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PREFACE 

This study on trypanotolerant cattle and livestock development ':;as 
initiated by the regional project GCP/RAF/190/ITA of the• Food and 
Agriculture Organization (FAO) entitled "Improvement, multiplication and 
conservation of Trypanotolerant Livestock in West Africa". Nineteen 
countries of West and Central Africa were visited between April and June 
1985 by A. P. M. Shaw, F. Assogbakpe, H. Ly ( all FAO consultants) and C. 
Hoste (Senior Technical Advisor, to the project GCP/RAF/190/ITA) and the 
work was coordinated by C. Hoste. 

Grateful acknowledgement is made to the governments of the nineteen 
countries visited for the welcome given and the assistance provided to 
the various team members on their missions. The final version of this 
study owes much to the interest in the work that was shown and to the 
willingness to invest time and effort in helping the team assemble the 
information required that was encountered. For this particular thanks 
are owed to the veterinary and animal production services, research 
stations and commercial firms. The staff members of FAO, UNDP and other 
organizations who contributed to the smooth running of the missions, as 
well as providing information, are gratefully thanked. 

Special thanks are due to the Government of Italy for the financial 
support of the FAO project GCP/RAF/190/ITA and to the FAO Regional Office 
in Accra for financing two of the consultants. 

This two volume report was written by A, P. M. Shaw, a livestock 
economist, based at the Veterinary Epidemiology and Economics Research 
Unit (VEERU) of the University of Reading, England and C. H. Hoste, 
Senior Technical Advisor to the FAO project, GCP/RAF/190/ITA. The 
authors' thanks go to VEERU for ma.king its facilities available to A. P. 
M. Shaw during the writing of this report, and to J. Putt, for help with 
editing and for the maps which illustrate Volume I. The photographs of 
the voyage from Senegal to Gabon were taken by R. Mattioli, FAO expert to 
the project GCP/RAF/190/ITA. 
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INTRODUCTION 

CHAPI'ER ONE 

INTRODUCTION 

1. 1 BACKGROUND 

The 'trypanotolerant' taurine cattle breeqs of West Africa belong to two 
main groups, the N'dama and the West African Shorthorn. The latter group 
can be sul:xlivided into the Savanna Shorthorn and the Dwarf Shorthorn. 
Their area of geographical distribution is illustrated in Map 1.1. They 
are now to be foillld in nineteen coillltries of West and Central Africa. 
The N'dama's original breeding area ·is centred on Guinea, extending to 

·senegal, Gambia, Guinea Bissau, Sierra Leone, northern Liberia, southern 
Mali and northeastern Cote d'Ivoire. The savanna West African 
Shorthorn's original area of distribution extends in a band from Cote 
d'Ivoire, through southern Burkina Faso, across Ghana, Togo, Benin and 
into Nigeria with a few isolated groups being foillld in Cameroon. The 
dwarf West African Shorthorn is associated with the coastal regions, its 
natural area of distribution rilllS from southern Liberia thrQugh to 
southern Cameroon, but within this area it occurs in pockets, the bulk of 
its population being in Benin and Nigeria. Along the northern border of 
the zone where N'dama and West African Shorthorn are folllld, extensive 
cross-breeding with the zebu has occurred. 

From the turn of the century onwards, cattle ·belonging to these 
trypanotolerant breeds were introduced into the central African coillltries 
of Zaire, Congo, Gabon and the Republic of Central Africa by governments 
and individuals who were desirous of setting up cattle keeping in these 
countries in.areas where cattle were virtually unheard of. The N'dama 
was also introduced into several West African coillltries outside its 
original breeding area. Hitherto the N'dama and West African Shorthorn 
breeds had been regarded more as a historical oddity than as having any 
real economic contribution to make. However, as their trypanotolerance 
became recognized their potential in coillltries where the presence of the 
tsetse fly and of trypanosomiasis had to be accepted as a fact of life, 
was realized. They were considered to be better adapted to the sub-humid 
zone and its health problems than the zebu or than non-African breeds. 
Furthermore, being small animals it was felt that farmers who had never 
before had anything to do with cattle would find these breeds easier to 
deal with. 

For those concerned with developing cattle production in the tsetse
infested areas of Africa, the possibility of concentrating on 
trypanotolerant breeds rather than relying on tsetse control or 
trypanocides, at least · in certain parts of the continent, requires 
answers to the following questions: 

1 
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INTRODUCTION 

- is the trypanotolerance of the breeds involved sufficient to make 
their use a viable alternative to tsetse control and/or trypanocide 
use? 

- is their productivity sufficiently high to make them economically 
competitive with zebu or non-trypanotolerant cattle breeds? 

and if the answer to the two previous questions were yes: 
- what are the possibilities for a wider dissemination of the 

these breeds and for an increase in their numbers so as to 
livestock production and the availability of animal protein 
tsetse~infested areas? · 

use of 
extpand 
in the 

- what are the possibilities for increasing the productivity of these 
breeds both in their areas of origin and in new areas, so that their 
contribution to animal protein production can be increased? 

Before any of these questions could be studied an inventory of the 
existing trypanotolerant breeds and their distribution was needed. 
During the 1970's a series of seminars and conferences was held and some 
studies were undertaken to classify the different breeds and to examine 
the potential for using trypanotolerant livestock as a strategy for 
dealing with the problem of trypanosomiasis (Pagot et al., 1972, Huhn 
1973, Pagot 197 4, FAO 197 4, FAO 1975, FAO 1976) . Out of these crune the 
first large scale attempt to catalogue and identify the different taurine 

·trypanotolerant breeds found in the West and Central African countries. 
The study was undertaken together by FAO, ILCA and UNEP, the latter being 
already involved in a joint programme with FAO for the conservation of 
animal genetic resources. It was published as ILCA ( 1979a) and FAO 
( 1980a) and is referred to throughout this work as the FAO/ILCA/UNEP 
(1980) study. The study was carried out between 1977 and 1979, covering 
eighteen West and Central African countries, each of which was visited by 
a consultant. For each country the breeds of taurine cattle, and of 
trypanotolerant sheep and goats found were identified, their origins 
noted and estimates obtained of current numbers and distribution. 

The FAO/ILCA/UNEP study went a step further to examine the productivity 
of the various trypanotolerant breeds found in each country, expressed in 
terms of a standardized productivity index. In order to facilitate 
comparisons between animals of different weights raised under very 
different conditions, an index'of the total weight of one year-old calf 
plus the liv~weight equivalent of the milk produced per cow per year was 
calculated based on the standard of 100 kg of cow maintained per year. 
These indices were produced not only by breed and by country, but where 
the information existed, by production system and degree of tsetse 
challenge. The results indicated that in areas of zero to low tsetse 
challenge there was no evidence that zebu or zebu x taurine crosses were 
more productive than the trypanotolerant breeds. While the productivity 
of the trypanotolerant breeds was lower in areas of medium to high tsetse 
challenge, they remained productive whereas the non-trypanotolerant 
breeds were unable to survive. Thus this study went a long way towards 
providing an affirmative answer to the first two key questions. 
Furthermore, by providing a detailed inventory of the existing 
organizations, projects and multiplication herds working with the 
trypanotolerant breeds, it laid the groundwork for an answer to the third 
question, by determining what the existing institutional capacity for 

. multi plying and distribut~ng these animals was. 

More study of all four questions was required, and some particular areas 
were suggested by the FAO/ILCA/UNEP ( 1980) report. Firstly a more 
systematic examination of the productivity of trypanotolerant, semi-

3 



INTRODUCTION 

trypanotolerant and susceptible breeds under different degrees of tsetse 
challenge was recommended. Secondly, specific areas of experimental 
research were suggested, including into the nutritional, environmental, 
health and husbandry factors affecting the interactions between breed and 
levels of trypanotolerance, the relationship between production potential 
and trypanotolerance, the responses of the trypanotolerant breeds to 
trypa.nocides and their genetic potential. A number of possible sites for 
these research and productivity investigations were identified. To 
investigate these issues, ILCA and ILRAD collaborated with national 
institutions working at these sites in setting up a research network on 
trypanotolerance ·.in 1980. By 1986 ten countries were cooperating in 
contributing data from thirteen sites. The results obtained through the 
ILCA/ILRAD network, through combining pure research, monitoring 
activities and the improvement of village production systems, provide 
encouragement for extending this type of approach in the future. In the 
Gambia, the International Trypanotolerance Centre (ITC), which started 
its programme of work in 1984 and was officially opened in 1987, is an 
example of this type of integrated approach. At the same time more basic 
research is being undertaken by national, bilateral and international 
laboratories on the vector-parasite-host complex so as to study the 
genetics and mechanisms of trypanotolerance. 

Thus, while the first two issues, relating to the question of 
trypanotolerance and relative productivity of the various breeds, have 
been examined in some detail, and are continuing to be studied, the 
third, examining the practical realities of making greater use of these 
breeds, still requires a lot of investigation. The present study aims to 
make a start at tackling specific aspects of this issue. 

1.2 OBJECTIVES 

The key choices for increasing livestock production in the tsetse
infested areas through the use of trypanotolerant cattle are schematized 
in Fig. 1.1. Choices can be made at three levels: whether to base 
production on the existing national cattle population or whether to 
import stock; whether to increase production through growth in the cattle 
populations or through increased production per bovine; and whether to 
base the production system on village cattle or on stock kept on ranches 
or government farms. Obviously these strategies can be combined in any 
way. 

This study was originally primarily concerned with the first issue, 
examining the potential for trade in trypanotolerant breeding stock of 
the· various cattle breeds. However, examining this issue required an 
examination of the other two issues, to that its scope was extended to 
assess how production could be increased in all the countries studied, 
and what production systems were best suited for such production 
increases, especially where these were based on imported stock. 

4 
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Fig. 1. 1 

Strategies for Increasing Cattle Production Using Trypanotolerant Stock 

Factor ' I Possible Choices 
~--------------------!----------------!----------------!----------------: 
: ( 1) Origin of New : Existing Local : Combinations 

Stock Imports : Population of both 
:--------------------:----------------l----------------:~---------------
: ( 2) Method for 
:Production Increase : 

Population 
Increase 

Produ9ti vt ty :. Combinations 
Increase of both 

:--------------------~---------------- ----------------'----------------
( 3) Production 

System used 
Ranch or 
Station 

Village 
System 

Combinations 
of both 

This study was initiated in 1985 under the aegis of FAO's regional 
project GCP/190/RAF/ITA. This project was set up at the end of 1983 with 
six major objectives: 

- to provide governments of interested countries with data on the 
characteristics, availability, cost and health status of 
trypanotolerant livestock; 

- to assist governments in the formulation of development .,projects 
based on the use of trypanotolerant livestock and in obtaining 
finance for these; 

- to provide technical assistance to on-going projects dealing with 
trypanotolerant livestock; 

- to encourage transfers of breeding stock, genetic material (sperm and 
embryos) and biological specimens between countries; 

- to assess staffing and training requirements at national levels and 
to provide assistance in training; · 

- to examine, recommend and encourage the use of measures for the 
conservation of trypanotolerant breeds in danger of extinction or of 
absorption by other breeds. 

The project directly covers the West African countries of Senegal, 
Gambia, Guinea-Bissau, Guinea, Sierra Leone, Liberia, Mali, Burkina Faso, 
Cote d'Ivoire, Ghana, Togo and Benin. It maintains contacts with 
Nigeria, Cameroon, Gabon, the Congo, the Republic of Central Africa, 
Zaire and Equatorial Guinea, all of which have an interest in 
trypanotolerant cattle. 

This study is a response to the project's brief to provide information on 
the characteristics, availability and cost of trypanotolerant livestock 
and to encourage inter-country exchanges. As originally set out the 
study had three main objectives: 

- to look at the trade in trypanotolerant cattle breeding stock, 
examining past imports and exports, their organization, costs and 
impact; 

- to make an inventory of the existing veterinary and customs 
r~gulations as they applied to trade in breeding stock; 

- to assess the supply and demand for trypanotolerant breeding stock. 
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Three consultants undertook visits to the nineteen countries represented 
in this study, covering a total of 24 weeks in 1985. Then the-country 
reports were written up, and in 1986 they were edited and the economic 
modelling components added and this general volume was written. 

As the writing progressed, it became evident that a proper assessment of 
the supply and demand situation for trypanotolerant breeding stock would 
require an analysis of the present productivity of trypanotolerant cattle 
in each potential importing or exporting country, and an evaluation of 
the present and future role of trypanotolerant livestock in each 
country's livestock economy. The scope of the study was thus broadened, 
to include an examination of the role of trypanotolerant cattle in each 
country as well as the historical analysis of the trade in breeding 
stock. 

The final presentation of the study is designed so that it ,complements 
the FAO/ILCA/UNEP (1980) study and the updated version of this (FAO/ILCA, 
1987). It thus consists of a general Volume I which summarizes the data 
from the nineteen country studies, focussing on an evaluation of the 
future supply and demand for trypanotolerant breeding stock, based on 
the economic background to trypanotolerant cattle production and on past 
experiences in trading. trypanotolerant breeding stock. Volume II 
presents nineteen individual country studies assessing the role of 
trypanotolerant cattle in their livestock economies and detailing their 
past experiences and future prospects for trading in trypanotolerant 
breeding stock. The first eighteen countries covered are the same as in 
the original FAO/ILCA/UNEP study with the addition of. a nineteenth, 
Equatorial Guinea. 

Appearing at the same time as this study is an updated version in one 
volume of the FAO/ILCA/UNEP study (FAO/ILCA, 1987). This provides 
current population figures and information on recent studies on 
productivity and production parameters as well as development and 
research work on trypanotolerant livestock. Most pf the information on 
which this is based was collected at the same time as the information for 
the present study. 

1.3 DEFINING THE PROBLEM 

The main practical question which this study addresses is the future 
supply and demand for breeding stock of the trypanotolerant breeds of 
cattle. All three components of the original brief were studied from 
this viewpoint. 

1. 3. 1 PAST EXPERIENCES IN TRADE IN 'IRYPANOTOLERANT BREEDING STOCK 

As noted above, the two main groups of trypanotolerant cattle ·- the 
N'druna and the West African Shorthorn (savanna and dwarf types) are now 
found in parts of West and Central Africa which are well outside their 
individual natural areas of distribution (Map 1. 1) • In particular, the 
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central African countries of Zaire, Republic of Central Africa, the Congo 
and Gabon imported stock from West Africa, and now have populations of 
trypanotolerant cattle breeds which together total about half a million. 
The N'dama's area of distribution has extended eastwards, from Ghana to 
Cameroon, through importations of breeding stock, so that introduced 
populations in Ghana, Togo, Benin, Nigeria and Cameroon now total over 
sixty thousand. 

The available. archival material was analysed in some detail, and all 
operations for which information was available were catalogued. Special 
attention has been paid to transport, organization and cost of the 
operations. The factors determining the success of these transfers, in 
particular in relation to the second choice given in Fig. 1.1, whether 
stock are introduced into a village or a ranching type production system, 
have been examined. 

This historical background, and especially the analysis of the 
large scale operations, provides the practical information on 
future trade can be based. 

l.3.2 LEGAL FRAMEWORK 

recent 
which 

For each country enquiries into the veterinary legislation, customs dues, 
quotas and other regulations which apply to trade in breeding stock were 
made. These varied according to individual country's zoosanitary 
situation, whether they were primarily importers or ex-porters of.stock, 
and according to whether trade was undertaken by the private or the 
government sector. However, in most cases the situation was 
straightforward, and a summary of the common features of the legislation 
governing the trade in breeding stock was made. 

1. 3. 3 ASSESSING FUTURE SUPPLY AND DEMAND FOR TRYPANOTOLERANT BREEDING 
STOCK 

The most complex part of the study was attempting to find a consistent 
and objective basis for evaluating the future supply and demand for 
breeding stock. This complexity arose out of the difficulty of 
coherently combining individual countries' currently perceived capacities 
and desires to export or import with their longer run requirements. 

It thus became necessary to analyse both supply and demand at two levels, 
firstly examining these longer run requirements and production 
capacities, and secondly assessing their more short run needs and plans. 

At the first level, on the demand side, the long run requirements which 
form the background to the more specific need to import breeding stock 
were looked at. These are given by the demand for cattle products. The 
demand for increased cattle production had therefore to be set, briefly, 
in the context of livestock policy and the market for meat and milk. 

On the supply side, the first level estimate required an examination of 
the existing trypanotolerant cattle populations and of their demographic 
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parameters, before trying to estimate their capacity for exporting 
breeding stock. 

At the second level, the more innnediate aspects of supply and demand 
needed to be examined. These are given by individual country's current 
willingness to supply stock, and their present village and ranch cattle 
populations capacity to produce breeding stock. For demanding countries, 
the numbers demanded are very much a function of their existing capacity 
to absorb stock, as reflected by infrastructures, projects, extension 
services etc. 

For each country stvdied, the questions to be asked were schernatized as 
illustrated in Fig. 1.2. A series of tables was derived and presented 
for each country, in order to attempt to answer these questions. This 
required a hypothetical assessment of future production conditions as 
well as information on production and consumption and the proo.uctivity of 
the cattle populations. This information is generally difficult to 
obtain. Thus for each country, different assumptions were tried out, and 
the logical implications of each set of assumptions was calculated. This 
provides planners with a framework for examining the implications of 
different policy decisions. 

Fig. 1.2 

Assessing the supply and demand for trypanotolerant breeding stock: 
Decision-making Tree 

(3) 
0 How many can it ex--port? 

I 
I 

/ YES 
I (2) 

I Could it export 
0 trypanotolerant cattle 

I \ for breeding? 
I \ 

(1) / YES \ NO 
Will the country I \ 
be able to I \ 
produce enough 0 0 STOP. 
beef to satisfy \ I 
its demand? \ I 

\ NO / YES 
\ I (4) 

\ I Can local cattle 
0 population meet the 

\ demand for beef? 
\ 
\ NO 

\ 
\ ( 5) 

0 How many should it import?· 
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Although cattle produce milk and are used for traction, as well as 
producing beef, the demand-side analysis concentrates on beef, for two 
reasons. Firstly, most cattle development programmes and government 
policies focus on meat production. Secondly, increases in the production 
of milk and in the use of animal traction are not constrained by supply
side factors, to the same extent as beef. 

The time horizon taken in this study is the year 2000, in line with FAO's 
food programmes and projections. Thus first question asked related to 
country's ·ability to satisfy local demand.for beef in the future, which 
was analysed in each country study, illustrated in Tables 5 of the 
country studies, where the ratios of production to consumption were 
projected up to the year 2000 (1). 

. . 

Where the country was in a reasonably advantageous· position with regard 
to beef production, the question of its ability to export breeding stock 
was investigated ( 2) • Its trypanotolerant herd's ability to produce 
surplus breeding stock was examined on the basis of existing production 
parameters in the village and ranching sectors using a herd model given 
as Tables 12 of the country studies. This model also calculated potential 
growth rates for the trypanotolerant populations if all breeding stock 
were retained, which serve as a basis for projections of production, 
capacity to multiply stock, etc., as required. The numbers that could be 
surplus to the herd's replacement requirements and from which export 
stock could be selected are then calculated, answering question (3) . 

. However, here again a long run perspective needs to be taken, since 
supplying countries also have to take into account their ability to 
continue to satisfy their own population's demand for cattle production, 
so that question (1) was reexamined, as well as question (4). 

Thus, for all countries, an examination of the present cattle 
population's ability to maintain or increase present, levels of beef 
production per person was ma.de and the results given in Tables 13 of the 
country studies. This provided an answer to the question of how far the 
existing cattle population would be able to satisfy future demand for 
beef ( 4). 

From this calculation those countries with a serious deficit in beef 
production were identified. These countries may wish to consider 
expanding their cattle population base. Guidelines are given as to 
potential beef production and herd expansion from a given number of 
imported breeding stock, under different production systems (5). 

For potential exporters of breeding stock, this calculation also provi~ed 
baselines for assessing their own cattle population's abilities to 
continue to meet demand, and for examining the implications of reducing 
herd growth in order to export breeding stock. 

This analysis is presented in this volume in three parts. The first 
gives the background to trypanotolerant cattle production, setting it in 
its economic context. For the nineteen countries, human and livestock 
populations are given (Chapter 2)·followed by an analysis of meat and 
milk production (Chapter 3) and a description of the trypanotolerant 
cattle populations, of their productivity and a calculation using the 
herd model of their potential growth rates (Chapter 4). The second part 
looks at past experiences in the trade in trypanotolerant breeding stock, 
the numbers involved ( Chapter 5) , organization and impact of the 
operations (Chapter 6) and cost (Chapter 7). The third part assesses 
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the supply (Chapter 8) and demand (Chapter 9) for breeding stock, and the 
legislation governing such 
sunnnarizes the findings, 
recommendations (Chapter 11). 

10 

trade (Chapter 10). 
coming to conclusions 

The final chapter 
and making some 
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CHAPl'ER TWO 

GENERAL SITUATION 

2. 1 THE STUDY AREA 

The nineteen countries included in this study span the whole West African 
coastline from Senegal to Zaire, and include three inland countries as 
well, Mali, Burkina Faso and the Republic of Central Africa. They were 
selected as being those countries where the West African trypanotolera.nt 
breeds are found, and with the addition of Equatorial Guinea, are the 
same countries included in the original study on trypanotolerant 
.livestock (FAO/ILCA/UNEP, 1980). 

The 1980 study was concerned with establishing the size of the 
trypanotolerant populations of cattle, sheep and goats in each country, 
their productivity and how this compared with the non-trypanotolerant 
local breeds. It also examined the various projects involved with 
trypanotolerant breeds and identified possible locations for further 
research into their productivity, a selection of which now contribute 
data to the ILCA/ILRAD trypanotolerance network (ILCA, 1986). 

The present study covers much similar ground but its focus is different. 
Its objective is to try and define what the future for disseminating the 
trypanotolerant breeds could be. It has been restricted to cattle, since 
virtually all trade in trypanotolerant breeding stock has been of cattle, 
with the different countries having their own indigenous breeds of 
trypanotolerant small ruminants. The populations, their production and 
the research herds are again covered, but with a different emphasis. The 
populations are regarded as potential sources of breeding stock, their 
production parameters as indicators of this capacity and of future growth 
rather than as a basis for comparison with other breeds, and the research 
herds are of interest for their capacity to multiply and select stock. 

Most importantly, this study does not focus on the countries 
individually, but is set in the context of the region as a whole, since 

· its ultimate objective is to identify and quantify possible trade links. 
This means that the different countries' trypanotolerant cattle 
populations, production capacity for meat and milk etc. are compared to 
see where the deficits are and what might be the role of trypanotolerant 
cattle in helping to fill these gaps. 

The region's geographical coherence is determined by setting its northern 
limit roughly at the 750 mm isohyet, north of which the dry sahelian 
climate prevails, where . no trypanotolerant cattle are kept. Only the 
extreme northern regions of Senegal, Mali, Burkina Faso, Nigeria, 
Cameroon and the Republic of Central Africa (RCA) fall outside of this. 
Of the .countries studied, only Mali extends well north of this line, 
since about half of the country is in the Sahara desert, this portion is 
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not shown in the illustrative maps in the text. The study zone's 
southern limit is the southern border of Zaire, this being the 
southernmost Central African country to keep the trypa.notolerant cattle 
breeds which originated in West Africa. 

Travelling southwards from the Sahel, the climatic zones spanned are the 
sahelo-sudanian zone, which extends roughly down 1200 mm rainfall, 
followed by the sudano-guinean zone, which continues down 1500 :mm.. South 
of this lies the guinea zone, extending to the coast and whose vegetation 
comprises is mainly derived savanna or the forest zone, with mangrove 
forest along considerable stretches of the West African coastline. 
Considerable proportions of the Central African countries of Cameroon, 
Con.go, continental Equatorial Guinea, Gabon and Zaire are covered with 
equatorial rain forest. The forest extends westwards along the coast; 
Liberia and Sierra Leone have extensive forest belts. The rainfall at 
points on the West African coast reaches 3000 to 3500 nnn. 

In Central Africa, moving south, the sudano-guinean climatic zone follows 
the equatorial rainforest, and the study zone is roughly enclosed by the 
1500 mm isohyet. 

The topography of the region shows it to be relatively flat, with most of 
the area under 500 m of altitude. There are some important upland areas 
within the countries covered, notably Ad.amawa highlands of Cameroon, 
which extend to the Republic of Central Africa, with an average height of 
900 m and a highest point at 3008 m, the Fouta Djallon mountains. of 
Guinea which have an average height of 1000 m and maximum of 1537 m and 
are.the source of the Niger River, Nigeria's Jos Plateau with its highest 
point at 1690 m and an average altitude of 800 m. Less extensive 
highland areas are Gabon's Mont Crystal, which rises to 1000 m and the 
Togolese Mountains which rise to 920 m and average 600 m (adapted from 
FAO/ILCA/UNEP, 1980) . In Zaire, but outside the area directly concerned 
by this study, an-important highland area along the East African rift 
valley in the east and along its southern border is found. In the 
context of this study the highland areas are important because they are 
generally free of tsetse or tsetse are only present at a low density. 

Apart from this, tsetse are found throughout most of the area studied and 
south of the 750 mm rainfall line. In some coillltries their area of 
natural distribution has been modified, especially for the morsitan.s 
group by the effects of human activity in modifying the habitat. This is 
especially true in Nigeria. In other countries, tsetse control 
activities undertal{en on various scales have had some impact on fly 
populations (among them Nigeria, Cameroon, Cote d'Ivoire, Burkina Faso, 
Senegal). A 'Revision of Second Edition of Tsetse Distribution Maps' 
was published in 1984 (Katondo, 1984) and recent descriptions of the 
glossina distribution in each country can be foillld in FAO/ILCA (1987). 
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2.2 THE HUMAN PICTURE 

2.2.1 POPlJLA_TIONS 

In 1985 the study area contained an estimated 207 million people spread 
at an average density of 26 people per sq km over 7.9 million sq km. 
Their distribution among the cot.mtries is shown ,in Table 2.1. Two 
countries, Zaire and ~igeria, dominate the group from the point of view 
of population, with nearly 127 million people. Of the remaining 
countries, seven - Senegal, Guinea, Mali, Burkina Faso, Cote d'Ivoire, 
Ghana, and Cameroon have human populations of over five million. 

Table 2.1 General Information on the Countries Studied - 1985 

Surface 1985 Human Average % of Estimated 
Area Population people per Population % growth 

sq km l000's sq km Rural rate 

1. Senegal 196,200 6,381 33 60 2.8 
2. Gambia 10,400 741 71 79 3.2 
3. Guinea Bissau 36,125 870 24 80 2.2 
4. Guinea 245,900 6,353 26 80 2.9 
5. Sierra Leone 72,200 3,796 53 65 2.6 
6. Liberia 96,320 2,272 24 62 3.3 
7. Mali 1,240,000 7,850 6 77 2.6 
8. Burkina Faso 274,000 6,836 25 89 2.5 
9. Cote d'Ivoire 322,500 10,187 32 53 4.0 

10. Ghana 238,500 12,608 53 65 3.3 
11. Togo 56,800 3,015 53 75 2.8 
12. Benin 112,600 3,940 35 80 2.8 
13. Nigeria 923,750 96,000 104 75 2.8 
14. Cameroon 475,000 9,738 21 60 2.4 
15. Central Africa 623,000 2,672 4 68 2.5 
16. Gabon 267,000 1,374 5 68 2.8 
17. Congo 342,000 1,967 6 40 3.5 
18. Zaire 2,345,000 30,562 13 83 3.0 
19. Equatorial 28,052 305 11 69 1.8 

Guinea 

Totals 7,905,347 207,468 26 

Source: Compiled from country reports. 
Note: Human populations all converted to 1985 estimates using the 

growth rates giv~n in column six. 
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Some of the population figures above are projections from census re.sul ts 
obtained in the 1980's, however many date back much further than that, 
mostly to the late 1970's. Although most countries try to have a census 
every ten years, it is an extremely expensive and complex logistic 
exercise and in some cases this has not been feasible - for example 
Nigeria, ~ith its huge population is relying on projections rather than 
recent census results. 

2.2.2 DISTRIBUI'ION AND DENSITY 

The population densities vary greatly, as illustrated in Map 2.1. The 
most densely populated country by far is Nigeria, with an estimated 
average of 104 people per sq km, virtually twice that of· the other 
densely populated countries. Furthermore Nigeria has even higher 
population densities locally in the south and in parts of the north. The 
largest country is Zaire, covering 2.3 million sq km, nearly 30% of the 
whole area studied. The lowest population densities are in the central 
African countries of the Republic of Central Africa with 4 people per sq 
km, Gabon with 5, and the Congo with 6 and in Mali, also with 6, due to 
the emptiness of its huge area of desert. The more densely populated 
countries otherwise are the coastal West African counties of Gambia, 
Sierra Leone, Ghana and Togo. Again these have high populations in their 
southern regions, which the average population density map does not show. 
Otherwise, the densely populated areas of the region are along the Niger 
River in Mali and in Northern Nigeria. 

Estimates of the proportion of the population living in rural areas are 
also given in Table 2.1. Obviously these vary in the definitions of rural 
and urban populations used, and in their accuracy. Many refer simply to 
the proportions found in the last census, which was often ten or more 
years ago. Since the urban populations are generally growing more 
rapidly than the rural populations, this means that the proportion of 
people living in urban areas is often underestimated. Examining the 
figures given, the Congo is the only country where most of the population 
lives in towns, being concentrated in the towns of Brazzaville, Pointe 
Noire and N'kayi. In the Cote d'Ivoire only a little over half the 
population lives in the rural areas. Elsewhere this proportion generally 
lies between 65 and 80%. These rural inhabitants mostly rely on 
agriculture to earn their living, however their contribution to GDP as 
measured by output from the primary sector is generally less than that of 
other sectors (see Section 2.2.3, below). 

Finally Table 2.1 gives the current estimates of human population growth 
rates used by each country for its population projections, with 
population figures entirely dependant on the rate used where the last 
census was held some time ago. The growth rates used vary considerably, 
from 1.8% for Equatorial Guinea, to 4.1% in the Cote d'Ivoire with most 
rates around or just below 3%. Again the scientific basis for these 
growth rates varies, some are based on recent, some on long past 
demographic studies, some on the rates applying between consecutive 
census results, and some are fairly rough estimates. Many countries did 
not distinguish between urban and rural population growth rates in their 
projections, and the average rates given are supposed to cover this 
differential growth. 
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It was felt that, despite the need to make human population projections 
in order to assess future demand and compare these to livestock 
population growth, an assessment of the validity of these rates was 
well outside the scope of this study, so the rates used in each country 
were accepted and used for all the projections made in this study. These 
rates should thus be treated as assumptions whose implications are 
studied, but which are subject to variation and should be substituted for 
by better rates as better information becomes available. They should be 
treated with some reserve where they are based on demographic data 
collected over ten years ago, in a rapidly changing environment. 
Because of improvements in human health and rapid urbanization, in many 
cases the higher growth rates are the more credible. 

2.3 RUMINANT LIVESTOCK POPULATIONS 

2.3.1 CATTLE 

2.3.1.1 Populations 

Looking at the cattle populations, which are this study's basic subject, 
Table 2.2 gives the total for each country, and the number. and proportion 
of these that belong to the trypanotolerant breeds. The nineteen 
countries studied have a total cattle population of about 37 million, of 
which 9.8 million, in fact just over a quarter, belong to the 
trypanotolerant breeds as identified and described in FAO/ILCA/UNEP 
(1980) which included both the pure-bred taurines belonging to the N'dama 
and WAS groups and their crosses with zebu. In the present study, · the 
word 'trypanotolerant' is initially used to cover both pure-bred and zebu 
crosses, however, the analysis of the supply and demand for 
trypanotolerant breeding stock refers to the pure-bred N'dama or WAS 
stock. 

Nine countries have total cattle populations of over 1 million, of these 
the largest populations are in ·Nigeria (10.9 million), Mali (6.7 
million), Cameroon (4.1 million) and Burkina Faso (3 million). In each 
of these cases the zebu population accounts for the vast majority of 
cattle. The largest trypanotolerant cattle populations are in Guinea, 
with 2.3 million N'dama, Mali with 1.1 million N'dama and N'dama x zebu 
crosses and Senegal with 1 million N'dama and N'dama x zebu crosses. 

The margin of error in these estimates of cattle populations is far 
greater than was the case for people. Cattle numbers are generally 
estimated either on the basis of tax figures or of numbers vaccinated. 
The former can lead to severe 1~1derestimates as people are reluctant to 
declare all their stock. Using vaccination figures as a basis can lead 
to under-rer.ording where not all stock present themselves, to over
recording if based on doses of vaccine used rather than animals counted, 
and to the misallocation of mobile cattle populations where these are 
attracted to better run or cheaper vaccination campaigns or where their 
seasonal movements mean that they are not necessarily vaccinated and thus 
recorded in their true home. 
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The practice in most countries is to start with a figure that was . once 
established with some certainty as the result of a vaccination campaign 
or census, and then to increase it annually at an accepted projection 
rate - generally 2% to 3%. Thus the numbers given need to be regarded 
more as orders of magnitude than exact figures, although in many cases 
they are based on recent surveys and in one case (Sierra Leone) on a 
complete aerial survey, although this was undertaken some years ago. 

Table 2.2 

1. Senegal 
2. Gambia 
3. Guinea Bissau 
4. Guinea 
5. Sierra Leone 
6. Liberia 
7. Mali 
8. Burkina Faso 
9. Cote d'Ivoire 

10. Ghana 
11. Togo 
12. Benin 
13. Nigeria 
14. Cameroon 
15. Central Africa 
16. Gabon 
17. Congo 
18. Zaire 
19. Equatorial 

Guinea 

TOTALS 

Cattle 
Population 

l000's 

2,200.0 
305.0 
300.0 

2,307.0 
333.2 

12.6 
6,663.0 
3,000.0 

922.0 
1,002.0 

247.0 
922.0 

10,900.0 
4,099.0 
2,147.4 

17.4 
65.0 

1,461.0 
.3 

36,903.9 

Cattle Populations in the Countries Studied 

Trypanotolerant Cattle 

l000's % of cattle 

1,053.0 
299.0 
300.0 

2,307.0 
333.2 

12.6 
1,092.0 
1,000.0 

672.0 
994.0 
242.0 
760.0 
200.0 

11.0 
7.4 

17.4 
65.0 

451.1 
.1 

9,816.8 

48 
98 

100 
100 
100 
100 

16 
33 
73 
99 
98 
82 

2 
0 
0 

100 
100 

31 
31 

27 

Cattle 
per 

Person 

.36 

.44 

.34 

.37 

.09 

.01 

.89 

.45 

.09 

.08 

.08 

.24 

.11 

.43 

.82 

.01 

.04 

.05 

.oo 

.18 

Cattle 
per 

sq km 

11.2 
29.5 
8.3 
9.4 
4.6 

.1 
5.4 

10.9 
2.9 
4.2 
4.3 
8.2 

11.8 
8.6 
3.4 

.1 

.2 

.6 

.o 

4.7 

Source: Compiled from country studies. The populations estimates are all 
for the years 1983 to 1985. They have .not all been converted to 
a common base year, as consistent growth rates for projecting 
these do not really exist. The number per person was calculated 
on basis of the human population for the same year as the cattle 
population estimate. In order to determine to which year a 
population refers, the country study can be consulted. 

2.3.1.2 Distribution and Density 

The cattle distribution is very uneven (Map 2.2). The country with by 
far the densest cattle population is the Gambia, which over its small 
area has just over 300,000 head, giving an average density of nearly 30 
per sq km. Other countries with between 8 and 12 head per sq km are 
Senegal, Guinea Bissau, Guinea, Burkina Faso, Benin, Nigeria and 
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Cameroon. If its desert area is excluded, Mali's cattle population 
density falls well within this limit. Liberia and the four Central 
African countries of Congo, Gabon, Equatorial Guinea and Zaire have far 
less than one bovine per sq km - this reflecting to a large extent their 
considerable expanse of equatorial forest and linked to it the absence of 
a cattle-keeping tradition. 

In order to assess the countries' ability to provide beef for their 
populations, a first level indicator is the ratio of bovines to humans. 
This is illustrated in Map 2.3. The two countries which stand out are 
Mali, with 0.89 bovines per person and the Republic of Central Africa 
with 0.82. Both have low hum.an population densities, and they contrast 
in that whereas Mali is a traditional cattle keeping country, in RCA, 
cattle were not kept until the 1920's. It has since become a focus for 
Chadian and Cameroonian Mbororo herders of zebu stock, · who have 
immigrated in increasing numbers, spurred on in recent years by the 
drought, economic and political problems. The third landlocked country, 
Burkina Faso, has the next highest bovine/human ratio, 0.45, followed by 
the Gambia, with 0.44, since the latter has both high human and high 
cattle populations. In.fact, the cattle populations per person are also 
high throughout the original breeding area of the N'dama breed, that is 
in Senegal, Gambia, Guinea Bissau and Guinea, which have between 0.34 and 
0.44 cattle per person. Cameroon also falls within this range, also 
having a well-established cattle raising tradition. 

With the exception of Benin and Nigeria, which like Cameroon have high 
cattle populations concentrated in the north of the country, the other 
West African coastal countries have less than 0.1 bovine per person, as 
do the Central African countries, excluding Cameroon and RCA. 

2.3.1.3 Trypanotolerant Cattle 

Without distinguishing between the breeds, or between pure taurines and 
taurine x zebu crosses, the total trypanotolerant cattle populations in 
each country have been listed in Table 2.2. Map 2.4 shows these as a 
proportion of all cattle. 

The most striking aspect of this is that the share of trypanotolerant 
cattle in the total cattle population is almost everywhere the inverse of 
the number of cattle per person, as illustrated in Map 2. 3. The 
exceptions are the area of natural distribution of the N'dama - the 
Gambia, Guinea and Guinea Bissau and the Casamance area of southern 
Senegal (although for the latter the national figures disguise this). 
All these areas have high numbers of cattle per person and virtually all 
of their cattle are trypanotolerant. 

Otherwise, the countries with a low proportion of trypanotolerant cattle 
are those which extend into the sudano-sahelian zone - Mali, Burkina 
Fas·o, Nigeria, Cameroon and the Republic of Central Africa. If these 
five countries are excluded, most of the other fourteen coastal and 
equatorial countries have virtually only trypanotolerant cattle: out of a 
total of 10.1 million, 7.5 million or about three quarters are 
trypanotolerant. However, the Cote d'Ivoire, although a coastal 
country, has in recent years attracted considerable immigration of 
herders with zebu cattle who were pushed southwards by successive 
droughts and saw in the Cote d'Ivoire an economically attractive 
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situation. Other coastal countries with high proportion of non
trypanotolerant stock are Zaire, which has a high zebu population on 
its eastern border and on a much smaller scale, Equatorial Guinea, which 
has imported European breeds that are kept on a tsetse free plain on 
Bioko Island. 

Cattle distributions very much still follow climatic lines and the tsetse 
distributions determined by these. The countries with significant areas 
of under 1000 mm rainfall have important zebu populations. The zebu 
populations have shifted southwards following the droughts of the early 
1970's and 1980's, and aided in cases like Nigeria by the erosion of the 
morsitans group's habitat by its dense human population. They have 
e.x--panded into southern Mali and Burkina Faso, southwards in Senegal and 
Nigeria, into the northern Cote d'Ivoire, Ghana and Benin and into the 
Republic of Central Africa. 

The N'dama zone is an area of old established cattle raising, and cattle 
numbers per person remain high there. · In the Central African countries 
the trypanotolerant cattle populations have for the most part become more 
firmly established over the past two decades. 

2. 3. 2 SMALL RUMINANTS 

In Table 2.3 estimates of the small ruminant populations are given. These 
come to 29 million sheep and 49 million goats. The highest populations 
are in Mali and Nigeria, followed by Burkina Faso, Cameroon and Zaire, 
all of which have over 4 million small ruminants. 

Once again, the uncertainty as to total numbers ·must be emphasized. 
Although small ruminant populations are more likely to be sedentary than 
cattle, numbers vary considerably throughout the year since mortality 
rates are high and the production cycle is short. 

The average number of small ruminants per sq km is 10. The densest 
population would appear to be in the Gambia, with 32 per sq km, a figure 
likely to be accurate, since a sheep and goat census was actually 
undertaken. Otherwise the density of small ruminants is relatively high 
in Senegal, Mali and Burkina Faso - countries which also had lots of 
cattle, and in the coastal countries of Ghana, Togo, Benin, Nigeria and 
Cameroon. Small ruminant numbers per sq km are lowest in the Central 
African countries at between 1 and 2 per sq km. 

Relating numbers of small ruminants to the human population, Table 2.3 
again shows a lot of variation - from 1.8 per person in Mali to .1 in 
Equatorial Guinea. In addition to Mali, Burkina Faso, Benin and Cameroon 
have . 5 or more small ruminants per person. The lowest numbers, less 
than .25 small ruminants per person are found in Sierra Leone, Liberia, 
Ghana, Congo, Gabon, Zaire and Equatorial Guinea. Numbers in Sierra 
Leone in particular are thought to be somewhat under-recorded, since the 
aerial survey on which its cattle populations are based probably had 
difficulty picking out goats kept under shelters or in compounds 
(Huntings Technical Services, 1979). 
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Table 2.3 Small Ruminant Populations in the Countries Studied 

Total Sheep Total Goat Small Small 
Population Population Ruminants Ruminants 

l000's l000's per sq km per person 
----------------------------------------------------

1. Senegal 983 1,967 15 .49 
2. Gambia 162 175 32 .47 
3. Guinea Bissau 110 230 9 .39 
4. Guinea 1,026 915 8 .32 
5. Sierra Leone 264 145 6 .11 
6. Liberia 210 200 4 .20 
7. Mali 6,329 6,928 -11 1.78 
8. Burkina Faso 2,100 2,645 17 . 71 
9. Cote d'Ivoire 1,032 748 6 .17 

10. Ghana 1,555 1,283 12 .24 
11. Togo 621 735 24 .46 
12. Beriin 1,243 1,093 21 .61 
13. Nigeria 9,500 23,300 36 .33 
14. Cameroon 2,300 2,500 10 .50 
15. RCA 94 1,017 2 .30 
16. Gabon 96 90 1 .14 
17. Congo 85 180 1 .15 
18. Zaire 964 4,502 2 .18 
19. Equatorial 5 20 1 .09 

Guinea 

TOTALS 28,679 48,672 10 .37 

Source: Compiled from the country studies. As was the case for ·cattle 
in Table 2, the population estimates refer to different years 
over the period 1983 to 1985. They are related to the human 
population for the relevant year in order to calculate the 
number per person. . 

Note: Sheep and goat numbers for the Gambia have been projected from 
the 1979 census result to give numbers for 1983/84. 

2.3.3 LIVESTCXX AND AGRICULTURE IN THE ECONOOY 

Thus it becomes possible to begin to subdivide and characterize the 
region as defined by its human and ruminant livestock populations and 
their relations to each other. 

Senegal, the Gambia, Guinea Bissau and Guinea, co11Q.tries which in this 
study are inevitably most easily identified as com~~ising the natural 
area of distribution of the N'dama breed, all have relatively dense 
cattle populations and consistently high numbers of cattle per person. 
Only Senegal has zebu cattle as well. The two former, especially the 
Gambia also have dense human populations, and the group as a whole have 
relatively high numbers of small ruminants per person. 

Moving down the coast, Sierra Leone has a high human population 
density, but fewer cattle and far fewer small ruminants per person. In 
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neighbouring Liberia, over a third of the country is covered by forest, 
and livestock populations are very low, similar to the densities and 
numbers per person found in the Central African countries which have a 
similar climate. 

The remaining West African coastal countries, Cote d'Ivoire, Ghana, Togo, 
Benin and Nigeria and the Cameroon, which bridges Central and West Africa 
are fairly diverse. The population giant of the region is Nigeria, and 
human population densities are also high in Ghana and Togo, and at a 
medium level in the other countries. Benin, Nigeria and Cameroon have 
relatively high numbers of cattle per sq km, and relatively high numbers 
per person. However in Benin, virtually all cattle are trypanotolerant, 
for Nigeria and Cameroon the opposite is true. In Togo, Benin and 
Cameroon numbers of small ruminants per person are high, in the other 
three countries they are relatively low. 

The three landlocked countries, Mali, Burkina Faso and the Republic of 
Central Africa are distinguished by the importance which cattle play in 
their economy, with high numbers per person and relatively low human 
population densities in Mali and Central Africa. In all three countries 
zebu cattle predominate. Mali and Burkina Faso also have high numbers of 
small ruminants per person. 

Finally, the Central African countries of Gabon, Congo, Zaire and 
Equatorial Guinea have as a major common feature that cattle keeping was 
virtually unknown in three of the countries until the turn of the century 
and in Zaire was restricted to the eastern part of the country. In all 
four countries cattle numbers per person are very low, and virtually all 
the cattle in Gabon, Congo are trypanotolerant, as are those in the 
continental area of Equatorial Guinea and in the western regions of 
Zaire. 

As can thus be seen, there are exceptions to each generalization or 
attempt to group the countries, nevertheless these make it possible to 
characterize the study area. The next chapter looks at the role of the 
livestock sector in providing food. Setting the economic context, it 
must be remembered that although in almost all the countries studied, the 
majority of the population lived in rural areas (Table 2.1), the share of 
agriculture, and of livestock in the Gross Domestic Product (GDP) of 
individual countries has tended to be far lower than the proportion of 
the population employed in each sector. Typically, between 50% and 90% 
of the population in these countries is thought to earn its income 
entirely within the agricultural sector, which includes livestock, 
fishery and forestry. For the countries studied the share of agriculture 
in GDP varied between 10% for the Congo with its high urban population, 
and over 50% for countries which lack mineral resources and industries. 

Within the agriculture sector the contributions of livestock to GDP are 
also small, generally between 1% and 3% for countries with medium to low 
livestock populations. The role of the livestock sector is only of 
significant importance in Mali and Burkina Faso where cattle exports form 
a major part of total exports, in the Gambia where it is thought to 
account for 10% of GDP, in Senegal, and to a lesser extent in Cameroon 
and the Republic of Central Africa. However, livestock products are very 
important in consumption patterns and among the value and volume of 
imports in most countries as is illustrated in the following chapter, 
which examines meat and milk production and consumption. 
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CHAPI'.ER THREE 

BACKGROUND TO ·DEMAN D 

THE ECONOMIC ROLE OF CATTLE 

3 .1 ASSESSING THE DEMAND FOR CATTLE PRODUCTION 

Having examined the region as a whole and looked at its human and 
ruminant livestock populations, the next step in assessing future 
requirements for cattle production lies in an appreciation of the 
different countries' ability to satisfy local demand for the main 
products from cattle - beef, milk and to a lesser extent for animal 
traction. Other products from cattle, such as manure and hides are not 
considered separately here, they are regarded as being part of the 
general benefits of keeping livestock, rather than as being individually 
demanded. Once the situation in the meat and milk market has been 
clarified, it becomes possible to try and focus on the potential role of 
trypanotolerant livestock within this. 

With regard to foodstuffs it is particularly important to distinguish 
between two components of demand. The first is a function of purchasing 
power and hence reflects income levels and current prices for the 
products. The amount actually consumed gives an indication of the 
quantities thus demanded. The extent to which local production meets 
this demand can be calculated by looking at exports and imports. This 
estimate of demand does not, however, give any indication of the extent 
to which the other component of demand, nutritional need, is being met. 
Setting or applying nutritional standards is outside the scope of this 
study, nevertheless the great variations in per capita consumption levels 
found during this study, in countries with similar nutritional needs, 
clearly points to areas of deficit. 

3. 1. 1 MEAT PRODUCTION AND CONSUMPTION 

Quantifying meat production is difficult in most African countries. 
Smaller species are slaughtered at home by their owners, and only the 
larger ones, especially cattle, are sold to traders and butchers, but 
still often leave or enter the country or are slaughtered without this 
being officially recorded. All the countries visited keep some 
slaughter records, usually covering the main towns, and maintain some 
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border controls. However, meat production can really only be estimated 
on the basis of livestock populations, combined with offtake rates and 
slaughter weights. 

Thus for each country in this study and for each species, the existing 
slaughter statistics, records of carcass weights at different locations, 
and estimates of offtake rates, especially those confirmed by field 
surveys were examined as well as local estimates and projections of meat 
production. As far as possible these local estimates were used as a 
basis, however it was also felt that it was important to be consistent 
throughout the study and thus in the end a fairly standard set of 
parameters was applied for similar breeds and production systems, in the 
hope that this would produce consistent results for each country that 
could be compared with those for the other countries. 

For each species a range of offtake rates was applied, and"a range of 
carcass weights. Meat production was estimated on the basis of a carcass 
weight without deducting a proportion for wastage and without adding a 
proportion for offal or the 'fifth quarter'. The production estimates 
are thus relatively conservative, but remain consistent. 

3.1.1.1 Beef Production 

Since cattle are the species being studied, information on their offtake 
rates and slaughter weights was looked at in more detail than for other 
species. 

For offtake, the most commonly used figure in the different countries was 
10%. In some countries, especially those where a large zebu population 
coexisted with a much ~maller trypanotolerant population, it was thought 
that among trypanotolerant cattle offtake rates were lower. This-_ is 
because the trypanotolerant cattle are kept by farmers, in smaller herds 
than the non-sedentary zebu, sometimes in more isolated areas nr away 
from the trade routes and cattle traders' and butchers' traditional 
circuits and are often only slaughtered at ceremonial .occasions. In some 
countries very low official prices or certain marketing policies have 
further served as a disincentive to livestock sales. Thus the offtake 
rates used in the estimates varied.around 10%, usually being between 8% 
and 12%. 

Beef production was estimated separately for pure-bred taurine cattle, 
zebu-taurine crosses and zebu cattle because of the big differences in 
weights. The carcass weights used were: 

85 to 100 kg for purebred taurines (at or near to the lower limit 
for the West African Shorthorn and to the upper limit for N'dama), 

- 120 to 130 kg for crosses, 
- 140 to 150 kg for zebus. 

Higher weights are often quoted for all these categories, however these 
tend to refer to figures obtained from stock bred on government stations 
or ranches or to data from urban abattoirs, where the larger animals are 
sold. Furthermore, a high proportion of slaughter cattle are culled 
females whereas the high weights cited by some sources usually refer to 
adult males. 

Although the norms used above were applied to all countries, the 
differences in the breed composition and offtake rates made for a 
surprisingly wide range of figures for beef production per head of cattle 
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maintained in the herd. Th.is ranged from 15 kg for the RCA, based on 11% 
offtake and 140 kg carcass weight for its virtually entirely zebu cattle 
population to 7 .2 kg for Guinea Bissau, with a very limited marketing 
infrastructure and hence an offtake rate of 8% and relatively low weights 
for its N'dama cattle at 90 kg. Further details of the figures for the 
trypanotolerant cattle in each country are given in Section 4.2.1, where 
the parameters determining beef production in trypanotolera.nt cattle are 
discussed in more detail. Th.e figures used for each individual country 
are given Tables 3 of the country studies in Volume II. 

Table 3.1 gives the total figures for beef production and consumption for 
each country and per inhabitant of each country. Beef consumption was 
calculated for each country from the production figures by adding imports 
and deducting exports of beef and cattle. Meat imports and exports are 
generally well documented, although for some countries it was difficult 
to get information itemizing meat imports by species since some of the 
standard categories in the international trade statistics, such as 
preserved meats, combine meats produced by the various livestock. 

Live cattle ex-ports and imports were more difficult to estimate; although 
detailed statistics do exist, these are always recognized as understating 
the real trade flows. Government attempts to regulate, tax or restrict 
cattle exports and imports have had the effect of increasing the 
proportion of trade which is unrecorded. Estimates of the extent to 
which numbers were under-recorded were made by the local Livestock 
Service and these were cross-checked-with the statistics and estimates of 
the receiving or sending country. For slaughter cattle slightly higher 
carcass weights were used in estimating the tonnages involved as these do 
tend to be higher quality animals, predominantly mature :males. 

Turning to the results presented in Table 3.1, the nineteen countries 
produced an annual total of 476,000 tonnes of beef and consumed 833,000 
tonnes, giving an average production/consumption ratio of 57%, with 2.4 
kg being produced per person and 4.1 kg consumed per person per annum. 

-
Two countries·stand out as being very different from the others in this 
study, Mali and Burkina Faso, since both export considerable quantities 
of beef. Thus the totals were also calculated excluding these t~o from 
the sample. 'l'he tonnage produced then falls to 349,000, and th.at 
consumed by rather less, to 754,000 tonnes, so that the average 
production/consumption ratio for the remaining seventeen countries is 
only 46%. Production per person also falls sharply, by just under a 

··quarter, to 1. 9 kg per annum. 

Looking at the distribution of production and consumption within the 
countries, only three countries produce more than 50,000 tonnes of beef 
per annum - :Mali, Nigeria and Cameroon. A further four produce between 
20,00Q and 50,000; these are Senegal, Guinea, Burkina Faso and the 
Republic of Central Africa. On the consumption side Nigeria dominates, 
as its share is nearly half of the beef annually consumed in the nineteen 
countries. This proportion is almost exactly the same as the share· of 
its population in the total population of the region (Table 2.1). Only 
two other countries' consumption of beef exceeds 50,000 tonnes annually, 
Cote d'Ivoire and Cameroon, ·and another six countries consume between 
20,000 and 50,000 tonnes. These are Senegal, Guinea, Mali, Burkina Faso, 
Republic of Central Africa and Zaire. 
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Table 3.1 

1. Senegal 
2. Gambia 
3. Guinea Bissau 
4. Guinea 
5. Sierra Leone 
6. Liberia 
7. Mali 
8. Burkina Faso 
9. Cote d'Ivoire 

10. Ghana 
11. Togo 
12. Benin 
13. Nigeria 
14. Cameroon 
15. RCA 
16. Gabon 
17. Congo 
18. Zaire 
19. Equatorial 

Guinea 

Totals 
(excl. 7 and 8) 

Annual Beef Production and Consumption 1983 - 85 

Beef Production 

Total 
tonnes 

kg per 
person 

Beef Consumption Production/ 
---------------- Consumption 
Total kg per Ratio 

tonnes person % 
.. ---------------------------------------------------

27,406 
2,920 
2,160 

20,763 
2,666 

132 
90,280 
37,307 
12,116 
10,555 
2,478 

10,378 
147,655 
57,291 
33,036 

100 
561 

18,650 
2 

476,456 
348,869 

4.4 
4.2 
2.5 
3.4 

.7 

.1 
12.2 
5.6 
1.2 

.9 

.8 
3.0 
1.6 
6.0 

12.7 
.1 
.3 
.6 
.o 

2.4 
1.9 

27;313 
2,913 
2,160 

20,013 
3,913 
4,404 

48;280 
30,759 
61,931 
10,556 
10,912 
9,294 

456,248 
62,443 
38,436 
12,500 
6,161 

24,650 
200 

833,086 
754,047 

4.4 
4.2 
2.5 
3.2 
1.1 
2.1 
6.5 
4.6 
6.1 

.9 
3.7 
2.7 
5.0 
6.6 

14.7 
9.7 
3.4 

.8 
1.0 

4.1 
4.0 

100.·3 
100.z 
100.0 
103,7 
68.1 
3.0 

187.0 
121.3 

19.6 
100.0 
22.7 

111.7 
32.4 
91. 7 
86.0 

.8 
9.1 

75.7 
1.0 

57.2 
46.3 

Source: Compiled from country studies, based on authors' calculations of 
production and consumption as presented in Tables 3 and 4 of the 
country studies. 

Note: - The second calculation excludes Mali and Burkina Faso 
(countries 7 and 8, which produce a substantial surplus of 
beef and have predominantly zebu cattle populations). 

- These estimates were made for.a year for which information 
could be obtained,· which falls within the range 1983 - 1985; 
the average kg per person was calculated for the year in 
question in the country studies and for an estimate of total 
population for 1984 for the figures covering the whole region. 

Turning from the overall tonnages to the more important indicators in 
terms of welfare - production and consumption per person per annum, the 
figures given in Table 3 . 1 · are illustrated in Maps 3 . 1 and 3. 2. Average 
beef production per person over all nineteen countries was 2.4 kg per 
annum. Looking at Map 3.1, the production levels per person obviously 
to a large extent echo Map 2.3 of the previous chapter which illustrated 
the number of oovines per person. In West Africa, Sierra Leone, Liberia, 
Ghana and Togo produced less than 1 kg of beef per person per year, as 
did the four Central African countries of Gabon, . Congo, Zaire and 
Equatorial Guinea. Cote d'Ivoire and Nigeria only produced slightly more 
than this, 1.2 and 1.6 kg respectively and Guinea Bissau produced 2.5 kg 
per person. Senegal, the Gambia, Guinea and Benin produced between 3 and 
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5 kg per person, and finally the three landlocked countries with the high 
cattle populations, Mali, Burkina Faso, RCA as well as Cameroon produced 
more than this. Mali and RCA produced over· 12 kg per person, Burkina 
Faso and Cameroon about half this amount. 

On the consumption side, the picture alters significantly for about h~lf 
the countries. The Cote d'Ivoire and Gabon enter the ranks of those 
consuming above 5 kg of beef per person per year, with · 6. 1 kg and 9. 7 kg 
respectively and Nigeria just misses this category with · consumption at 
5.0 kg. Imports bring the Congo's meat consumption up to 3.4 kg and that 
of Togo up to 3.7.kg. The RCA imports beef, and average consumption of 
beef there is the highest in the region, on these estimates, at nearly 15 
kg. Of the exporting countries, Mali only consumes just over half of 
what is produced, about 6.4 kg, and Burkina Faso's high level of exports 
leave it consuming 4.6 kg of beef per person per year. 

The export and import situation is further clarified by looking at the 
calculated production/consumption ratios. These varied from 188% for 
Mali, to under 5% for Liberia, Gabon and Equatorial Guinea, all with 
total cattle populations-of under 20,000. As noted above the average for 
all nineteen countries was 57%, falling to 46% with the exclusion of Mali 
and Burkina Faso, the two main exporters. 

In fact, there were in all only four countries which were net exporters -
Guinea, Mali, Burkina Faso and Benin, and in each case they were net 
exporters of beef, and its importance in total production and exports 
made them net exporters of meat as well. Both Burkina Faso and Mali 
export primarily to the Cote d'Ivoire, also to Togo and Nigeria and via 
the· Cote d'Ivoire or Guinea to Sierra Leone and Liberia. Guinea also 
exports stock, but until recently there were no official cattle exports 
and so these were roughly estimated, and for the year chosen were nearly 
matched by meat imports. Benin e~rts stoc~ to Nigeria, attracted by 
its very high meat prices. Cameroon and RCA also export some stock but 
this is outweighed by meat imports. 

At the other end of the spectrum were those seven countries which 
imported more than two thirds of the beef they consumed - Liberia, Cote 
d'Ivo.ire, Togo, Nigeria, Gabon, Congo and Equatorial Guinea. In the 
middle were two countries which imported between a third and a fifth of 
their consumption needs, Zaire and Sierra Leone. 

Finally, there were six countries which has production/consumption ratios 
of 80% to 100% for beef · - Senegal, Gambia, Guinea Bissau, Cameroon, 
Central Africa and Zaire. .However, with the exception of Cameroon and 
Central Africa, all of these also consumed less than 5 kg per person per 
year. 

This under lin·es the dichotomy discussed at the beginning of this chapter, 
between demand as expressed through purchasing power and demand as 
measured by nutritional requirements. The calculated production/ 
consumption ratios refer to the former, only reflecting the degree to 

· which the countries are able to cover the total amount they can afford to 
buy at current prices by local production of the product. Thus many of 
the countries which were nearly 'self-sufficient' in beef production 
consumed relatively low quantities per person, whereas Gabon, which at 
the time imported virtually all the beef it consumed, had a high level of 
consumption per person. 
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3.1.1.2 Total Meat Consumption 

Following on from the estimate of beef consumption, total meat 
consumption was calculated following the same procedure. Norms were 
fixed for each species and these were more or less adhered to. However, 
they were adjusted as far as possible to fit in with production estimates 
found on the country visits and so as to take into account local 
information on offtake rates and carcass weights. 

The norms used were as follows: 
- for sheep an offtake rate of between 25% and 30% was applied, and the 

carcass weight· used ranged from.11 kg to 13.5 kg reflecting the 
extent to which the herd was composed of the smaller trypanotolerant 
breeds, 

- for goats the same offtake rates as for sheep were used, with slighly 
lower carcass weights ranging from 9 kg to 12 kg, · 

- for local pigs 40% to 50% offtake rate was assumed, with carcass 
weights ranging from 30 kg to 40 kg; where a modern pig production 
sector existed both figures were increased somewhat in line with 
local estimates, so as to reflect this, otherwise production from the 
modern sector was listed or estimated separately, 

- for traditionally managed village chickens an offtake rate of 90% to 
100% was used with an average carcass weight of .7 kg, these rates 
were increased to 100% and 1 kg for the modern sector, or else local 
production estimates were used. 

The pig 
Services 
the same 
ruminants, 
estimates. 

and chicken population estimates provided by the Livestock 
of the different countries were those used. These are open to 
uncertainties as those discussed in Chapter 2 for small 
and the figures for chickens, in particular, can only be rough 

These five species were considered for all countries and in the case of 
Mali and Nigeria, camels were added. Horse and donkey meat production 
was not included, since their populations were generally very difficult 
to establish, and the meat is usually not consumed. In many count:r;-ies 
game adds an important supplement of animal protein in the diet 
especially in rural areas, however again the a.mounts consumed are 
virtually impossible to determine .. It is particularly important in the 
Central African countries and some of the coastal areas of West Africa, 
with low human population densities. Fish is the remaining important 
source of animal protein in the diet. It acccounts for a major 
proportion of the total in many coastal countries, with consumption per 
person per year estimated to be in the range of 7 kg to 14 kg, often 
considerably higher than the weight of meat consumed. 

Table 3.2 shows the resulting estimates of annual meat production and 
consumption, giving total tonnages and the amounts produced and consumed 
per person per year. The region as a whole produces 1.0 million tonnes 
of meat a year and consumes 1.4 million tonnes, so that it produces 71% 
of what is consumed. If Mali and Burkina Faso, the two landlocked 
countries which produced high levels 6f meat per person and are the only 
two significant net exporters were excluded, the tonnage produced would 
fall to 0.8 million and that consumed by a smaller amount, to 1.3 
million, giving a production/consumption ratio for the remaining 
seventeen countries of 63%. As was the case for beef, Nigeria again 
dominates both production and to a greater extent, consumption in terms 
of total tonnages. 
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Looking at meat production per person, once more the three landlocked 
countries, 1'.1ali, Burkina Faso and RCA with the addition of Cameroon stand 
out as the high level producers, all yielding over 10 kg of meat per 
person per year. Between 5 and 10 kg are produced by Senegal, the 
Gambia, Guinea Bissau, Guinea and Benin. The Central African countries 
(excluding RCA) plus Ghana, Liberia and Sierra Leone all produce less 
than 3 kg of meat per person. Average production for the region -was 5.1 
kg of meat per person per year. 

Table 3.2 

1. Senegal 
2. Gambia 
3. Guinea Bissau 
4. Guinea 
5. Sierra Leone 
6. Liberia 
7. 1'.1ali 
8. Burkina Faso 
9. Cote d'Ivoire 

10, Ghana 
11. Togo 
12. Benin 
13. Nigeria 
14. Cameroon 
15. RCA 
16. Gabon 
17. Congo 
18, Zaire 
19. Equatorial 

Guinea 

Totals 
( excl. 7 and 8 ) 

Annual Meat Production and Consumption 1983 - 85 

Meat Production Meat Consumption Production/ 
---------------- Consumption 
Total kg per Ratio Total 

tonnes 

46,732 
4,119 
6,478 

33,562 
5,347 
5,491 

159,109 
70,492 
32,268 
28,837 
11,730 
29,305 

374,284 
100,281 

41,823 
3,550 
4,517 

73,344 
150 

1,031,419 
801,818 

kg per 
person 

7.6 
5.9 
7.4 
5.4 
1.5 
2.6 

21.5 
10.5 
4.5 
2.4 
4.0 
8.5 
4.1 

10.5 
16.0 
2.7 
2.5 
2.5 

.5 

tonnes 

46,868 
4,520 
6,478 

32,812 
6,892 
8,513 

113,209 
62,712 
92,286 
28,838 
22,057 
28,311 

707,745 
109,437 
47,289 
22,900 
11,517 
91,344 

1,570 

5.1 1,445,298 
4.3 1,269,377 

person 

7.6 
6.5 
7.4 
5.3 
1.9 
6.6 

15.3 
9.5 
9.1 
2.4 
7.5 
8.2 
7.7 

11.5 
18.1 
17.6 
6.4 
3.1 
5.3 

7.2 
6.8 

% 

99.7 
91.1 

100.0 
102.3 
77.6 
39.2 

140.3 
110.6 
49.1 

100.0 
53.2 

103.5 
52.9 
91.6 
88.4 
15.5 
39.2 
80.3 
9.6 

71.4 
63.2 

Source: Compiled from country studies, based on authors' calculations of 
production and consumption as presented in Tables 3 and 4 of the 
country studies. 

Note: - The second calculation excludes 1'.1ali and Burkina Faso 
(countries 7 and 8, which produce a substantial surplus of 
meat, mainly in the form of beef). 

- These estimates were made for a year for which information 
could be obtained, which falls within the range 1983 - 1985; 
the average kg per person was calculated for the year in 
question in the country studies and for an estimate of total 
population for 1984 for the figures covering the whole region. 
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Beef accounted for more than half of the meat produced. in all the 
countries which produced. more than 10 kg of meat per person per year and 
in most of those producing between 5 and 10 kg, the exceptions being 
Guinea Bissau and Benin. Production from cattle is thus a major factor 
in boosting overall meat production. Looking at the exceptions to this 
rule, In Guinea Bissau an exceptionally high proportion of total meat 
production comes from pigs - over 40% and in Benin, pork and poultry are 
estimated. to account for over 47% of meat production. 

Consumption per person per year averaged. 7.2 kg. It was over 10 kg per 
head in the high producing countries of Mali, Cameroon, RCA and also in 
Gabon, due to a high level of imports. Of the countries producing less 
than 3 kg per head, Liberia, Gabon and Equatorial Guinea imported. on a 
scale such as to bring them into the category of those consuming over 5 
kg per head. 

Looking at the production/consumption ratios for meat, only four 
countries - Mali, Burkina Faso, Guinea and Benin export significant 
quantities of meat, and in each case this consisted. almost entirely of 
cattle on the hoof. Similarly, the countries which import about half or 
more of their meat are the same group which imported two thirds or more 
of their beef - Liberia, Cote d'Ivoire, Togo, Nigeria, Gabon, Congo and 
Equatorial Guinea. Beef is thus the major component of meat exports and 
imports, as can be verified. from Tables 4 of the country studies. The 
role of beef in meat production, consumption and imports is further 
discussed. in Section 9.1. 

Once again, the production/consumption levels reflect only the extent to 
which countries import or export meat and give no indication of the 
adequacy of consumption levels. For example, Guinea at present exports 
about 2% of its production, yet the per capita consumption of meat is 
less than a third that of Gabon, which imports over 80% of its 
requirements. Taking the region as a whole meat consumption levels are 
low. 

To conclude, the countries with high levels of meat and beef consumption 
per capita are generally those with either high incomes (notably Gabon,. 
also Cote d'Ivoire and Nigeria) or with the high per capita cattle 
populations (Mali, the Republic of Central Africa, also Burkina Faso, 
Cameroon). The countries with the lowest consumption levels are 
characterized. by either (or both) very low livestock and cattle 
populations or by a difficult economic situation which restricts imports 
or offers a disincentive to local producers to sell their stock either 
because of low prices or lack of marketing channels. 

3.1.2 PRODUCTION AND OONSUMPI'ION OF MILK FROM CA'ITLE 

Looking at milk production, it was found to be even more difficult to 
estimate than meat and beef production. This is due primarily to the 
great variation in milking practices in traditional herds w~thin the 
region studied and secondarily to the differences in yield even within a 
single breed under different production conditions. Research into milk 
yields tends to be undertaken on government stations with improved stock 
under more or less artificial conditions. Although some studies have 
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attempted to measure milked out yields in the village sector, too often. 
these give a daily total rather than a total for the whole lactation -
and this daily total would vary greatly with the season. 

Generally speaking, milking practice varies with season, breed, the 
ethnic group owning the cattle, current family needs, closeness to 
marketing outlets for this very perishable product, whether the cattle 
are being herded by a Fulani herder who may receive the milk as a part 
payment for his work etc. The N'dama in their original breeding area are 
almost always milked. The West African Shorthorn are less regularly 
milked, especially when in village herds not kept by a Fulani herder. 
This is especially the case for the Dwarf Shorthorn breeds, the Lagune 
and Muturu, kept in the forest and coastal areas of West Africa, where 
little or no milking is done from village herds,- In· Central Africa, 
where the trypanotolerant breeds have been introduced, they are usually 
not milked. Within the ranching, research and government station sector, 
animals are hardly ever milked either~ except where a station was 
established particularly to investigate milk production. Zebu cattle are 
regularly milked in virtually all situations. 

Thus once again some norms were set up, to try and produce fairly 
consistent estimates of production. The milk production estimates were 
subdivided into milk from trypanotolerant and milk from zebu cattle. 
From the herd composition data and calving rates, which are discussed in 
the next chapter, estimates of the number of lactating cows in the herd 
were made. These ranged around 20% to 23%, based on about 38% to 42% of 
the herd being adult females, with a calving rate of 50% to 55%. For 
annual milked out yield the following standards were applied: 

- pure-bred taurines, 50 kg to 100 kg, depending on the proportion of 
cattle thought to be milked, 

- taurine x zebu crosses, 80 kg to 120 kg, again depending on the 
proportion milked, 

- and zebus, 150 to 175 kg. 

These estimates may be regarded as being on the low side, however it was 
felt that they were fairly realistic. The margin of error must, however, 
be regarded as wider than in the meat estimates. The results are shown 
in Table 3.3. Milk production varied from nil in Liberia and in most of 
the Central African countries to over 10 kg per person per year in 
Senegal, Mali, Burkina Faso, Cameroon and RCA, all with large zebu 
populations. More detail on the assumptions made for the trypanotolerant 
breeds is given in Section 4.2.2. 

Thus the nineteen countries produced an estimated annual total of 1.0 
million tonnes of milk and consumed about 2.1 million tonnes. Overall 
production was dominated by Mali, Burkina Faso, Nigeria and Cameroon, 
with the three landlocked countries plus Cameroon having the highest 
levels of production per person per year. Average annual production per 
person was 5.3 kg of milk. 

Most countries import considerable quantities of milk products, 
especially of milk powder and condensed milk. This was converted to its 
whole milk equivalent using standard conversion factors for the purpose 
of calculating consumption in terms of whole milk equivalent and 
comparing it to production. The conversion factor for tonnage of milk 
products imported to tonnage of whole milk equivalent averaged around 5 
to 6. The vast majority of imported milk products, and especially luxury 
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items such as cheese and imported butter, were consumed in urban areas. 
Fo:r· those countries for which it was estimated, average consumption per 
:r-erson was 11.9 kg of whole milk equivalent. 

Table 3.3 Annual Milk Production and Consumption 1983 - 85 

Milk Production Milk Consumption Production/ 
--------------- ---------------- Consumption 

Total kg per Total kg per Ratio 
tonnes person tonnes person % 

---------------------------------------------------
1. Senegal 62,664 10.1 202,664 32.7 30.9 
2. Gambia 6,021 8.7 14,408 20. 7 . 41.8 
3. Guinea Bissau 6,478 6.2 6,478 2.5 100.0 
4. Guinea 45,969 7.5 65,969 10.7 69.7 
5. Sierra Leone 4,927 1.3 29,385 7.9 16.8 
6. Liberia 0 .o 20,330 9.5 .o 
7. Mali 210 ,-807 28.3 237,929 31.9 88.6 
8. Burkina Faso 79,195 11.8 140,251 20.9 56.5 
9. Cote d'Ivoire 11,548 1.1 244,348 24.0 4.7 

10. Ghana 11,775 1.0 
11. Togo 2,593 .9 
12. Benin 12,276 3.6 
13. Nigeria 395,597 4.3 948,198 10.4 41.7 
14. Cameroon 122,750 12.9 151,050 15.9 81.3 
15. RCA 57,780 22.2 
16. Gabon 0 .o 15,300 11.8 .o 
17. Congo 0 .o 10,000 5.5 .o 
18. Zaire 27,267 .9 59,267 2.0 46.0 
19. Equatorial 0 .o 2,000 6.7 .o 

Guinea 

Totals 1,057,647 5.3 2,147,577 11.9 15,3 

Source: Compiled from country studies, based on authors' calculations of 
production and consumption as presented in Tables 3 and 4 of the 
country studies. Information with details of imports was not 
available for all countries and the averages and totals for 
consumption refer only to those countries for which information 
was available. 

Note: These estimates were made for a year for which information could 
be obtained, which falls within the range 1983 - 1985; the 
average kg per person was calculated for the year in question in 
the country studies and for an estimate of total population for 
1984 for the figures covering the whole region. 

Since milk is not exported, and all countries imported milk products, 
none of the countries was able to cover their own consumption. Of the 
countries for which sufficiently detailed information on milk imports 
could be obtained, only Mali and Cameroon covered more than 80% of their 
consumption from local production. Seven countries produced less than a 
quarter of the whole milk equivalent they consumed. 
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3. 1. 3 OTHER EOONOMIC INPUTS FROM CA'ITLE 

As well 
animals, 
slaughter 
countries 

as producing meat and milk, cattle are also kept as 
for their ability to produce manure, and a by-product 
are· hides, which are valued and frequently e::,,..-ported 

with high cattle populations. 

working 
of their 

by the 

In this study the use of animal traction in each country is examined 
(Section 2.3.1 of the country studies). It was most widespread among 
try-panotolerant cattle in the N'dama's original breeding area, 
particularly Senegal, ,the Gambia where work oxen are thought to account 
for 6.5% of the national herd and in Guinea. In Sierra Leone animal 
traction using N'dama has developed rapidly in recent years and it is 
expanding in Guinea Bissau. The N'dama's suitability as a work animal 
has been widely demonstrated (Starkey, 1982). 

However, in many countries people fear that the smaller cattle will not 
.be capable of the effort required, and tend to use zebu x taurine crosses 
in the areas where trypanotolerant stock are found. Nevertheless, animal 
traction is used in all the West African countries, except Liberia. In 
Central Africa, in the countries where the introduced breeds of 
trypanotolerant stock predominate, it is still virtually unknown, 
although there are projects in Gabon and Congo promoting its use. 

3.2 FUTURE PROSPECTS FOR SATISFYING DEMAND FOR MEAT AND MILK 

Since one of the main objectives of this study is to examine what 
future demand for expanding production from try-panotolerant cattle 
be, a projection of future production/consumption ratios for beef, 
meat from domestic livestock and for milk produced by cattle 
undertaken for those countries where sufficient information 
available. 

the 
will 
all 
was 
was 

This projection was made for five year intervals from 1985 to 
2000. It was based on a 'no-change' hypothesis, assuming 
production and consumption patterns remained unchanged. 

the year 
current 

For consumption this hypothesis meant that it was projected at the number 
of kg of beef and meat consumed currently per person per year, increased 
at the human population growth rate as given in Table 2.1. This would 
tend to underestimate effective demand for two reasons: 

- it does not take into account the effect of increasing incomes; 
- it does not take into account the more rapid grow-th rate of the urban 

population, which in every country is the main consumer of imported 
products and is thought to have levels of meat consumption two to 
four times higher than the average as well as more rapidly rising 
incomes. 
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However, it would also tend to ignore 
the fact that in rural areas game is an important additional source 
of meat and domestic livestock sometimes produce more meat than is 
thought, due to emergency slaughter. 

Once again, it must be emphasized that these projections look at the 
future possibilities for satisfying current effective demand for meat and 
milk, and that the issue of nutritional adequacy can only be assessed by 
looking at average per capita consumption levels. 

Meat production was projected assuming that it grew with the rate of 
increase of the livestock populations involved, that is assuming no 
change in the production system such as increased offtake rates or 
increased carcass weights. The projection rates selected were again 
based on the local Livestock Service's opinions and information and 
typically were: 

- 1% to 3% for cattle, with some countries believing their cattle 
populations to be static, that is growing at 0%; 
2% to 4% for small ruminants, with these populations either assumed 
to be expanding at the same rate as the rural populations where there 
was no other information or the rates used by the local Livestock 
Service for projections being applied; 
3% to 5% for pork, this being a sector where modernization, ex-pansion 
and growing consumption of pork especially by the urban populations, 
have resulted in more rapid growth rates, except where the market is 
limited as in some muslim countries; 

- 3% to 5% and above for poultry, another sector where modern 
production methods and expansion have received government 
encouragement and resulted in some extremely rapid production 
increases. 

The projection 
growth rates as 
3.0%. 

rates used for the human population were the official 
given in Table 2. 1 . , typically ranging between 2. 5% . and 

The results of dividing the production by the consumption estimates for 
the years given are presented as a percentage, as shown in Tables 5 of 
the country reports. In most cases two alternative projections were 
made, one based on the local Livestock Services appreciation of the 
present situation, and another either reflecting plans or targets or 
being more pessimistic or optimistic than the Livestock Service's 
estimate. 

Looking firstly at the results for beef, as given in Table 3.4, on the 
conservative hypotheses, the ability of production to cover consumption 
falls for every country. Typically cattle populations and beef 
production are projected at rates of 2% to 2.5%, whereas the human 
population is thought to be growing at at least 2.5% to 3%. On the more 
optimistic assumptions, eleven of the countries would increase their 
production per person, but these increases are mostly under 25%, with the 
exception of the RCA and Gabon where they are based on the projections 
for a development project and a development plan respectively. · 

38 



EOONOMIC CONTEXT 

Table 3.4 Present and Future Production/Consumption Ratios for Beef 

1. Senegal 
2. Gambia 
3. Guinea Bissau 
4. Guinea 
5. Sierra Leone 
6. Liberia 
7. Mali 
8. Burkina Faso 
9. Cote d'Ivoire 

10. Ghana 
11. Togo 

.12. Benin 
13. Nigeria 
14. Cameroon 
15. RCA* 
16. Gabon* 
17. Congo 
18. Zaire 
19. Equatorial 

Guinea 

Present 
Ratio 

% 

100 
100 
100 
104 

68 
3 

187 
121 

20 
100 

23 
112 

32 
92 
86 

8 
9 

76 
1 

Year 2000 
Conservative 

% 

65 
59 
97 
85 
45 

2 
184 
112 

20 
85 
20 
96 
26 
86 
79 

6 
8 

68 

Year 2000 
Optimistic 

% 

89 
82 

112 
105 

58 

200 
131 

23 
88 
22 

116 
28 
93 

101 
28 
12 
70 

Source: Compiled from country studies, based on authors' calculations of 
production and consumption. 

Note: * The optimistic projections are based on the realization of a 
livestock project's and a development plan's targets for RCA and 
Gabon respectively. 

Combining the projections for beef with those for meat production from 
the other species, a more positive picture emerges as shown in Table 3.5. 
On the conservative assumptions three countries, Burkina Faso, Togo and 
Gabon would be able to increase their production/consumption ratios, that 
is to achieve an increase in their production per person. On the more 

. optimistic assumptions, in particular through the use of high growth 
rates of around 5% for poultry and pork production, all countries except 
two increase production per person and in many cases the increases are 
fairly substantial. 

These improvements in the ratio of production to consumption would, of 
course, be reduced if the higher growth rates and higher consumption 
rates of the urban populations were taken into account. It should also 
be added that although these have been achieved mostly by assuming high 
rates of growth in the pork and poultry sector, the impact of assuming 
similarly high growth rates for beef production would be much greater, 
since beef generally plays a dominant role in meat production. 
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Table 3.5 Present and Future Production/Consumption Ratios for Meat 

1. Senegal 
2. Gambia 
3. Guinea Bissau 
4. Guinea 
5. Sierra Leone 
6. Liberia 
7. Mali 
8. Burkina Faso 
9. Cote d'Ivoire 

10. Ghana 
11. Togo 
12. Benin 
13. Nigeria 
14. Cameroon 
15. RCA* 
16. Gabon* 
17. Congo 
18. Zaire 
19. Equatorial 

Guinea 

Present 
Ratio 

% 

100 
91 

100 
102 

78 
39 

140 
111 

35 
100 

53 
104 

53 
92 
88 
16 
39 
80 
10 

Year 2000 
Conservative 

% 

84 
66 

100 
91 
67 
48 

134 
114 

33 
97 
58 

101 
49 
95 
85 
24 
36 
70 

Year 2000 
Optimistic 

% 

106 
82 
91 

109 
80 

161 
123 

38 
130 
63 

128 
54 

110 
102 

65 
50 
87 

Source: Compiled from country studies, based on authors' calculations of 
product~on and consumption. 

Note: * The optimistic projections are based on the realization of a 
livestock project's and a development plan's targets for-RCA and 
Gabon respectively. 

Table 3.6 shows the results of the projection for milk products. On the 
conservative assumptions the countries' ability to cover current 
consumption levels fell in all cases except Burkina Faso, and on the 
optimistic assumptions it still fell in all cases except Guinea, Mali, 
Cote d'Ivoire and Cameroon. 

However, in the case of the demand projection for milk products, it 
should be noted that their consumption may be even more heavily skewed 
towards the urban centres than overall meat consumption. In this case 
the 'no change' assumptions of constant per capita consumption levels, 
used in the projections, are likely to be even more of an underestimate, 
since the urban population and incomes are growing more rapidly and 
consumption is more concentrated in this sector. 

Thus a first indication of the level of effective demand for beef, meat 
and milk up to the year 2000 can be given. It is clear that even at the 
prevailing low levels of consumption per person per year, the livestock 
populations, especially cattle, are for the most part unable to satisfy 
present levels of consumption, and that this gap between production and 
consumption will tend to widen for most countries in the foreseeable 
future if no action is taken to improve production are taken. This 

40 



ECONOMIC CONTEXT 

aspect is further developed in Chapter 9 which analyses the demand for 
cattle production and for beef, examining the potential for productivity 
improvements from within the traditional sector. 

Table 3.6 Present and Future Production/Consumption Ratios for l'-'lilk 

1. Senegal 
2. Gambia 
4. Guinea 
5. Sierra Leone 
6. Liberia 
7. Mali 
8. Burkina Faso 
9. Cote d'Ivoire 

13. Nigeria 
14. Cameroon 
16. Gabon 
17. Con.go 
18. Zaire 
19. Equatorial 

Guinea 

Present 
Ratio 

% 

31 
42 
70 
17 
0 

89 
57 

5 
42 
81 

0 
0 

46 
0 

Source: Compiled from country studies, 
production and consumption. 

Year 2000 
Conservative 

% 

20 
24 
57 
11 
0 

87 
61 

5 
34 
76 

0 
0 
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3.3 PRODUCTION CONDITIONS AND GOVERNMENT POLICIES 

3.3.1 BEEF PRICES 

Year 2000 
Optimistic 

% 

27 
34 
71 
14 
0 

95 
92 

5 
37 
83 

0 
0 

43 
0 

calculations of 

The production and consumption situation for beef is obviously partly a 
function of price, so beef prices were recorded in all the countries 
visited. The results are given in Table 3.7. The prices quoted are for 
beef with bone in urban markets in the countries concerned. Where two 
prices are given, this either illustrates the range of market prices, or 
else the lower price reflects the official price set by the government, 
and the higher one the price actually prevailing at retail outlets. An 
estimate of the price received by·producers at the point of first sale of 
their stock, per kg liveweight is also given for some countries. 

The average price of beef with bone in an urban situation was about 1000 
F CFA or US $2.50 and the prices in nearly half the countries were within 
10% of this level, and in two thirds were within 20% of this level. 
The price extremes were given by 500 and 7500 F CFA. About half the 
countries set an official price for meat, but this is seldom exceeded by 
more than 10% to 25%. The higher prices were found in Nigeria, Liberia 
and the Central African countries. All these countries have low 

41 



EOONOMIC OONTEXT 

production/consumption ratios for beef. The former two are not part of 
the CFA currency group and do not maintain official prices for meat, so 
that the price is allowed find its own level. 

Table 3.7 Beef Prices in the Countries Studied - 1985/86 

1. Senegal 
2. Gambia (a) 
3. Guinea Bissau 
4. Guinea 
5. Sierra Leone 
6. Liberia 
7. Mali 
8. Burkina Faso 
9. Cote d'Ivoire 

10. Ghana 
11. Togo (b) 
12. Benin 
13. Nigeria (c) 
14. Cameroon 
15. Central Africa 
16. Gabon (d) 
17. Congo 
18. Zaire 
19. Equatorial Guinea (e) 

Urban price per kg 
beef with bone 

F CFA 

900 - 1200 
600 - 700 
800 - 900 

500 
950 - 1540 

1320 
600 - 700 
600 - 700 

950 
2000 

700 - 850 
800 

1700 - 5000 
900 - 1000 

1000 - 1.400 
1000 - 1500 
1200 - 1600 
800 - 1000 

1500 - 7500 

Producer Price per 
kg liveweight 

F CFA 

225 - 300 
300 - 420 

200 
310 - 350 

350 - 375 
300 

450 - 1440 
350 

600 - 700 
500 - 600 
300 - 320 

Source: Compiled. from Tables 6 of the country studies. 
Note: (a) In the Gambia the first price is the 1985 level arid the 

second the 1986 level; the official prices in Dalasis for beef 
increased. 3. 5 times between 1985 and 1986, but changes in the 
exchange rate have mean that this increase is less dramat1c 
when converted. to F CFA. 
(b) In Togo, the lower price refers to 1985, the higher to 1986. 
(c) For Nigeria, the first price mentioned. is that in force at 
the end of 1986 at the second tier exchange rate for the Naira 
in force, the price at the exchange rates applying in mid-1985. 
(d) For Gabon the lower price is lowest price at which imported 
meat is sold, the higher reflects the price at mich local meat 
must be sold in order to be remunerative, given prices of 600 -
700 F CFA per kg liveweight. 
(e) In Equatorial Guinea the market for meat is very limited, so 
that prices can rise to very high levels as a reflection of 
scarcity. 

Prices per kg liveweight averaged. around 300 F CFA, being higher in 
Central Africa, and lower in the Sahelian countries with large livestock 
populations. A general comment made in almost every country visited, was 
that beef prices were too low to give local producers a chance to be 
competitive. In 1983 the Sahelian drought led to much destocking, so 
that prices fell or stagnated. for a couple of years. Furthermore, many 
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of the countries which import on a considerable scale do so from non
African countries, mainly the EEC, which exports what are often 
production surplusses at extremely low prices. In some cases frozen beef 
arrives at ports at prices equivalent to half or less of the price at 
which local producers can afford to sell. In some cases these imports 
are taxed by local governments, but in many countries only modest import 
duties are paid since governments have been concerned to keep food prices 
low, this also being the rationale for setting official prices for meat. 
These policies are often much criticized by-local livestock producers. 

3.3.2 MARKETING ORGANIZATIONS 

The degree of regulation of the meat market varies greatly from country 
to country. In most of the countries studied trade in livestock is in 
the hands of private traders and butchers. Slaughter facilities are 
provided in the larger towns, and meat is given some inspection at these. 
In some countries cattle markets are controlled, with Livestock Service 
staff recording numbers presented and sold as well as prices. All the 

.countries enforce some controls at borders for livestock destined for 
breeding or slaughter and for livestock products (see also Chapter 10). 

More importantly, as mentioned above, about half the countries studied 
attempted to fix official meat prices, which were announced by the 
government and which individual sellers often exceeded, although not by a 
very wide margin. 

Finally, in a number of countries, government institutions with varying 
degrees of responsibility for marketing exist. Not all can be listed, 
but the following illustrates the range of responsibilities involved. 
The organizations involved are described in Sections 2.2 of the country 
studies in Volume II. Senegal's Societe d'R'{l)loitation des Ressources 
Animales Senegalaises (SER.AS) manages the abattoir and is involved in 
exporting trypanotolerant cattle. In the Gambia the Livestock Marketing 
Board (LMB) is the official agency in charge of buying slaughter stock 
from producers, arid is also responsible for the Gambia's eA-porting 
operations of N'dama breeding stock. Until 1984, the most strictly 
regulated marketing of cattle was in Guinea, where owners had to sell 10% 
of their stock to government agencies, but these regulations have now 
been rescinded. The Office l"Jalien du Betail et de la Viande ( a'.IBEVI) has 
as its main functions improving the marketing structure and providing and 
publishing marketing information. In Burkina Faso, the Office National 
pour l'Exploitation des Ressources Animales (ONERA) is generally 
responsible for the regulation and development of livestock marketing. 
It manages the country's two main abattoirs, and is in charge of the main 
cattle trade routes. It would also deal with any exports of breeding 
stock. The Cote d'Ivoire's Societe pour le Developpement des Productions 
Animales (SODEPRA) is involved in production and extension work at many 
levels. In Ghana the Meat Marketing Board (MMB) has a monopoly on the 
importing of and distribution of all meat and livestock destined for 
slaughter rather than breeding. Benin's Office Beninois d'Exploitation 
des Produits de l'Elevage et de la Peche (OBEPEP) has a general 
responsibility for meat marketing and market information and manages the 
country's two main abattoirs. In Nigeria official intervention in 
marketing is restricted to the Federal Livestock Department (FLD) whose 
Nigerian Livestock Information Service publishes price, trade and market 
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information. In Cameroon, the Societe de Developpement et d'Exploitation 
des Productions Animales (SODEPA) runs the country's two large urban 
abattoirs. In the Republic of Central Africa butchers have to be 
licensed by the government, and there are two associations of butchers 
and of livestock owners. Gabon's Agrogabon-Elevage may be given 
responsibility for cattle marketing and managing the abattoirs. In the 
Congo, the Office National d'Importation des Viandes en Gros (ONIVEG) has 
the monopoly on meat imports. 

The range of r_esponsibili ties covered by the various institutions 
involved with marketing thus goes from having a legal monopoly on local 
livestock purchases, on imports of meat and livestock, to managing the 
main abattoirs, personal meat production activities and associated 
marketing of own products, a monopoly on imports or on trade.in breeding 
stock through to a general responsibility for market surveillance and 
publishing price and marketing information. 

3. 3. 3 GOVERNMENT LIVESTOCK DEVELOPMENT POLICIES 

Government policies for the livestock sector were fairly similar in their 
aspirations across all the countries studied: 

- to increase per capita consumption levels Df meat and milk; 
- to increase production so that it covers a higher proportion of 

consumption, substituting for imports or increasing exports where 
possible. 

In some countries their development plans gave specific production 
targets, more often general policy lines were given: 

- many countries see the use of the smaller ' species with short 
production cycles as the main way to achieve a rapid increase in meat 
production and are specifically promoting more modern and interu;;ive 
forms of poultry and pig production; 

- in this context, most countries favour supplementing village level 
production with more intensivei commercial production units for all 
species, which in the case of cattle are often commercial fattening 
units and ranches; 
production from the traditional sector is to be increased by 
improving veterinary care, nutrition and . husbandry, particularly 
through the strengthening of extension services. 

The extent to which rapid increases of 4 to 5% in poultry and pork 
production can increase the amount of locally produced meat available per 
person and improve the production/consumption balance is very clear from 
Table 3.5. There the higher rates of growth applied to production from 
these species, even when starting from a relatively small population base 
had a very significant impact on overall meat production. This fact 
needs to be balanced against the generally slower growth rates of cattle 
populations, while remembering the dominant role played by beef in 
production and consumption of meat in most of the countries studied, and 
its role in consequently determining the balance of trade in meat for 
most countries. The role of cattle in agriculture, through the provision 
of draught power and manure also needs to be considered. 
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Policy towards trypanotolerant cattle varies greatly between those 
countries where they are virtually the only cattle, and all development 
efforts must necessarily focus on them, and those where they represent a 
minority whose development is seen as answering specific needs. For an 
example of the latter, in Cameroon, they are marginal group, and the only 
ongoing project for their development is in the SOCAPALM plantations, 
where N'dama have been imported to graze under the palm plantations. In 
the Republic of Central Africa, efforts are underway to multiply and 
reestablish its trypanotolerant cattle .. The other Central African 
countries, including western Zaire, recognize the trypanotolerant breeds 
as the only truly viable type of cattle and are therefore keen to expand 
their production, whether it is already well established as in the Congo, 
or starting from a low level as in Gabon and Equatorial Guinea. UDEAC is 
also contemplating setting up a ranch providing trypanotolerant breeding 
stock for its member countries. 

Those coastal West African countries which· are in meat deficit situations 
also place considerable emphasis on increasing production from 
trypanotolerant cattle, and devote government resources to the 
establishment of ranching, research and multiplication centres (Cote 
d'Ivoire, Nigeria, Togo, Benin) and to strengthening the extension 
services (Cote d'Ivoire). 

Finally, those countries -which have traditionally exported 
trypanotolerant stock regard their herds as an asset to be developed not 
only for the production of meat for local consumption, but also for 
producing surplus breeding stock for earning export revenues. These 
countries are keen to promote the development of multiplication centres 
(private ranches to be set up by breeding stock exporting companies in 
Senegal, the Livestock Development Project and International 
Trypanotolerance Centre in the Gambia, Boke in Guinea, Ranch de Madina 
Diassa in Mali, etc.). More details on these developments are given in 
Section 8.3.2. 
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CHAPrER FOUR 

BACKGROUND TO SUPPLY 

TRYPANOTOLERANT CATTLE POPULATIONS 

In the previous chapter the meat, the milk and animal traction situation 
for cattle was examined, and those countries which were able to satisfy 
local demand or produce a surplus were identified, as were those 
countries where production lags far behind demand. 

In this chapter the trypanotolerant cattle populations are located and 
described, so that they can be examined in relation to the geographical 
regions where cattle production is high or low. Their ability to produce 
meat and milk is discussed looking both at their current yields or 
productivity and at those demographic production parameters which will 
determine the growth of these cattle populations and their productivity 
in the future. 

4. 1 BREEDS AND NUMBERS 

The most comprehensive study of trypanotolerant cattle breeds to date was 
that undertaken by FAO/ILCA/UNEP (1980), which provided the first 
complete list of all the different breeds, their local names and 
classified them according to which group they belong to. An updated 
version giving current populations has also been published (FAO/ILCA, 
1987). The two main groups of trypanotolerant cattle identified were: 

- the N'dama 
and the West African Shorthorn which in terms of size can be 
subdivided into the Savanna and the Dwarf Shorthorn. 

In addition to the pure taurines, the various taurine x zebu crosses, 
which are trypanotolerant to a greater or lesser extent, were also 
included in the study and identified. In the present study that 
precedent is followed, by including these zebu crosses in the 
trypanotolerant cattle populations at the general level, that is when 
assessing the proportion of cattle which are trypanotolerant and the 
share of beef and milk production which comes from trypanotolerant cattle 
(Tables 2.2, 2.3 and Section 2.3.1 of the country studies, Vol. II). 
However, when it comes to assessing the past and potential trade in 
trypanotolerant breeding stock, only pure-bred taurines of the two groups 
are considered, since. the requirements for trypanotolerant stock are 
basically for pure-bred animals, being those possessing the greater 
degree of trypanotolerance. 
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Table 4.1 below summarizes the numbers of trypanotolerant cattle of the 
different breeds from the country studies. The total comes to about 9.8 
million head, of which 4.9 million, that is almost exactly half are 
N'dama. The savanna West African Shorthorn (WAS) account for 2.0 
million head, and the dwarf WAS for O .1 million. There are estimated to 
be 2.9 million zebu x taurine crosses. 

Table 4.1 

1. Senegal 
2. Gambia 
3 • Guinea Bissau 
4. Guinea 
5. Sierra Leone 
6. Liberia 
7. Mali 
8. Burkina Faso 
9. Cote d'Ivoire 

10. Ghana 
11. Togo 
i2. Benin 
13. Nigeria 
14. Cameroon 
15. Central Africa 
16. Gabon 
17. Congo 
18. Zaire 
19. Equatorial 

Guinea 

1983/85 Totals 
% 

1975/77 Totals 
% 

Implied compound 
growth rate% 

The Trypanotolerant Cattle Populations 1983 - 85 

Total 

1,053,000 
299,000 
300,000 

2,307,000 
333,200 

12,600 
1,092,000 
1,000,000 

672,000 
994,000 
242,000 
760,000 
200,000 

11,000 
7,400 

17,400 
65,000 

451,100 
100 

9,816,800 
100 

7,634,800 

3.2 

N'dama 

644,000 
290,000 
300,000 

2,192,000 
333,200 

7,100 
409,000 

138,000 
30,200 

5,000 
500 

26,000 
1,700 

600 
16,000 
54,400 

415,000 

SWAS 

490,000 
350,000 
839,300 
158,000 
58,000 
53,000 
8,300 
6,700 

500 

100 

4;862,700 1,963,900 
50 20 

3,422,900 1,673,000 
45 22 

4.5 2.0 

DWAS 

5,500 

1,000 
100 

2,500 
37,500 
26,000 

1,000 

500 
10,600 
15,000 

99,700 
1 

97,900 
1 

0.2 

Crosses 

409,000 
9,000 

115,000 

683,000 
510,000 
183,000 
124,400 

76,500 
664,000 

95,000 

100 
400 

21,100 

2,8.90,500 
29 

2,441,000 
32 

2.1 

Source: Compiled from Tables 7 of the country studies and from FAO/ILCA/ 
UNEP ( 1980). 

Note: The 21,100 cattle shown as crosses for Zaire are the Mateba and 
Mateba x N'dama crosses, and the 400 shown for Gabon are Nguni, 
Tuli and Nguni x N'dama crosses. 
For Cameroon, the Central African Republic and Zaire, the 
numbers given for each br.eed represent a realistic estimate 
lying within the range given in the appropriate country's study. 
Burkina Faso has a few N'dama on government stations. 

Since the original FAO/ILCA/UNEP (1980) study, the total trypanotolerant 
cattle population has increased from 7.6 million to 9.8 million. If the 
first figure is taken as referring to 1975/77, and the second to 1983/85, 
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a period of eight years, this implies a compound growth rate of 3.2%. 
The proportion of the different groups in the total has altered somewhat, 
with the N'dama's share increasing from 45% to 50%, with an implied 
compound growth rate of 4.5%, the savanna WAS's declining from 22% to 
20%, with an implied compound growth rate of 2.0%, the dwarf WAS's share 
also declining from 1.3% to 1.0%, with a compound growth rate of 0.2%, 
and surprisingly enough, considering the general opinion that the extent 
of crossbreeding with zebus is on the increase, the share of crosses in 
the total has also declined, from 32% to 29% with a compound growth rate 
of 2.1%. 

However, when looking at these.figures, it must be remembered that, as 
discussed in Section 2.3.1 above, cattle numbers are almost always fairly 
rough estimates, and tend to be projected at standard growth rates rather 
than based on a real census. Thus care must be taken in interpreting 
these figures. 

As well as looking at overall numbers by breed, the cattle of each breed 
were subdivided into two broad categories of husbandry system. The 
first, which in Tables 7 of the country studies is described as the 
village system describes the traditional sector in West Africa, and in 
Central Africa and for introduced breeds refers to cattle that were 
originally issued as 'metayage' stock. The second husbandry system is 
simply given as 'other', and this covers government and private ranches, 
large private herds, government stations and research units. Of all 
trypanotolerant cattle, including zebu crosses, 3.0% are kept on ranches 
and in stations, these include 5. 3% of all N '.dama cattle,· . 7% of Savanna 
Shorthorn, .7% of Dwarf Shorthorn and .9% of zebu x trypanotolerant 
crosses. For pure-bred trypanotolerant breeds the estimated percentages 
kept outside the village system, are given in Table 4.2, showing how 
these vary for the populations in their original breeding area and in 
.their areas of ex-tension. Most of the N'dama found on ranches .and 
stations are imported animals or those descended from imported stock. 

Table 4.2 Pure-bred Trypanotolerant Cattle on Ranches or Stations 

% of Total % in Original % in Area of 
Group Population Breeding Area Extension 

N'darna 5.3 0.6 41.5 
Savanna Shorthorn 0.7 0.7 1.6 
Dwarf Shorthorn 0.7 1.0 .o 

Source: 
Note: 

Compiled from Tables 7 of the country studies. 
The N'dama's original breeding area is taken as extending from 
Senegal to Cote d'Ivoire, the WAS's from Liberia to Cameroon. 

The village sector can roughly be ·subdivided into three types of 
husbandry: 

- communal or individual herds which are milked and receive supervision 
and care. Cattle are kept in a village herd, which usually contains 
stock belonging to more than one person. They are herded in the 
daytime, watched carefully during the rainy season so as to avoid 
crop damage and left to wander rather more freely during the rainy 
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season. Their care may be left to members of the owner's family or 
to an individual, usually a Fulani in West Africa, whose main payment 
is the milk produced by the herd. This production system is typical 
of the N'darna's natural breeding area, and is also found in northern 
Cote d'Ivoire, Ghana, Benin, and Togo, where the Savanna Shorthorn 
belonging to farmers are often entrusted to a Fulani for herding. 

- communal or individual herds which are seldom if ever milked and 
receive minimal supervision and care. Cattle are kept for slaughter 
at ceremonies, for occasional sale .and as a mark of wealth and 
prestige. They are not regularly herded, nor put in the charge of a 
hired herder, only being watched over to some extent during the rainy 
season, and generally left to range in search of fodder in the dry 
season. This type of husbandry applies to most Dwarf Shorthorn, to 
the Savanna Shorthorn outside the area mentioned above and sometimes 
to the N'darna on the southern fringes of its natural breeding area. 

- the 'metayage' system. The metayage system was the basic form of 
distribution used for introducing cattle-keeping to areas where they 
had never been kept before. A core herd of stock, composed of a bull 
and between three and ten females were issued to an individual called 
the 'metayer'. The original number of animals issued had to be 
repaid within a specified period of between three and five years from 
the offspring of the herd. The metayage agreement also made other 
stipulations, regarding health care, the provision of an enclosure or 
shelter for the cattle, forbidding the slaughter of stock for a 
specified period, etc. A detailed discussion of the practicalities 
of metayage can be found in Vol. II of this study, Chapter 15, 
Section 4, for the Republic of Central Africa where the system was 
used on a large scale starting in the 1950's. The issuing 
institution was usually the government livestock service, but· in some 
cases, notably in Zaire, the churches became involved as metayage 
centres (see FAO/ILCA/UNEP, 1980, Chapter 18). The metayage system 
was used for introducing N'darna and WAS to the Republic of Central 
Africa, Gabon, Congo and Zaire and the N'darna to Togo. 

Outside the village sector, the production systems are varied. They can 
be classified by the institutions involved, or by the size of herds and 
grazing practices. The larger herds of one or several thousand head are 
generally kept urider some form of ranching and can be government or 
private owned. N'darna cattle are the most commonly found breed. on 
ranches. There are in virtually every country a number of government 
stations which may be linked to educational institutions and undertake 
some research, eA-periment with crossbreeding and monitor the productivity 
of stock. Typically these have between 100 and 300 head of cattle. 
Finally outside the government sector, there are medium-sized herds of 
over a hundred head, which is the upper limit of village herds in most 
countries. These are owned either by private individuals, or by 
religious organizations as, for example in Zaire, Congo and Togo 
(FAO/ILCA/UNEP, 1980). 

As was discussed above, the vast majority, 97%, of trypanotolerant 
cattle are kept in the village seGtor. The non-village sector is most 
important in those countries which are outside the trypanotolerant 
breeds' original breeding areas - especially Gabon, Congo, Zaire and 
Equatorial Guinea, which.have 89%, 60%, 40% and 50% respectively of their 
trypanotolerant cattle on government stations, ranches or large farms. In 
southern Nigeria ranching became a popular method of keeping 
trypanotolerant stock (Akinwumi and Ikpi, 1985 and FAO/ILCA/UNEP 1980), 
although numbers in recent years have probably declined. In the Republic 
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of Central Africa, the introduction of trypanotolerant stock proceeded 
exclusively through the metayage system, with only small numbers of stock 
kept on four government stations (see Vol. II, Chapter 15). In Zaire, 
the country with numerically by far the most important ranching sector it 
is difficult to estimate exactly what number and breeds of cattle are to 
be found in large herds (see Vol. II, Chapter 18, Table 9). The results 
of a recent census found 183,000 head in herds belonging to the 
government and to religious institutions, and in herds of over 1000 head. 
This represented 94% of the stock in the census, and 41% of overall 
numbers. The census is not yet complete and it is probable that some 
cattle in smaller holdings were omitted. In Gabon and Congo recent 
efforts at developing cattle production have been through N'dama on 
ranches. 

The husbandry systems are described in more detail by country in Volume 
II of FAO/ILCA/UNEP (1980) and in FAO/ILCA (1987). In Vol~ I of the 
former study, the husbandry systems are categorized and ex-plained for 
each trypanotolet'a.Ilt cattle breed. In this study the husbandry systems 
are not discussed in detail for each country, since their relevance to 
the issue of trade in trypanotolerant breeding stock is limited to a few 
issues. Firstly, when looking at trypanotolerant cattle's role in 
production, the extent to which milking is practiced in the different 
village systems is important in assessing milk production. Secondly, the 
type of husbandry practiced and different goals mean that productivity in 
the non-village sector is very different to that within it. This has a 
major impact on growth rates and on the different sectors' ability to 
produce breeding stock. Thirdly, the metayage system is important in 
that it represents the main :method used for introducing imported 
trypanotolerant cattle into the village sector. 

Turning from the general to the more specific, the· different breeds, 
their distribution and current numbers are discussed below, and for a 
detailed description of their appearance and characteristics, the reader 
is .referred to FAO/ILCA/UNEP (1980) which discusses these and -provides 
photographs. 

4.1.1 THE N'DAMA 

The term N'dama is used to designate the longhorned hurnpless cattle found 
in West Africa. As was shown in Map 1.1, their original area of 
distribution is centred on the Fouta Djallon mountains of Guinea, which 
currently has an estimated 2.2 million head, nearly half of the total 
population (Table 4.3). Within its original area of distribution this 
breed is also found in Guinea Bissau, southern Senegal, the Gambia, 
southwestern Mali, northeastern Cote d'Ivoire, northeastern Liberia and 
in Sierra Leone. The total population in these countries comes to 4.3 
million, 89% of all N'dama. 

The N'dama has been introduced into all the other countries studied, with 
the exception of Equatorial Guinea. There are .55 million head of N'dama 
in these countries, descended from imported stock and accounting for 11% 
of the total N'dama population (Table 4.3 and see Map 1.1). 

The total N'dama population thus comes to 4.9 million, which calculated 
over eight years, represents a 4.5% annual compound growth rate over the 
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figure of 3.4 million estimated at the time of the FAO/ILCAM'EP (1980) 
study (Table 4.1). The N'dama thus seems to be on the way to 
outnumbering all the other groups of trypanotolerant cattle by a wide 
margin. However, this implied growth rate cannot be regarded as 
representing a real natural increase, since at a country by country level 
it often reflects a radical reassessment of cattle numbers, with some 
countries significantly reducing numbers and others increasing them 
considerably. 

Table 4.3 The Distribution of N'dama Cattle 

N'·dama, % of 
Population all N'dama 

Original Breeding area 
1. Senegal 644,000 13.2 
2. Gambia 290,000 6.0 
3. Guinea Bissau 300,000 6.2 
4. Guinea 2,192,000 45.1 
5. Sierra Leone 333,200 6.9 
6. Liberia 7,100 .1 
7. Mali 409,000 8.4 
9. Cote d'Ivoire 138,000 2.8 

Total 4,313,300 88.7 

Area of R"'rtension 
8. Burkina Faso .o 

10. Ghana 30,200 .6 
11. Togo 5,000 .1 
12. Benin 500 .o 
13. Nigeria 26,000 .5 
14. Cameroon 1,700 .o 
15. Republic of Central Africa 600 .o 
16. Gabon 16,000 .3 
17. Congo 54,400 1.1 
18. Zaire 415,000 8.5 

Total 549,400 11.3 

Overall Total 4,862,700 100.0 

Source: Numbers compiled from country reports ( Tables 7 ) . 

The N'dama is the breed most commonly found on ranches and in government 
institutions, that is in the non-village sector, which is estimated to 
contain 5.3% 5% of all N'dama (Table 4.2). Important ranches containing 
N'dama cattle are to be found especially in those countries where the 
breed was introduced, where ranch and station N'dama account for 41.5% of 
all N'dama, for example in Togo, Nigeria, Cameroon, Gabon, Congo and 
Zaire as well as in Cote d'Ivoire, which is within the breed's original 
area of distribution. These ranches are listed in Sections 3.3 of the 
country studies, and are further discussed below in Chapter 8. 
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4.1.2 THE WEST AFRICAN SHORTHORN 

4.1.2.1 The Savanna WAS 

The Savanna Shorthorn is found in a region extending from the northern 
Cote d'Ivoire, through southern Burkina Faso, northern Ghana, Benin, Togo 
into southern Nigeria, and with a few outlying areas in Cameroon, as 
sho¼~1 in Map 1.1. 

There are nearly 2 million head in all, of which 86% are found in Burkina 
Faso, Cote d'Ivoire and Ghana, which has the greatest number (Table 4.4). 
In the FAO/ILCA/UNEP (1980) study Savanna Shorthorn numbers were 
estimated at 1.67 million, which would give an annual rate of compound 
growth of 2. 0% over eight years ( Table 4. 1) . As was the case for 
N'dama, this growth rate reflects new estimates of cattle numbers by some 
countries as well as the natural growth of the population. 

Table 4.4 The Distribution of Savanna West African Shorthorn 

Savanna Shorthorn % of 
Population all SWAS 

Original Breeding area 
8. Burkina Faso 490,000 25.0 
9. Cote d'Ivoire 350,000 17.8 

10. Ghana 839,300 42.7 
11. Togo 158,000 8.0 

.12. Benin 58,000 .3.0 
13. Nigeria 53,000 2.7 
14. Cameroon 8,300 .4 

Total 1,956,600 ~9.6 

Area of Extension 
15. Republic of Central Africa 6,700 .3 
16. Gabon 500 .o 
19. Equatorial Guinea 100 .o 

Total 7,300 .4 

Overall Total 1,963,900 100.0 

Source: Numbers compiled from country reports (Tables 7). 

The Baoule type of Savanna Shorthorn, which originates in the Cote 
d'Ivoire has been introduced into Central Africa, in particular into the 
Republic of Central Africa and also into Gabon. The Savanna Shorthorn 
has also been introduced into Equatorial Guinea, where a few head, which 
may have originated in Cameroon, are to be found. The Savanna Shorthorn 
in their area of extension number 7,300, less than half a percent of the 
total population. 
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Less than 1% of Savanna Shorthorn are found outside the village sector 
(Table 4.2). A few head are kept on stations in the Cote d'Ivoire, 
Ghana, Togo, Benin, Nigeria and the Republic of Central Africa and on a 
ranch in Togo. In some cases these are Savanna Shorthorn not indigenous 
to the country, for example in Togo the Centre de Recherche et d'Elevage 
d'Avetonou, Togo (CREAT) has some imported Baoule stock originating in 
the Cote d'Ivoire and Benin's Samiondji Station has a few Mere or Lobi 
cattle l,-ffiich originally came from Burkina Faso. 

4.1.2.2 The Dwarf WAS 

The Dwarf Shorthorn are found in relatively small numbers along the West 
African coast, which is their original breeding area - ·in southeastern 
Liberia, in pockets .in the Cote d'Ivoire, a few head in southeastern 
Ghana and .in a belt extending from there through Togo, Benin and southern 
Nigeria (see Map 1.1). 

Most of today's population of Dwarf Shorthorn, 64%, are to be found in 
Benin and Nigeria (Table 4.5). Estimated numbers are just below 100,000, 
but are not known with any real accuracy. They have hardly increased 

.since the FAO/ILCA/UNEP (1980) study, the implied growth rate of eight 
years being 0.2%. Thus the comments as to the need to undertake 
conservation measures made in that study are still very pertinent. 

Table 4.5 The Distribution of Dwarf West African Shorthorn 

Dwarf Shorthorn % of 
Population all DWAS 

Original Breeding area 
6. Liberia 5,500 5.5 
9. Cote d'Ivoire 1,000 1.0 

10. Ghana 100 .1 
11. Togo 2,500 2.5 
12. Benin 37,500 37.6 
13. Nigeria 26,000 26.1 
14. Cameroon 1,000 1.0 

Total 73,600 73.8 

Area of Extension 
16. Gabon 500 .5 
17. Congo 10,600 10.6 
18. Zaire 15,000 15.0 

Total 26,100 26.2 

Overall Total 99,700 100.0 

Source: Numbers compiled. from country reports ( Tables 7) . 

The breed is generally called Lagune in the francophone countries, and 
Muturu in the anglophone countries. The Lagune, originating from Benin, 
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from which they gain their other name, Dahomey, were introduced into 
Central Africa. There they are now more numerous than the Savanna 
Shorthorn. There are estimated to be 26,000 head in Central Africa, over 
a quarter of the total estimated population of Dwarf Shorthorn (Table 
4.5). 

In most countries Lagune are kept by villagers, however in Liberia a few 
head are kept on larger private farms and on a government station at 
Sasstown, in Nigeria some of the Muturu found on ranches and in 
government stations are of the Dwarf type and in Benin there are 
estimated to be 500 at Samiondji station. In Zaire the Dahomey or Lagune 
was the main breed issued under metayage agreements, and metayage schemes 
based on the Lagune were undertaken in Congo and Gabon. Thus in its zone 
of extension the Lagune is a village animal and overall only 0.7% of all 
Lagune are found on government stations. 

4.1.3 THE TAURINE X ZEBU CROSSES 

In West Africa, along the northern boundary of the area occupied by the 
pure-bred taurine trypanotolerant stock is a region where zebu x taurine 
crosses are the predominant cattle breeds. As discussed above, these are 
not of such direct relevance to this study, and so are treated in less 
detail. They can be broadly subdivided into two groups. 

The first are the zebu x N'dama crosses, which are found in a band 
stretching from the Gambia, through Senegal, northern Guinea, central 
Mali and into the northwestern Cote d'Ivoire. Total numbers are 
estimated at 1.3 million, or 45% of the total population of crosses 
( Table 4. 6) . Of these the majority, 85% are to be found in Senegal. and 
Mali, where they are known as Djakore and Mere respectively. 

N'dama crosses are also to be found in the countries where the N'dama 
have been introduced. There are some in Ghana and in the Republic. of 
Central Africa. In Gabon the N'dama have been crossed on a small scale 
with another imported breed, the Nguni, which originates in Swaziland. 
In Zaire the Mateba, a breed ~ed on Angolan cattle with Devon and 
Hereford blood was crossed with the N'dama to produce stock which was 
half or three quarters N'dama (FAO/ILCA/UNEP, 1980). 

The second group are the WAS x zebu crosses which are found in a band 
extending from northern Cote d'Ivoire through southern Burkina Faso, 
northern Ghana, Togo and Benin into the western half of central Nigeria. 
At 1.6 million, they are slightly more numerous than the N'dama x zebu 
crosses, and account for an estimated 55% of the total taurine x. zebu 
cross population (Table 4.6). Of the WAS x zebu crosses the majority, 
73%, are again found in two countries, Burkina Faso, where they are known 
as Mere and Benin where they are called Borgou, and different degrees of 
cro·ssing with the local Somba and Lagune population are recognized. 

There are not thought to be any WAS x zebu crosses in the Central African 
countries to which the WAS was introduced. 

Over the period between this study and the FAO/ILCA/UNEP (1980) study, 
the estimated number of taurine x zebu crosses has not increased as 
rapidly as the numbers of N'dama and Savanna Shorthorn cattle. Numbers 
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are now thought to be about 2.9 million as against 2.4 million at that 
time, which over eight years would give an annual compound growth rate of 
2.1%. If the reports of increasing absorption of the taurine breeds by 
the zebu are true, one would expect the numbers of crosses to be 
increasing at least as rapidly as overall trypanotolerant cattle numbers 
or as numbers of pure taurine stock. 

In West Africa, only a few taurine x zebu crosses are kept on government 
stations and on ranches - some Sanga in Ghana, various crosses in Togo, a 
few Borgou in Benin and some Keteku in Nigeria, accounting for 0.2% of 
the total 'crosses' • However all of the Nguni; Tuli, Mateba and their 
crosses with N'dama found in Gabon and Zaire are kept outside the village 
sector, accounting for 0.7% of the 'crosses' category. Thus less than 1% 
of this category are found outside the village sector. 

Table 4.6 The Distribution of Taurine Crosses 

N'dama X % of all WAS x % of all 
Zebu Ndama X Zebu WAS x 

1. Senegal 409,000 31.7 
2. Gambia 9,000 .7 
4. Guinea 115,000 8.9 
7. Mali 683,000 53.0 
8. Burkina Faso 510,000 31.9 
9. Cote d'Ivoire (a) 52,000 4.0 131,000 8.2 

10. Ghana 124,400 7.8 
11. Togo 76,500 4.8 
12. Benin 664,000 41.5 
13. Nigeria 95,000 5.9 
15. Republic of Central Africa 100 .o 
16. Gabon (b) 400 .o 
18. Zaire (c) 21,100 1.6 

Totals 1,289,600 100.0 1,600,900 100.0 
% 45 55 

Source: Numbers compiled from country reports (Tables 7). 
Note: 
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a) In Cote d'Ivoire there are thought to be 183,000 zebu x 
taurine crosses, but the breakdown between zebu x N' dama and 
zebu x WAS is not known, here is has been assumed to be in 
proportion to the nUIDber of N'dama and WAS. 
b) These crosses are Nguni, Tuli and Nguni x N'dama. 
c) These crosses are Mateba and Ma.teba x N'dama. 
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4.2 HERD PRODUCTIVITY 

This section examines the production potential of the trypanotolerant 
cattle found in the countries studied from two points of view. Firstly, 
it looks at the current meat and milk production levels of the 
trypanotolerant herds and at the parameters which determine these. These 
are examined only for the traditional or village sector, since as seen 
above this contains 97% of cattle, and therefore will remain the main 
producer for some time to come. Production is calculated both for pure
bred trypanotolerant cattle and zebu x taurine crosses, in line with the 
wider definition of the trypanotolerant herd used in FAO/ILCA/UNEP 
(1980). 

Secondly, the production parameters which determine herd growth, and 
hence the future levels of production, are examined. In the context of 
this study these are important in that the herd growth potential is an 
indicator of the speed with which trypanotolerant cattle can be 
multiplied and eventually of the availability of surplus breeding stock. 
Thus this analysis ties in directly with that of the potential estimates 
of the supply of trypanotolerant breeding stock, and so only pure-bred 
taurines are considered. Here a distinction is made between the village 
and non-village sectors, since both are important in assessing future 
breeding stock supply and multiplication possibilities. These 
demographic production parameters are then used in Section 4.3, where a 
herd model is presented and calculation of the herds' potential grow-th 
rates is made by applying these parameters in the herd model. 

This study does not attempt to examine in detail the differences in 
production by breed, how these are affected by environment, husbandry and 
different levels of tsetse challenge. These factors are being studied 
elsewhere, notably at the sites contributing to the ILCA/ILRAD 
trypanotolerance network (ILCA, 1986). 

4.2.1 PARAMETERS DETERMINING BEEF PRODUCTION 

As explained in Section 3.1.1, beef production was estimated for every 
country studied, using assumptions that were similar enough to ensure 
that the results were consistent from country to country. The 
assumptions made for the trypanotolerant herd, that is for pure taurines 
and their crosses, are given in detail in Table 4.7 and how they were 
obtained is explained below. 

4.2.1.1 Offtake Rates 

The proportion of the cattle population slaughtered annually for meat 
production was estimated for each country, and the term offtake rate was 
used to cover this, implicitly excluding all removals from the herd other 
than for slaughter (e.g. transfers between herds, sales for breeding, 
animal traction, etc.) Offtake rates were generally taken from the local 
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livestock or veterinary service's estimates, with 10% being a favorite 
figure where information was difficult to come by. Although all 
countries keep some slaughter records, covering at least urban abattoirs, 
these can never include the total offtake of animals for slaughter. 
Total offtake for slaughter can be estimated by adding a given proportion 
to recorded slaughterings. In some cases the offtake for slaughter could 
be determined from herd monitoring or surveys (e. g. Sierra Leone, Cote 
d'Ivoire, Republic of Central Africa). The figures used ranged from 6% 
to 12%, with 10% being the number most frequently given. The low offtake 
rates were found where the marketing structures were either not very well 
developed or did not facilitate the sale of trypanotolerant cattle kept 
by villagers, being geared towards buying transhumant zebu stock. 

Table 4.7 Beef Production - Assumptions used for Trypanotolerant Cattle 

1. Senegal 
2. Gambia 
3. Guinea Bissau 
4. Guinea 
5. Sierra Leone 
6. Liberia 
7. Mali 
8. Burkina Faso 
9. Cote d'Ivoire 

10. Ghana 
11. Togo 
12. Benin 
13. Nigeria 
14. Cameroon 
15. Central Africa 
16. Gabon 
17. Congo 
18·. Zaire 

Pure-bred Taurines Zebu x taurine crosses 

Offtake/ 
Slaughter 

% 

10.0 
9.5 
8.0 

10.0 
8.0 

11.0 
10.0 
10.5 
12.0 
10.5 
10.0 
10.0 
10.0 
6.0 

12.0 
10.0 
6.5 

10.0 

Carcass 
Weight 

kg 

100 
100 
90 
90 

100 
95 

100 
80 
90 

100· 
90 
90 
85 
90 
90 

100 
90 

100 

Prod'n/ Offtake/ 
head Slaughter 

kg % 

10.0 10.0 
9.5 
7.2 
9.0 
8.0 

10.5 
10.0 10.0 
8.4 10.5 

10.8 12.0 
10.5 
9.0 10.0 
9.0 10.0 
8.5 10.0 
5.4 

10.8 
10.0 
5.9 

10.0 

Carcass 
Weight 

kg 

120 

120 
110 
120 

120 
130 
120 

Prod'n/ 
head 

kg 

12.0 

12.0 
11.6 
14.4 

12.0 
13.0 
12.0 

Source: Compiled from country studies, Tables 3. 
Note: For Ghana the trypanotolerant cattle population was treated as a 

whole, without subdividing it by pure taurines and zebu crosses. 

Improving beef production through increasing offtake rates is a favorite 
goal of government livestock development plans. However, for village 
herds with the type of production parameters which are described in 
Section 4.2.3 below, a high offtake policy, involving the annual 
slaughter of 90% of adult.males and annual culling of 12% to 14% of adult 
females, would still only yield a global offtake rate of around 12% to 
13%, which thus seems to be a maximum for the village production sector 
under traditional management. Under these circumstances about half of 
the offtake consists of culled adult females. 
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4.2.1.2 Carcass Weights 

Information on carcass weights was examined for each country in the 
country studies, as was data on weights by breed from FAO/ILCA/UNEP 
( 1980). From these a standard range for each breed was obtained, and 
applied with appropriate variations for each country's breed composition 
and special circumstances. The standards used were generally 90 to 100 
kg for N'dama, around 80 to 90 kg for Savanna Shorthorn, and about 10 kg 
less for Dwarf Shorthorn. The crosses were estimated at 120 to 130 kg 
depending on the dominant proportions of zebu, WAS and N'dama. The 
weights used for each country are given in Table 4.7. 

Evidence supplied on the country visits determined some of the following 
adjustments. In Guinea and Guinea Bissau a smaller type of N'dama are 
found, so a lower weight was selected. In fact, in Guinea before the 
liberalization of the livestock trade, abattoir records for cattle sold 
under compulsory purchase regulations to government agencies gave an 
average carcass weight of only 42 kg (Volume II, Chapter 4) . The figure 
is now thought to be 90 kg, ranging from 85 kg in rural areas to 100 kg 
for ex-port stock. For most countries lower weights apply in rural areas, 
and higher ones in the capital and for animals exported or imported. 

Overall the weights applied here are often lower than those obtained in 
surveys of slaughter stock or used in official projections. Some 
confusion arises where the weights used include the fifth quarter, or 
other edible slaughter products. Here carcass weights are used. However, 
once this source of difference is eliminated, carcass weights commonly 
quoted are still often much higher for several reasons. 

Surveys of the weights of slaughtered cattle must of necessity rely on 
recorded slaughterings and most often take place at urban abattoirs. 
Urban locations, particularly the countries' capitals tend to attract the 
largest animals, mainly adult males, since from the. trader's point. of 
view the costs of transport, the various fees and documents required for 
travel etc. are only worthwhile for these larger animals. In addition 
where the voyage is undertaken on foot, and since travel of any kind is 
stressful, there can be expected to be a tendency to select the more 
robust animals. 

Thus weights quoted for slaughter stock tend to be skewed towards adult 
males. However, about half of the global offtake from the herd normally 
consists of culled adult females, and a number are of sick animals. 
Where surveys have been undertaken outside the main urban areas the 
results have confirmed this. 

Thus a study undertaken in the north of the Cote d'Ivoire (SEDES, 1983) 
found that carcass weights of slaughtered cattle were lower than the 
norms used for projections due to the high proportion of culled females 
and a tendency to sell younger animals.· Furthermore, the cattle bought 
by butchers for slaughter in the north of the country, weighed, on 
a-verage, 15% less than the average weight for village cattle of their 
breed and age/sex group. This reinforces the notion that the animals 
sold for slaughter outside the main urban areas are not top quality stock 
which tend to be reserved for breeding or sale at better prices for 
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consumption in the major urban areas. This survey also found that more 
females than males were slaughtered, and most of these were culled C01¥S, 

Thus 54% of slaughterings were females, 44% of the total were adult 
females and within this 16% of the total were females over 9 years old. 

In addition, in some cases the slaughter weights are derived from figures 
for the breed's potential as expressed by animals on ranches or 
government research stations, which are often in better condition than 
village stock. The FAO/ILCA/UNEP (1980) study and its update, FAO/ILCA 
(1987) give weights for the different breeds under different conditions 
and husbandry systems, and should be referred to for more detail on this 
subject which is outside the scope of the present study. It should thus 
be noted that the weight range can be very great-, for example from 430 to 
450 kg for selectively bred adult N'dama males kept under excellent 
conditions, to around 350 kg generally for N'dama males at government 
stations to 250 to 270 kg for N'dama males·kept under less advantageous 
village conditions. For the other breeds the range is less wide, 
especially where selective breeding has not been practiced, e. g, 
remaining around 200 kg for adult Baoule males in the village system 
(FAO/ILCA/UNEP, 1980). 

4. 2. 2 PARAMETERS DEI'ERMINING MILK PRODUCTION 

Throughout this study milk production could only be estimated very 
roughly. Table 4.8 summarizes the assumptions used for trypanot6lerant 
cattle, with pure-bred taurines and zebu crosses being taken together. 

Table 4.8 Milk Production - Assumptions used for Trypanotolerant Cattle 

Percentage of Annual Milked-out 
Herd in Milk Yield per milking cow 

% kg 

1. Senegal 23.5 90 
2. Gambia 21.8 90 
3; Guinea Bissau 22.5 80 
4. Guinea 22.1 90 
5. Sierra Leone 22.8 65 
7. Mali 21. 7 75 
8. Burkina Faso 20.3 65 
9. Cote d'Ivoire 18.0 50 

10. Ghana 21.0 55 
11. Togo 23.1 50 
12. Benin 22.0 50 
13. Nigeria 23.2 50 
14. Cameroon 20.0 50 

Source: Compiled from country studies, Tables 3. 
Note:· The percentage of the herd in milk is calculated by multiplying 

·the proportion of adult females by the calving rate. 
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The proportion of the herd consisting of cows in milk could be estimated 
with some confidence from herd composition figures and calving rates. In 
each case the average calving rate was multiplied by the percentage of 
the herd consisting of adult cows to give the number of cows estimated as 
having a lactation that year. The issue of partial lactations was 
omitted since sufficiently detailed information about abortions, 
stillbirths and neonatal mortality does not exist. The herd composition 
data sho1~ed the number of adult cows as varying around 40%, with extremes 
at 35% and 45%. Calving rates are discussed in more detail in Section 
4.2.3, they ranged from 45% to 66%, averaging around 50%. 

Average milked-out yield proved almost impossible to estimate. The main 
reason for this is the great variability in milking practice not just 
from country to country as discussed in section 4.1 above, but between 
groups in the same country and even varying within villages arid herds and 
according to local and individual practice, season, marketing conditions 
and the value attached to the calf that is suckling. Few survey results 
for village cattle exist. In FAO/ILCA/UNEP (1980) estimates are made 
based on local sources,· for the calculation of productivity indices. As 
a rule the milked-out yield for N'dama and WAS when they were milked was 
taken as 80 to 100 kg, and for zebu x taurine crosses as 120 to 130 kg. 
Recent evidence from the Gambia (see country study) indicates that yields 
for N'dama may be higher. These figures were then roughly adjusted to 
reflect differences in the breed composition and in the proportion of 
animals milked in each country. 

In Liberia and the five Central African countries trypanotolerant cattle 
are not milked as a rule, so the yield was nil. In the Gambia, Senegal, 
Guinea Bissau and Guinea most cattle are milked, so yields were estimated 
as 85 - 90 kg. The N'dama's original breeding area thus stands out as 
the only area where trypanotolerant cattle are regularly milked. 
Elsewhere in West Africa only a proportion of cows in milk are milked, so 
a figure between these extremes was used. 

4.2.3 PARAMETERS DEI'ERMINING HERD GROWI'H RATES 

4.2.3.1 The Sources of Data on Production Parameters 

In each country study data on the relevant production parameters was 
brought together for both the village and the non-village production 
system in Tables 8. Further information on production parameters could 
be deduced from herd composition figures, and those available were 
presented in Tables 9. More detailed information on both production 
parameters and herd compositions can be obtained from FAO/ILCA/UNEP 
(1980) for studies before 1978 and for the years since then in FAO/ILCA 
(1987). 

In this section the information presented in the country study Tables 8 
and 9 is not repeated, instead the results of combining information from 
all the sources listed in each country are given for the village and the 
ranch/station sectors in Tables 4.9 and 4.10 respectively, based on the 
parameters used in Tables 12 of the country reports to calculate the 
potential herd growth rates and potential for producing surplus breeding 
stock. The parameters refer only to the female herd, since this 
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determines growth rate, and is the limiting factor in producing breeding 
stock. 

Thus for each country the best estimates of the relevant parameters were 
combined, and values interpolated for those that were unlmown, so as to 
come up with three sets of values for each breed and production system 
where adequate information existed. These were labelled optimistic, 
medium and pessimistic assumptions respectively. In Tables 4.9 and 4.10 
below the .parameters which led to the medium, and hopefully realistic, 
estimates are given. They act as a summary of the production parameter 
information available for each country. 

4.2.3.2 Demographic Parameters for the Village Sector 

The production parameters thus derived from survey and herd composition 
data and used for the calculations of growth rates and potential surplus 
heifer production by the village sector on the medium level assumptions 
are given in Table 4.9. 

Table 4.9 Production Parameters used for Village Herds 

Calv Age Mortality Rates for Female Cattle Cows 
-ing 1st --------------------------------- Cull 
Rate Calf 0 - 1 1 - 2 2 - 3 3 Cv Adult -ing 

% yrs % % % % % % 

1. Senegal 56 3.7 30 15 5 2 2 10 
2. Gambia 52 4.5 40 17 10 6 3 7 
3. Guinea Bissau 50 4.33 30 10 5 4 4 8 
4. Guinea 54 4 35 10 8 5 5 10 
5. Sierra Leone 65 4 35 15 10 5 3 10 
7. Mali 60 4.5 25 12 10 6 5 10 
8. Burkina Faso 57 4.7 15 9 6 4 3- 12 
9. Cote d'Ivoire 44 3 10 5 3 3 3 10 

10. Ghana 50 4.5 26 12 8 5 2 8 
11. Togo 56 3.75 35 12 6 3 2 10 
12. Benin 60 4.5 45 12 10 6 4 10 
13. Nigeria 50 4 15 8 6 4 2 10 
15·, Central Africa 66 2.9 23 8 5 5 4 12 

Source: Compiled for medium level parameters used for village herd 
estimates in Tables 12 of the country studies. 

Note: Mortality age 3 - Cv refers to mortality occuring between age 3 
and first calving,. where this is after 3 years of age, otherwise 
it is the same as mortality in adults. 

The calving rates found varied from 44% to 66% and averaged around 50%. 
There was some tendency for calving rates, where these were based on 
fairly reliable surveys.or deduced from herd composition data, to be 
lower in the N'dama's original breeding area. Calving rates tended to be 
higher· with higher rainfall (Sierra Leone, southern Mali) and/or in 
countries with predominantly Savanna Shorthorn trypanotolerant cattle 
(southern Burkina Faso, Togo and Benin). However, in Nigeria a survey 
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for southern Nigeria gave a calving rate of 50% with considerable 
variation by production system (Vol II, Chapter 13) and in Ghana a rate 
of only 50% was deduced from herd composition data. The low rate of 44% 
for the Cote d'Ivoire is calculated on the basis of females over the age 
of three, and would be higher if based on the smaller group of adult cows 
of the age levels of over four as was the case for most of the other 
studies. The Republic of Central Africa is the only Central African 
country where trypanotolerant cattle productivity has been recently 
studied, and a high calving rate of 66% was found. 

The estimated average age at first calving varied from 2.9 years to 4.7 
years, with between 4 and 4.5 years being the most common. This is 
considered to be late in relation to the breeds' potential, however these 
figures were repeatedly encountered in survey results and studies. 

Mortality in the first year 
average around 30%. The 
periodic monitoring by the 
this figure may also exclude 

45%. with the ranged enormously, from 10% to 
low rate for the Cote d'Ivoire is 

extension services. Mortality is 
some neonatal mortality. 

based on 
low, but 

Taken together, the three parameters of calving rate, age at first 
calving and first year mortality define the 'effective' fertility of the 
herd. They are vital to the growth rate, as will be seen in Section 4.3. 
They are also the parameters which are the most subject to variations and 
inconsistencies in definition. 

Problems arise with the calving rate because.the nlllllber of adult females 
is very often defined as all those over the age of three, whereas heifers 
are not thought to calve until age four. The calving rate is usually 
calculated from calves born divided by the number of females adult in the 
sense that they have actually calved. Errors arise when calving rates 
~erived in this way are applied to the age 3+ category, exaggerating. the 
real number of calvings. In other cases the calving rate given really 
refers to the number of calves under age 1 present per adult - cow, a 
measure of the 'effective' calving rate, which will be lower than the 
true rate because it omits some neonatal mortality. 

A second set of problems arises in assessing first year mortality. Oniy 
some form of continuous monitoring can detect all calvings and catalogue 
neonatal mortality. Otherwise estimates of first year mortality are 
often based on an annual visit where the percentage of the 0 - 1 age 
category that are not present a year later in the 1 to 2 year age 
category is recorded. This estimate of first year mortality will be 
lower than the 'true' figure of the percentage of calves born alive that 
died before reaching age 1. Again a problem only arises when confusing 
different types of statistics. Thus if the real calving rate is known, 
and the type of effective first year mortality calculation descri~ is 
applied, then the productivity of the herd will be overestimated. 
Conversely, if a true measure of first year mortality is applied to an 
'effective' calving rate the herd's productivity will emerge as lower 
thar1 it really is. 

As far as possible the data selected avoid these confusions. However as 
many of the figures quoted do not specify exactly how these parameters 
are defined some errors must remain. To this discussion could be added a 
plea for those quoting or calculating these figures to specify how they 
were obtained and what they really represent. 
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Turning to mortality after age 1, very few figures could be obtained, and 
most of those given were derived either by inspecting herd composition 
data, and then adjusting the estimates thus obtained line with estimates 
of overall mortality and with the levels indicated by the first year 
figures. This is obviously an area where more information is required. 

Finally, the parameter for which the least information was available was 
the culling rate of cows. The only consistent indications were 
estimates .of the age at which cows were culled, or of how many calves a 
cow could be expected to have before being culled. Here, more than for 
the other age groups, there is an overlap between culling as policy, 
culling of sick or moribund animals and mortality, all of which cannot 
easily be distinguished from each other. The figures selected averaged 
around 10%, which when combined with 3% mortality in adult females, most 
of which would be of old cows, means that 13% of this group would be 
removed annually. This implied that adult females stay in the herd about 
8 years, or till age 11 to 13, depending on the age at first calving. 
This is consistent with observations in the field. 

Lowering the percentage culled would improve the growth rate on paper, 
however it was felt that in a population with many very old cows a fall 
in the calving rate could be e:x---pected, so when making assumptions, the 
low culling rates were applied to the low productivity herds, that is in 
the pessimistic assumptions. 

4.2.3.3 Demographic Parameters for Ranch and Station Herds 

Many of the factors discussed for the village sector which relate to the 
nature of the different parameters and their role in the model also apply 
to the ranching sector, and therefore do not need to be repeated. 

Generally, within the government station or research station sector, herd 
monitoring is one of the major objectives of the work, so that the 
parameters calculated are more accurate and more carefully defined. In 
ranches monitoring is often more difficult, relying on rounding up the 
cattle for dipping or other activities. Nevertheless, in most ranches, 
knowledge about numbers, births, deaths and offtake is much greater than 
for the village system and the definitions used are clearer. 

However, a problem does exist in that great variations occur from year to 
year in the parameters obtained on government and research stations and 
to a lesser extent on ranches. This is mainly due to the fact that 
numbers of cattle are relatively small, especially on stations, and 
health, fodder or management problems will have a major impact on a 
cattle population that is fixed in numbers and location and where all 
cattle remain in relatively close contact with each other. 

Turning to the parameters used for the medium level projections in Tables 
12 of the country studies, these are given in Table 4.10. Except for 
Togo and Benin where they applied to a mixture of predominantly WAS 
cattle with a few crosses and N'dama, the cattle on all the ranches 
studied were of the N'darna breed. 

Calving rates ranged from 50% to 75%, significantly higher than in the 
village- sector. The age at first calving was also about a year lower, 
usually between 3 and 3.5 years, demonstrating that in the Yillage sector 
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important factors must be delaying maturity. These should be investigated 
for the village system, since an improvement of a year or six months in 
the first calving age would have a noticeable impact on the herds' 
productivity. 

Mortality in the first year was generally around 10%, with ex-tremes of 6% 
and 35%. The Zairan figure of 6% is for calves aged 2 weeks to a year, 
since this is the age at which they are recorded, and from which the 
calving rate is calculated, so that real mortality is a bit higher, but 
so is the calving rate. 

Information on mortality rates for heifers was usually available, 
although in a few cases the figures were estimated to fit in'the ranges 
between mortality in adult cows and in calves. For Zaire, with very low 
mortality rates and a policy of some selection of breeding stock a rough 
estimate of 5% removal.of heifers in their second year was made. 

The culling rates for cows were again difficult to determine and where no 
percentage figure was available these were based on the age at which cows 
were said to be culled. Cow culling varied considerably.from year to 
year on most of the units, many of which are still building up their 
herds so that they often have a female stock which is predominantly of 
the same age group, and their offtake policy for both males and females 
has not yet settled to a norm. Cows were generally removed around age 10 
to 11, giving a culling rate of 12% to 15% if cows calved at age 3 to 3.5 
years. 

Table 4.10 Production Parameters used for Ranch/Station Herds 

Calv Age Mortality Rates for Female Cattle· Cows 
-ing 1st --------------------------------- Cull 
Rate Calf 0 - 1 1 - 2 2 - 3 3 - f'v Adult -ing 

% yrs % % % % % % 

1. Senegal 74 3.3 11 5 5 3 3 15 
5. Sierra Leone 67 3.75 10 5 4 4 2 12 
7. Mali 60 3 35 6 4 4 6 11 
0 
Jo Cote d'Ivoire 56 3 8.5 8 5.2 5.5 5.5 12 

11. Togo 63 3 10.5 4 3 3.6 3.6 15 
12. Benin 55 3.5 15 5 4 4 3 12 
14. Cameroon 70 3 10 5 3 3 2 15 
16. Gabon 60 3.3 10 3 3 2 2 12 
17. Congo 50 3.5 7 5 4 3 3 12 
18. Zaire 75 3.5 6 1.5 5 1 1 13 

Source: Compiled from the medium level estimates used for ranch or 
station herds in Tables 12 of the country studies. 

Note: Mortality age 3 - Cv refers to mortality occuring between age 3 
and first calving, where this is after 3 years of age, otherwise 
it is the same as mortality in adults. 
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4.3 HERD DYNAMICS 

The herd dynamics of trypanotolerant cattle in the different countries 
were examined for two purposes. The first was to establish what their 
numerical growth potential was, so as to assess what future populations 
might be and how rapidly these cattle could be multiplied. The second 
objective was to assess their-ability to produce Slµ'Plus breeding stock 
for export or for distribution in a different region or production 
system. 

Since the trade in breeding stock and multiplication activities are 
confined to the pure-bred N'dama and WAS stock, which are the true focus 
of this study, henceforth only the pure-bred trypanotolerant cattle are 
discussed. 

The production parameters which govern herd growth are calving rates, the 
age at which females first calve, the mortality rates for females and the 
proportion culled each year. 

Only the female herd needs to be analysed in this context. From the 
breeding herd's point of view, once sufficient males are retained to keep 
a reasonable bull/cow ratio, there will almost always be surplus males 
available for slaughter, as a stock of wealth or for animal traction. 
The herd's growth is determined by the speed with which the female herd 
can expand, producing female calves and eventually more adult females. 
For males, whatever mortality rates apply and whatever offtake policy is 
decided for males, once these are applied for a number of years, the herd 
growth rate will settle down to that of the female herd. 

The calculation of the number of 'surplus' breeding females that can be 
produced annually · is simply a special case of the basic groi:-rth rate 
calculation. 'Surplus' heifers are defined here as those over and above 
the heifers required to replace those breeding females that either died 
or were culled, so that the existing breeding herd's size is maintained. 
If· all 'surplus' heifers are removed from the herd the growth rate is 
nil. If they are retained as breeding stock, the growth rate can be 
determined, by the formula explained in 4.3.1.2 below. 

The first part of this section describes the herd model and explains the 
formulae used. Those readers who are less interested in the mathematical 
details may wish to skip Section 4.3.1 and proceed straight to Section 
4.3.2 and 4.3.3 where the results of the model's calculations of growth 
rates for the different countries are presented for the village sector 
and for ranch/station herds respectively. The results for 'surplus 
heifers' are presented in Chapter 8, in which the supply of 
trypanotolerant breeding stock is assessed. 
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4. 3. 1 METHOD AND APPROACH 

4.3.1.1 The basic herd model 

This mod.el was conceived by A. Shaw for the purpose of this study and 
also forms the subject of a seperate publication (Shaw, 1987). The 
basics of the model are presented in Table 4.11. The figures given in 
column 2 can be used to verify these calculations and in column three the 
formulae are given. The mod.el takes as its starting point either the 
number of cattle of a certain breed in the country for the village 
sector, or the number on ranches or stations for that sector. The number 
of adult cows (B) is calculated from the percentage of adult cows in the 
herd (A) which is usually derived from herd composition figures for the 
village sector. For ranches and stations the number (B) may·be given in 
their records so the number thought to be present at the time of the 
country visits, in 1985/86 is taken or the year is specified where a 
different number is used. As stated above, for these projections and 
analyses only the pure-bred trypanotolerant breeds were considered. 

The calving rate (C), given as a percentage, is multiplied by the number 
of adult females, and assuming a 50% sex ratio the number of female 
calves born (D) is calculated. The mortality incurred in the first year 
is specified as a percentage (F), and from this and (D) the number of 
heifers surviving to age one (G) is calculated. The next step is to 
calculate the number of heifers reaching adulthood (M), that is first 
calving age (E). The percentage annual mortality year by year between 
age one and the age at first calving is given by para.meters (H), (I), and 
(J). Since the age at first calving was always over 3 years in the 
populations studied, all of the mortality (H) and (I) is deducted, plus a 
proportion of (J) depending on number of years from age 3 to the age_ at 
first calving (E). The mortality between age one and age at first calving 
can. then be calculated and deducted to give (M) the number of - heifers 
born from (B) adult cows, which attain maturity. These can also be 
calculated as percentage of those born (N), a para.meter which gives a 
percentage survival rate from birth to first calving. 

To examine the potential for producing surplus heifers for sale if the 
existing herd size is to be maintained, a calculation of the heifers 
needed to replace the existing stock of adult females is required. The 
percentage of adult females to be replaced is given by the culling rate 
plus their mortality rate (K) + (L). The 'surplus' heifers are those not 
required for this purpose, and their number is calculated as (P) or (Q)% 
of adult cows (B). If surplus heifers are indeed sold, then the herd's 
growth rate will be nil, since the number of adult females will remain 
constant as will the number of calves born, so this calculation would be 
applicable for every year. Where the number of surplus heifers are 
negative, then stock would have to be bought in to maintain the herd's 
size (see also James, 1984). 

However if the surplus heifers were added to the female breeding stock, 
then the herd would grow, and cow numbers would increase every year, 
instead of remaining fixed at (B). If the parameters used remained 
constant, however, the growth rate would settle at a constant level (R). 
The calculation of this rate is explained in the next section (4.3.1.2). 
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Table 4.11 Format used for calculating Growth Rates and Surplus Heifers 

Parameter Figures 

Adult cows - % of taurine herd 
Number of adult taurine cows 
Calving rat~ - % 
Female calves born annually 
Age at first calving - years 
Mortality females aged O - 1 % 
Number of Heifers reaching age 1 
Heifer and cow mortality - % 

1 2 
2 - 3 
3 - age 1st calving 
Adult females 

Culling rate of cows% 
Heifers attaining \ number 

first \ 
calving / 

age /%of births 

Implications with zero growth rate: 
·Surplus heifers produced per year -

number 
as a percentage of cows 

Potential Herd Growth Rate: 

A 
B 
C 
D 
E 
F 
G 

H 
I 
J 
K 
L 
M 

N 

p 
Q 

40 
1,000 

50 
250 
3.5 

25 
188 

10 
8 
4 
3 

10 
152 

61 

22 
2.21 

1.61 

Formula 

given 
population x A/100 

given 
Bx C/200 

given 
given 

D x (1 - F/100) 

given 
given 
given 
given 
given 

G x (1 - H/100) x 
(1 - I/100) x 

(1 - J/100) A (E - 3) 
(100 x M) / D 

M - [Bx (K + L)/100] 
( 100 x P) / B 

[C/200 x NI 
[(1 + R/100) A (E - 1)] 

- '(K + L) 

Source: Model as explained above and used as basis for Tables 12 of the 
country studies. _ 

Note: The following mathematical notation is used x - multiplied by, 
/ - divided by, A - raised to the power of and expressions in 
brackets are calculated first, followed by x and/ and then by+ 
and - . 
* The formula for calculating (R), the equilibrium growth rate, 
is explained in the following section, 4.3.1.2. 

This model obviously rests on a number of assumptions and makes numerous 
simplifications. It avoids the issue of whether cattle numbers refer to 
mid-year, end-year or start of year figures and to which the rates should 
be applied. It simply applies the figures given sequentially starting 
with the number of adult females •. It can therefore be taken as referring 
to rates applicable to age/sex categories defined as desired, and taken 
as mid, end or start of year as wished, under one important condition: 
that the parameters used are consistently based on the same definitions. 

Unfortunately, the quality of the information from each country on how 
the parameters were derived and defined varied considerably, so that 
inevitably, in some cases, parameters have been combined which probably 
do not o~iginate from consistent definitions. 
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These problems are most likely to be encountered when defining adult 
females, calving rates and first year mortality for village sector data, 
and the difficulties arising from this were discussed above in Section 
4.2.3.2 under the different parameters. 

A further implicit assumption needs to be clarified. The model operates 
as though all cows calve simultaneously and all heifers reach adulthood 
at the same moment. This simplification is necessary to avoid problems 
of mixed age groups, seasonal variation etc. It does not in any way 
invalidate the main results - the average number of surplus heifers 
produced per year or the herd's potential growth rate. Why this is so 
can be understood by imagining that it applies to only one cow - that 
mythical creature - the average·cow. The percentage of surplus heifers 
or growth potential generated by the production parameters applying to 
that cow could then be aggregated to describe to the entire national or 
the complete ranch herd, the results having been multiplied bS numbers in 
the whole herd. 

Some further simplifications are made. The calving rate, culling rate 
and adult female mortality rate apply to all females defined as adult, 
that is over the age at first calving, although obviously these rates 
vary with the age groups and this could be taken into account in a more 
detailed model. However, this kind of detailed information is rarely 
available and the model was designed to use parameters for which values 
could be found. 

Finally, for heifers it was assumed that they only leave the total herd 
as a result of mortality and are not sold for slaughter. This is 
generally the case. otherwise, where the herd composition figures 
indicated a high level of disappearance between age one and the age at 
first calving, higher 'mortality' rates were used. These could represent 
some form of offtake, or culling of heifers judged to be barren or_ of 
poor quality. 

4.3.1.2 The derivation of the formula for calculating the growth rate 

This section concerns itself with the mathematical derivation of the 
formula for calculating R, the equilibrium herd growth rate. It can be 
omitted by readers not concerned with these details who can proceed 
straight to section 4.3.2. Further discussions on these calculations can 
be found in Shaw (1987). 

The first part of the model calculated the production of surplus heifers 
from a fixed number of cows, and assumed zero growth. This was obtained 
either by removing all surplus heifers, or if the number of surplus 
heifers were negative, buying in a sufficient number to replace the cows 
that died or were culled during the year so as to maintain the size of 
the herd. The surplus males in the herd could similarly be removed, so 
as to maintain the male herd at a fixed size. This static type model is 
appropriate to a herd attached to a fixed food or land resource or where 
one wishes to compare different herds' ·or production systems' efficiency 
in using such a fixed resource (James, 1984 and Villamil, 1986). 

The final step in this particular model is the determination of the 
steady state, or equilibrium rate of growth, implied by the calving 
rates, age at first calving, culling rate and mortality rates given for 
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the female herd. It is assumed that instead of selling off surplus 
breeding heifers, all of these are retained so that the herd is growing 
at its potential rate. 

This calculation is designed, as was the case for the first parts of the 
model, to be undertaken using survey data, and the parameters used are 
those giv~n in Section 4.3.1.1 for the ftrst part of the model. The 
central question is modified from: 

How many surplus heifers can be produced a year if the herd size is 
maintained at its present level? 

to: 
What is the st~ state rate of growth of the herd if all heifers 
are retained and added to the breeding herd? 

The formula on which this calculation is based is derived from the 
parameters listed below. They are assigned the same letters of the 
alphabet as in Table 4.11 but here are expressed as decimals, not 
percentages so as to avoid divisions by 100 which would clutter up the 
formulae and explanations. 

Parameters: 
R 

z 

C -

E -
N -

the steady state rate of growth, which is the unknown . to be 
determined 
the proportion of adult females having to be replaced annually 
(where a female is defined as reaching adulthood at the moment of 
first calving). Z = K + L, the sum of mortalities and culls for 
the adult cow age group. 
the calving rate defined as the proportion live births per cow 
per year 
the age at first calving 
the heifer's survival rate from birth to age at first calving at 
E years 

The steady state growth rate, R, is determined by examining the 
relationship over E years between a group of heifers born at the point in 
time, 0, and the cows that they replace, when they enter the breeding 
herd exactly E years later, at their moment of first calving .. These cows 
and the heifers they give birth to at point O can be regarded as being 
roughly equivalent to numbers Band Din Table 4.11, however, with a zero 
growth herd these are constant from year to year, whereas in this case 
numbers of cows and heifers are increasing. Again, as discussed above, 
the model is simplified conceptually be describing it as though all 
calvings for a given year take place at the same moment, point 0. It can 
be generalized by imagining initially that it applies to only one cow and 
then aggregating. 

Let: 
AFO - be the adult females that gave birth to the heifers at point 0 

(equivalent to Bin Table 4.11) 
HBO - be the heifers born at point O (equivalent to Din Table 4.11) 
AH - be those heifers born at point O which survive to adulthood E 

years later 
AFE · - be the number of adult females in the herd after E years from 

. point 0 
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AFD - the number of adult females at the point E - 1 years after point 
O. Throughout the model numbers of deaths and culls have been 
calculated on the basis of numbers at the START of each year. 
Thus the number of adult females to be replaced at point E will 
be determined by the number present at the beginning of the year, 
that is the number at the end of year E - 1 or AFD. 

The following relationships can then be ex-pressed mathematically: 

(1) AFE = AFO x (1 + R) A E 

( 2) AFD 

The number of adult females at the end of year Eis equal 
to the number at point 0, multiplied by 1 plus the growth 
rate, E times. 

= AFO x (1 + R) A ( E-1 ) 
The number of adult females at 
equal to the number at point O, 
growth r.ate, E - 1 times. 

the end of year E - 1 is 
multiplied by 1 plus the 

(3) AFE/AFD = 1 + R 
By definition, the annual growth rate can be calculated 
by dividing numbers at the end of the year E, AFE, by 
numbers at the start, AFD, and· deducting 1. This could 
also be derived from formulae 1 and 2 above. 

(4) HBO= AFO x C/2 
The number of heifers born at the point O, HBO, equals 
the calving rate, C, multiplied by the number of adult 
females present in point O, AFO, divided by 2, the sex 
ratio. 

(5) AH=HBOxN 
The number of adult heifers at the end of year E, AH, 
equals the number born at point 0, HBO, multiplied by 
N, the heifer survival rate, to the age at first calving. 

(6) AFE = AFD - (Z x AFD) + AH 
If all adult heifers are added to the adult female 
breeding herd, the number of adult females at the end of 
the year E, AFE, will be those present at the start, AFD, 
less those that left the herd through death or culling 
(the number requiring replacement,. Z x AFD) plus the new 
heifers that have just reached adulthood and been added 
to the breeding herd, AH. 

Substituting for AFE from expression (6) into expression (3): 

1 + R = [ AFD - (Z x AFD) + AH ] · / AFD 

dividing by AFD throughout on the right hand side of this equation: 

1 + R = 1 - Z + AH/AFD 
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Deducting 1 from each side of the equation: 

R = AH/AFD - Z 

Substituti~ for AFD from expression (2): 

(7) R = AH/ [ AFO x (1 + R)A(E-1)] - Z 

Substituting for HBO in expression (5) from eA-pression (4): 

(8) AH = AFO x C/2 x N 
(in fact in Table 4.11 the sequence is such that AH has 
already been calculated as parameter M) 

Substituting for AH in expression ( 7) from expression ( 8) : 

AFO x C/2 x N 
( 9) R = - z 

Now, cancelling out AFO on the top and bottom: 

(10) Decimal 
Version 

R = 
C/2 x N 

------------- - z 
(1 + R) A ( E-1 ) 

So that R can be expressed entirely in terms of the parameters listed at 
the start, without reference to the absolute size of the cattle 
population as given by the number of adult females. Expressing this in 
terms of the parameters as percentages, and as given in Table 4.11, the 
formula becomes: 

(11) Percentage 
Version 

R = 
C/200 x N 

- (K + L) 

This formula cannot be solved directly, so in this study, R is derived by 
an iterative search proc~ss using a computer. 
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4.3.2 RESULTS OF THE HERD MODEL ANALYSES FOR THE VILLAGE SECTOR 

The growth rates calculated for the village sector are shown and 
discussed below. The other results obtained from the model, that is the 
number of 'surplus' heifers produced with a zero growth rate, are 
examined in Chapter 8. 

4.3.2.1 Growth rates obtained 

The results for the three assrnnptions, optimistic, medium and pessimistic 
are presented in Table 4.12. The countries covered are essentially those 
for which production parameter information was available, and all the 
countries within the trypanotolerant breeds' original· area of 
distribution, except Liberia which has very few cattle, were covered. 
The medium level results, based on the parameters given in Table 4.9, 
represent the most realistic estimates as judged by the production 
parameter information available. The range of growth rates obtained was 
considerable, from -1.5%.to 4.5%. 

There appears to be a clear demarcation into two groups, as far as growth 
rates are concerned. The rates are low in the natural breeding area of 
the N'dama. That this cannot be considered a breed characteristic is 
clear from the much higher rates obtained for ranch populations in Table 
4. 15. It may be partly attributable to fodder and nutritional problems 
in the Gambia, and to economic and marketing problems in Guinea and maybe 
also in Guinea Bissau. However, the main factor distinguishing this 
production system from the others involving trypanotolerant cattle, is 
that the N'dama in their original breeding area are for the most part 
regularly milked. More research is therefore required on the impact. of 
various milking practices on productivity, as well as on verifying the 
production parameters. 

For the countries where Savanna Shorthorn are the dominant breed of pure 
trypanotolerant cattle, rates were generally higher,· with the exception 
of Benin. At the medium level estimates the highest potential growth 
rates were in the Republic of Central Africa, Cote d'Ivoire and Nigeria. 
For the first two the results were based on a survey and on a monitoring 
exercise respectively, and in Nigeria the calving rate was estimated from 
survey data. 

Turning to the optimistic and pessimistic estimates of potential growth 
rates, the most noticeable feature is again the wide range spanned, from 
0.6% to 6.4% on the optimistic assumptions and -2.0% to 3.2% on the 
pessimistic assumptions. The optimistic calculations combined slighly 
'better' values for all parameters, which were better in the sense that 
they would tend to increase the growth rate. The only exception was the 
cow culling rate which was assumed to increase slighly on the optimistic 
assumptions so as to help make a better calving rate possible. The 
pessimistic calculations similarly combined slightly 'worse' values for 
all parameters except the cow culling rate which was assumed to decrease 
slightly in line with a worse calving rate and a higher proportion of old 
cows. The parameters used for the optimistic and pessimistic estimates 
can be found in Tables 12 of the country studies in Volume II. 
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Table 4.12 Potential Growth rates for Village Herds 

Breeds 
Optimistic Medium Pessimistic Considered 

1. Senegal 2.9 
2. Gambia 1.8 
3. Guinea Bissau 2.2 
4. Guinea 1.6 
5. Sierra Leone 2.0 
7. Mali 3.4 
8. Burkina Faso 5.6 
9. Cote d'Ivoire 4.3 

10. Ghana 3.6 
11. Togo 2.6 
12. Benin .6 
13. Nigeria 6.4 
15. RCA 6.2 

Source: Compiled from .Tables 12 of the 
production parameters used for the 
estimates can be found. Those 
estimate are given in Table 4.9. 

2.6 1.3 N'dama 
.5 -2.0 N'dama 

1.5 -1.0 N'dama 
.6 -.7 N'dama 

1.6 .5 N'dama 
.8 -.5 N'dama 

3.2 1.0 SWAS 
3.9 3.2 SWAS 
2.6 -1.1 SWAS 
2.0 -.8 SWAS/DWAS 

-1.5 -2.0 SWAS/DWAS 
3.8 2.0 SWAS/DWAS 
4.5 3.0 SWAS 

country studies where the 
optimistic and pessimistic 
used for the medium level 

Where the range between optimistic and pessimistic assumptions is very 
great, this generally indicates either a lack of informa~ion on 
production parameters, or the existence of data from different sources 
giving widely divergent values for the parameters. 

On the optimistic assumptions the growth rates derived were over 2.5% for 
only 7 out of the 13 countries analysed. On the pessimistic assumptions 
the growth rates obtained were negative for 7 out of the 13 countries. 
These results have strong poliQy implications for planning ~n the 
livestock sector. In many of the countries visited the government 
livestock service ·believed that a rate of 2.5% to 3% could be used for 
projecting cattle numbers, although a significant minority believed that 
their cattle populations were static, that is not growing at all. If the 
production parameters and herd compositions emerging from studies are 
representative and consistently defined, in the sense explained in 
Section 4.2.3 above, so that they can be combined in calculations without 
errors resulting, then many trypanotolerant cattle populations are 
unlikely to be growing at the rates of 2.5% to 3% so often applied for 
cattle in projections. Even on the medium level assumptions 7 out of 13 
countries had growth rates of 2% or less. 

Improving these estimates will only be possible through more research 
into the demographic production parameters. This can be through herd 
monitoring, surveys and herd composition studies. The emphasis needs to 
be on thoroughness and quality rather than on scale, with particular 
attention being paid to clearly explaining how the parameters were 
obtained and to using the terminology consistently when presenting 
results. 

In order. to better direct both research, and more importantly efforts at 
improving the growth potential of cattle herds, it is vital to know which 
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parameters are the most important in determing the growth rate. These 
are identified in the next section by looking at the sensitivity of the 
results to variations in the parameters. 

4.3.2.2 Sensitivity analysis 

The sensitivity analysis for the village sector was based on three sets 
of production parameters spanning the range found and which were based on 
actual surveys and herd monitoring undertaken recently. First of these 
was the work done in the Gambia under the auspices of the Gambia 
Government/Glasgow University collaborative research programme and 
continued under the International Trypanotolerance Centre - ITC, Clifford 
(1977), Clifford (1986) and ITC (1986). Using calving rates as an 
indicator this was selected as the low level herd. For the medium level 
herd the Togolese parameters were selected based partly on results from 
Agbmello (1983) and partly on earlier studies. The high level herd was 
based on the Republic of Central Africa (BDPA, 1984). 

Table 4.13 shows the calculations of the growth rate based on 
parameters. For the calculations involving cattle numbers, a 
number of 1000 adult cows was used. The calculations for the 
medium and low level show the survival rate for heifers to age at 
calving to be 68%, 53% and 41% respectively and the growth rates 
4.5%, 2.0% and ,45% respectively. 

these 
fL-xed 
high, 
first 

to be 

Table 4.13 Three Sets of Production Parameters for Village Cattle 

Adult cows - % of taurine herd 
Number of adult taurine cows 
Calving rate - % 
Female calves born annually 
Age at first calving - years 
Mortality females aged O - 1 % 
Number of Heifers reaching age 1 
Heifer and cow mortality - % 

1 - 2 
2 - 3 
3 - age 1st calving 
Adult females 

Culling rate of cows% 
Heifers attaining \ number 
first calving age /%of births 

Implications with zero growth rate: 
Surplus heifers produced per year -

number 
as a percentage of cows 

Potential Herd Growth Rate: 

High 

40 
1,000 

66 
330 
2.9 

23 
254 

8 
5 
.5 
4 

12 
223 

68 

63 
6.32 

4.52 

Medium 

40 
1,000 

56 
280 

3.75 
35 

182 

12 
6 
3 
2 

10 
147 

53 

27 
2.72 

1.95 

Source: Medium level estimates using parameters given in Table 4.9. 

Low 

40 
1,000 

52 
260 
4.5 

40 
156 

17 
10 

6 
3 
7 

106 
41 

6 
.62 

.45 
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In Table 4.14 the results of the sensitivity analysis are given. This 
was undertaken by running the model to calculate the growth rate if each 
individual parameter were 'improved' by 10%, with the others held to 
their original values. 'Improving' the parameters meant increasing the 
calving rate and decreasing all other parameters. Table 4 .14 gives the 
percentage impact of each of these changes on the growth rate. 

At all three levels the parameters with the main impact were the same, in 
order of importance: - the calving rate 

- the cow culling rate 
- mortality age O - 1 year 
- the age at first calving 
- mortality in adult females. 

The impact of the 10% improvements was highest in the low level herd, 
indicating that at lower levels of productivity the same percentage 
improvement has a much greater impact than at higher levels of 
productivity. This is to be expected since a 10% improvement in a first 
year mortality of 40% giving a 4 percentage point decrease will have a 

_greater impact than a 10% improvement in mortality of 23% giving a 2 
percentage point decrease. 

Table 4.14 Sensitivity Analysis for the Village Sector 

Overall Impact - Herd Growth Rate }ncrease 
Parameters individually ------------------------------------------
modified from values High Level Medium Level Low Level 
given in Table 4.9: % % % 

Calving rate (up 10%) 89.2 114.9 273.3 
Age at first calving (down 10%) 8.8 9.2 48.9 

Mortality rates (down 10%) 
age 0 - 1 9.1 25.1 102.2 
age 1 - 2 2.7 6.7 33.3 
age 2 - 3 1.5 3.1 17.8 
age 3 - first calving .o 1.0 15.6 
adult females 6.0 7.2 44.4 

Cow culling rate (down* 10%) 17.7 34.4 104.4 

Source: Results of recalculating Table 4.13 after 'improving' each 
parameter individually by 10%, while retaining the original 
values for the other parameters. 

Note: * see discussion below on the cow culling rate. 

The calving rate had by far the greatest impact in all three cases, 
providing strong justifi~tion for the continuation of the emphasis on 
improving fertility. It also underlines the importance of accurately 
calculating and defining calving rates. 
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The second most important parameter is also unfortunately one of those 
about which the least information was available either on the values it 
takes or on its impact on production - the culling rate. As discussed in 
Section 4.2.3 this could only be roughly estimated on the basis of the 
age at which cows were thought to leave the herd. Along with adult cow 
mortality it determines what proportion of heifers are required as 
replacements and what proportion can be added to the breeding herd to 
increase its size. If the culling rate is thought to be greater than 
adult cow mortality, its impact on growth rates will be greater. Very 
little research has been done into cow culling rates. It is a difficult 
factor to assess, since the age of very old cows is difficult to 
determine, and since the culling of old cows is related to their health 
status and can be confused with emergency slaughter and mortality. 

The model's mathematical results give an increase in the growth rate if 
the cow culling rate is reduced, since fewer cow replacements are then 
required so that more heifers are available as either as a surplus or to 
be added to the stock of cows, thus leading to herd gro'\-."th. However, 
there is likely to be a link between cow culling policy and herd 
fertility, because unproductive animals would be eliminated. Since no 
information was found enabling this to be quantified, this could not be 
incorporated into the mathematics of the model. This link means that a 
higher culling rate may well increase the growth rate if the effect of 
higher replacement requirements were outweighed by an increase in 
fertility. As discussed in Section 4.2.3.2 above, higher cow culling 
rates were deliberately associated with higher fertility when the 
different parameter values were combined to produce the optimistic, 
medium and pessimistic estimates. 

Mortality in the first year of life has such an important impact on 
growth rates because it is generally at a high level. Again more 
research is required, with a more accurate definition of the age group 
quoted first year mortality rates refer to and the extent to which all 
neonatal mortality has been included. 

The other two important factors are the average age at first calving and 
cow mortality. The former, coupled with the mortality rates determines 
how many heifers survive to calve and how rapidly the replacement stock 
become available. Although percentage cow mortality is thought to be 
relatively low, it is important numerically because it applies to a large 
proportion of the herd. Thus cow mortality accounts for a significant 
proportion of all mortalities. Together with the culling rate it 
determines what proportion of heifers are available to increase the size 
of the breeding herd of adult females. 

4.3.3 RESULTS OF TIIE HERD MODEL ANALYSES FOR TIIE RANCH/GOVERNMENT 
STATION SECTOR 

4.3.3.1 Growth rates obtained 

The growth rate results are given in Table 4.15 for the ranches and 
stations studied. At the medium level the growth rates varied from 0.4% 
to 11.1%, and over half were greater than 7%. The cumulative effect of 
the better production parameters was thus to lead to considerably higher 
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potential herd growth rates. At the optimistic level, where a 
combination of slighly 'better' parameters was again used, eight out of 
the ten ranches/stations analysed had growth rates of over 7%. However, 
at the pessimistic level only four had over 4%. 

These resuits also provide strong evidence that under good conditions the 
N'dama breed will attain rapid growth rates. 

Table 4.15 Potential Growth Rates for Ranch/Station Herds 

Optimistic Medium Pessimistic Breed 

1. Senegal 9.6 7.1 4.5 N'dama 
5. Sierra Leone 8.2 7.7 3.2 N'dama 
7. Mali 6.5 .4 -2.0 N'dama 
9. Cote d'Ivoire 6.0 3.4 -.6 N'dama 

11. Togo 10.2 5.2 .4 SWAS/N' dama 
12. Benin 7.1 4.0 1.1 SWAS/DWAS 
14. Cameroon 10.1 7.9 4.4 N'dama 
16. Gabon 10.9 7.4 5.7 N'dama 
17. Congo 7.1 5.9 3.1 N'dama 
18. Zaire 13.0 11.1 9.4 N'dama 

Source: Compiled from Tables 12 of the country studies where the 
production parameters used for the optimistic and pessimistic 
estimates can be found. Those used for the medium level 
estimate are given in Table 4.10. 

4.3.3.2 Sensitivity analysis 

A sensitivity analysis was undertaken for the results from 
ranches/stations in the same way as for the village sector herds. Three 
herds were again selected, using calving rates as an indicator, so as to 
give a range of parameters. The high level herd is based on Zairan 
ranching, the medium level is based on Togo and the low level herd on 
results from ranches in the Cote d'Ivoire's ranches over a period when 
they were experiencing difficulties (Table 4.16). 

The number of adult females was fixed at 1000 as in Table 4.13, so as to 
facilitate comparisons. In the calculations 80%, 83% and 88% of heifers 
born survived to the age of first calving at the low, medium and high 
levels respectively. These are far more than in the village sector, 
twice as many on the low level assumptions. The range in the survival 
rates is noticeably less than on the village level assumptions, probably 
reflecting somewhat more uniform production conditions. The growth rates 
obtained were 11.1% on t~e high, 5.1% on the medium and 3.4% on the low 
level. 
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Table 4.16 Three sets of Production Parameters for Ranch Cattle 

Production Level 

Number of adult taurine cows 
Calving rate - % 
Female calves born annually 
Age at first calving - years 
Mortality females aged 0 - 1 % 
Number of Heifers reaching age 1 
Heifer and cow mortality - % 

1 - 2 
2 - 3 
3 - age 1st calving 
Adult females 

Culling rate of cows% 
Heifers attaining \ number 
first calving age /%of births 

Implications with zero growth rate: 
Surplus heifers produced per year -

number 
as a percentage of cows 

Potential Herd Growth Rate: 

High 

1,000 
75 

375 
3.5 

6 
353 

1. 5 
5 
1 
1 

13 
328 

88 

188 
18.82 

11.18 

Medium 

1,000 
63 

315 
3 

10.5 
282 

4 
3 
3 

3.6 
15 

263 
83 

77 
7.65 

5.15 

Source: Calculated from the para.meters given in Table 4.10. 

Low 

1,000 
56 

280 
3 

8.5 
256 

8 
5.2 
5.5 
5.5 

12 
223 

80 

48 
4.84 

3.40 

Table 4.17 Sensitivity Analysis for Ranches/Stations 

Overall Impact - Increase in Herd Growth Rate 
Parameters individually ---------------------------------------------
modified from values High Level Medium Level Low Level 
given in Table 4.10: % % % 

Calving rate (up 10%) 14.0 30.9 42.9 
Age of first calving (down 10%) 5.6 7.2 11.2 

Mortality rates (down 10%) 
age 0 - 1 .8 3.3 3.8 
age 1 - 2 .2 1.2 3.5 
age 2 - 3 .7 .8 2.1 
age 3 - first calving .1 .o .o 
age 3 + .5 4.3 10.6 

Cul.ling rate (down* 10%) 6.8 18.3 22.9 

Source: Results of recalculating Table 4.16 after 'improving' each 
parameter individually by 10%, while retaining the original 
values for the other parameters. 

Note: * See discussion in Section 4.3.2.2. 
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In the sensitivity analysis presented in Table 4.17, the same parameters 
as in Table 4.14 came up as having the most impact on the results, but 
the impact of the 10% variations was considerably less in these more 
productive herds. The calving rate again emerged as the most important 
factor, and was more important in the less productive herds. It was 
followed by the culling rate. The age at first calving was third in 
importance followed by mortality in adult females in the medium and low 
level herds and by second year mortality i~ the high level herd where 
some culling/selection of heifers was assumed and consequently a higher 
rate was used. In each case the calving rate and culling rate had far 
more impact than any of the other parameters. Thus, as was the case for 
the village sector, it is thus calving rate and the cow replacement rate 
and the links between them which merit further attention and study. 
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CHAPI'ER FIVE 

TRADE IN 

TRYPANOTOLERANT BREEDING STOCK 

5.1 SlM1ARY OF REOORDED TRANSACTIONS 

The second major part of this study consists of an analysis of the past 
ex-periences in exporting and importing trypanotolerant breeding stock. 
The information about these transactions was collected by the consultants 
on the country visits from the files and archives of the livestock and 
veterinary services and those of the private and parastatal institutions 
involved in the work as well as from a few published sources. 

Informal sales and purchases of cattle occur between most neighbouring 
West African countries in the study. Whereas the majority of such 
transactions involve cattle sold for slaughter, some have been of 
breeding stock. These informal trade flows, as well as some of the 
earlier trade in trypanotolerant breeding stock involving government 
agencies and some recent transactions where administrative changes have 
made consistent record keeping difficult, are largely unrecorded. 

Thus in this chapter only the recorded transactions in trypanotblerant 
breeding stock are analysed. The overall totals for those exports . and 
imports for which numeric information could be found are summarized in 
Table 5.1. A total of nearly 34,000 head were sent from one country to 
another over a period from 1904 to 1986. Seventeen of the nineteen 
countries covered by the study were involved, nine as exporters, eleven 
as importers and four of these countries, Cote d'Ivoire, Benin, Congo and 
Zaire both exported and imported stock. 

Numerically, the important exporters have been Senegal, the Gambia, 
Zaire, Cote d'Ivoire and Guinea. The major importers were Gabon, Congo, 
Nigeria and the Republic of Central Africa. 

The transactions were checked in both the importing and exporting 
country. In some cases there were differences in the figures quoted by 
the one and those given by the other. In Vol. II, the figures given by 
each country are listed in the Tables 10 of Section 4. However, in this 
chapter the figures given in cases where there was a divergence are 
always those provided by the ex-porting country. The differences most 
often reflect either mortalities in transit or differences in timing. 
Often the operations took place during West Africa's dry season, 
especially around the November to January period, so that the year when 
the animals were initially purchased and the year when they arrived at 
their fin.al destination were sometimes different. 
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Finally there were a number of transactions which are known to have 
occurred but where the number of breeding cattle, and/or the date are 
unknown. These are indicated by+ in the tables in this chapter. 

Table 5.1 Summary of Recorded Trade in Trypanotolerant Breeding Stock 

1. Senegal 
2. Gambia 
3. Guinea Bissau 
4. Guinea 
5. Sierra Leone 
6. Liberia 
7. Mali 
8. Burkina Faso 
9. Cote d'Ivoire 

10. Ghana 
11. Togo 
12. Benin 
13. Nigeria 
14. Cameroon 
15. Republic of Central Africa 
16. Gabon 
17. Congo 
18. Zaire 
19. Equatorial Guinea 

Totals 

Numbers 
Exported 

8,831 
8,050 

5,321 
+ 

100 
950 

3,778 

1,004 

130 
5,689 

33,853· 

Numbers 
Imported 

305 

+ 
592 

1,060 
746 
560 

5,859 
346 

4,418 
11,531 
8,334 

102 

33,853 

Source: Based on Table 5. 2 below, compiled from Tables 10 of the cmmtry 
studies. · 

Note: + indicates that breeding stock was exported or imported, but 
that numbers are unknown. 
The numbers given all refer to the totals quoted by the country 
of origin. 

More details of the sources and destinations and the dates of the various 
transactions are given in Table 5.2. This summarizes the data giving 
the pairs of co1.mtries involved in each transaction, the total numbers 
and years over which the trade occurred. Fifty recorded importations of 
trypanotolerant breeding stock occurred, involving thirty-seven different 
pairs of countries. Of these, eight operations involved over 1000 head 
being imported over a period of time. These eight operations cover the 
bulk of the 33,800 cattle involved, totalling about 25,600 head, just 
over 75% of the total in recorded transactions. 

Table 5.2 does not give details of the breeds involved, and these are 
discussed in the sections below. 
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Blporting 
Country 

I Senegal 

2 Gubia 

I Guinea 

5 Sierra Leone 

Table 5,2 

THE RECORDED TRADE IN TRYPANOTOLERANT BREEDING STOCK 

1904 - 1986 

Importing Countries laporting Countries hporting Countries 
8rporting 

: : 9 cote : : : : : Country 
: 6 Liberia d'Ivoire : 10 Ghana 11 Togo : 12 Benin : 13 Nigeria II Cmroon 15 8, C, A, : 16 Gabon 11 Congo : 18 Zaire Known Totals 
--------------:--------------:--- .................. : ........................... :--------------:--------------:---·· .. ····----:--------------:---······-----:--------------:--------------:----------------: 

: : : l : 210 1968 : I l I 1960 : :mo 1981/86 : 1601 1968/16 : l Senegal : 
: : : : : : l 8831 
--------------:······ ............ : ..................... : ........................... : .................. : .. -------------:--------------:--------------:--------------:----.---------:----·---------:----------------: 

: : : 300 l972 l : /1911 1980/83 : : /2176 1981/86 : : : Gaabia : 
: l : 8050 : 
:--------------:-·-···· .. ·· ....... : ........................ : ..................... : ......................... : ..................... : ................... : ....................... : ........................ : ..................... : ........................ : ........................... : 
l 105 1911 : 562 1963 i I 1932 : 11 1951 i i I 1939,12 i i : /2130 1913/55 : 52 1921 : Guinea / 

200 1915 : : 160 1911/80 : 10 1962 : : 885 1911/15 : : : / 210 1916 : : 5321 : 
I I I I I I I I I I I"""•••..,.,"••"""' I"••••,..,.., .. ••.,• I .. "'"•.,..,.,.,••••• I•••.,."'""""••"" I"" .. "•••"•"•"•• I•••• .. •••••"•"• I••••••••••••• .. I • .. • • • • •"""•"••I••••••••••••"" I 

1912 : : : : : I 1950's : : : : : Sierra Leone 
1915: : : : 

--·-·--·--····: ·············· l ··· .. ····--···· l ·············· l ................... / ···········-·-: .................. : ·-·····-....... : .................... : .................. :-•-- ..... ······ / ·---------- ..... -- : 
1 Hali : I 1911 i / / 100 1911 i l i i I 1960/66 i i i Hali i 

: : + 1975 : : ·: : : : : via er : : : : 100 : 
:-------·---· .. •··· .. :••-······ .. ··••:· ................. :••··········••:••··········••:• .. ······ ....... : ............... : .................. : ................. : ................ : ................... : ................. : ......................... : 

8 Burkina Faso : / : 350 1918 : :1600 1961/61 : : l Burkina Faso 
: : l : via Cl : \ 950 

:••··········••:·· .. ··-···· .. ·••:••···--······•:--•- .. -- ........ : ................... : ..................... : ............... : .................. : .................... :.- .............. : ................... : ....................... : 
: 9 Cote d'Ivoire: : ____ : : 92 1954,55: : : l1168 1955/60: 200 1955: I 1950's: : Cote d'Ivoire 
: : : :111 1919/86 l : /2501+ 1960/69 l 1 1956t : : l 3718 
:----·-··-·· .. --···-: .................... : ...................... : .................. : ................ : ................ : ................... : .. ., .............. : .................. :••··········-·: 

12 Benin : : : / : ---- / / / / / 954 1938/59 
I I I I I I 
I I I I I I 

50 1901 Benin 
1001 

: ........ -......... -........ : •--········-··: ................. : .................... \······- ......... \ ..................... : ...................... \ ·-···-···-- .... \ ·····--·-·· .. ··: ................... ~ .................... : ....................... : ....... ·····~·····: 
: 11 Congo : : : : : l : : l I 1956/62 : ____ : : Congo : 
: : i : : : l / / / 130 1982/81 : / : 130 : : .. --................... : .. -............... : .......... -......... : ...................... : .......... -. •' ... : ................... -- : .................. : ...... -- ......... : ................ -: ... -................ : -..... -. · ......... : .................. : .. --... -........... : 
: 18 Zaire / : 30 1985 : : 320 1911 : : I : 316 1980/81 : 521 1952/51 : I 1915/15 : 139 1916/55 l : Zaire 
: : / : / : : : : 391 1966 / 1105 1981/86 i3000 1915/82 : ---- : 5689 : 
:·-··--··-··---·--·:••····· .. ·····•:•········ ...... : ................ : .................. : ................... : .............. :- ... · .......... : ............... : .............. : .............. : ................ f ................... : 

Known totals : 305 : 592 : 1060 : 116 : 560 : 5859 : 346 / 1118 : 11,531 : 8331 : 102 : Known Totals 
33,853 l l : l : : : 33,853 

'-·-·········-···--: ..................... :-········ ....... : ..................... : ................ : .................. : ................ : ................... : .................... : ................... : ................. l ·-·····-·----·: .................... ' 

SOURCE: Infornation obtained oo country visits, 
Nuabers are those given b7 the exporting countries, 

NOTE: 1 indicates a transaction was recorded, but the ouaber of cattle involved ls unknown, as is the date in soue cases, 
I 600 cattle were exported froa Burkina Faso to the Republic of Central Africa, These were exported through the C6te d'Ivoire, and are included in the overall total given for that country, 

separating two dates Indicates that transactions were undertaken in each of the two years given, 
separating two dates indicates that transactions were undertaken on several occasions during the period indicated, 
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5. 2 TRADE IN N' DAMA BREEDING STOCK 

Of the 34,000 trypanotolerant breeding stock whose transfer to another 
country was recorded, the vast majority, 28,000 or 82% were N'dama. To 
describe these transactions, this group is subdivided into three. The 
first consists of cattle originating in Guinea and its southern and 
eastern neighbours, which accounted for 5,600 of the total, the second of 
those from Senegal and the Gambia, which accounted for 16,900 and the 
third group were from the Central African countries of Zaire and the 
Congo, which exported N'dama breeding stock descended from imported 
animals, totalling 5,400. 

5. 2. 1 EXPORTS FRCM GUINEA AND ITS SOUTHERN AND EASTERN NEIGHBOURS 

Firstly, those cattle exported from the southern part of the N'dama's 
original area of distribution, that is Guinea, Sierra Leone, Mali and 
Cote d'Ivoire are considered. Table 5.3 shows the individual 
transactions by lot exported, and the production system from which they 
originated and to which they were destined. In Map 5.1 these flows are 
illustrated. 

Guinea's role as the 'cradle' of the N'dama breed, and as the home of 
about half the indigenous population of N'dama in West Africa, made it 
the first choice of many potential importers of the breed. From 1927 
onwards it exported N'dama breeding stock to at least seven African 
countries, introducing the breed to Ghana, Togo, Nigeria, Congo and 
Zaire (Table 5.2). In recent years official exports of breeding- stock 
recorded or sponsored by government agencies have not occured, but stock 
have come in to Sierra Leone, Liberia and Cote d'Ivoire, where some of 
them have probably been retained as breeding animals rather than 
slaughtered. 

The 5,300 cattle exported from Guinea were bought in the villages by 
government agents (see Volume II, Chapter 4 for details). More than 80% 
went to ranches and government stations, the balance of just over 1,000 
going to metayage operations in the Congo and Togo. However, in Ghana, 
Nigeria and Zaire, N'dama cattle which for the most part originated in 
Guinea were either distributed or sold from ranches and government 
stations and gradually foUJ:1d their way in substantial numbers into the 
village and smallholder sector. 

Sierra Leone has exported N'dama breeding stock on several occasions, but 
most of these transactions were informal ones, usually across the border 
to Liberia; and records of the numbers involved are not available. In 
the 1970's these formed the basis of some of Liberia's large private 
herds. Sierra Leone also exported stock to Nigeria in the 1950's. 

Although-Mali has set up a ranch for the conservation and multiplication 
of the N'dama breed, the country has not as yet been very active in the 
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international trade in breeding stock, but it exported to Togo and to 
Liberia in the 1970's. Some informal trade in N'dama breeding stock no 
doubt also occurs across its land borders. 

Table 5.3 N'dama Exports from Guinea, Sierra Leone, Mali, Cote d'Ivoire 

Country of Production Destination Production 
Dates Number Origin System Country System 

1927 52 Guinea Village Zaire Ranch 
1932 Guinea Village Ghana Station 
1939 Guinea Village Nigeria Station 
1942 Guinea Village Nigeria Station 
1943 19 Guinea Village Congo Metayage 
1949 469 Guinea Village Congo Metayage 

1950's Sierra Leone Village Nigeria Station 
1950 135 Guinea Village Congo Metayage 
1951 145 Guinea Village Congo Metayage 
1952 145 Guinea Village Congo Metayage 
1953 300 Guinea Village Congo Ranch 
1954 535 Guinea Village Congo Ranch 
1954 22 RCI Village Togo Metayage 
1955 70 RCI Village Togo Metayage 
1955 682 Guinea Village Congo Ranch 
1957 47 Guinea Village Togo Metayage 
1962 70 Guinea Village Togo Metayage 
1963 562 Guinea Village RCI Ranch 

1965/69 RCI Village RCA Metayage 
1971 105 Guinea Village Liberia Station/LF 
.1971 Mali Village Liberia LF 
1971 295 Guinea Village Nigeria Station 
1972 Sierra Leone Village Liberia LF -
1972 50 Guinea Village Nigeria Station 
1973 70 Guinea Village Nigeria Station 
1974 Mali Village Liberia LF 
1974 270 Guinea Village Nigeria Station 
1974 250 Guinea Village Ghana Station 
1974 100 Mali Village Togo Metayage 
1975 Mali Village Liberia LF 
1975 200 Guinea Village Nigeria Station 
1975 250 Guinea Village Ghana Station 
1975 200 Guinea Village Liberia Station/LF 
1975 Sierra Leone Village Liberia LF 
1976 210 Guinea Village Congo Ranch 
1978 175 Guinea Village Ghana Station 
1980 85 Guinea Village Ghana Station 
1981 30 RCI Ranch Togo Ranch 
1986 15 RCI Togo Station 

Total 5,558 

Source: Compiled from Tables 10 in the country reports. 
Note: RCI - Republique de Cote d'Ivoire, 

RCA - Republic of Central Africa, 
LF - large, private farm. 

85 



~ ,~ 
' ,, __ ..,,,.. 

Country of Origin·: 

Guinea 

--➔ Cote d'Ivoire, Mali and Sierra Leone 

MAP 5.1 TRADE IN N'D~MA BREEDING STOCK. I 

NIGERIA 

................... ...._ __ 
" 

EXPORTS FROM GUINEA AND ITS SOUTHERN AND EASTERN NEIGHBOURS 

ZAIRE 

1 

"' #> 

<D 
00 



PAST TRADE EXPERIENCES 

Cote d'Ivoire has exported N'dama as well as the Baoule breed of Savanna 
Shorthorn. The Republic of Central Africa imported some N'dama from the 
Cote d'Ivoire for metayage operations. Cote d'Ivoire exported village 
Wdama to Togo for its metayage operation in the 1950's, and in the 
1980's N'dama a few bulls to Togo's Adele ranch and to CREAT. Thus, 
although most of the cattle at CREAT came from Zaire, some N'dama bulls 
were imported from the Cote d'Ivoire's Marahoue ranch. These bulls are 
the only N'dama exports from this group of countries not to originate in 
the village sector. 

Information as to the sex of the animals exported was not always 
available. In most cases 6 to 10% of the animals exported were males, 
especially where the ultimate destination was a metayage operation. 
However, some of the exports from Guinea, notably those t6 the Cote 
d'Ivoire and Liberia were mainly of males, as were the recent exports 
from the Cote d'Ivoire to Togo. 

5.2.2 EXPORTS FROM SENEGAL AND THE GAMBIA 

Senegal and the Gambia began exporting N'dama breeding stock rather later 
than Guinea, but in the years since 1960 entered this trade on a 
relatively large scale, exporting a total of 16,900 head, divided roughly 
equally between the two countries. This makes them both numerically the 
largest exporters of trypanotolerant cattle. Furthermore all but 2,100 
of their exports were undertaken in the 1980's so that the large scale 
exports have occurred over a very short period. These recent exports 
formed part of two major operations to build up ranches, in Nigeria, 
which imported nearly 5,000 cattle from the Gambia and in Gabon which 
imported about 9,700 from Senegal and the Gambia as well as some from 
Congo and Zaire, as described in the following section. The Nigerian 
programme involved five ranches belonging to the . Western Livestock 
Company (WLC) , a parastatal company. The Gabonese programme is under the 
livestock section of another parastatal, Agrograbon, which manages three 
ranches. These two operations are analysed in more detail in Chapters 6 
and 7. 

Table 5.4 gives details of the numbers and destinations of the N'dama 
ex-ported by Senegal and the Gambia. These are illustrated in Map 5.2. 
Figs 6.2 to 6.13 are a series of twelve photographs illustrating the most 
recent transfer from Senegal to Gabon, in November 1986. 

The Senegalese and Gambian breeding stock were bought from the villages 
of the two countries. Outside the Gabonese and Nigerian destinations, 
most animals went to the Congo, also for the development of its ranching 
sector. N'dama from Senegal were the first of that breed to be 
introduced to Benin and Cameroon. The Gambia also exported N'dama to 
Ghana. 

The proportion of males to females is known for the two major operations. 
Out of the 5,000 exported to Nigeria, 4.5% were males. Gabon in its 
purchases aimed at a ratio of 1 male to 10 females. 
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Table 5.4 N'dama exports from Senegal and the Gambia 

Country of Production Destination Production 
Dates Number Origin System Country System 

1960 Senegal Village Cameroon Station 
1968 210 Senegal Village Benin Plantation 
1968 653 Senegal Village Congo Ranch 
1969 303 Senegal Village Congo Ranch 
1970 385 Senegal Village Congo Ranch 
1972 300 Gambia Village Ghana Station 
1976 260 Senegal Village Congo Ranch 
1980 1381 Gambia Village Nigeria Ranch 
1981 1350 Senegal Village Gabon· Ranch 
1981 1067 Gambia Village Nigeria Ranch 
1981 1480 Senegal Village Gabon Ranch 
1981 849 Gambia Village Gabon Ranch 
1982 1201 Gambia Village Nigeria Ranch 
1982 1190 Senegal Village Gabon Ranch 
1982 622 Gambia Village Gabon Ranch 
1983 1325 Gambia Village Nigeria Ranch 
1983 1330 Senegal Village Gabon Ranch 
1983 460 Gambia Village Gabon Ranch 
1984 1010 Senegal Village Gabon Ranch 
1984 685 Gambia Village Gabon Ranch 
1986 660 Senegal Village Gabon Ranch 
1986 160 Gambia Village Gabon Ranch 

Total 16881 

Source: Compiled from Tables 10 in the country reports. 

5. 2. 3 EXPOR'I'S FROM CENTRAL AFRICA 

One of the most interesting developments in the trade in trypanotolerant 
breeding stock is the emergence as exporters of two countries whose 
N'dama population is itself descended from imported stock. The numbers 
exported and their destinations are given in Table 5.5, and illustrated 
in Map 5.2. 

The first of these is Zaire, which has been involved in exports of N'dama 
cattle since 1946. The cattle exported by Zaire come from a large 
private ranch, whose stock developed from cattle imported from Guinea in 
1927. Since then it has undertaken a rigorous selection programme, so 
that its N'dama although basically of the Guinean type, are heavier and 
have slightly better meat production characteristics. 

Over the years Zaire has exported 5,700 head, to six different countries. 
Its major exports were to the Congo for the development of its ranches 
and to Gabon for the same purpose. Zaire also exported N'dama to 
Cameroon for a programme to raise N'dama on palm plantations, a few male 
N'dama to the Cote d'Ivoire for upgrading stock at its Marahoue ranch and 
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N'dama to CREAT in Togo, for its research work on the productivity of 
trypanotolerant cattle. N'dama exported to the Republic of Central 
Africa from Zaire were used in metayage operations. 

Table 5.5 N'dama Exports from Congo and Zaire 

Dates 

1946 
1952 
1952 
1954 
1955 
1960 
1974 
1975 
1976 

1977/82 
1980 
1981 
1981 
1982 
1983 
1984 
1984 
1985 
1986 

Total 

Source: 
Note: 

Country of Production Destination 
Number Origin System Cmmtry 

57 Zaire Ranch Congo 
52 Zaire Ranch RCA 
55 Zaire Ranch -Congo 

Zaire Ranch RCA 
27 Zaire Ranch Congo 

Congo Gabon 
320 Zaire Ranch Togo 
875 Zaire Ranch Congo 
140 Zaire Ranch Congo 

1985 Zaire Ranch Congo 
168 Zaire Ranch Cameroon 
178 Zaire Ranch Cameroon 
525 Zaire Ranch Gabon 
30 Congo Ranch Gabon 
70 Congo Ranch Gabon 

480 Zaire Ranch Gabon 
30 Congo Ranch Gabon 
30 Zaire Ranch RCI 

400 Zaire Ranch Gabon 

5422 

Compiled from Tables 10 in the country reports. 
RCI - Republique de Cote d'Ivoire, 
RCA - Republic of Central Africa, 

Production 
System 

Metayage 
Metayage 
Metayage 
Metayage 
Metayage 
Ranch 
Station 
Ranch 
Ranch 
Ranch 
Ranch/ 
Plantation 
Ranch 
Ranch-
Ranch 
Ranch 
Ranch 
Ranch 
Ranch 

The Congo exported N'dama to Gabon on several occasions. N'dama were 
first introduced to Gabon from the Congo, when the Societe Gabonaise 
d'Elevage (SOGEL) imported them. In recent years Agrogabon imported 
breeding males from the Congo on three occasions as part of its programme 
for the development of cattle production in Gabon through ranching. 

5. 3 TRADE IN WEST AFRICAN SHORTHORN BREEDING STOCK 

Nearly 6,000 West African Shorthorn breeding stock were involved in the 
recorded transactions, and of these 4,600 were of the savanna type and 
1,400 of the dwarf type. These flows are illustrated in Map 5.3~ 
Although the numbers involved are far lower than those of N'dama, 
accounting for only 18% of the trade in trypanotolerant breeding stock, 
these include the first large scale operations to be undertaken. They 
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represent the most extensive efforts to introduce cattle to the villagers 
of Central Africa, -who had never before dealt with or in many cases even 
seen cattle, using the metayage system described in Section 4.1. 

5.3.1 EXPORTS OF SAVANNA SHORTHORN 

Of the 4,600 Savanna Shorthorn breeding stock -whose exports are recorded, 
4,000 were Baoule mainly from the Cote d'Ivoire and destined for the 
Republic of Central Africa (Table 5.6). The 'Operation Baoule', as it 
was called, was the first large scale major undertaking of its kind. Its 
objective was to set up village cattle production and it is described in 
Lemrnonier ( 1966) , Lacrouts, Sarniguet and Tye ( 1966) and Desrotour 
(1982). The Baoule were selected as being a medium-sized trypanotolerant 
breed and a hardy animal. The operation began in 1955. The initial 
buying missions were undertaken in the Cote d'Ivoire. After 1960 about 
600 cattle were bought in Burkina Faso (then Upper Volta) and a few from 
Mali. The first shipments of Baouie from Cote d'Ivoire in the mid 
1950's also included stock which was sent to Gabon and distributed 
through the metayage system. 

Burkina Faso also exported animals to a government farm in Benin. Togo's 
CREAT, as part of its research into the productivity of the different 
breeds of trypanotolerant stock also imported some Baoule from the Cote 
d'Ivoire. 

Table 5.6 

Dates 

1955 
1955 
1957 
1958 
1959 
1950's 
1960 
1960 
1961 
1962 
1963 
1964 
1965 
1978 
1979 

Total 

Source: 
Note: 

Exports of Savanna Shorthorn 

Country of Production Destination 
Number Origin System Country 

153 RCI Village RCA 
200 RCI Village Gabon 
406 RCI Village RCA 
412 RCI .Village RCA 
100 RCI Village RCA 

RCI Village Congo 
397 RCI Village RCA 
480 RCI, BF, Mali Village RCA 
642 RCI, BF, Mali Village RCA 
400 RCI, BF, Mali Village RCA 
256 RCI, BF, Mali Village RCA 
314 RCI, BF Village RCA 
409 RCI Village RCA 
350 Burkina Faso Village Benin 

72 RCI Village Togo 

4591 

Compiled from Tables 10 in the country reports. 
RCI - Republique de Cote d'Ivoire, 
RCA - Republic of Central Africa, 

BF - Burkina Faso 

Production 
System 

Metayage 
Metayage 
Metayage 
Metayage 
Metayage 
Metayage 
Metayage 
Metayage 
Metayage 
Metayage 
Metayage 
Metayage 
Metayage 
Station 
Station 
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5. 3. 2 EXPORTS OF DWARF SHORTHORN 

The Dwarf Shorthorn breeds were the first trypanotolerant cattle whose 
export is recorded. Because of their small size and adaptation to a 
humid climate, as well as their trypanotolerance, they were considered. 
suitable for introduction into Central African countries. The first 
recorded importation was of fifty head of Lagune, from Benin (then 
Dahomey) to Zaire in 1904 (Mortelmans and Kageruka, 1976). They were 
imported. by a planter, and were also kept at a religious mission and on a 
government station. Further importations occurred before the first world 
war and the Lagune became the basis of metayage operations in Zaire. 

The Congo initiated. a programme of importing Lagune or Dahomey cattle 
from Benin in 1938, and had imported. a total of 954 by 1959; also for 
distribution and multiplication in metayage schemes. 

Finally, Zaire itself became an exporter of Lagune. The breed were the 
first cattle to be introduced into Gabon when they were imported. from 
Zaire in 1945, and distributed through metayage agreements. Some Lagune 
were also exported from the Congo to Gabon, but details of these 
transactions are not known. 

Zaire also exported. nearly 400 Lagune to the Republic of Central Africa, 
an operation which is described in Lemmonier ( 1966) • These were bought 
from villagers and a few larger farmers and planters. 

Table 5.7 

Dates 

1904 
1938 
1953 
1954 
1955 
1956 
1957 
1957 
1958 
1958 
1959 
1960 

Total 

Source: 
Note: 

Exports of Dwarf Shorthorn 

Country of Production Destination 
Number Origin System Country 

50 Benin Village Zaire. 
21 Benin Village Congo 
44 Benin Village Congo 
68 Benin Village Congo 

206 Benin Village Congo 
78 Benin Village Congo 

198 Benin Village Congo 
Zaire Metayage/LF Gabon 

127 Benin Village Congo 
Zaire Metayage/LF Gabon 

212 Benin Village Congo 
397 Zaire Metayage/LF RCA 

1,401 

Compiled. from Tables 10 in the country reports. 
LF - large farm 
RCA - Republic of Central Africa 

Production 
System 

Plantation 
Metayage 
Metayage 
Metayage 
Metayage 
Metayage 
Metayage 
Metayage 
Metayage 
Metayage 
Metayage 
Metayage 
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CHAPI'ER SIX 

ORGANIZATION AND IMPACT 

OF THE OPERATIONS 

6.1 ACTIVITIES UNDERTAKEN IN THE EXPORTING OOUNTRY 

The organizational aspects of the trade in trypanotolerant breed.ing stock 
cover several issues - how animals are purchased. and selected., how they 
are transported and prepared for export, what veterinary measures and 
tests are undertaken before they are sent abroad and when they arrive at 
a new destination, what forms of international transport are used, and 
how the cattle are dealt after they arrive in the country, how they reach 
their eventual destination and what losses of stock are experienced 
during the process from various causes. 

In this chapter it has been found convenient to discuss these issues 
chronologically, that is starting with what occurs in the exporting 
country, then going on to the point at which the importer's 
responsibilities start which is when the animals are embarked on some 
form of international transport, and finally looking at the installation 
of the cattle at their final destination, and through this at the impact 
of the importations. 

Both the historical experiences and the more recent transactions are 
discussed, since together they span the range of possible approaches. 
The possible pathways and combinations between stock originating in 
villages or ranches and their eventual destinations in ranches and 
metayage systems elsewhere are illustrated in Fig.6.1. 

6.1.1 SELECTION AND PURCHASE FROM VILLAGES 

For cattle originating in the villages of West Africa, the first step of 
the process is their selection and purchase. 

6.1.1.1 The organizations involved 

As was seen in Chapter 5, the main countries which have exported village 
cattle are Senegal, Gambia and Guinea for N'dama cattle, the Cote 
d'Ivoire and Burkina Faso for the Baoule and Benin for Lagune. Mali has 
been involved in exporting some village N'dama and a few Baoule and 
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Sierra Leone has sent some N'dama to Liberia. Zaire's exportations of 
Lagune to RCA and Gabon were partly of metayage stock. 

Table 6.1 gives the organizations responsible in the main countries which 
are currently or have recently beeri involved in exporting village stock. 
In the Gambia the government marketing organization, the I.MB, has been 
responsible for all exports of breeding stock, from the initial purchase 
to their loading onto a boat or airplane for leaving the country. In 
Senegal a variety of companies and even a private individual have been or 
are involved. Of the three main companies currently involved, SODIA and 
SOPELA are private and SERAS is state-owned. Senegal's livestock 
development policy encourages the setting up of ranches for producing 
high quality breeding stock by the private firms involved in exporting, 
and SOPELA may do this. In Guinea, the marketing of livestock was 
greatly reorganized and liberalized in 1984, and of the organizations 
formerly involved in the government marketing process, none remain. 
Burkina Faso has not exported in great numbers, however ONERA would deal 
with any future exports and was responsible for the most recent exports 
of Lobi cattle to Benin. Finally, in the Cote d'Ivoire, SODEPRA manages 
both its ranches and the extension programmes which cover most of the 
country's village cattle. It supervised and coordinated the sale of 
village Baoule to Togo in 1979, which was the last time village cattle 
were exported from Cote d'Ivoire. Benin has not exported trypanotolerant 
cattle since 1959, and so is not included in this list for the time 
being. 

Table 6.1 Main Organizations involved in Exporting Village Stock 

Country Organization 

Gambia Livestock Marketing Board 

Senegal Societe d'Exploitation des 
Ressources Animales Senegalaises 

Societe Agropastorale du Ndiambourg 
Societe Pour la Promotion de 

l'Elevage en Afrique 
Vetafric (no longer active) 

Guinea Office de Commercialisation du 
Betail (no longer active) 

Burkina Faso Office National pour l'Exploitation· 
des Ressources Animales 

Cote d'Ivoire Societe de Developpement des 
Productions Animales 

Source: Section 4 of country studies. 

Acronym 

SER.AS 

SODIA 
SOPELA 

OBETAIL 

ONERA 

SODEPRA 

Status 

State 

Parastatal 

Private 
Private 

Private 

State 

State 

State 

In most countries, until the specialized marketing organizations were set 
up, the government livest.eek or veterinary service dealt with exports and 
imports of breeding stock and in many cases it continues to be the main 
organization involved. 
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6.1.1.2 The village buying operation 

The purchase of cattle in a village is illustrated in Figs. 6.2, 6.3 and 
6.4, at the end of this chapter, showing their selection and preparations 
for loading them onto lorries which are to take them to a holding ground. 

In a number of cases it was possible to interview the individuals 
involved in organizing village buying operations, or to study detailed 
accounts of those that took place some time ago. Further information can 
be found under the relevant country studies, in Chapters 1, 2, 4, 8, 9, 
11 and 15 of Volume II. 

In Senegal the cattle are bought in the village-by representatives of the 
buying organization.. They travel to the villages or livestock 
cooperatives and select animals they are interested in purchasing, then 
negotiate a price with the owner. In Burkina Faso much the same approach 
was used for the exports to Benin. 

In the Gambia the LMB has a monopoly on the purchase of cattle for 
slaughter and also undertakes the purchase of breeding stock for ex-port . 

. The LMB has about twenty cattle buying points and it announces the date 
when its buying agents will arrive at each point and the type of stock 
that it requires on the radio. It considers this process to be ·more 
economic than visiting village herds. The LMB aims to buy about 20% more 
·animals than will eventually be exported; the importer's representatives 
can then select from among these. 

In Guinea, until 1984, marketing legislation obligecl cattle owners to 
sell 10% of their stock to specified government agencies and cattle for 
export were selected from these. 

In the 
team to 
villages 
animals. 
this way. 

Cote d'Ivoire the practice has been for the importer to send a 
the country, and this team has been responsible for visit{ng 
and large private herds and selecting and purchasing the 
The cattle sent from Burkina Faso to RCA were also collected in 

Thus the five countries involved in exporting village cattle have 
developed four different approaches to their purchase from villagers. 
However the problems encountered have been similar. 

The original mission from RCA to import Baoule from the Cote d'Ivoire in 
1955 found that sedentary villagers with trypanotolerant livestock were 
not really integrated into a livestock marketing system, and tended to be 
suspicious of people wanting to buy their stock, having had some bad 
experiences with local traders. Traditionally, most sales and transfers 
of ownership took place within the communal village herds, so that cattle 
seldom left the herd or the locality where they were born (Lemonnier, 
1966). Much trypanotolerant cattle production can still be characterized 
as very local and lacking an organized marketing structure, with cattle 
being slaughtered mainly for ceremonial purposes, or exchanged as part of 
dowries and traded within a small area (FAO/ILCA/UNEP, 1980, Prempeh, 
1985). This is now lesa true in Cote d'Ivoire, and also not so much the 
case in Senegal and the Gambia, but remains true of many of the other 
countries in this study, especially where these have a large zebu or zebu 
x taurine population or where the trypanotolerant cattle are kept in 
small village herds in isolated or forest areas. 
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The age of the animals exported is an important factor in the success of 
the operation. In the Gambia, initially two to three year old heifers 
were exported to Nigeria, later four to five year olds were selected as 
being more robust and ready for their first calving. Some sources 
advocate ex-porting pregnant heifers. The age restriction, and the fact 
that one is focussing on young breeding females, the class of animals 
most vital to a herd's development and therefore most valuable to their 
owner, restricts supply with owners often frankly reluctant to sell. 
This point was also noted by the missions from RCA to buy Baoule. 

Finally, specifications of coat and conformation must be met. It is 
important to ensure that the stock bought are pure taurines, thus the 
missions from the RCA avoided any areas where zebu cattle were present in 
significant numbers. They tried to buy Baoule with mainly black or pied 
coats. The N'dama's coat colour can vary greatly (see, for example, 
photographs in FAO/ILCA/UNEP, 1980) however, a preference has.emerged for 
what is described as the 'classic' N'dama, which is to have a uniform 
fa"hn or light brown coat. The fashion for the so-called 'classic' type 
developed despite the fact that there is no scientific basis either for 
labelling this as the breed prototype or for assuming that animals of 
this appearance possess a higher degree of trypanotolerance (Toure et 
al, 1981). Nigerian and Congolese importers specified that they wished 
only stock conforming to this type, however the Gabonese placed no 
restrictions on appearance. 

These factors combine to make the supply of breeding stock relatively 
restricted in relation to the overall herd size and the number of animals 
of the age and sex category desired. Consequently, where large numbers 
are exported it may be difficult to find sufficient animals possessing 
the requisite characteristics. In Senegal and the Gambia, which have 
exported on such a large scale in recent years, some difficulties have 
been encountered in supplying sufficient animals over the last years .. 

Successfully purchasing good quality breeding stock, especially young 
females, from village herds thus requires careful attention to overcoming 
a number of problems. For the success of the importing operation it is 
vital that the age criteria be respected, that the animals be robust and 
healthy, that they be pure-bred taurines and that where the importer 
desires it, they possess the coat colour and any other characteristics 
desired. Obviously it is of some ad.vantage if the cattle to be exported 
can be chosen from a group already selected as possessing the 
characteristics desired. From the exporter's point of view it is also 
important not to export good quality young breeding stock, especially 
females, on such a scale that the development, maintenance or quality of 
the source country's herd is adversely affected. · This issue is further 
discussed in Chapter 8. Finally, price is a vital motivating factor, and 
it is essential to fix a price which both offers a sufficient incentive 
to villagers to make the 8ffort to contact the buyer and to sell good 
quality animals while not being so high as to attract an excessive 
r~sponse or encourage malpractices. The prices paid are discussed in 
Chapter 7. 

6.1.1.3 Assembly and preparation for export 

Once 
from 
need 

the animals have been purchased they must be brought to the point 
which they will leave the country and various veterinary measures 
to be undertaken. This stage is illustrated in Figs. 6.5 to 6.7 
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which show cattle purchased for export in a holding 
health controls and being loaded onto a lorry on 
airport. 

ground, undergoing 
their way to the 

In Senegal, where animals are bought in the villages by representatives 
of the exporting agencies, they are taken to a central village once they 
have been paid for, where they are placed in the care of a hired 
stockman. Once all the cattle have been purchased in that region, or 
when numbers reach thirty or forty, they are walked to the collection 
centres used or oimed by the exporter, accompanied by herders. At the 
collection centres they are visited and vaccinated by an agent of the 
government livestock service, who provides the necessary documentation (a 
vaccination certificate and sanitary laissez-passer). A fortnight before 
they are due to leave the country the animals are transported by lorry to 
Dakar, where each exporting agency has a holding ground which includes 
fenced enclosures, shelters, feed and water troughs, vaccination crushes 
and loading ramps. The time spent there gives them an opportunity to 
recover from the journey to Dakar, which may take up to two days 
(Mattioli, 1986). In Dakar they are tested for brucellosis and 
tuberculosis. 

A similar procedure is followed in the Gambia. Once purchased the cattle 
are assembled at one of the LMB's three holding grounds, where they may 
spend up to three months while all the animals required for a particular 
shipment are assembled and veterinary measures are undertaken. At this 
stage measures must be taken to ensure adequate supplies of fodder and 
water. The veterinary measures consist of vaccinations against anthrax, 
blackquarter, - haemorrhagic septicaemia, rinderpest and contagious·bovine 
pleuropneumonia (CBPP). The cattle are tested for brucellosis and 
tuberculosis, clinically sick animals are treated and all animals are 
dosed with Berenil and an anthelmintic before departure. 

The cattle exported from the Cote d'Ivoire to RCA and- Togo were initialiy 
assembled at Bouake. For the exports to RCA, which in some years also 
included stock from Burkina Faso and Mali, holding grounds, crushes and 
fenced pastures were installed at Bouake and the cattle were transported 
by rail to Abidjan for shipment. The Baoule cattle exported to Togo were 
tested for brucellosis and CBPP, dosed with a trypanocide and treated for 
external parasites. 

To surrnnarize, the village cattle once purchased, are generally assembled 
at a series of points and brought together at a major holding ground in 
the region where they originate. Transport to a holding ground near the 
point where they will leave the country is generally by lorry, though 
trains and even a river boat, in case of the Gambia, have been used. 
Generally they are assembled there some time before final shipment. At 
this point or at the holding ground in the producing region, they are 
examined by a veterinarian, tested for various diseases, vaccinated and 
treated for trypanosomiasis. 

Information on losses of stock at this stage of the operation is sparse. 
Some accidents occur while cattle are loaded or unloaded onto lorries and 
trains, and a few are recorded as escaping from trains or from holding 
grounds. Some animals are eliminated for health reasons, and some are 
rejected as not conforming sufficiently to the characteristics desired by 
the importer. 
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Once the animals have embarked on the lorry, train, ship or airplane that 
is to take them out of the country, they usually cease to be the 
responsibility of the exporter, and the importer takes over. 

6.1.2 STOCK ISSUING FROM RANCHES 

6.1.2.1 The organizations involved 

The main e:x.--porter· of cattle raised on a ranch is Zaire. Two other 
countries, Congo and Cote d'Ivoire have exported some stock from their 
ranches, and Mali may do so in the future (Table 6.2); 

Table 6.2 Organizations involved in E:s..-porting from Ranches 

Country Organization 

Mali Operation N'dama Yanfolila 
(Ranch de Madina Diassa) 

Cote d'Ivoire Societe de Developpement des 
Productions Animales 

(Marahoue Ranch) 

Congo Office du Gros Betail 

Zaire 

Source: 

(Louila, Massangui, Louamba., 
Louboulou and Dihesse Ranches) 

J. van Lancker Company 
(Kolo and Mushie Ranches) 

Section 4 of country studi_es. 

Acronym 

ONDY 

SODEPRA 

JVL 

Status 

State 

State 

State 

· Private 

Note: Although exports in the future are a strong possibility, no 
cattle breeding stock have so far been exported from Madina 
Diassa Ranch and Mushie Ranch. 

6.1.2.2 Selection of animals and their preparation £or export 

The process for exporting from ranches is obviously much simpler than for 
village stock since the producer and the exporter are the same 
organization. The animals produced on ranches are higher quality, 
selectively bred stock, especially in the case of the Zairan stock which 
has benefitted from several decades of careful selective breeding. 
These animals are often more expensive (Chapter 7) and while some 
importers, such as the Congo in the late 1970's have bought from ranches 
on a relatively large scale, other buyers such as Gabon and the Cote 
d'Ivoire when stocking its Marahoue ranch, have bought mainly male ranch 
cattle or have bought on a relatively small scale so as to upgrade stock 
purchased from local or foreign village sources. 
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Animals for export are selected from the ranch's herd for their quality 
as breeding stock, while ensuring that the ranch retains enough high 
quality breeding animals to maintain its own development. The animals 
for export can be set aside and examined by a veterinarian and the 
necessary tests, vaccinations and treatments undertaken while they are 
still at the ranch or else when they have been transported to a holding 
ground near the point from which they will leave the country. The 
company in the case of JVL, or the organization responsible for the 
ranches such as the 0GB or SODEPRA will own or have access to such a 
holding ground where the animals can be kept while customs and veterinary 
formalities are complied with and to enable them to recuperate from their 
train or lorry journey from the ranch. 

6.2 ACTIVITIES UNDERTAKEN BY THE IMPORTING OOUNTRY 

6.2.1 INTERNATIONAL TRANSPORT 

Trypanotolerant cattle have been shipped from country to country by 
virtually every possible means. The early operations were mainly by sea, 
for example the journeys from Abidjan in Cote d'Ivoire to Bangui in RCA 
were made by ship from Abidjan to Pointe Noire in the Con.go, from there 
by river boat to Brazzaville and from Brazzaville to Bangui by barge. 
The journey from Bouake to Bangui generally took 21 days, and during this 
losses over the whole operation from 1955 to 1965 averaged 3%, most of 
which were incurred in the first five years of the operation when losses 
ranged from 3% to 11%, as against the second five years when more 
experience had been gained so that losses were reduced to between nil and 
1%. 

The stock exported from the Gambia to Nigeria were sent by sea, using the 
Nigerian National Shipping Line which made it possible for the cost to be 
borne in local currency. The journey from Banjul in the Gambia to Lagos 
in Nigeria generally took four to five days. On one shipment losses were 
heavy (11%) ·due to the coincidence of a number of problems (delays, 
loading problems etc.). On the other seven shipments losses were very 
low, only 0.2% (Volume II, Chapter 13). 

Many of the transfers over relatively short distances (Con.go to Gabon, 
Burkina Faso to Benin) were by lorry. The available rail links have also 
been used, such as from Ouagadougou in Burkina Faso to Abidjan in Cote 
d'Ivoire. 

Finally the form of transport that is now most frequently used for the 
longer distance journeys is airplane. This was used for the exports from 
Senegal and Guinea to the Con.go in the late 1970's and for all the 
exports from Senegal, the Gambia and Zaire to Gabon and in recent years 
for most exports from Zaire. The reduced journey time means that the 
stress endured by the animals is minimized, as consequently are losses of 
stock. For the Gabonese shipments the losses in transit are estimated at 
less than 0.5%, and overall losses from the Senegalese or Gambian village 
to the·ranch in Gabon within 2% and 5%. Figures 6.8 to 6.10 illustrate 
the interior fittings on a plane prepared for cattle transport and the 
loading of N'darna cattle onto the plane. 
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The transport of trypanotolerant breeding stock has generally been 
undertaken towards the end of the West African rainy season from 
September to November, or during the cool season, November to January so 
that the travel is less stressful. For transfers to Gabon, the choice of 
the end of the rainy season means that weather conditions are roughly 
similar, so that the animals do not have to make a major climatic 
adjustment. Similarly, for air transport or short journeys, the cattle 
are usually transported at night. 

6. 2. 2 TRANSPORT WITHIN THE IMPORTING COUNTRY 

The arrival of cattle in the importing country and their unloading 
an airplane into the airport holding ground is illustrated in Figs. 
to 6.13. 

from 
6.11 

Within the importing country the cattle are generally transported by 
lorry or by train to their final destination or to an intermediate 
destination such as a quarantine or holding ground. Depending on the 
timing of their arrival and the formalities to be undertaken they may 
spend some time at a holding ground near the point where they arrived in 
the country. In some cases this also acts as quarantine station. 

6.2.3 HOLDING AND TRANSIT OR QUARANTINE FACILITIES 

Before imported cattle Join the ranch herd or are distributed to 
villagers under a metayage system, they are generally kept separate under 
some form of quarantine for a period of at least a month. 

For example, the animals imported by Nigeria's WLC ranches were 
distributed to the ranches from Fashola Station, where they spent one to 
three months. Some losses, probably due to the after-effects of the trip 
occurred there, ranging from 1% to 4% of the animals imported where 
information was available. In the RCA, losses among the imported stock 
after they had arrived in the country, but before they were distributed 
to metayers were also high, especially at the start of the operation, 
where they ranged from 14% to 30% in the first five years. By the end of 
the operation they had been much reduced, ranging from nil to 7.5% in the 
last five years. The overall average loss within the country was. 9% 
(Lemonnier, 1966). 

Other countries also have transit and quarantine stations. Togo used the 
Nassable Station near Dapaong as a transit point for the N'dama cattle it 
imported for its metayage operation.· Also in Togo, CREAT has a 
quarantine enclosure at Agou-Iboe for imported cattle. Benin's Okpara 
Farm acts as a transit station and distribution centre for other 
government farms etc .. 
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6.3 FINAL DESTINATIONS OF THE ANIMALS PURCHASED 

Looking back at Fig. 6.1, illustrating the different pathways used in the 
transfers of trypanotolerant breeding stock, it should be remembered that 
all the cattle originated in the villages of West Africa. For some their 
final destination has been a ranch in West or Central Africa, others have 
spent several generations, and in the case of Zaire decades, on ranches 
before their descendants were transferred to other ranches or to village 
or smaller scale production systems, mostly in Central Africa. Some of 
the cattle exported, especially in the earlier years, were distributed 
directly to villagers, spending a brief period in a quarantine station or 
at a metayage distribution centre in the importing country. 

Thus these transfers combined at least two, and often three or four 
.different husbandry systems (see also Section 4.1 for a more detailed 
description) : 

the West African village, with cattle sometimes roaming fairly 
freely, often used to being herded and in close contact with people, 
especially where they are milked as in the N'dama's original area of 
distribution; 

- the Central African village, or metayage situation, where cattle 
often need be more closely guarded to protect crops in an area· where 
people were unused to cattle, cattle are not milked and the degree of 
contact with people varies; 

- the metayage centre, where 
distribution to villagers or to 
herds; 

cattle transit or are bred for 
join relatively small private catt~e 

- the ranch, where cattle are kept extensively, and often become very 
unused to human contact. 

This section examines the fates of the imported trypanotolerant cattle in 
the various production systems which became their final destinations. As 
was seen in Chapter 5, while most of the cattle exported at the beginning 
of the period studied - from the 1950's to the end of the 1960's - went 
to metayage operations, the more recent operations have been mainly to 
ranches and government stations. 

6.3.1 THE METAYAGE SYSTEM 

The basis of the metayage system was discussed in Chapter 4. Table 6.3 
gives the numbers imported for the main metayage systems and an estimate 
of numbers presently found in the village systems which are descended 
from these animals. The only metayage operation found in West Africa 
was Togo's 'Operation N'dama'. Most of its existing village stock, 
estimated at about 4,000 head, descended from these animals, although in 
recent years a few N'dama may have been distributed via later 
importations from government stations. 
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In the Central African countries where cattle had not been kept before, 
the trypanotolerant breeds were all initially introduced through the 
metayage system. In the RCA the imports of nearly 4,000 Baoule and 
N'darna over the period 1952 to 1969, initially led to very good results 
with 7,620 cattle in metayages in 1965, which rose rapidly to 15,150 in 
1969 (BDPA, 1985). Following the 'Reforme Agraire' of 1970, which 
removed the extension and support for the metayage system, numbers ceased 
to increase, and have declined since then. Plans exist to revitalize the 
trypanotolerant livestock sector, with the RCA's Second Livestock 
Development Project-including a trypanotolerance component, and plans to 
set up 100 metayages and produce cattle for animal traction (see Chapter 
15, Volume II and BDPA, 1985). 

In Gabon there are also few cattle left from the metayage operations, 
these numbers are currently estimated at only 1000 to 2000 head. 
However, Gabon plans to redevelop its village livestock keeping from the 
N'dama cattle currently being imported by Agrogabon's ranches. The 
Ngounie ranch is setting up herds of around fifteen head each belonging 
to individuals trained in animal husbandry. By 1986 forty such units had 
been set up, the target is to have 3,500 head in such units by 1999. 
Gabon's Office Gabonais pour la Production de Viande (OGAPROV) is also 
setting up farmers with larger units of around 100 head, geared towards 
fattening stock. It will be interesting to see how successful these 
ranch stock are in adapting to smaller production units and to closer 
contact with people. 

The Congo imported first Lagune and then N'dama for metayage operations, 
before it began to set up its N'dama ranches in 1953. Table 6.3 shows 
that numbers of Lagune have increased roughly tenfold~ those of N'darna 
slightly more. However, it is not clear whether some of the N'dama in 
the village sector originated in ranches and in addition there are some 
3,000 head of mainly N'dama stock in large private units. - If the 
populations' compound rate of growth is calculated, from the year of 
importation to the present day, both the N'dama and the Lagune grew at 
about 10% per annum. 

Finally, it is in Zaire that the trypanotolerant cattle breeds have 
multiplied most successfully. Unfortunately records of the numbers 
originally imported do not exist, though some of the earliest 
importations are recorded in Mortelmans and Kageruka (1976). It seems 
that the numbers initially imported were fairly modest - hundreds rather 
than thousands. From these Zaire has developed a trypanotolerant cattle 
population currently estimated by the government livestock service at 
about 450,000 head. However, numbers by production system cannot be 
easily determined. A recent census found 183,000 head in state herds, 
with religion organizations and in large herds of over 1,000 head and 
found a further 12,000 in small herds of under 1,000 head (see Chapter 
18, Volume II) . The metayage operations were undertaken by both state 
and religious organizations, with the latter in particular playing and 
continuing to play a very important role in promoting cattle keeping by 
villagers. The Progres Populaire d'Idiofa which was set up by the 
Diocese of Idiofa is continuing its activities, with the additional 
inputs of some Belgian aid and its monitoring activities are contributing 
to the ILCA/ILRAD trypanotolerance network (ILCA, 1986). 
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Table 6.3 Metayage Operations based on imported Trypanotolerant Stock 

Dates Numbers 
Numbers of Present 

Country Metayage Operation Imported Imports 1983 - 85 

Togo Operation N'dama 293 1954-74 4,000 

RCA. Operation Baoule 3969 1955-66 6,500 - 7,500 
N'dama 1952-69 500 - 800 

Gabon N'dama, Baoule 1945-62 · 1,500 
and Lagune 

Congo Lagune 954 1938-59 10,600 
N'dama 913 1943-52 15,800 

Zaire Lagune 1904- 15 - 20,000 
N'dama 1920's 

-
Source: Sections 3.1 and 4.1 of the country studies. 

6 • 3. 2 RANCHES 

In Table 6.4, a list of the ranches which have imported trypanotolerant 
breeding stock is given. The Gabonese, Congolese and Zairan ranches are 
entirely developed from imported stock. The Nigerian ranches arev 
predominantly of imported stock and th~ Ivorian, Togolese and Cameroonian 
ranches were constituted partly with local stock and partly from imported 
animals. 

As with the metayage operations, the ranches' fortunes have been 
extremely variable. The Ivorian and Togolese ranches essentially 
imported to upgrade the N' dama and WAS stock locally available. Benin's 
N'dama population of about 500 head is based on the 210 head initially 
imported by SOBEPALH. Nigeria's importing operation had very mixed 
fortunes initially, with some heavy losses due to fodder problems, and 
currently plans overcome these are underway (see Chapter 13, Volume II 
for details). 

The Gabonese ranches have been set up too recently to judge their 
performance, although number.s on the ranches are already 30% greater than 
the total imported. However, a rapid initial expansion should occur as 
90% of the imported animals are heifers which should be near to their 
first calving and will not need culling for some years. 

From 6,350 N'dama imported, the Congolese ranches in 1983 had 36,500 
head. The compound growth rate calculated from the numbers imported year 
by year up to 1983, gave a rate of about 10% (Volume II, Chapter 17), 
This rate of expansion has been similar to that of the village animals, 
but in recent years performance from the ranches has been variable and 
sometimes disappointing and the cattle are said to be becoming very wild. 
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Ranches mich have imported Trypanotolerant Breeding Stock 

Ranch 
Numbers 

Imported 

Dates 
of 

Imports 

Numbers 
Present 

1983 - 85 

Cote d'Ivoire Abokouamekro, Sipilou 
Marahoue ( SODEPRA) 

528 M, 34 F 
30 M 

1963 
1985 

3000, 3500 
12200 

Togo 

Benin 

Nigeria 

Cameroon 

Gabon 

Congo 

Zaire 

Source: 
Note: 

Adele 

Societe Beninoise pour 
le Palmier a l'Hui1e 
(SOBEPAIB) 

Ogboro, Upper ()gun, 
Akunnu and Imeko 
(WLC) 

M'Bongo Plantation 
(SOCAPALM) 

Nyanga, Lekabi , 
and Ngounie 

(Agrogabon-Elevage) 

Massangui, Louamba 
Louboulou, Dihesse and 

Louila (0GB) 

Kolo, Mushie (JVL) 

30 M 

210 

4974 

346 

9.839 

1544 
4811 

52 

Sections 3.3 and 4.1 of the country studies. 

1981 

1968 

1981-83 

2000 

500 

5750 
(of which 

4350 imported) 

1980-81 

1981-86 

1953-58 
1968-82 

1927 

950 

12700 

7500, 6700 
3600, 12100 

5700 

41,000 

Acronyms and names in brackets refer to the organizations mich 
manage or own the ranches. Three are newly mentioned: 
WLC - Western Livestock Company 
SOCAPALM - Societe Camerounaise des Palmeraies 
and Gabon's Agrogabon whose Elevage section deals with the 
ranches and their development. All are parastatal organizations. 
All trypanotolerant cattle imported by ranches were N'dama. 

Zaire has by far the largest number of trypanotolerant cattle in ranches 
and large production units. The recent census found details of 130,000 
head in large private uni ts of over 1000 head ( Chapter 18, Volume II) . 
However, as mentioned above, al though it is known that numbers imported 
were relatively small, details of how these developed from the numbers 
imported are not available. The ranches listed in Table 6.4 are cited 
because information was available due to their involvement in exporting 
activities. 
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6.3.3 GOVERNMENT STATIONS AND RESEARCH UNITS 

The third category of importers are government stations and research 
units. Here again it is difficult to generalize since the objectives of 
each unit vary, and fluctuations in numbers most often reflect changes 
in research or development priorities rather than in performance. The 
list is thus left to stand on its own and the reader is referred to 
Volume II and the relevant Chapter's Sections 3.3 and 4.1 for further 
information. 

Table 6.5 Stations.which have imported Trypanotolerant Breeding Stock 

Country 

Ghana 

Togo 

Benin 

Nigeria 

Cameroon 

Source: 
Note: 

108 

Station 

Pong Tamale 

CREAT 
(various breeds) 

Ferme d~ l'Okpara 

Ilorin Stock Farm 
Fashola Stock Farm 

Kounden Station 

Numbers 
Imported 

437 

350 

+/- 885 

346 

Sections 3.3 and 4.1 of the country studies. 

Dates 
of 

Imports 

1932 

1981 

1978 

1981-83 

1960 

Burkina Faso and Liberia also imported N'dama for their 
government ·stations 

Numbers 
Present 

1983 - 85 

2200 

570 

100 

All imported animals were N'dama, except for those imported by 
Benin, which were Savanna Shorthorn, as were 72 · of those 
imported by Togo's CREAT. 



A) THE VILLAGE BUYING OPERATION 

Fig. 6.2 The Senegalese 
village: buyers 
negotiating 
for cattle 

Fig. 6.3 Range of animals 
bought for export 
showing different 
coat colours 

Fig. 6.4 Preparations for 
loading cattle 
onto lorries for 
transport to the 
main holding ground 
from the village 
collection centre 
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B) ASSEMBLY AND PREPARATION FOR EXPORr 

. Fig. 6. 5 · Animals gathered 
at the ma.in 
holding grotmd 

Fig. 6.6 Undertaking 
health control 
measures 

Fig. 6.7 Loading animals 
onto a lorry for 
transport from 
the main holding 
ground to Dakar 
airport, Senegal 



C) INTERNATIONAL TRANSPORT 

Fig. 6.8 Airplane interior 
showing special 
fittings for 
transporting 
cattle 

Fig. 6.9 Animals in the 
lorry ready for 
loading onto 
the airplane 

Fig. 6.10 Airplane fully 
loaded 
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D) ARRIVAL IN THE IMPORTING COUNTRY 

Fig. 6.11 Unloading at 
Franceville 
Airport, Gabon. 

Fig. 6.12 The holding 
ground.at 
Franceville 

Fig. 6.13 The cattle in 
their new 
environment 
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CHAPrER SEVEN 

COST OF THE OPERATIONS 

7 .1 THE EXPORTER'S SALE PRICE 

The costs of trypanotolera:nt breeding stock imports 
into those which make up the exporter's selling 
delivered f.o.b. (free on board) to the port of exit 
of origin and those directly incurred by the importer 
animals to their destination and in installing them. 

7. 1.1 THE COSTS OF PURCHASING STOCK FROM VILLAGERS 

can be subdivided 
price for animals 
from their country 
in transporting the 

For village cattle the first cost element incurred by the exporting 
agency is the purchase of the cattle from their owners. The different 
buying methods used were described in Chapter ·6, basically consisting of 
one of two approaches either going to the villages to buy stock directly 
from the owners or anno1.mcing that a buying operation was being 
1.mdertaken and stock of the correct specification was to be made 
available for purchase to buyers at specified locations. 

The prices paid for village stock, which primarily consist Qf young 
heifers aged 2 to 3 or heifers at about the age of first calving, aged 4 
to 5, all have one common characteristic. They are generally based on 
the same criteria as slaughter stock, being related to liveweight, rather 
than to breeding traits. 

Table 7.1 Prices paid to Villagers for Breeding Stock 

Country Price - F CFA/head Year 

Senegal 35 - 45,000 1982 
Senegal 50 - 70,000 1986 

Gambia 45 - 55,000 1983 

Guinea 30 - 43,000 1983 

Burkina Faso 25 - 30,000 1978 

RCI 11,000 1964 

Source: Compiled from Sections 4.2 of the country studies. 
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Thus the prices offered for breeding heifers often only effectively 
compensate the owner for the animal's slaughter value. It is thought 
that in some cases heifers bought for export at low prices were those 
that the owners considered to be of low potential value. Normally 
breeding heifers are considered to be the most valuable animals for the 
future development of the herd, especially where the production system is 
strongly geared towards milk production and increasing herd size rather 
than towards beef production. This is the case in Senegal, Gambia and 
much of Guinea. Therefore it is to be ·expected that owners would 
be reluctant to sell good quality heifers, especially at prices based on 
the same criteria as those for culled animals. 

The prices given in Table 7.1 illustrate this. Although it was not 
practical to convert prices to a common base year, because of differences 
in relative prices ahd exchange rate variations, the figures for the 
1980's are roughly comparable. In Guinea before the liberalization of 
the livestock trade in 1984, cattle were sold to government agencies as 
part of a compulsorary levy and at a fixed price per kg li veweight. As 
the levy was fixed in terms of animal num.ber,s owners generally sold 
young or small animals. Since 1984 the situation there has radically 
altered and is much improved. In Gambia livestock prices were also fixed 

·at a level considered by producers to be low, however in 1986 official 
meat prices were increased so that prices per kg liveweight reached a 
level in line with that of most West African countries. In Senegal it 

-was felt that producers were not being paid sufficiently high prices for 
the heifers and young males sold for export, and as can be seen from 
Table 7.1, prices had increased considerably by 1986. 

By comparison those prices which were known from earlier transactions, 
for cattle bought in the Cote d'Ivoire in 1964 and in Burkina Faso in 
1978, seem relatively higher. 

It seems that if trade in village cattle is to continue, the ways in 
which the prices are derived needs to be dealt with,· the objective being 
to ensure that they encourage producers to present good quality breeding 
stock for sale. In order to achieve this it will probably be necessary 
to put some premium on quality which goes beyond the usual liveweight 
criterion, wh~n determining breeding stock prices. This points to a need 
to establish standards or specify which traits are to be preferred when 
choosing and pricing village stock for export, an issue which is pursued 
in Section 11,3. As was noted in the previous chapter, in recent years 
it was found to be more difficult to meet the numbers of heifers required 
for export from Senegal and Gambia, a factor which must reflect overall 
supply, but may also owe a lot to price. 

7.1.2 OTHER OOSTS BORNE BEFORE EXPORTING THE ANIMAIB 

Once the exporting agency has bought the cattle for export, it then 
incurs costs for assembling the animals, paying herdsmen who guard the 
animals and accompany them to collection points, undertaking veterinary 
measures, feeding and providing enclosures for the animals at various 
stopping points before they are exported, paying any export duties and 
customs fees and transporting them to the place from which they will 
leave the country. 
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These costs are examined in some detail for Senegal and the Gambia in 
Chapters 1 and 2 of Volume II. They are always included in the price 
quoted by the exporter for the stock delivered f.o.b. In Senegal the 
costs included the cost of the stockman who supenrised the stock once 
they were bought in the village, and accompanied them to the collection 
centres, and the charges for coralling the animals and any veterinary 
charges incurred at that stage of the procedure. The transport from the 
collection centres to Dakar came to between 3000 and 5000 F CFA per 
animal in 1986. Once at the quarantine station at Dakar, the costs 
incurred were for the upkeep and depreciation of the station, feed and 
watering for the cattle, veterinary tests and administrative costs. 
These costs incurred by the exporter added between 50% and 60% to the 
cost of buying the animal in the village. 

For the Gambia, the costs incurred by the Livestock Marketing Board (LMB) 
were analysed. These covered the same activities, with the. difference 
that only one organization was involved and that animals were purchased 
at buying points and kept at one of the LMB's three holding grounds and 
then transferred to Banjul just before export. The costs incurred were 
slightly greater than the original purchase cost of the animals. 

For comparison, in the exporting operation from the Cote d'Ivoire to the 
RCA when the buying operations were undertaken by the mission from RCA, 
the total costs of the trips, salaries of the staff involved, veterinary 
costs, labour, and administration and coordination came to nearly three 
times the original purchase cost of the cattle. 

7.1.3 THE FINAL EXPORT PRICE 

A selection of f.o.b. prices actually paid or quoted for trypanotolerant 
breeding stock is given in Table 7.2. These show both the evol~tion of 
prices over time and the cost for the most recent exports undertaken at 
the end of 1986. As mentioned before, prices are presented for the year 
given, since differences in relative prices and exchange rate 
fluctuations make it difficult to make a meaningful conversion to ·a 
single base year. 

Village stock prices have increased from around 10,000 F CFA charged by 
the Cote d'Ivoire in 1955 to 140,000 F CFA charged by Senegal and Gambia 
in recent years. The figures for Senegal give the longest time series 
for one country, showing prices nearly doubling over the last decade. 

The prices at which the different countries offer their village 
have also been fairly uniform at different point in time, 
price differences not exceeding 10% to 15%. 

stock 
with 

The stock sold from ranches are more expensive, they are heavier and 
particular in the case of Zairan N'd.ama, have benefitted from a long 
selection programme. In 1986, selectively bred Zairan heifers were sold 
to Gabon at an f.o.b. price of 225,000 F CFA. For males the price 
differential between ranch and village stock is often higher than for 
females reflecting the selectively bred ranch bulls potential use for 
upgrading stock. Over the years, the prices for Zairan stock have 
fluctuated, primarily reflecting changes in the value of the Zairan 
currency, the Zaire, relative to the US dollar. 
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Table 7.2 Export Prices for Trypanotolerant Breeding Stock 1955 - 1986 

Selling 
Country 

Senegal 
Senegal 
Senegal 
Seriegal 
Senegal 

Gambia 

Guinea 

BF 

RCI 
RCI 

'RCI 
RCI 
RCI 

Congo 

Zaire 
Zaire 
Zaire 
Zaire 
Zaire 

Source: 
Note: 

FOB Price Buying 
F CFA/head Country Year 

75,000 Congo 1976 
95,000* Cameroon 1980 

110,000 Gabon 1981 
120,000 Gabon 1982 

130 - 140,000 Gabon 1986 

140,000 Nigeria/Gabon 1983 

70,000 Congo 1976 

60,000 Benin 1978 

M 10 - 12,000 Togo 1955 
F 6 - 8,000 Togo 1955 
M 80,000 Togo 1979 
F 70,000 Togo 1979 
M 150,000 Togo 1981 

M M 350,000 Gabon 1982-84 

70,000 Togo 1974 
M 415,000* Cameroon 1980 
F 210,000* Cameroon 1980 
M 325,000 Gabon 1986 
F 225,000 Gabon 1986 

Compiled from Sections 4.2 of the country studies. 
* The price for 1980 for Senegalese stock was the price ·quoted 
to Cameroon but in the end stock were ordered from Zaire at a 
CFA price based on $1000 per bull. Variations in the exchange 
rate for the Zaire have meant that the cost of Zairan stock has 
fluctuated. 

7.2 FURTHER OOSTS BORNE BY THE IMPORTER 

7.2.1 THE OOST OF INTERNATIONAL TRANSPORT 

Having paid the exporter's price for the stock the importer's next major 
cost heading is for international transport. The costs and types of 
transport used are summarized in Table 7.3. Recently air transport has 
been the most widely used means between countries that are far apart. 
Over shorter distances cattle are generally transported by lorry, as from 
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Congo to Gabon, Benin to Togo, Cote d'Ivoire to Togo etc. It is 
interesting to note that in the 1980's the cost of air transport over the 
same distances (Senegal/Gambia to Gabon and Zaire to Gabon) has 
fluctuated and in 1986 was considerably reduced over the 1983/4 levels. 
Nigeria's transport of animals by sea was nearly as expensive as air 
transport, but was advantageous to Nigeria in that by using its own 
shipping line it was able to save on foreign exchange. Air transport 
involved minimal losses on the trip, estimated by Agrogabon-Elevage at 
less than 0.5%, as against 2% experienced by Nigeria for sea travel and 
3% by the RCA for combined rail sea and river journeys (see Volume II). 
Thus the cost per head of cattle exported could be adjusted upwards by 
about 2% to reflect differences in survival rates of stock. As discussed 
in the previous chapter, the differences may be greater, if some of the 
mortality after arrival in the destination country is attributed to the 
after effects of the voyage. 

Table 7.3 Transport Costs for Trypa.notolerant Breeding Stock 

Country of Transport Cost Destination Means of 
Origin F CFA/head Country Transport Year 

Senegal, Gambia 105,000 Gabon air 1981 
Senegal, Gambia 130,000 Gabon air 1983 
Senegal, Gambia 145,000 Gabon air 1984 
Senegal, Gambia 111,000 Gabon air 1986 

Gambia 129,000 Nigeria sea 1983 

RCI 24,000 RCA rail, sea, river 1964 
RCI 62,000 Togo rail, lorry 1979 
RCI 80,000 Togo 1981 

Zaire 75,000 Gabon air 1984 
Zaire 52,000 Gabon air 1986 

Source: Compiled from Sections 4.2 of the country studies. 

7.2.2 TRANSPORT AND OTHER LOCAL COSTS 

The other costs incurred by the importer consist of any local import 
dues, airport or port fees, the cost of veterinary measures or 
inspections and of transporting the animals from the port of entry to 
their final destination. 

For Gabon in 1986 these caine to about 13,000 F CFA (Chapter 16, Volume 
II) which consisted of 10,000 F CFA per head for transport by lorry from 
the airport to the ranch, plus the cost of airport charges for landing 
rights. 
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7.2.3 THE COST OF INSTALLING THE ANIMALS 

Finally, and most difficult to analyse, are the costs of installing the 
animals. These are the costs of the metayage or ranch infrastructures 
and of extension and training work. A full analysis of this part of the 
costs should really be made in conjunction with a full benefit-cost study 
of the viability of investments in trypanotolerant cattle. This would 
require examining the investment and running costs of the imp::>rting unit 
over a period of ten to twenty years and comparing these to the value of 
its output of slaughter stock and breeding stock. This exercise is 
outside the scope of the present study, however, some information on the 
capital and running costs associated with the introduction of the 
trypanotolerant stock was obtained and is briefly discussed below. 

7.2.3.1 Metaya.ge Type Systems 

The only information found on the costs of metayage systems was obtained 
from the study by Lacrouts et al. (1966) undertaken for the Republic of 
·central Africa. In 1964, the standard metayage unit consisted of six 
imported animals, which cost 67,000 F CFA each, delivered to the metaya.ge 
centre. The installation cost came to 135,000 F CFA per unit, which 
included both the cost of placing the animals and of the subsequent 
follow up of their progress. This thus averaged out at 22,500 F CFA per 
animal, about a third of their imp::>rt cost. The local price of stock at 
the time was 12,000 F CFA for an adult bull, and 10,000 F CFA for. a cow, 
less than a sixth of their imp::>rt cost. Over ten years, from 1956 to 
1965 the total cost of the investments in livestock and in setting up the 
metayages, divided by the number of trypanotolerant cattle present in 
metayages at the end of the period came to 30,300 F CFA per animal 
present, and it was estimated by the Lacrouts et al. (1966) at that point 
the total value of this locally constituted herd was.only equivalent to a 
little over a quarter of the total invested. This investment cost could 
have been justified by expansion· in herd numbers in susequent ·years, 
however, as discussed in Section 6.3.1, the 'Reforme Agraire' in 1970 
interrupted the programme, and trypanotolerant cattle numbers in RCA 
declined thereafter. 

More recently, Gabon's efforts to set up small scale individual cattle 
herds in the area around the Ngounie ranch have been costed (Agrogabon 
Elevage and Cie. J. V. Lancker, 1983). The total costs (all investments 
and running costs) estimated in this project document for ten years at 
constant prices, came to 589,000 F CFA per animal present at the end of 
the period. Of this cost 18% was for the purchases of livestock, some of 
which were to be imp::>rted, and some obtained from local ranches, at an 
overall average cost of 260·, 000 F .CFA per head. Comparisons with local 
prices for livestock are difficult as Gabon imp::>rted 99% of its beef in 
1983 and there has been no real market in local livestock. The prices 
used in the report are 200,000 F CFA for a heifer sold from the ranch and 
1000 F CFAper kg carcass for beef animals. In this context it should be 
noted that not only meat but other prices in Gabon are high relative to 
many other countries in the study, and this applies in particular to the 
costs -of manp::>wer. Thus the costings for Gabon will tend to be 
relatively higher than for equivalent installations in other countries. 
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7.2.3.2 Ranches 

Costings on newly set up ranches with trypanotolerant cattle were found 
for Gabon and the Cote d'Ivoire. Those for Gabon were again based on the 
above study (Agrogabon Elevage and Cie. J. V. Lancker, 1983) and were for 
the Ngounie Ranch. On the same criteria, the total cost for all 
investments and running costs over ten years at constant prices came to 
an average of 915,000 F CFA per animal present at the end of the period. 
The cost of purchased stock, all of which were to be imported, was 
estimated at 10% of total costs on the basis of an average cost per 
imported. animal of 290,000 F CFA. Recent experience in 1986, when the 
average animal imported cost about 260,000 F CFA showed that stock could 
be imported at a somewhat lower price (Table 7.4 and Chapter 16 of Volume 
II). Again, total costs for the ranching operation in Gabon reflect the 
relatively high local price levels. 

Thus the costs for the ranch animals were expected to be higher, with the 
more expensive infrastructures being reflected in a higher overall cost 
and in the fact that livestock purchase costs accounted for a lower 
share of the total. However, the ranch herd is expected to stabilize at 
a higher calving rate and lower mortality than the village herds. 

A very rough comparison can be made with the experiences of the Cote 
d'Ivoire's Marahoue Ranch. The total costs of its first phase from 1975 
to 1981, caine to 2200 million F CFA, at the .end of which its herd 
consisted of 6900 N'dama cattle (SODEPRA, 1983), making the average cost 
per head of cattle present at the end of the period 319,000 F CFA. This 
cost cannot really be compared to those above. This is because it refers 
only to a six year period and is at current prices, so that different 
price levels for all the years are included in the total, whereas 
constant prices were used in the projections for Gabon. 

Obviously the discussion in this section can only be regarded as J3- rough 
indication of orders of magnitude, and the figures per head of livestock 
cannot be quoted as being representative. Simply using such totals of 
costs over a period does not take into account any notion of a rate of 
return or of the time value of money. A full economic analysis of the 
costs of setting up and maintaining ranches and metayage schemes, with a 
study of the sensitivity of the results to different levels of herd 
performance is urgently needed to complement the assessment of the supply 
and demand factors of the trade in trypanotolerant cattle made in ·this 
volume. 

7.3 BREADKDOWN OF THE TOTAL COSTS OF IMPORTING TRYPANOTOLERANT BREEDING 
STOCK 

Returning then to the direct costs of importing and exporting 
trypanotolerant breeding stock, these .can be summarized as follows. The 
costs of purchasing village stock, the f.o.b. prices and the final cost 
on arrival in the importing country, which were discussed in the previous 
sections of this chapter, are brought together in Table 7.4. This makes 
it possible to compare the prices for trypanotolerant breeding stock at 
different stages in the process. 
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For village cattle the purchase price from their owners is generally 
between a third and half of the price at which they are exported. 
Adding the cost of international transport and other components which 
make up the cost insurance and freight (c.i.f.) price of the animals when 
they arrive in the importing country has generally more or less doubled 
the price on long distances such as Senegal/Gambia to Gabon and added 
smaller amounts on shorter journeys e. g. 20% for Zaire to Gabon, 50% to 
80% for Cote d'Ivoire to Togo. 

Table 7.4 Historical Summary of the Costs of Imported Breeding Stock 

Country 
of 
Origin 

Senegal 
Senegal 
Senegal 

Gambia 

Guinea 
Guinea 

BF 

RCI 
RCI 
RCI 
RCI 
RCI 
RCI 

M 
F 

M 
F 
M 

Year 

1976 
1982 
1986 

1983 

1984 

1976 
1983 

1978 

1955 
1955 
1964 
1979 
1979 
1981 

Village 
Price 
F CFA 

35 - 45,000 
50 - 70,000 

45 - 55,000 
45 - 55,000 

30 - 43,000 

25 - 30,000 

11,000 

FOB 
Price 
F CFA 

75,000 
120,000 

130 - 140,000 

10 -
6 -

140,000 
140,000 
140,000 

70,000 

60,000 

12,000 
8,000 

80,000 
70,000 

150,000 

CIF 
· Price 
F CFA 

246,000 

269,000 
270,000 
285,000 

67,000 
142,000 
132,000 
230,000 

Destination 
Country 

Congo 
Gabon 
Gabon 

Nigeria 
Gabon 
Gabon 

Congo 
Example 

Benin 

Togo 
Togo 

RCA 
Togo 
Togo 
Togo 

----------------------------------------------------.--------------------
Congo 

Zaire 
Zaire 
Zaire 
Zaire 
Zaire 

Source: 
Note: 

M 1982-84 M 350,000 

1974 70,000 
M 1980 415,000 
F 1980 210,000 
M 1986 325,000 377,000 
F 1986 225,000 277,000 

Compiled from Sections 4.2 of the country studies. 
Prices are current prices for the year given. 

Gabon 

Togo 
Cameroon 
Cameroon 

Gabon 
Gabon 

Finally, in Fig. 7.1, the total breakdown for four contrasting importing 
operations is given. These show the share of the village purchase price 
in the total import cost varying around 20%. The share going to the 
village producers has increased in recent years in both the Gambia and 
Senegal where recent information was available for several years. For 
the Gambia it was estimated at 18% in 1980, increasing to 20% in 1983, 
and the price offered to villagers would now be even higher as a result 
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43% 
BUYING 
MISSIONS 
(salaries, 

vet. costs 
labour and 

35% 
TRAi\JSPORT 

a) COTE D'IVOIRE TO RCA 1964 
Village stock over a long 
distance by rail, sea and river 
Cost per animal 67,000 F CFA 
(Ext - extras were administrative 
costs.) 

23% 
VILLAGE 

PURCHASE 
PRICE 

29% 
EXPORTING 

ORGANIZATION'S 
COSTS AND 

CHARGES 

43% 
INTERNATIONAL 

TRANSPORT 

c) SENEGAL TO GABON 1986 
Village stock over a long 
distance by air 
Cost per animal 259,000 F CFA 

. (Ext - extras were airport 
fees and internal transport.) 

20% 
VILLAGE 

PURCHASE 
PRICE 

32% 
EXPORTING 

ORGANIZATION'S 
COSTS AND 

CHARGES 

40% 
INTERNATIONAL 

TRANSPORT 

b) GAMBIA TO NIGERIA 1983 
Village stock over a medium 
distance by sea 
Cost per animal 269,000 F CFA 
(Ext - extras were customs 
and insurance costs . ) 

80% 

EXPORT 
PRICE-

d) ZAIRE TO GABON 1986 
Ranch stock over a short 
distance by air 
Cost per animal 332,000 F CFA 
(Ext - extras were airport 
fees and internal transport.) 

Fig. 7.1 Breakdown of Costs for four Contrasting Operations 
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.of increased meat prices ( Chapter 2, Volume II) . In Senegal the share 
has increased even more dramatically, from an estimated 16% in 1982 to 
23% in 1986 (calculations based on country visit information). This 
trend is obviously a positive one in the light of the need to encourage 
livestock owners to make available good quality stock and to ensure that 
the primary producer is paid a fair price. 

The export or f.o.b. price, charged to the importer at the point when the 
animals leave the country was 52% in the case of the exports of village 
cattle from Gambia to Nigeria and Senegal to Gabon, and 80% for the ranch 
stock sent from Zaire to Gabon. This high proportion for the ranch stock 
was due to the combination of two factors. Firstly, the ranch animals 
were high quality selectively bred animals. Secondly, the lower 
transport cost due to the short distance involv:ed, pushed up the share of 
the export price in the total. For the fourth example of the exports 
from Cote d'Ivoire to RCA, an export price was not relevant as the cattle 
were bought in Cote d'Ivoire by representatives of the RCA's veterinary 
service and all costs at every stage were borne by the RCA and the 
agencies financing the operation within the RCA. 

The costs of international transport varied around 40% of total costs on 
the medium and long distance exportations, and were 16% for the short 
distance example. other extras or overheads borne by the importer ranged 
between 4% and 8% of total costs. 
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CHAPI'ER EIGHT 

SUPPLY OF TRYPANOTOLERANT 

BREEDING STOCK 

8.1 THE APPROACH USED IN ASSESSING SUPPLY 

In this part of the study an attempt is made to quantify, as far as 
possible, the future prospects for the trade in trypanotolerant cattle 
breeding stock. The calculations are based on the model first presented 
in Section 4.3, Table 4.11 (and further discussed in Shaw, 1987). The 
methodology and mathematics for the calculations undertaken below are 
explained in this section. The reader who wishes to omit these technical 
aspects can proceed to Section 8.2, where the results are presented. 

As explained in Section 4.3, numerically the limiting factor in the 
number of breeding stock that can be exported are the females. This 
follows from the fact that fewer males than females are required to 
:maintain the breeding herd under all production systems. Exporting males 
is therefore more a matter of selecting high quality stock, rat_her than 
of finding sufficient numbers. 

thus analyses only the demographic performance of the female The model 
herd. In 
implied by 
offtake or 
heifers were 

section 4.3, the steady state or equilibrium growth rates 
the demographic production parameters (births, deaths and 
culling rates) were studied, on the assumption that all 
retained in the herd. 

In this section the results for the main village cattle populations and 
some non-village populations are studied, but this time on a ZERO-GROWTH 
assumption. Thus the implications for the supply. of breeding heifers, is 
examined if the source population is to be kept at a fixed size. The 
calculations are much simpler, since the number of adult females remains 
constant, the number of heifers born each year, the number that reach 
adulthood (which is here defined as the age at first calving) and the 
number of adult females that require replacement (due to death or 
cul-ling) are all also constant. The number of 'surplus heifers' in the 
model are defined as those of the heifers reaching adulthood in any 
particular year which are left over after deducting the 'replacement 
heifers', that is those required to maintain the number of adult breeding 
cows at the fixed number. These concepts follow the reasoning developed 
in James (1984). 
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Mathematically this can be expressed as follows: 
let: AF - fixed number of adult females 

Z - adult female replacement rate (culling rate plus death rate) 
AH heifers reaching adulthood in any given year 
RH - replacement heifers 
SH - surplus heifers 

then: RH= AF x Z 
SH= AH RH 

and SH = AH - (AF x Z). 

The number of heifers reaching adulthood or first calving age, is 
calculated as explained in section 4.3 from the number of births, less 
mortalities each ye~r up to the age of first calving. The number of 
surplus heifers can be negative, where the herd is unable to maintain 
itself without acquiring more replacement heifers. In this case the 
growth rate, even if all adult heifers that are produced each year are 
added to the breeding herd, will also be negative. The result of these 
calculations of heifers 'surplus' to breeding stock replacement 
requirements are given in Table 8.1. 

Table 8.1 Zero Growth Herds: Surplus Heifers as a% of Adult Cows 

Village Cattle Ranch/Station Cattle 
% % 

1. Senegal 3.6 11.4 
2. Gambia .6 * 3. Guinea Bissau 2.2 * 4. Guinea .8 * 5. Sierra Leone 2.4 12.7 
6. Liberia * * 7. Mali 1.2 .6 
8. Burkina Faso 5.3 * 9. Cote d'Ivoire 5.2 4.8 

10. Ghana 3.9 7.6 
11. Togo 2.7 5.9 
12. Benin -2.0 12.0 
13. Nigeria 5.6 6.0 
14. Cameroon * 12.0 
15. Republic of Central Africa 6.3 * 16. Gabon * 11.2 
17. Congo * 5.9 
18. Zaire * 18.8 
19. Equatorial Guinea * * 

Source: Compiled from Tables 12 of the country studies. These are the 
results from the medium level parameter assumptions (Tables 4.9 
and 4.10). 

Note: * - not avail~ble, for those countries or production systems 
where sufficient data on production parameters were not 
available, or where cattle numbers were very low. 
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It is important not to confuse the number of 'surplus heifers' produced 
per ad.ult cow, when expressed as a percentage, with the potential · herd 
growth rate. The former relates to a static, zero-growth herd, the 
latter is the herd's potential growth rate if all heifers are retained. 
The percentage of surplus heifers per adult female is always higher than 
the potential herd growth rate. This is due to the fact that in a 
growing herd the same number of heifers reaching adulthood is compared to 
an adult female population which has increased in the years since their 
birth, so that they constitute a smaller proportion of ad.ult females than 
in the zero-growth herd where the number of ad.ult females is fixed. 

An overall idea of the different productivity levels in the village and 
ranching or station sectors is given in Table 8.1, for those countries 
where production parameters were available. Since the figures involved 
are slightly higher, the contrast between the results for different 
countries is even greater than it was for the growth rate results given 
in Section 4.3 (Tables 4.12 and 4.15). Thus for the village sector the 
results vary between -2% and 6%. and for the ranches/station sector, 
between 1% and 19%. AB has been discussed before, ranches and stations 
are more sensitive to variations in production conditions, ranging from 
rainfall to management than are cattle in the larger village sector. 

These great variations reflect not just real differences in productivity, 
but also the uncertainty about and variations in the production 
parameters or in the range of values given for any one country. They 
are, however, taken as a basis for the estimates made in the rest of this 
chapter and the reader must appreciate that before more accurate 
estimates can be made, a better knowledge of these values will be needed. 
In order to give an indication of the range of values encountered for the 
production parameters, the pessimistic and optimistic results are given 
as well as the calculations from medium level percentages as given above. 

8. 2 POTENTIAL SUPPLY FROM THE VILLAGE SECTOR 

8.2.1 POTENTIAL NUMBERS 

8.2.1.1 The Theoretical Maximum 

For the village sector the theoretical maximum number of 'surplus 
heifers' available annually by breed is given on ~he assumption that the 
national herd size remains constant for each breed. The calculations 
only refer to purebred trypanotolerant stock, since these are the animals 
which may be involved in trade or transfers of breeding stock. The 
village level calculation is undertaken for each country where sufficient 
data was available and the results are given in Table 8.2. 

This table includes all the countries,. except those which had never, or 
at least not recently exported from their village sector and where there 
was little information on production parameters in the village sector, 
The only significant ommissions this has caused is Cameroon's scattered 
WAS whose numbers are also not known with accuracy, of Congo's 15,800 
village N'darna and 10,600 Lagune and of Zaire's village N'darna and 
Lagune, whose exact numbers are not known. 
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On the 'medium level' assumptions, the results show a total of 28,000 
potentially surplus N'dama heifers being produced annually, 33,000 
Savanna Shorthorn and 250 Dwarf Shorthorn. The most striking aspect is 
the large number of Savanna Shorthorn in relation to N'dama, since their 
total numbers are only about half those of N'dama. Within the surplus of 
Savanna Shorthorn, the number for Ghana, where there -was little recent 
information on production parameters, accounts for about 40% of the 
total. This number may need revision when better estimates can be made. 
The number of surplus N'dama is low relative to their overall village 
population, because of their apparently low productivity in the countries 
which comprise their area of origin, where the herds produce milk as well 
as meat. 

. . 
Table 8.2 Theoretical Maximum Surplus Heifer Production 

from Village Herds 

Optimistic Medium Pessimistic Breed 

1. Senegal 11,140 9,730 4,670 N'dama 
2. Gambia 3,080 760 -3,220 N'dama 
3. Guinea Bissau 4,460 2,930 -1,920 N'dama 
4. Guinea 21,880 7,230 -8,985 N'dama 
5. Sierra Leone 3,4~0 2,740 855 N'dama 
7. Mali 7,840 1,780 -1,163 N'dama 
8. Burkina Faso 16,350 9,150 2,770 SWAS 
9. Cote d'Ivoire 8,400 7,340 5,910 SWAS 

3,310 2,900 2,330 .N'dama 
10. Ghana 18,780 13,640 -5,610 SWAS 
11. Togo 2,450 1,800 -680 SWAS 
12. Benin 120 -310 -398 DWAS 

190 -480 -624 SWAS 
13. Nigeria 680 400 210 N'dama 

1,950 1,130 590 SWAS 
980 560 300 DWAS 

15. RCA 260 200 130 SWAS 

Totals 105,360 61,500 -4,835 

. N'dama 55,880 28,470 -7,223 
Savanna WAS 48,380 32,780 2,486 
Dwarf WAS 1,100 250 -98 

· Source: Compiled from Tables 12 of the country studies. Medium level 
results are based on the parameters given in Table 4.9. 

Note: For countries with several breeds those with 5000 or less head 
were excluded. Countries which had no recent history of 
exporting the breed from its village sector were also excluded. 
Numbers were rounded to the nearest 10 head. 
SWAS (DWAS) - Savanna (Dwarf) West African Shorthorn 

Looking at the surplus village stock available in the countries which are 
actually involved in exporting or have been in the recent past, the 
totals are as follows. For N'dama the col.mtries concerned are Senegal, 
the Gambia, Guinea, Mali and Cote d'Ivoire. Using the medium level 
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production parameters as given in Table 4.9, the total number of heifers 
surplus to annual requirements for replacing breeding stock comes to 
24,000 for these countries. The total for Savanna Shorthorn from Burkina 
Faso and Cote d'Ivoire comes to 16,500. For Dwarf Shorthorn, the 
original exporter of breeding stock, Benin, appears to be in a deficit 
situation at the medium level assumptions. Alternative sources of Dwarf 
Shorthorn would be Nigeria, which could produce about 600 - or Zaire, 
where the size of its Lagune popultion is estimated at some 15,000 to 
20,000, but its productivity has not yet been monitored. The work being 
undertaken at Idiofa, one of the sites contributing data to the 
ILCA/ILRAD network, should soon provide some information on the 
productivity of Zaire's village cattle. (ILCA, 1986). The Congo's 
village Lagune population should perhaps also be examined in this 
context. 

Thus for the Dwarf Shorthorn, it has become a matter of urgency for the 
various bodies involved with research and development of trypanotolerant 
cattle to decide whether the various breeds are worth preserving. In 
this context all the possible sources of breeding stock need to·be very 
carefully examined. 

8.2.1.2 Determining Realistic Levels for potential Exporters 

The figures presented give an upper limit to the amount of heifers that 
could theoretically be removed from the national herd before numbers 
start to decline. They must however NOT be taken as indicative of the 
level at which different countries can fix ·their quotas for breeding 
stock exports. To do so would be to court possible disaster in the form 
of a deterioration of a country's own breeding herd. 

There are three reasons for this. The first is the general uncertainty 
surrounding not just the production parameters - as evidenced by ·the 
range between the optimistic and pessimistic estimates - but als9 as to 
the actual size of the base populations of cattle involved. For example 
in Guinea, which has the largest N'dama population, estimates of the 
cattle population have varied between 1.6 and 2.3 million (Vol. ·II, 
Chapter 4). 

The second is a more important point and more difficult to assess. It 
relates to the quality of the breeding stock removed for export. Where 
the village buying process is such that low quality stock are made 
available by producers, then the national herd is unlikely to suffer, but 
the exporting operation will be penalized. Otherwise, the opposite will 
happen and the national herd will suffer. Ideally export programmes 
should aim at selling a modest number of heifers, well below the 
theoretical maxima in terms of surplus heifers, calculated here. These 
should be selected for quality - but with relatively small numbers 
involved the national herd's development should not be affected. As a 
matter of policy, and in order to ensure that national herd's development 
is not adversely affected by exports of breeding stock, it is vital that 
such exporting programmes proceed hand in hand with a selective breeding 
programme. Such selective breeding activities will also make it possible 
for exporters to monitor the quality of the stock sold, and eventually to 
offer improved animals to importers. Thirdly, it should be remembered 
that these figures are all calculated on a zero growth hypothesis, and 
that many countries have both the grazing and the human resources as well 
as the desire to expand their trypanotolerant cattle populations. 
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8.2.2 M:>BILIZING THE SUPPLY 

8.2.2.1 Structure of the Operations 

As was discussed in Chapter 6, two main approaches have been used to buy 
cattle breeding stock from the village sector for export. They have 
either beeri bought from markets or agreed buying points following the 
announcement of a buying campaign and of the types of stock required (as 
in the Gambia), or they have been obtained directly from their owners in 
the villages or at small local markets by private and parastatal 
exporters (Senegal), government agencies (Guinea) or by representatives 
or the importer (Cote d'Ivoire). · · 

When conducting buying campaigns in villages a major consideration is the 
number of cattle found in each village. This determines the number of 
villages that must be visited in order to obtain a certain number of 
animals and hence is an important factor in the costs of the operation. 
Village herd sizes are discussed in Sections 3.2.2 of the country 
studies. In most cases village herd sizes averaged around 40 head 
usually divided between several owners, with very few owners possessing 
more than ten head. 

In Senegal and the Gambia herds are slightly larger, averaging around 70 
head in Senegal and survey results in the Gambia give 49 and 64 as 
averages in Kombo and Kiang West areas with a wide range around these 
averages (Clifford, 1986). The 1980 livestock census in Guinea .Bissau 
gave an average of 37 head (Ministerio do Desinvolvimento Rural (1980). 
In Mali the average herd size in the area where N'dama cattle 
predominate, was 42 head, according to a recent study (Direction 
Nationale de l'Elevage, 1983). In Burkina Faso herds of Lobi (Savanna 
Shorthorn) are estimated at 25 to 30 for village herds, and 40 to 50 for 
herds kept by Fulani ( Chapter 8, Volume II) . · 

The herd compositions typically consist of between 37% and 45% · adult 
females, and between 14% and 19% heifers aged between one year and the 
first calving age of between 3.5 and 4.5 years. If only heifers close to 
the first calving age are considered suitable for export, then those 
within a year of first calving would be between 30% and 40% of the total, 
that is between 4% and 8% of the herd. Out of a herd of 40 cattle this 
would mean that there would generally only be 2 or 3 suitable heifers. 
Thus buying from average village herds would be an expensive process. 
Village buying campaigns must concentrate on areas where herd sizes are 

· larger, visit large herds or areas where villages are close together, or 
there are several herds within a village. The main advantage of this 
village buying system is that the buyer is able to choose the animals he 
wants, however he is then left with the problem of persuading the owner 
to sell. 

The network of small local markets is another possible source of stock, 
offering a greater selection of animals. The system of announcing that 
buyers will be present at certain points desiring certain types of stock 
seems to be effective in.mobilizing both owners and traders to present 
animals. It does, however, limit the buyers choice to the animals 
brought forward for sale. 
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The recent experience of Senegal and Gambia in exporting nearly 14,000 
head to Nigeria and Gabon between 1980 and 1986 demonstrates that 
contrary to popular belief herders will sell heifers and that the supply 
can be mobilized rapidly. However, there remains a limit to 
availability, since in some years it has been difficult to find 
sufficient stock to meet requirements, a problem which, as discussed in 
the previous chapter, may be linked to the price offered, as well as to 
overall supply. 

8.2.2.2 Actual and Potential Marketing Organizations 

In order to provide information for those interested in village stock the 
organizations involved with village cattle are listed in Tables 8.3 and 
8.4. Further details can be.found in the country studies in Vol. II. 

Table 8.3 

Country 

Senegal 

Gambia 

Guinea 

Burkina Faso 

Cote d'Ivoire 

Organizations which have exported Village Stock Recently 

Organization 

Societe d'Exploitation des 
Ressources Animales, Senegal 

Societe Agropastorale du Ndiamboucg 
Societe Pour la Promotion de 

l'Elevage en Afrique 

Livestock Marketing Board 

Office de Commercialisation du 
Betail (no longer active) 

Direction Generale de l'Elevage 

Office National pour l'Exploitation 
des Ressources Animales 

Societe de Developpement des 
Productions Anirnales 

Acronym 

SER.AS 

SODIA 
SOPELA 

LMB 

OBETAIL 

ONERA 

SODEPRA 

Source: Sections 2.3 and 4 of the country studies 

Table 8.3 lists those organizations for the countries which in the recent 
and more distant past have e~-ported trypanotolerant breeding stock. In 
Table 8.4, the organizations in other countries with sizeable village 
cattle populations are listed. Since no precedent for exporting exists, 
for some countries several organizations, usually the main livestock 
service and organizations involved with livestock marketing and 
development, are gi ·ven. 
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Table 8.4 Organizations in Other Countries with large Village 
Trypanotolerant Cattle Populations 

Country 

Guinea Bissau 

Mali 

Ghana 

Togo 

Benin 

Nigeria 

Zaire 

Organization 

Direction Generale de l'Elevage 

Operation N'dama Yanfolila 
Direction Nationale de-l'Elevage 
Office Malien du Betail et de la 

Viande 

Animal Health and Production Department 
created from merger of Veterinary Services 
Department and Animal Husbandry Department 

Direction des Productions Anirnales 

Service de l'Elevage 
Office Beninois de l'Exploitation 

des Produits de l'Elevage et de la 
Peche 

Federal Livestock Department 

Direction de la Sante et de la 
Production Animale 

Metayage centres (Idiofa, Kikwit 
Mbanza-Ng.mgu etc. ) 

Source: Sections 2.3 and 4 of the country studies 

8.3 POTENTIAL SUPPLY FROM RANCHES AND STATIONS 

8.3.1 POTENTIAL NUMBERS 

Acronym 

Ol\1DY 
DNE 

OMBEVI 

OBEPEP 

FLD 

DADR 

Turning to the ranching sector, the number of surplus heifers which could 
be produced annually while maintaining their present size is estimated 
for those ranches which have actually ex-ported in Table 8.5, using 
estimates of the number of adult females and the percentages given in 
Table 8.1 as derived in Section 5,2 of the country studies. When making 
estimates of the potential availability of breeding stock from ranches 
for local sale or ex-port, although production parameters are often better 
known than for village stock, other factors make assessing the numbers 
difficult. Many of the ranches have not yet reached their target size at 
which breeding point stock migh be sold, and it is sometimes difficult to 
predict when this will be. Also, unlike cattle kept in the traditional 
sector which cannot suddenly be subject to huge increases, ranches depend 
on policy decisions, which may mean revised production goals or very 
rapid expansion, with stock being bought in. Thus, unless there was a 
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clear policy to export, surplus stock from ranches could only be 
calculated on the basis of numbers and production parameters at the time 
of the country visit. 

The ranches covered are Cote d'Ivoire's Marahoue, Con.go's Dihesse and 
Zaire's Kolo Ranch. For the former numbers are calculated on the basis 
of the estimated number of adult females in 1985/86. For Zaire, surplus 
stock may soon be available for local sale or export from Mushie as well 
as Kolo Ranch, so the surplus per 10,000 adult females was calculated 
using the herd model. By the end of the 1980's 1,300 surplus heifers are 
estimated to be ave1ilable annually from Kolo and 1,200 from Mushie (see 
country study, Chapter 18, Volume II). On the medium level assumptions 
Marahoue and Dihesse ranches, each with about 12,000 N'dama would each be 
able to produce about 300 surplus heifers annually . while maintaining 
their present size. 

These numbers are, of course, much smaller than those for village stock, 
however they represent very high quality animals, which especially in the 
case of the Zairan stock, have been selectively bred over a long period. 
They thus represent a valuable qualitative addition to the pool of 
trypanotolerant breeding stock available to potential importers. Since 
females are the limiting factor, only heifers have been considered in 
these calculations, however, the product of greatest value from the 
ranches has often been high grade bulls. In some operations for setting 
up ranches the option chosen or investigated has been the purchase of 
cheaper village cattle to constitute the bulk of the female herd, with a 
few high quality bulls to help upgrade this · stock. This policy was 
implemented to some extent in setting up the Marahoue ranch partly from 
locally purchased N'dama stock in the Cote d'Ivoire and then importing 
bulls from Zaire's Kolo Ranch. The Agrogabon ranches in Gabon also 
combined imports of high grade stock from Zaire and the Congo with the 
"i,rillage cattle imported from Senegal and Gambia. 

Table 8.5 Annual Surplus Heifer Production with Zero Growth: 

Optimistic 

9. Cote d'Ivoire (Marahoue) 525 
17. Con.go (Dihesse) 505 
18. Zaire (per 10,000 adult 2,075 

females - Kolo/Mushie 
ranches) 

Totals (all are N'dama) 3,105 

Exporting Ranches 

Medium Pessimistic Total Ranch 
Population 

290 
280. 

1,880 

2,450 

-50 
150 

1,550 

1,650 

12,200 
12,100 
42,000 

Source: Compiled from Sections 3.3 and 5.2 of the country studies, using 
the percentages given in Table 8.1. above, which for the medium 
level calculation were derived from the parameters given in 
Table 4.10. 

Note: Ranch populations are for 1985; all estimates of surplus stock 
are rounded to the nearest 5. 
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Secondly, there have as yet been no ranch or station exporters 
African Shorthorn stock. 'Ihe N'dama has come to be regarded 
trypanotolerant ranch breed, leaving potential importers 
unprovided for in this respect. 

8.3.2 IDBILIZING THE SUPPLY 

of West 
as the 

of WAS 

For ranch populations the question of mobilizing supply as such does not 
really arise. What is required is a willingness on the part of the ranch 
or government station to export, sell or diffuse stock and an assessment 
on its part of the numbers which it can afford to remove from its own 
herd in line with its herd development policy. · Table a·. 6 lists those 
ranches and stations· which are or could be involved in the trade in 
trypanotolerant breeding stock and Table 8 .• 7 gives the other stations or 
ranches which have significant numbers of trypanotolerant cattle. 

Table 8.6 Ranch/Stations - Actual/planned Ex-porters 

Country 

Senegal 

Gambia 

Guinea 

Mali 

Organization 

SOPELA ranch (planned) 

International Trypanotolerance Centre 

Boke - Centre de Selection, de 
multiplication et d'amelioration du 
betail N'dama 

Operation N'dama Yanfolila 
(Ranch de Madina Diassa) 

Cote d'Ivoire Societ~ de Developpement des 
Productions Animales 

Marahoue Ranch* 

Congo 

Gabon 

Zaire 

Source: 
Note: 

Abokouamekro, Sipilou Ranches* 

Office du Gros Betail 
Louila, Massangui, Louamba, 

Louboulou and Dihesse* Ranches 

UDEAC ranch (planned) 

J. van Lancker Company 
Kolo and Mushie Ranches* 

Section 4 of country studies. 
* - results calculated in Table 8.5. 
E - has exported in the past 
P - potential exjx)rter, or exports planned 
M - multiplication of trypantolerant stock 

Breed 

N'dama 

N'dama 

Status 

P, M 

P, R 

N'dama M, P, D 

N'dama P, M 

N'dama E, M, R 

N'dama 

N'dama 

N'dama 

E, M 

P, M 

E, R 

D - diffusion of trypantolerant stock to village sector 
R - research, selection etc. 
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Table 8.7 Other Ranches/Stations with significant 
Trypanotolerant Cattle Numbers 

Country Station/Ranch 

Senegal Centre de Recherches Zootechniques, 
Kolda* 

Guinea Bissau Bissora Station 

Sierra Leone Musaia Stock Farm, Teko Station, 
Njala University College* 

Malal Mara Ranch 

Liberia Central Agricultural Research 
Institute 

Burkina Faso Banankeledaga Station 
Samandeni Station 

Ghana WAS Breeding and Selection Centre 
(planned) 

Togo Centre de Recherches et d'Elevage, 

Benin 

Nigeria 

Cruneroon 

RCA 

Gabon 

Zaire 

Source: 

Avetonou, Togo* 
Adele Ranch 

Samiondji Station 
Centre d'Elevage de l'Okpara 

State and private farms and ranches 

M'bongo Plantation 

Brunbari 
Bouar 

OGAPROV ranches Okouma, Lekedi* 
Agrogabon-Elevage - Ngounie Ranch,* 
Nyanga, Lekabi ranches* 

Numerous large private holdings, 
some religious and state holdings 

Section 4 of country studies .. 

Breeds Status 

N'dama M, R 

N'dama M, R 

N'dama R 

N'dama M 

N'dama R 

N'dama R 
and Baoule R 

SWAS R, M 

SWAS,N'dama, R, D 

SWAS, N'dama, M, D 
SWAS crosses 

DWAS R, M, D 
N'dama R, M 

WAS M, R 
N'darna 

N'darna 

N'dama 
SWAS 

N'dama 
N'dama 

N'dama 
some DWAS 

M 

M, D 
M, D 

M, D, R 
M, D 

M 

M 
M, D, R 

Note: * - production parruneters provided and results given in country 
studies, Tables 12. 

M - multiplication of trypanotolerant stock 
D - diffusion of trypanotolerant stock to village sector 
R - research, selection etc. 

133 



FUTURE TRADE PROSPECTS 

The ranches and stations given in Table 8.6 cover eight countries, three 
of which are central African countries to which these cattle were 
originally introduced from West Africa. All the ranches and stations 
breed only N'dama. Here again the ranches' eventual size is not always 
known, and it is difficult to evaluate potential exports numerically. 
The reader is referred to Volume II and the relevant country studies. 

In Table 8.7 the list has been completed by adding the other ranches and 
stations which currently have programmes involving trypanotolerant 
cattle. Further details as to the numbers of stock involved, and the 
individual stations' plans can again be found in the country studies. 
Included in this list are a number of stations and ranches raising West 
African Shorthorn. Savanna Shorthorn can be found on stations and 
ranches in Burkina Faso, Ghana, Togo, Nigeria a.pd the Republic of Central 
Africa. The Lagune breed are found at Samiondji Station in Benin and in 
the metayage centres" herds in Zaire. It would seem highly desireable 
that these stations continue their programmes of selection and 
improvement, so as to create a stock of high quality breeding stock for 
these breeds. 

In addition Tables 8.6 and 8.7 indicate what activities are undertaken 
by the different stations and ranches, which form the main centres for 
research, improvement, multiplication and diffusion of trypanotolerant 
stock. For further information on the ranches' and stations' current 
development plans, FAO/ILCA (1987) can be consulted. 
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CHAPI'ER NINE 

DEMAND FOR TRYPANOTOLERANT 

BREEDING STOCK 

9.1 SATISFYING THE DEMAND FOR CATTLE PRODUCTION 

The need to set up and develop trypanotolerant cattle production is a 
function of the demand for cattle production and the extent to which that 
demand is situated in countries which lie in the tsetse-infested areas 
and whose environment is more suited to trypanotolerant than to zebu 
cattle. 

In Chapter 3 the existing consumption patterns for meat and milk were 
studied, and other uses for cattle, particularly for animal traction, 
were discussed. In this chapter the demand for these products and 
services is analysed. 

Looking firstly at meat, it emerged that in half of the countries studied 
beef accounted for more than half of all meat consumed and in all but 
three countries beef accounted for more than a third of all meat 
consumed. This can be seen from Table 9.1 which gives the percentage of 
of beef in the consumption, production and importation of meat £or the 
countries studied. Beef also totally dominates meat imports, whether of 
live cattle or of frozen meat. 

Of the countries where less than half of meat consumed was beef, two were 
the region's major exporters of cattle, Mali and Burkina Faso, and in 
one, Guinea Bissau, there was little trade in livestock and meat, but 
pork consumption was particularly high as was both pork and poultry 
consumption in Benin. In all the other cases, the countries were 
characterized by a low beef production of less than one kg per head 
(Liberia, Ghana, Togo, Zaire, Equatorial Guinea), few cattle per person, 
and most or all of their territory being within the natural area of 
distribution of the tsetse fly. In other countries such as Gabon and 
Congo, which share these production characteristics. beef is able to 
dominate meat consumption only because of the high level of imports. 

Further evidence of the demand for beef in the low beef producing 
countries is generally given by the tendency to import beef, and by the 
resulting low production/consumption ratios for beef. As illustrated in 
Table 9.1 beef is by far the major meat imported, averaging out at 86% of 
total meat imports, measured by weight. Where information was available, 
beef accounted for over half of annual imports by weight in all but one 
country, and for 80% or more in eight countries. 
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With the exception of those countries where imports are restricted, the 
countries which produce 80% or more of the beef they consume either had 
significant areas outside the tsetse zones, or as in the cases of the 
N'dama's original area of distribution and of Benin, had large cattle 
populations of the trypanotolerant breeds and of trypanotolerant x zebu 
crosses. 

While the share of cheap beef imported from the European Economic 
Community is growing, the flow of live cattle from the interior to the 
coastal countries and coastal population-centres has continued. The 
latter indicates that people are still prepared to import beef at local 
production costs despite competition from EEC imports at heavily 
subsidized prices. 

Table 9.1 The role'of Beef in Meat Production, Consumption and Imports 

1. Senegal 
2. Gambia 
3. Guinea Bissau 
4. Guinea 
5. Sierra Leone 
6. Liberia 
7. Mali 
8. Burkina Faso 
9. Cote d'Ivoire 

10. Ghana 
11. Togo 
12. Benin 
13. Nigeria 
14. Cameroon 
15. RCA 
16. Gabon 
17. Congo 
18. Zaire 
19. Equatorial 

Guinea 

Totals 

Production 
% Beef/all Meat 
---------------

58.2 
71.1 
33.8 
62.7 
49.0 
2.4 

56.6 
53.1 
26.9 
37.5 
21.1 
35.5 
39.8 
57.0 
79.4 
2.8 

12.3 
24.3 
2.0 

46.2 

Consumption 
% Beef/all Meat 

57.9 
64.6 
33.8 
60.4 
55.8 
31.8 
42.5 
48.4 
67.0 
37.5 
49.3 
32.9 
64.9 
57.4 
81.2 
55.1 
53.1 
25.8 
18.9 

47.4 

Imports 
% Beef/all Meat 

50.2 
29.4 

a 
100.0 
88.2 
50.2 

a 
b 

82.0 
93.3 
81.7 
56.3 
92.5 
57.9 
98.9 
64.6 
80.0 

b 
b 

85.9 

Source: Compiled from Tables 3.1 and 3.2 and from Tables 4 of the 

Note: 
country studies in Volume II. 
The percentages all relate to 
by the total tonnage of meat, 
in each country study. 

the total tonnage of beef divided 
for the year taken as an example 

a - no imports on a significant scale are recorded. 
b - proportion of beef in total imports not accurately known. 

While .a judgement on the extent to which trypanotolerant cattle alone are 
suited for production in the tsetse-infested and higher rainfall areas is 
well outside the scope of this study, there does thus remain ample 
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evidence of a demand for beef and of a deficit associated with the 
lower cattle populations of the coastal countries on the southern 
African coast and of Central Africa. 

much 
West 

A similar deficit exists in milk production, but here the situation is 
more complex. Milk imports are of products such as powdered and 
condensed milk which satisfy a different market from local fresh milk. 
The demand for fresh milk or for soured milk exists throughout most of 
West Africa but is more limited in Central Africa where cattle are hardly 
ever milked. The constraints on milk consumption cannot simply be 
attributed to a supply-side deficiency at the level of cattle production. 
They are basically due to several factors. The first is the perishable 
nature of the fresh product, and to the difficulties in marketing it 
associated with this. A second factor is the seasonality in production, 
with high levels in the rainy season often coinciding with marketing 
difficulties at a time of year when many roads are impracticable. The 
third factor is the nature of demand, which is often for processed 
products rather than for fresh milk. Thus increasing milk availability 
in the short and medium term in the countries studied is more a question 
of overcoming marketing and processing problems, or of relocating 
production near consumption centres, than of increasing overall output 
from local breeds. Furthermore, although the N'dama are kept for milk 
production in their area of origin, the trypanotolerant breeds tend to be 
considered as beef animals, reflecting their good butchering qualities. 

The third major area where cattle are becoming important in the region is 
animal traction. The trypanotolerant breeds, especially the N'dama, have 
demonstrated that their small size is not a hindrance to their 
effectiveness as draught animals (Starkey, 1982). A problem that has 
been encountered is that animal traction equipment is usually made ·for 
the larger zebu and not adapted to the trypanotolerant breeds. 

However, as in the case of milk, the expansion of animal traction using 
cattle is not so much constrained on the supply side as on the demand 
side. The adoption of animal traction depends on economic factors, and 
on a good extension service and animal health support, both being factors 
well reflected in the success of bovine traction projects in the cotton 
growing areas of francophone Africa. So the demand for animal traction 
cannot be regarded as contrained by the availability of stock ejther 
within or outside the tsetse-infested zones. Since the effectiveness of 
the trypanotolerant breeds as draught animals is proven, there is a need 
to develop extension services for their use as well as appropriate 
equipment, credit facilities, veterinary support etc. Such developments 
do not at present require an overall expansion of cattle numbers, instead 
they require a greater awareness among farmers of the possible benefits 
they stand to gain from using animal traction. 

Thus the main area where cattle production is at present not meeting 
demand within the tsetse-infested zones is in beef production. The rest 
of this chapter examines firstly, the capacity of existing production 
systems to satisfy the demand for beef and secondly, the potential for 
increasing production by expanding the population base. 
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9.2 OPrIONS FOR BREF' BASED ON EXISTING CATI'LE POPULATIONS 

9. 2 .1 APPROACH AND METHODOLOGY 

In order to try and set each country's beef production prospects within 
the context of present consumption patterns and national livestock 
policy, a table was developed which sets out the various combinations 
possible for increasing beef production. This table was presented for 
every country with more than 50,000 cattle, and appears in Section 5.2 of 
each country study, generally as Table 13. In this section the 
mathematical basis and assumptions which underlie it are explained. 
Readers who wish to skip these technical details can proceed straight to 
Section 9.2.2 which presents the results of the analysis. 

The objective was to try to apply the approach already developed in the 
herd model.given in Tables 12 of each country study, explained in Section 
4.3 (and further discussed in Shaw, 1987) to a quantitative assessment of 
the requirements for attaining various beef production goals. Thus it 
attempts to point out the logical implications of different assumptions 
so as to provide a guideline for policy makers and an idea of which 
production goals are feasible. An example of the table derived for 
Tables 13 is given below, as Table 9.2. There are of course a great 
variety of ways in which beef production could be improved, and an 
infinite number of possible combinations of the various production 
parameters involved. Here a limited number of options are considered, 
based on the traditional production systems, so as to give an idea of the 
magnitude of the improvements required. 

The table 
a). This 
per year 
It gives 
growth. 

begins by describing the existing production situation in part 
consists of beef production and consumption in kg per person 

at the time for which the most.recent figures were available. 
the officially recognized rate for annual human population 

The capacity of the existing cattle population to produce beef in the 
future is characterized by two factors. 

The first is the average annual beef production per bovine. In Table 9.2 
this is called the present productivity of cattle and calculated by 
multiplying the annual offtake rate by the average carcass weight. The 
present productivity, carcass weight and offtake rate are given in part 
a) of Table 9.2. It must be emphasized that the analysis of the options 
for attaining beef production goals is undertaken on a national level, so 
that it refers to the entire country's cattle herd, not just 
trypanotolerant stock. Thus the average carcass weights are much higher 
in countries with a significant proportion of zebu stock. 

The second factor is the herd's potential growth rate calculated as 
explained in Section 4.3 from the production parameters for the female 
herd, that is the birth·rate, mortality rates for females by age group 
and the culling rate of cows. In looking at the herd's potential growth 
rate the mortality rates after the age of one year and the adult female 
culling.rate were regarded as fixed, and the calving rate and first year 
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mortality regarded as potential variables, since these factors were shown 
in the sensitivity analysis in Section 4.3 to have a major impact on the 
growth rates. Thus part a) of the table gives the cattle production 
parameters kept as constant for the purpose of this analysis, which are 
mortality rates after age one and the adult female culling rate. 

Where the country's cattle are entirely or predominantly trypanotolerant, 
the production parameters used as a starting point are always those given 
for the medium level analysis in Table 12 of the country report, in which 
the implications of trypanotolerant herd's production parameters are 
already analysed. Where a significant proportion of the herd is zebu, 
the parameters are derived from studies on the productivity of the zebu 
or national herd, and the 'constant' factors are given in part a) of the 
table and the basic calving rate and first year mortality rate used are 
stated in the note to the table. 

In part b) of the table three production goals for the year 2000 are 
examined. These are: 

- maintaining present beef production levels per person per year, 
- increasing beef production per person per year by 50% 
- doubling beef production per person per year. 

The number of kg required per person per year is given for each 
production goal, e.g. 3 kg, 4. 5 kg and 6 kg in the example above. In 
order to see how far these goals go towards covering present consumption 
patterns, the reader is referred to part a) of the table where present 
consumption per person is given. In this case the production level would 
have to double from 3 kg to 6 kg to reach the present level of beef 
consumption per person. Since the goals are defined in terms of the year 
2000, the human population grow-th factor must be taken into account, so 
consumption is projected at the growth rate given for the human 
population in part a) (2.5% in this example) for the number of years 
between the estimate made (1985) and the year 2000 (15 years). 

Secondly, three options for attaining these production goals are 
examined, in terms of the parameters described above arid for each option 
two alternative combinations of the parameters involved are given. 

Option 1) Goal attained entirely through Cattle Population Growth 

The first option consists of attaining the goal entirely through an 
increase in the cattle population. The first line under this option 
gives the cattle population growth rate required ,to attain each goal. In 
the second and third line are given two combinations of calving and first 
year mortality rates which, in conjunction with the 'constant' 
demographic parameters given in part a) of the table, would achieve the 
required growth rate. 

In the first combination shown for each goal, 55% of the desired increase 
in the growth rate is achieved by an increase in the calving rate and 45% 
by a decrease in mortality in calves under one year. In the second 
combination, 45% of the desired increase in the growth rate is achieved 
by an increase in the calving rate and 55% by a decrease in mortality in 
calves under one year. 
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Table 9.2 Example of table for calculating Beef Production Options 

a) Characterization of existing situation 

Starting year 
Beef production per person: 
Beef consumption per person: 
Human population growth rate: 

1985 
3.0 kg 
6.0 kg 
2.5 -% 

Present productivity of cattle: offtake rate 
carcass weight 

production per h~ad. 

10 % 
100 kg 

10 . .0 kg 

Cattle production parameters considered as constants: 

Annual mortality of heifers and cows: 
age 1 - 2 10 % Age at first calving 
age 2 - 3 8 % Culling rate of cows 

3 - 1st calving 4 % Sex ratio 
ad.ult females 2 % 

b) Options for achieving different production goals 

Production per person: Maintain Increased 
Goals for the year 2000 Present Level by 50% 

------------- ------------
Kg to produce per person 3.0 3.0 4.5 4.5 

Ways of achieving this: 

1) Cattle Population growth only: 
Annual growth rate % 2.5 2.5 5.3 5.3 
- Calving rate % 53 52 61 59 
- 0 - 1 mortality % 26 25 17 14 

2) Productivi,ty increase only: 
Requirement/head. kg 14.5 14.5 21.7 21.7 
-- Offtake rate % 11.8 12.3 14.2 15.3 
- Carcass weight kg 123 118 153 142 

3) Combinations of 1 and 2: 
Productivity/head. kg 11.3 12.0 13.0 14.7 
- Offtake rate % 10.6 11.0 11.4 12.1 
- Carcass weight kg 106 110 114 121 
Cattle pop'n growth % 1.7 1.2 3.5 2.6 
- Calving rate % 51. 50 56 53 
- 0 - 1 mortality % 29 30 22 25 

4 years 
10 % 
50 % 

Increased 
by 100% 

----:;--------
6.0 6.0 

7.3 7.3 
67 64 
11 6 

29.0 29.0 
16.1 17.9 

179 161 

14.3 17.0 
11.9 13.0 

119 130 
4.8 3.6 

59 56 
17 22 

Source: Base Table for 'Options for attaining Beef Production Goals', 
generally Table 13 in the country studies in Volume II. The 
figures used are hypothetical, but fairly typical of the 
production systems studied. 

Note: The starting calving rate is assumed to be 50%, with 30% 
mortality in the first year. 
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Turning to Table 9.2, and looking at the first goal, in order to maintain 
the present level of beef production per person through growth in the 
cattle population alone, the cattle population must increase at the same 
rate as the human population, that is at 2.5% in the example given. This 
could be achieved with the cattle production parameters given in part a) 
of the table plus a calving rate of 53% with mortality in the first year 
of 26% or a calving rate of 52% with mortality in the first year of 25%, 
both representing slight improvements over the existing levels of 50% and 
30% as given in the note to the table. 

Option 2) Goal attained entirely through increased Productivity 

The second option consists of achieving the required production increase 
entirely through an increase in productivity, that is higher beef 
production per bovine per year. This requires an increase in.the offtake 
rate and in the average carcass weight. For example, to increase beef 
production by 50% to 4.5 kg per person per year by the year 2000, an 
annual production per bovine of 21.7 kg would be required. This could be 
achieved either through an offtake rate of 14.2% combined with an average 
carcass weight of 153 kg or an offtake rate of 15.3% combined with an 
average carcass weight of 142 kg. These should be compared with the 
present levels of 10% and 100 kg given in part a) of the table. 

Similarly as in option 1), the first alternative shows 55% of the 
improvement being achieved through higher average carcass weight and the 
second alternative shows 45% of the increase being achieved through a 
higher average carcass weight. Under each alternative, the balance of 
the increase required is achieved through a higher offtake rate. 

Option 3) Goal attained through a combination of Herd Growth 
and increased Productivity 

Finally, the third option shows how the different goals could be reached 
by combining an increase in the cattle population with higher production 
of beef per bovine per year. For each production goal, the first 
combination shows 33% of the increase being achieved through higher beef 
production per bovine, and the second shows 50% being obtained in this 
way. In each case the balance of the increase comes through an increase 
in the cattle population. 

In order to reach the kg per bovine productivity level required, 50% of 
the increase in the parameter required is obtained from higher carcass 
weights and 50% from a higher offtake rate. Similarly to reach the 
annual growth rate required, 50% of the increase is obtained through an 
increase in the calving rate and 50% through a reduction in first year 
mortality. 

Thus, looking at Table 9.2 under Option 3), in order to double beef 
production per person to 6 kg per annum by the year 2000, two 
combinations of cattle population grow.th and beef production per bovine 
are illustrated. The first is based on a productivity per bovine of 14.3 
kg (offtake 11.9% and 119 kg carcass weight) and a herd growth rate of 
4.8% in the cattle population (calving rate of 59% combined with only 17% 
mortality in the first year). The second option requires a productivity 
per bovine of 17 kg combined with a 3.6% growth rate for the cattle 
population. 
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Obviously changes in the offtake rate and in the cattle population 
growth rate are not in fact independant, although they are presented 
separately in this table. However, an increase in the offtake rate would 
mainly affect the male population, with the equilibrium growth rate 
depending on the parameters affecting the female population. The only 
parameter leading to interdependance is the female culling rate. It can 
be assumed that changes in the offtake rate would initially cause 
fluctuations in the cattle population, but eventually at constant 
offtake, mortality and birth rates, the situation would stabilize at a 
constant equilibrium growth rate. 

The Tables 13 presented in Section 5.2 of the country studies thus aim to 
show the range of possibilities for improving beef production on the 
basis of the existing cattle population using the existing traditional 
production systems, with improvements achieved through better veterinary, 
nutrition and extension inputs. The results for each country are 
analysed in the next section. 

9.2.2 RESULTS 

The tables below show the present beef production situation for each 
country and the requirements for attaining the medium level goal 
described above. This goal is a 50% increase in beef production per 
person by the year 2000. Table 9.3 gives the current values for the main 
parameters, which are beef production per bovine per year and the number 
of calves surviving to age one per 100 cows per year. This is an index 
derived by combining the calving rate and first year mortality rate as 
explained below. Table 9.4 gives the values which the parameters must 
attain under the options considered for achieving the increase in beef 
production per person: 

1) entirely through an increase in the cattle population 
2) entirely through an increase in armual beef production per bovine 
3) by combining cattle population growth and an increase in beef 

production per bovine, with growth providing 67% of the required 
increase and beef production per bovine 33%. 

Table 9.5 gives the percentage improvement required in the parameter's 
current values as given in Table 9.3, in order to reach the levels shown 
in. Table 9.4. 

In order to simplify the presentation of the information the two 
demographic variables of the calving rate and mortality in the first 
year are combined to give an index of calves surviving to age 1 per 100 
cows. This is obtained by multiplying the number of calvings per 100 
adult females by the percentage of calves surviving to age 1. The 
resulting index for village cattle ranged from 34 to 45 for the countries 
studied, averaging around 37, which would represent a calving rate of 50% 
with 25% mortality in the first year (Table 9.3). 

Beef production in terms of kg per bovine varied primarily with the 
proportion of zebus in the herd, with countries like Mali, Nigeria, 
Cameroon and the Republic of Central Africa having high Yalues per 
bovine, since their herds are predominantly zebu stock. In some cases 
the values were influenced. to a large extent by the offtake rate, as in 
Guinea Bissau, where the rate was low, and the Cote d'Ivoire where it is 
high. . 
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Table 9.3 also shows annual beef production and consumption per person as 
originally calculated and discussed in each country study in Section 3.1 
and presented in this volume in Table 3.1. 

Table 9.3 Current national Production Situations for Beef 

Beef Beef Calves Beef 
Consumption Production to age 1 Production 

kg/person kg/person /100 cows kg/bovine 
/year /year /year /year 

1. Senegal 4.4 4.4 39.2 12.5 
2. Gambia 4.2 4.2 33.6 9.6 
3. Guinea Bissau 2.5 2.5 35.0 7.2 
4. Guinea 3.2 3.4 35.1 9.0 
5. Sierra Leone 1.1 .7 42.3 8.0 
6. Liberia 2.1 .1 10.5 
7. Mali 6.5 12.1 38.5 13.5 
8. Burkina Faso 4.6 5.6 45.6 12.4 
9. Cote d'Ivoire 6.1 1.2 39.6 13.1 

10. Ghana .9 .9 37.0 10.5 
11. Togo 3.7 .8 36.4 10.0 
12. Benin 2.7 3.0 33.0 12.7 
13. Nigeria 5.0 1.6 42.0 13.9 
14. Cameroon 6.6 6.-1 42.0 14.0 
15. Central Africa 14.7 12.7 41.5 15.4 
16. Gabon 9.7 .1 10.0 
17. Congo 3.4 .3 44.0 8.6 
18. Zaire .8 .6 41.3 12.8 
19. Equatorial Guinea 1.0 .0 

Totals 

Source: Compiled from country studies, Section 5.2, Tables 13. 
Note: Beef production per bovine and the index of calves surviving to 

age 1 are given for the national herd including zebu stock, and 
the parameters refer to the traditional production system since 
this dominates each country. 
- signifies not applicable 

Taking the goal of increasing production per person by 50%, Table 9.4 
firstly gives the number of l<_g of beef that would be required per person 
by the year 2000, to fulfill this objective. In the second column it 
shows what would be the index for calf survivals required to attain this 
goal entirely through an increase in the cattle population (1). The 
index for calf survivals to age 1 per 100 cows would have to increase to 
between 50 and 55 in most cases, requiring a calving rate of say 60% 
combined with first year mortality of 12%. The range in the requirements 
between different countries reflects differences in the rates of growth 
given for the human population and in the growth rates of the cattle 
population before any improvements in the demographic parameters. Thus 
it is those countries where the human population is thought to be growing 
significantly faster than the cattle population which require the 
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greatest increases in the parameter values. Turning to Table 9.5, where 
percentage increases required to attain the parameter levels given in 
Table 9.4 are listed, it can be seen that in order to attain the 
production goal the index would have to increase by 25% to 50% for nine 
of the sixteen countries studied and by over 50% for a further five 
countries. 

Table 9.4 Options for Increasing Beef Production per Person by 50% 

(1) (2) (3) 
Increase Increase Combining increases 

only only -------------------
Beef Calves Beef Calves Beef 

Proauction to age 1 Production to age 1 Production 
kg/person /100 cows kg/bovine /100 COWS kg/bovine 

/year /year /year /year /year 

1. Senegal 6.6 50.2 29.1 43.1 16.5 
2. Gambia 6.3 56.4 24.5 46.0 13.1 
3. Guinea Bissau 3.7 49.7 15.0 42.0 9.2 
4. Guinea 5.0 55.4 21.3 47.3 12.0 
5. Sierra Leone 1.1 57.8 18.6 49.0 10.6 
7. ~1ali 18.2 51.0 31.4 44.3 17.9 
8. Burkina Faso 8.4 52.6 27.7 44.2 16.2 
9. Cote d'Ivoire 1.8 48.8 35.5 41.4 18.3 

10. Ghana 1.3 59.7 27.4 41.9 14.5 
11. Togo 1.3 50.2. 23.3 42.7 13.3 
12. Benin 4.5 66.4 33.1 56.3 17.5 
13. Nigeria 2.4 51.9 33.4 44.6 18.6 
14. Cameroon 9.1 47.0 31.4 40.7 18.3 
15. Central Africa 19.0 66.2 34.7 57.6 20.2 
17. Congo .5 54.2 23.0 47.0 11.9 
18. Zaire .9 52.2 31.6 44.7 17.3 

Totals 

Source: Compiled from country studies, Section 5.2, Tables 13. 

The third column of Table 9.4 shows what level of beef production per 
bovine would be required if the increased beef production goal were to be 
attained without any inc:i.:ease in the cattle population, under option (2). 
Since there is no cumulative effect as with herd growth, massive 
increases are required, which are given as percentages in the second 
column of Table 9.5. Production per bovine would have to more than 
double in all cases(+ 100%), and increase to over 2.5 times (+150%) its 
present level for five of the sixteen countries studied, with ten of the 
countries requiring an increase of 120% to 150%. 

For a trypanotolerant herd with a 10% offtake and 100 kg average carcass 
weight, an increase of 130% to 23 kg of beef produced per bovine per 
year, would imply for example, an increase in the offtake rate to 15% 
with an increase in the average carcass weight to 150 kg, levels of 
improvement which the traditional production system cannot achieve 
without radical changes in production methods. 
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The last two coll.IlDils of Table 9.4 show what levels the parameters would 
have to attain under option (3), if two thirds of the 50% improvement in 
beef production per person were to be achieved through an increase in the 
cattle population and the remaining third through an increase in the 
average annual beef production per bovine. 

For the index of calves surviving to age 1 required per 100 cows the 
average value required was around 45 (Table 9.4), implying increases of 
between 5% and 20% for nine of the sixteen countries analysed (Table 
9.5). im index of 45 could be achieved, for example, with a calving rate 
of around 55% combined with 20% mortality in the first year. This is a 
feasible goal for most traditional cattle production systems. 

Table 9.5 Parameter increases required - Beef kg/person/year up 50% 

(1) (2) ( 3) 
Increase Increase Combining increases 

only only -------------------
Calves Beef Calves Beef 

to age 1 Production to age 1 Production 
/100 cows kg/bovine /100 cows kg/bovine 

Required increase /year /year /year /year 
in parameter: % % % % 

1. Senegal 28.0 132.-8 9.9 32.0 
2. Gambia 67.7 155.2 36.9 36.5 
3. Guinea Bissau 42.0 108.3 20.0 27.8 
4. Guinea 57.7 136.7 34.6 33.3 
5. Sierra Leone 36.7 132.5 16.0 32.5 
7. Mali 32.5 132.6 14.9 32.6 
8; Burkina Faso 15.3 123.4 -3.0 30.6 
9. Cote d'Ivoire 23.3 171.0 4.5 39.7 

10. Ghana 61.3 161.0 13.2 38.1 
11. Togo 37.8 133.0 17.3 33.0 
12. Benin 101.3 160.6 70.5 37 .·8 
13. Nigeria 23.5 140.3 6.3 33.8 
14. Cameroon 11.9 124.3 -3.1 30.7 
15. Central Africa 59.6 125.3 38.9 31.2 
17. Congo 23.3 167.4 6.8 38.4 
18. Zaire 26.5 146.9 8.3 35.2 

Source: Derived from Tables 9.2 and 9.3. 

Under option (3), the production of beef per bovine would have to 
increase by between 30% and 35% in most cases (ten of sixteen countries) 
to make its contribution to the goal of a 50% increase in beef production 
per person by the year 2000 ( Table 9. 5 ). . An increase of 33% would imply, 
taking again a trypanotolerant herd with a 10% offtake and 100 kg average 
carcass ,,eight, an increase to 13. 3 kg of beef produced per bovine per 
year. This could, for example, be attained through an increase in the 
offtake rate to 11.5% with an increase in the average carcass weight to 
115 kg. These again represent levels of improvement which could 
realistically be set as targets for the traditional production system. 
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Thus it appears that with reasonable levels of improvement in the key 
parameters within the traditional production systems of the countries 
studied it would be possible to increase beef production per bovine by 
50% by the end of the century by combining herd growth with higher levels 
of offtake and higher carcass weights. The improvements in the parameters 
required are within the limits already attained by the more efficient 
traditional systems and can thus be considered as reasonable targets for 
the village sector of most of the countries, to be achieved through 
better veterinary inputs and improved nutrition and some selective 

_breeding. 

An exa.~ination of the Tables 13 in Sections 5.2 of the country studies 
confirms that for most of the countries it would be·very difficult to 
achieve much more than a 50% increase in beef production per person using 
the traditional production systems. Greater increases than this would 
require the introduction or expansion of more intensive production 
systems on a significant scale and a comprehensive programme of selective 
breeding. 

9. 3 OPrIONS FOR BF:F:F BASED ON AN INCREASED CATILE POPULATION BASE 

9. 3 .1 MEETING THE DEMAND FOR BEEF PRODUCTION 

It thus becomes possible to identify those countries where a substantial 
increase in beef production would require an increase in the base cattle 
population since goals cannot be met realistically either through herd 
growth or increased production per bovine. 

These would firstly be those countries where beef consumption· is more 
than 50% greater than production, that is with production/consumption 
ratios of under 67%. The countries in this category are Liberia, Cote 
d'Ivoire, Togo, Nigeria, Gabon, Congo and Equatorial Guinea (Table 3 .1). 
In addition there are countries where beef and meat consumption per head 
is very low in absolute terms, although the proportion imported is not so 
high, often due to foreign exchange problems. The countries where total 
meat consumption was under 5 kg per person per year in the estimates made 
are Sierra Leone, Ghana, and Zaire. The two groups of countries can once 
again be characterized as those coastal countries with low cattle 
populations in relation to their human populations and where a large 
proportion of their lands are tsetse-infested. 

The meat import patterns provide further evidence of the fact that the 
deficit is in beef production, rather than other types of meat, since 
beef imports are dominant in almost all countries and account for 86% of 
estimated imports of meat (Table 9.1). Of the countries importing more 
than 5,000 tonnes of beef in a year, Nigeria imported an equivalent of 
300,000 tonnes carcass weight in terms of meat and live cattle, Cote 
d'Ivoire 50,000 tonnes, Gabon 12,500 tonnes, RCA 9,500 tonnes, Togo 8,500 
tonnes, Zaire 6,000 tonnes, Congo 5,600 tonnes and Cameroon 5,500 tonnes. 
The most recent figures for the countries studied indicate that beef 
imports are continuing to increase. 
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Most of the meat imported as such is from the EEC at heavily subsidized 
prices which obviously have an inflationary effect on demand. The 
balance of imports are of live cattle from the traditionally exporting 
areas of the sahel and sudan zones. While it is recognized that the 
ex-ports of live cattle make - and it is desireable that they should 
continue to make - an important contribution to meat consumption in 
recipient countries, it is also clear that in order to meet policy goals 
of greater self-sufficiency in beef and higher per capita consumption 
levels, an increase in the base cattle herd is required for most of the 
countries identified above. Furthermore, although the studies of the 
main countries within the study zone that export cattle (Mali and Burkina 
Faso, Chapters 7 and 8 of Volume II) indicate that they can probably 
continue to ex-port without adversely affecting per capita beef 
consumption at home, both they and other cattle exporting countries 
outside the study zone, may with to increase their own local beef 
consumption, thus making fewer animals available for export. 

9.3.2 BEEF PRODUCTION POTENTIALS FROM IN'IIDDUCED BREEDING STOCK 

A first requirement for policy makers in this area is to have a basis for 
assessing ~at levels of beef production can be achieved after a period 
of time from a given number of breeding stock, imported or assembled to 
start production in a new unit or locality. In order to estimate this a 
number of simulations using a dynamic herd model (presented in Shaw, 
1986) were made and the results are given in Table 9.6. 

The size of the herd and the level of beef production at the end of ·. ten 
and twenty years is estimated for four production situations, d~veloping 
in each case from an initial importation of 1000 animals, 930 in-calf 
heifers and 70 males. The four situations are assumed to simulate the 
results of two ranching production systems and of two village production 
systems, each selected to represent a high and an more average level 
production system based as described by the production parameters given 
in Tables 4.9 and 4.10 for the village and ranch/stations sectors. The 
simulations should not be taken as attempting to follow any real 
historical experiences, instead they attempt to illustrate a range of 
possibilities. 

The evolution of the cattle herds was simulated,' assuming that most of 
the heifers calved the year after importation, then tracing the 
development of the calves until they reached an age to join the breeding 
herd in the case of all of the females and a few males, or were sold for 
slaughter, in the case of most of the males. The heifers originally 
purchased were culled after a period of six to eight years, and gradually 
the herds stabilized at a normal herd composition with growth, offtake 
and mortality rates reaching their equilibrium levels. 

In addition to differences in the production parameters it was 
assumed that the different production systems produced animals 
different weights. 

also 
of 
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The results show that the ntmiber of animals at the end of ten and twenty 
years varies very greatly with the assumptions made. After twenty years 
the high level ranch herd would have expanded from 1,000 to 12,500 head 
and producing 230 tonnes of beef, the low level village herd would be at 
4,000 head and producing 60 tonnes of beef. 

Although the investments involved in setting up each herd would be 
different, and would generally be lower for the village herd, there are 
major differences in productivity which would need very careful 
assessment · before investments in either system are undertaken. 
Nevertheless these general guidelines give some indication of what can be 
achieved. 

Table 9.6 Hypothetical.Herd Development Patterns 

Ranch Ranch Village Village 
High Medium High Medium 

Level Level Level Level 

STARTING STOCK 
·In-calf heifers 930 930 930 930 
Bulls 70 70 70 70 

SLAUGHTER STOCK WEIGIITS - kg/liveweight 
Adult Males 340 320 290 290 
Culled Females 250 230 200 200 
Barren Heifers 220 200 150 150 

LONG RUN PARAMETERS 
Herd growth rate 9.6 7.1 5.1 3.7 
Global offtake rate 12.2 11. 7 11.4 11.2 
Global Mortality 2.5 5.0 7.4 7.2 
Calving rate 75 63 66 56 
Females 0 - 1 mortality 6 10 15 15 

HERD SIZE 
Starting Stock 1000 1000 1000 1000 
After 10 years 4900 3700 3100 2700 
After 20 years 12400 7400 5100 3900 

BEEF OUTPUT - tonnes carcass 
In 10th year 101 70 52 44 
In 20th year 230 125 76 58 

Source: Compiled from runs of a dynamic herd model (Shaw, 1986) on the 
assumptions shown. · 

9.3.3 EXPRESSED DEMAND FOR TRYPANOTOLERANT LIVESTOCK 

Given the deficits in beef production, the stated desire 
countries is to work not only towards self-sufficiency but also 
higher per capita consumption. 
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In Volume II, Sections 5.3 look at the different countries' policies and 
plans for expanding their trypanotolerant cattle herds and in Section 6.3 
the legal aspect of the policies is examined. For the Central African 
countries and the countries identified above (Section 9.3.1), as 
producing less than two-thirds of the beef they consume or as having very 
low levels of domestic meat production per person, the policies towards 
trypanotolerant cattle breeding stock importations are now examined. 

Within this group a distinction needs to be made between those West 
African countries which have some trypanotolerant cattle and fall broadly 
within the breeds' natural area of distribution (Sierra Leone, Liberia, 
Cote d'Ivoire, Ghana, Togo, Nigeria) and those Central African countries 
with very few trypanotolerant cattle and/or located outside the 
trypanotolerant breeds' natural area of distibution (Republic of Central 
Africa, Gabon, Congo, Zaire and Equatorial Guinea). Generally, the 
former group are interested in importing high quality trypanotolerant 
breeding stock or trypanotolerant breeds that are not found within that 
country with a view to upgrading and multiplying local stock. Thus 
breeding stock imports are often of high grade males. For the second 
group, with few cattle and lying outside the breeds' natural area of 
distribution, males and females need (or needed) to be imported so as to 
constitute a complete basic stock. 

Among the West African coastal countries, Sierra Leone does not at 
present have any definite plans to import. However, in the context of 
the Mano River Union's programme for the development of trypanotolerant 
livestock, it is possible that it may import improved stock from Guinea, 
more specifically from the N'd.ama selection and breeding centre at Boke. 
Liberia has made enquiries about importing stock from several countries 
in recent years, but financial limitations have meant that such plans 
have not been implemented. Like Sierra Leone, it may import stock 
through the Mano River Union's trypanotolerance project. With the 
importation of improved N'd.ama bulls from Zaire for its ranch_ at la 
Marahoue, the Cote d'Ivoire has completed the planned build up of its 
N'd.ama ranches. Its efforts will now concentrate on multiplication and 
selection of stock on the existing government ranches, on its large SWAS 
population and on some crossing with European breeds. The main 
constraint on livestock development work in Ghana has been foreign 
exchange, and for this reason it is not in a position to contemplate 
financing trypanotolerant breeding stock imports. However, Ghana plans 
to improve and promote the use of its sizeable national population of 
SWAS. In Togo, CREAT is continuing its research work, as well as 
providing draught oxen for use in the village production systems. On a 
modest scale, occasional further imports of trypanotolerant breeding 
stock are likely, mainly of bulls to upgrade its local trypanotolerant 
population. Nigeria, after its importation of 5,000 N'd.ama from the 
Gambia in the early 1980's, is seriously considering a further 
importation of N'd.ama breeding stock, either for the Western Livestock 
Company's ranches, or to go towards creating similar ranches in the 
southeastern states of the country, even including private schemes. 

Turning to Central Africa, in Gabon, Agrogabon-Elevage has now finished 
its imports of N'd.ama breeding stock and will be concentrating on 
building up its ranches and village herds. There remains the possibility 
of a multiplication ranch being set up for all the UDEAC countries in 
Gabon. This would aim to provide a number of breeding stock annually, 
for distribution to member countries. The Republic of Central Africa 
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would be interested in receiving stock from this source in order to 
assist its efforts to build up its trypanotolerant herd. Cameroon, also a· 
member of UDEAC, would like to increase its trypanotolerant herd, through 
conservation measures for its existing WAS stock, and perhaps 
transferring N'dama breeding stock from the SOCAPAlM herds to a 
government station for selection and multiplication. Zaire's policy is 
to continue to encourage private ranching and the efforts of the existing 
metayage operations. In Equatorial Guinea, the urgent need to expand 
meat production is recognized, but concrete plans for increasing beef 
production have not yet been drawn up. 

Thus, Sierra Leone, Liberia, Togo, Nigeria, RCA and Equatorial Guinea 
would consider some future imports of trypanotolerant breeding stock, but 
do not at present have definite plans which would make it possible to 
specify numbers. The other countries have ·mostly opted to continue 
multiplication of stock on their existing ranches. The potentially 
importing countries are all to a greater or lesser extent constrained by 
financial problems. Finally, an important future possibility, is the 
UDEAC ranch whose planned location is Gabon. 

The governments of all the countries view the possible importation of 
trypanotolerant breeding stock very favourably. This attitude is 
reinforced by the legal framework, which is examined in the following 
chapter. 
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CHAPl'ER TEN 

LEGAL AND POLICY FRAMEWORK 

10.1 VETERINARY LEGISLATION 

The veterinary legislation governing livestock movements and imports or 
exports of breeding stock in the countries studied is fairly standard 
from country to country, and covers: 

- prescribed prophylactic measures and tests to be undertaken 
- a veterinary inspection on arrival or departure from a country 
- movement controls. 

Many of the regulations for breeding stock are exactly the same as ~r 
slaughter stock. The legislation follows the guidelines set out by the 
OIE, and both the CEBV and UDEAC countries have set up their own 
legislation covering veterinary aspects (OIE, 1982, CEBV, 1972, 1974 and 
UDEAC, 1984). In this section the standard features of the regulations 
applied in the countries studied are briefly outlined. For further 
detail, the reader should refer to the individual country studies, in 
Volume II, Sections 6. Those responsible for implementing these measures 
and issuing documentation are designated here as the Veterinary 
Authority, following the OIE definition this means "the Veterinary 
Service directly responsible for the application of appropriate zoo
sanitary measures in a District" (OIE Code, Section 1, Article 
1.1.0.1). In most countries this falls under the government livestock 
service or the ministry of rural development, which usually has a 
veterinary and an animal production section. 

10.1.1 PROPHYLACTIC MEASURES AND TESTS 

The vaccinations required are usually rinderpest, contagious bovine 
pleuropneumonia, anthrax, blackquarter and Pasteurella. These must still 
be valid and sufficient time must have elapsed between the time of 
vaccination and the transfer of the livestock for the vaccination to have 
become effective. For most transactions involving breeding stock tests 
for brucellosis and tuberculosis are undertaken some time prior to 
exporting, and all animals are treated with an anthelmintic and given a 
dose of trypanocide before exportation. 

However, in many cases some or all of these measures are repeated when 
the animals arrive in their destination country. A greater 
standardization of the procedures and drugs, vaccines and tests involved 
should make it possible to avoid this duplication, to the animal's 
benefit, in particular lessening stress for animals which have recently 
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been transported from one country to another. In this context the OIE 
recommends prior consultation between importing and exporting countries, 
so that the certification provided for animals reflects as closely as 
possible the wishes of the importer (OIE, 1982). 

10.1.2 VETERINARY INSPECTION AND CERTIFICATE 

The major measure designed to prevent the importation of animal disease 
is the veterinary inspection at the border. This must take place in 
daylight, by a veterinary officer or other representative approved by the 
government Veterinary Authority. 

The animals are examined for clinical signs of disease and if these are 
found and depending on the nature of the disease they or all the animals 
in contact with them are treated, isolated, quarantined for a given 

.period or destroyed. 

The veterinary officer must then produce a veterinary certificate for 
each group of animals. Animals leaving the country must be given a 
veterinary certificate or certificate of origin which: 

- describes the animals, 
- declares they are free of clinical signs of disease, 
~ declares that they have been duly vaccinated, tested and treated as 

required by the importer, 
- declares that the area from which they come is and has been free for a 

given period of time of specified contagious diseases - generally 
rinderpest, contagious bovine pleuropneumonia, anthrax, blackquarter, 
rift valley fever and in the case of breeding stock also free of 
reproductive diseases. 

The veterinary certificate is usually issued for each batch of animals 
exported. In most countries a modest fee is charged per certificate or 
per animal inspected (see country studies in Volume II). 

This certificate is defined by the OIE as the 'international zoo-sanitary 
certificate', and patterns of certificates to which it should conform are 
given in the OI.E Code. The text of the OIE definition is as follows: 

"'International Zoo-Sanitary Certificate' means a Certificate 
.prepared by an official Veterinarian of the exporting country, 
certifying the state of good health of the animal or animals, fish 
and bees and giving particulars where applicable of the biological 
test or tests to which the animal or animals has or have been 
subjected and the vaccination or vaccinations carried out on the 
animal or animals which is or are the subject of the Certificate, and 
which may be either individual or collective Certificates depending 
on the species of animals under consideration, or the particular 
conditions of the shipping; this term also applies to a Certificate 
covering semen, embryos, birds' and fish hatching eggs, brood-combs 
of bees, giving particulars of the measures taken to prevent the 
spread of epizootics.", (OIE Code, Section 1, Article 1.1.0.1). 

After the veterinary inspection visit at the border, animals entering the 
country are also provided with a veterinary certificate, which then acts 
as a laissez-passer for any further controls within the country. This 
must state that their import documentation was in order, that they appear 
to have been duly vaccinated, treated or tested and are free of clinical 
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signs of diseases. In some cases some of the veterinary measures are 
repeated or further measures are required. Regarding payment,· the 
practice again varies, with a modest charge per animals or per lot as 
payment for the certificate being the most common. 

Charges for vaccinations and other veterinary measures vary from nil to a 
modest fee per animal. The cost of tests for brucellosis and 
tuberculosis may be rather higher. 

Generally these procedures are well-understood and efficient and there 
are no delays in obtaining the documentation. 

10. 1. 3 TRANSPORT, IDVEMENT CONTROLS AND QUARANTINE 

Although international standards have been set up for the transport of 
livestock by various means, and these have been adhered to in the 
operations studied here for trypanotolerant cattle, the legislation in 
most countries was more concerned with aspects of direct zoosanitary 
relevance. The OIE Code outlines the measure required for transport, 
covering safety and comfort of the animals, stocking densities especially 
for transport by air, the need to allow for food and water and reasonable 
intervals and the disinfection or disinsectization of the means of 
transport (OIE, 1982, Chapters 1.4.3 and 1.4.4). 

At the border, some countries require a set quarantine period of ten to 
fourteen days for imported stock, at the importer's cost, although in 
practice this has usually proven difficult to implement since adequate 
holding grounds, fodder and water would be required.• In other cases 
animals lacking the proper veterinary certificate of origin are 
quarantined for a specified period at the importer's cost or if these 
animals are suspected of being ill. In any case the organ,izations 
importing breeding stock usually keep new arrivals separate from other 
animals for a period. 

Most countries specify official entry points for livestock arriving by 
land, sea or air, and these are also designated as the locations at which 
the veterinary inspection must take.place. 

Within the countries some veterinary control posts exist, generally on 
designated trade cattle routes, at cattle markets or points from which 
cattle are sent by rail. At these points a veterinary laissez-passer 
needs to be presented for stock. For imported stock this will have been 
obtained at the border, as explained above. For local stock which may be 
destined for export, this is usually obtained at the first point of sale, 
generally a market or from the local representative of the Veterinary 
Authority in the animals' area of orgin. 
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10.2 arHER LEGISLATIVE ASPECTS 

10. 2 .1 CUSTOMS AND arHER REQUIREMENTS FOR IMPORTERS 

As with other imports, many countries require that an importer acquire an 
import licence prior to bringing breeding stock into the country. In the 
case of breeding stock, this sometimes needs approval from the government 
livestock service. This requirement may be waived where the importer is 
the government, a government agency or parastatal company. In addition 
livestock imports, especially cattle brought in on the hoof are sometimes 
not subject to this requirement. 

Importers then have to make a customs declaration, and pay any dues 
charged. In almost all countries, and under CEBV and UDEAC regulations 
pure-bred animals imported for breeding are exempt from all customs dues 
and charges. Where customs dues have been charged on imports of 
trypanotolerant cattle breeding stock, the amounts have been difficult to 
determine, as this is not a regular form of importation, so that 
prescribed charges may not exist. 

10.2.2 CUSTOMS AND arHER REQUIREMENTS FOR EXPORTERS 

Exporters of breeding stock similarly need to acquire an export licence, 
which may require approval from the government livestock service. Where 
a quota for exports exists (see Section 10.3 below)· it must be ensured 
that the export licence complies with the quota allocation of the 
exporter. 

A customs declaration must be made on exports. Again, most countries do 
not tax exports of breeding stock. In some of the countries in.the study 
there is a fixed tax on bovine exports, in other cases customs dues are 
fixed for unusual exports, such as trypanotolerant breeding stock. 

·10.2.3 NATIONAL TRANSPORT AUTHORITIES 

A third category of fees and authorizations required are those linked to 
the form of transport chosen. In addition to the cost of transport, the 
port or aviation authority must be informed in advance of arrivals and 
departures, and fees have to be paid for port facilities and airport 
charges. 
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10.3 GOVERNMENT POLICIES 

10. 3. 1 IMPORTS OF BREEDING STOCK 

Currently none of the governments in the countries studied place 
restrictions on the importation of pure-bred bovine breeding stock. 
Imports are generally welcomed, with the only practical restriction being 
the difficulty of financing such purchases. 

10.3.2 EXPORTS OF BREEDING STOCK 

Most countries are aware of the need to protect their own breeding stock, 
and therefore do not allow indiscriminate export of pure-bred breeding 
animals. For many countries, the question of exporting trypanotolerant 
cattle breeding stock on any significant scale has not arisen and there 
are no specific legislations to deal with this. 

Of the countries which have recently exported on a large scale, Senegal 
applies a quota which is fixed annually by the Direction de la Sante et 
des Productions Animales, who submits it to the Ministere du 
Developpement Rural for approval. Once approved, it is allocated between 
the various government and private agencies involved in ~xporting 
trypanotolerant cattle breeding stock. In Senegal this is the only class 
of livestock which can legally be exported. In the Gambia, the 
setting of a quota has been discussed, but as all exports are handled 
through the official marketing agency, the Livestock Marketing Board, the 
need to apply a strict quota is not yet felt, although the Department of 
Animal Health and Production advises on appropriate numbers to be 
exported. In Burkina Faso a special authorization is required before 
exporting breeding females, which can be obtained free of charge from the 
Direction de l'Elevage. In Cameroon breeding stock are also subject to 
special regulations, they are protected by ·declaring certain areas 
'cradles of the breed', by regulations covering the sale of male and 
female breeding stock and by measures designed. to promote the 
preservation or development of a particular breed. In Zaire, the 
government is mainly concerned to ensure that exports of breeding stock 
are on a scale which is compatible with local livestock development 
needs. Thus, except in Senegal, governments are not setting definite 
quotas for exports, merely issuing guidelines or indications subject to 
approval by the government livestock service. Further details can be 
found for each exporting country in Volume II. 
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10,3.3 BIOLOGICAL MATERIALS 

Finally, as regards genetic materials, these are subject to similar 
veterinary regulations as those for live animals. For example, countries 
require that they issue from animals or herds which are free from 
disease, especially reproductive disease and that they have all the 
appropriate veterinary documentation, notably an international zoo
sanitary certificate. No regulations prohibiting their import or export 
were fotmd, nevertheless being technologically sophisticated, such trade 
flows are very rare. Many countries had at some time imported sperm, 
mostly of non-African breeds. Concerning embryos, the recent transfer of 
N'dama embryos from the Gambia to Kenya, to be born of Boran mothers, was 
a first demonstration of the potential of such techniques using 
trypanotolerant cattle' (Jordt et al., 1986). 
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CHAPl'ER ELEVEN 

CONCLUSIONS 

11. 1 THE TRADE IN TRYPANOTOLERANT BREEDING STOCK 

11.1.1 HISTORICAL SlJt<:t1ARY 

Between 1904 and 1986,. the recorded trade in trypanotolerant breeding 
stock has covered some 34,000 head, including roughly 27,900 N'dama, 
4,600 Savanna Shorthorn and 1,400 Dwarf Shorthorn. It has involved 
seventeen West and Central African countries, nine as exporters, eleven 
as importers including four countries which have undertaken both 
importing and exporting. Cattle were exported from West African 
villages and some ranches for metayage operations and ranching in Central 
Africa as well as to government stations throughout the region. Exports 
from ranches in West and Central Africa also occured, with the latter 
being of cattle descended from trypanotolerant stock originally imported. 

Thus at the time of this study, the estimated populations of the pure 
trypanotolerant breeds were given as 4.86 million N'dama of which 4.31 
million were found in its original breeding area, and 0.55 million were 
in its area of extension, consisting of imported stock or their 
descendants. There were 1.96 million Savanna Shorthorn, the majority in 
its original area of distribution, with only about 7 thousand in its area 
of extension and 100 thousand Dwarf Shorthorn, 74 thousand in its 
original breeding area and 26 thousand in its area of extension. 

The N'dama breed has come to dominate the ranching sector, and accounts 
for the 17,000 trypanotolerant breeding stock traded in the 1980's. 
However in Central Africa the West African Shorthorn was successfully 
introduced through the metayage system in the Republic of Central Africa, 
where the Savanna Shorthorn Baoule breed was im1)orted, and the Dwarf 
Shorthorn Lagune was introduced into the Congo and Zaire. The operations 
are described in Part II of volume, Chapters 5, 6 and 7 which cover the 
trade in trypanotolerant stock, its organization, outcome and cost. 

Looking firstly at the metayage operations, the major ones were those to 
the Republic of Central Africa, Congo and Zaire. These are discussed in 
the relevant country studies, and their experiences can be briefly 
summarized as follows. The operation exporting Baoule to RCA was 
extremely successful in its first years, with cattle numbers rising 
rapidly to reach 15,000 head of trypanotolerant cattle in 1969. However, 
in the following year a reorientation of government policy meant both the 
extension back up and the sanctions against indiscriminate slaughter of 
breeding stock were removed. Numbers declined, and are now stagnant at 
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around 7,000 head. In the Congo the metayage operations have involved 
both Lagune and N'd.ama cattle, and from 1800 animals imported in the 
1940's and 1950's a village cattle population of 25,000 to 30,000 now 
exists. The annual growth rate of the Congolese trypanotolerant herd 
averaged around 10% for both metayage N'd.ama and Lagune. The cattle are 
a feature of village life in certain regions, and the metayage system 
seems to have worked well, with some farmers spontaneously organizing 
sub-metayage schemes, involving new farmers in keeping cattle 
independantly of government sponsored schemes. In Zaire metayage work 
is still continuing. Metayage operations were notably undertaken 
through religious organizations, such as at Idiofa, Kikwit and under 
government auspices at Mbanza N'gungu. Zaire's Lagune herd is estimated 
at 15,000 to 20,000 head and there are over 250,000 N'dama, the majority 
of which are in ranches, although a considerable number are kept in small 
herds descended from metayage stock. 

In Gabon metayage schemes were undertaken in the 1950's, on a more modest 
scale, but largely foundered due to lack of follow up, so that the cattle 
numbers present now and descended from these animals are estimated at 
only about 1500 head, many of which are running wild. In Togo a modest 
metayage operation involved N'dama, from which an existing village 
population of some 4000 head is descended. 

The factor governing the success of metayage operations seem to have been 
the quality of the extension support given to farmers who had often never 
even seen cattle before and to whom the idea of building up a herd and 
preserving breeding stock was totally alien. A second item of importance 
was the extent to which the cattle were controlled and prevented from 
causing crop damage, thus often leading to great unpopularity of . cattle 
owners and killings of stock (BDPA, 1984). The success of Gabon's new 
ventures in developing cattle keeping outside of ranches will be an 
interesting indicator of the feasability of metayage type operations 
today. 

Turning to ranches, here also performance has been· very variable. The 
most successful operations by far have been those undertaken in Zaire, of 
which Kolo and Mushie ranches are well-documented. The recent census of 
trypanotolerant stock in Zaire identified fourteen private herds holding 
over 130,000 head as well as a further twenty religious and state 
organizations holding a total of 53,000 cattle. 

The other major trypanotolerant cattle ranch populations are in Cote 
d'Ivoire, Nigeria, Gabon and the Congo. The ranching sector is virtually 
totally dominated by the N'd.ama, with only a few private and state 
ranches in Nigeria carrying some Muturu and Togo's Adele ranch based on 
Somba cattle which are being upgraded using imported N'dama bulls. The 
three newest Gabonese ranches were founded through the importation of 
nearly 10,000 N'dama from Senegal, the Gambia, Congo and Zaire in the 
1980's, and although first results are encouraging, it is too early yet 
to come to any more definite conclusions. 

The more established large trypanotolerant ranching operations have had 
very mixed fortunes. In the Congo, although numbers imported for 
ranching have grown over the periods studied at roughly the same average 
rate as in the metayage sector, i.e. 10%, performance in recent years has 
been disappointing, with animals growing very wild and with an estimated 
annual growth rate of only about 5%. The Cote d'Ivoire's ranches have 
had their problems with fodder and disease, but recent results are 
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encouraging, Nigeria's Western Livestock Company ranches suffered some 
severe losses in the stock they imported from the Gambia, this partly 
reflected logistical difficulties which were successfully overcome and 
partly again a problem of fodder, in this case often linked to 
indiscriminate burning. Measures are underway to solve these problems. 

Turning to government and research stations, their objective in importing 
stock has often been more oriented towards research than multiplication. 
Numbers have generally only increased modestly, and often trypanotolerant 
stock have gone the way of other exotic breeds, in gradually dying out at 
stations as a result of changing research priorities and variations in 
the quality of management and in funding levels. 

In order to make the best use of the lessons provided by these past 
experiences, it is necessary to try and examine the different factors 
involved in the relative success or failure of such operations. The next 
two sections respectively examine those linked to the origins of the 
stock and those linked to their destinations. 

11.1.2 FACTORS DETERMINING THE SUCCESS OF THE OPERATIONS - STOCK ORIGINS 

11.1.2.1 Production System 

In trying to characterize successful operations, a first factor to 
consider is the production system of origin. 

Village cattle have the major advantage of being available in far greater 
numbers than ranch stock. The fact that they are used to human handling 
is an advantage when transporting them, and this is again very valuable 
if they are to be directly issued to villagers once the initial 
quarantine period is over. However, they often originate frqm herds 
with lower calving rates and higher mortality than cattle from ranches. 
The prices asked for village cattle are generally lower than for improved 
ranch cattle. However, the main countries which have recently exported 
village cattle, Senegal, Gambia and Guinea, are situated very far away 
from the Central African countries which have been the main demanders of 
stock so that in these cases transport costs have been higher. 

The ranch cattle available for export primarily from Zaire and also on a 
smaller scale from Cote d'Ivoire and Congo are animals of very high 
quality, with good beef characteristics and originating in herds with 
high calving rates and low mortality. Although most ranch N'dama are 
relatively unused to human contact, the N' dama breed originated in a 
village production system, and initial results from Gabon indicate that 
it will be possible to gradually train ranch animals to be more 
tractable. Ranch stock, especially high grade bulls, sell at higher 
prices than village stock, but these higher costs can be somewhat offset 
by ·lower transport costs e. g. for Congolese or Zairan stock exported to 
other Central African countries. 

In order to gain the advantages of both production systems, an approach 
that has been adopted is to combine imports of high quality ranch stock, 
especially males, with imports of large numbers of heifers from the 
village sector. This was the basis of Gabon's recent importing 
programme, whose effectiveness remains to be assessed. The Congolese 
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ranches were originally stocked on the basis of a similar combination. A 
further combination which exporting countries may wish to consider is 
selling in-calf village heifers which have been mated with a high grade 
bull of the same breed before export. 

11.1.2.2 Breeds 

Turning to the breeds, one is faced with the fact that the N'dama has 
come to dominate, particularly in the ranching sector. However, both the 
dwarf and the savanna West African Shorthorn have been successfully 
introduced in metayage systems, with the Dwarf Shorthorn being well 
established in the Congo and Zaire. The N'dama is considered by some to 
be less well suited to village life, easily becoming wild on ranches 
whereas the Savanna Shorthorn is thought to. remain fairly tame. 

Overall there is little evidence that the success of importing operations 
has been influenced by breed or production system of origin. In each 
case history other well-documented factors were responsible for 
determining success or failure. 

As regards cost, little recent price data is available for WAS, but 
prices do not a priori appear to be differentiated by breed. 

Similarly, there is no evidence as yet that any particular breed 
possesses a higher degree of trypanotolerance than another, nor that one 
is more productive than the others (FAO/ILCA/UNEP, 1980). The dispussion 
in Sections 4.2 and 4.3 indicated that at present in their original 
breeding areas the West African Shorthorn populations appeared to have 
greater growth potential than the N'dama, however the latter have shown 
very rapid growth rates when introduced into the Congo and Zaire, where 
nutritional and health conditions were often better, and when, like most 
of the WAS populations, they were not milked. 

Thus the criteria for selecting which breed 
should be availability and local preferences, 
stock are to be issued to villagers. 

to introduce or multiply 
especially the latter if 

11.1.2.3 Transport and Organization of the Operations 

The forms of transport used have been road, rail, river, sea and air. 
Experiences in the transport of stock have been described in Chapter 6 

· and details of the losses occurring and problems encountered can be found 
in the different country studies, Volume II, Sections 4. With 
experience, losses on the longer journeys involving several different 
forms of transport were effectively reduced to nearly nil. However it 
remains evident that shorter journeys involving few transfers from one 
type of transport to another are easier to organize, often do not require 
provision of fodder and water en route and above all impose a minimum of 
stress on the animals. For this reason air transport has come to be 
generally preferred for long distance transfers. Lorries are generally 
used on shorter routes,· since the animals can often be picked up and 
delivered to their final destination in the same vehicle. 
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The relative merits of different types of village buying operations are 
also discussed in Chapter 6. Here it seems that the important factors 
are firstly, informing cattle-owners of buying operations, when private 
traders or government agents will be passing and what categories of stock 
are needed, and secondly, offering a good price for good quality animals. 

11.1.3 FACTORS DETERMINING THE SUCCESS OF THE OPERA.TIONS - DESTINATIONS 

11.1.3.1 Ranches or Metayage Systems 

One of the main issues for countries considering introducing or 
multiplying trypanotolerant herds is whether to do this on ranches or 
through village cattle, perhaps issued under some form 0f metayage 
system. 

The growth rate for cattle populations is generally higher on ranches, so 
that these are more suited for rapidly multiplying stock (Section 4.3 and 
Table 9.6). Performance on ranches can, however, be very variable and in 
some examples, notably in the Congo, village cattle populations of 
imported trypanotolerant stock appear to have expanded as rapidly as 
ranch populations. 

Meat production per bovine maintained can also be higher from ranches. 
Firstly, selection and upgrading of stock can more easily be undertaken 
on ranches than in the village sector, so that stock can be fattened to 
higher slaughter weights and selection for good butchering qualities 
undertaken. Secondly, offtake from the village sector is often based 
more on a need for money than on age/weight or culling criteria. 
Nevertheless, some village cattle populations, such as in northern Cote 
d'Ivoire, do appear to have relatively high offtake rates. 

Ranches, however, do not necessarily have any impact on the local 
community beyond producing meat, nor do they have a direct impact on 
rural development. For this reason, many schemes have preferred either 
to involve villagers directly, or to have ranches act as a basis for 
distributing cattle to villagers, training them in the necessary 
husbandry skills and providing an extension backup. 

Introducing cattle into villages not only provides a source of wealth and 
occasional income for villagers, but also makes available manure and a 
basis for developing animal traction for ploughing or drawing carts. 
Because cattle herds grow relatively slowly, and animals take some time 
to mature and become saleable, villagers unused to keeping livestock and 
especially to cattle generally, require considerable initial extension 
support. This is essential to enable new cattle owners to get started 
and to help them maintain an interest in the cattle, avoiding premature 
slaughter until animals are ready for sale or consumption so as to build 
up an established herd. 

However, problems can arise from crop damage and difficult relations with 
neighbours. This can be overcome to some extent by setting up 
trypanotolerant herds with stock belonging to several owners, reminiscent 
of the village herds in the animals' West African areas of origin. The 
Congolese and Zairan experiences do show that, once established, a 
village-based cattle keeping sector will keep going under its own 
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impetus. By then it is often less vulnerable to changes in government 
policies and finances than are ranching units. Since more people are 
involved as cattle-owners, the village sector is also less vulnerable to 
the type of management changes that affect ranches. 

It is difficult to compare the relative costs of introducing cattle 
through ranches to those of metayage systems. Generally, ranches appear 
to involve more expensive investments in infrastructures, however the 
extension support required by metayage schemes can also be costly 
(Section 7.2). Once established, village-cattle are usually cheaper to 
maintain, with family labour being provided at a low opportunity cost and 
few capital investments are required other than for the livestock. 

AB with purchasing breeding stock, the solution_seems to lie in combining 
the village and ranch options so as to take advantage of the strengths 
offered by each system. Ranches are most suited for the rapid 
multiplication of stock, and for achieving the greatest possible increase 
in meat production from a given base population. Government ranches can 
also act as centres for issuing stock to metayers, and provide training 
and extension. The problem of cattle which have been raised on ranches 
being difficult to handle for villagers needs to be addressed. One 
option lies in creating a metayage source herd, to which ranch stock are 
·transferred and are kept for some time and accustomed to more contact 
with people before being issued to metayers. Such source herds could 
also be established with smaller projects or interested organizations, 
such as religious institutions, which would run the metayage operation, 
restocking their source herd from the ranch. 

This traditional choice between metayage and ranching as the optioJlS for 
developing trypanotolerant cattle production in fact represents a 
polarization at opposite ends of the production scale, between a villager 
with five to ten cattle and a ranch with several thousand. In the 
countries where trypanotolerant cattle have been successfully introduced 
herds sizes span this range, with production existing on many different 
scales. It seems that focussing on the choice between ranches and 
metayage unnecessarily narrows down the options, and that the solution 
lies in developing a range of production systems. In this context, the 
progress of Gabon'.s current experiments in setting up smaller cattle
keeping units on different scales around OGAPROV's ranch at Lekedi and 
Agrogabon's ranch at Ngounie will be very interesting. 

11.1.3.2 Private or Public Institutions 

Most international transfers of trypanotolerant breeding stock have 
involved the government, usually its livestock service, a parastatal 
company or a government research station as the buyer. Exceptions to 
this were the imports by Zaire at the beginning of the century, and the 
constitution of Liberia's private _herds. With the exception of Senegal's 
private exporting companies and Zaire's ranches, most sales of stock have 
also been through government agencies, although village stock obviously 
originated in the private sector, and the traders who acted as 
intermediaries in buying stock were generally private individuals. 

When looking at the options for introducing and multiplying 
trypanotolerant stock, the potential roles of the public and private 
sector need to be examined. The involvements discussed immediately 
above, by the village sector through metayage systems and setting up of 

162 



CONCLUSIONS 

small scale cattle producers are all by definition private initiatives. 
In many cases the government bears some or all of the initial investment 
costs. 

For larger units and ranches, private involvement has been most important 
and successful in Zaire, where a recent census showed fourteen large 
private herds of over 1000 head, totalling over 130,000 trypanotolerant 
cattle and a further 32,000 in fourteen herds owned by religious 
organizations (Chapter 18, Volume II). Congo also has large private 
herds of trypanotolerant cattle, and Gabon a private ranch at 
Franceville. In southern Nigeria there are numerous private ranches with 
trypanotolerant cattle and in Liberia several herds were built up by 
private individuals. 

Again it is difficult to comment on the relative success of government 
and private ranches for trypanotolerant cattle, and most comments that 
can be made apply generally to all types of production involved in the 
private versus public sector debate. 

It does seem that the possible role of private sector ranching in 
multiplying trypanotolerant cattle in countries with a significant 
deficit in beef production merits more examination than it has so far 
received. The private sector is vulnerable to government nationalization 
initiatives, to meat price policy and competition from meat imports at 
subsidized prices. Changes in family circumstances and individual 
interests may hamper the continuity of such enterprises. The initial 
investments may be too large for private individuals to contemplate, or 
the returns too slow when compared to the more rapid pay back which 
poultry or pigs can provide. Against this must be set the lower cost to 
the state, the advantage of private involvement, responsibility and 
liability as well as the freedom from internal government politics and 
changes which are among the advantages of such private enterprises. 

11.1.3.3 Assessment 

In general terms, it is clear that while the problems of transport and 
logistics in relation to the introduction of trypanotolerant stock have 
to all intents and purposes been totally resolved, with air travel in 
particular involving only minimal losses, once the stock have arrived at 
their destination, it is still difficult to ensure the success and 
continuity of such operations. 

Thus the main reasons why efforts to introduce and multiply 
trypanotolerant stock have failed or produced disappointing results lie 
in the difficulty of providing a constant level of support and extension 
back up for village schemes. For government ranches and stations these 
are often due to their vulnerability to disease and fodder problems and 
to shifts in the political and financial situation and in the quality of 
management. In addition in some metayage schemes, insufficient 
consideration was given on occasions in the past to the difficulty of 
integrating cattle into an agricultural area without causing conflicts 
over crop damage. Private ranches have sometimes been more successful 
than government enterprises, but have also suffered from variations in 
the political and economic climate (particularly low official meat prices 
and competition from subsized beef imports) as well as from changes in 
family and financial circumstances. 
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11. 2 CURRENT SUPPLY AND DEMAND FOR TRYP.ANOTOLERANT BREEDING STOCK 

11. 2 .1 TRYPANOTOLERANT CATI'LE AND BEEF PRODUCTION 

The role of trypanotolerant cattle in overall cattle production in West 
and Central Africa was initially examined in Chapter 3, and then their 
present and potential contribution to beef· producti.on was further 
discussed in Chapter 9: 

Looking at the cattle populations, the nineteen countries had a total of 
36.9 million cattle of which 9.8 million or roughly one quarter were 
trypanotolerant, comprising 6.9 million pure-bred taurines and 2.9 
million zebu x taurine crosses. If the three inland countries, Mali, 
Burkina Faso and the Republic of Central Africa, as well as Cameroon and 
"Nigeria which have large areas outside the sub-humid zone and whose 
cattle populations are also dominated by zebu, are excluded then the 
total cattle population of the remaining fourteen coastal countries is 
10.1 million of which 7.5 million, or nearly three quarters are 
trypanotolerant. Thus for most of the countries in the study, 
trypanotolerant cattle constitute their major resource for cattle 
production (Map 2.4). 

Although milk is a major product from cattle and the demand for animal 
traction is growing in many countries, the demand-side analysis 
concentrated on beef. Milk production is constrained by marketing 
problems, by tastes and by the presence or absence of a tradition of 
milking cattle. Generally, the demand for animal traction has not yet 
reached a level where there is a shortage of supply. For the case of 
beef, there is a clear demand in each country, and supply deficits ·can be 
identified. 

Briefly examining consumption, at the time of the study, beef accounted 
for over 50% of the meat consumed in about half of the countries studied, 
and for more than 30% of meat consumption in all but two countries. Beef 
imports also dominate meat imports, accounting for 80% or more of the 
tonnage of meat imported in eight of the countries studied, and over half 
in all but one country among those for which information was available 
(Table 9.1). Only three countries were significant net ex-porters of beef 
- Mali, Burkina Faso and Benin. 

Looking at the future of beef 9onsumption, an initial projection on an 
optimistic and on a pessimistic basis was made to the year 2000 (Table 
3.4). On the pessimistic assumptions beef production per person would 
decline or just remain contant in every country, with cattle populations 
growing more slowly than human populations. On the optimistic 
assumptions beef production per person would increase in eleven 
countries, but only on a modest level. Thus the deficit between beef 
production and consumption is likely to increase for most situations, 
especially if the higher consumption levels of the more rapidly growing 
urban populations were taken into account. 
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11.2.2 SUPPLY OF TRYPANOTOLERANT BREEDING STOCK 

The potential supply of pure-bred trypanotolerant breeding stock of the 
N'dama and dwarf and savanna West African Shorthorn breeds was estimated 
using a herd mod.el. This is explained in Section 4.3, and the potential 
for producing surplus heifers was calculated for the village herds and 
for those ranches which have eA-ported stock in Chapter 8. 

The herd model was based on the female herd, and using estimates of 
calving rates, age at first calving, mortality and cow culling rates for 
each country, calculated the number of heifers of first ealving age 
produced annually, surplus to the requirements for replacing the adult 
cows that had died or been culled. For the village herds where 
production parameters were available (eleven West African countries plus 
RCA) the annual total on medium level assumptions came to 28,500 N'dama, 
33,000 Savanna Shorthorn.and 250 Dwarf Shorthorn out of total populations 
of 4.4 million, 2.0 million and 69 thousand respectively in those 
countries. Generally the Savanna Shorthorn had better production 
parameters than the N'dama in their original area of distribution, which 
accounts for the disparity in the number of heifers surplus to 
requirements produced, as compared to the N'dama. This may reflect 
differences in fodder availability with the Savanna Shorthorn generally 
kept at much lower stocking densities and a major factor appears to be 
that the N'dama in their area of origin are regularly milked, thus 
producing both beef and milk, which is generally not the case for Savanna 
Shorthorn. In their area of extension, the N'dama have however attained 
better levels for the main production parameters and shown more rapid 
growth rates than in their area of origin. 

These heifers are for the most part reabsorbed into their herd of origin, 
thus contributing to its growth. However, depending on individual 
government priorities, which determine the balance between growth of·the 
local herd and exports of breeding stock, a small proportion of these 
heifers could be exported. Since the above estimate is purely 
quantitative, and cannot reflect the quality of the animals, an 
estimation of the true number available for export would also have to 
reflect the quality of the heifers available within each country for 
increasing and maintaining its own herd, as well as the desired quality 
of export stock. Details are given for each country in Volume II. 

Turning to the ranching sector, two of the three ranches which have 
exported in the past (Cote d'Ivoire's la Marahoue, and Congo's Dihesse 
Ranch) were estimated to produce about 600 heifers of first calving age 
annually surplus to their immediate requirements for replacing adult 
females, at the time of the study. However, both these ranches were 
stHl e::-..-panding their herds, so that in the short run they would be 
expected to continue their past practice of selling or exporting only 
males. The third, Zaire's Kolo ranch, estimates that about 1,300 heifers 
would be available annually for local sale and/or for export. Once 
Mushie Ranch, also in Zaire, has attained its target herd size, mich is 
expected to be around 1989/90, it would also be able to sell an 
additional 1,200 breeding heifers annually. 
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11.2.3 DEMAND FOR TRYPANOTOLERANT BREEDING STOCK 

Assessing the demand for trypanotolerant breeding stock involved firstly, 
an assessment of colfiltries' demand for increased beef production and 
secondly, an evaluation of their current development plans in this area 
and current.capacity for receiving such stock. 

In· order to further examine the ability of different countries to 
continue to satisfy their population's demand for beef, a second model 
was developed which outlined various options for maintaining annual beef 
production -per -person or increasing it by 50% or 100% by the year 2000. 
These options were based on three possible scenarios, firstly growth in 
the cattle population (with improvements in the growth rate through an 
increase in the calving rate and lower calf mortality), secondly an 
increase in beef production -per bovine (through higher offtake rates and 
carcass weights) or thirdly, through a combination of both herd growth 
and higher beef production per bovine (see Section 9.2.1 for the 
technical explanation). The result of this analysis was to demonstrate 
fairly clearly, that for most colfiltries the best achievement feasible 
from the traditional cattle production systems would be an increase of 
50% in beef production per person by the year 2000, achieved through a 
combination of growth in the cattle population and higher beef production 
-per bovine (Section 9.2.2). 

Government livestock policy in virtually all the colfiltries studied aims 
at increasing the beef production/consumption ratio so that it approaches 
a level where most consumption is covered by local production. Thus it 
follows that for those colfiltries with production/consumption ratios of 
less than 67%, increased production per person of a maximum of 50% will 
not be sufficient to bring production close to consumption. Again, this 
deficit would be even greater if average consumption per person were to 
increase following higher incomes and rapid urbanization. 

For many countries overall meat consumption is. extremely low by 
international.standards, and by taking those where less than 5 kg of meat 
from domestic livestock was consumed per person per year, a further group 
of.countries was added to those with current beef production/consumption 
ratios of less than 67%. The complete list of countries thus identified 
were Sierra Leone, Liberia, Cote d'Ivoire, Ghana, Togo, Nigeria, Gabon, 
Congo, Zaire and Equatorial Guinea. With the exception of Nigeria, all 
of these countries emerged in Map 2.3 as having less than 0.1 bovines per 
person. All are coastal countries, with the majority of their land 
tsetse-infested. Again, except for Cote d'Ivoire, Nigeria and Zaire, the 
trypanotolerant breeds, both pure-bred and taurine x zebu crosses, 
account for over 75% of all·cattle in these countries. 

If beef production is to be increased this group of countries will have 
to look towards increasing its trypantolerant cattle population base, 
towards increasing beef production from outside the traditional sector or 
at both of these options. However, as was shown in Section 9.3, since 
cattle populations grow relatively slowly, an importation of 1,000 head 
of breeding stock llllder good ranch conditions would give a herd of about 
5,000 head after ten years, producing 100 tonnes of meat annually, and 
12,500 head after twenty years, producing 230 tonnes of meat annually. 
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Nevertheless it is felt that although these countries may wish to pursue 
increasing overall meat production using other species, especially those 
with short production cycles, there remains a basic and high level of 
demand for beef for which evidence is provided by current consumption and 
import patterns. This makes the establishment of viable beef production 
on a reasonable scale a desireable policy element for most countries, and 
this was given priority in stated government livestock development policy 
in most of the countries with low beef.production and/or a high level of 
beef imports. 

Undertaking some of this expansion through importing trypanotolerant 
breeding stock seems a good option for countries with a very low cattle 
population base. Trypanotolerant breeding stock are available, both in 
terms of an existing surplus to producer countries growth and replacement 
requirements, and in terms of their willingness to export. The costs of 
setting up such cattle production operations are very high, often so high 
that although the value of production will eventually exceed running 
costs, the initial capital investments can only be partly covered by 
income. However, the cost of the imported stock is generally only a 
relatively small proportion of total costs (Section 7.2), with the other 
costs being the investments and running costs required for setting up 
ranches or metayage systems. Furthermore, once installed _ in their 
destination, the growth rate of' the trypanotolerant stock will often be 
higher than in their original area, so that in global terms the transfer 
may have the effect of increasing the breed's numbers. For the area 
receiving the stock the introduction of cattle is often a first step in a 
process of rural development leading to a less isolated economy and 
higher living standards. 

In the final analysis the decision as to whether such costly investments 
can be justified by the goal of setting up cattle production in new areas 
must rest with governments and those financing the schemes. In the short 
term, few concrete projects envisaging further international transfers of 
trypanotolerant breeding stock exist. The different countries' plans are 
outlined in Section 9.3. 

Thus it is possible to come to a few definite conclusions. 

Firstly, the transfer of trypanotolerant breeding stock has been seen to 
be successful in setting up cattle populations. 

Secondly, the high cost of such operations is usually due less to the 
actual purchase of the breeding stock than to the high cost of setting up 
cattle production in new areas. 

Thirdly, the potential supply of surplus breeding stock from the village 
herds of the different breeds' areas of origin is likely to be well in 
excess of demand for the forseeable future .. In the 1980's demand was 
higher than ever before, with transfers of nearly 3,000 head per annum. 
Although some of the supplying countries have experienced difficulties in 
obtaining heifers from their village sectors following these high level 
exports, this can only be a temporary situation. 

Fourthly, although demand is not currently quantifiable in terms of 
definite projects, a general and often growing deficit in beef production 
is felt particularly in those countries where overall cattle numbers are 
low, where most of whose land area is tsetse-infested and trypanotolerant 
cattle predominate. 
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11.3 REc:x:ff:IENDATIONS 

11. 3. 1 TO THE GOVERNMENTS OF ACTUAL AND POTENTIAL EXPORTERS 

11.3.1.1 Quantity - Numbers and Quotas 

Before considering exporting breeding stock, governments need to 
fonnulate a clear development policy for their cattle herd. This needs 
to be based on a projection of the country's requirements for cattle 
production, especially beef. In the light of this, of the herd's ability 
to increase offtake rates and carcass weights and of the country's 
current and potential pasture resources, an estimate· of the desired 
growth rate of the national herd can be made and from this of the 
national herd's annual requirement for heifers of first calving age . 

. Once this has been done, a potential exporter would be in a position to 
fix a ceiling for the export of breeding females, based on any surplus 
available over and above national requirements. 

°To make such estimates on a solid basis, governments need to acquire a 
good knowledge firstly, of overall cattle numbers and secondly, of the 
main production parameters governing herd growth: 

- the calving rate, 
- mortality in young animals, 
- the rate at which adult female are removed from the herd through 

death or culling. 

Whether estimates of the number of breeding females that can be exported 
are translated into enforceable quotas or are fonnulated as a suggested 
ceiling is a matter of individual government policy. Since the .demand 
for trypanotolerant breeding stock is so variable, some countries may 
wish to try and fullfill requests as these are made and when exports on a 
large scale ·occur, afterwards enforce a period of no exports or low 
ex-ports in order to ensure that the national breeding herd is given time 
to recover before resuming exports on a large scale. 

11.3.1.2 Quality 

There are two basic aspects when discussing the quality of breeding stock 
to be exported. The first is that the breeding stock offered to 
importers should be of as high as possible quality in relation to its 
breed and production system, as·reflected in health, weight, breeding 
ability, conformation and build etc. However, at the same time the 
selection of good quality animals for export must not be allowed to 
penalize the development of the source herd by leaving behind less good 
breeding animals or jeopardizing the development,policy as defined above. 

The second aspect is in guaranteeing that the stock ex-ported are pure
bred trypanotolerant taurines, without zebu blood, conforming to the 
breeds' characteristics and to any special requests, such as coat colour, 
specified by the buyer. 

168 



CONCLUSIONS 

In order to ensure the quality of the animals offered for export within 
each breed, age and sex category and sector of origin (village or 
ranch/station) it is suggested that countries set a national standard for 
breeding stock of each category, This would specify the ranges of 
weight, measurements, coat colour, horn shape and other characteristics 
of animals accepted as quality breeding stock within in each category, 

Such breed definitions would set a standard for exporters to conform to 
and which importers are entitled to ex-pect, It should form part of the 
contract between seller and purchaser, In addition it would have the 
advantage from the importer's point of view of ensuring that he obtains 
value for money, Where a single importer is envisaging a series of 
importations on a fairly large scale it would ensure that no decline 
occurs in the quality of stock offered, For the exporting country it 
would have a major advantage in acting as a barometer on the supply of 
breeding stock, indicating when animals of a certain quality were no 
longer available or difficult to obtain, At this point the ex-porting 
country might wish to call a halt to exports of breeding stock for a 
period until the local herd recovers, · 

Ways of guaranteeing that taurine breeding stock are pure-bred need to be 
investigated, in the short run the main stratagem will continue to be to 
buy animals only from areas well within the breed's natural breeding 
areas and distant from the areas where zebu and zebu crosses are found, 
In the medium to long run, when research will have succeeded in finding 
parameters which make it possible to identify and measure the degree of 
trypanotolerance and trypanosusceptibility, stock should of course be 
selected for this aptitude and guaranteed as being truly trypanotolerant, 

Obviously, setting such breed standards at a workable level would 
initially involve some trial and error, with some upward and downward 
adjustments, until quality specifications appropriate to local village 
stock were obtained, 

The veterinary 
standardized at 

tests and guarantees also need to be 
the same time and should be specified in 

defined .and 
the contract 

between importer and ex-porter, 

Exporters may also wish to improve the quality of the breeding stock they 
offer for sale, for example by providing in-calf heifers mated with a 
high grade bull, 

11.3,1.3 Producer Price 

Ensuring 
stock is 
essential 
available 

that the village producer is paid a reasonable price for 
not only important from the point of view of equity but is 
step towards ensuring that sufficient good quality stock 

for export, 

his 
an 

are 

In the past village producers have often received less than a third of 
the f,o,b, export price, and although the tendency has been for this 
proportion to rise to 40%, it is doubtful whether this constitutes an 
adequate reward or incentive. Governments need to ensure that the 
private and parastatal agencies involved in exporting stock pay fair 
prices to producers, 
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However, it is also important that prices offered are not such as to 
encourage sales at a level so high that the development of the national 
herd suffers. 

11.3.1.4 Organization of the Operations 

While most logistical and organizational problems have usually been 
solved by both exporters and importers once some initial ex-perience has 
been acquired, it is important to avoid some of the recurrent problems. 

Ex-porters need to ensure that adequate holding grounds are provided near 
the final shipment point and at transit points-within the countries where 
animals are assembled. or held before transfer to the place from which 
they will be exported. The adequacy of such holding grounds is not 
simply a matter of structures and fencing, but above all of a good supply 
of food and water, sufficient to keep the animals health and in good 
condition should any delays to the planned schedule occur. In the past 
attempts to 'save' money by providing only the minimum supplies have 
turned out to be false economies, often leading to mortality. Throughout 
the operation it is important to have good contingency plans for any 
delays, changes in transport methods or in other aspects of the schedule. 

11. 3. 2 TO THE GOVERNMENTS OF ACTUAL AND PCfl'ENTIAL IMPORl'ERS 

11.3.2.1 Formulating a developnent strategy 

Before deciding on specific importations of trypanotolerant breeding 
stock governments need to formulate a development strategy for their 
cattle production sector, and to define the future role of 
trypanotolerant cattle within this. 

Regarding trypanotolerant cattle the decisions are: 
- the size of population desired and the scale of production required, 
- the production system to be used, 
- the scale of imports of breeding stock required. 

Potential importers need both to make projections of the nation's demand 
for cattle production, and of what proportion can be covered in the 
future from its present cattle resources. A policy decision can then be 
made about what proportion of local consumption should be covered by 
local production in the future, and from this it will be possible to 
determine whether an increase in the size of the breeding herd is 
necessary. 

The choice between ranching type production systems and various types of 
small-holder or village involvement on metayage lines needs to be made. 
The advantages and disadvantages were discussed in Section 11. 1. 3. It is 
suggested that a long term strategy should involve both elements. 
Initially ranching yields faster results, since populations grow faster, 
and introducing changes into village production systems is a lengthy 
process. However, the options need not be confined just to these two 
extremes and various intermediate types of production should also be 
considered. 
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In the longer run it is essential to involve the private sector in 
trypanotolerant cattle production not just at the metayage, small scale 
level, but also in larger scale enterprises including ranching. 
Governments contemplating multiplying trypanotolerant stock should thus 
be considering providing credit facilities and advice to more commercial 
producers on various scales as well as to villagers receiving stock and 
repaying this in kind in the traditional metayage type arrangement. 

On government ranches, and in the private sector, all cattle 
multiplication activities should be combined with a carefully planned 
selection programme to improve productivity, and the necessary advice and 
support should be provided to private cattle-owners to help them to 
work towards this goal. 

The most important aspect, which is crucial to the success of such 
operations, is ensuring that importation programmes are undertaken on a 
scale and in a financial, economic and political climate where they will 
benefit from continued funding, political support and continuity of 
extension and management inputs. Thus particular care needs to be paid 
to training the staff who will be involved at all levels, and this might 
profitably include visits to similar schemes in other countries. 

In trying to encourage cattle production, governments need to review 
their meat price policy and policy towards taxing or not taxing imports 
of beef which arrive at subsidized, below world market prices. This 
often implies making very difficult choices between promoting local 
production with a higher cost product and making the same product 
available to consumers at a lower price by allowing its free importation. 
Dealing with these situations requires a clear political outlook, and an 
assessement of what is in the country's long term interest - what types 
of local production are needed and what the long term availability of 
imported products is likely to be and how feasible it will be to rely on 
these to cover a share of the local market. 

11.3.2.2 Choice of Stock 

The choice of breed will continue to depend on availability and local 
preference, since there is no concrete basis for supposing one 
trypanotolerant breed to possess a greater degree of trypanotolerance or 
be more robust or productive than another. The large scale of recent 
exports of N'dama means that the countries exporting these are now ~ell
organized and experienced. On the other hand,, some authorities still 
assert that the West African Shorthorn are better suited for village 
situations. Outside of aesthetic considerations, no real basis for 
discrimination on the basis of coat colour exists, since a range of 
colours and markings exists for each breed. 

The age of animals to be imported needs to be considered. Heifers in 
West Africa often only calve for the first time in their fourth year, so 
in order to ensure that viable breeding stock are imported, heifers need 
to have reached an age when they are ready to calve. . Al though younger 
animals may be cheaper, their fertility is not proven, and there is no 
real evidence that any improvement in their performance due to being kept 
on a ranch for a year or more before calving, outweighs the costs 
involved. The tendency, especially with rapid air travel, is towards 
importing in-calf heifers. So far no evidence of any additional problems 
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occuring when pregnant animals in good condition were exported has been 
found, but more information is still needed before this can be 
generally recommended. 

The choice of source production system can be made on the 
availability and cost, knowing that village stock will have 
from less selection than ranch stock. Judicious combinations 
seem to be indicated. 

11,3.2.3 Organization of the Operations 

basis of 
benefited 
of both 

Most of the organizational problems have been addressed in the past and 
solved, nevertheless potential importers need to keep in mind: 

- the need for an. adequate and well prepared infrastructure for 
receiving animals at every stage of their journey, which includes 
access to sufficient water and fodder to cover unexpected delays, 

- careful choice of transport methods designed to reduce stress and 
hence losses, which have often outweighed cost savings on longer 
journeys, 

- choice of time of year and time of day for transfers also designed to 
minimize stress and climatic adjustement for the animals. 

The legislative aspects do not seem to have posed serious constraints on 
any of the operations. It is important to ensure that border formalities 
are prepared in advance so as to minrnuze delays, especially where 
transits through third countries are involv~d. The veterinary measures 
required of the importer should be clearly specified, and at the time of 
the initial prospection mission to the exporting country, representatives 
of the importer should satisfy themselves that these will be carried out 
to their standards, so as to avoid the need for repetitions on arrival in 
the destination country. · 

11. 3. 3 TO RESEARCH AND DEVELOPMENT · ORGANIZATIONS 

11.3.3.1 Research Priorities 

Research in the field of trypanotolerance is directed at two areas 
research on the trypanotolerant cattle breeds and research on 
trypanotolerance itself . 

. Examining firstly research on the trypanotolerant cattle breeds, from the 
FAO/ILCA/UNEP (1980) report it became apparent that more precise 
information was required, particularly on the productivity of the 
different trypanotolerant breeds living in different environments, under 
different levels of tsetse challenge and under different management 
systems. In response to this need a research network was set up by ILCA 
in collaboration with ILRAD. 

Thirteen sites in ten countries had been contributing to the network for 
an an average period of.two years by 1986, and the first results were 
published by ILCA (1986). As well as training field staff, standardized 
data recording systems covering tsetse and trypanosomiasis as well as 
animal health and production aspects have been set up. For those wishing 
to establish or expand production using trypanotolerant cattle breeds, 
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the information provided by the network will give indications of what may 
be the best choice of breed to be used under certain environmental and 
managemental conditions. 

Both these areas of information - on the choice of breed and standardized 
productivity data emerged as very important in the context of this study, 
with its objective of examining the role of trypanotolerant cattle in the 
different countries' economies in relation to the past and future 
potential for trade in breeding stock. 

Within the area of productivity data, a better knowledge of the 
demographic production parameters, especially in the traditional sector, 
is essential for estimating growth rates and determining whether surplus 
breeding stock for sale or exportation exist. As was shown in Section 
4.3, relatively small variations in individual parameters lead to widely 
differing results. Thus accurate values for these parameters are 
required for planning livestock development, making projections for 
multiplication programmes, and determining to what target levels these 
parameters can be improved. 

The crucial parameters are calving rates, mortality in calves and the 
rate at which adult females leave the herd through death or culling. The 
link between the adult female replacement rate and the calving rate also 
needs to be examined. 

Finally, when considering the multiplication and transfer of 
trypanotolerant cattle populations, the feasibility of using artificial 
insemination and embryo transfers must be considered, especially in the 
light of the recent success of such transfers in an experimental context 
(Jordt et al., 1986). Existing knowledge of the physiology and pathology 
of reproduction in trypanotolerant breeds and· on the influence of 
trypanosomiasis on reproductive performance is still very limited. A 
high priority should be given to research on all these reproductive 
aspects. 

Turning secondly to research into trypanotolerance, the institutions 
involved already have well-defined programmes which will lead to a better 
understanding of the phenomenon, of the mechanisms involved and how to 
recognize and enhance trypanotolerance in cattle through selective 
breeding. The ultimate objective of this research is to strengthen this 
capacity in the trypanotolerant breeds and/or to induce it in indigenous 
or exotic trypanosusceptible breeds so as to inc,rease the potential for 
animal production in the tsetse-infested areas. A review of the current 
situation for such research activities undertaken by the different 
laboratories has just been published (Hoste, 1987). 

The most important area where the results of research on trypanotolerance 
are needed in the context of this study is in being able to guarantee 
that breeding stock are pure trypanotolerant cattle without zebu blood 
and in being able to select for trypariotolerance in breeding programmes. 
Current research efforts in this area are directed towards the 
identification of cheap and easily monitored genetic marker systems for 
the characterization of trypanotolerant and trypanosusceptible animals, 
which could also be used as selection criteria for trypanotolerance. 
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11.3.3.2. Developnent Activities 

The widespread growth of interest in making use of the phenomenon of 
trypanotolerance ...,hen planning how to increase animal production in 
tsetse-infested areas has resulted in the setting up of a considerable 
number of livestock projects as well as projects for the selection and 
multiplicaton of trypanotolerant livestock. Some of the many national 
and regional projects located in the different countries covered by this 
study are .listed in Volume II's Sections.2.3 and 3.3 of each country 
study and a more detailed directory will appear in FAO/ILCA ( 1987) . It 
was in response to FAO's concern with developing livestock production in 
the tsetse-infested areas and investigating the use of trypanotolerant 
breeds, that the project GCP/RAF/190/ITA, which initiated both this study 
and that to be published as FAO/ILCA (1987), was created.-

Research and development organizations need to continue their role of 
providing information to governments and donors, and promote an awareness 
in the livestock services of the potential of trypanotolerant cattle and 
the issues involved in expanding production from this source. 

In particular guidelines for planning and on the implications of 
.decisions to import or ex-port breeding stock as well as on the numbers, 
breed, source, quality and cost of stock need to be made available. 

Information is also required on the type of multiplication programmes 
based on newly acquired breeding stock that can be undertaken, on their 
costs, on the different options and on the expected results of such 
projects. More specifically, a full economic analysis of the costs of 
setting up and maintaining ranches and metayage schemes, with a study of 
the sensitivity of the results to different levels of herd performance is 
urgently needed. These, taken together with the documented recent 
experience of importing countries, should help guide decision-makers and 
provide them with and idea of the alternatives that exist and of their 
economic implications. 

A further field of activity where the development organizations have an 
important role to play, and which is vital to the success of programmes 
for introducing or :multiplying trypanotolerant stock, is in training. 

Particular attention needs to be paid to the training of local staff 
directly involved in the production exercise. These would include those 
working on selection programmes, on ranches, and in particular the 
extension agents ...,hose work is crucial to the success of any attempt to 
introduce cattle to the village sector, and to encourage private cattle
keeping at other levels. 

The cattle keepers and cattle owners themselves need support, 
encouragement, and training, especially for those unused to livestock. 
Such training needs to focus on ways of maintaining and increasing the 
herds' productivity and on rational offtake policies, while giving 
producers a basic awareness of the economics of production. This 
category of trainees would greatly benefit from visits to existing 
schemes in other countries. 

Regarding the training of staff in charge of data-recording schemes and 
sele_ction programmes, emphasis should be placed on the standardization of 
animal production data collection, so that consistent definitions and 
methods of calculation are used. This is the only way of ensuring that 
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information gathered in different locations and under different 
conditions can be effectively compiled and compared and lead to a real 
increase in the knowledge of livestock production under various 
conditions. 

11.3.4 TO OONORS 

The role of donors is of course crucial, since for most countries the 
initial constraint on explorin&; ways of expanding trypanotolerant cattle 
production is availability of finance. This is particularly so as these 
programmes often require heavy initial investments, and take a relatively 
long time to reach a point where recurrent expenses are covered by 
revenues. 

As well as keeping in mind the points brought out in this chapter, donors 
should perhaps pay particular attention to finding ways of ensuring that 
such programmes receive the continuity they need, benefitting from a 
consistently favourable economic and political climate, that they are 
financially viable in the long run, and to ways of involving the private 
sector at various scales of production, from metayage herds to small 
ranches, through appropriate credit and training arrangements. 
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