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ABSTRACT: 

The International Trypanotolerance Centre (ITC) is working, amongst others, in the field of 
the improvement of peri-urban dairy system by using Fl issued from trypanotolerant animals 
(N'Dama) crossed with high yield exotic breeds (Friesian and Jersey mainly). Studies 
performed by ITC are focused: 

on health constraints: risk assessment of diseases in dairy production system (health 
constraints assessment) with a particular attention for vector and vector-borne diseases; 

on feed constraints: feeding strategies using locally available products (feeding 
constraints assessment) and introduction of new fodder crops; 

on genetic potential: genetic improvement of local breed (Genetic potential 
assessment) including a pure breeding programme for indigenous animals and assessment of 
productivity performance of crossbred cattle (follow-up of the Fl animals, selection of pure 
N'Dama breed); 

on socio-economic aspects which include the characterisation of dairy systems and 
milk commodity channel. 

As the activities of Animal Production Programme is crossing widely those interests, 
severai fields can be subject for collaboration as (1) participation to the NIRS network, (2) 
technical data on Moringa oleifera, (3) risk factors of infertility, ( 4) LASER follow-up, ( 4) 
milk safety, ( 5) genetic improvement, ( 6) economical studies for dairy sub-sector diagnosis 
and use of dairy processing units 

Finally, a practical training period for a CIRAD student on milk safety survey has been 
proposed. Elsewhere, the content of the PhD proposals for Mr A. Diack has been reviewed. 

- / 

' 



CONTENTS 

AKNOWLEDGEMENTS 

INTRODUCTION 

THE RESEARCH STRATEGY OF ITC 

PROCORDEL ACTMTES ~OR 2002 
,. 

FIELD OF COLLABORATION ITC/CIRAD-EMVT IN ANIMAL 

PRODUCTION 

ANALYSIS OF THE PhD PROPOSAL OF MR. A DIACK 

CONCLUSION 

REFERENCES 

ANNEXES 

~ / 

1 

2 

3 

3 

6 

7 

13 

17 

18 

19 



AKNOWLEDGEMENTS 

Thanks for all the staff members of ITC for their fruitful exchanges. A 

particular thanks to S. Munstermann for her hospitality. Thanks also for G. Rippstein 

who took care of me in Dakar. 

' / 

2 



INTRODUCTION 

The International Trypanotolerance Centre has engaged different studies on 

dairy production systems in The Gambia. Indeed, as for many countries in Africa, as 

well in eastern part than in western African countries, the milk demand is increasing 

in the urban and peri-urban population. In the same time, the milk production is 

stabilising in European countries. So, the international price of the milk powder is 

increasing and allowing a significant development of the dairy production in 

southern countries. The f ecent report on the trends in animal production for tropical 
~ 

countries has shown a shortage in meat and milk products for a still growing 

population, notably in sub-Saharian African countries (Tacher and Letenneur, 2000). 

In 2020, if the present trends are confirmed, the inter-tropical African countries will 

satisfy 25% of the milk demand only (Tacher and Letenneur, 1999). The necessity to 

find solutions for satisfying in the same time the consumption needs, the poverty 

alleviation, the environment preservation, the improvement of the production and the 

sustainability of the production systems is urgent (Faye and Alary, 2001). This 

difficult equation has to mobilise the competencies of the international scientific 

community. Elsewhere, as the animal production is the main part of this increasing 
' 

demand, all scientists have to be aware of the "next food revolution" linked to 

livestock (Delgado et al., 1999). 

The ITC project for the improvement of milk production in The Gambia is 

clearly subscribed in this trend. 

THE RESEARCH STRATEGY OF ITC 

In spite of the high health constraint due to trypanosomosis, the livestock sub­

sector is quite important in Gambia. With more than 300 000 heads of cattle (mainly 

N'Dama and few crossbreeds) and around 50 000 small ruminants, the livestock sub­

sector provides 20 to 25% to total agriculture value. It is admitted, that Gambia has 

one of the highest densities of Livestock in Africa. 
-

Concerning the production systems, an a priori clustering is distinguishing 

low-input systems and market-oriented systems. All the studies are oriented according 
, / . 
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of these clusters. This identification into two wide concepts of farming systems is 

quite commodious. However, in the field, a continuum between those systems 

probably occurs. Elsewhere, it should be interesting to take in account the dynamic of 

those farming systems. The hypothesis of moving from one system to an other could 

teach us innovating features how the farmers succeed or not in those changes. 

However, the organisation of the research activities into LISIP (low-input 

system improvement programme, market-oriented system improvement programme 

(MOSIP) and system overlaps and linkages improvement programme (SOLIP) is quite 

able to understand the whole research strategy. The main questions are obviously 

focused on the health and feeding constraints. A particular attention will be taken on 

the genetic potential of the animals. The general research strategy could be 

summarised in the following conceptual model (fig. 1): 

APPRAISAL 

Low access to vet drugs ([JP) 

High parasitic pressure (ticks, tryps) 

Low access to suppl. feeding (LIP) 

Good access to suppl. feeding (MOP) 

Low productivity of local breeds 

Low appropriation of health strategy 
by farmers 

Marketing and food safety constraints 

No trained farmers and consumers 

RID QUESTIONS 

How to optimise disease control (ration 
cost/benefit) 

How to optimise the mutual benefit between 
agriculture (by-products) and livestock 

How to assess the feeding effect on health status 

How to set up a selection programme in field 
condition 
How to improve genetic potential by cross­
breeding 
How to use efficient biotechnology (AI) 

How to assess the farmers health practices 

How to assess the risk for consumers 
ow to increase the building capacity 

Figure 1. Rapid appraisal of the livestock system constraints in sub-humid ecosystems and 

questions of research-development 
_, 
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Those questions are taken in account through 11 institutional projects that we can 

summarised in the following conceptual model (Fig. 2): 

Figure 2. Relationships between institutional projects in LISIP, MOSIP and SOLIP 

w 
1. Disease risk assessment 
2. Evaluation of control 

measures against vector 
diseases 

5. Genetic improvement 
(selection) 
6. Milk and meat evaluation 
for peri-urban production 
system 
8. Biotechnology in 
reproduction 

• • 

Users 
appropriation 

'4' 

~ 
3. Impictof 
nutrition/production on 
disease resistance 
4. Resource management 
under varying disease risk 
7. Feeding standards in 
peri-urban systems 

9. Risk assessment with 
consumption of animal products 
10. study of processing and 
marketing aspect 
11. Training and capicity building 

So, the ways for the development of livestock systems are adapted to the type of 

the production system. In Low-Input System (LIS), the objective is to manage the health 

constraints (mainly parasites) by a low cost control, to improve the feeding status of the 

animals by a better integration into agriculture and forestry and to improve the genetic _ 

potential by a long-term selection. In Market-Oriented System (MOS), the objective is 

to improve milk and meat productivity by changes in feeding system and use of AI for 

cross-breeding integrating disease resistance of N 'Dama breed and high milk potential 

of Holstein or Jersey breed. Overall, the users of those improvements in livestock 

production systems will be involved through epidemiological studies on risk linked to 

animal products consumption, socio-economic analysis of processing and marketing, 

and finally by the increasing of capacity building of the different actors in livestock sub­

sectors. 

; / 
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PROCORDEL ACTIVITIES FOR 2002 

The research activities in the frame of PROCORDEL activities cover several 

countries in Western Africa. In the present paper, only R&D activities managed in 

Gambia will be discussed. 

A first R&D activity is focused on risk assessment of diseases in dairy 

production system (health constraints assessment) with a particular attention for 

vector and vector-borne diseases. Preliminary results are already available in Gambia, 

showing a clear higher onfarm trypanosome infection rate in crossbred (Fl) than in 

N'Dama (6.9 vs 1.5%). ~ 

For all the studies mentioned above, the sampling methodology, the sampling 

frame and the precise definition of animal numbers are given in the Implementation Plan 

for The Gambia. Preliminary results with precise accounting of samples taken and results 

of their analysis is given in the Semi-Annual Report, Volume II for each of the above 

mentioned studies. However, the results could be rate, but also the health patterns and the 

risk factors (i.e., not only descriptive epidemiology but also analytical epidemiology). 

A second theme of R&D activities is focused on feeding strategies using locally 
' 

available products (feeding constraints assessment). This point is quite important due 

to the lack of available pasture land for cattle notably in peri-urban area. One key point 

will be the assessment of the appropriation by the farmers of the innovating proposals and 

a control, through the body condition score and milk production, of the convenience of 

the diet. Elsewhere, the studies must be performed all over the year according to the -

seasonal availability of the by-products (groundnut hay for example). As the nutritive 

value of the diet can change ( origin, season, type of distribution), the analysis of the diet 

component as well the quantity offered have to be assessed. The use of low-cost analysis 

like NIRS can be suggested for a detailed follow-up of the feeding systems: for example, 

the use of Moringa sp. has to be approached in field condition, because the distribution 

practices can change from one farm to another in spite of a common extension on the 

plant use. Moreover, other by-products as groundnut hay treated with urea could be 

proposed. 

A third theme of R&D is focused on genetic improvement of local breed 

(Genetic potential assessment) including a pure breeding programme for indigenous 

- / 
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animals and assessment -of productivity performance of crossbred cattle. In tropical 

countries, the main constraints to the genetic improvement policy is the lack of data on 

animal genealogy. Such data need a long-term follow-up of a large number of 

reproducers, which is rarely available. The choice of the key-reproducers for mass 

selection is quite determinant. Elsewhere, the productivity improvement must be assessed 

with convenient indicators, as it has been managed by specific tools like LASER. Indeed, 

the long-term follow-up of crossbreeds issued from AI will bring convenient information 

from genetic point of view if the involved population is large. 

The last important theme for R&D is the socio-economic aspects which include 

the characterisation of dairy systems and milk commodity channel. The dairy economy 
,. 

have to play a role of integrative knowledge. Finally, the convenience of the previous 

studies will be evaluated through the economical aspect. Different ways have to be 

deepened: (i) the economical modelling of the dairy farms to explain the strategies of the 

farmers, based on a typology of dairy farms according to their economical choices, (ii) 

the dairy sub-sector analysis which is the appropriate way for understanding the 

relationships between the different actors of the commodity channel (fodder or by­

product providers, health service suppliers, producers, collectors, processors and 

merchants), (iii) the analysis of the sectorial policy in livestock on the choices of the 

actors, mainly milk producers. Those three approaches are complementary and the results 
' 

can advice properly all the people involved in milk development for decision-making. 

For all these themes, collaboration can be suggested with the animal production 

programme at CIRAD-EMVT. 

FIELD OF COLLABORATION ITC/CIRAD-EMVT IN 

ANIMAL PRODUCTION 

The scientific objectives for animal production programme (APP) of CIRAD-

EMVT are still crossing those from ITC. They are the following: 

1. At animal or plant level, the APP deals with the genetic, disease, metabolic 

and nutritional adaptation of domestic species an_d fodder plants in tropical 

conditions and with intensification in wide changing resources context. The objective 

/ / 
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is to identify and to characterise the most appropriate breeds, species and livestock 

farming practices to answer both to a higher productivity, a better quality of animal 

products and a controlled impact on the environment; 

2. At herd/farm level, the APP aims at the assessment and the modelling of the 

animal productivity, of its nutritional and health constraints, of the resources and of 

the livestock economy in order to propose optimised strategies for producing 

capacities and environmental sustainability; 

3. At the farming system or sub-sector level, the analysis of the technical, 

economical and ecological efficiency of intensifying livestock systems and animal 

production commodity !.channels. A particular attention will be paid for peri-urban 

farming (notably dairy farms), for areas involved with crop-livestock integration, and 

for food safety. 

The field of co-operation could be in the different themes discussed below1
: 

Feeding constraints: 

* Participation to the NIRS network 

For past years, the nutrition lab of EMVT has performed an important number of 

analysis of foods and by-products used for animal nutrition. A total of 11061 samples are 

collected in a data ·base including 5018 analysis of cultivated grasses, 2055 natural grasses, 

384 legumes, 1588 forages trees, 1674 by-products and 342 faeces samples. On those 

samples, analytical references concern 67500 determinations of nutritive parameters (In vivo 

or in vitro digestibility, TCP, Fat content, mineral, ADF, NDF, LDF ... ). This data base has 

been used for the establishment of nutritive value tables and can be queried automatically (on -

a web site in the next future). Another use is the building of a spectral database based on Near 

Infra-Red Spectrometer (NIRS) including all the samples still stored at Montpellier. Several 

reference values are linked to those samples (protein contents, cellulose content, digestibility 

and others). The establishment of a spectral data base allows to propose predictive models for 

the different parameters. Then, those models can be used to predict the nutritive value of new 

food samples at a very low price. 

An important topic in using NIRS methodology is taking into account the variability 

of nutritive value of the diet in crop-livestock systems and dairy systems. In general, in those 

systems, the difference can be high between potential producti9n theoretically allowed by the 

/ 
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diet and the real production. For example, the milk potential expected by using groundnut hay 

has a variation coefficient of 3 5% according to the nutritive quality of the primary matter (Ph. 

Lecomte, 1996). This variability is not well documented, and the EMVT database managed 

through the NIRS allows to predict the value and the response models taking in account the 

risk linked to the quality (in term of nutritive value) of the diet. 

For example, the figure below shows the quantity of milk allowed by energy (UFL) 

and nitrogen content (PDI) in 80 different rice bran samples, prepared in traditional mill in 

Madagascar. 
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Such approach can be proposed especially for the Moringa oleifera which is being 

studied at ITC. Contacts must be taken with philippe.lecomte@cirad.fr to propose a 

participation of the ITC in the NIRS network. Exchanges of samples and analysis can be 

suggested in a first step. 

* Technical data on Moringa oleifera 

In addition, the technical data on the agronomic aspects and on use in animal nutrition 

of the forage tree Moringa oleifera can be managed from the EMVT database by the team of 

Animal Production Programme in charge of fodder crops study. The contact is 

guy.roberge@cirad.fr. Several data compilation are already available for different fodder 

crops. 

1 The present proposals involved Animal Production Programme only. Other.contacts could be suggested in the 
field of trypanosomosis with the Animal health Programme. ; .,, ~· 
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Health constraints: 

* Risk factors of infertility 

One of the main constraints for the development of a high milk potential bovine 

population is the low success in Artificial Insemination (AI), especially under field condition. 

This important topic is the central work of the PhD proposal of Mr A. Diack. This point will 

be discussed below. 

* LASER follow-up 

The assessment of the mil~ productivity and more generally, of the animal productivity 

needs to record a large number of data in farms. The follow-up under field conditions is the 

only convenient way to approach with a high accuracy the real productivity in farms. In most 

of the time, each scientist or technician confronted with data management manages those data 

with spreadsheets such as Excell which is not sufficient for validity and coherence control. 

Further more, as data are recorded often at different level ( animal/herd or else), relational 

database is clearly necessary for a right management. EMVT has a long experience in 

proposing tools for animal data management (P ANURGE and PIKBEU software for 

example). Recently, a new tool is available (called LASER). 

LASER (Logi<fiel d'Aide au Suivi des Elevages de Ruminants) is the software for herd 

follow-up with individual (animal level) collected data. It can be used by technicians without 

specific computer knowledge. LASER is a relational data base management system using 

Windows system. It has been developed on Visual Basic 5. 02 and the data are stored in data 

base on Access 97 format. 

LASER is a tool for recording data, consulting them and for restitution. In the next 

version, it will be possible to prepare specific tables for statistical analysis and calculation of 

productivity parameters as mortality rate, reproduction parameters, growth and milk 

performances. LASER exists in French and English version. 

ITC is already in contact with EMVT for the use of this software and a training has been 

done recently for the scientists from the region, involved in the implementation of Procordel. 

However, the Animal Production programme is working on a new version including statistical 

packages (Pack LASER). The participation of ITC workers in the LASER network will be 

helpful to conceive a tool well adapted to the local demand. A forum (laser@cirad.fr) is also 

available. 

2 Microsoft Corporation ' / 
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* Milk safety 

Among all the actions encouraging the development of the milk subsector, the 

improvement of the quality (notably hygiene) of milk products is an important necessity. For 

several years, CIR.AD has engaged different projects for accompanying developing countries 

to take in consideration the potentialities of the milk production to meet the increased demand 

of the local consumption. Several projects in progress aim to identify the associated risks with 

the production, the transport, the processing and the preservation of milk products and to 

adapt milk technologies to local conditions. To set up these projects, CIR.AD has performed a 

co-ordination authority crossing- the research programmes and entitled LAITROP. A forum 

(laitrop@cirad.fr) has been created to communicate with all the involved scientists. External 

people from CIR.AD can be included in this forum. 

Two approaches are used in the world to assure the food safety: in US where the 

control and sterilisation is predominant; in Europe where the quality and safety process are 

managed all along the commodity channel. According to the observed situation in southern 

countries and to the results obtained in Europe, it seems a better opportunity to choose this 

last approach to guarantee the safety of the milk products in developing countries. 

The management of the quality by risk analysis or identification of potential hazards 

linked to a product·or a process (HACCP system), must be applied on the whole commodity 

channel, from the cow to the consumer. For each identified potential risk corresponds some 

convenient actions for correction and control plans. It is necessary to add a quantitative 

dimension to the qualitative analysis of the risks to take in account the predisposition or the 

sensibility of certain consumers to pathogenic agents. To assess quantitatively a risk, it's to 

know the probability that the exposure to a particular risk can cause a disease to a given 

individual. The measure of quantitative risks allows to calculate an acceptable risk and to 

establish quality norms or criteria adapted to the different situations. 

This understanding is very important for the African partners if the southern dairy 

sector wants to gain local market shares against the northern exportation pressure. Secondly, 

food safety will be one of the main subjects for co-operation with EU in the next future. Then, 

a regional project including the countries under ITC mandate could be prepared. However as 

a first step to establish a common action, a stage proposal for a student from CIR.AD (DESS 

"Productions Animates en Regions Chaudes" or "CertifiFat d 'Etudes Approfondies 

Veterinaires'' has been prepared. Bibliographical study and a part of data treatment will be 

, ./ 
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performed in Montpellier. The field study (assessment of the risk all along the commodity 

channel), sampling, data collection and data management will be performed at ITC. If 

possible, a common paper will be submitted for publication. The training period proposal is 

already submitted for acceptation by the students. 

Genetic improvement: 
The methodological advances concerning animal selection and quantitative 

genetics depend on new techniques and on their efficiency in tropical conditions 

(Artificial insemination, embryo - transfer). Elsewhere, the use of computers has 

-allowed increased efficiency of statistical methods for animal selection (BLUP animal 

model for example). New advances are expected with genomic studies (QTL 

selection). However, these advances cannot forget the necessity to control the 

populations, to record the genealogy of the animals. Unfortunately, these possibilities 

are scarce in tropical context. LASER is a tool which is able to start such database in a 

long term perspective. The difficulty to get information on paternity in field condition 

must lead to propose the setting up of methods for adapted selection in remote places 

with easy procedures at low price. For starting such studies, CIRAD-EMVT is 

working with INRA (genetic department) and several common projects are underway. 

The main topic in genetics for CIRAD-EMVT (which has few geneticist) is to study 

the genetics of the animal adaptation (interaction genotype x environment). 

Then, contacts must be taken with the geneticist of APP ( contact: 

poivey@cirad.fr) who is able to start discussion on genetic selection plan for N'Dama 

pure breed and who is more generally in charge of the LASER project. 

Economical studies: dairy sub-sector diagnosis and role of dairy plant 

In The Gambia as in several African countries, no dairy plants are present 

mainly because the production volume is quite insufficient for industrial operations. 

However, small dairy enterprises can be efficient and play a motor role in the local 

dairy development (as in Mauritania for example). Economical studies could be 

performed to analyse the conditions for an emerging small dairy industry and more 

generally, to study the sub-sector composition by the different actors (producers, 

collectors, carriers, inputs and services providers, processors, merchants and 

consumers). Elsewhere, the role of milk sub-sector -in the intensification of the 

, / 
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production systems, in the development of rural and peri-urban employment and in the 

incomes of the smallholders has to be known. 

The Animal Production Programme has a good experience in milk sub-sector 

analysis and it is expected to lead such competence in Senegal if dairy change is 

continued. For the moment, contact can be taken with duteurtr@intnet.td who is in 

charge of milk sub-sector analysis in Chad. Such analysis could be envisaged in a 

more comprehensive regional project as suggested for milk safety. 

ANALYSIS OF THE PhD PROPOSAL OF Mr A. DIA CK 

The PhD proposal of Mr Diack is in annexe of the present report. This proposal 

includes several studies having a central objective: how to explain the low Artificial 

Insemination success rate in N'Dama breed and howto improve it? 

The proposal includes 4 studies: 

Study 1: Characterisation of management practices in peri-urban dairy farms 

Study 2: Investigation of factors affecting the start and the maintenance of the 

gestation after artificial insemination of N'Dama cows on station. 

Study, 3: Field survey on factors affecting the start and maintenance of the 

gestation. 

Study 4: Conception and technical packages to improve the optimal use of 

crossbred animals. 

The whole study seems coherent (fig. 3): The low performance of AI in 

N'Dama cows could be linked to food shortage and heat stress. Those factors have to 

be quantified on station and on farm and the farming practices have to be identified. 

Those investigations can contribute for the identification of the risk factors for the low 

AI performances and technical proposals could be done for improving them. The 

validation of the proposals need to have convenient indicators of reproductive 

performance. The project has to mix biological aspects and systemic approach for a 

comprehensive understanding of the low AI performances. 

- / 
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Nutrition 
shortage at 

reproduction 
period 

Heat stress 

Study 1 

)l 
Fanning 
practices 

LOWAI 
SUCCESS 

Indicators of 
reproductive 
performance 

: ~ 

I Expected results: 
improvement of Al 

success rate '···----·-····-·---··· t ------···················. 
Study 4 

Technical 
proposals 

Figure 3. General diagram of the PhD proposal to investigate the low performance of 

AI in N'Dama cows 

First contacts with the CIRAD team at Reunion Island must be performed. , 

Indeed, in this place, an ecopathological study is performed to identify the risk factors 

of the infertility in dairy cows (Tillard et al. , 1999). 

The field study appears the most important to identify the risk factors. The 

investigation on station will confirm probably the effect of food shortage and heat 

stress on reproductive function. Such results will not add new information, only if 

quantification occurs. However, the knowledge of the farmer' s practices linked to the 

reproduction management, to the environmental and feeding conditions and to the 

characteristics of the dairy animals will be essential for the understanding of the 

reproductive failure (fig. 4). 

, · ./ 
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Environmental 
and feeding 
conditions 

Farmer's 
practices: 

reproduction 
management 

Reprdlhction 
indicators 

N'Dama 
physiological 
characteristics 

Figure 4. General model of the farming system to approach the risk factors 
of reproductive failure 

For such approach, the indicators of the reproductive performances and the 

variable to be explained have to be given clearly. However, one important aspect is the 

very low nu~ber of cross-breds animals, especially in each dairy farm. Such low herd 

size cannot allow to take in account the herd level. So, it is suggested to identify 

clusters of dairy farms from the main management characteristics ( animal housing, 

feeding strategy, reproduction management). The reproductive performances 

indicators will be calculated on the basis of those clusters expecting a high variability 

between them. In fact, this step is corresponding with the previous studies 1 and 2.1 . 

All samples in field conditions, will be collected at this step to have accurate data on 

feeding status (biochemical parameters), health status ( clinical parameters) and 

r-eproduction performances (hormonal patterns). 

This first step will allow to identify risk factors which can be "corrected" in a 

second step in the involved farms (this step corresponds to the technical package of the 

study 3). A follow-up will be managed in a second step for validating the 

improvement of the reproductive performances. So, similar reproduction performance 

indicators have to be collected and calculated. 

; ' / 
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Additional studies on physiological aspect can be managed in ITC station as 

foreseen (study 2.2). A support will be necessary in 2002, for data management and 

data treatment. 

The following calendar could be suggested: 

Study 1. Dairy farm characterisation and classification 

Study 2. Study of physiological features linked to low AI rate success on 

station 

Study 3. Validation of technical package (risk factors management) in dairy 

farms during the next AI campaign 

Year 1 

AI 

Study 1 + study 2 

year 2 

AI 

Validation (study 3) 
+ study 2 if 
necessary 

year 3 

Data treatment and 
PhD writing 

Data treatment training 
Support in data analysis 

and PhD writing 

The financial support can be envisaged through the DESI scholarship and/or 

support for southern thesis. Both of them are managed by CJR.AD. At the end of the 

DEA in course, contacts with the French University for registration will be assumed 

for administrative aspect by CIRAD-EMVT (Montpellier or Rennes) . 

_,. / 
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CONCLUSION 

The possibilities of co-operation between CIRAD-EMVT and ITC are quite 

important in the animal production field . In this paper, several ways are suggested, not 

to start a concrete action in all these directions, but to engage a discussion on some 

priorities. However, some contacts are given for further discussions. For the moment, 

the contribution of Animal Production Programme will be assumed for the PhD 

proposal of Mr A. Diack and for a stage in the field of milk hygiene. Elsewhere, 

collaboration for the usci and for the analysis of Moringa sp. can have an easy 

beginning. 

It must be emphasised also the relationships between the team of Animal 

Production Programme in Senegal and ITC. Those relationships can be reinforced 

notably in the field of fodder crops (G. Rippstein), herd monitoring (R. Lancelot) and 

dairy/crop system analysis (C. Corniaux). 
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Calendrier 

Jeudi 22 novembre 

Vendredi 23 novembre 

Depart pour Dakar via Paris 
Arrivee a Dakar 
Accueil par G. Rippstein 

Entretien au LNERV avec Magatte Ndiagne (en these) 
Entretien avec Alhadji Diack (projet de these) 
Entretien avec Mr Diop (Productions Animates) 
Entretien avec G. Rippstein 
Depart pour Banjul 
Accueil par S . Munstermann 
Visite de I 'ITC 

Samedi 24 - Dimanche 25 novembre 2001 

Lundi 26 novembre 

Mardi 27 novembre 

Mercredi 28 novembre 

Jeudi 29 novembre 

Travaux sur documents. 

Visite des laboratoires de l'ITC avec S. Munstermann 
Seance de travail avec Dr Y emi Akinbamijo 
Travaux sur documents. 

Visite d ' elevages peri-urbains autour de Banjul avec Dr 
Y emi et Dr Schoenefeld : 

1. Village de Tujarang (Horticulture/elevage) 
2. Village de Sukuta (Polyelevage/horticulture) 
3. Village de Banjulding (Cooperative de femmes) 
4 . Village de Nemakundu (ferme avicole/laitiere de 

Mr Jagne)- ferme de Kerr Kande 
5. Village d' Abuko (grand troupeau mixte taurins, 

zebus) 
Entretien avec S. Munstermann (these d' A. Diack) 
Preparation presentation LAITROP. 

Discussion de travail avec Mr Abdou Fall et S. 
Munstermann sur la these de A. Diack 
Entretien avec le Dr fred Unger et S. Munstermann pour 
une collaboration sur le theme qualite du lait 
Redaction du rapport. 

Preparation seminaire 
Seminaire sur les recherches au programme Productions 
Animales concemant l'elevage peri-urbain 
Depart pour Dakar. 
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Compiled reports 

FAO, 2001. Technical Cooperation Programme (TCP). Project agreement draft of 
14/11/2001, Banjul, Gambia. 

ITC, 2000. Medium Term Plan 2001-2004. Policy research strategy & research projects, 
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ITC, 2001. Semi-annual report n°2. PROCORDEL REG/6157. Period January to June 2001. 
Vol. I and II. Banjul, Gambia. 
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· trypanQJ:olerant livestock in West Africa. Joint report of accomplishments and results (1993-
1999), Banjul, Gambia. , 

,. 

PROCORDEL, 2001. Implementation plan for cost estimate n°2. July 2000 to December 
2001 . Proj. - n° REG/6061/006, Banjul, Gambia. 

PROCORDEL, 2001. Project n° REG/6061/006. Work programme and Cost Estimate n°3. 
Period January to December 2002, Banjul, Gambia. 
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Proposition de recherche pour these - Production Animale 

OPTIMISATION DE LA PRODUCTION, DE LA GESTION ET DE 
L'EXPLOITATION DES BOVINS METIS LAITIERS DANS LES 

EXPLOITATIONS PERI-URBAINES DE PETITE ECHELLE DE LA 
GAMBIE 

RESUME 

Les politiques et strategies mises en oeuvre pour la reduction de la pauvrete et de l'insecurite 
alimentaire dans le pays en developpement, pour etre durables doivent se fixer comme objectifs 
primordiaux le mieux-etre des petits exploitants et une disponibilite accrue des produits agricoles 
pour les consommateurs. C'est dans une telle perspective qu'un schema de production continue 
de vaches metisses Fl a ete mis en place en vue: (1) de produire, a partir des elevages peri­
urbains, suffisamment de lait afin de satisfaire les besoins des consommateurs, et (2) d'accroitre 
les revenus et le bien-etre des prodiicteurs. 

Ainsi, pour augmenter la productivite animale des initiatives ont ete entreprises, visant 
!'amelioration genetique du betail local dans les exploitations peri-urbaines de petite envergure. 
Ces initiatives consistent a optimiser l'heterosis des metis de premiere generation (Fl) par le 
croisement des races bovines locales bien adaptees, mais a caracteristiques laitieres pauvres, avec 
des races exotiques a haut potentiel laitier. Pour ce faire, la semence, congelee dans de l' azote 
liquide, de races exotiques laitieres est importee et utilisee pour !'insemination artificielle (IA) 
des vaches N'Dama en Gambie. 

Cependant, les taux de velage enregistres apres IA des vaches N'Dama sur le terrain varient entre 
20 et 30%, contrairement au taux d'environ 50% observe en station. Ainsi, il apparait necessaire 
de mener des investigations destinees a determiner les facteurs qui influencent les resultats de 
l'IA sur le terrain . . Les conclusions tirees de ces investigations permettront de fournir 
d'inestimables recommendations documentees aux professionnels, prives ou publiques, evoluant 
dans le secteur. 

Par ailleurs, dans la mesure ou peu est connu de l'adaptabilite de ces metis a l'environnement 
auquel ils sont destines, des etudes complementaires sont menees dans le cadre du 
PROCORDEL1 afin de definir les meilleures strategies pour !' exploitation de ces animaux. De _ 
plus, usant de methodes rapides d'investigation, il sera procede a la caracterisation des systemes 
d'elevage ainsi que !'identification des contraintes nutritionnelles et sanitaires qui leur sont 
associees pour determiner leur impact sur la productivite et les performances de reproduction des 
metisses dans un tel environnement. Par la suite, des paquets techniques seront produits et testes 
pour !'optimisation de !'exploitation de ce betail metis. 

1 Programme Concerte de Recherche-Developpement de l 'Elevage en Afrique de ! 'Guest : un programme conjoint 
de recherche-developpement de l'elevage finance par I'VE et execute, en association avec !es services nationaux de 
recherche agricole (SNRA) concernes, par le Centre International de Recherche Developpement pour l'Elevage en 
Zone Sub-hurnide (CIRDES) dans les pays de I' Afrique de l'Ouest continentale, et par le Centre International de 
Trypanotolerance (ITC) dans Jes pays cotiers de I' Afrique de l'Ouest de Ia zone humide et sub-hurnide (Gambie, 
Guinee, Guinee Bissau, Liberia, Senegal et Sierra Leone). 
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Proposition de recherche pour these - Production Animale 2 

INTRODUCTION 

Le defi majeur de developpement de l'Afrique sub-saharienne demeure !'elimination de la 
pauvrete et de l' insecurite alimentaire. Dans le sous-secteur de l'elevage, les besoins depassent 
les niveaux de la production. Le paradoxe se situe au niveau du grand fosse entre les besoins 
humains eleves en produits animaux et les niveaux foibles de production de l'elevage. 
L'accroissement de la production animale apparait comme un moyen sfu de faire face a ces 
defis. En effet, l' elevage contribue pour 35% de la production interieure brute du secteur agricole 
et fournit 17 a 18% des proteines dans l' alimentation humaine (Winrock International, 1992). 
Les tep.dances d'evolution demographique font estimer la population sub-saharienne a 1,294 
milliards en 2025, portant ainsi les besoins a 19 millions et 43 millions de tonnes de viande et de 
lait, respectivement. La satisfactiOJ?- de tels besoins requerra un accroissement annuel de 4% des 
niveaux de production de viande efde lait, respectivement (Winrock International, 1992). 

Cependant, les productions animales sont affectees par un certain nombre de contraintes et leurs 
interactions : productivite faible due a un potentiel genetique pauvre, environnement difficile 
marque par un disponible alimentaire quantitativement et qualitativement limite, politiques 
inadaptees, changements climatiques (secheresse) et pression accrue sur les ressources naturelles. 
Par consequent, une politique de developpement durable, s'appuyant sur l'autosuffisance en 
produits animaux, devra chercher le developpement de l 'elevage dans la levee de ces contraintes. 

Ainsi, dans la perspective de !'amelioration du potentiel genetique, il a ete entrepris dans 
plusieurs endroits en Afrique de l'Ouest, a cote des programmes de selection de races pures, le 
croisement des races locales avec des races exotiques a haut potentiel. C'est ainsi que les 
programmes de croisement en Gambie ont ete con9us sur la base d'un schema de production 
continue de metis de ptemiere generation, Fl . Les problemes lies a !'application du schema sont 
ici analyses et des investigations pertinentes proposees dans le cadre de cette proposition. 
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Proposition de recherche pour these - Production Animale 3 

CONTEXTE: 

Productivitefaible du betail N'Dama 
Le taurin N'Dama, animal a vocation multiple et bien adapte a son environnement, constitue la 
principale race bovine a la base de l' agriculture dans une zone tres etendue de l 'Afrique de 
l'Ouest. Cet animal se revele resistant aux principales affections parasitaires prevalant dans cet 
environnement, et fait preuve d'une efficience de conversion en nutriments du fourrage grossier 
de qualite pauvre. Cependant, sa productivite est faible dans les conditions d'elevage 
traditionnel, dans la mesure ou les femelles atteignent la puberte a environ 42 mois pour mettre 
bas a l'age de 50 mois avec des intervalles de velage superieurs a 22 mois, et des veaux qui 
atteignent 80 kg a 12 mois (Agyemang et al. , 1997; Fall et al., 1999). Les caracteristiques de la 
lactatior;i. provenant de donnees de station (Njie and Agyemang, 1991) ou de terrain (Agyemang 
et al., 1997; Fall et al., 1999) indiqu~nt que la quantite maximale mesuree de 440 kg par lactation 
extraite de la N'Dama pour la corisommation (Agyemang et al., 1997) est trop limitee pour 
couvrir les besoins. 

Cette faible productivite est a attribuer a un mode de gestion rudimentaire, des deficiences 
nutritionnelles saisonnieres, des contraintes sanitaires, une qualite pauvre de l'alimentation et des 
limites genetiques. Toutefois, des tentatives ont ete entreprises pour ameliorer la productivite du 
betail N'Dama villageois. 

Tentatives d'amelioration de la productivite du betail N'Dama 
Ces tentatives destinees a !' amelioration de la productivite du betail N'Dama ont ete a 
considerations technique (amelioration des conditions sanitaires, alimentaires, et du mode de 
conduite) et genetique. 

Ameliorations Sur le plan technique 
Des techniques de gestion amelioree ont ete introduites a travers le paquet technologique 
<lite de la «stabulation» consistant en une amelioration de l'alimentation et de !'habitat 
(Fall et Faye, 1992). Ce systeme connut un important succes du point de vue de son 
adoption en Haute Casamance (Senegal) ou il contribua de maniere significative a la 
naissance et au developpement rapide d'une filiere laitiere. Toutefois, ces ameliorations 
techniques ne peuvent permettre de depasser un certain plafond de la production laitiere 
de la N'Dama du fait de contraintes genetiques. 

Ameliorations genetiques 
Des programmes de selection bases Sur des systemes a noyeau ferme ont ete executes au 
Senegal depuis 1972. Puis, a partir des annees 90 (1992 au Senegal et 1994 en Gambie ), 
des programmes de selection a noyeau ouvert ont ete introduits avec comme objectif 
!'augmentation de la production de viande et de lait. Ces programmes n'ont pas encore 
delivre les resultats escomptes dans la mesure ou ceux-ci ne peuvent etre disponibles qu'a 
long terme. 

Par consequent, pour gagner du temps en productivite par unite animale, le croisement a 
ete la strategie choisie et est actuellement applique en divers endroits sous les tropiques. 
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Le facteur . cle des programmes de croisement reste l' exploitation de la vigueur de 
l 'hybride (heterosis ). 

Ainsi, apres des travaux sur le croisement en station entre races N'Dama et Jersiaise en 
Cote d'Ivoire, Letenneur (1983) conclut en la superiorite des demi-sang (Fl) sur les 
autres types, en terme de performances (rusticite, age a la maturite sexuelle, croissance, 
lactation, aptitude a la traction). Pareilles conclusions sont tirees en Gambie ou un 
schema de production continue de Fl existe depuis 1994 en station (ITC). Les resultats 
prelirninaires obtenus a l'ITC indiquent que les produits issus du croisement (N'Dama X 
Jersiais, N'Dama X Frisonne), en plus d'une production laitiere superieure de 3 a 4 fois 
celle de la N'Darna, presentent l'avantage d'une puberte et d'un retablissement de 
cyclicite postpartum precoces. De plus, la presence du veau n'est point necessaire pour 
stimuler la descente du lait pour la traite ; ainsi la mort du veau ne provoque pas 
necessairement la fin de la lactation (ITC, 1998/1999). 

,. 

Au Senegal, le projet PAPEL et la Direction de l'Elevage sont les maitres d'reuvre d'une 
vaste campagne d'insemination artificielle depuis 1994 avec les memes objectifs qu'en 
Gambie. Ainsi, pres de 600 bovins metis existent actuellement dans le Bassin Arachidier 
(regions de Fatick et Kaolack). Dans la region de Kolda (Haute Casamance, zone sub­
humide du Senegal), un programme de croisement avec la N'Dama existe depuis 1999, 
resultant de la volonte commune de ISRA/CRZ-Kolda2, la SODEFITEX3 et l'ONG4 

frani;:aise «Veterinaires Sans Frontieres ». Des efforts semblables sont deployes 
actuellement en republique de Guinee avec les memes objectifs. 

Cependant, en Gambie, les taux de velages des vaches N'Dama soumises a 
!'insemination artificielle varient entre 20 et 30% dans les systemes villageois, 
contrastant avec les taux obtenus en station (2: 50%). Par consequent, il y a necessite a 
investiguer les,facteurs associes a de tels impairs pour assurer un plus grand succes au 
programme dans les elevages villageois. 

D'autre part, une inconnue demeure jusqu'ici l'impact des contraintes liees aux modes 
de conduite et aux conditions alimentaires et sanitaires sur la productivite et les 
performances de reproduction des Fl dans un environnement sub-humide. Toute carence 
a identifier correctement toutes relations potentielles, positives et negatives entre ces 
facteurs, mettra en peril a la fois le bon choix de strategies et les chances d'assurer la 
durabilite de ce programme. 

Ainsi, le present projet d'etude se propose de developper un guide pour (1) augmenter les 
taux de velage au niveau des vaches N'Dama soumises a l 'IA, et (2) optimiser la gestion 
et !'utilisation des Fl dans les exploitations peri-urbaines de petite envergure. Ces 
activites font partie d'un programme sous-regional de recherche-developpement : le 
PROCORDEL. 

2 ISRA/CRZ-Kolda: Institut Senegalais de Recherches Agricoles/Centre de Recherches Zootechniques de Kolda 
3 Societe de Developpement des Fibres Textiles 
4 Organisation Non Gouvemementale. 
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OBJECTIFS 

Objectif general 
Identifier la strategie appropriee pour atteindre des taux de velage plus eleves avec les vaches 
N'Dama soumises a !'insemination artificielle, et determiner la capacite des croises laitiers Fl a 
se maintenir et produire dans les petites exploitations de la zone sub-humide. 

Objectifs specifiques 
• Caracteriser les differents systemes de gestion du betail metis dans les petites exploitations 

laitieres 
• Investrguer les facteurs associes a l' etablissement et la persistance de la gestation apres 

insemination artificielle des vaThes N'Dama 
• Concevoir et tester des paquet§ techniques visant !'optimisation de la productivite du betail 

laitier metis et des performances economiques des petites exploitations 
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PLANIFICATION DES ACTIVITES 

Cette etude sera conduite d' Avril 2001 a Decembre 2004, comme indigue au tableau suivant : 
Periode/Date Activite 
Avril-Octobre 2001 • Sensibilisation et selection des eleveurs/vaches pour I 'IA en Gambie 

• Suivi de la eroductivite de 9 vaches Fl et de 21 veaux Fl existant deja 
dans des elevages 

• Suivi de la productivite des vaches Fl en station Fl 
• Inscription dans une universite 

Octobre 2001- Mars 2002 Cours a l'universite 
Decembre 2001 • IA de 300 vaches N'Dama dans 3 localites en Gambie 

• Sui vi de la productivite de 9 vaches F 1 et de 21 veaux Fl existant deja . . 
dans des elevages - • Suivi de la productivite des vaches Fl en station Fl 

Decembre 2001 - Septembre • Etu9e sur le terrain des facteurs influern;;ant Jes resultats de I 'IA 
2002 • Etude sur le terrain des facteurs influern;;ant la gestation des vaches 

N'Dama artificiellement inseminees 
• Determination de !' age a la puberte des Fl , sur la base de !' analyse 

d 'echantillons deja collectes pendant 5 mois sur des genisses a partir 
de 12 mois d ' age jusqu ' a 17 mois 

• Suivi en station de la productivite des vaches F 1 
Avril 2002 Diagnostic participatif (MARP5

) et questionnaire pour la caracterisation 
des systemes de gestion 

Mai2002 Formulation des paquets techniques sur la base des resultats du MARP, des 
essais sur la nutrition et de I' evaluation du risque sanitaire ( ces demiers 
seront obtenus d 'autres etudes deja entreprises par le PROCORDEL) 

Septembre - Octobre 2002 • Recensement et pose de boucles d 'oreille avec numeros 
d' identification 

• Suivi de la productivite en station des vaches Fl 
Novembre 2002 • Selection d' exploitations pilotes pour !' adoption des paquets 

techniques 
• Suivi de la productivite en station des vaches Fl 

Novembre 2002 - Decembre • Schema de suivi sur le terrain des parametres biologiques des vaches 
2003 Fl et des performances economiques des exploitations-pilotes et des 

autres fermes temoins 
• Suivi de la productivite en station des vaches Fl 

Janvier - Decembre 2004 • Schema de suivi sur le terrain des parametres biologiques des vaches 
F 1 et des performances economiques des exploitations-pilotes et des 
autres fermes temoins 

• Suivi de la reproduction et de la lactation des vaches Fl dans les 
exploitations 

• Suivi de la productivite en station des vaches F 1 
• Analyse des donnees, redaction de la these, soutenance publique 

5 Methode Acceleree de Recherche Partic"ipative. 
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ETUDESEXPERIMENTALESPROPOSEES 

Etude 1: Caracterisation des pratiques de gestion dans les elevages laitiers peri-urbains 

Justification 

7 

Les exploitants qui possedent du betail metis sont de classes sociales diverses et variees, et sont 
done de differents niveaux d'education/instruction, avec differentes capacites financieres. De 
plus, il peut y avoir autant de strategies de production qu' il y ait de combinaisons de facteurs tels 
que : possibilites/limites de marche, contraintes nutritionnelles, et problemes de sante et de 
conduite. Ainsi, la necessite devient evidente de caracteriser les differents systemes de 
produc~ion -en cours avec ces F 1. 

Hypo these 

Les pratiques de gestion actuelles portent les caracteristiques des systemes de production a 
foibles intrants et sont done de nature a amoindrir les performances des Fl. 

Objectif 

Evaluer la dotation en ressources des exploitants ( capital, terre, ressources financieres, main­
d' reuvre ); 
Identifier des domaines de recommandation (prenant en compte la taille de l' exploitation, la 
dotation en ressources, les opportunites, etc.) en vue de la conception et du test de paquets 
techniques appropries . 

Dispositif Experimental 

Un choix aleatoire de villages situes dans les 3 localites cibles pour l'IA sera effectue pour y 
conduire un diagnostic participatif (MARP) en vue d'aider a identifier et classer par ordre de 
grandeur les problemes majeurs de sante et de production animales en zone peri-urbaine. De 
plus, un questionnaire structure sera applique sur deux types d'eleveurs choisis au hasard dans 
chaque groupe : un groupe d' eleveurs ayant du betail metis et un groupe ne possedant que du 
betail N'Dama. Entre Jes deux groupes, l'on cherchera autant que possible a arriver a un 
equilibre en ce qui conceme le nombre et la provenance des individus soumis au questionnaire. 
Ce demier fournira des informations sur la taille des exploitations, Jes activites, les ressources, la 
main-d'reuvre, les speculations, les especes et races presentes, les facteurs cle determinant les 
prises de decision. 
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Etude 2: Investigation sur les facteurs affectant l'etablissement et le maintien de la 
gestation apres insemination artificielle de vaches N'Dama 

Justification 

Au cours de !'execution du programme de production continue de metis Fl, les taux de velage 
enregistres aupres de vaches N'Dama villageoises, artificiellement inseminees, ont varie entre 21 
et 30%, contrastant avec des taux de pres de 50% en station. Les facteurs associes a de tels 
problemes necessitent des investigations appropriees en vue de realiser avec succes un schema 
de production continue de F 1, utilisant a moindres co fits , des methodes de reproduction 
artifidelle. 

Les hypotheses majeures proposed; pour expliquer pareils taux de velage sont : (1) un nombre 
eleve de chaleurs anovulatoires apres synchronisation (Diop et al. , 1998) et/ou (2) un taux eleve 
de mortalite embryonnaire ou d'avortement. 

Au terme de travaux etudiant les caracteristiques de l' restrus apres traitement de synchronisation 
de vaches Jersiaises et N'Dama, Diop et al. (1998) rapportent un important taux de chaleurs 
anovulatoires chez les N'Dama. Les auteurs suggerent alors que cela pourrait etre attribue a la 
situation de rarete notable de ressources alimentaires en saison seche chaude dans les conditions 
d'elevage extensif villageois. Il apparait des lors le besoin d'etudier les effets de la nutrition et du 
stress de la chaleur ambiante sur les caracteristiques de l'restrus de la vache N'Dama apres 
synchronisation des chaleurs. Ainsi, des investigations appropriees doivent etre menees pour 
combler ce vide dans nos connaissances sur ces questions. 
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Experience 2.1.: Etude au niveau des villages des facteurs influen~ant l'etablissement et le 
maintien de la gestation dans les vaches N'Dama 

Hypo these 

Des conditions nutritionnelles pauvres, le stress de la chaleur ambiante et la prevalence de 
maladies abortives agissent negativement sur les caracteristiques de l'cestrus, le taux de reussite 
de l'IA et la non-interruption de la gestation. 

Objectif 

Determiner les effets de la nutrition, du stress de la chaleur ambiante et des maladies abortives 
sur les .caracteristiques de l'cestrus (manifestations de chaleurs, activite ovarienne), le taux de 
conception et le maintien de la gestation apres IA de vaches N'Dama elevees dans les conditions 
villageoise.s. "' 

Dispositif Experimental 

Un echantillon de 100 vaches N'Dama sera constitue. Celles-ci seront choisies au hasard a partir 
de la population totale de vaches remplissant les criteres de selection parmi les femelles 
candidates a l'IA dans les zones de Kombo, Foni et Niomi (rive droite) de la Gambie (environ 
300 vaches au total). 

L'evolution hebdomadaire de la cinetique de la bPAG et de la progesterone sera suivie dans leur 
plasma et serum. Divers travaux (Beckers et al., 1988a, b; Zoli et al., 1991, 1992a, b; Chemli et 
al. , 1996) ont indique la possibilite de confirmer la gestation a partir du jour 22/30 apres 
insemination/saillie jusgu'au 120eme jour apres velage, par le moyen de la presence, dans la , 
circulation sanguine peripherique matemelle, d'une glycoproteine associee a la gestation, a des 
niveaux de concentration eleves. Utilisant ce moyen, l'on pourra determiner les taux de 
conception reels et faire le depart entre les mortalites embryonnaires, les avortements et les taux 
de velage apres insemination artificielle. 

Les prelevements de sang commenceront une semaine avant synchronisation et continueront une 
semaine apres insemination. Ils se poursuivront chaque semaine pendant 3 mois apres IA. Au 
debut, tous les animaux seront examines pour le depistage eventuel d 'une des grandes maladies 
abortives: brucellose, chlamydiose et FVR6 (la collaboration de l' ISRA/LNERV7 sera 
recherchee). 

Les observations apres insemination comporteront : monte eventuelle par le taureau (retour de 
chaleurs apres insemination), avortements observables, et notes (mensuelles) d'etat corporel. 
Toutes les vaches seront suivies et feront l'objet de diagnostic de gestation par fouille 
transrectale suivant un intervalle approprie. Les temperatures rectale et ambiante seront 
regulierement relevees. Les donnees sur les interventions cliniques, les modes de conduite et 
d'alimentation feront l'objet d'un suivi de routine. 

6 Fievre de la Vallee du Rift. 
7 Institut Senegalais de Recherches Agric~les/Laboratoire National d'Elevage et de Recherches Veterinaires. 
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Experience 2.2.: Etude en station des facteurs affectant l'etablissement et la continuite de 
la gestation de la vache N'Dama 

Hypo these 

De meilleures conditions nutritionnelles ameliorent les caracteristiques de l' cestrus et assurent le 
maintien de la gestation. 

Objectif 

Determiner l'effet de differents niveaux de nutrition, de la condition corporelle et du stress de la 
chaleur ambiante sur les caracteristiques de l' cestrus, le taux de conception et le maintien de la 
gestation apres insemination artific\elle. 

,. 

Dispositif Experimental 

Trente (30) vaches N'Dama en lactation et de dates de velage proches seront selectionnees et 
reparties de fayon aleatoire en trois (3 ) groupes de 10 auxquels seront appliques des niveaux de 
traitement nutritionnel, a raison d'un niveau par groupe : eleve, moyen et faible. Les animaux 
seront maintenus sous ce regime pendant six (6) mois de maniere a obtenir trois niveaux de 
condition corporelle correspondant aux trois groupes. Les veaux seront sevres a cinq (5) mois. 

Les vaches seront suivies de la mise bas au sevrage des veaux pour enregistrement mensuel du 
poids, de la note d'etat, de la quantite de lait. Elles seront egalement suivies durant cette periode 
pour la concentration hebdomadaire sanguine de la progesterone et de la bP AG. Les 
temperatures rectale et ambiante seront egalement relevees. Ensuite, toutes les vaches seront 
synchronisees a 6 moispost partum. 

Apres insemination les prelevements sanguins se feront sur une base hebdomadaire pendant trois 
(3) mois, puis par quinzaine pour le reste de la gestation. 

Au debut de l' etude, tous les 30 animaux feront l'objet d'examens serologiques pour prouver 
qu'ils sont indernnes des grandes maladies abortives : brucellose, chlamydiose, FVR. Ils seront 
ensuite vaccines contre les maladies infectieuses regnant dans le milieu (Charbon bacteridien, 
PPCB8

, Charbon symptomatique, pasteurellose bovine), puis traites contre les tiques, les 
helrninthes et les haemoparasites. 

8 Peripneumonie Bovine Contagieuse 
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Etude 3: Conception et test de paquets techniques en vue d'une conduite amelioree et d'une 
exploitation optimale du betail metis. 

Justification 

Des problemes lies a la conduite, entre autres facteurs, constituent les causes majeures de 
pejoration de la productivite des animaux locaux. Sous ce regard, la Recherche Agricole 
Nationale, Regionale et Internationale et les organisations de vulgarisation ont developpe nombre 
de technologies, et produit une somme considerable de connaissances sur la sante, les 
productions et la socio-economie animales. Ces technologies et bases d'information peuvent etre 
mises a profit pour une gestion amelioree du betail metis, lorsque testees et validees dans les 
exploitatiGn en vue de faciliter leur adoption. 

Par exemple, un paquet technoldgique sur la stabulation a ete introduit en 1987 en Haute 
Casamance, (Senegal), dans le but d 'ameliorer la conduite du betail N 'Dama pour une meilleure 
productivite. Ce paquet se compose d'une supplementation strategique en saison seche et d'une 
amelioration de !'habitat et de la sante des vaches et animaux de trait. Teste sur un certain 
nombre d' exploitations, il permit l' amelioration de la producti vite et des performances de 
reproduction des vaches N 'Dama, en plus du maintien de l ' approvisionnement continu en lait 
frais des zones urbaines (Fall et Faye, 1992). Ainsi, sur la base des informations existantes et des 
technologies disponibles, ce paquet pourrait faire l'objet d'une adaptation aux exigences de 
conduite du betail metis. 

Hypo these 

Des paquets techniques ( comportant les aspects so ins san1taires, habitat, reproduction, et 
conduite) conyus pour differents domaines de recommandation auront un impact positif sur la 
productivite des Fl et, par consequent, sur les performances economiques des petites 
exploitations. 

Objectif 

Concevoir des paquets techniques et evaluer leur impact sur la productivite et la reproduction des _ 
Fl et les performances economiques des petites exploitations. 

Dispositif Experimental 

Un certain nombre de paquets techniques coherents seront conyus sur la base de technologies 
existant deja, d ' informations reunies a partir d ' enquetes sur les systemes de conduite, de 
contraintes identifiees au cours de sessions de diagnostic participatif (MARP) et d'autres essais 
et de !'evaluation du risque sanitaire. Ces paquets aborderont les questions d'habitat, de 
strategies alimentaires, de soins de sante, de gestion de la production et de la reproduction des 
Fl. 
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Panni les exploitations ayant du betail metis, quinze (15) seront choisies sur la base de leur 
acceptation a tester les paquets techniques. Elles seront ainsi considerees comme exploitations­
pilotes. Quinze (15) autres exploitations seront choisies au hasard tout en respectant une 
distribution spatiale similaire a celle des exploitations-pilotes. 

Les paquets techniques seront testes au niveau d'exploitations montrant une volonte a adopter les 
innovations. Les performances biophysiques et economiques de ces paquets seront evaluees. 

Envisageant l'etude des facteurs associes a la mortalite des veaux, un examen post mortem sera 
fait a chaque fois que necessaire et possible sur les deux types d'exploitations. 

Un dispositif de suivi sera mis en place, concemant les deux types d'exploitations, pour evaluer 
les car.acteristiques de production et de reproduction du betail metis qui y est eleve. Les 
parametres a observer incluront le poids a la naissance, le poids mensuel mere/veau, la duree de 
la lactation, la quantite totale de 1ait produite, la production moyenne journaliere de lait, la 
composition du lait, l'age au premier velage, l'intervalle de velage et le nombre de jours ouverts. 
Les indices de productivite seront egalement calcules comme par Wilson (1988). 

Les donnees socio-economiques ( couts des intrants et remunerations des productions, main­
d' ceuvre) seront collectees sur les deux types d'exploitations. Ces exploitations seront comparees 
sur la base de leurs performances en termes de flux financiers (ILCA, 1990). 

- / 
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ANALYSES STATISTIQUES 

Les donnees obtenues a partir de la caracterisation des systemes de conduite des exploitations 
peri-urbaines seront traitees en analyse factorielle discriminante (Landais, 1986). 

Ence qui conceme les donnees sur les poids a la naissance, la croissance ponderale des jeunes, le 
poids au sevrage, l'intervalle de velage, la production laitiere et les indices de productivite, une 
analyse de la variance sera operee en utilisant un modele lineaire generalise integrant les facteurs 
type genetique, saison, exploitation, systeme de gestion et animal niche dans l' exploitation. Pour 
les· donnee~ sur l'age a la puberte ou l'age a la premiere mise bas, une analyse de survie sera 
effectuee en utilisant la methode deTCox (Cox and Oakes, 1984). 

,. 

RESULTATSATTENDUS 

• 

• 

Des propositions sur une strategie efficiente d' utilisation des techniques d' IA sur la vache 
N'Dama. 
Des recommandations pour des systemes adequats de gestion bases sur des technologies a 
moindres couts et une prophylaxie efficace contre les affections majeures prevalantes, pour le 
betail metis laitier en zone peri-urbaine. 

BESOINS DE FORMATION: 

Techniques de laboratoire utilisant l'ELISA pour le dosage de la progesterone et de la bPAG. 

PA YS/COLLABORATEURS 

FRANCE: CIRAD, Universite de Montpellier (?) 
GAMBIE: ITC (Drs. S. Munstermann, Abdou Fall, Famara B. Sanyang et Yemi Akinbamijo) 
SENEGAL: ISRA (Drs. M. Konte, Yaya Thiongane), EISMV (Prof, G. SAWADOGO, Prof. 
PEH Diop) 
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BUDGET (US$): 

Annee Total 
Designation 2001 2002 2003 2004 
Inscriptions 1700 - - - 1700 
Voyages internationaux 

- Etudiant (y compris la soutenance + 
assurance maladie) I 1650 - - 1750 3400 

- Supe~viseurs 

I 
2500 - 2500 5000 

Sous-total 3350 2500 - 4250 10100 ,. 
Frais de sejour: 
- Etudiant 6000 - 6000 12000 
- Per diem superviseurs durant visites 1500 - 1500 3000 
Sous-total 6000 1500 - 7500 15000 
Depenses de recherche : 
Couts des activites de terrain (assistants, 
main-d'ceuvre temporaire, deplacements) 

3700 2100 1400 7200 
I 

Consommables de laboratoire, kits, 
semence, produits de synchronisation, 
aliment, etc .. 5000 10000 - - 15000 
Frais de transport 350 - - 350 700 
Bureautique, informatique 2000 - - - 2000 
Sous-total 7350 13700 2100 1750 24900 
Total 16700 17700 2100 13500 50000 
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Terms of Reference for Dr Bernhard FAYE 

The consult shall attend to the following subjects during his visit to the International 
Trypanotolerance Centre: 

1. Familiarise himself with the Mid-Term Plan of the ITC 
2. Discuss with the Programme Leaders of the Low-Input Systems 

Improvement Programme (LISIP), the Market-oriented Systems 
Improvement Programme (MOSIP) and the Systems overlaps and 
Linkages Improvement Programme (SOLIP) 

3. - Familiarise himself with the Procordel project, in particular with the WP 
for 2002 , 

4. Give advise on the activities foreseen under Procordel in the area of 
Animal Production, with particular emphasis on Dairy production and 
dairy systems 

5. Comment on the PhD proposal of Mr Aladji Diack, Research Associate 
with Procordel and advise on academic procedures and possible affiliation 
with a French University 

6. Advise on future collaboration between CIRAD-EMVT and ITC in the 
field of Animal Production 

7. Compile a Consultancy report 
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