholder farm level the 
household members participate in all the 

activities relating to milk production marketing 
and delivery. Hired labour is only necessary at 
milk centres, where they are employed by the 
associations. 
Marketing 

Among the six milk-producing areas, only two 

(Rusitu and Marirangwe) sell the bulk of their 
milk to the Dairy Marketing Board (DMB). The 
Tsonzo project sells both loally and to the DMB 
and the other four sell all their milk locally. DDP 
emphasises and encourages local marketing as a 
strategy for making milk more readily available 
at affordable prices in the rural areas. There is 
no rationale for communal communities to 
produce milk for urban consumers while families 
in their communities are deprived and 
consequently undernourished. 

There are also additional advantages for local 
marketing: 
• 	 Producers determine prices of milk in line 

with input costs, competitors' prices and the 
supply and demand of the product; 

* 	 Viability ofdairying can be increased through 
reduction of costs, especially costs of 
transport to and from DMB depots;

• 	 Generation of employment for local vendors 
who sell milk; 

• 	 Increased circulation of money within the 
project boundary, thus promoting 
development; and 
devement and° 	 Improvement of the nutritional status of
communities, especially among infants and 
school children. 
The quantities of milk sold in the two project 

areas are shown in Table 2. 

Funds for investment (loan and donor 
support) 
The Agricultural Finance Corporation (AFC) is 
the sole source of medium-term credit for cattle 
purchase. However, most amallholder farmers 
have not qualified for these loans due to the lack 
of collateral or because of other outstanding 
loans. Most dairy schemes provide short-term 
credit for fertilisers, seed, stockfeeds and other 
inputs, and repayment is through monthly 
deductions ofmilk payments. It is suggested that 
a Dairy Development Fund be developed within 
the region. Donor support would greatly be 
appreciated to achieve this. 
Profitability at farm level 

A recent study conducted at Rusitu in November 
1991 indicated low financial returns for farmers. 
When input and labour costs were deducted, 
farmers' returns were lower than the minimum 
farm wage of Z$ 150.00 (US $30) per month 
(Table 3). 

Within the scheme a gross margin analysis of 
sample farmers from various projects was 
worked out, using the best farmers in each 
project. In Marirangwe gross returns of Z$ 
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38,657 (US$ 7957) have been achieved, with a wholesome milk and its derivatives to meet the 
net return of Z$ 18,058 (US$ 3358) (Table 3). national needs at an affordable cost." The
These net returns indicate the need to establish specific aspirations are to:
optimal farm size, production levels and • improve and consolidate the viability of the 
management levels for viability. Apart from the 
financial benefits derived, the fact that dairying established dairy sector;
brings in money monthly as opposed to the • continue the expansion of the national dairy
one-off payment for crop production has been production base to the small-scale, communal 
strongly commended by farmers in projeet. areas, and resettlement farming sectors, so as to 

increase milk supply and develop theGovernment policies communities; 

Government policy towards dairy development ° maintain and improve effective and strict 
is stated in the National Dairy Development statutory control over milk production,
Strategy of 1987. This gives the overall objective processing and marketing; and
of "developing dairying so as to ensure there is a • promote an increase in the consumption ofbroad-based, viable production of sufficient milk and dairy products amongst all sectors 

Table 3. Gross margin analysis for sample larmersfrom various projects, Zimbabwe. 

MarlrangweItem Rusltu Nharlra Chlkwaka (24 cow 
(7 cow herd) (6cow hard) (4cow herd) herd) 

Gross returns 
Milk sold (litres) 

Gross Income Jan-Dec 91 

16,240 

10,718 

14,948 

11,211 

7101 

5326 

65,784 

34,963 

Cull cows sold @Z$1.90/kg 855 923 615 3694 
Male weaners sold @Z$1.90/kg 209 - - -

Total gross returns 11,782 12,134 5941 38,657 

Cost of production 
Concentrates - cows (45¢/kg) 

Calves (60€/kg) 

3654 

429 

3363 

243 

1598 

162 

14,801 

3078 
Al costs where applicable Z$15/cow 105 - - -

Vet costs Z$21/head 210 168 126 766 
Dipping where applicable Z$8/head 80 - - -

Dairy chemicals Z$10/cow 70 60 40 240 
Napier grass growing/where 
applicable 3.6ha x 750/ha 
Silage making Z$25/cow 

2700 

175 

-

150 

-

-

-

600 
Maintenance and other miscellaneous 
costs (5%) 
Total cost excluding labour 

371 

7794 

199 

4183 

88 

2014 

974 

20,449 

Gross margin 3988 7951 4021 18,208 

Capital costs excluding 
cattle (Z$3300 for Rusitu and 
Z$1500 other) 
Amortization 0 2.5-A real Interest rate 
10-year loan assumed 

339 15 150 150 

Net return 3649 7801 3927 18,058 
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of the population and to develop export 
markets, 
The Dairy Programme Co-ordinating 

Committee was established in early 1987 by the 
Permanent Secretary in the Ministry of Lands, 
Agriculture and Rural Resettlement. The main 
responsibilities of the committee are to update 
Government policy, plan strategies for the 
implementation of the policies and monitor and 
review the progress of implementation. 

Donor support 

Donor funds have helped meet both capital and 

recurrent costs of implementing dairy develop-

ment in Zimbabwe. Support has been important 

in the following areas: 

" Bulk Milk Counterpart Fund - Norway/ 


Government of Zimbabwe. 
" Direct funding to the Dairy Development 

Programme - Norway (1990-1994). 
" Funding ofGuruve Small-Scale Dairy Project 

- Denmark (DANIDA). 
" 	 Training - Regional Dairy Development 

Training Team of the Food and Agriculture 
Organization of the United Nations (FAO 
RDDTT, Kenya). This has now lapsed. 

" Dairy Association infrastructure develop-
ment - EEC (micro-projects). 

" Provision of heifers - Heifer Project Inter-
national (USA). 

• 	 Rusitu Small-Scale Dairy Settlement Scheme 
capital funding - Britain (ODA). 

" 	 Construction of milking sheds and fodder 
establishment - EEC (food aid counterpart 
fund).

Support services 

The dairy industry in Zimbabwe is serviced by a 
number of institutions, including the Depart-
ment of Agriculture, Technical and Extension 
Services (Agritex), Department of Research and 
Specialist Services (DR&SS), DMB, the Agri-
cultural Development Authority (ADA), veter-
inary services and farmer associations. 

Agritex is responsible for farmer extension at 
the grassroots level and for all agricultural 
activities. Agritex structures are less specialised 
on dairy and there is only one milk production 
specialist for the whole country. The DR&SS is 
responsible for administering the Dairy Act, 
which controls hygienic standards for both 
,roduction and manufacturing in the industry, 
and supervises the milk recording scheme. It is 
also responsible for on-farm and ori-station 
research in dairying. 

The Department of Veterinary Services 
carries out investigations and extension services 
on the control of diseases affecting livestock and 
supervises vaccinations against contagious 
abortion, foot-and-mouth disease and anthrax, 
The Department provides free diagnostic 
services, herd health care, veterinary education 

and extension services through animal health 
and management centres. 

The Agricultural Development Authority is 
responsible for implementing datty projects in 
communal, resettlement and small- scale 
farming areas. Through the Dairy Programme 
Co-ordination Committee (DPCC), all dairying 
work is well coordinated, from the farmer level 
to the national level. Other support services 
include commercial suppliers of stockfeeds, 
chemicals, pharmaceuticals, machinery, 
fertilisers and artificial insemination services. 

Agricultural training colleges and the 
University of Zimbabwe also have an input in 
training trainers. Hcvever, there is no dairy 
training for extension officers in the country and 
there is a great need to focus on small-scale dairy 
production and processing. 

Alternative uses of land, labour and other 
inputs 
Small-wale dairying competes with crop and 
beef production for land, labour and inputs. 
Maize, which is a staple food, is the commonest 
crop used to feed dairy animals in the com
mercial sector because it is nutritious and re
fished by cattle. As a result there is an inevitable 
competition between humans and livestock for 
maize. To limit this conflict, farmers in the 
small-&cale, communal and resettlement sectors 
are encouraged to allocate land f1or growing 
forage sorghum, Bana, Napier, legumes and
leguminous trees. However, in communal areas 
this approach also faces competition for both 
land and labour, with the priority being given to 
production of crops for human consumption. 

Experience has shown that the one hectare 
set aside for subsistence crops in Rusitu is not 
adequate. Maize grown is used aot only to feed 
people and cattle but is also used to pay for 
labour. 

Farmers grow a range of crops, including 
maize, bambara nut, groundnut, sugar bean, 
pineapp' e,banana, sugar-cane, fruit trees, sweet 
potato ar d a range of horticultural vegetables. 
This causes intense competition between enter
prises for inputs, including land, labour and 
management. 

Most communal farmers ara fairly busy 
during the summer months, when they plant, 
weed and harvest their crops. During the dry 
season the main farming activity is gardening 
and then only when water is available. With the 
introduction of labour-intensive dairying these 
farmers could be occupied throughout the year. 

Benefits to the farmers and the 
community 

With existing labour migration patterns, it is 
mostly the women and school children who 
perform farming-related activities throughout 
theyear. This has resulted in a shortage oflabour 
at household level, such that there is too little 
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labour to meet the requirements of dairying,
especially during the summer months. In %iew 
of this shortage, families and associati.ms 
(vendors) can employ labour to look aftcr the 
diary cattle and also to assist in field work and
milk marketing. In this way dairying generatrs
employment in rural areas, thereby addressing
the national problem of high unemployment 
rates, 

Since the majority of members of rural 
projects are women, development program. -s 
should address their needs, including the 
improvement of living conditions and provision
o'employment opportunities. 

Increased milk supplies at farm level should 
improve nutrition. Increases in the number of 
cattle kept will increase the availability of farm 
yard manure, which is applied to arable crops.
These benefits correspond well with the mandate 
of the Dairy Development Programme in 
Zimbabwe. In the long-term, the adoption of 
zero-grazing w ill reduce stocking rates ono 
communal areas and hence enhance environ-
mental sustainability in the rural areas, 

Factors contributing to the 

success or failure of livestock 

development programmes 


Problems facing livestock development pro-
grammes include: 
" 	 Lack of funds and delays in support to the 


DDP and othe- service agencies and depart-

ments. 


" Inadequate implementation of policies and 

consequent poor support of DDP. 


" A critical shortage ofdairy equipment, spares 

and vehicles. 


* 	 The stringent requirements imposed by the 

Dairy Act on those entering dairying, making 

it a costly exercise. The act s~ts standards 

such as running water, concrete floors and 

modem roofs which are too expensive for the 

rural poor. 


" 	 Shortage of trained manpower and 
experience. There is a shortage of people
trained in dairy-related skills, in particular 
those who can meet the needs of the small-
holder farmers. 'lb improve the situation, 
in-service training is baing increased. Adairy 
handbook is almost ready and a team 
approach to training ihrmers is under way. 

" 	 Feed shortages in the dry season. Most 
smallholders live in semi-arid areas, which 
are not suitable for dairying. 

" 	 Lack of skills in fodder conservation, 
Production based on rain-fed pastures is 
possible for only two to thrce months of the 
year. For the remainder of the year these 
pastures barely meet the maintenance 
requirement for diary cows let alone provide 
for the production of milk. Most smallholder 

farmers have no experience in feed 
production and conservation. 
Constraints at the farmer level are 

nuerous. 
• Theindigenouscattlegivelowmilkyieldsand 

therefore there is a need for crossbreeding. 
* 	 The implementation of rational breeding 

programmes using both natural mating and 
artificial insemination has been slow. 

• 	 Farmers' resistance and lack of under
standing have contributed to the slow 
progress. 

.	 Artificial insemination has not been 
successful due to problems of heat detection. 

• To help overcome the slow process of 
crossbreeding in situ there is need for in-calf 
crossbred heifers to be made available to 
prospective smllholder milk producers. The 
ADA farm in Transsau hns been producing
these crossbred heifers. However, DDP plans 

tae o ver h i es . An innovat s 
to take over this responsibility. An innovative 
commercial farmer has produced Mashona x 
Red Dane crosses which are dual-purnose 
animals. 

* 	 Long-term credit is difficult for smallholder 
farmers to acquire. The basic criteria forcredit qualification have not been adjusted to 
account for the specific conditions of small
scale dairy farmers by the AFC. 'b fill thisgap 
a Dairy Development Fund has been 
proposed. 

* 	 Related to credit there is the issue of 1Lnd 
tenure. While most small-scale commen al 
farmers have title to their farms and are aLie 
to operate independently, the tenure systems 
operating in the communal and resettlement 
areas act against individual efforts. Over
stocking and degradation ofthe environment 
are major problems in communal areas. 
Farmer security is therefore threatened by 
absence of title deeds in these areas. 

* 	 Management skills in general are low and 
need considerable improvement; a com
prehensive training programme is a priority. 

* 	 Milk collection and delivery is another area of 
concern. Distances to deliver milk are 
relatively great, averaging 15 km. Hence, 
appropriate milk collection and delivery 
systems must be set up. Use of donkey carts, 
bicycles and other unmotorised modes of 
transport are encouraged. 

• 	 The local sale of milk poses a number of 
problems, including distribution seasonal 
and daily changes in demand. Options being
considered and tried include selling to schools 
and institutions, setting up subcentres, 
bartering and rural processing.

• 	 In general, farmers are relatively poor and 
slow to adopt new technologies. Smallholder 
farmers are traditionally hesitant and averse 
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to risk. This leaves the field open to more Individual and group grazing areas need to be 

wealthy operators, who are often more urban 	 fenced to encourage rational use ofgrazing land. 
This will persuade farmers to improve pastureoriented, to benefit from such schemes. The 

danger is that they will try to preclude the lands. One optioq would be to subsidise fencing 

subsequent entry of other operators. for individuals and groups in schemes where 
pasture development is accepted. 

Suggested framework for future 
development programmes 

Policy implementation 

The Government should implement the policies 
promulgated to enhance the development of the 
dairy subsector in the small-scale/communal 
secto. It should provide direct financial assist-
anc to dairy development, inputs and transport 
and spares. 

There is a need to review legislation for clean 
milk production and to promote the development 
of a cheaper milking parlour that is within reach 
of resource-poor dairy farmers. For example, 
using mortar instead of cement and thatch/ 
plastic sheeting instead of asbestos sheet are 
areas that can be further explored, 

The problem of shortage of foundation stock 
can be addressed by the Government using 
par .atatal farms for multiplication. Lessons 
could be learned from other experiences in the 
region. 

Selected bibliography 

Agricultural Marketing Authority (AMA). 1990. Dairy 
situationandoutlook report 1989/90.AMA, Harare, 
Zimbabwe. 

CSO 	 (Central Statistical Office). 1987. Statisticalyear 
book. CSO, Harare, Zimbabwe. 

DDP (Dairy Development Programme). 1988. Perspective 
plan document, 1988-1987.Dairy Marketing Board, 

Harare, Zimbabwe. 
DMB (Dairy Marketing Board). 1988. New powder and 

butter plant project submission document. DMB, 
Harare, Zimbabwe. Unpublished report. 

DMB (Dairy Marketing Board). 1988. Mil 
. 

collection in 
Chikwaka: A study undertaken tv consider the 
potential ofa milk collection scheme in a communal 
area. DMB, Harare, Zimbabwe. Unpublished 
report. 

DPCC (Dairy Programme Co-ordination Committee). 

1989. Dairy developmen in Zimbabwe: National 

development strategy. Ministry of Lands, 
Agriculture and Rural Resettlement, Harare, 
Zimbabwe. 

Input/credit 
The present requirements for establishing 

credit-worthiness disciiminate against small
holder farmers. To correct this imbalance a Dairy 
Development Trust Fund should be set up. 

Incentives 
Government producer prices (set through the 
DMB) are out of step with inflation, thus 
reducing the viability of dairying. This has 
resulted in some farmers switching to other 
production options. Rebuilding a herd takes a 
long time should a decision be made to go back 
to dairying. 

The expertise and experience gained in other 
African countries on small-scale milk processing 
technologies could be of considerable benefit to 
Zimbabwe's attempts to enter this field. 

Training programmes should be conducted at 
production, processing and marketing levels. 
Regional cooperation on this aspect should be 
strengthened. 

DAWA Group. 1986. Master plan for the dairy sector. 
Harare, Zimbabwe. Unpublished report. 

George S and Kuimba S. 1989. Development and 
participationin the DairyDeilelopment Programme 
in one village ofChikwaka CommunalArea,Harare. 
inpuie eo Ce 
Unpublished report. 

Henson B R and Mupunga E G. 1991. Dairyd.eIopment 

institutionsin Africa: Zimbabwe cof study. Paper 

prepared for the Commonwerath Secretariat 
Review of Dairy Development Initiatives in Africa. 

HIFAB/ZIMCONSULT. 1989. Dairysectorenaluationfor 
NOIAD and GOZ. Country study and Norwegian 
aid review. Unpublished report. 

NORAD/DDP. 1990. Technical programme review. 

Harare, Zimbabwe. Unpublished report. 

ODA (Overseas Development Administration). 1991. 

Rusitu Intensive Resettlement Scheme, Zimbabwe: 

Options Study Consultancy. November 1991. 
Unpublished report. 

172 



Development of smallholder dairying in Zanzibar 

K.M. Biwi
 
Ministry of Agriculture, Livestock and Natural Resources
 

P.O. Box 159, Zanzibar, 7Ianzania 

Summary 

The Integration of dairying ola 2-5 ha 
smallholdings has proved tobe very profitable in 
Zanzibar and many farmers are striving to entcr 
this business. A systematic approach which 
included trials of various forage grasses and 
legumes on-station demonstration of crop-
livestock integration on-station followed by
on-farm research, appears to have created the 
necessary awareness and preparedness for the 
adoption of the dairy production technology.
The rate of dissemination of the technology is 
high. 

Over 1000 smallholders keep crossbred or 
pure-bred dairy cattle in a semi-intensive or 
zero-grazing system. O1 hose who operate the 
zero-grazing system, some have become 
progressive farmers owning up to 10 dairy cattle
instead of the usual two to five head of cattle. 

Average milkyield in the zero-grazing system
is 8 kgcow per day, with a maximum of 22
kg/co-v per day. In the seni-intensive system 
average milk yield is 6 kg/cow per day with a 
maximum of 15 kg/cow per day. In both 
situations income has been adequate to sustain a 
farm family. 

With the increasing availabity of credit tosmallholders and the u~surge of tourism, the 
dairy enterprise appears .- ha--- bright future. 

Introduction 
Policy changes from emphasis on state-owned 
dairy farms to smallholder dairy started in the 
early 1980s in Zanzibar. Since then, a systematic
approach has been initiated to create awareness,
disseminate knowledge and finally to advise 
smallholders on the basics and management of a 
dairy enterprise. Currently the increasing 
demand for milk is influenced by the expansion
of tourist hotels and guest houses. In response to 
the demand for milk products, more small-
holders are entering the business. 

This paper discusses approaches to and 
present status and future prospects of dairying
in Zanzibar. 

Infrastructure 

There has been a strong belief among local 
livestnck keepers that crossbred and pure-bred 

animals, especially calves, are weaker than local 
zebu calves, in that the former often die of East Coast fever. Investigations by Juma and 

Shambwana (19F5) confirm this belief. In order 
to reduce the disease risk, the Government has 
set up animal health and production centres in 
each district, 18 centres for dipping against ticks 
and one veterinary investigation centre. Above 
all, an effective disease control extension system
has been established in which extension agents 
are assigned to targeted dairy smallholders. 

Other infrastructure designed o assist the 
smallholders in dairy production include a 
livestock feed mill and heifer multiplication
units. The multiplication units also serve as
training centres for smallholders. These were 
established to control diseases, reduce mor
talities and to transfer dairy technology 
packages. 

Multilocational trials on grasses
 
and legumes
 

The purpose of the multilocational trials was to 
testvarious forage l-iates, grasses and browses 
for their adaptability and performance on 
different soil types and in various environments. 
These trials were supported by pot experiments 
to determine soil nutrient status and pinpointany trace-element deficiencies. The pot experietcofmdthgodetltyfKnno
riments confirmed the good fertility of Knongosoils; soils derived from limestones showed 
deficiencies in one or more of the trace elements, 
copper, zinc and manganese (Reynolds, 1981;
Kayastha, 1982). 

Forage grasses and legumes found suitable in 
multilocational tri3ls included elephant grass,
Guatemala grasF, Signal grass, Paragrass,
Gliricidia sepium, Leucaena leucocephala,
Tropical Kudni and Clitoria. After a thorough
agronomic asessment of these grasses and 
legumes they %ere recommended for planting 
(Servoz, 1983). 

Crop/livestock integration
As Zanzibar is a small country, zero-grazing was 
envisaged as being an efficient means of 
integrating crops and livestock. A study was 
made ofan on-station model farm consisting of a 
farm family with two hectares of land growing 
food crops, forage grasses and leLumes andkeeping two or three dairy cattle and poultry.
This examined whether the family cou'td thrive 
using family labour and earnings from their crop 
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harvest and livestock sales. The study also 
included the development of a technological 
package which emphasised utilisation of crop 
residues and kitchen waste for feeding dairy 
cattle. Good management of crops and livestock 
coupled with good records were seen as key 
elements. This study showed favourable 
economic returns (Table 1) (Biwi, 1987). 

Table 1. Revenue and expenditure from a two-
hectareintgratedfarmat Kizin tanlStation, 
Zanzibar. 

Revenue Expenditure Profit 
Year (TSh) (TSh) (TSh) 
1N=8 35,870.55 13,382.50 2=488.05 

1983/84 111,780.35 14,006.00 97,774.35 

Source: Ow (1987 

The high profit margin shown in 1983/84 was 
influenced by the extra revenue from the sale of 
sugar-cane sticks grown on the farm. In addition, 
milk productien was about three times that of 
the previous year and prices rose from TSh 4 to 
TSh 6 per litre. Sugar-cane tops were used to feed 
the dairy cattle. The breakdown of expenditure 
and sales are shown in Tables 2 and 3. 

On-farm research 

On-farm research was conducted to assess the 
acceptability of the technological package to 
farmers and their adoption ofit. The target group 
was farmers owning two to five hectares of land 
and practising an integrated crop-livestock 
farming system. This study involved 14 small
holder dairy farmers in Unguja and Pemba 
(Biwi, 1990). There was a good response in terms 
of adoption of the technological package. 

Farmers were advised to feed their dairy 
cattle on elephant grass (Pennisetum purpu

reum), Guatemala grass (Tripsacum laxum),
Gliricidia sepium, Leucaena leucocephala and 
banana stems, all grown on the farm, and home
made concentrate (one part coconut cake and 
three parts rice bran with molasses). Milk yields 
were monitoied; milk yields and fat-corrected 
milk yield for Unguja were 1940 kg/cow per 
lactation and 2165 kg/cow per lactation, 
respectively. These yield8 were similar to those 
found in Pemba. Most of the cattle in Unguja 
were Jerseys, while those in Pemba were of 
Sahiwal composite. These levels of production 
were satisfactory. 

Artificial Insemination (A) was used on
farm. The number of inseminations per 
conception was 2 and 3.4 for Unguja and Pemba, 
respectively. Calving intervals were 13.1 months 
and 14.3 months for Unguja and Pemba, respect
ively. The poorer reproductive performance in 

Table 2. Revenue and expenditure from a two-hectare crop-livestock integratedfarm at Kizimbani, 
Zanzibar,1982/83. 

Year 
1982W3 
Expandlture 
Salary 
Tractor services 
Fertiliser 
Seeds 
Insecticides 
Cattle feed 
Veterlna-ry drugs 
Payment of loan 
Payment interest on loan 

Income 
Milk 
Bananas 
Maize 
Cassava 
Cow peas 
Sugar-cane 
Vegetables 

US$I , TSh 23 In19828. 

Unit 
Price/unit 

(TSh) 
Total cost 

(TSh) 

1702 hrs 3hr 5106.00 
7.3 acres 220/acre 1606.00 

1479 kg 0.25/kg 369.75 
- 135.00 
- 100.00 

2331.5 kg 0.50/kg 1165.75 
-- 500.00 

- 2000.00 
- 2400.00 

Total 13,382.50 

2627.45 kg 4/kg 10,509.80 
1205.05 kg 1.50/ko 1808.25 

11,450 cobs 1/cob 11,450.00 
5150 kg 1/kg 5150.00 

35 kg 7/kg 245.00 
12,575 canes 0.50/cane 6287.50 

- 420.00 
Total 35,870.55 

174 



Table 3. Revenue and expenditure from a two-hectare integrated crop-livestock farm at Kizimbani,
Zanziba, 1983/84. 

Year 

1982/83 


Expenditure 
Salary 
Tractor services 
Fertilize. 
Seeds 
Insecticides 
Veterinary drugs 
Rope 

Cattle ration 
Copra cake 
Cattle feed 
Transport 

Income 
Milk 
Banana suckers 
Banana 
Maize 
Cassava 
Cow peas 
Sugarcane 
Sale of cattle 
Vegetables 

Unit 

1552 hrs 
1.24 acres 

631.2 kg 

27 kg 


_ 

983 kg 
1379 kg 

8374.1 
261 suckers 

2341.5 kg 
4474 cobs 
7590 kg 

10 kg 
21825 canes 

-

Pemba could be attributed to genetic and 
environmental effects and their interactions. 
However, on the whole the calving intervals are 
quite acceptable for tropical conditions, 

East Coast fever was more prevalent in 
Pemba than in Unguja, suggesting a low 
adoption rateoftick-controlmeacuresinPemba, 
Probably the major constraint was the high cost 
of acaricides, which led to misuse of the drug. 

Credit facilities 
During the on-farm research one of the major 
constraints found was the lack of finance. Cattle 
sheds, foundation animals and drugs were too 
expensive for smallholders. To overcome this 
constraint, a credit scheme was initiated with 
some assistance from the World Food Pro-
gramme (WFP). The smallholder livestock 
project in Pemba, funded by the Irish Govern-
ment, also assisted in providing credit to farmers 
in Pemba. The credits improve the capital basr 
of smallholder dairy farmers. 

Response and current status 
In Pemba alone, over 500 smallholders ate 
engaged in dairying at various levels ofintesity 
Thirty-five farmers are practising zero-grazing,
The others have adopted a semi-intensive 
system in which animals are tethered during the 

Price/unit Total cost 
(rSh) ("Sh) 

3/hr 4656.00 
220/acre 272.00 

0.25/kg 157.80 
- 234.00 
- 100.00 
- 600.00 

500.00 

0.50/kg 491.50
 
2/kg 2758.00
 
- 4235.90
 

Total 14,006.00
 

6/kg 50,244.60 
I/sucker 261.00 
1.50/kg 3512.25 
2/cob 8948.00 
1/kg 7590.00 

20/kg 200.00 
1.50/kg 32,737.50 

7 000/head 7000.00 
1287.00 

Total 111,780.35 

day and stall-fed cut fodder and kitchen waste at 
night All these farmers grow fodder crops. In 
Unguja, 45 farmers practise zero-grazing and 
about 460 are using the semi-intensive pro
duction system. 

The average milk yield in the intensive 
system is 8 kg/cow per day while in the 
semi-intensive systen. it is 6 kg/cow per day
(Diwani, 1991). Maximum dailyyield recorded in 
the intensive system was 22 kg/cow per day and 
in the semi-intensive was 15 kg/cow per day. The 
majority of the cattle kept in the semi-intensive 
system are F crossbreds, mostly indigenous 
zebu with Jersey. 

Of the 80 dairy farmers practising the 
zero-grazing system in Ungula and Pemba, three 
are already developing into progressive farmerb 
owning more than 10 milking cows. The three 
sell their excess heifers to emerging small
holders. 

East Coast fever, which is the major killer 
disease of improved dairy cattle, has been 
tackled by strategic dipping with acaricides andimmunisation against the disease. Effective 
disease control measures have minimised the 
disease risk and encouraged farmers to 
undertake dairying. This has been achieved 
throigh close collaboration between researchers 
and extension agents. 
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Future prospects its contribution to the improvement of the 
welfare of smaliholder farmer. 

The tourism industry in Zanzibar has increased 
the demand for milk. As a result there has been Conclusion 
a surge in the prices of milk and milk products. 
A litre ofmilk now sells for between TSh 120 and 
TSh 150 (US$ I = TSh 400 at the Bureau de 
Change, 1992 rates). A kilogram of butter sells at 
TSh 1600 (US$ 4), 250 g of yoghurt sells for TSh 
50 (US$ 0.13). These prices are attraeLiie and an 
incentive to farmers. This development has, in 
part, been a consequence of the Government 
policy to liberalise milk prices. Incomes from the 
dairy enterprises have risen and farmers have 
realised the benefits of keeping dairy cattle and 
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Summary 

The producers' choice to use a particular outlet 
when marketing produce appears to be based on 
their perceived opportunity cost and the risk of 
non-sale If some other outlets were to be used. 
However, this issue needs further investigation,
On the other hand, the consumers'choice of the 
marketing chains from which to procure their 
products is primarily influenced by the regukrity
and stability of supply, convenience (at collection 
or delivery) and the perceived hygiene and 
deanlinesof the premisesof sale. Price levelsalone 
do not appear to be a key facor in determining
marketing options. However, this should not be 
taLken to imply that product pricing is not an 
Impotant consideration In marketingTherefore 
total
systems-ctmmanagelalkperspetive 


Small-scale livestock producers cannot 
reasonably be expected to plan and unde~take 
production and marketing of livestock produ
in strict conformity with the principles implied
by a total systems-cur-managerial perspective
without state support or assistance. This factor 
should expressly be recognised by state planners,
policy-makers and the extension services. Hence 
those who are given the responsibility to 
Implement livestock development projeds must 
also play a managerial role in ensuring that the 
farmers are able to plan and market their 
livestock products, depending on local 
circumstances. 

Introduction 

Marketing, as a concept, is based on two funda-
mental beliefs (Stanton, 1981): all activities of a 
firm (or producer), including planning, oper-
ations and policies, should be oriented towards 
the consumers (or customers); and profitable 
sales volume should be the goal of every firm. 
Consequently, all the firm's activities should be 
devoted to determining what the consumers' 
wants are and to satisfying these wants while 
still making a reasonable level of profit. In the 
case oflivestock producers, especially if they are 
smallholders, the public sector has a role to play
in advising the farmers on what products are in 
demand and in assisting them to develop and 

promote cosumption of new livestock-based 
products whencver feasible. 

Because of its strategic role in economic 
development, marketing development has come 
to be accepted as a complementary activity to 
production development. Hence marketing may
be viewed as a social and managerial process
through which individuals and groups obtain 
what they need and want by creating and 
exchanging products of value with each other. 
Marketing management can then be viewed as 
the process of planning and executing thn 
conception, pricing, promotion and distribution 
of ideas, goods and services to create exch.nges
that satisfy individual and organisational 
objectives. The process thus involves nrialysis,
planning, implementation and control, covering 
not only physical goods and service but also 

ideas. This rests squarely on tha notion ofexchange in which the goal is to produce
satisfaction for the parties involved (Kotler, 
1988). 

From a total systems and managerial
perspective, one may consider the phrase
"marketing options" to relate to the different 
configurations of one or more of the four 
elements of the marketing mix. The phrase
"marketing mix" was first used by an American 
professor, James Culliton, who conceptualised a 
marketing executive as someone who was 
constantly engaged in creativity and fashioning 
out a mix of marketing procedures and policies 
in an effort to produce a profitable enterprise. He 
thus described a marketing executive as a"mixer 
of ingredilnts", these being the tools that are at 
his disposal in his efforts to build profitable
organisations (Borden, 1973).

The four elements of the marketing rnx are 
product, place, price and promotion othorwise 
referred to as the 4 Ps. They provide a marl ,ting
executive with a set of effective tools with "hich 
to capture the desired market shares. The taur 
elements are normally referre6 to as the 
"controllable variables" of a marketing exe
cutive's job. This is so because the management 
of any business is a very challenging task of 
satisfying consumers, and ofalso deciding on any
product-related issues; setting prices and 
changing thein whenever desired; and the 
distribution of products anc' services through
various channel -to reach whwtever markets are 
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wanted. They can also decide whether to 
undertake promotion of their products or not 
and there are almost limitless alternatives of 
promotional mixes that they can employ if they 
wish. 

Marketing executives do not work in a 
vacuum, they work in an environment in which 
their ability to manipulate the 4 Ps is invariably 
constrained by a number of factors which 
include: 
" socio-cultural environment 
" political and legal environment 
" economic environment and the existing 

business structures 
" resources and the objectives of the firm (or

business organisation). 

These constraints constitute a set of
"uncontrollable variables" that minimise a 
marketing executive's ability to make free 
decisions with regard to one or more of the 4 Ps. 
From a managerial perspective, livestock 
production should be viewed as a business 
organisation. 

Ideally, the critical job of a marketing 
executive is to assist his business organisation in 
ensuring that it comes up with (or develops) the 
right product which is then appropriately priced 
and promoted in the right way and is available 
where needed at the right lime from the 
consumers'point of view. Hence, the author is of 
the opinion that a consideration of the marketing 
options for livestock products must examine the 
appropriateness ofthe various permutations and 
combinations of the elements of a marketing mix. 
This would be an endeavour to develop 
practicable marketing strategies for livestockproducts, given the environment within which 
these strategies have to be implemented. 

Meat and dairy products (especially fresh 
milk, butter and cheese) are the major livestock 
products that concern those who are interested 
in livestock development in sub-Saharan Africa 
in general and eastern and southern Africa in 
particular. Such livestock development efforts 
must squarely depend on the development of 
both the production and the marketing systems. 

A review of available literature suggests that 
most of the previous marketing studies on 
livestock development in sub- Saharan Africa 
have focused on marketing systems (Mbogoh and 
Tilahun, 1992). Thoy have tended to give little 
consideration to marketing options in terms of: 
" production and marketing of alternative 

products 
" use of alternative distribution methods and 

systems 
" application of alternative pricing strategies 
" application of alternative promotional 

methods. 
Hence the discussion in this paper is largely 

base, n the development and analysis of a 
.a] framework for marketing options. 

However, it also draws on some relevant 
examples and experiencas where possible. 

Marketing options and their
 
efficacy: Options for live animals
 

Issues 
The type of product to be considered in this case 
is the live animal itelf. Cattle and small stock 
(sheep and goatW' 're the most important animal 
species in the tiarket in the case of livestock 
development in eastern and southern Africa. 
From a marketing management perspective, the 
body condition and the liveweight of the animal 
are the key factors that influence the marketing 
of live animals. The two factors will be relatedto the age and the sex of the animal and such 
other secondary body parameters like fleshing. 
These factors will thus directly influence the 
price at which the live animals can be sold. 

Both the body condition and the liveweight of 
the animal that is being marketed will be 
influenced by the channel through which the 
animal reaches the market place. The types of 
channels used will be influenced primarily by the 
domestic marketing infrastructure and the type 
of the ultimate market being considered, i.e. 
whether the domestic market or the export 
market. Many countries in eastern and southern 
Africa have both formal (official) and informal 
(traditional) livestock marketir.j systems. 
Traditional or informal marketing systems refer 
tu systems in which governments do not 
substantially intervene, either directly through 
trading or indirectly through regulation. 

Trekking of live animals is a common methodemployed to move live animals from grazing or 
production areas to the market places, especiallyunder traditional livestock marketing systems.
Road and/or railway transportation systems are 
sometimes used, either exclusively or in 
supplementation to the trekking during the 
process of livestock marketing, depending on 
local circumstances. Advanced transportation 
facilities (trucks and/or trains, and even 
shipping to export markets) are more commonly 
employed in the formal livestock marketing 
systems. The choice and the use of different types 
of channels and transportation modes in the 
marketing of live animals are likely to influence 
the net returns to livestock producers through 
their effects on the cost and net prices realised 
in the marketing process. 
Experiences 

Producers have the option in many of the 
countries in eastern and southern Africa to 
market their live animals either through the 
formal or the informal livestock marketing
systems. Earlier inferences on the economic 
performance of informal marketing systems, as 
measured through the marketing efficiency 
criterion, tended to suggest that such systems 
performed relatively poorly. It was therefore 
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argaed that the only way to improve per-
formance was through increased government 
intervention. However, such inferences were 
largely based on casual impressions of activities 
in traditional market places. 

Detailed studies on the performance of 
marketing systems for live animals in sub-
Saharan Africa tend to give somewhat con-
flicting results (Ariza-Nino et al, 1980; Herman, 
1979; Staatz, 1979; Solomon Bekure et al, 1982). 
Whereas the results of the studies in West Africa, 
Madagascar and Ethiopia suggest that the 
performance of traditional marketing systems is 
more satisfactory than that of the formal 
systems, a study in Kenya (Solomon Bekure et 
al, 1982) suggests that there is no uniform 
picture. This study also gives a less favourable 
impression of the efficiency of informal 
marketing systems for live animals. 

Marketing options for live animals appear to 
be relatively limited with respect to flexibility 
and ability to manipulate elements in the 
marketing mix. The channels ofdistribution are 
relatively limited and so is the ability to ask for 
different prices in the same market. One is able 
to differentiate live animals primarily on the 
basis of sex, age, body condition and liveweight. 
This factor limitsi the scope for product 
promotion, even though prices may differ on the 
basis of the factor itself. However, flexibility in 
pricing is more likely to be possible in the 
informal marketing system, but one expects that 
the pricing structure in the formal marketingsysem illsomhowinfuenegogrphialte 
system will somehow influence the geographical
pattern
system.formal 

The scope for the promotion of the marketing 

of live animals would appear to exist at the 
institutional level. A certain region (or large
farm) may become known nationally for 
producing good quality animals, as could a 
cortain country become known internationally 
for producing good quality animals. Such a factor 
can be exploited when promoting the product 
(live animals) in both domestic and export 
markets, through the creation of individual, 
regional and national brand images. For 
example Botswana beef off the ranch is very 
acceptable in the European Economic 
Community. 

Options for livestock products 

Dairy products (fresh milk and milk products) 
and meat (especially beef) are the major types of 
livestock products which have been accorded 
development priority in most countries in sub-
Saharan Africa. This is especially true of 
donor-aided projects. As in the case of live 
animals, there are both formal snd informal 
marketing systems for livestock products in most 
of the countries in the region. However, the 

channels through which livestock products are 
marketed are relatively more diverse and 
complex than in the case of live animals. 

Dairy marketing options 
The main types of dairy products consumed in 
most countries in eastern and southern Africa 
include fresh milk, butter, sour milk, cheese and 
yoghurt. The relative importance of the 
consumption ofthe different types of products (or 
their local equivalents1 ) in different countries 
may he expected to vary, but fresh milk 
consumption is common in all countries. Dairy 
producers have the option either to sell fresh 
milk or to process it into various types of dairy 
products and then sell such products, depending 
on local market circumstances. 

Anumberofcountriesintheregingenerally 
regulate and control the prices of the dairy 
products that are marketed through the formal 
marketing system. For instance, until 21 May
1992 Kenya regulated and controlled the prices 
of dairy products sold through the formal 
channel. Ethiopia is an example of a country
where prices are still regulated and controlled. 

Where price controls exist, a lucrative 
informal channel will always arise and compete
with the formal channel even in the presence of 
government decrees or laws prohibiting trade in 
the informal channels. Prices of products
marketed through the informal channels tend to 
exhibit great instability within and between 
years and as one moves from one region to 
another within a country. However, such prices
tend to be influenced by the prices set in thechannels (Mbegoh, 1992). 

Some relevant experiences 

The International Livestock Centre for Africa 
(ILCA) has in the past initiated and undertaken 
two major studies on dairy marketing options in 
Ethiopia, focusing on the systems in Addis Ababa 
and its immediate environs (Debrah and 
Anteneh, 1991; Mbogoh and Tilahun, 1992). 
Mbogoh and Tilahun (1992) focused on the dairy 
purchasing patterns forAddis Ababa households 
and thus identified the alternative marketing 
systems through which these households 
procured their dairy products from the retail end 
of the marketing chains. Debrah and Anteneh 
(1991) focused on the producers' marketing
options by characterising the markets of first 
sale for fresh milk and butter. Debrah and 
Anteneh (1991) and Mbogoh and Tilahun (1992) 
revealed some interesting issues related to 
marketing options for livestock products. 

Mbogoh and "ilahun (1992) identified the 
major marketing Jy-tems through which the 
Addis Ababa households purchasd their milk 
and milk products. These systems basically 
defined the marketing options for the produusrs 

1 For example, sour milk is normally consumed in many countries as the equivalent of conventional yoghurt. 
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and merchants of the milk and milk products 
that were sold through these marketing systems. 
These alternative systems were: 
" direct sales to consumers by producers 
" di. ect sales to consumers by the officials (i.e. 

governwent-designated) sales outlets (i.e. 
outlets other than grocery stores, super-
markets and small private shops or kiosks) 

" direct sales to consumers by itinerant traders 
who sold milk produced by other people 

• direct sales t,,consumers by small private 

shops and kiosks 
" 	 direct saleb to consumers by grocery stores 

and supermai ;.ets. 

This study further established that the direct 
"producer-consuiiz; marketing system ac-

counts for about 71% of the total milk sales and 
this is followed in importance by the sales 
through the official (government-designated) 
outlets (accounting for about 15% of the total 
sales) and by the sales through small private 
shops and kiosks (accounting for about 9% of the 
total sales). Hence the other two systems jointly 
account for only about 5% of the total sales of 
milk to Addis Ababa households by all vendors, 
Table 1 gives the relative importance of the 
alternative marketing systems for dairy 
products from the consumers' viewpoint, 

Debrah and Antench (1991) indicated that 
the importance of the different markets of first 
sale for fresh milk in Addis Ababa and the 
immediate environs varied according to the 

location of producers in relation to the central 
areas of the Addis Ababa city. Three types of 
dairy producers were identified in this study, 
namely intra-urban producers; peri-urban 
producers; and peasant (rural) producers. 

The results showed that the intra-urban 
producers marketed their milk th,ough different 
channels: 

• direct sales to consumers, either at the 
producer's home or at the farm gate, or at the 
customer's home or business premises (for 
73% of the producers) 

* 	 sales to catering institutions, either at the 
farm gate or by direct delivery (for 18% of the 
producers) 

.	 sales to government institutions, either by 
direct delivery or through itinerant traders 
(for 9% of the farmers). 
Hence selling milk to individual consumers 

was by far the most popular marketing option for 
intra-urban dairy producers in Addis Ababa. 
However, the patronage ofalternative marketing 
options was found to vary with the size of 
production: about 96% of small producers (those 
who, on average, keep about three cows per 
household) sold directly to individual consumers, 
while about 45% of large producers (those 
keeping, on average, at least four cows per 
household) sold through this option. Of the large 
producers, about 40% sold their milk to catering 
institutions while about 15% sold to government 
institutions. 

Table 1. 	Rotative importance of the alternative marketing systems through which Addis Ababa 
households procure their dairy products, 1984/85 situation. 

(a) Fresh milk purchases by the households
 
Marketing system Percentage
 
Direct sales by producers 71.0
 
Direct sales by official channel1 14.8
 
Direct sales by itinerant traders 1.9
 
Direct sales by small private shops/1iosks 9.4
 
Direct sales by grocery stores/supermarkets 2.9
 

(b) 'Cooking* butter2 purchases by the households
 
Marketing system Percentage
 
Direct sales by traders inmercalo, the main city market 87.0
 
Direct sales by traders inother city markets 3.6
 
Direct sales by grocery stores/supermarkets 1.7
 
Direct sales by producers 2.6
 
Direct sales by itinerant traders 3.0
 
Direct sales by official channel1 0.0
 
Direct sales by small private shops/kiosks 2.1
 

Notes: 1.Official channel refers to government (Kebele/DDE) sales outlets. 
2.*Cooking' butter ( a locally processed product) as opposed to 'table" butter is the 

commonly produced and consumed product InAddis Ababa. 
Source: Mbogoh and TUahun (1992). 
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Debrah and Axrteneh (1991) found markets of 
first sale for freh milk by peri-urban producers 
to be relatively similar to those for the 
intra-urban p ,oducers. However, the pattern of 
the use of ta different marketing options by the 
peri-urban producers was somewhat different 
from that of the intra-urban producers, and was 
as follows: 
" about 64% ofsales to cateing institutions 
" approximately 42% of sales to government 

institutions 
" nearly 3% of sales to individual consumers 
" almost 1%ofsales to itinerant traders. 

Thus Mbogoh andTilahun (1992) and Debrahand Anteneh (1991) more or less identified the 
same marketing options for dairy producers in 
and around Addis Ababa, but the latter study
indicated which options were most significant
from the producers' point of view. 

Peasant producers' milk markeiing options 
were found to vary with the distance of their 
location in relation to the city ofAddis Ababa and 
the location of the milk collection centres of the 
statutory Dairy Development Enterpritse (DDE)
of Ethiopia (Debrah and Anteneh, 1991). The 
peasant producers were actually found to have 
three marketing options,namely sales to DDE;
local sales (to neighbours, itinerant trziders, or at 
local markets); and direct deliveries (sales
outside production locality, to individual urban 
consumers, or to government and catering
institutions). 

Table 2 gives the relative importance of the 
different milk marketing options to peasant
producers as established by Debrah and Anteneh 
(1991). 

Table 2 emphasises the fact that the peasant
producers who were located far from major 
consumer centres to havetended limited 
marketing options. Both V,-.3goh and Tilahun 
(1992) 'and Debrah and Anteneh (1991) found 
significant variations in prices charged or paid
for the fresh milk sold through alternative 
marketing systems. In the case of milk 
purchases by the consuming households in Addis 

Ababa, the prices ranged from EB20.60 to EB 
1.00 per litre, depending on the zone of the city,
the income group of the consumer and the type
of marketing system. In the case of the 
producers, the prices ranged from EB 0.50 to EB 
0.86 per litre of fresh milk, dependingon the type
of produner (%hether intra-urban, peri-urban or 
peasant) and the type of outlet used. 

Mbogoh and Tilahun (1992) eoablished that 
Addis Ababa households consumed a wide range 
of milk and milk products, including fresh milk, 
cooking butter, cheese (ayib)and yoghurt (ergo).
The study by Debrah and Anteneh (1991)
established that the producers operating c!ose to
Addis Ababa produced and sold fresh milkalmost exclusively but those who operate far 
from Addis Ababa (20 km and beyond) produced
and sold fresh milk, butter and cheese. Thus 
Debrah and Anteneh (1991) concluded that the 
major factor determining the types of products 
produced and sold seemed to be the proximity of 
market outlets. Hence the producers who could 
sell fresh milk within a few hours of production
sold milk products, unless the price structure 
was such that the producers would find it more 
profitable to convert fresh milk into processed
products. However, Debrah and Anteneh (1991)
further established that the producers' milk 
marketing strategies were also influenced by the 
size of individual enterprises. Usuafly, the large
producers opted to market most of their output
through outlets that guaranteed stability of 
purchases even if these were less remunerative 
than if sales were made directly to individual 
consumers. Thia relates to the question of 
perceived opportunity cost and the risk of 
non-sales when attempts to market through 
certain outlets are made. 

Milk packaging is a contentious issue in that 
it has a bearingon the pricingofmilk atthe retail 
endofthemarketingchain.Thewidelyheldview 
is that cheap packaging material should be used 
as far as possible (Mbogoh, 1991). However, it 
should be noted that packaging facilitates 
product differentiation and, hence, promotion if 
desired. 

Table 2. Percentage shares of fresh milk sold by peasants through alternative outlets, 1986. 

Fresh milk market shams (%) 
Producers near Addis Ababa 

Sales outlet Near collection 
contra 

DDE sales 92 
Local sales 3 
Direct delivery 5 

&xu,- Debrah andAntoneh (Iggi) 

B= Ethiopian Birr (US$ 1 - 2.07 EB). 

Far from 
collection 

centre 
92 

0 
8 

Producers far from Addls Ababa 

Near collection 
centre 
100 

0 
0 

Far from 
collection 

centre Wole sample 
100 96
 

0 1
 
0 3
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Mbogoh and Tilahun (1992) found that the 
consumers' choice of the retail outlets from which 
to procure their products was primarily 
influenced by three factors: regularity and 
stability of supply; convenience when collecting 
or at delivery; and cleanliness and hygiene with 
regard to the premises at which the sales were 
made. 

The scope of adopting different marketing 
strategies appears to be greater for meat than for 
milk and milk products. 

Meat can be stored and marketed over longer 
time periods than fresh milk, especially if kept 
under refrigerated conditions. The location of 
butcheries and their cleanliness relative to 
residential areas will certainly influence the type 

Meat marketing options 

A review of available literature on the marketing 
of meat in general and beef in particular shows 
that red meat rather than processed (or canned) 
meat is the most marketed type of meat product. 

Both formal and informal channels for beef 
and meat markLting exist in a number of 
countries in eastern and southern Africa. 

Experiences in Kenya indicate that the formal 
channeloften faces stiffcompetition from private
butchers and thus experiences major difficulties 

in 	 meat marketing (Chemonics International, 
1977). The major cause of operational problems 

for the formal meat marketing channels is the 
fact that they often have to follow gazetted 
(official) prices, so that their marketing margins 
tend to be rigid and often low. This, of course, 
may be the case for most commodities that are 
traded through formal channels, but the problem 
appears to be more acute in the case of meat 
marketing. 

Butchers appear to compete heavily on the 
basis of product differentiation. Depending on 
the income classes that they wish to sell their 
meat to, the butcher-3 can come up with 
appropriately defined azid priced moat cuta and 
each butcher may cha-rge as much as his 
particular market can absorb (Karugia, 1991). 

References 

Ariza-Nino EJ, Herman L, Makinen M and Steedman C. 
1980. Livestock and meat marketingin West Africa: 
Volume 1:Synthesis. UpperVolta. CRED, University 
of Michigan, U.S.A. 

Bekure, Evangelou P and Chabari F. 1982. Livestock 
Marketing in eastern Kajiado, Kenya. Working 
Document 23, ILCA/Kenya, Nairobi Kenya. 

Borden N I. 1973. The concept of the marketing mix. In: 
Enis B M and Cox K K (eds), Marketing classicis:a 
selection of influentialarticles. 2nd Edition. Allyn 
and Bacon, Boston, U.S.A. 

Chemonics International. 1977. Livestock and meat 
industry development study in kenya: FinalReport. 
Consultancy Report, Ministry of Agriculture, 
Nairobi, Kenya. 

Debrah S and Anteneh B. 1991. Dairy marketing in 
Ethiopia: markets of first sale and producers' 
marketingpatterns.ILCAResearchReportl9,ILCA 
(International Uvestock Centre for Africa) Addis 
Ababa, Ethiopia. 

Dugdill B T. 1991. Review ofdairydevelopment initiatives 
in Africa. Paper Presented a a Commonwealth 
Secretariat Workshop on Dairy Development Policy 
in Commonwealth Africa, Arusha, Tanzania, 29 
July-2 August 1991. 

Herman L. 1979. The livestock and meat marketing 
system in Upper Volta: Summary evaluation of 
econcnic efficiency. In: Shapiro K H (ed), The 

of customers who buy from the particular 
butcheries. The butcher's prestige and the types 
of services offered to the customers will be 
important variables in meat retailing 
(Tewoldeberhan, 1976; Karugia, 1991). All these 
factors will give rise to a permutation of possible 

strategies and options for meat marketing. In 

this discussion, meat wholesaling is deliberately 
left out, since it is assumed that wholesalers will 

to the retailgenerally supply their meat 
butchers, the focal point in this discussion. 
However, some of the butchers who retail meat 

do sometimes undertake a wholesaling function 
(Karugia, 1991). 

Promotion in meat marketing can be 
undertaken in many and varied forms: 
* 	 meat shop (butchery) brand name 

• 	 company and/or private seller's prestige 
* 	 customer prestige, where emphasis is on 

meat cuts for different classes of consumers 
(based on their incomes). 

The possibility of processing and packaging 
meat greatly facilitates the ability to promote 
meat marketing. The ability to promote meat 
marketing almost certainly depends on the 
ability to charge or set different prices, according 
to the market being aimed at. 

summary report from the livestock production and 
marketing in the entete states of est africaproject. 
CRED, University of Michigan, U.S.A. 

Hillman M and Ayele Gebre Mariam. 1975. A report on 
the central highlands (ethiopia) livestock market 
survey. Livestock and Meat Board, Addis Ababa, 
Ethiopia. 

Karugia J T. 1991. Competition and efficiency in beef 
retailingin a metropolitan area:The case of the city 
of Nairobi. MSc thesia, University of Nairobi, 
Kenya. 

Kotler P. 1988. Marketing management: Analysis, 
planning, implementation andcontrol. 6th Ed4;t. 
Prentice-Hall Inc., Engelwood Cliffs, New Jersey, 
USA. 

Mbogoh S G. 1991. Marketing policy issues in dairy 
development in sub-Saharan Africa with special 
reference to the situation in Mozambique and 

commonwealth Africa. Paper presented at a Com
monwealth Secretariat Workshop on Dairy 
Development Policy in Commonwealth Africa, held 
at Aruaha, Tanzania, 19 July-2 August 1991. 

Mbogoh S G. 1992. Analysis of some socio-economic 
aspects of dairy development in Kenya. Paper 
presented at a KARIISNAR Workshop on Planning 
and Research Priority Setting for Dairy Cattle 
Research in Kenya, Kenya Agricultural Research 
Institute, (KARl), Nairobi, Kenya. 

182 



Mbogoh S G and Tilahun N. 1992. Dairy marketing in 
Ethiopia:The cae ofhou~eholda'purchasespatterns 
and relative efficiency of alternative marketing
systems inAddisAbaba. ILCA livestock Economics 
Division Staff Working Paper/Forthcoming ILCA 
Research Report, ILCA (International Livestock 
Centre for Africa), Aidis Ababa, Ethiopia. 

Staatz J. 1979. The economics of cattle and meat 
marketing in Ivory Coast. Monograph No. 2. In: The 

Livestock productionand marketingin entete states 
of west africa project. CRED, University of 
Michigan, U.S.A. 

Stanton W J. 1981. Fundamentalsof marketing.
McGraw-Hill Book Company, New York, U.S.A. 

Tewoldeberhan B. 1976. The meat retailing system in 
Nairobi.MSc thesis, University of Nairobi, Kenya. 

183 



Other production systems
 



Group ranch concept and practice ir. Kenya with special 
emphasis on Kajiado District 

J. C. Ng'ethe
 
University of Nairobi
 

Department of Range Management
 
P 0 Box 29053, Nairobi, Kenya
 

Summary 

The Government of Kenya, since attainment of. 
independence In 1963, has shown interest in and 
commitment to the development of arid and 
semi-arid land (ASAL). ASAL is not suited to 
arable farming and therefore extensive livestock 
production is the most appropriate agricultural
activity. This has been and will continue to be the 
main economic activity and land use for a long
time.The current high human population growth 

mitesin.ASAL will continue to cause serious
shortages of land relative to demand and may
reduce tie capacity of the land to support large
human and livestock population'. There isnot 
enough land to be shared on an individual basis, 
The group ranch concept was Implemented in 
various districts in Kenya In the mid-1960s and 
ealy 1970s and aimed at overcomingsome of the 
problems related to sharing land resources. The 
sharing was based on a defined livestock quota
system which was not implemented. Individual 
members benefits depended on herd size,
especially the size of the breeding herd which 
determined herd growth. 

Thegroup ranch approach advocated apolicy
of destocking through periodic livestock sales 
aimed at achieving proper carrying capacity but 
this was viewed negatively by most pastoralists.
In view of -unequal herd sizes and dis-
proportionate access to communally owned 
resourcesandbenefits,someofthegrupranches 
resolved to subdivide. 

The emergent co-operative societies in the 
subdivided group ranches lack adequate acreage
of pastures to allow rotational grazing. In oher 
words, they do not have the principal input for 
successful livestock production. To succeed they
need to diversify the economic base which
requires asmaller land base, 

The group ranches have unintentionally
increased livestock numbers in Kajiado District 
and have also been effective in transferring state 
land to communally owned free holdings, 
contrary to the original objectives, 

Introduction 

The arid and semi-arid land (ASAL) in Kenyacovers approximately 80% of the total 541,416 

km 2 land surface area. ASAL is the habitat of an 
estimated 35% of the total human populationwho largely practse pastoralism. In addition, 
this land supports 67% of the estimated 12.7 
million cattle herd, 86% of the estimated 17.9 
million national herd of sheep and goats, all the 
camels and most of the wildlife population except
for the limited numbers found in the forested 
zones of the country. 

Based on moisture availability for plant
grjwth, i.e. ratio of rainfall to open pan evapor
adon (WEo) ASAL falls into four agro-ecological 

tones (AEZ) (Figure 1). Agrw-ecolugical Zone IV,
ccvering 27,000 km2 (4.7%) with rEo of 40-SO 
and 00-1000 mm annual rainfall, constitutes 
the subhumid zone. Agro- ecological Zone V 
covers approximately 87,000 km 2 (15.2%) with 
r/Eo 25-40 and 450-900 mm annual rainfall and 
constitutes the semi-arid landmass in Kenya.
Agro-ecological zone VI with r/Eo 15-25 and 
annual rainfall of 300-550 mm covers 126,000
km 2 (23.3%). Agro-ecological Zone VII 
constitutes the arid lands (41.7%) with r/Eo
below 15 covering 226,000 km 2 with 150-350 
mm annual rainfall. It is the largest zone and 
constitutes the very arid region or the desert
 
zone (Pratt c.1al 1966; Kenya Government,
 
1988).
 

Vegetation growth, primary production and
 
availability of animal fodder in ASAL is closely

related to the highly variable rainfall, both in its
 
temporal and spatial distribution. Herbaceous
 
vegetation is primarily ephemeral. The
 
perennial vegetation composed of perennial
 
grasses, shrubs and trees is largely deciduous in
 
character. Must of the ASAL is suitable for
 
extensive livestock production which has been
 
the main land use.
 

In the last 20 year or so there has been a
steady increase of spontaneous and planned 
human migrations to ASAL from the densely
populated wetter zones of Kenya. The resultant 
large population size from both the migrations
and aatural increase is making it difficult to 
meet local food demands even during above 
average production years. The most conspicuous
result is the haphazard expansion of cultivated 
areas in the ASAL. Conflicts between arable 
cropping requirements and the normal use ofnatural pastures by both wildlife and domestic
stock undermines the long-term productivity of 
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Figure 1. Aridand semi-add lands inKenya. 
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the land, reducing the capacity of the ASAL to 
support both human and animal life. 

Important historical de'iopments 

Grazing schemes 
Before 1900, most of the uncultivated and 
unforested land under natural pastures was 
used freely for livestock grazing by nomadic 
pastoralists. Most pastoral groups including the 
Maasai had developed extensive pastoral 
systems regulated by: 
" the availability of water and good pastures 

determined by climate 
" presence or absence of killer diseases along 

traditional nomadic routes 

prevailing peace status in the adjacent 
neighbourhood 
planned socio-cultural activities and 
ceremonies (Ministry ofAgi iculture, 1970). 
Singida (1984) agreed with most observers 

that before the advent ofthe colonial government 
thc life-style of most pastoral groups was 
spatially designed to provide a stable ecological 
foundation for their economy. This economy was 
neither stagnant or isolated. The opening of the 
Kenya-Uganda railway line in 1901 provided 
adequate ommunicatioi. ior the development of 
inlnd fryeholi and long-term leasehold land 
grants for ranch development by white farmers 
(Langat, 1986). 

However, the organisation and development 
of livestock production in the African sectoi, was 
inst'tutionalisedoisttonaliduto byby thethe Aoniangovernmen,acohoia t governm ent 
through the establishment in 1945 ofthe African 
Land Development Board (A.LDEV). ALDEV 
organised several grazing schemes during the 
first 10-year Devclopment Plan (1946-55). 
Pastoralists were initially organised to occupy 
large grazing schemes with dips and water 
facilities. Gr Lzinir,'anagement plans were not 
enforced in "se ii'tially widespread grazing 
schemes established in various districts such as 
Machakos, Kiambu. Kajiado and Narok. 
Pastoralists continued migrating in search of 
forage and water according to their traditional 

way of life and as dictated by climatic patterns. 


In 1954-59 the "Swynnerton Plan", a major 
land-use policy involving land adjudication in 
high potential areas and extensive communal 
grazing in pastoral districts, was drawn up. 
Many grazing schemes, each with a livestock 
officer-in-charge, were started in various 
districts throughout the country. 

The livestock officers attachc i to the grazing 
schemes were charged with the responsibility of 
running the schemes as "models" of proper land 
use particularly in livestock management and 
range resources utilisation. The aira was to 
convince the pastoralists of t need to reduce 
their livestock numbers to a, )id, overuse of 
vegetation, to reduce erosion to manageable 
levels and to realise reasonable annual off-takes. 

A typical example of a grazing scheme was the 
Konza scheme in Kajiado District. The scheme 
was established on a 10,400 ha piece of Ian.! fbr 
16 families. Before it was launched, an official 
livestock census was undertaken and each 
famity was allotted a live',c.)ck quoa and 
thereatier signed an agreement to sell surplus 
stock. Failure to honour the agreement meant 
immediate viction from the grazing scheme. 
The government provided all the required 
fencing, water and dipping facilities to allow P 

three-month grazing rotation. No animals we; e 
allowed to move in or out of thc scheme except 
animals going for sale. Annual inoculation of 
animals against contagious bovine pleuro
pneumonia (CBPP) and rinderpest, carried outby the Veterinary Department, was free and 
compulsory. Pastoralists were advised to 
inoculate their animals against other killer 
disease such as anthrax and blackquarter. Each 
livestock owner was expected to pay smalla 
percentage of money accruing from animal sales 
to offset costs for acaricides and various fees for 
essential services rendered. Livestock numbers 
increased dramatically to levels beyond the 
carrying capacity of the grazing scheme. 
Pastoralists with large livestock numbers 
refused to sell and opted to leave the grazing 
scheme. Movement out of the scheme gained 
momentum and at the height of the 1960-61 
drought, the six remaining families in the 
scheme moved out. Finally, in 1964 the 3,-heme 
was divided into eight individual ranches ol 
varying sizes. Nearly all grazing schemes 
established in the fifties sufferedL 	 n a ,1 8 ) a similar fate 
(Langat, 1986). 

Most pastoral groups viewed tne colonial 
administration with suspicion and oelioved that 
the colonial go'-ernmern a:d not undnrstaad the 
real nature of pastoral cultures with tiair many 
attendant problems. Pastoralists were not 
committed to the success of grazing schemes; 
they were ready to accept short-term benefits 
and moved out of the schemps during periods of 
any hardships. ALOEV (1962) played an 
essential role during its ''3-year life span leading 
to 	 independence (Cone and Lipscomb, 1972). 
With a skeleton of qualified personnel ALDEV 
attempted to solve technical problems related to: 
* 	 excess livestock in rango areas usually oflow
 

quality
 
• 	widespread soil erosion 
* 	 poorly distributed and inadequate water 

supply 
* 	 lack of roads 
* 	 diseases, e.g. tick-borne, water-borne and
 

insect-borne diseases
 

* 	 inadequate animal feeds. 
ALDEV aimed at managing range''inds to 

maintain herds and flocks in better conditions 
through schemes aimed at controlling grazing. 
The schemes ranged from technically simple 
ones where a minimum of services were 

189 



instituted to comple), sch;,,es where several from local financial institutions. The resultant 
management options Were included, e.g. limiting 
stock numbers to the carrying capacity of the 
land; controlTed rotational grazing; the 
developmcnt of water; and enforcing disease 
management strategies. 

Group ranching concept (evolution) 

Graz.',g schemes under ALDEV helped in the 
accumulation of experiences and ideas which 
could be moulded or modified to conceive other 
types of systems more suitable to the pastoral 
society traditions, culture and economy. The 
group ranch concept and practice is one system 
which has borrowed heavily from exposure to 
grazing schemes. Konza grazing scheme was 
seen and referred to as a communal ranch 
(Swynnerton, 1954; Brown, 1959). 

ALDEV (1962) visualised the establishment 
of large extended family ranches concentrated in 
blocks of land of 8100 ha or more. The grazing 
scheme aimed at overcoming the shortcomings 
associaciJ with overstocking and overgrazing, 
Both of these problems arise from the communal 
nature of pastoral lands where resources are free 
and the individuals intrest is to accumulate 
livestock (ALDEV. 1962; Swynnerton, 1954). The 
grazing schemes aimed at coitrolling resident 
animal numbers through guided livestock sales 
and thereby maintaini. g a stocking rate related 
to the carrying capacity ,f the land. This concept 
behind the grazing scheme was adopted and 
incorporated in the setting and establishment of 
group ranching. The concept behind the group 
ranch was articulated in the Lawrence (1966) 
Mission Report which advised that land 
registration in pastoral areas should be on a 
group rather than en an individual basis. It 
formed the official basis upon which group 
ranches were established. The rationale was that 
under a viable individual ranch regime, chronic 
land shortage would be created affecting many 
people who would not be able to acquire 
individual grants. The government encouraged 
establishment ofgroup ranches on the basis that 
small livestock owners would suffer since they 
would not be able to afford the necessary ranch 
inputs such as dips and the required water 
infrastructure to maintain a viable ranching 
unit. The soludon was to acquire them asa group 
reducing the cost of inputs and thereby 
improving their viability. Some of these ideas 
wer. originally developed for group farming. It 
is therefore safe to say that the group ranch 
concept emerged in the course of various 
innovations associated with the development of 
agriculture in Kenya during the colonial era. The 
Lawrence repor, which produced the legal 
framework of the group ranch was later enacted 
through a parliamentary act adopted as the 
Group Representative Act of 1968. This act 
legalised ownership and occupation of land by a 
group of people and enabled participants to 
acquire fhnds for development and operation 

development created projects in two broad types 
of production systems namely commercial 
production systems in the form of a company, 
co-operative or individual ranches and pastoral 
production systems in the form of group ranches 
and grazing blocks. The groupings were 
dependent on land tenure and social orga
nisations (Ayuko, 1981). 

Group rarchdefined 
A group ranch is a livestock production system 
or enterprise where a group of peoplejointly own 
freehold title to land, maintain agreed stocking 
levels and herd their livestock collectively which 
they own individually (Minictry of Agriculture, 
1968). It is noteworhy that selection of members 
to a particular group ranch was based on kin ihip 
and traditional land rights. 

Objectives of group ranches 

The group ranches were designed by the 
government in consuitation wit various 
members ofinterested parties, e.g. Maasai elders 
and financiers to meet the following prede
termine 1 objectih es: 
* 	 increase the productivity of pastoral lands 

through increased off-take 
• 	 to improve the earning capacity of past

oralists 
* 	 to avoid possible landlessness amcng 

pastoralists in case large tracts of land were 
allocated to individual ranchers 
to aoid environmental degradation due to 

overstocking on communal lands 
• 	 to esta' lish a livestock production system 

that would allow modernisation or modi
fication of livestock husbandry and still 
preserve many of the traditional ways of l!e 
without causing social frictions or an abrupt 
break with traditional ways of life. 

Acceptance of the group ranch concept 
The group ranch concept implemented through 
Kenya Livestock Development Policy (KLDP) I 
and II (Kenya Government, 1980) was to be the 
main tool through which trustlands in the 
Maasai area would be transformed to deed 
holdings with rights and responsibilities of land 
ownership invested in group ranch members 
(IBRD, 1977). It is common knowledge that most 
Maasai people did not understand the full irn
plications ofthe group ranch approach. However, 
the desire for security of land tenure, i.e. pro
vnting the allocation of land to elite Maasai or 
i ny other individual or group; and the op 
jortunities to develop water facilities and dips 
funded through supporting projects influenced 
the Maasai decision to accept or to be receptive 
to the concept of group ranches (Galaty, 1980). 
McCanley (1976) claimed that the group ranch 
concept was more honestly recognised as simply 
the least objectionable means by which to 
implement tenurial change in Maasailand. 
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Furthermore, Goldschmidt (1981) stated that 
acceptance of the group ranch concept has 
derived from the "Fear of alternative govern-
mental actions rather than enthusiasms for the 
proposal". Unkind views regaid acceptance of 
the group ranch concept as a mens of guaran-
teeing political integrity of the l4aasai by
replacing the spear with a land title deed 
(Cossins, 1980; Fumagalli, 1978, Galat, 1980).
The Maasai people viewed the infrastructure 
build up as a means of increasing their 
traditional wcalth base (livestock) without 
compromising their culture and hence accepted
it. 

Livestock project. related to 

group ranches 


Three externally funded projects were set up,
namely Food md Agriculture Organization!Government i 	Kenya (FAQrGoK) set up a 
special fund in 1964; the National Range and 
Ranch Development Project; and Kenya Live-
stock Development Project (KLDP Phase I and 
I). These projects had a significant impact on 
livestock development in Kenya's rangelands.
The initial project aimed at strengthening and 
expanding the Range Management Division by
promoting pastoral developments in ASAL by 
,)roviding detailed land use surveys which would 
f~rm the basis of range development plans;
pro'viding training for technical and extersion 
staff to give professional services; and con-
ducting applied research in specific areas such 
as range productivity and utilisation. 

The range and ranch development project
financed by the World Bank/Sweden and the 
Government of Kenya and implemented in
1970- 8 6 developed "grazing blocks" by providing 
water facilities and professional advice on 
demarcated pastures with motorable access 
tracks. Target areas were the North Eastern 
Province, Isiolo and Marsabit districts in the 
Eastern Province and Turkana and Tana River 
districts. Grazing blocks were developed to 
manage water and pasture use by livestock and 
ta stabilise livestock production at the optimum

practical level (Moss, 1970). Simple method' 

such as animal distribution in the block would
 
allow full use of pastures leading to optimum

animal performance; resting pastures after use 

allowing plants to regain vigour; and the 

distribi-ion of anim al handling facilities which
woul'd encourage desirable distribution of 

would encouri

aninals. 

Grazing blocks were developed on 
approximatc: 5.97 million ha in the North 
Eastern Province and 931,000 ha in Isiolo 
District. 

The KLDP (Phase 1)implemented in 1968-73 
with a total budget of KSh 81.396 million for a 
five-year period was the first IDA credit for 
livestock development in Kenya. The objectives
of the project were to: 

• 	 increase beef production by providing
operational and development funds to the 
four types of ranching enterprises, namely
the individual, the group, the co-operative
and the company ranches in Kenya 

* 	 provide facilities for disease control and 
improve facilities for livestock marketing in 
Kenya 

a 
* 	 assist traditional nastoralists for the first 

time through the transition from a sub
sistence to a market-oriented economy. 
The KLDP (Phase II), implemented in 

1974-80 with a total budget of KSh 350.5 million, 
had the following objectives:
• 	 the establishment of 60 group ranches, 100 

commercial ranches, 21 company/cooper
ative ranches and three feedlots 

• 	 improvement of 2.8 million ha of communal
grazing land in the Ncrth Eastern Province 
and 1.2 million ha in hiolo District, mainlyby
providing water and access roads 

* 	 development of three wildlife areas and the 
establishment of a census and an ecological
monitoring unit. 
The establishment of 159 group ranches in 

Kenya, 129 in the Rift Valley (Kajiado. Narok,
Samburu, Laikipia, Baringo and West Pokot), six 
in South Nyanza, seven in the Eastern Province 
(Embu and Kitui) and 17 in Coast Province 
(Taita, Kwale and Kilifi) which cover approxi
mately 30,261 km 2 (Table 1) owe their origin to 
KLDP I and II and other livestock-related 
projects although only 42 ranches benefited from 
KLDP credit. 

Fifty-one of the 159 group ranches (Table 1)
developed were in Kajiado District. The group
ranch concept was initially tested and im
plemented in Kajiado. For the purpose of thi3 
report Kajiado District has been chosen to 
illustrate the success and failure of group
ranches in the country. Of additional interest is 
that Kajiado was in the ALDEV grazing scheme,
the forerunner to the group ranch concept. 

Livestock production in Kajiado

District
 

General information
 
Kajiado Districtin the Rift ValleyProince is one
 
of the mot important rangeland districts in
 
K e mot c o r 20,963 dist r i -Kenya. It covers 20,963 km2 which is approxi

mately 11% of the surface area of the provinceand 3.4% of the surface area ofKenya (Statistical 
Abstract, 1990). The district is divided into four 
administrative divisions; the Central Division 
(1,011,615 ha), Loitoktok Division (652,483 ha),
Ngong Division (357,883 ha) and Magadi 
Division (188,619 ha).

Ecologically, the district has approximately
26,000 ha (1.2%) of land area in ecological zones 
II and III, 141,000 ha (6.4%) in ecological zone IV 
and the rest in ecological zones V and VI. Only 
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Table 1. Distribution of registered and incorporated group ranches in Kenya. 

District 
Province District area km2 

Rift Valley Kajlado 20,963 
Narok 18,513 
Sarnburu 20,809 
Laikipia 9,718 
Baringo 10,627 
West Pokot 5,076 

Nyanza South Nyanza 5,714 
Eastern Embu 2,714 

Kitul 29,389 
Coast Taita 16,959 

Kwalo 8,257 
Kilifi 12,414 

Total 
Source: Kenya Government (1905; 1990). 

1670 km2 in ecological zone II, III and IV receive 
more than the 500 mm of annual rainfall which 
can support rainfed agriculture. It is estimated 
that about 1,989,200 ha (90% of the district) is 
under natural forage and is used for extensive 
livestock production in group and individual 
ranches. This area supports 70% of the human 
population estimated at 224,560 people, nearly 
all the wildlife in the district and an estimated 
513,633 stock units. There are 51 group ranches 
and over 375 individual ranches (Kajiado 
District, 1988). The group ranches occupy 
1,520,917 ha (68.8%) of the grazing land and 
individual ranches occupy 468,283 ha (21.20%) 
of the grazing land area. 

Poka Group Ranch established in 1965 in the 
Kaputiei secticn of Kajiado District was the first 
group ranch in Kejiya. It was established on an 
experimental basis using government funds and 
developmental loans were extended to poor 
members to purchase breeding animals, 
Following the enactment of the Land Group 
Representative Act (1968) which provided the 
legal status for group land ownership, 14 new 
group ranches bcoides Poka were established 
between 1967 and 1970 in Kaputiei section. 
Planners favoured Kaputiei for group ranches 
development on the basis that it offered better 
prospects for social development and it was 
organisationally sound (IBRD, 1968). Under 
KLDP (Phase 1) 108 ranches were developed in 
Kenya, 15 group ranches and 41 individual 
ranches in Kajiado, 42 commercial ranches in 
Laikipia, Nakuru and Machakos districts and 10 
company ranches in the Coast Province. What 
became clear was that it was comparatively 
easier to finance individual ranches than group 
ranches. 

Implementation of KLDP (Phase II) was 
riddled with many problems particularly in the 

Area 
Number of under grou % of 

ranches ranches km district 
51 15210 72.5 
33 5420 2.9 
27 3330 1.6 
11 540 0.6 
3 420 0.4 
4 540 1.1 
6 160 0.3 
2 151 0.1 
5 200 0.1 
5 320 0.2 
6 2930 3.6 
6 1040 0.8 

159 30,261 

period following the 1973-76 drought. Group 
ranchers moved out from their ranches in search 
of pasures and water. Developments in most 
ranches came to a standstill and proposed 
innovations were shelved. The 1976 group ranch 
review mission red aced the intended number of 
group ranches from 60 to 29. A total of 27 group 
ranches had been financed at the end of the 
project in December 1982. Throughout this 
period, the ranchers, planners, financiers and 
politicians were not happy with various 
developments in the group ranches and the idea 
ofsubdivision ofthe group ranches began to gain 
wide acceptance and momentum. 

The ecology and climate of Kajiado favoured the 
current major economic land use, i.e. beef 
production enterprise and meat production from 
small stock (sheep and goats). Livestock industry 
is the economic backbone in the district and 
supports the entire pastoral community. It 
provides more than KSh 10 million per year 
(Kajiado District, 1988). 

The 1988 livestock census in the district 
indicated that thcre was a total of 515,633 stock 
units (SU) at 4 ha/SU compared with the 
recommendel 331,537 SU (73.2%) while the 
small stock shcep and goats) contributed l20,800 
SU (23.4%) and donkeys 17,309 SU (3.4%) of the 
total livestock population. Th, district was 
overstocked by over 184,000 SU. 

Cattle 
The small East African Shorthorn Zebu, the 
dominant breed in Kajiado, is continuously being 
upgraded with the dual-purpose Sahiwal breed 

and also with improved Boran in an attempt 
to increase milk and beef production. Appro
ximately 45% of the district's cattle herd is 
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upgraded with Sahiwal breed (Kajiado District,
1988). Small proportions of exotic cattle breeds 
such as the Simmental, Santa Getrudis, 
Friesian, Guernsey and Aryshire can be found in 
ranches with good cfbcilities. 

Milk requirements for calves and for human 
consumption demand that ranchers maintain a 
high component of breeding females in the cattle 
herd to ensure the necessary flexibility required 
to provide adequate milk throughout the year.
The high proportion of breeding animals (43% 
cows and 17% heife -) maintained in the district 
ensure that a sufficient number of cows will be 
in milk at any one time to provide for the calves 
and for domestic use. 

The breeding cows also ensure rapid livestock 
build-up following heavy losses after a drought 
period. The results of the census indicated thatthe bull/cow ratio was 1:30 against thee d rCommission
recommended ratio of 1:25, calving rote was 
65% and the culling rate was 15% with an adult 
mortality of 5% compared with calf mortality of
10%. The implication here is that there are noextra bulls which can be culled for slaughter. 

There are about 10 important diseases 
recorded in Kajiado with East Coast fever (ECF), 
a tick borne disease, being the most prevalent,
Other diseases include foot-and-mouth disease,
blackquarter, anthrax, haemonchus, malignant
catarrhal fever, anaplasmosis and foot rot during
the rains. Tick control through dipping or 
spraying with acricides is an expensive 
operation and most ranchers cannot meet the 
required standards. The problem is compounded 
by continuous contact between livestock and 
wildlife which increases t:. need for dipping 
livestock to a rate of at least twice a week. 
Sheep and goats 
Small stock (sheep and goats) form an important
economic component in the livestock industry for 
most pastoral tribes including the Maasai. In 
Kajiado, the Red Maasai sheep, the Black-
Headed Persian and the Dorper are the mostimportant types. The 1988 census indicated 

impotanthereywere
abouT a he cnad sho8 indethere were about half a million head of sheep in 

Kajiado which constituted 62,555 SU. Ewes in
the floc constituted3% with555amEwesraio

the flock constituted 53% with a ram/ewe ratio
of 1:11 compared with the recommended 1:50. 

The Galla goat and small East African goat 
are the major goat breeds in the district which 
has a goat poruiaiion of 466,506 (1988 census)
which constitutes 57,317 SU. The census 
revealed a buck/doe ratio of 1:13 against the 1:50 
recommended ratio. It is apparent that there are 
higher sheep numbers than goats. This is due tohigher off-take of goats compared with sheep.
The lambing and kidding rates are estimated at 
110% with a cullng rate of 15%, adult mortality
of 4% and kid mortality rate of 6%. 

The mortality rate for small stock is 
attributed to many factors, e.g. physical injury, 
hydatidosis, foot rot, heartwater, hepatitis, 

starvation, pneumonia, plant poisoning,
predation, pasteurellosis, CPP, enterotoxemia 
etc. 

Other livestock types 
Other types of livestock in the district include 
donkeys, camels, pigs, hens, rabbits and bees. 
Donkeys are essentially beasts of burden used 
mainly by women for drawing water, for 
shopping and for moving purposes. There is a 
general feeling that the number of donkeys in 
Kajiado district are more than those required for 
domestic purposes. 

Livestock marketing in Kajiado 
Livestock marketing in Kajiado District is not 
well organised. There are three principal cattle 
routes through various holdings to the three
main market outlets, namely Emali, Kenya Meat(KMC) and Dagoretti. Dagoretti 

and KMC have slaughter houses and act as 
terminal stations for live animals while Emali 
handles animals on transit to Mombasa,Machakos and even KMC. Cattle, especially thesmall East African Zebu, are the main animals 
in the market. Producers generally sell castrates 
followed by males with females being the least 
evident in the market. Immature steers are 
traded only under exceptional conditions. Boran 
and Sahiwal crosses are rare indicating that 
these breeds form an insignificant part ofMaasai 
herds. There is no organised market for small 
stock (sheep and goats) although these number 
nearly a million in thu district. 

The butchers and the livestock traders reap
the highest benefits at the expense of tbe 
producers who in most cases are not well 
informed about the prevailing market prices. 
Price information would lead to higher sales of 
even small stock and to an incrensed off-take formost classes of livestock. The producers would 
benefit leaving land pasturrs with fewer 
animals. 

There is a crucial need for collecting and 
disseminating livestock market information todismntglveocmaktnortont 
all participants. A possible starting point wouldbe organising markets on an auction basis with

b raiigmreso nacinbsswt
 
dates advertised in advance. This would require
close collaboration between the Veterinary
Department, local governmet, traders and the 
producers. A newrletter coordinated through
extension services would help solve some ofthese 
problems. 

Other markets for small stock need to be 
established to keep numbers (particularly of 
sheep) in balance with forage supply. Possibly 
livestock traders or producer families can beorganised and encouraged to form imall 
co-operative societies which specialise in the 
small stock business. Ultimately a network of 
livestock auction stations can be developed at 
strategic stations throughout the district. This 
would reduce the heavy animal losses 
experienced during the long trek to the market. 
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To enhance livestock marketing a credit 
scheme for livestock traders to increase the 
purchasing power of traders would help. Local 
government should provide leadership in this 
aspect. With this scheme, farmers cnd traders 
would be able to buy and trek large numbers of 
animals to the market and share costs, 

Group ranch subdivision 

Success and failure of group ranches should be 
evaluated from both the pastoralists' standpoint 
and from the stated official objectives, 

Pastoralists' point of view 

Initially the ranchers were eager and enthusi-
astic to implement group ranches despite the fact 
that pastoralists in general and Maasai, in 
particular, are very suspicious of new ideas, 
practices or actions orij,-ating outside their 
community. It is then amazing to note that even 
local Maasai elders who were largely illiterate 
agreed to part with old traditions and freely 
accepted demarcation and registration of their 
land and then obtained freehold titles which they 
mortgaged for development loans. Based on 
interviews and discussions with tha Maasai 
pastoralists, the Maasai embraced the group 
ranch practice for the following reasons: 
" 	 the group ranch practice offered the 

pcssibility of increasing their traditional 
wealth base, i.e. livestock numbers through 
provision of water facilities, disease control 
and through acquisition of more animals as 
provided in the group ranch plans 

" 	 the group ranch practice offered the certainty 
of maintaining land under Maasai people 
since non-Maasai could not be members of 
any group ranch and land sales coulH not be 
effected since land was adjudicated to a 
particular group 

" the group ranch practice seemed to offer 
social and cultural stability 

" 	 the group ranch practice would ultimately 
provide the medium oftransferring state land 
from government hands to the Maasai people. 
This would initially be through freehold 
communal land tenure system which is the 
group ranch and uitimately to individual 
freehold ownership by subdivision of the 
group,anches to individual members, 

These were some of the main considerations 
which influenced the Maasai to accept the group

qualitative the atrlswhich~.ranching, Innqaiaietrm terms h pastoralist 

achieved an admirable degree of success. In 
terms of livestock numbers only 12 ranches out 
of 51 (23%) had stocking levels below the 
recommended levels while all the ranches 
carried 450,160 SU compared to the rec-
ommended 272,023 SU (65% excess) in 1988 
(Table 1). To the pastoralists this was a positive 
achievement, 

Government and funding agencies' views 
Group ranching failed to meet most of the 
objectives stipulated by the government. The 
causes of the failure are complex and difficult to 
interpret but exist within the politics of group 
ranch administration. By the mid-1970s it was 
clear that group ranches were an exercise in 

acquiring land title deeds but not an effective 
means of commercialisation of beef production 

through reforming pastoral systems (IBRD, 
1977). The major rationale for group ranching 
was range conservation through increased 
livestock off-take, thereby increasing income to 
the pastoralists. The group ranch was perceived 
as an effective tool to regulate herd size. This was 
a cardinal mistake, which everybedy involved in 
the group ranch except the pastoralist, made. 
The individual herd owners attempted to 
maximise herd size in unregulated competition 
with other pastoralists (Solomon Bekure and 
Pasha, 1986). Indeed the pastoralist was not 
markeL-orientated. He/she only intended to sell 
the minimum number of animals to meet his/her 
financial commitment to the ranch. Livestock 
numbers increased beyond the carrying capacity 
ofthe land (Table 1). The objective of preventing 
environmental degradation through reduced 
overgrazing could not be realised (Meadows and 
White, 1981). 

Furthermore, members ofa group ranch held 
freehold land title theoretically on equal basis. 
Individual livestock quota was based on the 
unequal livestock numbers owned at the 
inception ofthe ranch. Livestock numbers varied 
from less than 30 head of cattle for the poor 
pastoralist to more than 4000 head of cattle for 
the rich pastoralists. The constitution of the 
ranch indicated that poor pastoralists cuuld 
increase their livestock quota to 45 head ofcattle, 
the minimum considered adequate to sustain a 
family of six. To achieve this, the livestock quota 
for rich pastoralists was to be reduced slightly to 
enable all the poor pastoralists to hold at least 
45 head of cattle. A livestock quota system in 
group ranches meant unfair means of sharing 
resources among ranch members. 

The group ranch practice achieved some 
measure of success in sedenturising pastoral 
people and their livestock. This limited their two 
main modes of adaptation, i.e. their high 
mobility and stock splitting which facilitated 
optimal use of marginal areas. Increased 
sedentarisation meant loss of grazing areas 
crucial for survival in times ofarought and would 
pastures. of ranchultimately Vegetationlead to over-eyaloitationdegradation and con
pastus dei o on egra dtiona on
tinuous decline of grazing potential would b3 
expected in most group ranches. 

Government influence and contrGl in the 
group ranches was mainly through funding 
various facilities and in the repayment of loans. 
Consequently the effectiveness and influence of 
the government startei waning with the close of 
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the project in 1982. Infrastructural facilities 
started deteriorating with the termination of 
funding by government with the exception of one 
ranch (Poka Ranch). 

The problems of group ranches were further 
compounded by ineffective ranch committees 
which failed to properly manage and maintain 
dips, water pumps and engines. The committee 
even failed to enforce livestock quotas and collect 
revenue for repayments for outstanding loans, 
The management in most group ranches 
collapsed. Dyson-Hudson (1982) stated that 
ranch committees tended not to meet and when 
they did they dealt with issues which were 
inconsequential generalities. The meetings were 
also characterised by a failure to reach im-
portant decisions and ir a decision was reached 
it was not implemented, hence subdivision 
became inevitable, 

Pressure to subdivide group ranches 
Despite the fact tha the 1968 Group Repre-
sentatives Act (1968) provided for stibdvision of 
group ranches, the growing pressure to sub-
divide was fuelled by several other factors, 

Individual members had a strong desire to 
own land title deeds for use as collateral for loans 
to advance livestock production and improve 
living standards. The end of the KLPD credit 
facility created a financial gap which required
bridging. 

Table 2. Type andnumber oi inrst,ictureinKajiad 

Loltoktok 
Facility Division no. 
Boreholes F 57 

NF 31 
Waterpans F 127 

NF 0 
Dams F 32 

NF 5 
Well sites F 20 

NF 0 
Springs F 15 

NF 1 
Rock ca::. ment F 4 

NF 0 
Tanks F 87 

NF 14 
Troughs F 151 

NF 9 
Pipeline (km) F 229 

NF 18 
Dips F 67 
Spray race NF 33 
Crushes F 95 

NF 3 
Aunctional F 
Non-functional NF 

Strong pressure in all group ranches from 
unregistered young men who were over eighteen 
years old emerged. The registration of group
ranches to their fathers had denied them their 
natural inheritance to ancestral land and 
condemned them to a state of landlessness and 
unredeemable poverty. This pressure from 
second generation ptistoralists was evident at 
the registration of initial group ranches and it 
was the main force that triggered group ranch 
subdivision (ole Pasha, 1985). 

Most members were frustrated with the 
inefficiencies of management committees and 
their partial loyalties to age-groups, blood 
relationships and personal ambitions, with each 
individual member feeling the need to be in 
control. Pastoralists felt that subdivision would 
allow better operation and maintenance of the 
infrastructure. Table 2 indicates that 35% of the 
boreholes and 30% of dips and spray t-aces in
Kajiado are non-functional. Gradier (1981)
revealed that only 50% ofthe dips and 62% of the 
boreholes were functional in he Kaputiei group
ranches. The pastoralists subscribed to the 
theory that indivi'.Iual management is simpler 
and more efficient. 

Government role in subdivision 
Following government approval to subdivide 
Poka Group Ranch in 1981 and the subsequent
subdivision of Kipeto-Kisanju Group Ranch in 

Distict within group ranches. 

Ngong Mogadl District Cn'.ral 
no. no. no. no. 
11 14 0 82 
4 9 1 45 
2 6 0 135 
0 0 0 0 
4 5 9 50 
0 1 1 7 
8 1 0 29 
0 0 0 0 

22 7 0 44 
0 3 0 4 
2 0 1 7 
0 0 2 2 

27 36 20 170 
0 0 0 14 

28 19 19 217 
0 0 0 9 

87 173 85 574 
0 0 0 18 

28 50 1 146 
16 7 7 63 
35 23 9 162 
6 0 0 9 
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1982, ,hegovernment constituted a committee to 
provide an in-depth examination of the socio-
economic problems associated with group 
ranches as a basis for effecting future changes 
and subdivision of group ranches (Kenya 
Government, 1982). Finally the government 
allowed group ranches in Kajiado to d-cide on the 
issue of subdivision through voting by members 
in each ranch (Kenya Government, 1983). Each 
group ranch had to meet the following conditions 
to get approval for subdivision: 
" Tb pay up all monies the group ranch owed to 

the Agricultural Finance Corporation. Thi.i 
condition proved difficult to meet since most 
members were reluctant to pay their share of 
the loan. Some ranches with marketable land 
managed to sell a portion of their ranch to 
raise the required funds. 

" 	 To resolve the issue of the registration of 

grown up young mcn in the ranch. However, 
politics and corruption complicated this issue. 
'b convene a general meeting to dissolve the 

group ranch and clear the minutes with 
relevant authorities and to obtain official 
permission from the registrar of groups to 
dissolve the group. 
On fulfillment of. ese conditions, the group 

ranch committee with the help of government 
personnel could embark on the process of 
subdivision. The approved practice was 
subdivision into equal shares of land for all 
registered members. By December 1984 the 
status of the issue of the subdivision of the 51 
group ranches in Kajiado 

-

was 
.. 

as follows (Sadera, 

" 

1986): 

" Seven ranches (14%) had been subdivided, 

The size of individual holding ranged from 49 
ha (8.4 SU) to 298 ha (50 SU); 

" Twenty-two ranches had resolved not to 
subdivide but to remain as group ranches; 

" The government was initially opposed to 

subdivision as it was felt that it would 
undermine viability and promote environ-
mental degradation and hence accepted 
subdivision reluctantly. 

It was felt that subdivision of group ran' hes 
would result in ranch sizes too small to be 
ecologireily and economically viable. lnch sizes 
below 800 ha, the accepted minimum size of an 
individually-owned ranch in Kajiado, would not 
be ecologically viable and would lead to social, 
economic and environmental degradation. Sizes 
of individual holdings, once subdivided on equal 
basis ranged from 23 ha to 296 ha. However, if 
all th- group ranches subdiv-ced their total land 
on equal share basi, each membei wculd on 
average receive approximately 100 ha; which is 
below subsistence requirement for a famil., of 
six. 

In addition, subdivision would ultimately 
lead to incre25Pd cultivation on the fragile 
marginal lands. Severe erosion evident in other 

range districts like Machakos, Kitui, Baringo e1A 
would become common place in Kajiado. 

The Maasai were against subdivision for 
several reasons. Subdivision into smaller land 
units would encourage agricultural cropping and 
crop protection mechanisms like fences and 
trenches would restrict the usual livestock and 
wildlife movement. This would ultimately affect 
livestock production in terms of numbers and 
individual animal weights. Subdivision would 
also cause the influx of non-Maasai land buyers 
from various parts of Kenya. The new residents 
would dilute and undermine Maasai culture 
which most Maasai leaders wanted to preserve. 

Important issues in subdivided rancbes 

Implementation of the group ranch subdivision 
process proved to be very slow and most groups 
failed to meet all the stipulations imposed by the 

1983. Only nine group ranchesgovernment in 
have carried out and completed the process of 
subdivision and issued registered members with 
their own title deeds. Most of these subdivided 
group ranches are near urban centres and have 
reasonable arable or irrigatable land. 

The surface area of nine subdivided group 

ranches covers 146,476 ha which is only 9.6% of 
the total group ranch area in the district. The 
subdivided ranches have a total membership of 
1632 (11%)compared w;th the ttal membership
 

13 compared th h ale eship 
of 14,5i3. The subdivided area has a livestock 
population 61,216 SU compared with a totalstock unit ofof 450,160. This constitutes 13.6% .1" 
the livestock stock units. These figures imply 
that group ranch subdivision on the basis of the 
land area, the members and livestock involved 
or in terms of total land resources involved is 
very small and insignificant. It is also doubtful 
whethertherestofthegrouprancheswhichhave 
agreed to subdivide will ever meet the 
requiremente of carrying out subdivision. 

Closer examination of the different group 
ranch sizes in Kajiado indicate that of the 51 
ranches, 12 ranches N. I an area below 10,000 ha 
and 29 ranches had w, area of 10,000-50,000 ha. 
Eight ranches had an area of 50,000-100,000 ha 
while two had an area above 100,000 ha 
(Tabie 3). 

Table 3. 	 Frequency of distibution of various 
ranch sizes (ha) for the 51 group 
ras ingada,1988).
 

Sim _hpl_ No,ranches % 
< 10,000 12 24 

29 66 

16
 
>163,000 2 4
 
Tota 51 100
 

88,0,r"0ItO0 
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If all the ranches were subdivided on an equal 
share basis, all members in 11 ranches would 
acquire land pieces of 0-49 ha, members in 21 
ranches would acquire land pieces of 50-99 ha, 
members in 12 ranches would acquire land 
pieces of 100-149 ha, members in four ranches 
would acquire land pieces 150-199 ha and only 
members in three ranches would acquire land 
pieces above 200 ha each (Table 4). All these sizes 
would be below subsistence requirements. 

Additional data indicate that individual 
landholdings on the subdivided ranches from 35 
ha to 298 ha and in terms ofcurrentstocking rate 
vary from seven to 107 stock units. However, if 
the recommended stocking rates were followed,
the individual livestock holding would range
from 6 SU to 31 SU for eight ranches and 50 SU 
for members from Poka Ranch. Apparently, most 
of these holdings would not be adequate to meet 
subsistence requirements for individualfamilies. 

The status of infrastructure 

The future usage of the group ranch livestock 
infrastructure in the subdivided group ranches 
depends on their accessibility by the ranchers 
and on whether they would be functional. Nearly
all infrastructural development was left on 
public tracts of land and there was a general 
agreement that both new and old land owners 
were willing to allow users access to group 
facilities. This access was either through their 
land or alongside their boundaries. Available 
data indicated that most of the facilities in the 
subdivided ranches were functional. Of the 
original 27 boreholes 21 were functional (78%), 
12 of the original 15 water tanks (80%) were 
functional while 31 out of the original 36 dips 
were functional (86%). All the original water-
pans, rock catchments, crushes, troughs, pipe-
line, springs and well sites were totally
functional. This is contrary to the popular belief 
that decentralisation of settlement would lead toimpairment of infrastructure, 

Theoretically the gr',up facilities were 
available to both new and old farmer3. However, 
the likelihood of long-term cooperation will be 
negatively influenced by new fences being put up
and the lack of adequate funds to run and 

maintain these communal facilities. Several 
points were observed. 

Subdivision of group ranches has led to small 
land allotments, increased cultivation and 
increased land sales (Table 4). Four ranches 
which have completed subdivision, namely
Empuyiankat, Embolioi, Olkinos and Olchorro-
Onyori were selected to illustrate the trends 
following subdivision and the following general
conclusions were reached. 

* 	 Subdivision leads to small land parcels or 
individual holdings which may be too small to 
provide adequate family subsistence, e.g.
Olchorro-Onyori where individual holdings 
were 35 ha; 

• 	 The smaller individual holdings tended to 
have higher rates of subdvision of their 
parcels. Only 18% of the initial members in 
Empuyiakat fragmented their holding 
compared to 75% members in Olchorroo p rd t 5 em esi lh roOnyori (Munei, 1990); 

• 	 There is an increased tendency towards 
arable cropping with subdivision with higher 
intensity in smaller holdings (Table 4). The
 
total land cultivated in each group ranch is
 
small and ranges between 176 ha in
 
Empuyiakat to 690 ha in Embolioi. The trend
 
may change with further subdivisions and
 
land sales;
 
The total land sold is small compared to total
 

• 	 initial ranch size and in itself may be 
initi fiant ( ize 4). in i e ma ll 
insignifia,:t (Table 4). However, tue small 
parcels scatteyed all round the ranch may 
hinder animal movement and future land 
reconsidation ifdesired by members. 

Co-operaUve societies following 
group ranches 
Cooperative us of facilities, e.g. pastures, water, 
goperie :ffa spliti g i s a ter, 

group herding and tock splitting is an integral 
componentincludingof thethetraditionsMaasai of mos pastoralegroups pople. Livestock
operationA at any level oforganisation, whether 
commercial or traditional, requires some form of 
cooperation. The emergence of small co
operative societies in the area where group
rarches have been subdivided confirms the 
inherent need for cooperation in livstock 

Table 4. Extent of land sales and cultivation in four subdivided group ranches. 

No 	 Ave 
Area Individual Area me Hold farm Sales

Ranch (ha) hold (ha) Subd. % % farm size (ha) (ha) 
Empuyiankal 15,270 98 157 18 60 29 12 
Emboliot 24,000 302 79 14 76 3 664 
Olklnos 6,020 115 52 37 6? 2.5 635 
Olchorro-Onyori 3,687 144 35 75 84 2.5 466 

Source: Adaptad from Munel (1991). 
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production systems. These societies, owned and 
managed by individuals who independently own 
their land parcels, demonstrate a real need to 
reconstitute cooperation and fill the gaps left by 
subdivision of group ranches. The three estab
lished co-operative societies in Kajiado District 
though with small membership (20,150) indicate 
the desire to he joint owner of cooperatively 
owned assets either in the form of land, animals 
or business enterprises. Livestock-related 
activities, mainly butcheries, are the main form 
of business, 

The cooperative livestock production in the 
newly frecoprtvsoiteiscridut 

on privately owned individual land parcels. In 
formed cooperative societies is carried out 

thissysem acorainnumbr o cooeraivethis system a cert~ai'.m number of cooperative 

society animals are entrusted to an individual 
member for herding throughout with the
coopertive oci meting tho costt otof ddrugs,,cooperative society meeting the 

Eup,'rvision and sales. The ndividual farmer is 
remunerated on the basis of the number of 
animals and the durati'in of time cooperative 
livestock spend on hi, pastures. Triis method 
appeared the meet appealing to members. 

Extension 

Before the establishment of the Division of 
Range Management in the Ministry of Agri- 
culture in 1963, livestock production activities in 
Kenya rangelands fell under the jurisdiction of 
veterinary and livestock officors. The major 
concerns were animal diseases and routine 
vaccinations, tsetse control programmes and 
livestock numbers. The Range Manvgement 
Division, established as a technical division, 
required personnel specifically trained in range 
science with special emphasis on resource 
ecology, resource economics and livestock 
nutrition among other disciplines. 

Despite the fact that the Division has 
adequate qualified personnel, various projects 
within the purview of the division including the 
group ranches have failed. Examination, 
evaluation and monitoring of these projects 
indicate that pre-development concepts and data 
were inadequate and, in most cases, inap-
propriate. Planners, developers and financiers 
failed to recognise the ful! implications of several 
important constraints including sociological, 
technical and ecological considerations, 

Planning and implementation of projects 
were based on Western concepts and lacked 
adequate input from the pastoralists. They were 
not sufficiently involved to identify themselves 
with the project. 

Sedentarisation, dest c,ang based on definite 
livestock quota per member, a rigid grazing 
system based on calenoar months and a 
sophisticated loan system were the central 
requirements in the implerrentation of group 
ranches. All these prerequisites violated 
conceived social values of iastoral societies 

including the Maasai society. Consequently the 
projects based on these stipulations had to fail. 

Some relevant observat ions 

In the group ranches, individual share grazing 
(pasture) and various infrastructural devel
opments which include water facilities, dips and 
crushes exist. Individual members benefits 
depended on herd size and particularly the size 
of the breeding herd which determined the 
growth rate of the herd. Members with large 
herds reaped enormous benefits, as livestock 
was a meansMostof generating assumeincome and storingsamewealth. producers the 
posito ruilg tose the me 
position and are unwilling to sell their means of
wealth production. Their aim remains to use 

th rodin. her im reaistock
 

their breeding herds to multiply the livestock 
herd. Destocking is viewed negatively in termsof reducing wealth and also as undermining the 
abiling weath ando as uening the
 

ability to generate income. Consequently the 
group ranch policy of destocking through per
iodic livestock sales to achieve proper carrying 
capacity of the range went against the intentions 
and wishes of most members. In other words 
therB is little incentive for most individual 
mem~ers to cooperate in these periodic livestock 
sales. In this light, it is obvious that the initial 
rationale ofgroup ranching was defective. Group 
ranches were doomed to fail from the start. 

A large acreage of natural pasture is the 
principal input for successful livestock 
principal in for succes e
 
production in range areas. The acreage should be 
adequate to accommodate rotational grazing. 
The major constraint for the newly formed 
cooperative societies in Kajiado is the small land 
parcels which cannot accommodate rotational 
grazing. To overcome the problem, small ranch 
owners attempted to consolidate their parcels to 
achieve the minimum size required for 
meaningful ranching. However, most con
solidation processes were complicated by two 
factors, namely most coperative members did 
not necessarily ow,. PAdacent pieces of land and 
secondly, some of the cooperative members may 
have sold their land parcels to individuals who 
did not want to cooperate. The implication here 
is that the consolidation process is extremely 
difficult. The obv;ous conclusion is that 
individuals without sufficient land for lives: ock 
production canot successfully produce livestock 
and will therefore be forced to cooperate with 
other timall land owners. However, due to 
various problems that make land consolidation 
a problem livestock production on a cooperative 
basis in Kajiado District will not be successful. 
Viable land use alternatives therefore need to be 
formulated. 

Recommendations 

Subdivision of group ranches is not a solution to 
the socio- economic problems in the area under 
consideration. Long-term economic solutions lie 
in the rehabilitation of the group ranch practice. 
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This can be achieved through an extensive 
review and correction ofthe shortfalls evident in 
the management and operation of group
ranches. The major shortfalls were a livestock 
quota system based on initial livestock owned by 
original members that favoured the main-
tenance of the status ,7zo with rich families 
maintaining their wealth at the expense of the 
poorer majority; and an inflexible economy based 
on one product, mainly livestock sales, that has 
not expanded to absorb young people as they 
mature and leave school, 

A more holistic approach is needed to 
revitalise the group ranches in Kajiado and also 
to initiate other development activities. The 
following are some of the suggestions: 
* 	 There is urgent need to critically examine the 

possibility of establishing satellite towns in 
strategic areas in each group ranch or at a 
common junction of several group ranches. 
The satellite towns would serve as nuclei for 
various industries which initially would 
emphasise processing various livestock 
products, e.g. milk, meat, leather goods and 
even bone and blood meals for animal feeds. 
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Summary 
Dodomaharegionsituatedinthesemi-arldzone 
of central Tanzania. The pressure of cultivation 
and grazing among other factors, resulted In 
severe land degradation in sorre areas such that 
there was adanger of desertiffaton. 

In 1973, the Government launJ::='la national 
soil conservation programme aimed at land 
reclamation and soilfertility restoration ii, the 
worst affected areas of Dodoma region underi he 
Dodoma Soil Conservation Programme, loca ly
known as Hifadhi Ardhi Dodoma (HAD-)). 
Among several of measures taken was the 
removal of all grazing livestock frow the 
severely eroded areas. 

There have been some achievements In the 
eroded areas in the context of Land reclamation, 
How.ver, total eviction of grazing livestock is 
suspected to have resulted In Incidences of 
malnutrition in the closed areas (HADO areas)
due to the subsequent shortage ofmilk and meat, 
A project on 'Development of Feeding and 
Management Syrtr~m for Stall-fed Itiroved 
Cows in the HADO AreaW was proposed to look 
Intopossibilitiesofre-introductinglivestockinto 
the closed areas without the attendant land 
degradation problems. 

This paper highlights the general problems
and achievements related to the HADO 

programme and progress on the Implementation 
of the project on stall-feeding and management 
systems of improved dairy cows in the HADO 
areas.The technologicalpackageofstall-eeding 
and Improved dairy cattle is widely a,epted but 
its expansion is constrained by Inadequate
numbers of foundation stock. 

Introduction 
Tanzania has one of the largest ruminant
livestock populations inAfrica. According to the

livestock puatins in Africma.crinan ta hed 
livestock census of 1984, mainland Tanzania had 
12.51 million cattle, 3.08 million sheep and 6.44 
million goats. Most of these animals are concen-
trated in the semi-arid areas (MALD, 1988)
partly due to the absence of tsetse flies and the 
additional factor of the minimum competition for 
land for alternative uses such as crop production, 
The bulk of the cattle are indigenous zebu with 

the exception of 0.14 million improved dairy 
cattle. 

Dodoma region is one of two regions in the 
semi-arid zone of central Tanzania and is 
characterised by long dry seasons of up to eight 
months (Jackson, 1977; Shayo, 1992). In 1984, 
the region had 1.00, 0.17 and 0.54 million cattle,
sheep and goats, respectively, representingabout 8% of the mainland's total ruminant 
livestock population (MALD,1988).
 

Some areas of Dodoma region have been 
exposed to severe land degradation to the extent 
that soils have become extremely shallow and 
infertile making the possibility ofdesertification 
real. There are several factors which accen
tuated land degradation, including human 
activities (anthropogenic) and physical (natural)
factors, but mainly the presence of grazing
livestock. 

In response to the ituation, the Government 

of Tanzania initiated soil conservation pro. 
grammes in the Dcdora region in 1973. These 
programmes aimed at land reclamation and soil 
fertility restoration in the worst affected areas 
under the Dodoma Soil Conservation Pro
gramme, locally known as Hifadhi Ardhi 
Dodoma (HADO). Measures taken to achieve the 
above mentioned objectives included affo
restation, appropriate cultivation methods, 
control of run-off by contour band construction
 
and planting vegetation in the river beds. 

However, the presence of grazing livestock in 
the target areas affected the establishment of 
trees, contour bands and vegetative cover in the 
river beds. Therefore, these animals were 
translocated from the severely eroded areas of 
Kondoa District, Mvumi Division and some 
villages in Mpwapwa District (Berege and
Chitemo In Kondoa District an area covering 
1256 km was closed to a total of 46,370 cattle,10,666 sheep and 28,840 goats in 1979. In 1985 
a total of 30,991 cattle, 352 sheep and 25, 42 
goats were removed from an area of 713 km in 
,ivumi Divi-sun (Ostberg, 1985; SUAC, 1987). 
Since traditionally livestock provide foods 
(mainly in the form of milk and meat), income, 
manure and a number of social functions, 
removal of the animals denied inhabitants 
access to milk and manure. An absence of milk 
and meat in the diet may have caused incidences 
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ofmalnutrition in some sectors ofthe population, 
particularly for children, pregnant women and 
breast-feeding mothers. 

Besides nutritional considerations the 
massive translocation of livestock from the 
target area created a number of problems for 
inhabitants which included the following: 
" farm operations and village transport were 

affected as oxen and donkeys were removed 
from the area 

" 	 crop productivity was reduced due to lack of 
farm power, manure and the lack of animals 
for sale to generate funds for the purchase of 
inputs such as inorganic fertilisers 

" 	 poverty level of the villagers increased due to 

the high mortality rate3 of animals moved 
into new areas where East Coast fever and 
trypanosomiasis were endemic and 
supervision was difficult 

" 	 the traditional functions that made use of 
animals (e.g. rituals, bride price and 
circumcision ceremonies) were undermined 

" 	separation of livestock from the farmers 
created social and psychological problems 

" 	 livestock density in the areas where the 

animals were shifted to increased, thus the 
soil degradation problems became evident in 
new areas. 

HADO project-related 
opportunities and achievements 

Over a period of time tha regeneration of veg-
etation cover took place and arrested ecological 
derradation in the affected areas. As vegetation 
increased and soil erosion was reduced the 
gullies were covered with vegetation. Addition-
ally through the programme, agricultural 
activities have been diversified, e.g. intro-
duction of intensively managed new crops such 
as tomatoes. The labour which was traditionally 
tied to herding cattle was freed and available for 
other activities. Similarly, land which was 
grazed communally was allocated to arable 
cropping. Probably the most important achieve-
ment remained the sensitisation of inhabitants 
to soil conservation. Furthermore, the planted 
trees provided wood and reduced the burden of 
wood collection by women, 

Re-introduction of livestock to the 
closed areas 

In addressing the negative aspects associated 
with total eviction of livestock in the eroded 
areas, HADO officials saw the necessity of some 
form of livestock keeping(to provide protein-rich 
foods and a source of income) in the area after 
the land had regenerated. In 1988, the Live-
stock Production Research Institute (LPRI), 
Mpwapwa, was asked to look into the poe-
sibilities of re-introducing livestock in the closed 
areas and to initiate a sustainable production 

system that would not lead to land degradation, 
avoiding the traditional and indiscriminate 
grazing system. 

As it is generally accepted that attempts to 
restrict herd size under traditional extensive 
grazing systems would not have been possible, 
some form of restricted grazing and/or 
stall-feeding (zero-grazing) was judged to be the 
only reasonable alternative. 

-Hence, a project on "Development of feeding 
and management systems for stall-fed improved 
dairy cows on smallholdings in the HADO areas" 
was proposed, with financial support from the 
Swedish Agency for Research Cooperation with 
Developing Countries (SAREC). The main aim ofthsPoetwsoinrdcadmntr 	 whthis Project was to introduce and monitor growth 
and milk production of crossbreds and zebu 
cattle in a zero-grazing system in the proscribed 
areas. It was also intendcd to assess the 
availability of feeds; and to test, develop and 
recommend appropriate, simple and cheap 
methods of supplementary feeding to improve 
the utilisation of low quality roughages (hay and 
crop residues). The development of feeding 
packages for the wet and dry seasons was also to 
be considered. 

There were several important benefits 
associated with the adoption of a zero-grazing 
sys.em, as compared to extensive grazing (Ogle, 
1990) both in the context ofsoil conservation and 
fertility and in relation to livestock productivity 
aid efficiency of feed utilisation. 

Considerable amounts of energy are 
e,pended by grazing anima-_ in their search for 
food and water; this activity has the dis
advantage ofreducing efficiency in productivity. 
In extensive grazing systems the time available 
for grazing is always limited by herding hours, 
therefore feed intake is likely to be less than in 
a stall-feeding system. In a zero-grazing system 
it is possible to balance the various components 
of a diet so that feed is utilised wiih optimum 
efficiency. Animals kept in the shade throughout 
the day are protected from direct sunlight and 
therefore stffer less from heat stress. Iz 
addition, while animals are in confinement the 
exposure to parasites and disease vectors is 
reduced. Stall-feeding also expedites the 
collection of farmyard manure and therefore 
enhances the improvement of soil fertility and 
organic-matter content and ultimately improves 
crop production. 

In order to ensure the success of the project a 

het of pre-conditions were developed to be 
fulfilled by farmers to enable them to qualify to 
keep livestock in closed areas. The prerequisites 
were based on previous experiences and on the 
adherence to the objectives of promoting water 
and soil conserv.,Lion. The set package of 
conditions for re-introduction of cattle in the 
conservation areas included: 

* 	 animals should be restricted within a 50-m 
radius of the household or 8hed 
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" 	 a permanent water source should be within a 
reasonable dietance

• 	animal she] ter should be constructedteh" 	 the participating farmer should establish 
pte or fodder plots ,)fnot less than 
pasture o der peranotal 
approximately 0.6 ha per animal 

* 	 thenumberofcattleperhouseholdshouldnot 
exceed three cows and one bull. Suckling
calves, chould be removed after attaining 18 
months 

, a tarmer should buy basic equipment and 
drugs for animal disease control, such as 
acaricides and hand spray 

" 	 improved dairy cattle w2re the only breed 
types allowed in the HADO areas, 

Foundation stock of improved animals 
Tanzania mainland had only 143,410 dairygrade 
cattle in 1984 (MALD, 1988) in the hands of 
parastatals, smallholders and government
farms. t was initially thought that the LPRI, 
Mpwapwa, could supply the improved animals 
(Mpwapwa breed) to farmers in the closed areas 
but this was not possible due to their limited 
numbers at the station. The Mpwapwa breed has 
approximately the following percentages of 
genotype make up: 32% Red Sindhi, 30% 
Sahiwal, 19%Boran, 11% Tanganyika Shorthorn 
Zebu (TSZ) and 8% Boa taurus (mostly Ayrshire)
(Kiwuwa and Kyomo, 1971). As the breed is 
composed of predominantly tropical varieties, it 
was considered to be adaptable to the tropical
environment. The targeted milk production level 
was 2300 kg per lactation, while the carcass 
weight of the steers was expected to be 230 kg in 
less than four years. 

The smail number of improved livestock in 
the country has made their prices prohibitive,
Even in the government's livestock farms/
institutions the cost of one pregnant improved 
cow in 1989 was TSh 40,000 (about US$ 200), a 
price too high for most farmers. Bearing in mind 
this problem, two suggestions were put forward: 

That the farmers interested in keeping the 
improved animals should pay half of the cost 
of purchasing the animals on condition 'hat 
the first female calf would be retuned to theproject and sold to another farmer, The other 
proecthandsoltoancoterfrmer.the oer
half of the cost was covered by the p~oject. 

" 	 Farmers who could not afford to pay half the 
coat were permitted to use the best milkers 
from their local herds, but on condition that 
they would be mated to improved bulls. 
The idea of obtaining some of the best 

milkers from the local herds, was regarded as the 
most cost effective and fastest means of 
disseminating technology in the area. 
Dependence on improved cows/heifers from 
either LPRI, Mpwapwa, or its sister institutions 
would be unrealistic. Furthermore, locally raised 
animals were more likely to be adapted to the 
environment. 

Farmers'views towards this 
technoigy package


lg pa ae 
Results from a survey showed that almost all thefarmers, particularly those who previouslypossessed livestock, were interested in the 
scheme of keeping an improved animal. Hew
ever, as agro-pastoralism was the dominant 
agricultural form and uncontrolled grazing was 
the main characteristic in these areas, most 
farmers were hesitant to assume the risk of 
adopting the newly introduced technologies of 
forage production, construction of a shed and 
stall-feeding. The new technology was developed 
and adopted almost exclusively in areas of high 
population density where farm holdings are too 
small to e'commodate traditional grazing prac
tices. 

Kondoa District was chosen by HADO 
officials as a project site on the basis that it had 
a history of severe soil erosion. The Project
started in 1989 with educa4ional meetings, 
seminars and farm visits couducted by LPRI's 
research and technical teams. Initially, 20 
fanners accepted the package and purchased the 
improved dairy cows and a few more opted to 
retrieve their best -ailkers from the translocated 
local herds. 

A batch of 20 improved cows/heifers were 
purchased by the project from the Liv-tOck 
Research Centre (LRC) at Tanga in the coastal 
belt of the country. Early in 1990, the heifers 
were sent to LPRI, Mpwapwa for mating before 
they were supplied to the farmers. By September
1990, the pregnant heifers/cows started to calve. 
The animals from LRC had about 75% exotic 
blood, mainly Ayrshire, Friesian and Jersey 
types. This high level ofexotic blood was a source 
of concern as it was felt that it was too high for 
the semi-arid areas. However, animal perform
ance in the closed areas has so far been 
satief'actory r.nd preliminary analysis of milk 
production showezi that the milk yield from the 
improved cows ranged from 5 to 20 (mean = 11)
kg per animal per day, while milk productionfrom the local cows ranged from 3 to 8 (mean = 
5) kg per cow per day. This excludes the milk 
suckled by the calves. 

Another group of 20 improved heifer crosses 
between Bos taurusand mostly Friesian and TSZfrom LRC and West Kilimanjaro (in the northern 
part of the country) were transferred to LPRI, 
Mpwapwa, in late 1991 and are currently being
mated before they are supplied to farmers. In the 
past two years the introduced cattle have 
performed well. The large quantity of milk 
produced has attracted the attention if a 
significant number of households in the closed 
areas, thus more families became interested in 
keeping improved dairy cows. This development
led to a situation where demand out-stripped 
supply of the improved animals. 

To date, there is a total of 55 animals in the 
zero-grazing scheme in five villages in Kondoa 
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District. This includes 17 improved cows, two 
bulls, 11 female calves, seven male calves, 11 
riult zebu cows, and 7 Fl zebu cross calves, 

Bull services 
As the Project also aimed at upgrading zebu cows 
and back-crossing the crossbred animals, it was 
necessary to have in place either artificial 
insemination (A) or bull services. The AI service 
was not viewed as a practical proposition. Some 
alternative ideas were therefore reviewed by the 
team: 
" 	 An individual or a group of individuals should 

buy a bull collectively to service t.heir cows. 
Fees foe servicing the cows of individuals 
would be decided by the bull owners. The 
money generated would help the farmer(s) 
maintain the bull, 

" 	 The Project would purchase the bulls and 
supply them to selected farmers in the project, 
area with the proviso that the farmer(s) 
would keep the bull for a certain period, for 
example three to fo~ur years after which he 
would be allowed to own it. During this 
period, the bull would provide services free of 
charge. 

* 	 Establish bull centres which would avail the 
bul!s to the farmers when required. However, 
it was found that management of these 
centres could prove difficult, 

" 	 Conduct artificial insemination (Al) services, 
As most villages in the closed areas are 
situated in remote places where transport is 
problematic, Al was not considered a viable 
proposition, 
The idea of individuals to siare the .Lstof 

purchasing the bulls was considered to be the 
most appropriate approach. Initiully, three 
groups of farmers shared the costs of purchasing 
three improved bulls from LPRI, Mpwapwa. The 
bull's breed mix was about 34% Bos taurus 
blood. 

The research team agreed to assist one 
progressive farmer in the closed area who had a 
considerable amount of land and i.cal zebu cows 
and was prepared to upgrade his herd. 
Furthermore, the farmer agreed to sell the 
offspring to interested farmers in the area. As an 
incentive to the farmer, the Project undertook to 
provide some technical and financial support. 
This was regarded as an effecLive means of 
propagating improved stock and zero-grazing 
technology in the closed areas. 

Introduction of improved 
pastures 

plots of improved pastures were established'wo 
in two villages uider the Project. In each 
location, different species oflocal and introduced 
pasture grasses, legumes and browses were 
planted in replications measuring 20 x 20 m and 

managed by LPRI staff. The plots were utilised 
for demonstration purposes to create an 
awareness to the existence of different types of 
pastures for animal production and their 
management. The Project also used the ploti as 
sources of pasture seeds and fodder for farmers. 
Furthermore, the plots were used for screening 
forages for adaptability and production. 

Advisory services 

The Project implementors considered that as 
part of the process of the transfer of technology 
it was important for farmers to be exposed to 
innovations on-statiun and on-farm. Farmers 
were given opportunities to invite their fellow 
farmers from other areas of the district and 
exchange ideas and experiences. On other 
occasions, farmers from the closed areas were 
invited to participate in field days in other parts 
of the semi-arid zone. These field days have 
proved to be one of the most successful ways of 
increasing the confidence of farmers practising 
zero-grazing technology in the HADO areas. 
Visits to the LPRI research station reinforced 
these ideas. In addition, LPRI staff have 
attempted to conduct frequent seminars, farm 
visits and meetings with farmer,- in the project 
area. 

A staff house for LPRI staff has been 
constructed in one of the five villages to facilitate 
delivery of advisory service. In view of the non
existence of delivery services for inputs, Project 
funds were used to purchase some of the 
veterinary drugs and equipment. Costs were 
recovered through the sale of the same to the 
farmers. 

Linkages with other departments 
and policy makers 

In order to ensure viability and wide acceptance 
of a project in q rural setting (with linkages to 
other ministries sad other institutions), the 
project developeu linkages between HADO 
project staff, policy makers, faziners and heads 
of departments within and outside the region. A 
public awareness campaign on the objectives, 
implementation and achievements of the project 
peaked around the field days. These relation
shipi have hitherto evolved positively and public 
awareness on the project is good. On field days, 
policy makers from the ministries, regional .nd 
district heads of departments and members of 
parliament are invited. In addition, seminars 
involving the regional heads of departments 

are arranged by LPRI annually with similar 
aims. 

Th2 Kondoa District livestock extension office 
and HADO office in Kondoa offer assistance to 
LPRI staff in the form of transport, manpower, 
advicm and equipment whenever required. 
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Development of feeding strategies
and management systems 
The climate in the study area is semi-arid and 
therefore water shortage is a constraint in the 
improvement of livestock production. In the 
more humid areas of Kilimanjaro region in 
northern Tanzania where zero-grazing has been 
practised for a long time, banana pseudo-stenis 
are used as the main source of water to the 
stall-fed cattle, sheep and goats. 

Incidentally, inedible water melons (Citrullus
vulgaris)are widely p'anted by agropastoralists 
in the semi-arid areas of central Tanzania with 
one hectare producing 5-10 tonnes of water 
melon fruits (Kusekwa et al, 1991). The, uad of 
water melons as an alternative sourca of water 
for cattle has recently been studied (Shayo, 
1992). Results showed that the water content in 
water melon fruit- was 95% and the proportion
of the dry seeds in the whole fruit w'as about 2%. 
Shayo (1992) did not find any significant
differences in the daily water intake (P> 0.05)
between the two groups ofyoung bulls provided 
with either drinking water or water melons 
(Table 1). There was also no significant 
diff,rence (P> 0.05) in daily hay intake between 
the two treatments. The animals in both 
treatments did not show any sigp-s of disease 
throughout the one-month experimental period, 

Browse 


Feed energy and crude protein availability have 
been identified as the most crucial nutrients in 
livestock production in the tropics especially in 
the dry seasons (Wilson and Minson, 1980; Adu 
and Adamu, 1982; Van Soest, 1982). The 
nutritive value of the natural pastures and 
cereal residues during the dry season is below 
optimum for supporting growth and milk pro-
duction, therefore supplementation of energy
and protein is necessary. However, villages in the 
Project areas are in remote places and trans-
portation of commercial supplements is dLicult 
and costly, furthermore, the villagers do not have 
sufficient incorme to purchase supplements. This 
raises the need for supplementation using locally
available feed resources. While locally produced 

cereal byproducts and pulses are potential feeds 
for ruminants, they are fed to non-ruminants 
and are therefore not available to ruminants. 

Legumes forage and browse are probably the 
best alternative supplement for ruminant 
livestock fed on low quality roughages in these 
circumstances. Apart from being a source of 
quality feed, leguminous trees and shrubs have 
many more qualities that give them a 
multipurpose value in farming systems; for 
example they are a good source of firewood and 
for fixing soil nitrogen. A survey in the study area 
revealed the existence of common natural trees 
and shrubs in the closed areas, which may be 
used as a source offeed and they include: Albizia 
harveyi; .Albizia patensiana;Delonix elata; 
Acaric tortilis and other Acacia species,
Dichrostachyus glomerata and Brachystegia 
species. 

Acacia pods and water melon ieed meal 

Acacia tortilistrees are widely distributed in the 
target areas. Their importance in livestock 
production is in the value of the leaves and pods 
as feed for ruminant livestock (Gwynne, 1969; 
Coppock et al, 1987; Tanner et al, 1990). The 
project made investigations (Shayo, 1992) on 
acacia pods and water melon seed in reference 
to chemical composition, yield, digestibility,
ammonia-nitrogen (NH2-N) production in the 
rumen and effects on mi'k yield and composition
of Mpwapwa cows. Water melon seeds are a
byproduct obtained after feeding the melon 
fruits to animals as a source of water. Estimates 
on the yield of Acacia tortilis pod revealed a 
range from 28 to 206 kg (mean = 93.4 ± 44.2 SD) 
per tree per season where vs water melon seed 
production ranged from 30 to 180 kg per ha 
depending on spacing and rainfall patterns.
Chemical composition of different components of 
Acacia tortilisand Acacia albid,:,pods and water 
melons as compared to sunflov.r seed cake and 
Cenchrusciliariqhay is provided in Tables 2 and 
3 and their in vitro digestibility and in sacco 
degradability are shown in Tables 4 and 5, 
respectively. The data indicates that based on 
chemical composition cnd in vitro digestibility,
acacia pods and s,ed, and water melon seeds 

Table 1. Daily water and wat, melon intake, and their effect on mature hiy intake by growing bulls.' 

Intake (kglanlmal/day) 

Teatment 

Free 
water 
(kg) 

Water 
melons 

(fresh) (kg) Water 

Hay 

DM 

Acacla pods 

Water DM 

Water 
Watermelons 

14.64 
-

-
18.36 

0.23 
-.1 

3.41 
3.18 

0.15 
0.15 

1.35 
1.35 

SE :t2.73 ±k2.79 +0.21 
1.None of the treatment differences were statistically significant (P<0.05).
2. Includes water from the hay and from water melons and acacia pods.
3. DM from wate. melon seeds was not included. 
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Total
 

Water2 DM3
 

15.02 4.76 
17.80 5.13 

42.79 0.20 



Table 2. 	 Chemical composition of different components ofwater melons, Acacia pods,sunflower seed 
cake and Cenchrus cillaris hay.1 

DM Composltion, %of OM 
Feed Ash CP NDF ADF ADL EE HEM CEL 

A. tortilis seeds 91.2 3.7 18.6 42.8 25.3 6.8 1.4 17.5 18.5 
A. albkla seeds 90.1 3.4 23.3 44.0 13.5 5.2 2.3 30.5 18.7 
Water melon 95.4 2.4 15.5 58.4 43.6 10.9 23.5 14.8 32.7 

seeds 
Cenchrus ciliaris 93.7 9.5 4.7 72.5 40.8 8.1 1.4 31.7 32.7 
Sunflowercake 94.7 6.6 25.8 62.3 41.9 12.9 13.1 20.4 29.0 
Acacia tortilis 89.3 4.5 9.3 45.0 37.7 7.7 0.8 7.3 30.0 
empty pods 
Acacia albida 60.9 3.2 8.3 42.9 35.4 6.3 0.8 7.5 29.1 

empty pods 
Acacia ttilis 90.2 4.1 13.4 44.0 32.2 7.3 1.1 11.8 24.9 

(whole fruit) 
Acacia albida 90.8 3.2 10.4 53.9 33.1 6.2 0.5 10.8 26.9 
(whole fruit) 

1. DM = dry matter, CP - crude protein; NDF = Neutral-detergent fibre; ADF =acid detergent fibre; 
ADL - Acid detergent lignin; EE = ether extract, HEM = hemlcelulose (NDF - ADF); CEL = celulose (ADF - ADL). 

have a reasonable nutritive value. The phenolics done during the last three days commencing on 
contents in Acacia tortilis seeds and pods did not day 15. The data indicated that the proteins in 
seem to influence degradability and overall in the test supplements were in the form of 
vitro digestibility. undegradable proteins which could be 

Daily NH3-N production in the rumen on strategically used in that form. 

supplementation with or without 1.5 kg each of Results on milk yield and composition of 
Acacia tortilisground pods or water melon seed Mpwapwa cows fed on Cenchrus ciliarisbased 
meal i3shcwn in Figure 1. The fistitulated steer diet and 1 kg maize bran (control) supplemented 
was fed on Ccnchrus ciliaris hay and was with or without 1.5 kg each of Acacia tortilis 
supplemented with test feeds at 0900 hours and ground pods, water melon seed meal or 1 kg of 
1700 hours for 18 days and data collection was sunflower seed cake are shown in Table 6. 

Table 3. 	 Mineral composition, ADF-N, soluble phenolics (SPHEN) and condentsedproanthocyanidins 
(CPRC, abs/gNDF) of different components ofacacia pods, water-melon seeds andsunflower 
seedcake.1 

ADF-N SPHEN CPRC Minerals g/kg
 
Feed g100 g Ca P K Mg Na
 

A. torfitis seeds 0.94 40.14 15.06 6.20 2.4 8.0 2.1 0.11 

A. albida seeds 0.96 <1.0 52.67 2.30 3.8 9.4 2.3 0.03 

Water-melon 0.16 <1.0 1.32 0.94 6.6 4.6 3.0 0.05 
seeds 

Sunflower cake 0.34 <1.0 5.08 2.70 5.4 8.8 3.2 0.09 

Acacia tortilis 0.44 42.93 7.78 6.60 1.0 14.8 0.7 0.11 
(empty pods) 

Acacia tortilis 0.66 41.77 11.04 6.42 1.8 11.7 1.3 0.11 
(whole fruit) 

Acacia albida 0.52 25.65 9.71 2.40 1.0 11.7 0.9 0.07 
(empty pods) 

Acacia albida 0.57 22.96 14.22 2.39 1.3 11.5 1.2 0.07 
(whole fruit) 

C. ciliarishay 0.42 - 2.81 - - - - 

calciurmr;1.ADF-N =Acid detergent fibre bound nitrogen; Ca = P =Phosphors; K ,Potamium, Mg * Magnesium; 
Na - Sodium. 

206 



Supplementation improved milk yields and
supplementation with water melon seeds or Table 4. In vtro organic matter diiestibility
Acacia tortilis pods yielded similar amounts of (VOMD) 0' diffrent components of
milk as with 1 kg of sunflower seed cake. acacia pods, waterCenchrus melons,ciliaris hay and sunflower

Based on the report by Tanner et al (1990) seed cake. 
who observed considerable amounts (46%) of
intact (undigested) Acacia tortilis seeds in the Feed IVOMD (%)
faeces of sheep supplemented with unground Acacia tortilisseeds 86.4
pods, the project routinely ground the whole Acaca albidaseeds 94.3
acacias pods. Water-melon seeds 52.0 
Nutrilive value of browse Sunflower seed cake 56.1 
Cons;Jerable information iz. available on the Cenchrusciiaris 61.0
potential contribution of the introduced legu- Acacia tortils empty pods 59.7 
minous species such as Leucaena leucocephala
(NAS, 1977; Jones, 1979) and Gliricidiasepium Acaca albida empty pods 88.2 

Table 5. Insacco degradability of different components ofAcacia pods, water melon seeds, sunfiowe; 

seed cake and Cenchrus ciliarts hay after different Incubation times. 

In sac.,o degradabillty, %of DM 

Feed Incubation time (hours) 
6 12 18 24 48 72 

Acacia tortifisseeds 25.1 38.0 50.2 58.5 75.4 80.P 
Acacia albida seeds 48.2 NA 75.9 85.5 NA 93 
Watermalon seeds 39.2 41.5 44.1 44.9 44.5 45.3 
Cenchrus ciliadshay 22.9 34.6 38.8 45.4 54.5 61.1 
Sunflower seed cake 37.6 44.7 44.6 47.2 47.6 47.9 
A ofos empty pods 42.2 50.8 5/.5 60.4 eM.2 65.1 
A.albida emptypods 50.1 59.4 66.7 69.9 70.5 69.9 

Figur 1. Effect ofsupplementation with Acacia pods, water melon seed meal and sunflowerseed cake 
on rumen NH3-N of a steer on Conchrus ciliaris-based diet 

NH3-N (mg/100 ml) 

30 ' 

20 

. % 

% ".• Water melon SM 
"'" • .. ".....Sunflower SC 

- .. . ''...".Acacia pod 

...... Control 

10 20lO5 

Time (hours) 
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Table 6. Ekiect of supplementing Mpwapwa cows on a Cenchru8 dliars based diet with Acacia tortilis 
pods, water melon seed meal and sunflower seed cake on daily milk yield (kg) and 
composition. 1 

Milk compostlon (%) 

M.ilk yield Crude Total Butter 
Treatment (ka/day) protein solids Ash fat 

Control (hay + maize bran) 4.59a 2.98ab  
13 .3 8 b 0.72' 4.53m 

Control + water melon seeds 5.34t) 2.808 12.86a 0.75b 4.20a 

Control + acacia pods 5.24b 3.00b 13 .29b 0.71a 4.34' 

Control 4 sunflower seed cake .45 b 2 .9 0ab 13.27ab 0.71' 4.41' 

_.,E+ 0.150 0.044 0.106 0.006 0.083 

1.1w'w means inthe same column with different superscripts are significantly different (P<O.05). 

(Sm;B.h and Houtert, 1987) as supplementary Agricultural residues, local and introduced 

feeds. However, some of these species do not pasture species 
exhibit their full agronomic characteristic One of the measures taken by the HADO 
potential when established in specific areas programme to reduce the problem of soil erosion 

owing to climatic conditions and edaphic factors. was to introduce some fibrous rooted grasses 
For instance, Sesbaniaspeciosa has been noted such as elephant grass (Pennisetumpurpureum) 
to be less resistant to termite attack than S s- and makarikari grass (Panicum coloratum) in 

bania sesban, whereas Leucana leucocephala the river beds and along the contour bands, 
has shown poor growth in the study areas of respectively. These are also important sources of 
Kondoa highlands. feed to ruminant livestock in the HADO areas. 

Studies on the potential role of local trees and Grasses such as Digitariadecumbens and the 

shrubs in livestock production during the wet legeuminous Neonctonia wightii are important 

and dry eason in central Tanzania have been natural pasture species in the locality. Other 

carried out at the Livestock Production Research natural pasture species in the HADO areas in-

Institute, Mpwapwa (Olsson and Welin-Berger, clude Cenchrus ciliaris;Bothriochloainsculpta; 

1989; Backlund and Bellskog, 1990). Based on Panicum maximum: Chloris goyana; Hetero

nutritional merits, nine species of trees and pogon contortus; Aristida adescensionis; Bra

shrubs (Table 7) were selected as being the most chiariabrizantha;Cynodon dactylon; Cynodon 

outstanding and were recommended for further plectostachyus;and Eragrostisspecies. 

studies including ease of establishment followed The main crops grown in the closed areas are 
by feeding experiments. Selection of these maize, sorghum, finger millet, bulrush millet, 
species was based on nutrient composition, sweet potatoes, cassava, groundnuts, bambara 
digestibility, palatability, r'elative abundance nuts, pigeon peas and lablab. In the wetter areas 

and leafiness during the dry Reason. Preliminary sugar cane is planted. In almost all cases, inter

results in Table 7 show that the species are cropping ofup to five crops is common. Quantita

promising as browse plants. Agronomic studies tively, the cereal crop residues and pulses are the 

are underway to assess their performaice under most important and studies are underway to 

management. quantify production in villageR. 

Table 7. Chemical composition of the most promising browse species in central Tanzania (% of DM). 

Species Ash CP NDF ADF ADL SPHEN IVOMD1 

Delonix elata 7.0 25.0 32 13 5 21.0 79 

Grewiasimilis 10.0 17.0 37 19 7 14.0 77 

Albizia harveyi - 23.0 - - - 13.0 -

Cadaba farinosa 20.7 17.0 18 11 4 18.0 78 

Combratumquenzii 9.9 19.0 37 21 9 11.0 74 

Jasminumspecies 6.6 30.3 45 - - 10.6 -

Crotalaria species 8.4 25.5 30 - - 6.7 -

Helinusspecies 9.3 27.8 25 - - 25.7 -

Commiphora trothae 6.8 19.0 36 19 11 24.0 76 

1. IVOMD -In Yiro organic-matter digeosbility. 
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Sweet potato vines, pigeon pea leaves and 
lablab are particularly important protein
supplements during the dry season as they
remain green almost throughout this season,
Table 8 provides some data on the chemical 
composition of some of the agricultural residues 
and other locally available feed resources in 
Kondoa District. 

Economic analysis 
A diagnostic survey and analysis conducted by
the researchers identified a number of problems
existing in the farming system, including: 
" low income and poor productive based 

farming system 
" 	 nutritional problems due to inadequste diet 

especially for children due to unavailability of 
milk and meat 

.	 inefficient resource allocation and under-
utilisation of resources like crop residues, 
In order to improve the system and minimise 

some of the above problems, a socio-economic 
study was initiated with the specific objective of 
examining the effect of introducing zero-grazing 
technology in relation to income distribution,
labour utilisation and the mobilisation of 
farmers towards this technology, 

The hypotheses were: 
" 	 Income of the cooperating farmers has 

increased in comparison with those farmers 
with no livestock; 

" 	 Introducedzero-grazirgtechnologyisneutral 

to income distribution; 


" 	 Introduced zero-grazing technology is 
increasing or stimulating general awareness 
towards development opportunities; and 

" 	 Zero-grazing is changing the division of 
labour in households, 

The result,8 of this 3tudy, which will lead to a 
Master of Science degree, have not yet been 
published. However, preliminary results from 
interviews with the wives ofthe households with 
improved cattle under a zero-grazing system
show that the work load has increased for women 
and children. 

It is considered that zero-grazing technology 
has provided milk to families keeping the 

re-inLroduced animals and their neighbours. It is 
expected that malnutrition-related problems
would have been reduced to a certain extent. A 
specific study is currently being conducted in the 
target areas in order to establish the impact of 
the zero-grazing technology on aspects ofhuman 
nutrition. 

Recommendations for future milk 
market outlets 
Currently, there have not been an problems 

y
with the marketing of milk in the rural areas. As 
more farmers are becoming involved in keepingthe improved dairy cows in the closed areas it is 
likely that in future milk will flood the market. 
The poor transportation system will limit 
disposal of this product to external markets. 
Studies on appropriate technologies of pro
cessing the milk to produce products of a longer 
shelf-life should be initiated. 

Potential of small ruminants and
 
poultry in HADO areas
 
While there is a great possibility of eliminating
shorte s gre po blm of epi int f 

shortages ofmilk, the problem ofthe provision of 
meat is still unresolved. I is generally not
expedient to slaughter dairy animals for meatand only unwanted bulls and cull cows should be 
slaughtered. A system of keeping the small 
ruminants (sheep and goats) tethered in the 
conservation areas as an alternative meat
 
supply of could be considered.
 

Poultry could also be a useful source of meat
 
and income in smallholdings. Chickens are 
particularly attractive as specialised housing 
need not be provided. If they were confined, their 
manure could be collected and used as a 
supplement for dairy cow rations and as a 
valuable source of non-protein nitrogen. 

Farm draft power 
Under special concession the HADO authorities 
authorised the re-introduction of oxen and 
donkeys for ploughing during the period of land 
preparations and harvesting. However, creates a 
problem of introducing diseases such as East 
Coast Fever to the stall-fed improved cattle. 

Tab e8. Chemical composition of some feeds inthe HADO areas. 

Feed 
Groundnut hatlms 
Sweet potato vines 
Makadkad hay 
Digitada grass (fresh) 
Digitarla grass (hay) 
Maize stover 

OM Ash 
DM composition (%)

CP NDF ADF 
- - 13.8 35.8 8.2 
- - 8.1 87.3 10.7 
- - 6.6 74.2 8.2 
- - 10.9 72.1 12.2 
- - 8.2 75.2 9.1 

91.9 7.9 2.4 73.3 -
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Stall-feeding draft animals is relatively un-
economical as they also eat the available feeds 
intended for the stall-fed dairy animals. The 
possibility of using the improved female cows for 
draft purposes in the conservation areas should 
be investigated. Well-fed healthy cows, par-
ticularly the large bodied types, should be quite 
capable ofmeeting the draft power requirements 
of smallholdings, especially if mulch and manure 
have been applied (Ogle, 1990).
The need for a sustainable 

livestock production system 

The high number of grazing livestock in the 
HADO area was regarded as one of the causal 
agents for soil degradation. These animals were 
translocated to neighuouring villages where the 
extent of overgrazing and land degradation was 
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Summary 

About 10% of the total land area in Lesotho is 
suitable for arable cropping, 66% being usable 
for grazing. Agriculture contributes approxi-
mately 23% of the gross domestic product and
occupies about 65% of the labour force. Small-
scale farming predominates the ndustry. Crop
production is primarily for home consumption 
with small surpluses being sold in the local
markets. Ths national livestock inventory
includes 600,000 head of cattle, 1,620, 000 sheep,
800,000 goats and 200,00 equines. 

The small ruminant industry in Lesotho is 
composed of sheep and goats, normally referred 
to as small stock. The local sheep population is a 
local Merino strain which arose from the 
upgrading of the indigenous fat-tailed sheep to 
Merino over many generations since the 1M001 to
the extent that the characteristics of the fat-tailed 
sheep have virtually disappeared. The country
imports about 500 studs annually io Improve the 
local strain. The local Merino i described as 
hardy and well adapted to the environment but It 
is small in size and is a low yielder of wool and 
mutton. Wool sheep are very important to the 
country producing about 3500 tons nf raw wool
annually lor export. Further, mutton is an 
importait meat. Estimated per capita
consumption is 2.7 kg, the highest in the region.
The sales of wool and live animals are a major 
source of income for the rural communities, 

The indigenous short hairgoatstrainhas been 
diluted through generations of crossing with 
Mohair goats and its characteristics have 
essentially disappeared. However, there has not 
been a systematic importation of improved
Mohair Angora bucks, 

The flocks of small ruminants are on 
rangeland that is already overgrazed and not 
surprisingly, the animals are malnourished to a 
great extent, especially during winter when the 
grazing land has limited quantities r forage.
Underfeeding results in poor growth, low 
wool/mohair production, variable wool quality 
and high mortality rates among the young (pre-
md post-weaning) which is associated with poor
nutrition, unhygienic night krals and distawse 

Introduction 
Lesotho is a small landlocked country in 
southern Africa, completely surrounded by the 
Republif of South Africa, with a total area of 30 
355 km . The country is divided into four main 
agro-ecological zones, namely: 
* 	 The lowlands in the west, lying between 

altitudes 1500 m and 1830 in. This zone 
occupies about 15% of the total cmantry. 

* 	 The foothills in the centre between 1830 m 
and 2130 m covering about 8% the land. 

* 	 The Orange River Valley lying between 1500 
m and 2250 m. The valley occupies
approximately 11% of the country. 

* 	 The mountain range that lies between 2130 
m and 3480 m altitude and comprises about 
66% of the total land. This zone is the heart 

of Lesotho's rangelands and is spar3ely
populated compared to other regions,
especially the lowlands. However, there is 
evidence to indicate that this is changing
because of increasing popuiation pressure,
with villages mushrooming in areas earlier 
thought to be exclusively rangelands. 

The average raintfall in Lesotho is about 753 
mm, 80% of which falls in the warmer months of 
October to March. Temperatures vary
dramatically with each season, rising up to 35'C 
in the midst of summer and dropping as low as 
-12.5"C in the mountain areas in winter. 

The land tenure system is such that land 
belongs to the Basotho nation and is held in trust 
by the state. The chiefs are charged with the 
responsibility of administering the land on 
behalf of the state. With the promulgation of the 
1979 Land Act, there was a shift in the 
administration of land. The act provided for the 
formation of Land Allocation Committees with 
the chiefs present as ex officio members and 
chairpersons. In this capacity they have the 
powers to allocate and revoke land allocations 
especially in the case of arable and residential 
land. 

Lesotho's rangelands are used communally
by all livestock owners. Management of 
rangelands (Motsamai, 1990) is the respon
sibility of chiefs who, with land allocation
ommittees, are required to close and open areas 

for grazing in accordance with range 
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management principles and in order to enhance 
animal production and productivity, 

The legal authority of the chiefs and Land 
Allocation Committees is spelt out in the Range 
Management and Grazing Control Regulations 
of 1980, amended in 1986. Among other things,the regulations provide that a chief can impound
livestock found trespassing in an area tat is 
closed to grazing. 

The size of the small stock 

industry in Lesotho 

The small-ruminant industry in Lesotho is 
composed of sheep and goats, commonly referred 
to in the country as small stock. According to the 
Bureau ofStatistics (1989/90), there were about 
1.6 million sheep and 0.8 million goatsin Lesotho 
in 1989/90 agricultural year. Table 1 shows the 
distribution of numbers by agro- ecological zone. 

Table 1. Distribution of sheep and goats by 
agro-cological zones 

Zone Sheep Goats 
Lowland 247,5Q2 181,124 
Foothill 195,780 196,311 
Mountain 887,162 289,929 
Totals 1,640,753 87,111 
otrce: fsalss 1 3 

Source: Bureau of Statistics (1989i90). 

The sheep populations fluctuated between 1 
million and 1.5 million during the 10-year period 
between 1979/80 and 1988/89 (Bureau of 
statistics, 1988/89) while the goat population 
fluctuated between 0.8 million and 1 million 
during the same period. The explanation for 
these fluctuations is not readily obvious but it is 
thought that reductions could have been due to 
periodic droughts resulting in high lamb and kid 
mortalities in a sector that has low reproductive 
performance. 

The mountain region has the highest number 
of sheep followed by Senqu River Valley, the 
lowlands and the foothills, respectively. In terms 
of goat numbers, the mountain region has the 

highest populations followed by the foothills, 
lowlands and the Senqu River Valley. 

Current productivity and usage 
The Agricultural Policy Issues document of 1987 
suggests that "Basotho farmers regard livestock 
as a capital asset competitive with any other 
available investment". Return to capitalinvestments for sheep and goats is reported to be 
7.2 and 10%, respectively. In the light of the 
foregoing, it is safe to assume that economic 
considerations outweigh social and cultural 

considerations, the importance of which are not 
by any means being minimised here. On the 
whole, small stock is the only important cash 
comr.dity in Lesotho. 

Sheep and goats are kept primarily for 
production of wool and mohair, respectively. it is 
known that small stock farmers especially sheep 
farmers (Basotho) prefer n,:'mn to goat meat 
and they periodically slaughter castrates 

(hammels) and od sheep for family con
sumption; this practice is more common inwinter. Small stock are also used for such 

cultural obligations as payment of bride price, 
payment to traditional healers and burial 
ceremonies. Use ofdung a3 manure is apparently 
common in the lowlands where there is relatively 
more crop farming than in other regions.

Data on small stock productivity (Table 2) 
show low reproduction rates during the 16-year 
period from 1973/74 to 1988/89; lambing and 

kidding percentages averaged 34 ,ad 36, 
respectively, for sheep and goats. The 
reproduction rates fall far below the acceptable 
limbing/kidding percentages of 85 and above. 
Table 2 shows developments in the five-year 
period up to 1988/89. 

Scarcity of forage in the range is suspected to 
be the main cause for low reproduction rates 
(Lekatsa, 1990). Of the 30 farmers interviewed 
in the Mafeteng, Mokhotlong and Leribe 
districts, only two practised supplementary 
feeding prior to mating (flushing) and five gave 
feed supplements before lambing/kidding(steaming up). One farmer fed lactating ewes up 
to six weeks post-lambing. Among the 
constraints cited was the inadequate land for 
fodder production and the high costs of 
commercial feeds. The other factor which 

Table 2. Reproductive rates forsheep and -oats. 
Lambing Kidding 

Year Ewes Lambs mtes ewe Does Kids rates 
bom (%) born (%) 

1984/85 777,031 327,438 42 582,562 242,250 42 
1985/86 754,538 361,925 48 572,962 214,925 38 
1986/87 966,499 325,809 34 656,841 234,844 36 
1987/88 956,735 339,125 35 648,360 224,120 35 
1988/89 877,665 305,370 35 638,675 184,735 29 

Source: Bureau 9f Statistics (lgsw9o). 
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contributed to low fecundity was the imbalanced 
ratio of rams to ewes. In the survey of the three 
districts, only seven out of 30 farmers had 
sufficient rams. Most lambs/kids died a few 
weeks after birth, probably as a result of 
starvation and internal parasites, especially 
milk tapeworm. Farmers did not explicitly agree 
on the significance of parasites. None of the 
farmers interviewed culled or used selection as 
a management tool especially with respect to 
reproduction. Had time permitted the interview 
of more farmers, the same picture would 
probably have emerged. 

History of small stock in Lesotho 

Information on the origin of the sheep industry 

in Lesothoisscanty(Lekatsa, 19,0). It is thought 

that the original sheep kept by the Basotho were 

fat-tailed non-wool producing types similar to 

those originally kept by the Hottentots in the 

Cape. Merino sheep, however, found their way 

into Lesotho from the raids on flocks kept by

whie settlers in the Orange Free State. Some 

sheep were brought in by Basotho working in 

white settler farms who received sheep in lieu of 

wages. Angora goats, although, mostly from the 

Cape, came in under very similar channels. It 

is thought that as the Merino and Angora 

populations increased farmers with Merino and 

Angora sold their male offsprings to their 

neighbours. It is also probable that the farmers 

who had worked on white settler farms broughtback home with them a wealth of experience 

Government farms and neighbouringcoun-

tries 


The Government, with the help of the South
African Wool Board (SAWB), established a 
Merino Stud farm in the Quthing District of 
Lesotho in 1965. The board supplied fencing 
material and cleared an area covering 430 
hectares and it also supplied a foundation stock 
of about 150 ewes and four stud rams. The farm 
now has about 300 breeding ewes. The second 
farm was established in Mokhotlong in 1969 
along the same lines. Both farms were designed 
to be demonstration farms providing training in 
various aspects of sheep management. Over the 
years farmers have taken educational tours to 
these farms. Rams are produced for sale to sheep 
farmers in the country. The main thrust of this 
initiative has been to reduce dependence on the 
Republic of South Africa. Whether or not this has 
been achieved is discussed elsewhere in this 
paper. There are no government farms for 
Angora goats. 

The Department of Livestock Services 
organises educational tours for farmers to the 
neighbouring Republic of South Africa to expose
them to the farm management practices adopted 
there. Mwxh has been learnt from this facility. 
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Extension service 
It is said that before the 1960s, developmen, 
programmes were mainly enforced througl 
regulations such as those for dipping for sheet 
scab eradication in 1925 (Hunter, 1987). Tl 
shift towards education and persuasion througl 
group activity only gained support o 
government officials in the 1960s. This approacl 
resulted in the formation of a scheme foi 
progressive sheep and goat farmers in 1960. Th 
purpose was "to build up a class of sheep farmer. 
as opposed to sheep owners, these farmers were 
regularly visited and advised on all aspects ol 
modem animal husbandry and they were alsc 
encourage.! to keep records of work done" 

By late 1j66 the schemes had evolved into thepresent Wool and Mohair t rowers Associations 
(WMGAs). While it is true that small stock 
improvement by breeding started as early as the 
1930s (Hunter, 1987), Monts'i (personal
communication, 17-7-92) asserted that there 
were no formal livestock exten3ion services up to 
the early 1960s when the first group of 
veterinary assistants were engaged. The 
emphasis had, hitherto, been on disease control 
in areas of dipping, vaccinations and dosing. The 
work was carried out by Temporary Agricultural 
Demonstrators (TADs). 

Small stock production is a section in the 
Animal Production Division of the Department 
of Livestock Services in the Ministry of 
Agriculture (MOA). The extension service as it 
applies to small stock is carried out in the fieldby Livestock Assistants stationed at Livestock 
Improvement Centres (LICs) located throughout 

the country.The Livestock Assistants are trained 
to certificate level in Agriculture (CIA) and take 
a nine-mnnth course in elements of veterinary
science and animal husbandry. 

Research services 
The Agricultural Research Division (ARD) first 
started in the 1940s as a station for testing im
ported seeds and some crops, and later expanded 
to eventually include pasture research. Ironi
cally,although the livestock industry contributes 
about 80% of the total agricultural output, the 
animal science section of the ARD was estab
lished only recently in 1982. From its inception
th, first half of the first 10 years was mainly 
spentindevelopingandtrainingstaff.Asaresult 
only a limited amount of research work has been 
done by expatriates. 

Lesotho's sheep and goats ere relatively poor 
producers of wool and mohair producing about 
60% and 20%, respectively, of what is produced 
per animal in major fibre producing countries. 
Constraints to production have been identified to 
include inappropriate range management
peactices, lack of supplementary feeding, poor
husbandry practices, inadequatbe disease control 
measures and inclement weather. All these 
aspects need some intervention from research 
and extension. 



the bulk of the sheep (54%) but fewer goatsAdoption of technologies 
in Lesotho

The adoption of technologies is 

generally induced rather than spontaneous and Development and expansion of 
it is only people with resources such as land and 
disposable incomes that are most likely to adopt 
new te<.hnologies. For instance a farmer with 
ample arable land will probably be better placed 
to grow fodder and supplement feed for his 
animals than a farmer without arable land. 
Because of possible higher volume of returns, 
farmers with flocks of76 and above are also more 

likely to accept change than those with fewer 
than 10 ewcc. Indeed, Hunter (1987) suggests 
that "larger more wealthy livestock owners may 
be more willing or more able to undertake 

management practices than small ones". 

Although small stock enterprises give some 
returns, tho industry has not been attractive to 
businessmen and civil servants because of the 
perceived comparative advantage of running 
businesses and salary/wage earningjobs. On the 
other hand, a smallstock owner in a remote 
mountain area wth virtually no alternative 
economic activities may find returns from 
small-stock rearing adequate and acceptable. 
indeed, many farmerd in these areas are known 
to be oble to accumulate savings. 

Factors affecting differences in adoption 

Farmers in the lowlands are likely to ottach less 
importance to productivity of small stock due to 
their access to alternative income sources, es-
pecially arable crops. Farmers in the mountains, 
however, have little choice if any except to ensure 
that they receive maximum returns from small 
stock. According to Hunter (1987), mountain 
goat farmers have 39%higher productivity and 
18% higher quality of clip than lowland farmers; 
this difference reflects the different manage-
ment levels. 

Full time farmers have a good reputation for 
adopting technologies as small stock farming 
requires concentration. People who assume it as 
a sideline may not be successful and not reap 
comparable benefits. For example close 
monitoring is required in the breeding and 
lambing seasons to ensure good conception rates 
and survival ofthe newly bern lamba/kids. Stock 
thefts are sporadic but have to be prevented on 
a continuous basis. 

Hunter (1987) reported that as many as 20% 
of the sheep and 10% of the goat raising 
households reported thefts each year and it is 
thought that less than half of those stolen were 
reported and that of those stolen, only about a 
third were recovered, 

According to Hunter (1987), there has been a 
redistribution of sheep and gojats according to 
agro-ecological zones. In 1968, 68%of the sheep 
were in the mountain region but this figure 
declined to 34% in 1980. During the same period 
there was an increase of sheep and goats in the 
lowlands. However, the mountain region still has 

programme
 

Availability of improved livestock 
It has been the policy ofthe government, through 
its Ministry of Agriculture, to make high quality 
Merino rams idAngora bucks available to
 
farmers to up- de their flocks.As early as the
 
1930s rams were imported from the Republic of 
South Africa (Hunter, 1987). Between 1948 and
 
1966 an average of 600 Merino rams and 250
 
Angora bucks were imported annually.This has
 
continued over the years to date. Table 3 shows 
annual imports in the last 10 years starting 
1982/83. 

Table 3. Annual importation of broeding stock. 

Year Merino Merino Angora Angora
 
rams owes bucks des
 

1982/83 772 257 20
 

1983/84 890 268
 
1984/85 901 256
 

1985186 1075 484 275
 

1988/87 1083 272
 

1987/88 765 249 103
 

1988/89 1092 471
 
1989/90 1189 593
 

1990/81 1054 171 146
 

1991/92 343 87 63
 
Totals 9164 991 2725 60
 
Yearly 916 99 273 6
 
average 

Bourc.* Dpartment of Uvocock Servicas Annual 
ports
 

In order to make a big impact, it has also been 
the policy of the department to encourage 
farmers who have upgraded their flocks to sell 
breeding males to other farmers. However, this 
has not been very successful due to the lack of 
follow up by extension staff. As encouragement, 
these faimers might need price incentives. One 
of the objectives for establishing the stud farms 
mentioned previously was to reduce Lesotho's 
dependence on breeding stock from South Africa. 
For a variety of reasons, the contribution of these 
farms to this end has been minimal. The two 
farms together have contributed only 11% of the 
annual national ram requirements. 

Infrastructure 

The Department of Livestock Services has 47
 
Livestock Improvement Centres (LIC) dotted
 
strategically throughout the country. Two more
 
are being considered. The centres were
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established with the following objectives in
mind: 
° To provide animal health services in the area 

served by the LIC. These services included 
disease control and treatment ofsick animals. 

* To provide animal production services 
especially in areas of improvement and 
management. It is therefore a nucleus of 
extension services in the neighbourhood,

" To provide breeding stock to farmers. 
Within each LIC there are about four' to five 

dip tanks and each tank serves a dip tank area 
and has a staff complement of one livestock
attendant for one or two tanks. The history of dip
tanks dates back to 1925 when the first 200 tanks 
were built in the aftermath of the historic 
outbreak of sheep scab (Moshoeshoe, personal
communication, 1992). There now 226 dipare 
tanks across Lesotho. While their main purpose 
remans the control of sheep scab, the tanks are 
used for the control of external parasites in 
general. 

Availability of inputs 
Vaccinations end dosing are not mandatory, but 
farmers are advised o vaccinate their small 
stcw.k against common diseases such as blue 
tongue, pulpy -idney and black quarter at least 
once a year. Acording to Hunter (1987), only
6.4% of sheep farmers and 7.1% of goat farmers 
vaccinated their animals against these diseases 
in 1985/86. 

Farmers are also advised to deworm their
small stock at least four times a year and more 
frequently during the wet season to control 
internal parasites. Hunter (1987) reported that 
only 18% of small stock farmers dosed their 
animals in 1985/86. Drugs were normally
available at LICs and private stores licensed to 
deal in veterinary drugs and animal feeds, 
Market outlets 

There are presently two officially recognised
wool and mohair marketing chamels in Lesotho. 
Farmers can either sell their wool and mohair at
private trading stations authorised to deal in 

wool and mohair or at government shearing
sheds placed at 96 locations across the country. 
Normally farmers using government sheds are 
members of Wool and Mohair Growers 
Associations (WMGAs) and their marketing 
groups (MGs), while those using trading stationsare individuals not affiliated to any group. It isnot uncommon, however, to find members of 
WMGA and MGs u3ing privwte trading stations 
for fast payment. 

The WMGAs sell their wool through the 
South African Wool Board (SAWB) and their 
mohair through the South Afritan Mohair Board 
(SAMB). 

Table 4 has data on members of wool and 
mohair growers associations, total number of
animals shorn, total weight and total value of
woo!and mohair from the respective associations 
and their marketing groups for the 1990/91 wool 
season and 1991 mohair season. The data shows 
that both the associations and groups are of 

value ofwool farexceeds 
that of mohair. 

It has not been possible to obtain figures for 
private traders. Again it was not immediately
possible to figure out how much wool or mohair 
was smuggled uut during the same period, but 
Hunter (1987) suggested that about 5% wool and 
15-20% mohair was smuggled out of the country
each year. Smuggling therefore constitutes an 
informal channel of marketing. 

Credit to the farmer
 
The Lesotho Agricultural Development Bank
 
was established in early 1976 for the 
 sole 
purpose of extending credit to both livestock and 
crop farmers. Every farmer had access to credit 
at this bank and from its branches situated at 
major population centres. Before a loan could be 
secured a farmer had to satisfy certain requi
rements, among which was that of attendingtraining courses in the field of interest. A 
recommendation from the extension agent, a 
percentage deposit and a declaration of security 
were also required. The loan had a percentage
interest and deposits and interests depended on 

Table 4. Quantities of wool a-dmohair shorn and marketed through farmers' assodation and groups
1990/91, saasoi. 

Members 
Sheep shorn 
Total mass (kg) 
Total value Rar.d/Malut 

No. of members 
No. of goats shorn 
Total mass (kg) 
Total value lvalutlRand 

Wool Growers Assoclatlon 
4,632 

291,853 
833,784 

4,864,573 
Mohair Growers Assoclatlon 


1,745 

58,334 


833,784 
460.883 
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Marketing group 
8,746 

223,580 
508,540 

3277,189 
Marketing group 

4,854 
117,8.31 
508,540 
510,554 

http:117,8.31


the type of the loan, but this generally ranged 
from between 21 and 24%. 

farmers are known to financeLarge-scale 
their development programmes/projrcits from 

on-farm income, e.g. sale of vool/mohair or culls 

The proceeds from these are -nore often than ,ot 

used in the purchase of rams, drugs etc. Another 

source of cash are remitta ices frum mine 

workers. These labourers, working in the South 

African mines, normally leave their wives or 
parents with small stock and continually send 
money fox on-farm requirements, some of which 
can purchase breeding stock, feeds, drugs or are 
used to pay herdboys. 

Government policy 

It is government policy tbht small stock owners 

be encouraged to keep only Merino and Angora 

breeds of sheep and goats, respectively. This has 
beeds shepy seffective
been the policy since 1927 (Hunter, 1987) whenthe importation of cros shred rams and bucks was5 

livestock officerslegally prohibited. By t1935, oncatrae crssb-edwerelegllyatihonsdwere legally authorised to castrate croasbieds on 
sight.cents 

sight. 

It is a widely held opinion that the policy for 
adoption ofa single breed ofsheep and goats, was 
made in recognition of the character of 
communal grazing and the lack of fenced farms 
in Lesotho, within which there would be 
uncontrolled crossbreeding (Hunter, 1987). 

The department is, however, considering a 
policy shift in this regard, due to the demand for 
quality mutton especially in lowland urban 
centres. This developmert has called for 
investigation into the possibility of allowing 
farmers in the lowlands to raise mutton sheep 
under an intensive production system. The 
problem will arise if these sheep were to mixwith 

Merino flocks in the extensive grazing system in 

the other three regions. 

In view of farmers' reluctance to cull 
has beenundesirable animals annually, it 

necessary for tne department to introduce a 
national culling and exchange programme, the 
legal basis of which is contained in the Range 
Management and Grazing Control Regulations 
of 1980 as amended in 1986. The undesirable 
animals are described as kempy, coloured and 
broken mouth sheep and goats. The farmers can 
either sell these through normal marketing 
channels or exchange them .th improved ewes. 
The incentive is to exchange two culled sheep or 
goats for one improved sheep or goat. Presently 
only sheep are being culled and exchanged. In 

the two districts where the programme started, 

266 culls were exchanged for 113 improved 
sheep. The number of culls does not accurately 
r,'flect actual flock numbers in those districts, 
Farmers have refused to bring their sheep to 
designated culling sites mostly because they 
associated this programme with the grazing fez. 
This will be briefly discussed in the following 
section. 

The Department of Liveotock Services and 
the Government of Lesotho rccognise tb.t range 

is a scarce natural resource belonging to all 

Basotho people irrespective of whether or not 

they keep livestock. Because of the communal 

nature of the utilisation of this range, farmers 

apparently do not view it as their individual and 

collective responsibility and do not Lre it in a 

sustainable manner. 

To ensure that a farmer understands and 
appreciatea the value of range, it became 
imperative to impose fees. It is believed that this 
direct cost will force farmers to look at small 
stock as a commercial enterprise and not as a 
status symbol. In addition it is also likely to force 
farmers to cull the least productive animals. The 

grazing fee regulations are contained in the 

Range Management and Grazing Control 

(Amendment) Regulations of 1992 and the fee is 
from 1 October 1992. It is payable as 

follows: large stock (horses, mules, donkeys andcaitle) are charged Maluti 5.00 each while for 
smalle)tockc(sheep and goa5.)0thaccharg leifor 
small stock (sheep and goats) the charge is 0 
ceteahnuly(28Mlti=U$1.

each annually (2.86 Maluti = US$ 1). 

As a matter of long-term policy and to protect 

the range from further deterioration, the 
National Range Mane gement Area Programme 
(RMA) was introduced in 1982. The RMA is 
defined as "a special grazing area declared by a 
chiefforimprovementofrangelandandlivestock 
production through application of advanced 

management practices" (Weaver and Sekoto, 
1991). The goals are to: 
• 	 increase productivity and income of rural 

livestock producers 
• 	 facilitate commercialisation of extensive 

livestock industry while at the same time 

satisfying the subsistence needs of rural 

households 

* 	 initiate management cf renewable natural 
resources in a inner which is sustainable

tho.a so cisli a in be to r a s 

and socially acceptable to rural Basotho. 

Livestock producers within the RMAs are 
organised into community-based grazing 
associations which have management 
responsibility and authority. The grazing 
association committees set aside areas within 
the RMA for rotational grazing. Further, RMAs 
procure and keep breeding stock in the form of 
bulls, rams and bucks which individual members 
can lease during a mating season. Tariffs are 
regulated by that association. 

Analysis of the factors contributing to suc
cess or failure 

There are probably more failures than successes 
realised in the small stock development efforts 
in Lesotho although the government has suc
cecded in putting up the necessary infra
structure for the development of the small stock 
industry in the country. Although mention has 
been made on livestock improvement centres, 
dip tanks and shearing sheds the shortage of 
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qualified staff at LIC& haa been a cause of 
concern for some time now. Out of the 47 LICs 
only seven are manned by qualified livestock 
assistants (LAs). 

The shortage of staff has been caused, in part, 
by a perceived lackofopportunities for personnel 
career advancement in the department. This is 
evidenced by the fact that a few LAs sought and 
obtained transfers to other departments of the 
ministry. There has also been an alarming staff 
turnover throughout the years. The staff 
shortagesituatior has probably been aggravated 
by the adoption of the International Monetary 
Fund-sponsored structural adjustment pro-
grammes. 

Success has been achieved in t he organisation 
of farmers into associations of wool and mohair 
growers tf-rough education and persuasion. 
Nowvr, the marketing associations are riddl2d 
with problems that undermine their very 
existence. To illustrate the point: there were 
10,484 members of WGA in 1985/86 and 4060 
mohair grower association members during the 
same period (Hunter, 1987). However, data 
obtained for the 1990/91 wool season suggest 
thatthemembershipofWGAhaddeclinedtoless 
than half (4932) and that of mohair growers had 
increased slightly (4854). The cause for this 
apparent disintegration of the associations can 
arguably be traced back to the shortage of 
advisory staff at the grassroots level. When 
farmers do not obtain adequate advice then the 
chances for disillusionment and break up of the 
groups are high. There exists an urgent need to 
fill this gap, as it is more cost effective to work 
with organised groups than with individuals. 

Success has been achieved in convincing some 
farmers to improve their flocks through breeding 
with improved rams. However, the character of 
land tenure in Lesotho has not helped those 
farmers solve their management problems, 
Progressive farmers have defined a breeding 
season and they actually plan for it but there are 
many instances ofewes being impregnated in the 
communal range. This has greatly slowed, if not 
completely impeded, efforts to improve stock, 

Disease control problems, especially aheep 
scab can also be blamed on the chaacter of the 
land tenire system. Those flocks that have been 
dipped graze together with undipped flocks, 
rendering the dipping ineffective. The problem is 
not confined to sheep scab only, it also includes 
internal parasites. A few farmers have taken the 
advice of dosing their animals regularly for 
internal parasites, but this exercise is futile 
given that the animals graze on the same range 
as undosed flocks. This probably explains why 
only 18% of the sheep and goat owners dosed 
their animals according to departmental 
recommendations in 1984/85 (Hunter, 1987). 
Farmers still attached 'alue to numbers rather 
than quality and, as a result, the recommended 
annual culling of unproductive and off-type 

animals has not been adhered to by the majority 
of farmers. 

Land degradation in Lesotho ic thought to be 
a result of overstocking and overgrazing. The 

management of rangelands is a responsibility ( f 
chiefs who historically were effective 
administrators. Apparently that effectiveness 
has now been undermined (Mlotsamai, 1990) and 
negligence has crippled the institution. Many 
reasons have been cited as contributing L this 
lack of effectiveness. One school of thught 
points to the problems facing government in 
providing the logistical support and manpower 
to enforce regulations. Chiefs, however, have 
voiced dissatisfaction with the manrei in which 
trespassers are punished by the courts. In many
cases such people are not even brought to justice 
and if they are, fines may not be meted out 
according to the law. This, coupled with the delay 
by courts in administering justice, makes 
enforcement of regulations difficult. 

Suggested framework for future
 
development prograrimc
 

The grazing fee regulation, depending on its 
enforcement, will go a long way in improving the 
rangeland. Government would do -well to 
speedily gazette the regulations for their timely 
implementation. The re-adjustment phase in the 
initial years could be rough but farmers will 
eventually become accustomed to it as they have 
to other taxes. 

Bocause of the inacoessibility of some areas 
by road and, therefore, the , npracticability of 
putting up new shearing sheds, the informal 
traders wool and mohair "hawkers" (Hunter,1987) must be revewed. It may be necessary to 
re-legalise them to reduce or to completely 
out-compete smuggling thereby releasing more
 
wool fr saic through the formal marketing
 
channels.
 

Government shcv:!d effectively work itselfout 
of the marketing structures. Some farmers are 
known to dislike LPMS because they see theni as 
an agency designed to make profit for the 
Government. The marketing ofwool and mohair 
should be handed over to WMGA9, albeit 
gradually, and maintenance of shearing sheds 
and payment of staff thereof would effectively 
ceade to be the responsibility ofgovrnment. 

Synthesis of the development case sudies 

Since the early days of Basotho nationhood wool 
and mohair have been major sources of income 
for rural farmers in many regions of Lesotho, 
especially in the remote mountain areas. 

Hence government has had to erect 
structures for the continued growth and 
development potential of Lesotho's most 
important export product. The programmes by 
necessity had to include policy issues on range 
management and small stock production, 
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infrastructure and marketing, amongst other 
considerations. 

Production and productivity have remained 
low because of overstorking and overgrazing and 
the ineffectiveness of the chieftainship 
institution in managing the range according to 
the provision ofthe regulations which essentially 
give them authority to put in place proper 
management of this resoarce. Farmers must 
assume their share of the blame for the status 
quo because of a reluctance to adopt and put 
into practice recommended managem-.nt 
approaches especially the use of improved studs, 
culling and improved feeding packages. 

References 
Anonymous. 1987. Livestock production. Lesotho 

agriculturepolicy issues. Unpublished report. 
Bureau of Statistics. 1988/89. Sheep Flock Sizes. Le tho 

Agricultural Situation Report. pp. 52 
Bureau ,of Statistics. 1989/90. Sheep and goat

reprodu'ction rates. Lesotho Agricultural Sitlation 

Feport. 55.b,. 
Bureau ofStatistics (BOS). 1989/90.Number ofsheep and 

goats by zone. livestocks eens ,s. Tables 10-2: 10-3. 
Department of Livestock Services. (various years) 

Annual reports 

Shortage of staff has also played a significant 
role. Government institutions have failed 
farmers and the country's economy by not 
providing this essential training service. This 
has made the efiectiveness oflivestock extension 
services dub jus, given the calibre of personnel 
providing it. 

Very little research has been done on the 
fibre-prcducing small ruminants of the country 
and no riew technologies have emerged from the 
research division of the Ministry of Agriculture. 
Here again the reason given is that there is a 
shortage of staff and finances to fund research 
projects. 

Hunter J.P. 1987. Economics of wool and mohair 
productionand marketing in lesotho. pp. 5S-155. 

Lekataa M. 1990191 Domestication of sheep. Lecture 
notes. Lesotho Agriculture College. 

MinistryofAgriculture. 195'6. Progressivefarmerscheme. 
kAn'.al Report. 

Moteamai B. 1990. Management (,f communal range 
resourwes in Lesotho. Unpublished report. 

Weaver C L and Sekoto M G. 1991. National Range 
Management Area Prograrmme. Community Based 
Natural Resource Manageme~it 2. Unpublished 
report. 

218 

http:managem-.nt


Synthesis of constraints to livestock research and 
development and recommendations 

M. Mgheni, A.W. Mukhebi, L.L. Setshwaelo, R. Tsiresy, P. N/athi 
P. Osuji and J. A. Kategile 

Introduction 
The group was asked to prepare a synthesis of 
the workshop by reading the papers, listening to 
the oral presentations and discussions in the 
plenary. The group held three meetings to 
formulate this report which covers the major
constraints to improving livestock production
systems in the subregion and a set of recom-
mendations for follow-up action. The background
information and the recommendations were 
adopted by the plenary session. 

Background information 
African countries are experiencing high popu-
lation growth rates of above 3.0% per annum. 
However, these increases in population are not 
matched by food production. For example, most 
African countries were self-sufficient in livestock 
products until the mid-1970s, but since then 
meat and milk imports have risen dramatically
in many countries. Projections of supply and 
demand for livestock products indicate sub-
stantial deficits by the end of the century. It is 
against this background of inc ,asing deficits in 
livestock prodvcts in Africa that the Workshop 
on the Future of Livestock Industries in Last and 
Southern Africa was conceived. The major
objectives of the workshop were to: 
" 	 characterise the positive and negative trends 

and technologies ofthe livestock industries in 
the subregion 

" 	 review recent cases of livestock research and 
development programmes in the subregion 

" 	 identify and analyse the factors contributing 
to failures and the successes of selected live-
stock research and development programmes 

* 	 identify opportunities for small-scale farnmers 

to prod" 'e more food and marketable 

livestock products and to provide options to 
governments and donors on investments in 
livestock research and development 

" 	 focus on high priority researchable issues 
(biological anti solio-economic) which can be 
undertaken by the Inter ational Livestock 
Centre for Africa (ILCA), the International 
Laboratory for Research on Animal Diseases 
(ILRAD) and national agricultural search 
systems (NARS). 

The east and southern region comprises the 
countries that form the Preferential Trade Area 
(PTA) and the Southern African Development 

Coordination Conference (SADCC) orga 
nisations. 

Changing agricultural systems in 

the region 
In the arid and semi-arid areas of Africa 
pastoralism is still the dominant activity while 
in the Eubhumid, highlands and humid area 
both livestock keeping and arable farming are 
practised. Population increase in the latter 
ecozones is putting a lot of pressure on the 
stability of tLe agricultural systems. Tradi
tionally, agropaitoralists set aside areas for 
arable cropping and communal grazing areas. 
Fallowing was also a com.-on practice allowing 
the restoration of soil fertility. However, with 
increasing human populations there is a 
corresponding rise in the demand for basic 
staples besides other food requirements. In order 
to meet the r!emand, farmers in sub-Saharan 
Africa have steadily expanded arable cropping 
areas at the expense ofgrazing and fallow lands. 
There are several examples of the reduction of 
large ruminant populations (in Rwanda and 
Burundi) as farmers have given up cattle rearing
due to lack of grazing land. 

The population pressure is generally high in 
the high potential areas; a typical scenario is 
characterised by intensive cropping (cash and 
food crops), scarcity of grazing land, high
dependency on crop residues as feed forruminants and the disappearance of special 
areas. Further, as land is limited, farmers use 
labour-intensive methods and high input 
systems (fertiliszr, manure, herbicides, 
mechanisation, improved seed, insecticides etc). 
For the same reasons, farmers adopt the 
confinement of animals (stalls, sheds or 
tethering) and utilise improved strains of 
cattle/small ruminants to increase productivity 
and obtain economic returns. 

In all ease studies on smallholder dairy, it 
was reported that farmers plant high yielding 
forages especially Penniseturnsand Guatemala 
grass, feed crop residues and harness manure. In 
general the emerging small-scale agricultural 
production systems in East and southern Africa 
are non-specialised, integrated crop-livestocksystems. In the case. studies reported, intro
duction of improved livestock technologies 

resulted in the increase of overall far . 
productivity and commercialisation became 
common. In the livestock/crop systems there are 
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many interactions which are complementary 
and/or competitive. The following is a list of 
areas of interactiov: 

Livestock supporting crop production 

Farmyard manure: Enriches and improves 
soil productivity. Many examples were given 
in the case studies; 

" Farm power: Cattle provide farm power 
enhancing labour productivity, timelinesa of 
operations, expanding crop land and improve 
crop yields (food and income); 

" Inputs: Livestock products are sold to 
generate income which is used to purchase 
inputs (fertiliser, labour etc) for crop pro-
duction; 

" Removal offarm waste: Livestock feed on crop residues in situ which would otherwice have 
resiuesinhic stu avewoud oherwve 

to be removed using human labour. Livestockconverts the waste into edible products of 
m nd, mheat iimpact 
milk and meat;
" Collateral: Livestock have a value and can be 

used as collateral for l.ans for crop pro-
duction; and 

* 	 Market outlets: Livestock keepers purchase 
cereals and other 'hods from croppers. 

Crop productioa supporting livesiock 
production 
" Feed: Crop residu-o pro-ide feed for livestock 

especially in the dry seasons; 
" Inputs: Crops are sold to raise income for the 

purchase of inputs (acaricides, feed, drugs, 
foundation stock etc); and 

" 	 Market outlet: Arable cash crop farmers 

provide a market for livestock products auch 
as milk and meat. 

Competition between crops and livestock 
in integrated farming 
* 	 Land: In densely populated areas land is 

scarce and farmers have to make difficult 
choices on the allocation of land. Farmers 
allocate land in accordance to food needs and 
economic benefits. In some case studies 
small-scale dairy is more profitable than crop 
production and vice versa, butenteringin and 
out of a livestock enterprise is not easy due to 
infrastructure; 

" Labour: In view of land scarcity, labour-. 
intensive systems of peoduction have been 
adopted in crop production (tillage, weeding 
ar.d harvesting) and livestock production 
('orage production and stall-feeding). Labour 
requirements for crops have definite peakz as 
opposed to those oflivestock. Labour shortage 
was cited as one of the constraints in 
smallholder production systems; 

" 	 Funds for purchase of inputs are required by 
both. Investmei;,n livestock is long-tein in 
contrast to seasonal in crops. In the majority 

of cases farmers cannot afford to purchase the 
foundation dairy crossbreds; 

• Policy: African government policies are 

generally biased towards crop production to 
solve short-term problems, e.g. food 
shortages. Governments develop infra
structure such as roads for tea and coffee 
development schemes but no similar 
infrastructure is developed for livestock 
development; and 

* 	 Water: Off-season production of crops and 
forages needs water fo" igation.
 

Complementary oontributions of crops and 
livestock to the welfare of the farmers 

* 	 Food: Both crops a.d livestock complementone another in prov,ding a balanced diet. 
However, there is a general lack of infor

ggo nd
theeic nrlakof
mation on the specific contrib'ition and 
of livestock on human nutrition. In the 

case studies there were statements onpositive impact on human nutrition; 

poe impa omn nron; 
Income: Generally incomes from crops are 
seasonal ,vhile those from livestok are more 
evenly distributed throughout the year. 
Farmers prefer a regular source ofincome. In 
addition, livestock are treated as savings 
accodnts. Farmers producing both crops and 
livesLock are relatively well to do in the 
subregion. In two case studies (Burundi and 
Kenya) on integrated livestock/crop systems 
specific information on the economic returns 
showed dramatic enhancement through the 
use or sale of farm3yard manure for crop 

production. In other cases studies on the 
mnue components was not included in the 
economic analysis. In the case studies 
smallholder dairying is viewed by farmers as 
a commercial enterprise and is probably the 
driving force; 

• Barter trade: In specialised agriculture, the 
crop and livestock products are bartered in 
the markets, therefore mutually benefiting 
both liustock keepers and arable croppers. In 
the case studies both informal and formal 
marketing channels were reported but 
specific information on market options is 
generally lacking; 
Employment: Both crops and livestock 
provie employment at household level and 
at times hired labour is used - as the level of 
farm activities (e.g. tillage, weeding, stall
feeding and gardening) increase the demand 
for labour also increases. Therefore this 
creates employment opportunities in the 
rural areas and the benefits of agricultural 
transformation go beyond the household. 
Hired labour is justified in viable enterprises 
only. Economic viability depends on the 
agricultural production potential of the area 
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i'nd appropriateness of the technologies 
applied; 

" 	 Buttering- Livestock production systems can 
go through difficult times of drought and 
economic hardships and theretbre livestock 
stabilise the agricultural systems; and 

" 	 Credit worthiness: Bankc accept land and 
livestock as collateral for loans. Farmers in 
the subregion are less likely to put up land as 
collateral and therefore livestock is an 
important asset. 
The size of the smallholder/peri-urban dairy 

is relatively small in the respective countries 
with the exception of Kenya where the bulk of 
marketed milk is produced by smallholders and 
the demand is largely met by local production.
Kenya has a dairy herd of nearly 3 million head 
ofcattle about 1.35 million of whic'%produce 1448 
tonnes (if milk annually. In Zimbabwe the 
national dairy herd is significant and meets the 
local market demand but is largely in the hands 
of the large commercial farmers. In the case 
studies the shortpe of improved dairy 
foundation stock was repeatedly mentioned as a 
major constraint to expansion of the sector. In 
order to meet this demand there is a need for 
sustained long-term support to breeders in form 
of services and advicc. 

Livestock production systems 

The major livestock production syatems
discusued in the workshop papers can be grouped 
into: a) traditional and b) small-scale commer-
cial production systems. The traditional systems
include the pastoral (range), agro- pastoral and 
mixed crop-livestock systems. The commercial 
production systems comprise the extensive, 
semi-intensive, ranching, beef fattening and 
intensive dairy production systems (smallholder 
and peri-urban dairy production). The bulk of the 
rural population is in the traditional sector of 
mixed crop-livestock production systems and, to 
a lesser extent, the small scale/peri-urban dairy
which is emerging as a commercial activity. The 
emergence of smallholder dairy appears to be 
market driven. Therefore, commercialisation 
seems to .offeropportunities for future increased 
milk, meat, farm power and manure utilisation. 
In the medium ard high potential areas the 
mixed crop-livestock production system is 
rapidly adopting small-scale dairying as a com-
mercial activity and therefore relevant tech-
nologies are in demand and are being adopted. 
However, this transformation is no!, matched 
witlh appropriate technologies which are able to 
ensure sustainability and environmental into-
grity and transformation becomes frustrated by
inadequate support services and marketing 
setbacks. 

The workshop therefore agreed o focus the 
future of research, development and extension in 
an integrated livestock-crop-tree system with 
the main target being the smallholder/ 

peri-urban dairy system without ignoring 
sustainability and environmental integrity 
support se: vices, delivery of inputs and market 
outlets. The workshop also felt that focusing was 
the most cost effective way of utilising the 
limited available manpower and resources. 
Smallholder/peri-urban dairy production 
systems 
From the case studies the following are the 
common characteristics of the system under re
view: declining land/population ratio and hence 
high population pressure; emerging labour 
intensive crop/livestock production systems as a 
result of declining land/population ratio; and a 
growing market within the production areas or 
adjoiningurban centres offering opportunities to 
farmers. A number of constraints wre also 
common across the region. 

Major constraints 

The main manageable constraints in the small 
scale/peri-urban dairy were broadly categorised 
under four main groups: 
* 	 inadequate nutrition 
* 	 animal health 
.	 low genetic potential for milk production in 

the indigenous types and unstable crossbred 

genotypo population
 
. skills in intensive dairy preduction
 

soio-economic. 
It was noted that the identified constraints 

are similar to the ones in the Winrock Inter
national Report on the A3sessment of Animal 
Agriculture in sub-Saharan Africa in which the 
,oonsultants singled out feed requiremen'.s,
animal health, genotype, farming system and 
palicies as the major constraints to increased 
livestock production and productivity. 

Specific constraints 
From the synthesis of the papers it was agreed 
to single out what appeared to be the specific 
constraints under each of the main constraints. 
Nutrition. The workshop identified inadequate
nutrition as a major constraint to production. 
The gratingar-as are declining due to expanding 
arable cropping which forces farmers to adopt a 
cut- and-carry system which is labour-intensive. 
However, the workshop felt that there are oppor
tunities for increasing forage production through
the use of improved varieties, agronomic prac
'c-s and introduction of browse (multi-purpose 
rees). Further, opportunities exist to improve

the availability of feeds throughout the year and 
efficiency of utilisation of feeds through con
servation of forages and crop residues. The 
development ofappropriate feed packages based 
on locally available forages, browse, crop 
residues and processing by-products will also go 
a long way in improving the efficiency of 
utilisation. 
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Animal health. The workshop noted that 
livestock diseases are a major constraint to the 
development and improvement of the livestock 
industry in the region. Vector-borne diseases, 
particularly trypanosomiasis (transmitted by 
tsetse flies) and tick-borne diseases (especially 
theileriosis and heartwater) seriously limit 
livestock production in the region. East Coast 
fever (ECF), a form of theilerio3is caused by the 
parasite Theileria parva and heartwater were 
singled out as the most important diseases for 
eastern and southern Africa, respectively. Trypa-
nosomiasis appeared to be the second most 
important disease of livestock in the region. 

Several papers highlighted the limitations 
and the unsustainability of the current control 
methods based on the use of acaricides and other 
chemicals and they reported encouraging 
research developments in the use of vaccines for 
the control of ECF and heartwater 
Breeding. The attributes and weaknesses of 

exotics and 
the indigenous animals, purebred 

crossbreds were reported in the case studies. In 
order to enable the purebred exotics to exhibit 
this genetic potential they need an optimum 
environment (feeding, management, health and 
climatic conditions) which cannot be attained on 
small farms. Crossbreeding improves milk 
production and many countries in the region 
have embarked on this. Crossbreds are suitable 
for smallholders. However, farmers face 
difficulties in adopting breeding plans for F1 or 
F2 crosses due to the anticipated segregation. 

It was also felt that inadequate charac-
terisation of indigenous breeds for disease 
resistance and suitability to their respective 
environment has not been fully documented and 
there exist lost opportunities. 

In the majority of the case studies it was 
pointed out that insufficiency of foundation and 
replacement stock is a major constraint to the 
development and expansion of the smallholder 
dairy. Low reproductive rates (low calving rates 
ind long calving intervals) in the sector is caused 
by missed heat detection, poor or non-existent 
artificial insemination (AI) delivery services and 
brucellosis where bull centres are used. High 
mortality rates of calves also retards the raising 
of replacement stock. 

Skills. While the exotic breeds have a high 
potential for milk production, they are 
susceptible to endemic diseases in tie tropics 
and they need large quantities of feeds on a 
continuous basis to sustain high milk yields. 
Therefore frmers need to be trained in disease 
control, management, feeO production and 
utilisation. The benefil, ftraining farmers was 
mentioned in all case st.aes. 

Socio-economic. A number of issues perceived to 
be hampering the development of the 
smallholder dairy industry in the region were 
raised under this section. These include 
unfavourable pricing policies, lack ofalternative 

market opportunities, lack of capital, poor 
infrastructure, lack of output processing tech
nologies, weak institutional research
extension-farmer linkages and inadequate 
training at all levels. These issues act as 
disincentives to farmers. The lack of an inter
disciplinary holistic approach to livestock 
development programmes and projects in the 
region was also noted. The following are im
portant areas for the future: 
• 	 iisclusion of socio-economic and environ

mental impact assessments in livestock 
development programmes and projects 

* 	 economic analysis of pricing policies, 
marketing and processing opportunities in 
livestock development programmes and 
projects 
projec t i 

• 	 providing options for assisting farmrs to 
take up dairy and through credit schemes, 
exchange of indigenous stock with improvedor in-trust schemes 

* 	 evaluation of the possibilities of using 
alternative institutional mechanisms and the 
roles of farmers' organisations, govern
men.l institutions and non-governmental 
orga- nisations (NGOs) in providing services 
(advisory, Al etc) and inputs such as feeds 
and veterinary drugs 

* 	 strength ning of research-extension-farmer 
linkages and training and administrative 
inclination be involved. These institutions 
were identified to be NARS, NGOs, SACCAR, 
ILCA, ILRAD, ICRAF, ICRISAT, CIMMYT, 
lITA etc. 

Long-term nature of livestock 
programmes 

Livestock research and development take time; 
short-term and erratic financial and technical 
support cannot therefore be effective in bringing 
about change; e.g. multiplication of cattle takes 
a long time due to the long generation interval. 
Long-term commitment on the part of Afcan 
governments and donors is essential. 
Monitoring 

It was recommended that livestock development 
programmes and projects should include a 
monitoring component to assess and evaluate 
the socio-economic nutrition and environmental 
impact under the often dynamic circumstances 
in the region to ensure their sustainability. 

Programme development 
The workshop recommended that scientists' 
efforts in research and extension efforts be 

pooled together and focus on a targeted pro
gramme aimed at solving the above constraints 
so as to eventually demonstrate some impact. 
The following prerequisites were considered 
important for such a programme: 
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" 	 Realising the magnitude of the problems that 
constrain livestock production, it was agreed 
that attention should focus only on the 
specific constraints that were noted in the 
workshop. The priority areas are summarised 
in Figure 1. 

" 	 Since there is a definite limitation of 
resources, the workshop agreed to focus 
attention on a holistic approach aimed at 
livestock--crop-tree integrated systems with 
emphasis on solving the problems (identified 
above) of the smallholder/peri-urban dairy
producer. Dairying here refers to both cattle 
and goats (Figure 1). 

Implementation strategy 
The workshop recommended that priority be 
given to the review, evaluation and application 
of available technologies in the region and to 
conducting adaptive and applied research to 
develop unavailable technologies and also refine 
the existing ones. It was further recommended 

that national agricultural research and devel
opment institutions (e.g. research institutes, 
universities, government ministries and NGOs)
should strengthen collaboration and, ooperation 
amongst themselves and between them and the 
international agricultural research centres (e.g. 
ILCA, ILRAD, ICRAF and CIMMYT), inter
national development organisations (e.g. FAO 
and ODA) and regional organisations (SACCAR 
and PTA) operating in the region. 
Follow-up action 

It was recommended that the workshop con
vener should:
 
. Produce the proceedings of the workshop,


including the synthesis and recommen
dations, and circulate them widely in the 
region. 

• 	 Initiate the development of specific pro
gramm,-s and projects for the development
and improvement of the livestock industry in 
the eastern and southern Africa region. 

Figure 1.Prioityareas forfuture rosoanhand development on sna//holdor/pedurban dairy. 
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