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Foreword 

The 2004 Annual Report, as in the past two years, focuses on the major results obtained. 

As a result, it does not reflect the full range of our current operations, but we were keen 
for it to provide a very concrete illustration of the quality and relevance of CIRAD's 

development-oriented research work and partnerships. The indicators laid down in the 
"contractual agreement" with the government and other indicators of our scientific 
operations in relation to previous years are also presented, and the accompanying 
CD-ROM contains numerous annexes. Lastly, a list of CIRAD research units as of May 
2005 is provided in the "CIRAD at a glance" section.

The year 2004 was marked by changes in our structure and our modes of governance, and 
by the creation of research units as of 1 January 2005. Some units have already undergone 
their first external review. This structural change makes CIRAD's scientific expertise more 
visible and easily accessible, and facilitates national and regional partnerships in the form of 

joint units with other research and higher education establishments: by the beginning of 
2005, three new joint research units had been set up in France and three cooperative 
research units abroad, two in Madagascar and one in Senegal. 

CIRAD is fully committed to the approaches chosen by the French government at the 
meeting of the Comite interministeriel de la cooperation internationale et du 

developpement on 20 July 2004, aiming at achieving the Millennium Development Goals 

and alleviating poverty, and in relation to the national sustainable development strategy 
(2003). Its target, in association with IRD, is to make an active contribution to changes in 

development aid. Having consulted our partners, we now know that their expectations 

have altered, particularly in terms of modes of cooperation, where organizing innovation 

networks, providing training and improving skills must play a greater part. Our French 
overseas structure, which centres on three main geographical areas-the Guyanese 
Plateau, the Caribbean and the Indian Ocean-is an asset that should be promoted on a 
regional scale. We are convinced of the political and scientific necessity of supporting 
research for developing countries and making it a major priority for Europe. Research 

needs to bring its full weight to bear on the development of emerging countries. To this 
end, CIRAD has drawn up a plan of action for Europe. Its contribution to establishing the 

programme of research for resource and environmental management under the French 
Organic Law on Finance Laws has strengthened its links with other French research 
organizations, and CIRAD and INRA decided to adopt a joint plan of action in 2004. 

A catastrophic tsunami hit Southeast Asia and the Indian Ocean on 26 December 2004, 
devastating several countries in the area. While our staff members and their families in the 
affected regions are all safe and sound, the disaster affected each and every global citizen, 
but particularly some already very underprivileged populations and some of our local 
partners in Sri Lanka, India, Indonesia and Thailand. The CIRAD community has shown its 
solidarity with those affected, and we have offered our expertise to help rebuild the 
affected zones and participate in an international policy of support for studying the 
consequences of, and preventing, the risks of such disasters in future. 

CIRAD celebrated its 20th anniversary in 2004. It is continuing to look forward, and has 
demonstrated its ability to adapt to circumstances, thanks to the reactivity of its research 
teams working for, with and through partners in developing countries. It is on those 
countries that science, humanitarian aid and politics converge and the main global issues 
are focused, since they are labouring under the heaviest of burdens: poverty. However, 
they are also the focus for the greatest of all hopes: overcoming that poverty. 

Prof. Patrice Debre 
Chair, Board ofTrustees 

Dr. Benoit Lesaffre 
Director General 



I CIRAD 2004 

3 Foreword 
by Patrice Debre, Chair, Board of Trustees 

and Benoit Lesaffre, Director General 

Research results 

Taking stock of knowledge 

8 A rice line collection, to clarify gene functions 

10 Genetic diversity among shea trees in agroforestry parks 

11 A new generation of oil palms 

12 User behaviour, over and above deforestation 

13 Amazonia, a scientific challenge and a huge social issue 

15 The Paracou experimental site: 20 years 
of tropical forest research 

16 Agricultural and environmental impact 
of organic matter and standardization 

Vigilance-enhancing responses to change 

18 Growing Bt cotton on family smallholdings 

20 Management of island biodiversity-ecological 
and sociocultural aspects of hunting in New Caledonia 

21 Rinderpest eradication-maintaining disease surveillance 
in Africa 

23 Urban markets-information systems and innovations 
for producers 

24 How can livestock production be supported in West Africa? 

26 Multifunctionality and agricultural development models 
in French overseas regions 

Regional networks, decision-making support 

28 Irrigation water in Mexico-new collective management 
conditions 

30 Fruit flies-Reunion expertise useful for Africa 

31 Sugarcane pests-regional cooperation with southern Africa 



I Contents 

33 New sources of resistance to coffee wilt-a disease that 
is re-emerging in East Africa 

34 South American leaf blight of rubber trees-mobilizing 
the producing countries 

35 Genetic resources of cocoa-a network supported 
by the entire subsector 

Innovation and application 

36 100% poultry products 

38 Protecting the agrifood heritage of developing countries 

39 Oscar, an identikit picture of weeds in southern Asia 

40 A new sugarcane variety developed in Guadeloupe 

41 Coffee and agroforestry, a successful combination 

43 Rights markets for environmental management 

Some perspectives 

44 CIRAO's evolution as viewed by its partners 

48 Contemplating future trends for French development-oriented 
agricu ltural research 

50 Dissem inating and sharing knowledge 

Indicators 
54 Human resources and changing skills 

56 Policy on scientific operations and partnerships 

63 Technology transfer and development 

64 Financ ial resources 

64 Quality policy 

Cl RAD at a glance 
68 Organ izational Chart in May 2005 

78 CIRAD worldwide 







I 
Taking stock 
of knowledge 

Partners 

French Genoplante project 
• Biogemma, France • CIAT, 
International Center for Tropical 
Agriculture, Colombia • CNRS, Centre 
national de la recherche scientifique, 
France• INRA. lnstitut national de 
la recherche agronomique, France 
• IRD, lnstitut de recherche pour le 
developpement, France• University 
of Cambridge, United Kingdom 

European Cereal Gene Tags project 
• CSIC, Consejo Superior de 

lnvestigaciones Cientificas, Spain L. 
• European Union• Fraunhofer .... 
lnstitut, Germany• PRI, Plant 
Research International, Netherlands 
• University of Leiden, Netherlands 
• University of Milan, Italy 

• 

More than 20 years' research on long-cycle species, forest systems 
and complex ecosystems have provided CIRAD's researchers 

and their counterparts with a range of consistent data with which to 
work to advance knowledge. The challenge in the coming decades 
will undoubtedly lie in decision-makers' ability to take account 
of these data when making choices concerning the environment 
and human needs. New tools and methods of scientific investigation 
will have to be used: genomics, to understand the main biological 
processes; environmental studies on various scales, to manage 
ecosystems; and taking account of local knowledge, to conserve 
and make appropriate use of natural resources. This long-term 
research has also enabled CIRAD to build strong partnerships. 

ollection, to clarify 

gene functions 

Rice is a model plant for plant genome studies. The complete rice genome 
sequence was achieved in December 2004. It revealed an unexpected abundance 
of genes: between 40 OOO and 60 OOO, compared with just 27 OOO in Arabidopsis 
tha/iana, the other model plant. The order, nature and functions of the genes in 

the major cereals (wheat, maize, barley and 
sorghum) are broadly found in rice, although its 

genome is condensed: it has 5 times fewer pairs 
of bases than maize and 30 times fewer than 
wheat. Such a model is a considerable asset for 
understanding cereal gene functioning and the 

main biological processes. 

• Two databases 
and 50 OOO Lines 
The tool that enabled this systematic analysis 
of the rice genome was a collection of lines 

containing a fragment of known DNA, either intro
duced or endogenous, inserted into the genome at random. Within a given 

line, this so-called 'insertional' element (T-DNA, or transposable element) may 
interrupt the sequence of a given gene, with a visible effect on the phenotype 



Databases 

• genoplante-info.i nfobiogen.fr/OryzaTagline 

• orygenesdb.cirad.fr 

~ For further information 

Johnson A.A.T., Hibberd J.M ., Gay C., Essah 
P.A., Haseloff J., Tester M., Guiclercloni E., 
2005. Spatial control of transgene xpression 
in ri ce (Oryza sa tiva L. ) using the Ca/4 
enhancer trapping system. The Plant Journal, 
41: 779-789 

Hi rochika H ., Guiderdoni E., An G., Hsing Y.I. , 
Eun M .Y., Upadhyaya N., Srin ivasan 
Ramachandran S., Zhang Q., Pereira A., 
Sundaresan V. , Leung H ., 2004. Ri ce mutant 
resources fo r gene discovery. Pl ant Molecular 

Bio logy, 54: 325-33 4 

Sal laud C., Gay C., Larmande P., Bes M., 

Pi ffa n Iii P., Piegu B. , Droc G ., Regad F., 
Bourgeois E., M eynard D., Perin C. , 

Che quiere A. , Glaszmann J.C., Delseny M ., 
Guiderdoni E., 2004 . High throughput T-D A 
insertion mutagenesis in ri c : A first step 
towards in silica reverse geneti cs. The Plant 

Journal, 39: 450-464 

Gre o R., Ouwerkerk P.B., De Kam R.J ., 

Sa llaud C., Favalli C., Colombo L. , Guiderdoni 
E. , M eijer A.H. , Hoge J.H ., Pereira A ., 2003. 

Transpos itional behaviour of an Ac!Ds system 
fo r reverse geneti cs in rice. Theoreti ca l and 

Appli ed Gen ti es, 108: 10-2 4 

An insertion line expressing the Ca /4:gfp 
reporter gene carri ed by the insert ional 
mutagen (T-DNA) in flora l lodicu les; 
the reporter gene has thus been inserted 
into (or near) a gene expressed 
in the lodicules. 

I Research results 

An insertion line (two seed lings on right) showing an aerial 
system deve lopment (leaf organ emission rate) defect linked 
to the insertion of a mutagene: the affected gene wi ll be 
easy to isolate and characterize. 

that provides a clue as to its 
function . Provided numerous 
lines are availab le, it is possib le 
to access most of the genes in 
a genome. For th e last 5 years, 
CIRAD has been involved in 
two major initi at ives to create 
and characterize insertion line 
collections: the national plant 
genomics programme Geno
plante and the European con
sortium Cereal Gene Tags . 
Work under these two pro
grammes has led to the pro
duction of 40 OOO and 1 0 OOO 
Ii nes respective ly, cove ring 
most of the genome. These 
studies, directed in Montpellier 
from within the PIA UMR, the 
joint research unit studying 

polymorphisms of interest to agri culture, benefited from new equipment purchased 
by CIRAD with the help of the Genopole Public Interest Group and the Languedoc
Roussi I Ion region. 

Two databases have been made available to the scientific co mmunity. Oryza 
Tag Line inc ludes the phenotypical eva luations of insertion lines and OrygenesDB 
includes molecular data, notably the position on the genome of the insertions they 
contain . 

• Application to varietal creation 
Characterization of the phenotype and modified genes of insertion lines is to con
tinue. Several CIRAD projects aimed at understa nding these major bio logical 
processes are based on these mutant collections, for instance the Oryzon group 

project to pinpoint the molecular and physiological bases of rice architec
ture and investigate its plasticity in response to the physical constra ints of 
its environment. The impact of the corresponding genes on plant functioning 
is to be modelled. Under the Generation Challenge Programme, an inter
national activity set up to address genetic resource issues, two international 
projects are planned for 2005, on water stress tolerance and on plant immu
nity to pathogens . The genes thus identified or validated as a resu lt w il l serve 
as guides in identifying useful variations within the ex isting genet ic diver
sity and introducing them into varietal c reation programmes. 

Department : Advanced Methods for Innovation in Science 
PIA UMR: Polymorphisms of Interest for Agriculture 

emmanuel.guiderdoni @cirad.fr 
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Genetic d·versity among shea trees 

Partners 

• Ben Gurion University, Israel 
• CNSF, Centre national des 
semences forestieres, Burkina 
Faso• European Union • IER, 
lnstitut d'economie rurale, Mali 
• INERA. lnstitut de 
l'environnement et des 
recherches agricoles, Burkina 
Faso• ISE, lstituto Sperimentale 
per la Elaiotecnica , Italy• ISRA. 
lnstitut senegalais de recherches 
agricoles, Senegal• University 
of Paris VI, France• University of 
Wales, Bangor, United Kingdom 
• University of Wageningen, 
Netherlands 

• 
~ For further information 

Kelly B.A., 2005. Impact des pratiques 
humaines su r la dynamique des populations 
et sur la diversite genetique de Vitellaria 
paradoxa (karite) dans les systemes 
agroforestiers au sud du Mali. Doctoral th es is, 
lnstitut superieur de format ion et de recherche 
appliquee, University of Mali , Bamako, 243 p. 

Sanou H., Pi card N., Lovett P.N., Dembele M ., 
Korba A. , Diari sso D., Bouvet J.M . 
(in press, 2005). Phenotypic variation of 
agromorphologica l traits of the shea tree, 
Vitellaria paradoxa C. F. Gaertn, in M ali. 
Genetic resources and crop evolution 
(accepted in 2004) 

Fontaine C., Lovett P.N., Sanou H., Maley J., 
Bouvet J.M., 2004. Geneti c diversity of the 
shea tree (Vitellaria paradoxa C.F. Gaertn ), 
detected by RAPD and chloroplast 
microsatellite markers . Heredity, 93: 639-648 

Kelly B.A., Bouvet J.M ., Pica rd N., 2004. 
Size class distributi on and spatial pattern 
of Vitel/aria paradoxa in relation to fa rmers ' 
practi ces in Mali. Agroforestry Systems, 
60: 3-11 

Kelly B.A., Hardy 0., Bouvet J.M., 
2004.Temporal and spa tial genetic structure 
of Vitellaria paradoxa (shea tree) in agroforestry 
systems in southern Mali . Molecular Eco logy, 
13: 1231 -1 240 

in agroforestry parks 

The shea tree, Vitellaria paradoxa, is one of the main species in the agroforestry parks 
of Sudano-Sahelian regions: it is a major source of vegetable fat for local consumption 

and for export. The genetic diversity of the species has been studied using 
molecular markers and characters that are either of economic interest or 

serve to adapt the species to different conditions. The study measured the 
effects of evolutionary forces and of agricultural activity on several tem
poral and spatial levels: natural range, region and terroir. The results are 
to be used to define smallholder varieties, and quality and certified origin 

criteria, with a view to developing fair trade in shea nut products. 

• Distribution of the species 
south of the Sahara 
Regional distribution of the shea tree was determined by the last 

ice age (20 OOO years ago). In changing the shape of the existing 
natural range and revealing safe refuges, the ice age had a marked effect 

on how the genetic diversity of various species was distributed . The existence of 
these refuges, which were separated on a level with present-day Ghana by the 
"Dahomey Gap", a zone assumed to have been very dry at the time, may account 
for the separation between shea tree populations east and west of the gap that 
was observed using molecular markers. 

A ® 8 0 C O D @ E O F • G • 

• Significant gene flow 

Distribution of the seven 
chlorotypes (A, B, C, D, E, F, G) 
within the shea tree natural 
growing area: distinction 
between populations east and 
west of the "Dahomey Gap" on 
a level with Ghana. 

The genetic diversity among shea tree populations is I imited, compared to 
other tropical species. Genetic differentiation and gene flow have been studied 
using nuclear microsatellites, for 11 populations from Mali . The results revealed 
very I ittle difference among these populations, suggesting that there had been 
considerable gene flow between them, partly as a result of farming practices that 
foster flowering, fruiting and exchanges of seeds, which are a source of fat. 

This limited difference has not prevented a degree of variation in adaptive 
traits or characteristics of agronomic interest among populations. The study of 
42 populations and 12 agromorphological characters demonstrated that the vari
ation, which amounts to between 15 and 30% in Mali, is comparable to that 
between wild species. It is probably the result of a combination of factors: soils, 
climate and human activity. In fact, rainfall seems to affect the size of certain 
organs, and phenotypes and varieties are selected by farmers. 
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Shea tree w ith unripe nu ts, at Loumbila, 

near O uagadougou. 

I Resea rch results 

• The effects of farming practices 

On a more loca l leve l, spatial statistics and phenologica l analyses 
have provided an exp lanation of the effects of farming practices: 
maintaining a uniform di stance between trees, preventing com
petition and applying fertilizers. Agroforestry parks are favourable 
to shea tree flowering and fruiting. The crowns rece ive more light 
and natural fa llow regrowth is better than in forest stands. Farming 
practi ces favour overall tree hea lth . 

Following on from this work, a diversity dynamics model is being 
developed, and two other topics are to be studied in future research 
projects: the variation in fatty acid composition within the species 
and the consequences of c limate change for diversity. 

Department : Forestry 
UPR : Genetic Diversity and Breeding of Forest Species 

jean-marc.bouvet@ci rad .fr 

A new generation 

Partners 

• CNRA. Centre nation al de recherche 
agronomique, Cote d"Jvoire • Haci enda 
La Cabana Ltd, Colombia • INRAB, 
lnstitut national des recherches 
agricoles du Beni n, Benin • Palm eras 

de los And es Ltd, Ecua dor 
• PT SOCFINDO, Indones ia 

of oil palms 

Oil palm is the leading source of vegetable fat worldwide, on a par with soya 
bean. It is three to eight times as productive as other oil c rops: in 2003, 31 mil
lion tonnes of oil were produ ced from 83 million hecta res of soybean, whil e it 
took just 11.7 million hectares of oil palm to produce the sa me amount of oil. 

Palm oil is primarily consumed in developing countries . For some 40 yea rs now, 
CIRAD has been working with public and private firms in such countri es on a 
major oil palm genetic improvement programme. This has involved exp loiting 
sources of res istance to the main diseases and developing new breeding methods, 
often related to genomi cs. Impl ementing such methods should help to susta in , 

over the long term, the current steady increase in genet ic value, 
which has resulted in improved work productivity and 

a 40% increase in y ields over the past four decades. 
Th ese genetic ga ins have been integrated into the 
CIRAD® seed so ld to growers. In 2004, 150 OOO 

hecta res were planted with these varieties, w hi ch rep
resented 20% of the globa l seed market, putting 

CIRAD and its partners among th e world 's lead ing pro
ducers. CIRAD is also working to estab li sh an ecofr iendl y agri 
cultural reference system. 

"-~~';-~ A new generat ion of va ri et ies resulting from wo rk by 
CIRAD and its partners is currentl y being tested at resea rch 
stat ions. Its production potential is 15% greater than that 
of the varieties currentl y distributed. Preliminary tests have 
shown that, in the most favourab le zones, fa rmers ca n 
obtain almost 10 tonnes of palm o il per hecta re w ith these 



~ For further information 

Bi llotte N., Marseillac N., Risterucc i A.M ., 
Adon B. , Brattier P., Baurens F.C., Singh R., 
Herran A., Asmady H., Billot C. , Amblard P. , 
Durand-Gassel in T. , Courto is B. , Asmono D., 
Cheah S. C., Rohde W., Ritter E., Charri er A. , 
2005. Microsatellite-based high density 
lin kage map in oil palm (Elaeis guineensis 

Jacq.). Theoretica l and App lied Geneti cs, 
110 (4): 754-765 

Durand-Gassel in T. , Asmady H., Flori A. , 
Jacquemard J.C., Hayun Z., Breton F. , 
Franquevi lle H. de, 2005. Poss ible sources 
of geneti c res istance in oi l palm 
(Elaeis guineensis Jacq.) to basa l stem rot 
caused by Canoderma boninense-prospects 
for future breeding. Mycopathologie, 
159 (1): 93-100 

I CIRAD 2004 

new varieties. However, oil palm is a tree crop with a long growth cycle (25 yea rs), 
and only 4% of oil palms are replaced on average each year. The new variet ie 
true potential will not be fully expressed until all the plantings worldwide have 
been replaced. 

Mother tree used for seed production . 

Department : Tree Crops 
UPR : Oil Palm Bre ed ing 

tristan.d urand-gasseli n@c i rad . fr 

User behaviour, over and above 

Partners 

• Agricultural University of Norway, 
Norway• CIFOR, Center 
for International Forestry 

Research, Indonesia 
• CIRDES, Centre 
international de 
recherche-
developpement sur 
l'elevage en zo ne 
su bhumid e, Burkina Faso 
• EMBRAPA, Empresa 
Brasileira de Pesquisa 
Agrop ec ua ria, Brazi l 
• Funda c;:ao nacional do India, 
Brazil• GIS Alpes du Nord , France 
• GRET, Groupe de recherches et 
d'echanges technologiques, France 
• Hasanud din University, Makasar, 
Indonesia • Hom mes et Territoires, 
research consultancy, France • IFB, 
ln stitut franc;:ais de la biodiversite, 
France• IRD, lnstitut de recherche 
pour le developpement, France • IUCN, 
World Conservation Union, France 
• MNHN, Museum national d'histoire 
naturelle, France • Rural Development 
Program, Madagascar 

deforestation 

Whil e the urgent need to take steps against deforestation is widely recognized, 
a heated debate has raged for almost 40 yea rs now over the co rresponding 

f igures and ca uses. The co ntrad icto ry f ind-

( 

; 

ings refl ect deep differences in 
views on the ro les of forests. 
When CIRAD and its part
ners began working on the 

issue in 1995, they were 
following the example set by 

others such as the TREES Pro
gramme (Tropica l Ecosystem Envi

ronment Observations by Sate I I ites), 

"\-'llltf. FAO, CIFOR and WRI. 
- ---,' ~ What do we mean by defor-

estat ion? How ca n we measure 
it? What changes does it cause 

and how do human commun it ies 
cope with those changes? What types of research are capab le of describing this 
comp lex ity? Sc ienti sts have looked into the informatio n that research cou Id 
provide so as to help human organ izat ions to make decisions. Their work has 
revealed that man is an integral part of forest ecosystems, and can no lon ger be 
considered extraneous . Biologists, eco logists, foresters and human scien ce 
researchers have studi ed the impli cations of this observation for forest manage
ment methods. Various cases have been stud ied on every continent, and the results 



Partners 

• UNESCO, United Natio ns Edu cationa l, 
Scientific and Cu ltura l Organization, 

France• Un iversity of Para, Brazi l 
• Un iversity of Umea, Sweden 
• University of Wage nin gen, 
Netherlands• WRI, World Resources 
Insti tute, USA• WWF, The Global 
Conservation Organization , Switzerland 

~ For further information 

Babin D., (ed .) 2004 . Beyond trop ica l 
deforestation: from tropical deforestation 
to forest cover dynamics and forest 
development. CIRAD, Montpellier, UNESCO, 
Paris, France, 488 p. 

I Research results 

Timber process ing in Madagasca r. 

sc ience research on forest dynamics, and the 
components. 

were compil ed in a book co
publi shed by CIRAD and UNESCO 
in 2004. 

Forest resources, their environ
menta I functions and the require
ments of human soc ieties overlap 
and also vary in space and time. 
They form dynamic systems whose 
area and compos ition both change. 
It is thus vital to understand such 
systems in their entirety. These new 
concepts mean new demands for 
biophysics, eco log ica l and soc ial 
interactions between the var ious 

Forestry development and forest management need to adapt to loca l and globa l 
changes in use or requirements. Forest management units w ill have to give way 
to forest systems that are conside red integral and vital parts of multi funct ional 
landscapes. On this leve l, management methods are govern ed by those practised 
by inst ituti ons or o rgani zat ions that have a direct o r indi rect impact on the forest. 
Th ere is no single universa l management method . 

Scientists now need to share their know ledge w ith many groups that often have 
co nfli ct ing interests . On a global sca le, it is important to add ress c limate change, 
greenhouse effect and biodiversity co nservation . On a loca l sca le, according to 
World Bank est imates, 900 million people depend primarily on forests for their 
surviva l. It is cruc ial to find new ways of supporting decision mak ing, given 
the compl ex ity and multipli c ity of requirements. Thi s is a huge and exc iting 
sc ientifi c cha I lenge. 

Depa rt m ent: Forestry 
UPR : Forest Re so urces and Public Pol icies 

didier.babin@cirad.fr 

Amazonia, a scientific challenge 

Partners 

France 
• Agro .M, Ecole nationale superieure 
d'agronomie de Montpellier • CNRS, 
Centre national de la recherche 
scientifique • !HEAL. lnstitut des 
hautes etudes d'Amerique latine 
• INA-PG, lnstitut national 
agronomique de Paris-Grignon 

and a huge social issue 

Amazon ia was for a long time over looked by the main waves of global 
co lonization , but in the past half-ce ntury it has become the scene of increasing 
compet ition as players fight to co ntrol and manage its natural resou rces. 

• No Limits to exploitation 
Today, almost all the Amazonian countries balance their national economies 
by exploiting their natural resources-particularly hydrocarbons, numerous ores, 
and water to generate energy. At the same time, successive governments have 



Partners 

France 
• INRA, lnstitut national 

de la recherche agronomique 
• University of Avignon and pays 
du Vaucluse • University of 
Montpelli er I 

Brazil 
• EMBRAPA, Empresa Brasileira 
de Pesqui sa Agropecuaria • Federal 
University of Pa ra • Federal Rural 
University of Ama zonia [Para] • MPEG, 
Museu Paraense Emilio Goeldi [Para] 
• PESACRE, Group for Re searc h 
and Exte nsion in Agrofo restry Systems 
in the State of Acre• University 
of Brasil ia • University of Sao Paulo 

Others 
• Andres Bello Catholic University, 
Venezuela• Catholic Universi ty 
of Louvain-La-Neuve, Belgium 
• Central University of Ecuador 
• Central University of Venezuela 
• INIAP, lnst ituto National Autonomo 
de investi gaciones agropecuarias, 
Ecuador• ISA, lnstituto Superior 
de Agronomia, Portugal• IVIC, lnstituto 
Venezo lano de lnvestigaciones 
Ci entif ica s, Venezuela• National 
Agrarian University, Peru 

Website 
www. transamazonia.pro.br 

Books 
A co llection of five regional books on the 
expansion of animal production, land-use 
change and deforestation in the Amazon 
Bas in (Brazil- A re, Para and Maranhao; 
Ecuador; and Peru ) 
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enco uraged mass immigration by pioneers and land
less farmers in order to co nquer the forest, thus 
avoiding the need for agra ri an refo rm in the other 
reg ions of the continent, particularly the Andes and 

southern and north-eastern Brazil. Thi s has 
resulted in the development of pioneer 
fronts that have changed the natural Ama

zonian forest ecosystems into rural 
landscapes where there is now less and 

less room for Indi an communiti es, the 
forest or natural biodiversity. 

In sp ite of the proven environ
mental risks, the adva ntages of co lo
nizing the land have gone hand in 
hand with spec ial dispensations 

granted by the various governments, 
running counter to the officia l line about 

sustainab le development. In sp ite of the spread of pioneer fronts, 
logging is st ill the main source of revenue in every Amazonian 

country, after mining. These two activiti es are followed by catt le 
rea ring: with almost 80% of the cleared area used for graz ing and 80 million cows, 
Amazonia is one of th e lead ing animal production reg ions worldwide. Grain 
cultivat ion (ri ce, maize and above all soybean) is developing on the fringes of 
the forest, bordering on savannah ecosystems. 

• International interest among scientists 

The sc ienti f ic community has shown a keen interest in this development chal
lenge, since the social, economic and environmental iss ues are as huge as 
the reg ion co ncerned. CIRAD is working with Amazonian, North American 
and European partners on an integrated, susta inab le reg ional development 
approach for Amazonia. Some 10 interdi sc iplinary teams are working along the 

A multidisc iplinary team: a soc iologist, an 
economist, a zootechnician and a geograph er 
in the Amazon ian part of the Andean piedmont. 

deforestation belt, where the pioneer 
fronts are co ncentrated, which sur
rounds the Amazon Basin from the 
Guyana Plateau to the mountain fo rests 
of the Andes . The teams have joined 
forces within the Transa mazonia net
work, which has been coordin ated by 
the Univers ity of Brasilia and CIRAD 
since 2002 . 

The priority research topics fo r Cl RAD 
are low- impact logg in g, susta inab le 
management of rangeland ecosystems, 
model Ii ng of region a I development 
dynamics and the creat ion of territorial 
development management tools. It is 
also committed to encourag ing the 
creat ion of loca l orga ni zat ions, or 
orga ni zat ions interested in working 
locall y on a long-term basis, notab ly 
w ith the support of the higher educa
tion system and national resea rch 
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Sayago 0 ., Tourrand J.F., Bursztyn M ., 2004. 
Cenas e cenari os na Amaz6nia brasileira. Ed. 

University of Brasfli a, Brasilia-OF, Braz il , 

382 p. 

Veiga J.B., Tourrand J. , Piketty M .G., 
Pocca rd-Chapuis Alves A.M ., Thales M .C., 
2004. Expansao e trajeto ri as da pecuari a na 
Amaz6nia: Estado do Para. University of 
Bras fli a, Bras ilia-OF, Braz il , vol. 1, 161 p. 

I Research results 

networks in the countries involved . In the past five years, the scientific results 
CIRAD has obtained have been reported in some 20 doctoral theses and 
50 pub I ications. 

Department : Territories, Environment and People 
UPR : Management of Renewable Resources and the Environment 

jean-fra ncois. tourrand@c i rad. fr 

The Paracou experimental site: 20 years 

Partners 

France and Europe 
• Centre d'etudes spatiales de la 
biosphere and Laboratoire d'ecologie 
terrestre [CNRS, Paul Sabatier 
University, Toulouse) • ECOFOR, Public 
Interest Group on Forest Ecosystems 
• EFERN, European Forest Ecosystem 
Research Network• EFI, European 
Forest Institute, Finland 
• ENFORS, European Network 
for Long-Term Forest 
Ecosystem and Landscape 
Research• ETFRN, European 
Tropical Forest Research Network 
• IUFRO, International Union of 
Forest Research Organizations, 
Germany• UMR: Biometry and 
Evolutionary Biology Laboratory 
[CNRS, University 
of Lyon 1) 

• 
Brazil 
• Agronomic Sciences Faculty, Belem, 
and Federal University of Para 
• EMBRAPA, Empresa Brasileira 
de Pesquisa Agropecuaria Amazonia 
Oriental [Para) • IEPA. lnstituto de 
Pesquisas Cientfficas e Tecnol6gicas 
do Estado do Amapa [Macapa) • INPA, 
lnstituto Nacional de Pesquisas da 
Amazonia [Manaus) 

Panama 
• STRI, Smithsonian Tropical Research 

Institute 

of tropical forest research 

The Paracou forest research site was set up in French 
Guiana in 1984, in an undisturbed area of rainforest. 
It covers around 100 ha, split into large plots. Over its 
20-year history, all the trees with a trunk diameter of 

more than 10 cm have been mapped in detail and 
monitored. In 1986 and 1987, several silvicultural 
treatments, combining logging and thinning, were 

applied to some plots. The changes in the forest in 
response to varying degrees of disturbance were sub

sequently measured and forest dynamics models 
developed that are now being used as research 

and forecasting tools. The Paracou site was orig
inally designed to answer specific questions from 
the National Forests Office, which manages 
almost all the forests in French Guiana. It also 
serves as an experimental station for fundamental 

and applied ecology research teams whose studies 
cover several fields: stand and population structure, carbon dynamics on an 

ecosystem level, light requirements, water use, symbiotic status of the main species, 
genetic diversity and gene flow, and strategies for regenerating species. The organ
izations involved have joined forces within a scientific interest group, Silvolab. 

• Solutions for Logging 
The research conducted at the unit has indeed provided the National Forests Office 
with some answers. Knowing how quickly the stock of the main logged species 
can be reconstituted helps decisions as to the length of rotations in the managed 
forests of northern French Guiana. There is a known disruption threshold that must 
not be exceeded in logged forests. Logging rules need to be adapted to suit the 
structure and spatial distribution of the various species. Tree species have also 
been identified as suitable for planting or restoring degraded areas. 

• Theoretical ecology data 
The teams involved have made an original and significant contribution to the the
oretical ecology debate. Several studies at Paracou have shown that the fact that 



,,-0 For further information 

Gourl et-Fleury S., Guehl J.M., Larouss inie 0 ., 

Ecofor (eds), 2004. Eco logy and management 
of a neotropica l ra inforest: lessons drawn from 
Paracou, a long-term experimental research 
site in French Guiana. El sev ier, Pari s, 312 p. 

La Revue fo resti ere frall<;:a ise, spec ial issue, 
2003. Connaissa nce et gesti on de la fo ret 
guya naise. EN GREF, Pari s, 300 p. 

Flowers and fruits of the wild almond 
(Ca ryoca r g!abrum), a large tree found 
in the forests of French Guiana. 

I CIRAD 2004 

a large number of tree species coexist is probably due to a combination of mech
anisms relating to niche theory, intermediate disturbance and recruitment limi
tation. In fact, some species are suited to particular environmental conditions, 
which may be consistent in time or triggered by environmental disturbance, such 
as the fleeting effects of windfall. Whether other more versatile species are present 
depends solely on whether the forest also contains reproducers . Genetic diver
sity seems to increase when the distribution of species is broader, and to decrease 
when the spatial concentration of the individuals of a given species within a stand 
is greater. New research is now looking at the links between the functional diver
sity of species and forest ecosystem functioning, on the scale of a plot covering 
a few hectares. 

Since 1984, the Paracou site has benefited from its well-thought-out initial exper
imental protocol, exceptionally high quality and long-term monitoring operations, 
and a scrupulously maintained spatialized database. This has made it a unique 

tropical forest research tool, attracting increasing numbers of both French 
and foreign researchers . 

Department : Forestry 
UPR: Dynamics of Natural Forests 
ECOFOG UMR: Ecologie des forets de Guyane 
Silvolab-Guyane Scientific Interest Group [CNRS, IRD, CIRAD, INRA, ENGREF, 
UAG, MNHN, ONF, ONCFS, Mission Pare de Guyane) 

sylvie.gourlet-fleu ry@ci rad . fr 

Agricultural and environmental impact 

Partners 

• Agricultural recycling of waste unit, 
Reunion Chamber of Agriculture, 
France• EMBRAPA. Empresa 
Brasileira de Pesquisa Agropecuaria, 
Brazil• IER, lnstitut d'economie 
rurale, Mali• INERA, lnstitut de 
l'environnement et des 
recherches agricoles, Burkina 
Faso• IRD, lnstitut de recherche 
pour le developpement, France 
• ISRA, lnstitut senegalais de 
recherches agricoles, Senegal 
• Phalippou-Frayssinet Ltd, France 

of organic matter and standardization 

CIRAD, IRD and the private firm Phalippou-
Frayssinet are working to define the agricultural 

and environmental quality of organic matter and 
waste suitable for agricultural recycling. Their 
research set out to define and model quality indi-

cators for use in drawing up national and 
European legislation, such as the single 

humus yield index that is to figure in the 
upcoming revised French standard NFU 

G 44-051. To this end, CIRAD is working on 
organic waste processing and recycling in 

Reunion, in conjunction with farmers and 
their professional organizations. The project is 



• Revision of French standard NFU 44-05 1, 

defi ning the characteristics of organic 
supplements 

• Resea rch resu lt d issem ination brochure 
(Phalippou-Frayss inet, Agro.M, INRA, IRD, 
CIRAD), 2004 . Pha lippou-Frayssinet, 
Rouairoux (Tarn), France, 30 p. 
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Th uri es L., Bastianell i D., Davrieux F. , Bonnal 
L., O liver R., Pansu M., Fe ller C., 2005 . 
Prediction by N IRS of the b iochemical 
composition of various raw materi als 
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and crop res idues from tropica l agrosystems. 
Journal of Near lnfrared Spectroscopy 
(publi ca tion pending) 

Traore K., Ganry F. , O liver R., Gigou J., 2004. 
Litter production and so il ferti li ty in a Vitellaria 
paradoxa park land in a catena in southern 
Ma li . Arid Soi l Research and Rehabilitation, 
18: 359-368 

Chabal ier P., Morvan T. , Parnaudea u V., 
Saint Macary H., 2003. Caracterisation des 
dechets organiques et des mil ieux recepteurs 
(so ls and iques) sous climat trop ica l. Cas de 
l'i'le d la Reunion. Dos iers de 
l'environnement de l' lnra, 25: 27-33 

I Research results 
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parti cul arl y interesting in that 
the aim is to reconc il e Euro
pean leg islati on and the natural 
env ironment in th e tropi cs, 
w here condi t ions are radi ca ll y 
di ffe rent from those in tem
perate zones. 

Indi ca tors and standard s are 
being developed, based on a 
very w ide range of commodities 

~- and processed products, pri -
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Cotton grows better under trees. t ropi ca l o ri gin : pressca ke, 
she I Is, manu re, tree I itter, cover 
crops, etc. Qu ali ty indi cators 

are be ing dete rmin ed using labo ratory techniques. Those techniques are not suf
f ic ient fo r in situ estimates of organi c matter decompos iti on, si nee some factors 
(macrofauna, m icroc l imate var iab i I ity, etc) are not found in the laboratory, but 
they are nevertheless v ital. M ore prec ise ly, there are re levant indi ca tors fo r fo re
cast ing ca rbon and nitrogen dynami cs based on the bi ochemi ca l characteri st ics 
of va ri ous orga ni c inputs: ca rbon-to-nitrogen rati o (C: N), total and so lubl e 
po lypheno l content, and ce llul ose, hemi ce llul ose and li gnin compos iti on. How
ever, these chemica l analyses are cumbersome, w hi ch accounts fo r th e predi c
ti ve app roach adopted by all the proj ect partners. The approach initi all y mean s 
using nea r-infrared spectroscopy (NIRS) to fo recast th e bi ochemica l compositi on 
of organi c inputs. Modelling is then used to predi ct ca rbon and nitrogen dynamics 
in the so il. The organi c input conversion model (TAO model) ori ginall y devel
oped by Ph alippou-Frayss inet and IRD is cu rrent ly being f ine-tuned, based on 
new results obtained by CIRAD. Thi s organi c matter se lecti on support tool was 
des igned fo r fa rmers using organi c fe rtilizers in either co nventional o r organi c 
fa rming systems. All th ese methods are currentl y being tested and appli ed in tem
perate zones and in several tropi ca l reg ions (M ali , Burkina Faso, Senega l, Brazil ). 

Depa rt m ents: Annu al Crops, Tree Crops, Forestry , Territori es , Environment and People , 
and Advanced Meth ods fo r Innovat ion in Science 
UPR s: Env ironm ental Ri sks of Recycl ing , Fun ctioning and Managemen t 
of Tree -Base d Planted Ecosystem s, Water Managemen t , Sugarcan e Farming Systems 

francis.ganry@ ci rad . fr, 

herve.saint_macary@ci rad . fr 
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Shea tree (Vitellaria paradoxa) leaf l itter trapped 
between p lanting ridges. 



I 
Vig i la nee-en ha nci ng 
responses to change 

T he development of global trade, the increase in environmental 
issues, the disruption of traditional economic, social and technical 

models through the privatisation of service sectors. How do farmers 
in developing countries react to transgenic varieties? How are they 
involved in ecosystem management? How do they adapt to the boom 
in urban markets? Are the French overseas departments ready to give 
up their traditional agricultural models? CIRAD is analysing these 
situations and assessing the operational strategies required to deal 
effectively with them. Suitable targeted initiatives, involving all 
stakeholders, could be developed through a sociological approach. 
Observatories are also being set up to pool energies and enhance 
vigilance. 

Growing Bt cotton 

Partners 

• ARC, Agricultural Research Council 
of South Africa • Cotton SA, South 
Africa • FABI, Forestry and Agricultural 
Biotechnology Institute, South Africa 
• French Embassy in South Africa 
• HEBAU, Hebei Agricultural 
University, China 
• MENESR, Ministere de 
['education nationale, de ... 
l'enseignement superieur 
et de la recherche, France 
• University of Pretoria, 
South Africa 

on family smallholdings 

Genetically modified cotton varieties are being cropped to an increasing extent, 
especially in developing countries. In China and South Africa, smallholders are 

growing Bt varieties-genetically modified cotton bearing the 
cry/Ac gene. These varieties are resistant to several 

lepidopteran pests, mainly Helicoverpa armigera 
and Pectinophora gossypiella. Cl RAD assessed the 

. benefits of these crops on farms in the two countries, 
in addition to their environmental impact, ie efficiency 

against target insects, modification of fauna, changes in 
crop protection practices, and cost-effectiveness. 

• Variable results on South African 
smallholdings 
In South Africa, Bt varieties are grown on 86% of the 

overall area under cotton. CIRAD, in studies carried out 
in collaboration with the University of Pretoria, confirmed 

that the cry/Ac gene is effective right from the beginning of the cropping cycle. 
No effects were detected on beneficial organisms, except for parasitoids, 
whose numbers were decreased due to a lack of bollworms upon which to prey. 
Farmers no longer had to conduct pyrethroid pesticide treatments, but more toxic 



Harvest ing cotton (China). 

• M~thods developed in South Afr ica for 
studies on the impact on biocoenosis could 
now be applied in West Afr ica where the 
introduction and testing of genetica lly 
mod ifi ed organisms is graduall y being 
authori zed 

• In China, CIRAD's work on family 
agricultu re in the Yell ow River valley has 
boosted prospects for fu rther cooperation 
in other regions. One study has already 
start d in 2005 on the dissemination and 
use of genetica lly modified cotton hybri ds 
in the Yangtze River valley 

A) For further information 

Fok M., Weili L., Guiya n W., Yuhong W., 2004. 
Pro-fa rmers outcomes from di fferentiated rules 
in introducing Bt va rieties in an adm inistrated 
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Fok M., Weil i L., Guiyan W., Yuhong W., 2004. 
D ifferentiated management of GM diffusion in 
China: fur ther hampering the se lf sufficiency in 
cerea l production. International Symposium 
AIEA, Q uebec, Canada, August 22-23 , 2004 

Mell et M.A. , Schoeman A.S., Brooderi ck S.W., 
Hofs J.L. , 2004. Bollworm (Helicoverpa 
arm igera rHubner], Lepidoptera, Noctuidae) 
occurrences in Bt and non-Bt cotton fields. 
Marble Hall, Mpumalanga, South Afr ica . 
Afr ica n Entomology, 12 (1 ): 1 07-115 

Vaissayre M ., Hofs J.L., S hoeman A.S. , 2004. 
Genetica lly mod ifi ed cotton and biosafety in 
South Afr ica : some resea rch topics conducted 
by CIRA D and the University of Pretoria. 
8th International Sympos ium on the Safety 
of GMO. Montpelli er, Fran e, September 
26-30, 2004 

I Resea rch results 

organophosphates sti 11 had to be appli ed to control biting-sucking 
insect pests. Thi s Bt cotton innovati on is profitabl e fo r large 
cotton pl antati ons w here seedcotton y ields ca n ri se to more than 
3 OOO kg/ha. On fa mil y smallho ldings, however, average y ields are 
at most 500 kg/ ha and the impact of Bt techno logy is not stati sti
ca ll y signi f ica nt. It should be kept in mind th at the use of these 
va ri eti es will not offset the negati ve effects of c limati c va ri ati ons 
or the shortage of techni ca l resources . 

• Bt varieties revitalizing 
cotton in China 
In China, th e world 's top cotton producer, 58% of the area under 

cotton is cropped w ith Bt va ri eti es . Surveys co nducted by CI RAD, in co ll abora
ti on w ith the University of Hebei, showed that these va ri et ies are we ll ta il o red 
to smallho lders' needs-seedcotton y ields of 3 500 kg/ha were achieved under 
intensive cropping co ndi t ions. The use of these va ri eti es boosted cotton produc
t ion in prov inces hampered by the increased pesti c ide res istance of H. armigera 

bo l lworm s. A fu 11 range of Bt va ri eti es is now ava i I abl e. Vari et ies developed in 
China are now ousting the initi all y introduced Ameri can va ri eti es, as they are better 
adapted to loca l co nditi ons and the seed is cheaper. 

• Bt cotton as an integrated pest 
management factor 
Results have shown th at Bt techno logy ca n be benefic ial fo r fa rmers w hen com
bin ed w ith other agri cultural practices . Its efficacy and cost-effective ness depend 
on the extent of crop intensif icat ion and natural fa rmin g cond iti ons. However, in 
China, as in South Afri ca, res istance to Bt cotton has appea red in H . armigera 

bo ll worms and th e pest 's fa una ca n thus evo lve. It is essent ial that sc ient ists mon
itor these ri sks, espec iall y on fa mil y smallho ld ings, w hil e also propos ing better 
ta il o red croppin g and crop protection pract ices. 

Departm ent : Ann ua l Crops 
UPR: Co tton Farming Syste m s 

jean-luc.hofs@ci rad . fr 

michel. fok@ ci rad .f r 

M ature cotton bo ll. 
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Management of island biodiversity-ecological 

Partners 

New Caledonia 
• Cervidae Breeding Development 
Establishment• Dry forest conservation 
program • Economic Development 
and Environment Office, Nord Province 
• IAC, lnstitut agronomique neo
caledonien • Maruia Association 
• Natural Resources Office, Sud 
Province 

Other countries 
• CNRS, Centre national de la 
recherche scientifique, France• DOC, 
Department of Conservation, New 
Zealand • EHESS, Ecole des hautes 
etudes en sciences sociales, France 
• IFB, lnstitut fran~ais de la 
biodiversite, France• IRD, lnstitut de 
recherche pour le developpement, 
France• Ministry for Environment 
and Sustainable Development, France 
• Monash University, Australia 
• ONCFS, Office national de la chasse 
et de la faune sauvage, France 
• University of Paris X, France 

• Meetings to boost awareness and present 
research results 
Example: Nord Province Environment 
Commiss ion, traditional authorities from 
the Ouate, Haut-Coulna and Col de la 
Pi rogue tribes 

• Hosting of trainees 

• Training of New Ca ledonian hunters 

• Communica tions initiatives 
Example: De Garine-Wichatitsky M ., 2004 . 
Impact des ruminants sur les forets seches : 
Ennemis ou allies pour la restauration ? 
Seminaire sur la restauration des fo rets 
seches (10-1 3 mai 2004), Noumea, 
New Ca ledonia 

• Extension papers 
Exa mple: De Garine-Wichatitsky M., 2002. 
Les cerfs sont-ils dangereux pour 
l'environnement ca ledonien ? Palabre 
coutumier (Revue semestrielle des aires 
coutumieres), 8: 1 6-23 

and sociocultural aspects 
of hunting in New Caledonia 

Many developing countries are now faced with the challenge of managing bio
diversity that is threatened by human activities with the support of local com
munities. This is especially urgent in island countries with unique native flora 

.. 
and fauna that are highly susceptible to the pres

sure of expanding human populations and 
accompanying invasive species. New 

Caledonia is considered as one of 
the main hotspots of biodiversity 

on Earth, especially for the number 
of native vascular flora species and avi

fauna present. The New Caledonian 
archipelago-with its high cultural diversity 

and exceptional biodiversity that is currently 
threatened by invasive species-is a 

choice model for setting up innovative 

~ - , biodiversity management systems. 
... CIRAD and the lnstitut agronomique 

)· neo-caledonien (IAC) are investi
gating the ecology of hunted wildlife 

species, the impact of invasive animal species on biodiversity and local natu
ralist knowledge associated with hunting. 

• Monitoring populations 
In 2004, an IFB-funded project succeeded two other projects supported by the 
French Ministere de l'ecologie et du developpement durable and two conven
tions, funded by the New Caledonian Sud and Nord provinces, on the ecology 
and management of two hunted wildlife species, ie rusa deer, Cervus timorensis, 
which was introduced from Java, and the native New Caledonian imperial pigeon, 
Ducula go!iath. 

The food diets of these two species were determined. The size of the home range 
of rusa deer and the extent of their movements were assessed. Methods were devel
oped to monitor population changes and the pressure they bring to bear on nat
ural formations, especially on endangered dry woodlands. 

• Technical tools and Local know-how 
The surveys of rural Melanesian and European communities that were also under
taken highlighted the importance of hunting from a sociocultural and food-source 
standpoint according to the game species considered and the hunters' ethnic back
grounds. At three different pilot sites, studies are under way to characterize local 
know-how and hunted species (imperial pigeons, native bats, rusa deer and intro
duced pi gs). Tools were developed to monitor game populations and their nat
ural habitats. These tools will be handed over to users (techni ca l se rvi ces, hunters, 
etc. ) in th e medium term. Training sessions for hunters have already been organ
ized at some dry woodl and sites. 
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Labbe A. , Suprin B., Chardonnet P., Maillard 
D., 2003. A review on the diet of rusa deer 
Cervus timorensis rusa in New Ca ledonia: 
are the endemic plants defence less aga inst 
thi s introduced eruptive ruminant? Pac ific 
Conservation Biology, 9 (2) : 136-142 

I Research results 

• Research results and methods 
applicable in other regions 

The results obtained and management tools developed will be useful for biodi
versity management in other Pacific areas, and also in most tropical island set
tings. The causes and impacts of observed changes can be more readily identi
fied in these microenvironments than in their continental counterparts. Island 
environments and their challenges, in terms of biodiversity conservation, thus serve 
as a global showcase that is relevant far beyond what might be expected when 
considering the limited surface areas and populations on these islands. 

Department : Animal Production and Veterinary Medicine 
UPR : Integrated Wildlife Management 

Hunting the New Ca ledonian imper ial pigeon. 

michel.de_garine-wichatitsky@c i rad . fr 

nicolas.barre@iac.nc 

Rinderpest eradication-maintaining disease 

Partners 

• AU/IBAR, African Union/lnterafrican 
Bureau for Animal Resources 
• European Union • FAO, Food and 
Agriculture Organization of the United 
Nations, Italy• OIE, World Organisation 
for Animal Health, France 
• Veterinarian services in 
30 sub-Saharan countries of Africa: 
Benin, Burkina Faso, Burundi, 
Cameroon , Central African Republic, 
Chad, Congo, Cote d'Ivoire, Djibouti , 
D.R. Congo, Equatorial Guinea, Eritrea, 
Ethiopia, Gabon, Gambia, Ghana, 
Guin ea , Guinea-Bissau, Kenya, Mali, 

surveillance in Africa 

The Pan African Programme for the Control of Epizooti cs 
(PACE) was founded in 1999 with the aim of sett ing up a 
network for surveillance of the main animal diseases in 

30 sub-Saharan countries of Africa-to monitor their spatio
temporal patterns and be ready to quickly intervene in emer
gency situations. Rinderpest is a major livestock disease that 

~ _.~11 is now being eradi cated in Afri ca through thi s pro·~tlt'fl. It'd gramme. PACE is funded by the Europea n Union and 
••(.,,"¥#~ coordinated by the African Union/ lnterafr ican Bureau for 
.,,_, Animal Resources (AU/ I BAR). CIRAD and partners have 

provided technical and scientific support on rinderpest 
since the beginning of PACE : disease surveill ance, 

vaccine analys is and co ntrol at the Pan African Veter inary 



Partners 

Mauritania, Niger, Nigeria, Rwanda, 

Senegal, Somalia, Sudan, Tanzariia, 

Togo, Uganda 

• 
Reports 
Ca ron A., 2004. Epidemiologie de la fa une 
sauvage: rapport final d'activite, January
October 2004. PACE contract report, 73 p. 

Libea u G., 2004. Activ ities ca rri ed out by 
CIRAD RP/PPR Reference Laboratory for 
PACE from 1999 to 2004. PACE national 
and regional laboratories network 
coordination meeting, 27 September -1 
October 2004, Accra, Ghana 

Thonnat J., Roger F., 2003. Formation en 
ep idemiologie et epidemiosurveillance: 
coordination regionale Afrique de l'Ouest 
et centrale, programme PACE. CIRAD, 
Montpellier, Fra nce 

Bendali F., 2002. Le cordon sanitaire 
contre la peste bovine: bilan et 
perspectives. [CD-ROM]. Savanes 
africa ines: des espaces en mutation, 
des acteurs face a de nouveaux defis, 
27-3 1 mai 2002, Garoua, Cameroon 

Websites 
• French LEAD electronic conference 
(25 October 2004 to 30 January 2005) 
www.vi rtua lcentre.org/fr/frame. htm 

• EPITROP 
epitrop.cirad.fr 

• World Organisation for Anima l 
Hea lth (O IE) 
www.oie. in t 

/J For further information 

Roger F. , Thonnat J. , Hendrikx P. , 
Dom nech J., 2004. Disease monitor ing and 
su rveill ance systems and the role of pub lic and 
private animal hea lth agents: the experience of 
Afri ca . O IE Scientific and Technical Review, 
23 (1 ): 13 7-45; discussion 391 -401 

Choi K.S. , Nah J.J. , Choi C. U., Ko Y.J., Sohn H .J ., 
Libeau G., Kang S.Y., Joo Y.S ., 2003. 
Monoclonal antibody-based competit ive ELISA 
for simultaneous detection of rinderpest virus 
and peste des petits rum inants virus antibodies. 
Veterinary microbiology, 96 (1 ): 1-16 

Worrall E.E. , Litamoi J.K., Seek B.M., Ayelet G., 
2000. Xerovac: an ultra rapid method for the 
dehydration and preservation of li ve attenuat d 
rinderpest and peste des petits ruminants 
vaccines. Vaccine, 19 (7-8): 834-839 
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Va cc ine Centre (Ethiopia), and wildlife disease monitoring. Joint implementat ion 
of these three activ iti es resulted in confining the rinderpest infection range to within 
the "Somali ecosystem" in the Horn of Afri ca . CIRAD was also involved in 
further training of PACE epidemiologists in Montpelli er (France) and in the field . 

The programme ended on 31 October 2004, with the possibility of a 2-yea r exten
sion gea red mainl y towards eradi cat ing rinderpest in the Somali ecosystem and 
maintaining steady surveill ance in areas where rinderpest has already been 
eradi ca ted. 

Department: Animal Production and Veterinary Medicine 

U PR : Emerging and Exotic Animal Disease Control 

Genevieve Libeau, Boubacar Seek 

UPR : Epidemiology and Ecology of Animal Diseases 

Fatah Bendali, Fran~ois Roger 

UPR : Integrated Wildlife Management 

Alexandre Caron 

US : Capacity Building for Livestock Management 

Jerome Thonnat 

francois.roger@cirad .fr 

In the Som ali ecosystem . 

Livestock and wi ld li fe . 



I Research results 

Urban markets-information systems 

Partners 

• AVRDC, the World Vegetable Center, 
Taiwan • FASA. Faculte d'agronomie 
et des sciences agricoles, Cameroon 
• INS, lnstitut national de statistiques, 
Cameroon• IOS, Institute of Sociology, 
Vietnam• IRAD, lnstitut de la 
recherche agricole pour le 
developpement, Cameroon 
• PROMOPA, Promotion des 
organisations professionnelles 
agricoles, Cameroon • RIFAV, 
Research Institute for Fruits 
and Vegetables, Vietnam• SAILD, 
Service d'appui aux initiatives locales 
de developpement, Cameroon 
• University of Yaounde I, Cameroon 
• VASI, Vietnam Agricultural Science 
Institute, Vietnam 

Websites 

• L'alimentation des vill es du Sud au Salon 
international de l'agri culture 2004 
(publications, photographs, animations) 
www.cirad.fr/fr/ regard_sur/a Ii mentation .php 

• Cahiers Agricultures 
www.john-libbey-eurotext.fr/ fr/revues/ 
agro_biotech/agr/sommaire.md 

• World Vegetable Center 
www.avrdc.org 

and innovations for producers 

The rapid urban development under way in developing countries is changing the 
setting for local agriculture, which more or less succeeds 

in meeting consumer demand. Domestic mar
kets, involving many different and often 

informal operators, are generally not 
as well delineated as large-scale com

modity channels for agricultural products 
destined for world markets, and they are not 

as wel I represented in national accounts. 

) 
CIRAD and partners have been conducting 

research on socioeconomic urban market 
assessment tools, especially in Asia and 

Africa. In Vietnam, data were cross
tabulated with consumer, market flow and 
production data, and the results revealed 
that the urban food market is a more 

important outlet than the export market in 
revenue terms. This information was presented to a panel of pub I ic and private 
operators. In Cameroon, based on this type of research , a national workshop was 
held on exchange and collaboration between horticultural subsectors and public 
authorities concerning a national project to develop plantain growing. 

• Information and conciliation systems 
The supply of fresh and processed products to urban markets is highly volatile 
with regard to quantity, quality and price. This volatility is a key factor that under
mines the competitiveness of local agriculture relative to imports. Several CIRAD 
research teams characterize and study institutional, methodological and technical 
responses with the aim of reducing this instability. 

The institutional innovations involve information and conciliation systems: daily 
dissemination of vegetable market prices and bulletins in Vietnam, and updates 
on agricultural market bulletins in Senegal. Simple statistical analysis tools can 
be used to adapt cropping calendars to periods when prices are the most inter
esting. Multi-stakeholder forums enable stakeholders to share assessment res ults 
and operational plans. This type of system was found to be especially efficient 
in the Congo, where farmers were encouraged to collaborate better in order to 
reduce seasonal overproduction of cabbage, thus avo iding potential price slumps. 
In Vietnam, Laos and Cambodia, tomato producers have developed strategies to 
boost their share of the market over imports, by ga ining insight into their advan
tages (freshness, health quality) and shortcomings (lack of grading, irregular sup
plies) . 

• Quality control 
A diagnostic chart of produce qua I ity problems was developed as part of a joint 
Cl RAD-I NRA project on the basis of the results of four case studies, concerning 
cereals in M ali , vegetables in Vietnam, coffee in Central America and palm oil 
in Cameroon. It hi ghlighted the conditions required to enhance produce quality: 



~ For further information 

Moustier P. , Fall A. S., 2004. Les dynamiques 
de !'agri culture urbaine : ca racterisation et 
evaluation. Developpement durable de 
!'agriculture urbaine en Afr ique francophone: 
enjeux, concepts et methodes. CIRAD, 
Montpellier, France. p. 23 -43 

Bricas N., Pichot J.-P., Wack A.-L., 2004. 
L'alimentation des vi ll es. Ca hiers Agricultu res, 
13 (1), 174 p. 

Moustier P., Moumbele M., Huat J., 2004. 
Lage tion concertee et durable des filieres 
mara'i'cheres urbaines. Developpement durable 
de l'agri culture urbaine en Afrique 
francophone : enjeux, concepts et methodes. 
p. 79-11 3 

Temple L., Oury S., 2003. lnstabilite du pr ix 
des produ its vivr iers et securite alimentaire 
urba ine au Ca meroun. FAO, Italy; CIRAD, 
France. Co llection Urbanisation, alimentation 
et fi lieres vivri eres, n°6, 22 p. 

Moustier P. , Dao The A., Figuie M., 2003. Food 
markets and rural developm nt in Vietnam. 
Hanoi: Ma lica, 108 p. (French version 
ava ilab le) 
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clear standards drawn up by pub I ic authoriti es and private stakeholders; labe ls 
that co nsumers can eas il y understand; producers' organizations that app ly quali ty 
control principles and issue penalti es in case of non-co mpliance; and fl ex ibl e 
contracts between producers and se ll ers. Pilot inst itutional exper iments are under 
way on two market ga rden cooperat ives in Vietnam. 

Fin all y, technical innovat ions help small-sca le producers to intensify their pro
duction systems through the invo lvement of producers' groups, pub I ic authori
ties and NGOs. In Cameroon, more than 8 OOO ha of plantain were planted within 
2 yea rs as a result of such innovat ions. In Southeast Asia, innovations led to the 
production of off-season, grafted tomatoes as part of a reg ional project carri ed 
out with AVRDC. 

Departm ent : Fruit and 
Horticultural Crops 
Rem i Kahane, Project Man ager 
in Vegetable and Horti cultural 
Crops 
UPR: Se curing urban 
horticultural supply in LDC s 
Paule Moustier, Ludovic Tem ple 
PCP : Southern Cameroon, 
Cameroon [IRAD, Universit e 
Yaounde I, FASA) 
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Outdoor market in Laos. 

Linkages for Citie s in As ia). 
Vietnam [RIFAV, Institute of 
Sociology, VASI) 

paule.moustier@fpt .vn 

nicolas.bricas@ci rad . fr 

-----How can livestock production be supported 

Partners 

• DIREL, Direction de 
l'elevage du ministe re 
de l'elevage, Sen egal 

• FAO, Food and Agriculture 
Organiza t ion of the United 
Nations, Italy • French 
Embassy in Dakar, Senegal 
• ISRA, lnstitut se negalais 
de recherche s agricoles, 
Senegal 

in West Africa? 

The development of megacentres and the growth of income in Africa have 
led to a major boom in the urban market demand for animal products. 

A workshop on livestock production policies in West Africa was organized 
by CIRAD, ISRA, FAQ and the Senegalese Mini stry of Animal Husbandry to 

discuss their work on this issue and draw up new research priorities. 

• Crises and production 
innovations 
Poultry meat imports have increased since 1998 as a result of the 
red uct ion in tariff barriers and the increase in European, American, 

Brazilian and Th ai poultry production . In W est Africa, these imports 
increased fivefold between 1998 and 2003. Throu ghout the reg ion, poultry 

farmers have been strongly affected by this co mpetit ion and many farms were 
forced to c lose down. In Senegal , nati onal broiler product ion decreased by 
30% within 3 yea rs. 



Dakar workshop 
Moderni sation de l'elevage et pratiques de 
recherche-developpement - Comment 
accompagner les politiques d'e levage en 
Afrique de l'Ouest ? Workshop organized 
by ISRA, CIRAD and FAO (Pro-poor 
livestock policy initiative, West Afri ca unit) 
and the Senega lese Mini stry of Animal 
Husbandry, Dakar, 17-1 8 November 2004. 
Summary in French available at epe.c irad.fr 

Website 
Animal production economics and policies 
epe.c irad.fr 

Network 
Creation of REPOL, a resea rch network of 
dairy polic ies in West and Central Afri ca 
(funded by CORAF 2005-2006) 
Contact: politiques. lait@isra.sn 

~ For further information 

Duteurtre G., 2004. Normes exogenes et 
traditions loca les : la problematique de la 
qualite dans les filieres laitieres afri caines. 
Cahiers agricultures, 13 (9) : p. 91-98 

Dieye P.N., Duteurtre G., Cuzon J.-R., Dia D., 
2004. Livestock, Liberaliza tion and Trade 
Negotiations in West Afri ca. 1 st Inaugural 
Symposium of the Afri can Association of 
Agri cultural Economics (AAAE), Nairobi, 
5-9 December, 2004, 16 p. Soon ava ilab le at 
epe.c irad.fr 

Duteurtre G., Dieye P.N., Dia D., 2004. The 
cri sis of the Senega lese poultry sub-sector: 
competiti on of imports and trade-offs in public 
policy. 85 th Seminar of the Europea n 
Association of Agri cultural Economics (EAAE), 
Florence, 8-11 September, 14 p. Soon 
ava ilable at epe.c irad.fr 

Duteurtre G., Corniaux C., Bouton net J. -P., 
2003. Baisse de la consommation des produits 
laiti ers en Afrique subsa harienne : mythe ou 
realite ? Rencontres recherche ruminants, 
2003 (10): 323-326 

Boutonnet J.P., Griffon M ., Vial let D., 2000. 
Competitivite des productions animales en 
Afrique subsa harienne et a Madagascar. 
Synthese generale. Mini stere des affaires 
etrangeres, DGCID, Pari s, 100 p. 
www. france.diplomatie. fr/cooperation/dgcid/ 
pub I ications/etudes_O 1 /productions/pdf/ 
doc21.pdf 

I Research results 

In the dairy sector, a similar 
decline occurred over a longer 
period. Imported powdered milk 
was introduced in African mar
kets. In some coastal countries 
such as Senegal, dairy imports are 
double the volume of domestic 
production. 

Fortunately, this crisis was par
tially offset by the producers' 
capacity for innovation . Local 
I ivestock production has become 
the main supplier of animal 

Chicks destined for broil er rearing. products: eggs, red meat, country 

chicken, clotted milk, farmer's 
butter, hides and leather, etc. Rural low-input livestock production systems now fill 
a major part of the market demand. For instance, during the Tabaski festival , which 
alone accounts for around 65% of mutton sales in West Africa, local sheep production 
can readily meet this demand, so no imports are required from the global market. 

• Strengthening partnerships . . . 
on soc1oeconom1c issues 
The competitiveness of livestock production is the centre of many debates in the 
preparation for international negotiations. As in the rest of the agricultural sector, 
African governments must be made aware of the local conditions of the animal 
subsectors in order to be prepared for negotiating agreements that are bilateral 
or are within the framework of the World Trade Organization. CIRAD conducted 
studies in partnership with scientists in concerned countries, thus enabling them 
to put forward recommendations. 

Livestock producers must learn how to produce in a less costly fashion and to 
control the quality of their products. Brands or labels should be developed to ensure 
local products' specificity. Moreover, producers' organizations should be strong 
enough for their voices to be heard by governments and services responsible for 
drawing up policies and projects. 

• Priorities 
Socioeconomic assessment of policies and projects is crucial-al I decision-makers 
should have access to information on situations in the field concerning livestock 
production systems, on their priority needs, on the cha I lenges of these systems 
for rural societies, and on the impact of development activities. National livestock 
production support policies are too often the result of unilateral discussions. They 
should involve producers' organizations, private stakeholders and different sup
port services. 

Finally, it is now urgent to support and boost sustainable initiatives involving 
collaboration between stakeholders and research and development partners-the 
only ones capable of generating a real forward-looking vision . 

Department: Livestock Production and Veterinary Medicine 
UPR : Livestock Systems and Animal Product Management 

guillaume.duteurtre@c i rad . fr 
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Multifunctionality and agricultural development 

models in French overseas regions 

Partners 

• Development institutions of 
Guadeloupe [Chamber of Agriculture, 
SAFER, Agriculture and Forest 
Office, farmers· organizations, 
etc .) 
• Development institutions of 
Reunion [Regional Council, Chamber 
of Agriculture, Agriculture and Forest 
Office, farmers· organizations, etc.) 
• INRA. lnstitut national de la recherche 
agronomique, France 

G 

The 1999 French agricultural orientation 
law (LOA) encourages the multifunc
tionality of agriculture and rural areas, 
ie their potential to fulfil several 
functions simultaneously, including 

production, environmental manage
ment, landscape maintenance, etc. 
A joint research and expertise 

initiative on this topic, involving 
CEMAGREF, CIRAD and INRA, 

G includes a project that applies 
specifically to the French over

seas departments. It is essential to 
have a clear overall understanding 

of the many aspects of agricultural activities in these departments 
in order to be able to integrate local practices and involve agriculture in 

landuse development. In Guadeloupe and Reunion, new issues have 
emerged as a result of implementation of the LOA and the questioning of direct banana 
and sugar subsidies. Contrats territoriaux d'exploitation (Territorial Contracts, CTE), 
landuse contracts signed between farmers and public authorities, take into account 
economic, social and environmental aspects of agriculture. How has this been 
interpreted by professional and research organizations and regulatory institutions? 
How has this tool, which was designed for application in a metropolitan French 
setting, been grasped? 

• Relative and different successes 
of public policies 
In Guadeloupe, _project leaders-which are often partly government-owned insti
tutions-have proposed contracts that have simply remained administrative for
malities without generating any collective operational dynamics. No significant 
technical or organizational changes have resulted. In Reunion, CTEs have been 
implemented, which has been a major stimulus for professional organizations, 
while improving collaboration between government services and professional 
stakeholders and promoting the use of sustainable cropping techniques. The 
landuse approach was minimized in both of these cases. 

Thus the ways of adopting and using this new public policy instrument differ 
between Guadeloupe and Reunion. The operational setting on these two islands 
explain these differences. Cultural, strategic and structural indicators have been 
developed to describe them. The agricultural profession, in particular, is better 
organized in Reunion. There are more institutions, they are more diversified, and 
the different forms of coordination are more complex. 

• Changing models 
Agricultural multifunctionality is recognized on these two islands, but the cur
rent setting and long-standing operational systems still have a substantial impact 
on development models: "Apart from sugarcane and banana, nothing matters". 
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~ For further information 

Dulcire M . (ed. ), 2004. La multifonctionnalite 
de l'agricu ltu re et la mise en place des Cte 
dans les Dom. Actes du seminaire, co ll ection 
Regards sur les agri cultu res fa miliales et la 
multifon tionnalite : les depa rtements franc;ais 
d'outre-mer. Bouill ante, Guadeloupe, 
21-24 November 2000, CIRAD, Montpellier 

Piraux M ., hia E., Dul cire M., Bonin M., 
Bonnal P., Guilluy D., Aubert S., 2004. 
Modeles de developpement et identite 
des terr ito ires dans les Dom insulaires. 
Les cahiers de la mu ltifonctionnalite, 
11 ° 6, p. 77-83 

Bonna l P. , Piraux M., Fusilli er J.-L., Gu illuy D., 
2003. Approche de la mu ltifonctionnalite de 
!'agri culture a la Reun ion. Les modeles 
agri co les, la r lation agricu lture-emploi et la 
perception des Cte par I s acteurs locaux. 
Maapar, CIRAD, 98 p. 

Dul cire M., Cattan P., 2002. Monoculture 
d'exportation et cleveloppement agri co le 
durable : cas de la banane en Guadeloupe. 
Cahiers Agricu ltures, n° 11, p. 313-32 1 

I Research results 

Th e different features of this CTE tool have not altered these past models because 
the first priority has been to fulfil expo rt quotas. Institutional and sector-based 
strategies that promote maximum productivity prevail on both islands. This inten
sifi catio n thrust is somewhat moderated by the drive for self-sufficiency, which 
is strong in Reunion but st ill quite subdued in Guadeloupe. Underlining the 
common features of these French overseas island departments, along w ith their 
unique traits, should help to promote the co ll ect ive formulation of distinctive devel
opment strategies. It should also provide arguments in favour of susta inab le agr i
cultural co ntracts, in add ition to fuelling prospective initiatives on both islands. 

Departm ent : Territori es, Environment and People 
UPR : Innovation and Dynamics of Farming Systems 
Michel Dulcire, Eduardo Chia 
UPR: Informatio n Systems and Landscape Development 
Marc Piraux 
Project : Development models and territorial identities in French overseas island 
departments (Guadeloupe, Reunion) 

michel.dulcire@ci rad . fr 

M osa ic agricultural landscape in Reunion. 
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Regional networks, 
d e c is i o n -ma k i n g s u p po rt 

I ntegrated water management, emergence and re-emergence 
of biological pests in crops-Cl RAD provides expertise to help its 

partners find environment-friendly solutions acceptable to all 
stakeholders. It is backed by regional networks, as in Reunion, 
and sector-based networks, as for natural rubber and cacao. 
The Centre deals with emerging threats by collaborating with other 
institutions in tropical countries such as South Africa, where it was 
previously not very active. This substantially strengthens its expertise 
in response to different issues that arise. 

--,~~~~-·- Jrrigation water in Mexico-new collective 

Partners 

• CIMMYT, International 
Maize and Whea t 
Improvement Center, Mexico 
• IMTA, lnstituto Mexicano de 
Tecnologia del Agua, Mexico 
• INIFAP, lnst ituto Nacional de 
lnvestigaciones Forestales, Agricolas 
y Pecuarias, Mexico• Ministry of 
Agri culture for Guanajuato State, 
Mexico• Modules of irrigation for 
Distri ct 11 Alto Rio Lerma , Mexico 

• Development of too ls for quant itative 
assessment of the impact of water po lic ies 

• Transferring research results to 
stakeholders 

management methods 

In ari d and semiarid reg ions of M ex ico, 
fa rmin g systems based on irrigati on 
and increas ing appli cati on of ex
ternal inputs (fert i I izers, pesti c ides) 
have been deve loping si nee the 

1960s. Much of the water used for irri
gation is tapped from aqui fers
w hich until now have been the 
keystone fo r agri cultural deve l
opment in these reg ions. How
ever, these groundwater reserves 
are now being rap id ly dep leted . 

Thi s situation is espec iall y cri t ica l 
in Guanajuato state: the water tab le is 

decreas ing by 2 m/yea r due to overtapping. 
Research to come up w ith effective techni ca l and inst itut ional so lu-
t ions is a pri o ri ty. How coul d less water be used w hil e main ta ining 

agri cul tural income? Thi s is one of the aims of the ASOS ID project, w hi ch was 
launched in Guanajuato jo intl y by CIRAD, CI MMYT, M exica n resea rch inst itu
t ions (INIFAP and IMTA), the M ex ica n government and orga ni zat ions of irri gator 
fa rmers. Three di ffe rent co ll ect ive we ll management methods were stud ied : 
economic instruments, w ith quotas and power pri c ing fo r irri gat ion pum ps, 
techno log ica l innovat ions such as d irect-seed ing techniques, and in st ituti onal 
adaptations, w ith co ll ect ive rul es on pumping and water use. 



~ For further information 

Jourdain D, 2004. Impact des polit iques visa nt 
a reduire la consommation brute en eau 
des systemes irrigues : le cas des puits geres 
par des co llectifs de producteurs au Mex ique. 
These de doctorat, Faculte des sciences 
economiques, universite Montpellier I, 
Montpellier, France, 341 p. 

Jourdain D, 2004. Impact of institutional 
changes w ith in small -sca le co llective irrigated 
systems: A case-study in Mex ico. Water 
resource management for loca l development: 
governance, institutions and polic ies, 8-11 
November 2004, Loskop Dam, South Africa 

Jou rdain D. Benoit-Cattin M, Lidon B, 
Triomphe B, 2004. Qu i paiera la facture 
de la reduction de la stab ilisat ion des nappes : 
le cas des aquiferes du Bajio Guanajuatense, 
Mex ique? Communica tion au 4e Seminaire du 
Programme de recherches coordonnees sur les 
systemes irrigues (Pcsi ), 25 et 26 novembre 
2004, Montpell ier, France 

Collective we ll pumping stati on in M ex ico. 

I Research results 

• Effect of financial, technical 
and institutional solutions 

Different scenarios were assessed on the basis of game theory concepts (Nash 
equilibrium) and mathematical programming (MCP algorithms, ie mixed com
plementarity problem). The quantitative analyses focused on the effects of three 
water management methods, separately or concomitantly applied. 

Implementing collective rules change alone had very little effect on the overall 
water consumption of the farmers' group. For instance, when the pumping cost
sharing rules were changed to keep individual farmers from consuming more than 
they were actually paying for, the quantity of water supplied to each farm varied 
more than the total quantity of water consumed by the group. There was a redis
tribution of the resource between group members without any overal I drop in con
sumption, so the effect was more in terms of equity than of water use efficiency. 
Thu s, for political decision makers, just modifying the collective regulations is of 
very little interest. 

When, on the other hand, the power price rates were increased, and the coop
erative and noncooperative equilibriums were compared, the differences in con
sumption levels increased (ie farmers under the cooperative equilibrium consumed 
less water). Changing the collective rules thus strengthened the power price rate 
reforms. 

Finall y, simply implementing direct-seeding techniques led to a reduct ion in 
water consumption, but this was not enough to stabilize the water table. Besides, 
some well management rules currently being implemented (a llocation of water 
extraction costs, set periods between two irrigation sessions) do not encourage 
farmers to adopt the direct-seeding technique. 

• Negotiation support tool 
Combining the power price rate change, the negot iation of rules for collective 
wells and technical innovations could stabilize the water table sustainab ly in a 

coherent way. However, various combinations of these three instruments 
could also be applied to reduce water consumption. These combinations 
will have different effects on stakeholders in the agricultural sector as well 
as other society sectors. The quantitative approach, whereby the poten
tial impacts of these combinations are analysed, provides an effective nego
tiation support tool. 

Departments : Annual Crops, Territories, Environment and People 
UPR : Water Management 
Damien Jourdain, Bruno Lid on 
UPR : Innovation and Dynamics of Farming Systems 
Bernard Triomphe 

damien.jourdain@ci rad .fr, 

bruno.lidon@ci rad . fr, 

bernard.triomphe@ci rad . fr 
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-~-Fruit flies-Reunion expertise 

Partners 

• FAO , Food and Agriculture 
Organization of the United 
Nations, Italy• IAEA, International 
Atomic Energy Agency, Austria 
• ICIPE. International Centre of 
Insect Physiology and Ecology, 
Kenya • IITA, International Institute 
for Tropical Agriculture, Benin 
• USDA. United States Department 
of Agriculture, USA 

Geographical regions : Reunion, West 
Africa (Benin, Burkina Faso, Ghana, 
Guinea, Mali, Senegal), Kenya, Central 
Africa (Cameroon, Central African 
Republic, Chad. Congo, Gabon, 
Nigeria]. New Caledonia . 

Books 
Quilici 5. , Vincenot D. and Franck A., 
2003. Les auxiliaires des cultures fruiti eres 
a l'rl e de la Reunion. CIRAD, 168 p. 

Jeuffrault E., S. Quilic i (eds), 2001 . Guide 
pratique a !' inspection phytosa nitaire 
aux frontieres (ports et aeroports) contre 
!' introduction des mouches des fruits 
d' importance economique pour la zone 
de !'ocean lndien. PRMF-S PV, Reunion, 
172 p. 

Quilic i 5., Jeuffrault E. (eds), 2001 . 
Plantes-h6tes des mouches des fruits : 
Maurice, Reunion, Seychelles. PRMF-COI, 
Reunion, 227 p. 

Miscellaneous 
Technica l fact sheets, posters, videos on 
crop pests in the Indian O cea n reg ion 
(in English and French) 

Website 
Crop protection research centre (in French) 
www.cirad.fr/ reunion/recherche/ 
protection_des_plantes 

useful for Africa 

Fruit flies (Tephritidae) are pests of fruit and vegetable crops in hot regions. CIRAD 
has long been monitoring the evolution of these species in Reunion, 

New Caledonia and French 
Guiana, with the aim of 
developing h ighlyefficient, 
environment-friendly 

C, 

control proced-ures . CIRAD's 
expertise in this area is also 

being tapped el-sewhere 
in the world, espe
cially in Africa, where 

new species have been 
re-ported. The research 

goal is to gain further insight 
into the biology, population dynamics and ecology of species that have a 

substantial economic impact. 

• Invasions-between-species dynamics 
In Reunion, the introduction of Bactrocera zonata, a fruit fly species of Asian origin, 
has caused the displacement of other previously established species (Ceratitis spp.). 
lnterspecific competition within the species complex on the island, which occurs 
gradually after the introduction of new exotic species, is currently the focus of in
depth research. The aim is to be able to determine ways of predicting the invasive 
potential of a species in a given environment on the basis of a detailed understanding 
of its biological traits. Changes in the between-species balance are determined by 
the demographic characteristics of each species, their responses to environmental 
factors and their capacity to make use of a varying range of hosts. Direct interact
ions also affect this balance, eg aggressiveness and host-marking pheromones. Studies 
have revealed that B. zonata, a fruit fly that has been emerging in Egypt in recent 
years, could invade the entire Mediterranean Basin region, especially because of 
its high tolerance of low relative humidity conditions during the pupal stage. 

• Control strategies 
Following the development of supervised control methods (monitoring by sexual 
trapping, spot treatments) in the 1990s, the focus is now on biotechnical methods
determining trapping systems that are the most attractive for females of the dif
ferent species and testing the efficacy of bait stations or mass trapping. Biolog
ical control is an essential component of the strategy. Thus a fruit fly ovo-pupal 
parasitoid of Asian origin, Fopius arisanus, is currently being acclimated in 
Reunion through a collaboration with USDA in Hawaii. The biology, specificity 
and behaviour of this beneficial species are also being investigated. 

• Emerging species in Africa 
In Africa, various native Ceratitis species regularly attack fruit crops. The recent 
arrival of a species of Bactrocera dorsalis complex has markedly changed the 



~ For further information 

Duyck P. -F. , David P. and Quilic i S., 2004. 

A review of relationships between interspecific 
competiti on and invas ions in fruit fli es 
(Diptera, Tephritidae). Ecologica l entomology, 
29: 51 1-52 0 

Vayss ieres J.F., Sanogo F. et Noussourou M ., 
2004. lnventa ire des especes de mouches 
des fruits (Diptera Tephritidae) in feodees au 
manguier au Mali et essa is de lutte raisonnee. 
Fruits, 59 (1 ), 3-16 

Duyck P.F. and Q uili ci S., 2002. Survival and 
development of different life stages of three 
Ceratitis spp. (Diptera, Tephritidae) reared at 
five constant temperatures. Bulletin of 
Entomologica l Resea rch, 92 (6): 461-470 

Vayss ieres J.F. and Kalabane S., 2000. 
Inventory and fluctuation of the catches of 
Diptera Tephritidae associated with mangoes 
in coastal Guinea . Fruits, 55 (4), 259-270 

I Research results 

situation in terms of damage incurred and control methods required . This species, 
which appeared 2 years ago in East Africa, has just been detected in some 
Central and West African countries and it is probably already widely distributed . 
As a result of the installation of a CIRAD scientist at IITA, in Benin, the first studies 
on the bioecology of local species and on the threat of this emerging pest were 
initiated in 2004. An international programme for the integrated management of 
B. dorsalis, which includes a biological control component and the use of the so
called male annihilation technique (MAT), is also being developed in partnership 
with many West African countries. This programme will benefit from the results 
of research carried out in Reunion. 

Batrocera zonata lay ing. 

Departments : Fr_uit and Horticultural Crops, 
Advanced Methods for Innovation in Science 
Magalie Jannoyer, Project Manager 
in the Tropical Fruit Subsector 
UPR: Plant Communities and Biological 
Invaders in Tropical Environments 
Serge Quilici 
UPR : Integrated Fruit Production 
Jean-Fran<;:ois Vayssieres 
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Sugarcane pests-regional cooperation 

Partners 

• DAEA, Department of Agriculture 
and Environment Affairs, South 
Africa • FDGDON, Federation 
departementale des groupements 
de defense contre les organismes 
nuisibles, Reunion • Pest, Disease 
and Variety Control Committees, 
South Africa• SASRI, South 
African Sugarcane Research 
Institute, South Africa 
• University of Kwazulu-Natal, 
South Africa• University of Reunion 

with southern Africa 

A successful partnership has been established between research institu
tions of the sugarcane subsector in Reunion and Kwazulu-Natal province 
in South Africa. After 3 years, this cooperation was expanded to the entire 

southern African and Indian Ocean regions. This project, funded by the 
Regional Council of Reunion and implemented by CIRAD and SASRI, 
focused on the Eldana saccharina stemborer, a major lepidopteran sug-

arcane pest. The extent of outbreaks and their conditions, the damage 
caused and control strategies were studied in depth, and the tech

nical results were handed over to the South African sugar industry. 

G • Diagnosis and agricultural 
recommendations 

Kwazulu Natal province accounts for 80% of all sugar produced in South Africa, 
with more than 300 OOO ha under sugarcane, mainly grown on smallholdings 
(50 OOO farms with less than 5 ha of sugarcane) and on 2 OOO large commercial 
plantations of more than 10 ha. Eldana saccharina stemborer attacks in sugar
cane fields were found to be significantly lower on smallholdings . This could be 
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Sugarcane fie ld in the hill s of Kwazulu-Nata l. 

• A regional partnership rei nforced 
by a project developed on a joint top ic: 
decentrali zed cooperation model 
applicab le to other topics 

• Sharing strategies to be implemented 
by sma llholders in regions w ith similar 
environments 

• Sc ientific exchanges: training, vis its, 
presentations at SASTA congresses 
(2 002 , 2003 and 2004). 

~ For further information 

Goebel F.R. , Way M .J., Gossard C., 2005. 
Distribution and damage of Eldana saccharina 
(Lepidoptera: Pyra lidae) through the South 
Afri can suga r mill areas. An analys is of the 
P&D data co llected from 2001 to 2003. 
Journal of Economic Entomology (in press) 

Goebel F.R. , Way M .J., 2003. Investigation of 
the impact of Eldana saccharina (Lepidoptera: 
Pyralidae) on suga rcane yield in f ield trials in 
Zulu land. Proceedings of the South Afr ican 
Sugar Technologists Assoc iation, 77: 256-265 

Way M .J., Goebel F.R., 2003. Patterns of 
damage from Eldana saccharina (Lepidoptera: 
Pyra li dae) in the South Afr ica n suga r industry. 
Proceedings of the South Afr ican Sugar 
Technologists Association, 77: 239-240 

Way M.J ., Goebel F.R., Gillespi e W., 2003. 
Surveying Elda na saccharina (Lepidoptera: 
Pyra lidae) in a sma ll-sca le grower sector of the 
South African suga rcane industry. Proceed ings 
of the South Afri ca n Sugar Techno logists 
Association, 77: 275-277 

explained by the fact that less intensified cropp ing techniques are 
used and biodiversity is greater on these farms. The heav iest attacks 
were noted on large plantations where high quantiti es of nitrogen 
ferti I izer had been applied. Nitrogen is a key outbreak intensity 
factor-SASRI is currently co nduct ing trials to determine the rel a
tionship between plant nitrogen leve ls and damage to sugarcane 
crops and the ultimate impact on sugar production . The use of 
suscept ible sugarca ne varieties and late cane harvesting are aggra
vating factors. An analysi s of outbreak survey results hi ghlighted 
correlations between stemborer outbreaks and severa l environ
mental and agronomic parameters. The high ri sk areas are currently 
being mapped . 

SASRI and CIRAD conducted training sessions for teams that 
provide crop protection on smallholdings and offered regul ar 
support to streamline the survey and data collection methods. The 
project results were transferred to development agents to help them 
in drawing up agricultural recommendations. 

• Strengthening institutional 
and scientific ties 
Crop protection specialists from Reunion and South Africa met on their own ter
rain and with stakeholders of the sugarcane subsector. Their participation in annual 
congresses of the South Afri ca n Sugar Technologists' Association (SASTA), which 
brings together more than 500 participants from southern Africa, has consolidated 
scientific partnerships on different projects, and has enabled French specialists 
to become better known within anglophone networks. Eight students from 
Reunion and one from South Africa were involved in resea rch conducted by 
CIRAD and SASRI. 

The partners decided to broaden their cooperation to overcome major gaps in 
scientific resources in countries of the southern Afri ca n and Indian O cea n regions. 
CIRAD, SASRI and the Regional Council of Reunion thus drew up a new project 
(2005-200 7) that will inc lude participants from Mozambique, Zimbabwe, Mada
gascar, Tanzania, Mauritius and Swaziland. 
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New sources of resistance to coffee 

Partners 

• CABI Bioscience, UK• Catholic 
University of Louvain, Belgium • CORI, 
Coffee Research Institute, Uganda 
• EARO, Ethiopian Agricultural 
Research Organization, Ethiopia 
• European Union • University 
of Kinshasa, Democratic Republic 

of the Congo 

• 

• Creation of a co llection of wild Ugandan 
coffee trees at CORI 

• Conservation of the pathogen in 
international myco logica l collections 
(CABI Bioscience, CIRAD) 

• Creation of res istant varieties, which 
are currentl y being assessed at CORI 

~ For further information 

Janzac B., Musoli P., Rousse l V. , Bonnemayre 
K., Pinard F., Leroy T. , Dufour M., Kyetere D., 
Haki za G., Tshil enge P., Kalonji A., Girma A., 
Bieysse D., (in press). Control of coffee w ilt: 
study of geneti c diversity of Fusa rium 
xylarioides and Coffea canephora from 
Uganda. Proceedings ASIC 20th Conference, 
11 -15 October 2005, Banga lore, India 

\ 

wilt-a disease that is re-emerging 
in East Africa 

Coffee wi It, caused by Fusarium xylarioides, is a coffee tree disease 
that is re-emerging in Africa. It reappeared in the Democratic 
Republic of the Congo in the 1980s, then in Uganda, and it recently 
spread into robusta coffee plantations in Tanzania and arabica plan-
tations in Ethiopia, resulting in a serious decline in areas planted 
with coffee. This vascular fungal disease can kill a coffee tree within 

9-18 months. Replanting is impossible in infected soils due to 
the lack of an available efficient fungicide or resistant commer

cial coffee varieties. Susceptible planted varieties are thus dis-
appearing and robusta and arabica gene pools are eroding. 

Coffee is an essential export product in Central and East African 
countries, and 80% of this coffee is produced by smallholders. 

Thus research has been initiated, within the framework of an EU INCO 
project, to develop coffee varieties with sustained resistance to coffee wilt. 
It involves a genetic diversity study on the causal agent of this disease and on 
coffee trees. 

The genetic diversity of the pathogen was found to be low and it seems to be 
species-specific to Coffea arabica or C. canephora. Through artificial inoculations, 
resistant C. canephora trees were identified in existing germplasm collections 
or plantations. These results will contribute towards developing a breeding strategy. 

Surveys were carried out in primary forests of western Uganda, and wild 
C. canephora plants were collected. The first DNA diversity results show that 
an original genetic group has been identified that differs from other known 
C. canephora groups. These new genetic resources from wild Ugandan coffee will 
be evaluated and could be integrated in coffee breeding programmes, especially 
to select for resistance to coffee wi It. 

Two rows of coffee shrubs destroyed by coffee wilt. 
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South American leaf blight of rubber trees-mobilizing 
the producing countries 

Partners 

• CEPLAC, Commissa o 
Executiva do Plano da Lavoura 
Cacau eira, Brazil• EMBRAPA, 
Empresa Bra sile ira de Pesquisa 
Agropecuaria, Brazil• Groupe 
Mi chelin, France • IAC. lnstituto 
Agron 6mico de Cam pinas , Brazil 
• INRA, lnsti tut nati onal de la rech erche 
agronomiqu e, France • IRRDB, 
International Rubber Research 
and Development Board, Malaysia 
• University of Botu ca tu , Brazi l 
• Un iversity of Santa Cru z d' llheus, 
Brazil• University of Vii;:osa , Brazil 

• Crea tion of a special section on the 
IRRDB website (www. irrdb.net) 

• Creation of a programme in French 
Gu iana and Braz il to train scientists 
and quarantine service staff on recogn izing 
and studying the fungus 

,,.0 For further information 

Garcia D., Mattos C. R.R., Gonc;:a lves P.S., and 
Le Guen V. , 2004. Selection of rubber clones 
for res istance to South Ameri an lea f blight 
and latex yield in the germp lasm of the 
M ichelin Plantation of Bahia (Braz il ). Journal 
of Rubber Resea rch, 7(3): 188-197 

Le Guen V. , Rodier-Goud M ., Troispoux V. , 
Xiong T. -C., Brottier P., Bill ot C., Seguin M ., 
2004. Characteri za ti on of polymorph ic 
microsa tell ite markers for M icrocyclus ulei, 
causa l ag nt of South Ameri can leaf blight 
of rubber tree. Mo/ cular Eco logy Notes, 
5: 122-124 

Le Guen V., Lespi nasse D., O liver G., 
Rodier-Goud M ., Pi nard F., Seguin M ., 2003. 
Molecular mapping of genes conferring field 
res istance to South America n lea f blight 
(Microcyclus ulei) in rubber tree. Theoretica l 
and App lied Genetics, 108: 160-167 

Lekawipa t N., Teerawatanasuk K., 
Rod i r-Goud M ., Seguin M ., Vanavichit A., 
Toojinda T. , Tragoonru ng S., 2003. Geneti c 
divers ity analysis of w i ld germp lasm and 
cultivated clones of Hevea brasiliensis Muell . 
Arg. using microsa tellite markers. Journal of 
Rubber Re ea rch, 6: 36-47 

South Ameri ca n leaf bi ight of 
rubber trees, caused by M icrocy
clus ulei, is we ll known in Latin 

Ameri ca-where it has had a 
severe impact on natural ru bber 

plantations-but it has not yet 
affected other countri es pro

duc ing natural ru bber. Th e 
introducti on of thi s d isease in 

the large areas of Asia and Afr ica 
w here thi s rubber is produced would be catastrophic for the millions of small-

ho lders w ho grow highly suscepti b le cl ones. Everyone is preparing for thi s pos
sibility. In Asia, preventive measures are being taken and quarant ine servi ces are 
ready. But the demand for latex is increas ing. How ca n the rubber-growing areas 
be protected? How ca n natural rubber cropping be expanded, espec iall y in Latin 
Ameri ca ? One option would be to repl ace the current cl ones with res istant va ri et ies . 

At the instigation of the Michelin company and CIRAD, in partnership w ith IRRDB, 
an internati onal seminar was held in Braz il to review the research under way glob
all y, although mainly looking at that being carri ed out by CIRAD and Michelin in 
South Ameri ca . Thi s resea rch is focused on the diversity of the paras ite and its epi 
demio logica l traits (French Guiana, Brazil ), on molecular marking of res ista nce genes 
(French Guiana, France), and on breeding to deve lop high-y ield ing res istant va ri
eti es (Braz il ). M ore than 5 600 pl ants obta ined by cross ing high-y ielding clones 
w ith cl ones res istant to M. ulei are current ly being eva luated in the f ield. Fourteen 
promising cl ones are thus in the f inal evaluati on phase and four have already been 
recommended fo r release to semi-commerc ial plantat ions. 

The seminar parti cipants dec ided to strengthen research on the ep idemio logy and 
b io logy of the pathogen, to extend the current French-Braz ilian resea rch ini t iat ives 
to Asian and Afri ca n countries w ith international fun ding support, and to train young 
As ian and Afr ica n sc ient ists on the character
isti cs of thi s funga l pathogen. An internati onal 
natural rubber c lone network w ill be set up to 
test new va ri eti es . Finall y, al I sc ient ists and 
quarant ine serv ices in rubber-produc ing coun
tri es w ill be prov ided access to the entire body 
of data that has been acquired to date. 
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Marc Seg uin, Valeri e Puj ade-R enaud . 
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Genetic resources of cocoa-a network 

Partners 

• CATIE, Centro Agronomico 
Tropical de lnvestigacion y 
Ensenanza, Costa Rica • CCI, 
Cocoa and Coconut Institute, 
Papua New Guinea• CEPLAC, 
Comissao Executiva do Plana da 
Lavoura Cacaueira, Brazil• CFC, 
Common Fund for Commodities, 
Netherlands• CNRA. Centre national 
de recherche agronomique, 
Cote d' Ivoire • CRIG, Cocoa Research 
Institute of Ghana, Ghana• CRIN, 
Cocoa Research Institute of Nigeria, 
Nigeria • CRU, Cocoa Research Unit, 
Trinidad and Tobago • ICCO, 
International Cocoa Organization, UK 
• INIA. lnstituto Nacional de 
lnvestigaciones Agricolas, Venezuela 
• INIAP, lnstituto Nacional de 
lnvestigaciones Agropecuarias, Ecuador 
• IPGRI, International Plant Genetic 
Resources Institute, Italy 
• IRAD, lnstitut de recherches 
agronomiques pour le developpement, 
Cameroon • MALMR, Ministry of 
Agriculture, Land and Marine 
Resources, Trinidad and Tobago 
• UNAS, Universidad Nacional de la 
Selva, Peru • University of Reading, UK 
• USDA, United States Department of 
Agriculture, USA• MCB, Malaysian 
Cocoa Board, Malaysia 

~ For further information 

Aikpokpodion P.O., Badaru K., Eskes A. , 2003. 
Improv ing brown budding efficiency in cacao, 
Theobroma cacao L. : effects of twig 
manipulation and some contro l trea tments 
of funga l infection on new sprouts. 
Crop Protection, 22 : 1-6 

Nyasse S.1 Efombagn I.B., Bouambi E. , 
Ndoumbe-N keng M .1 Eskes A.B., 2003. Earl y 
se lection for resistance to Phytophthora 
mega karya in loca l and introduced cocoa 
va ri eties in Cameroon. Tropica l Sc ience, 
43: 96-102 

Eskes A. B.1 Engels J.M .M ., Lass R.A. (Eds), 
2000. Working procedures fo r cocoa 
germplasm eva luation and se lection. 
Proceedings of the CFC/ICCO/IPGRI project 
workshop, 1-6 February 1998, Montpellier, 
France. IPGRI , Rome, Italy, 176 p. 

Website 
The result w ill be in tegrated in the CocoaGen 
DB cocoa database compri sing geneti c, 
genomic and phenotyp ic cocoa data (CI RAD, 
University of Reading) 
cocoagendb.c irad. fr 
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supported by the entire subsector 

.... 
A project promoted by all 
stakeholders in the cocoa 

subsector, entitled " Cocoa 
germplasm utilization and con

servation: a global approach " , 
was conducted from 1998 to 

"- 2004. This project, funded by 
the Common Fund for Com
modities, US and UK chocolate 

associations, CIRAD, and by 
research centres of 10 Latin American, African and Asian cocoa-producing coun

tries was aimed at setting up a research network to make optimum use of cocoa 
genetic resources. 

Thirteen partner institutions in 11 producing countries are currently assessing 
and breeding new cocoa varieties, while focusing especially on enhancing 
disease and insect resistance. Trials are under way to compare cocoa hybrids and 
clones. A multi-location study has been set up in eight countries to test clones 
from quarantine centres (Montpellier, Reading). Interactions between these 
25 " international" clones with 25 Phytophthora strains were investigated at Cl RAD 
in Montpellier. A working collection of 110 clones, representing a broad range 
of genetic diversity, has been disseminated to partners along with new clone 
screening methods. 

CIRAD was involved in coordinating the project, under a contract signed with 
IPGRI, along with research activities in Montpellier, in Trinidad with CRU and 
in Cote d'Ivoire with CNRA. The project wrap-up workshop was held at the Uni
versity of Reading in March 2004. Based on the success of this project, the same 
partners drew up a new 5-year project entitled "Cocoa productivity and quality 
improvement, a participatory approach". In this new project, the experimental 
network is reinforced, while focusing especially on participatory breeding, with 
cocoa growers assessing the best varieties. 
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Trials w ith loca l cocoa clones in Ecuador. 
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Innovation and application 

Partners 

• Crete d'Or Entreprise, Reun ion 
• GENIAL UMR: Food Process 
Eng ineering (INA-PG, ENSIA, 
CEMAGREF, INRA] 

C IRAD and its partners are working to develop new tools and 
concepts. These innovative operations cover a wide range 

of fields. In Reunion, a company is developing specific meat products 
for the different communities on the island. Meanwhile, Mediterranean 
countries are working to establish registration and control mechanisms, 
so as to guarantee the geographical origin of their products. 
To compensate for the lack of specialists in weed taxonomy, 
identification support software has been designed for farmers on the 
Ganges plain in India. A new sugarcane variety has been approved in 
Guadeloupe for industrial-scale exploitation, in partnership with the 
commodity production sector. In Central America, the positive effects 
of agroforestry on coffee quality have been characterized and 
modelled, providing useful arguments for promoting the local product. 
Lastly, economists from CIRAD are looking into the concept of rights 
markets to see how they could modify their approach to public policy 
in terms of development. 

products 

Some co mmuniti es in Reunion do not eat either pork or beef. Crete 
d'Or Entrepri se, a loca l poultry abatto ir and processor, is developing 

an ori ginal range of meat produ cts fo r these consumers. The CIRAD 
agrifoods unit in Reunion is invo lved in the initiati ve and is conducting 
a resea rch project aimed at improv ing the techno log ica l properti es 

of chi cken fat. 

• Advantages and disadvantages 
of chicken fat 

G The techno log ica l prope rti es of the fa t used in meat products 
are of vi ta l importa nce. There are two sources of fat on chicken ca r-

casses : the skin and abdominal fa t. Compared to pork fa t, w hi ch is recogni zed 
fo r its tec hno log ica l propert ies, chi cken abdominal fat has a low melt ing po int 
and less co njunct ive t iss ue. However, it has better nutri t ional propert ies, as it is 
ri ch in un saturated fa tty ac ids. Even so, it is chi cken skin that is often used fo r 
some products, since it is more structured than abdominal fat. There are two draw
backs to chi cken fa t: it ca n pose a hea lth ri sk (the skin is the main co nta mina
t ion vector) and its o rga no lepti c quali ty is poo r (it oozes at room temperature, 
pa rt icu larl y in the trop ics). 
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I Research results 

Patent 
Arnaud E., Collignan A., 2004. Food 
applications of chicken fat and products 
obtained. French patent n° 04 03 098 

~ For further information 

Arnaud E., Trystram G., Relkin P., Collignan A. , 
2005. Thermal characteri zation of chicken fat 
dry fractionation process. Journal of Food 
Engineering (in press: www.sc iencedirect. com) 

Arnaud E., Pina M ., Collignan A. , 2004. 
Influence of factors involved in chi cken fa t dry 
fractionation process: effect of coo ling. 3rd 
Euro Fed Lipid Congress and Expo: Oil s, Fats 
and Lipids in a Changing World, Edinburgh, 
United Kingdom, 5-8 September 2004 

Arnaud E. , Pina M., Collignan A. , 2004. Study 
of two thermal pathways in chicken fa t dry 
fractionation. [CD-ROM computer fil eJ. 
Proceedings, 9th In ternational Congress on 
Engineering and Food, Tools and Methods for 
Food Engineering section, ICEF, 7-11 March 
2004, Montpellier, France, p. 53 -58 

Arnaud E. , Relkin P. , Pina M ., Collignan A., 
2004. Characteri za tion of chicken fa t dry 
fractionation at pilot sca le. Eu ropea n Journal 
of Li pid Sc ience and Technology, 106: 591-598 

• Dry fractionation 

Dry fractionation, which is commonly used to process palm oil and dairy fat, has 
been tested for chicken fat. Controlled cooling of melted fat leads to selective 
crystal I ization of the most saturated triglycerides and, after filtration , a sol id frac
tion equivalent to lard and a liquid fraction resembling salad oil are obtained. 
The shape of the cooling profile governs the quality of the fractions . The process 
should be suitable for producing filterable crystals on an industrial scale. The effects 
of the different factors in the process on crystal I ization kinetics and fraction qua I ity 
have been studied in depth, notably under a postgraduate thesis, which has enabled 
closer control of the operation. 

• Texturing 
Other studies have looked at texturing of fat, either fractionated or not, by gel I ing 
with alginates: the aim is to imitate pork bard. Meanwhile, industrial trials are 
under way of a manufacturing process producing 100% poultry products con
taining modified fats (olein, stearin and textured fat) made by Crete d'Or Entre
prise. The initial findings show that the fats used blend well with the products 
tested, and that product texture can be varied by adjusting fat quality. These new 
types of fat can also be used to make new 100% poultry products such as potted 
chicken, meat preserved in fat, pate coatings and, in the case of textured fat, 
tournedos or kebabs . The liquid fraction could be marketed as a speciality oil. A 
patent application has been made for the various products resulting from these 
studies and their field of application. 

A study is under way at a local factory to assess the techno-economic viabi I ity 
of the process. A broader market survey is also planned, with a view to applying 
these results outside Reunion. 
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Left: chicken fa t (background) and stea rin (foreground); 
ri ght: olein (background) and fa t gel (foreground). 
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Protecting the agrifood heritage 

Partners 

• INAO, lnstitut national des 
appellations d'origine, France 
• INRA, lnstitut national de la 
recherche agronomique, France 
• MAAPR, Ministry of Agriculture, 
Food, Fisheries and Rural Affairs, 
France• Ministries of Agriculture 
in Iran, Jordan, Lebanon, 
Morocco and Tunisia • Private 
partners and producer 
organizations (France, Iran, 
Jordan, Lebanon, Morocco, 
Tunisia] • World Bank, USA 

~ For further information 

Devautour H., Gerz A. , Danflous J.P., 
Cerdan C. (eds), 2005. Promoting agri cultural 
competitiveness through loca l know-how : 
a workshop on geographic indications for 
Middle Eastern and North Afri ca n agri-food 
products. Summary of the workshop, 
7-10 June 2004. CIRAD, Montpellier, France, 
the Worl d Ba nk Group, Washington D.C., 
USA, 52 p. 

Devautour H. , Gerz A., Danflous J.P., 
Cerdan C. (eds), 2004. Promouvo ir la 
competitivite de !'agri cul ture pa r les savoir
fa ire locaux. Proceedings of the workshop on 
geographic indica tions for Middle Eastern and 
North Afr ican agri-food products. Montpellier, 
France, 7-10 June 2004. CI RAD, Montpellier, 
France, the World Bank Group, Washington 
D.C., USA, 94 p. 

of developing countries 

The world over, the origins of certain products serve to guarantee quality and inspire 
confidence among consumers . Since 1994, the World Trade Organization has 
recognized protected geographical indications as a specific type of intellectual 
property right. CIRAD and the French lnstitut national des appellations d'origine 
(INAO) have been working since 2004 to provide technical and legal support in 

several countries, notably Indonesia, the 
Dominican Republic and Brazil. In 

conjunction with the 
African Intellectual 
Property Organization, 

support mechanisms are 
being established in var

ious African countries. In 
2005, CIRAD will be partici

pating in the European SINER-Cl 
project (Strengthening I nterna

tional Research on Geo-
graphical Indications) 

coordinated by INRA, to 
analyse the international 

impact of these develop-
ments. Meanwhile, at the request of the World Bank and the French Ministry 

of Agriculture, CIRAD, INRA and INAO have joined forces to share their experience 
with various countries in the Mediterranean "region": Iran, Jordan, Lebanon, Tunisia 
and Morocco. 

• Labels of origin for Mediterranean 
region products 
Protected geographical indications apply to products whose characteristics are 
primarily linked to their place of origin. They protect customers and consumers 
from counterfeit goods. Such labels have long been recognized in Europe, and 
other countries are now showing interest, in the hope of using them to promote 
original local products, thus serving the cause of rural development. 

Many agricultural products owe their market value to their area of origin, such 
as Khorasani saffron from the Islamic Republic of Iran and "Maltese" oranges from 
Tunisia, which are aiming for larger export markets, and cherries from Aarsal in 
Lebanon and dates from the Jordan Valley, which are niche products. Making these 
products stand out with protected geographical indications could help to safe
guard traditional production methods and skills. Rational determination of pro
duction zones and commitments to quality would help to improve the compet
itiveness of these products. To this end, the countries concerned need to set up 
national registration and control mechanisms. 

• A collective commitment 
This approach means calculating the consequences of the options chosen, which 
wi 11 involve producers, traders and processors. Labels serve to cut competition 



~ 
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I Research results 

Date packing plant in the Jordan Valley. 

from mass-produced goods and protect unique products, but they 
also require a commitment on the part of every stakeholder to 
decisions made jointly. Determining geographical areas of origin 
requires wide-ranging consultation . A list of specifications has 
to be established, to set out the specificities that differentiate the 
product from others and make it unique, along with the pro
duction methods and processing techniques used . In order for 
these documents to be submitted to the authorities, a compro
mise must be reached through consultations between those 
farmers' groups, processors and traders keen to organize them
selves so as to promote their products. The authorities in charge 
of granting labels of origin then guarantee a collective property 
right over the product, shared among the participants. 

Department: Territories, Environment and People 
UPR : Qualification and Territories, part of the Innovation 
Innovation UMR: Technical Change, Learning and Coordination 
in Agriculture and the Agri-Food Sector 

denis.sautier@c i rad. fr 

jean-paul.danflous@ci rad. fr 

OSCAR, an identikit picture of weeds 

Partners 

• European Union• IFP, the French 
Institute of Pondicherry, India 
• RWC, Rice-Wheat Consortium 
for lndo-Gangetic Plains, India: 
Consultative Group on International 
Agricultural Research [CGIAR] 
Ecoregional Program• University, 
of Wageningen, Netherlands 

• 

in southern Asia 

The decrease in the number of taxonomy specialists worldwide poses a problem 
for the implementation of the Convention on Biological Diversity. The Conven
tion Secretariat has launched a Global Taxonomy Initiative, and the Global Envi-

+" 

ronment Facility and the Euro
pean Commission are 

now launching invi
tations to tender for 

projects including a 
taxonomy component 

aimed at analysing bio
diversity and studying 

weeds and invasive species. 
To assist in such operations, 

Cl RAD has developed 
IDAO, a no-rights soft
ware, to assist in identi
fying weeds. This inter
active tool enables 

non-specialists to recognize plants easily, using only identikit pictures. 
A project funded by the European Commission's Asia programme is applying 

this software, dubbed OSCAR (Open Source Simple Computer for Agriculture in 
Rural Areas) to enable farmers to identify the weeds in their crops (wheat and rice) 
using a simple, economical electronic device, the Simputer™ . The device, which 
was developed and produced in India, is already available; it is powered by two 
ordinary batteries and uses the Linux free software. 



• Project website: 
europa.eu.int/comm/europeaid/projects/ 
asia-itc 

• Oscar: www.oscarasia .org 

• Simputer™: www.simputer.org 

~ Pour en savoir plus 

Grard P., Prosperi J., Depommier D., 2002. 
New tool s for capacity building in taxonomy 
and environment management: an appli cation 
on mangrove species. Traditional ecologica l 
knowl edge, conservation of bi odiversity and 
sustainabl e development: Proceedings of the 
lndo-French Colloquium, New Delhi, India, 
10-1 6 October 2001 . lnstitut franc;a is de 
Pondichery, Pondicherry, India, p. 155 -1 73 
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Field demonstration. 

The project is working with the 
Rice-Wheat Consortium network 
in southern Asia (Pakistan, 
India, Nepal and Bangladesh) to 
develop a prototype capable of 
identifying some 50 weeds from 
the Ganges Plain. A simplified 
version of I DAO is to be trans
ferred to the Simputer™. The 
package is currently being devel
oped. It will be available in 2007, 
at the end of the project, and 
could be adapted to other species. 

Departments : Annual Crops and Advanced Methods for Innovation in Science 
AMAP UMR : Botany and Computational Plant Architecture 
Pierre Grard, Juliana Prosperi 

pierre.grard@ci rad. fr 

juliana.prosperi@ci rad. fr 

A new sugarcane variety 

Partners 

• BSES, Bureau of Sugar Experiment 
Stations, Australia • Centro de 
tecnologia Copersucar, Brazil 
• CERF, Centre d'essai, de recherche 

et de formation, Reunion • CMCS, 
Centre malgache de la canne a 
sucre, Madagascar• CNRA. 
Centre national de recherche 
agronomique, Cote d ' Ivoire • CSS, 
Compagnie sucriere senegalaise, 
Senegal• CTCS, Centre technique 
de la canne et du sucre, 
Martinique • CTICS, Centre 
technique interprofessionnel 
de la canne et du sucre, Guadeloupe 
• GPS, Groupement des professionnels 
du sucre, Congo, Chad, Cameroon 
• Kenana Sugar Company, Sudan 
• PHILSURIN, Philippine Sugar 
Research Institute Foundation, 
Philippines • Ramu Sugar Ltd, 
Papua New Guinea 

developed in Guadeloupe 

FR 90 840 is the first sugarcane variety developed by CIRAD to be approved for 
industrial-scale farms. It provides a degree of varietal diversification that was 
eagerly awaited by its partners in the commodity chain , particularly those farms 
operating under severe climatic, agronomic and economic constraints . 

In 2004, the variety satisfied the conditions imposed by the sugarcane-sugar
rum commodity chain in Guade

loupe, thus confirming 
its agronomic and 

industrial potential. 

.. 
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It is resistant to sug
arcane smut, rust and 

ratoon stunting, and tol-
erant of leaf scald . It is also 

resistant to yellow leaf virus. 
Its cane yields and sugar 
content are better than 

those of the best control 
varieties, R 5 70 and 

B 80 689, and of the other 
varieties currently grown. 



Partners 

• SN-SOSUCO, Comae sugar refinery, 
Burkina Faso• SUCAF-CI, Cote d ' Ivoire 

• Sucrivoire, Cote d'Ivoire• Sugarcane 
varietal improvement network in West 
and Central Africa, Senegal• USCTA, 
Uganda Sugar Cane Technologists 
Association, Uganda • WICSCBS, West 
Indies Central Sugar Cane Breeding 
Station, Barbados• WISBEN, West 
Indies Sugarcane Breeding and 
Evaluation Network, Barbados• YSRI , 
Yunnan Sugar Research Institute, China 

~ For further information 

Oriol P., Roques D., 2004. Le point sur 
l'avancem nt des travaux d'amelioration 
va ri etale de la canne a sucre en Guadeloupe. 
Paper submitted to the Comite d'ori entation 
technique de la fi liere ca nne, sucre, rhum de 
Guadeloupe, 8 Jul y 2004. Petit-Bourg, CIRAD, 
Abymes, CTICS, Guadeloupe, France, 21 p. 

Orio l P., Roques D., 2004. Amelioration 
var ietale et product ion de plants assai nis de 
ca nne a sucre en Guadeloupe : programme 
europeen Docup 2000-2006. Activiti es report, 
CIRAD, Montpellier, 87 p. 

Daugrois J.H ., 2003. Les malad ies de la canne 
a sucre : programme europeen Docup 
2000-2 006. Activities report, CIRAD, 
Montpellier, 32 p. 

Mari on D., Orio l P. , Domaingue R. , 2002. 
The establishment of a suga rca ne vari ety 

valuation n twork fo r Western and Central 
Afri ca n countri es. South Afri ca n Sugar 
Technologists Association, Abstracts of the 
76th SASTA Congress, Mount Edgecombe, 
South Afri ca, 30 July-2 August 2002 

I Research results 

FR 90 840 is the resu It of Cl RA D 's work at its new varietal creat ion centre at 
Roujol , Guadeloupe. It should help to ensure the sustainability of the loca l sugar 
and rum production industries and is proof of the benefits of this research for part
ners in developing countries. The varieties created in Guadeloupe have been dis
tributed in developing countries that do not necessarily have their own varietal 
c reation centres. Some have been selected or have reached the pre-commercial 
stage in China (FR 93 344 and FR 93 435), Sudan (FR 87 421) and several sugar
producing countries in West Africa. 

Departments : Annual Crops and Advanced Methods for Innovation in Science 
UPR: Genetic Improvement of Vegetatively Propagated Crops 
Philippe Oriol, Daniele Roques 
UPR : Sugarcane Farming Systems 
Associated teams: 
PIA UMR : Polymorphisms of Interest in Agriculture 
BGPI UMR : Biology and Genetics of Plant-Pathogen Interactions 

philippe.oriol@ci rad. fr 

daniele.roques@ci rad .fr 

New certifi ed sugarcane variety FR 90 840. 

Coffee and agroforestry, 

Partners 

• ANACAFE, Asoc iaci6n Nacional 
del Cate, Guatemala • CATIE, Centro 
Agron6micoTropical de lnvestigaci6n 
y Ensenanza , Costa Rica • ICAFE, 
lnstituto del Cafe de Costa Rica, Costa 
Rica • NERC, Natural Environment 
Research Council, United Kingdom 

a successful combination 

Coffee is a shade-adapted plant, and is frequently grown under a forest cover in 
Central America. This ensures more stable and eco-fr iendly production with a 
better product qua I ity. The mer its of such agroforestry systems have been 
confirmed by the resu Its of the European CASCA project (S ustai nabi I ity of Coffee 
Agroforestry Systems in Central America) conducted over the past three years by 
CIRAD and its partners in Costa Ri ca, Guatemala and Nicaragua. Twenty-nine 
students have contributed to this project, inc luding five Latin American and French 
doctoral students. 



Partners 

• PROMECAFE, Programa Cooperativo 
Regio na l pa ra el Desa rrollo Tecnol6gico 
y la Mod erni zac i6n de la Caficultura de 
Centroamerica, Costa Rica • UNA, 
Universidad Nacio nal Agrari a , 
Nicaragua 

• 

Website 
www.casca-project.com/ 
engl ish/ index. php 

~ For further information 

Vaast P. , Angrand J., Franck N., Dauza t J., 
Genard M., 2005. Fruit load and branch 
ring-barking affect ca rbon allocation and 
photosynthes is of leaf and fru it of Coffea 
arabica in the fie ld. Tree Phys io logy, 
25 (6): 753-760 

Vaast P., Bertrand B., Guyot B., Genard M., 
2005. Fru it thinning and shade infl uence bea n 
characteri sti cs and beverage quali ty of coffee 
(Coffea arabica L.) under optimal conditions. 
Journal of the Sc ience of Food and Agri culture 
(publi cation pending) 

Harmand J.M ., Av ila H., Dambrine E., 
Jimenez F. , Beer J., O liver R., 2004. Nitrogen 
dynamics and nitra te water contamination 
in a Coffea arabica-Euca lyptus deglupta 
agroforestry system in Southern Costa Rica. 
Paper, 1 st Worl d Agroforestry Congress, 
Orlando, Un ited States, 27 June-2 July 2004 

Vaast P., va n Kanten R., Siles P., Angrand J., 
Aguilar A., 2004. Biophys ica l interactions 
between timber trees and coffee in suboptimal 
condi tions of Central Ameri ca. Paper, 1 st 
World Agroforestry Congress, O rl ando, 
Un ited States, 27 June-2 Jul y 2004 

Vaast P., va n Kanten R. , Siles P. , Dzib B. , 
Franck N., Harmand J.M ., Genard M., 2004 . 
Shade: a key fac tor fo r coffee sustainab ili ty 
and qual ity. Paper, 20th International 
Conference on Coffee Sc ience (ASIC), 
Ba nga lore, India, 11 -15 October 2004 
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Under adequate shade, coffee 
trees receive 60-70% of the 
so lar radiati on. Thi s results in 

lower fruit production , but 
better bean size and coffee 
quality. Shade trees help to pro

long the I ife spa n of coffee 
plantations, and buffer the 
production flu ctuations reg
istered from yea r to yea r in 
plantations w ithout shade. 
Soi l fertility is improved 

and nitrogen ava il ab ility is 
greater under the shade of leguminous 

crops than under coffee trees in full sun or under the shade of 
non- leguminous trees . 

Studies of leaf and fruit photosynthesis have enab led mod
elling of the effects of the microc limate on ass imil ate production and allocat ion. 
Environmental impacts such as ca rbon sequestration, emi ss ions of greenhouse gases 
(meth ane, ca rbon dioxide and nitrogen protoxide) and nitrate leaching have also 
been quantified. Introduc ing shade trees increases ca rbon sequestration in the 
biomass, litter and so il , and reduces nitrate leachin g. 

Socioeconomic analyses have been co nducted at the leve ls of the coffee fa rm 
and the timber commodity chain . By the time the project ends in 2006, mode l
ling work combining soc ioeconomic and biophysical aspects (water, light, nitrogen 
and carbo n) should have enab led the estab li shment of agri cultural recommen
dations and decision support tools to se lect shade trees and refine the manage
ment of coffee agrofo restry systems. The aim is to improve producer incomes by 
ensuring quality coffee production and diversifying their sources of income, notab ly 
through producing timber and developing environmental servi ces such as water 
quality and carbo n sequestrat ion. 

Mature Arab ica coffee trees shaded by Cravil/ea robusta 
in the Antigua reg ion, Guatemala. 

Depart ments: Tree Crops 
and Forestry 
UPR : Function ing 
a nd Man ageme nt of Tree- Based 
Planted Ecosyste ms 

philippe.vaast@c i rad . fr 

jean-michel.harmand@ci rad . fr 
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Rights markets for environmental 
management 

Partners 

• IDDRI, lnstitut du developpement durable 

et des relati ons internationales, France • IFB, 
lnstitut franc;:a is de la biodivers ite, France 

Seminar 
M arches de dro its pour la gestion 

de problemes environnementaux, 
international seminar organ ized by CIRAD, 
Montpellier, 20-22 O ctober 2004. The 
proceedings wi ll be available in late 2005, 
on the UPR Forest Resources and Public 
Polic ies webs ite, on CD-ROM and in hard 

copy form 

~ For further information 

Boisvert V. , Ca ron A., Roda ry E., 2004. 
Privatiser pour conserver ? Petits arrangements 
de la nouvelle economie des ressources avec 
la reali te. Journal Tiers-M onde, 177: 61-83 

Karsenty A., Weber J., 2004 . Les marches de 
droits pour la gesti on de l'environnement. 
In troduction generale. Journal Tiers-M onde, 

177 : 7-28 

Trading of access and usage rights is a new mechanism for regulating access to 
and use of natural resources . By dissociating resource ownership and use, these 
markets constitute both a theoretical and a practical break with tradition, and 
their underlying rationale and consequences need to be studied in greater detail. 

These markets were first introduced in the western world in the 1970s and 80s 
(for fishing, atmospheric pollution, milk, etc), and are now being 

extended to cover developing countries, as a new sus
tainable resource management tool. They often 

prove to be impressive regulatory mechanisms, 
but can also be formidable tools for manipu

lation and exclusion. If used carelessly, they can 
result in private appropriation of collective resources 

by local bosses or firms, and serve to perpetuate poverty 
and exacerbate degradation. 

Numerous researchers at CIRAD are now either 
directly or indirectly faced with issues relating to 

these rights markets: buying and se lling of the 
carbon stored in planted ecosystems (forests and 

tree crops), establishment of hunting rights, genetic 
resource exchanges and sales, recognition of water rights, 

and forest biodiversity conservation concessions. This prompted CIRAD to organize 
an international seminar on rights markets for environmental management in 2004. 
The seminar demonstrated that these apparently heterogeneous experiments were 
often based on the same theoretical and practical reasoning, notably the initial 
attribution of rights, social impact, regulatory mechanisms, etc. The seminar had 
a dual impact: it served to group scientists around this original concept and con
tributed to a novel debate among French-speaking countries about this environ
mental management mechanism . A network of researchers interested in the topic 
is being set up, with the publication of the seminar proceedings and an ongoing 
seminar at CIRAD on public policy, in the hope of providing methods and tools 
for analysing and assessing the processes by which public policy is drawn up and 
implemented on an international level. 

Department: Forestry 
UPR : Forest Resources and 
Public Policies 

gu illaume.lescuyer@ci rad .fr 

alain.karsenty@cirad .fr 

Drinking trough in a rangeland area on the edge of an oas is 
in southern Mauritania. 



I 
Some perspectives 

Partnership is at the heart of CIRAD's strategic plan. The Office 
of the Director of European and International Relations consulted 

its partners in 2004 to assess the effects of the institution's recently 
implemented options concerning research programming, organization 
and partnership procedures. This initiative underscored the partners' 
different expectations, which CIRAD can now take into consideration 
in upcoming projects. The future of development-oriented research was 
the general theme of CIRAD's 20th anniversary, as discussed during a 
conference organized in collaboration with the Academie d'agriculture 
in Paris. Finally, CIRAD also strongly stresses knowledge dissemination 
and sharing through its partnerships. The aim is not simply to 
disseminate knowledge and publicize CIRAD. The Office of the 
Director of Innovation and Communication also contributes to major 
programmes designed to reduce the digital gap in developing countries. 

ClRAD's evolution 
as viewed by its partners 

The 2002-2005 agreement on objectives that CIRAD signed with the French 
government is coming to an end and preparation for the 2006-2009 agreement 
is already under way. The Office of the Director of European and International 
Relations thus decided to seek the opinions of CIRAD's partners as a means of 
assessing and reorienting its international policies . This initiative was crucial for 
several reasons. First, Cl RAD planned to hand over the resu Its of its strategic 
analysis-which had given rise to its 2001-2010 strategy plan-to its partners. 
Following this, the discussion on the institution's organization with respect to 
the scientific choices had to mesh with the partners' views, for the research and 
development priorities often conflict. Finally, Cl RAD wanted to assess its role 
in transforming general development questions into scientific initiatives. Does 
CIRAD's new theme-based research unit organization fulfil the different 
partners ' expectations? What about the collaboration conditions adopted by 
CIRAD? And about the products generated by the research partnerships? Are they 
in Ii ne with partners' needs? 

• Methods 
An internal working group was formed in June 2003. It outlined the overall 
framework of the consultation: begin by a general survey and organize regional 
meetings. This was elaborated on the basis of the thematic focuses in the agree
ment on objectives, of the research products and the partnership proced ures. 



I Research results 

An external consultant, ie Technopolis France, was called in to take care of 
drawing up and implementing the survey methods and analysing the data. About 
a thousand leaders of partner institutions were asked to fill in an online ques
tionnaire concerning their relationship with CIRAD: type, means, services pro
vided, proximity, scientific production, technical expertise, skills development, 
impact on their activity, competition and complementarity. 

The responses were then discussed in regional meetings, in terms of making 
products meet the demand, partnership procedures and scientific priorities. CIRAD's 
Office of the Director of Research participated in the discussions. 

These meetings were organized on a per-continent basis, with a small repre
sentative sample of participants (30-40), a scale that is coherent culturally and 
politically, and interesting with respect to CIRAD's strategy. The meetings were 
coordinated by local research directors: for Africa, Michel Sedogo (Burkina Faso), 
President of the CO RAF Research Counci I; for Asia and the Pacific region , Le Van 
Minh, Director of International Cooperation at the Vietnamese Ministry of Agri
culture; and for Latin America and the Caribbean region, Victor Palma (Peru), 
Director of INCAGRO. They were held from April to September 2004 in Brazzaville 
(Congo), Bangkok (Thailand) and San Jose (Costa Rica). CIRAD confined its role 
to organizing the meetings and explaining its expectations. Technopolis presented 
the questionnaire results and the final recommendations were drawn up by the 
coordinators, ie recognized experts selected for their objectivity. 

• Questionnaire results 

There was a favourable response to this initiative since it was a first for French 
research and also addressed key partners ' expectations. The results reported here 
reflect, in priority, the requirements of partners from developing countries. Not 
enough responses were received from the French overseas departments and 
territories or from Europe to determine their statistical significance. 

Participant profile 

The questionnaire response rate was 29% (281 responses out of 983 question
naires). It was mainly directors and leading staff who responded. A major share 
of the responses came from Africa, fol lowed by Latin America and the Asia-Pacific 
region (Figure 1 ).Most of the responses were from research institutions or higher 
education facilities (Figure 2) . These institutions were mainly involved in the fields 
of agriculture or environment (42 % of the responses) and development aid (13%) . 

International North Afri ca-Nea r East 

Afri ca 
35% 

Profess ional organi za tions 2°/J 

Inva lid responses 

Communities 0% OQther l S% ,
2
% 

Europe[.d 

European ;:;:n ~ ID 
NGOs3% ~ 

Companies5% ~ 

Donors and development ~ ~ 
agencies 7% ~ /, 

Research 
institutions 
43 % 

3% 

As ia-Paci fi c Latin Ameri ca 
14% Caribbean 14% 

1% 

Figure 1. Geographica l ori gins of respondents. 

Publi c administrations 
10% 

Educa tional 
institutions 13% 

Figure 2. Instituti onal ori gins of respondents. 
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Figure 4. Types of partnership to develop(%). 
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Figure 5. Importance of current cooperat ion 
products (%). 

CIRAD's position 

CIRAD was found to be viewed generally more as a research partner (59%) than 
as a development (40%) or educational (28%) partner. In terms of competition, 
IRD was most frequently mentioned, followed by FAO, CGIAR and the Univer
sity of Wageningen. 

Partnership conditions 

The types of cooperation considered most important to date are the long-term 
hosting of CIRAD staff in external institutions, and joint discussion on research 
priorities. The most long-standing cooperations involve long-term external hosting. 
The African partners asked that priority be given to the development of training 
and expertise. Partners from other continents also stressed the importance of dis
cussions on research priorities and partnership research platforms. As indicated 
in Figures 3 and 4, the main focus should be on the development of scientific 
exchanges (according to research institutions), on the research agenda and pri
orities (according to administrations), and on network-based interactions and part
nership research poles (according to development-aid stakeholders). 

Cooperation products 

The most obvious products of current and past cooperation are cooperation con
tracts and non-material goods (expert assessments, policy development, etc.) . The 
partners were found to be seeking training, joint contracts (Africa), joint publi
cations, patents (Asia, Latin America, and non-material goods (Figures 5 and 6). 

Partnership balance 

The partnership benefits seemed to be balanced according to 51 % of the respon
dents. They were considered to be unbalanced in favour of Cl RAD for 19%, and 
in favour of partners for 1 7%. 

Research focuses at CIRAD 

The advantages of cooperation with CIRAD were considered positive for al I of 
the 18 research focuses presented . No significant differences between continents 
were noted. The two key themes in the last 5 years are integrated ecosystem man
agement and plant and animal improvement. 

• Regional meetings 

The favourable response of many partner heads to CIRAD's invitations to regional 
meetings is an encouraging indication that these meetings are worthwhile . 

These exchanges were very frank. The presence of agroindustrial stakeholders 
at meetings held in Latin America led to very direct discussions on private and 
public sector interactions in research. In Africa, people from southern and eastern 
parts of Africa were unable to attend the Brazzaville meetings for discussions with 
their West and Central African counterparts . 

Seventeen general recommendations were drawn up on the basis of the detailed 
reports of the meeting coordinators. These could be divided into four main categories: 
institutional communication and knowledge sharing, CIRAD's presence in developing 
countries, institutional involvement and scientific involvement (see box). 
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Figure 6. Cooperation products to develop (%) . 

The 17 recommendations 

• Prospects for CIRAD 

Questions concerning potential follow-ups to these recommendations were raised 
by the partners themselves during the consultation meetings. They must be based 
on CIRAD's sustained involvement, not depend exclusively on external funding, 
and should involve joint programme planning. The models proposed by the Joint 
Skills Centres (PCP) and International Research Units (URP) seem to be highly 
effective for conducting and planning research activities within the framework of 
CIRAD's scientific and international programmes. All of the lessons learned in this 
survey will be utilized in drawing up the next agreement on objectives. 

Office of the Director for European and International Relations 

gilles.saint-martin@c i rad . fr 

Institutional communications and knowledge sharing 
1. Enhancing awareness of change within CIRAD. 
2. Clarifying types of cooperation with the private sector by defining a framework and guidelines. 
3. Contributing to the building of databases for knowledge management and policy-making support [agreements!. 

Presence in developing countries 
4. Partners request experts in advanced technological fields and contract formalization with Montpellier-based scientists. 

Asian and Latin American partners are more interested in the physical presence of CIRAD in the field, especially with 
respect to integrated strategies and applied skills. 

5. Cooperation and competition-Cl RAD must be involved in promoting local expertise and enhancing the resources 
of national agricultural research systems. 

6. "No partnership project without training of a national scientist'· . There is a high training demand in Africa, 
as well as in Asia and Oceania. 

7. CIRAO"s catalyst function is requested-to bring together different partners, disciplines and regions 
[emerging and developing countries). 

Institutional involvement 
CIRAO 's partners· would like: 

8. Better shared planning, more sustained commitments. 
9. A stronger presence of CIRAD in the activities of regional organizations [CORAF and INSAH networks, APAARI and IICA activities). 

10. Investment in regionally oriented research centres and in research units located in partners· countries. 
11 . Enhanced complementarity with other stakeholders, especially French, without duplication. 

Scientific involvement 
12. The partners did not note any major antagonism between CIRAO's scientific priorities, its reorganization and theirs. 
13. They consider that a multidisciplinary approach to development issues is essential. 
14. They would like to see more involvement in the fight against poverty. 
15. In Latin America and the Caribbean region, they would like research to be more targeted to market trends 

[subsector approach, tree crops). 
16. In Asia and the Pacific region, partners would like research to be more oriented towards environmental issues . 
17. Partners regret that research themes such as forestry in dry areas of Africa were abandoned, that some themes 

of the future are not investigated [cashew). and that there is little focus on issues from human and social science perspectives. 



~ 
0 u 

u..: 

o' 
<( 
Q:'. 

u 
\Q) 

I CIRAD2004 

Contemplating future trends 

Partner 

Academie d'agriculture, France 

Contacts 

henry-herve. bichat@la poste . net 

rene.billaz@wa nadoo. fr 

andre.charrier@ensa m .in ra. fr 

pierre.chevallier@mpl. i rd . fr 

gerard.chuzel@cemagref.fr 

abigail.fallot@cirad.fr 

philippe.girard@cirad.fr 

jean-christophe.glaszma nn@ci rad .fr 

hervieu@ciheam .org 

benoit.lesaffre@cirad .fr 

eric.malezieux@cirad.fr 

francois.monicat@ci rad . fr 

Georges Pedro, c/o 

ledoux@pa ris .i nra. fr 

michel.petit@ird. fr 

savidan@ag ropolis . fr 

seguin@avig non.in ra . fr 

guy.trebuil@ci rad .fr 

Adansonia, or baobab, on the 
W est coast of Madagasca r. 

for French development-oriented 
agricultural research 

CIRAD celebrated its 20th anniversary in 2004. On this occasion, French 
agricultural research personalities were asked for their opinions on future trends 
for development-oriented research during a conference organized in collabo
ration with the French Academie d'agriculture at the French Ministry of Research. 
These discussions were in line with prospects for an international consultation 
conducted by the United Nations. 

" Development-ori ented resea rch must be undertaken cooperatively 
in either industriali zed or developing countries." 

Bertrand Hervieu, in his introductory talk, stressed the importance of research 
targeted to meet the needs of different categories of beneficiaries worldwide, 
depending on the status of their scientific and technological resources . This research 
should be carried out in cooperation so that it can be adopted by all stakeholders 
in either industrialized or developing countries. It is becoming clear that applied 
or fundamental research aims are increasingly similar for many organizations, 
irrespective of whether they are from the North or South . Development, espe
cially when it is sustainable, has become an important research thrust. Transfor
mations of societies and ecosystems and the risks associated with them repre
sent major challenges. Rene Bi llaz and Herve Bi chat reviewed the precepts 
underlying the founding of CIRAD and pointed out that currently marginalized, 
non-commercial and poorly productive agricultural systems should not be over
looked because they concern the great majority of farming communities. They 
also stressed that it is essential to develop local hands-on research methods in 
collaboration with users instead of just in research stations. 

Water management in large catchment basins is a concern in many regions world
wide. Pierre Chevallier showed that agricultural policies are going to play a key role 
because a major portion of water reserves is used for agriculture. Very little research 
has, however, been conducted on water-saving strategies. Moreover, there is not suf
ficient knowledge about water resources or the functioning of hydrosystems. 

"Biodiversity can revitali ze 
geneti c improvement concepts" 

Biodiversity is another major theme of the future and, as demonstrated by Andre 
Charrier, Yves Savidan and Jean Christophe Glaszmann, it could revitalize genetic 
improvement concepts. Research is currently focused on a small number of species 
with the aim of adapting them to thrive in suitable environments . It is now con
ceivable that it would be preferable to do the opposite: improve local hardy plants 
by inserting genes from highly productive improved varieties. Moreover, the broad 
range of resources within gene libraries and collections will become increasingly 
better known through high-speed analysis methods. This will enhance the use of 
these genes and their inclusion in breeding programmes. Very little research has 
been conducted to date on forage crops, which have a very important indirect 
role in the human diet. 

Agriculture and farming systems will inevitably have to be adapted to the 
changing climate. Eric Malezieux and Bernard Seguin feel that this is a crucial 
avenue of research. It is important to be able to predict changes in climati c 



Websites 

• Meetings of the Academie d'agriculture 
in 2004 
www.academie-agri culture. fr/seances/ 

• CIRAD's 20th anniversary 
www.cirad.fr/ fr/doss ier/20ans/ 

I Research results 

variables, to map the potential effects of these variations, to study exactly what 
makes cropping systems vulnerable or resilient, and also their adaptation rates. 

In response to climate change, research must be focused on finding new alter
native sources of energy to limit greenhouse gas emissions. Philippe Girard and 
Abiga·i"I Fallot demonstrated that biomass-especially from forests-is an impor
tant source of renewable energy. Current technology could still be developed 
considerably and it is now possible to grow plants specifically for energy 
production. Competition between food crops and energy crops in cropping areas 
should be foreseen and managed. The transition towards new energy production 
systems should be in line with sustainable development objectives. 

" lnter-di sciplinarity between epidemiology, 
environmental sc ience and medical science has to be organized." 

Climate change and globalization could create new human health risks. Fran~ois 
Monicat described the effects of these changes on the emergence of new diseases 
and the reemergence of old ones. The dynamics of host populations and reser
voirs of the diseases could be substantially modified; disease propagation is accel
erating because of the spread of transportation worldwide. These new dynamics 
must be analyzed and modelled as part of a scientific revival of epidemiology. 
The first examples show that it is crucial to organize inter-disciplinarity between 
epidemiology, environmental science and medical science. 

Health is now a key issue in food production. Societies have become very 
demanding with respect to food safety and the nutritional quality of foods. These 
requirements have led to the development and implementation of traceability tools. 
On a more baseline level, Gerard Chuzel showed that these new demands are 
transforming interactions between upstream and downstream food channels in 
such a way that quality is being improved at all levels. These transformations interest 
developing countries more and more. Research has a pioneering role to play in 
this area. 

Beyond these quality issues, agricultural research still has a long way to go with 
respect to production-quantities produced have to be sufficient to meet the 
increasing demand generated by population growth. CIRAD has developed methods 
that reconcile productivity and ecology considerations in regions with different 
potential. What can research do in green revolution areas where cropping is inten
sive and yields are already high, but where future progress is limited by severe 
environmental damage? Guy Trebuil proposes a solution involving fine-tuned man
agement of heterogeneous plots using information systems; in this way dosages 
offertilizer and pesticides could be adapted to specific conditions, while reducing 
the quantity of water used. He also proposes a mix of varieties, so as to reduce 
disease and pest pressure, and to diversify the species cropped. 

"Agricultural poli cies-a trade opening or protection measure? 
Further resea rch is required in thi s area ." 

Finally, Michel Petit discussed the key question of agricultural policy choices in 
countries where food insecurity is rampant-an opening to trade, or protection? He 
stated that, in response to low world market prices, customs protection is useful 
but cannot overcome the most serious problems, such as poorly adapted local poli
cies or exchange rate over-valuation. Protection should be in proportion to the poverty 
problems that prevail. Finally, it is essential to stabilize agricultural prices to ensure 
growth and development. Further research is required in this area. 

The French Academie d'agriculture declared 2004 as the "year of tropical agri
culture" and organized many special sessions on the problems involved, recalled 
Georges Pedro . CIRAD's 20th anniversary seminar was focused on the key role 
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played by agriculture in food supply, the environment and the fight against poverty, 
and also, as pointed out by Beno1't Lesaffre, in the future of the biosphere. 
The speakers suggested solutions to enable agriculture to contribute better to 
managing biodiversity, to ensure that the practicalities of ecosystems are more 
efficiently exploited and to ensure the integrated management of water, biogeo
chemical cycles, fertility and crop protection . The key players in agriculture will 
thus become more involved in the dynamics of sustainable development. 

Office of the Director General 
Michel Griffon, Sustainable Development Adviser 

michel.griffon@ci rad. fr 

Disseminating and sharing 

Partners 

IMIST 
• ADIT, Societe nationale d'intelligence 
strategique, France• IMIST, lnstitut 
marocain de l'information scientifique 
et technique, Morocco• INIST, lnstitut 
national d'information scientifique 
et technique, Centre national de la 
recherche scientifique, France 
• Ministry of Higher Education, 
Executive Training and Scientific 
Research, Morocco • SCAC, Service 
de cooperation et d'action culturelle, 
French Embassy in Morocco 

51ST 
• Ministry of Foreign Affairs, France 
• Participating countries : Algeria, 
Benin, Burkina Faso, Burundi, 
Cameroon, Cote d ' Ivoire, Ghana, 

Madagascar, Mali, Nigeria, Senegal, 
Tunisia 

The Web of Knowledge 
• ENVA, Ecole nationale veterinaire 
d'Alfort, France • GRET, Groupe 
de recherche et d 'echanges 
technologiques , France• IER, 
lnstitut d'economie rurale, Mali 
• INRA, lnstitut national de la recherche 
agronomique, France• IRAG, lnstitut de 
recherche agronomique de Guinee, 
Guinea • IRSAT, lnstitut de recherche 
en sciences appliquees et technologies, 
Burkina Faso • LRRD, Livestock 
Research for Rural Development 
[journal). Colombia • NIAH, National 
Institute of Animal Husbandry, Vietnam 

knowledge 

Disseminating and sharing knowledge is the focus of partnership projects involving 
the expertise of the Office of the Director of Innovation and Communication: 
information systems, documentation, web, communication, promotion and 
development. A few projects were showcased in 2004. 

• Creation of an institute of scientific 
and technical information in Morocco 
Since the beginning of the year, CIRAD has been providing support for the cre
ation and organization of the future lnstitut marocain de !'information scientifique 
et technique (!MIST) in Rabat, Morocco. This project is being carried out for the 
Moroccan government in partnership with two other French institutions, 
IN IST/C N RS and ADIT, through the French Fonds de sol idarite prioritaire. The 
French partners offer advice, expertise and training. The Moroccan team is respon
sible for providing the human and technical resources. 

Cl RAD is involved especially in I ibrary science, I ibrary policies and I ibrary 
resource acquisition strategies. This support, which will be initially provided for 
2.5 years, is based on an electronic platform for service animation and tracking 
that was designed according to the concept of e-learning. 

In 2004, CIRAD's activities contributed to the drawing up of guidelines that 
will lead to a library collection being assembled. Documents have been drafted 
to serve as a reference base for purchases. There have been contacts and exchanges 
with the main public and private stakeholders, both commercial and institutional. 

The IMIST facilities are currently being built. CIRAD's support for the creation 
of IMIST will be continued until the second half of 2006. 

• Digital support for Africa 
The French Fonds de solidarite prioritaire supports a project aimed at providing 
the African research sector with a scientific and technical information system (S IST). 
Thi s project, which benefits from €3 M funding over a 3-year period and con
cerns 12 countries, was kicked off in January 2004 and is managed by the French 
Ministry of Foreign Affairs. 



The Web of Knowledge 
• Revue d'elevage et de medecine 
veterinaire des pays tropicaux, France 

• University of Hohenheim, Germany 
• Urban Agriculture Magazine, 
Netherlands 

Exhibits 
• Agropolis Museum, France 
• CFSI, Comite fran~ais pour la 
solidarite internationale, France 
• Cite des sciences et de l'industrie, 
France• CNEARC, Centre national 
d'etudes agronomiques des regions 
chaudes, France • FAO, Food and 
Agriculture Organization of the United 
Nations, Italy• INRA, lnstitut national 
de la recherche agronomique, France 
• IRD, lnstitut de recherche pour le 
developpement, France• IRRI, 
International Rice Research Institute, 
Philippines • Ministry of Foreign Affairs, 
France• Angers city, France 

Exhibition on cocoa at Agropolis 
I ntern ationa I, France. 

I Resea rch results 

The aim of the SIST-with 12 national systems set up and one regional plat
form-is to open up African research, promote scientific expertise and orient Afri can 
science in favour of sustainable development. 

Many French research institutions, along with international and intergovernmental 
organizations, are partners in this project. CIRAD is responsible for supervision 
and communications. An initial SIST prototype will be installed in Algeria and 
Ghana. 

• The Web of Knowledge flourishes 
Two thematic websites were posted online in January within the framework of 
the Web of Knowledge: one on pig production and the other on fonio. The Pigtrop 
portal, which is managed from Vietnam, receives contributions from the French 
pig research sector. Different sites on The Web of Knowledge are devoted to animal 
research, eg camelidae, agouti and epidemiology. The fonio (Digitaria exi/is) portal 
is managed in collaboration with IER (Mali), IRAG (Guinea) and IRSAT (Burkina 
Faso). Other websites are focused on tropical plant research, eg genetic databases, 
participatory breeding, weed science, ac ridology, agroecology, and forestry. 

The Web of Knowledge was launched in 2000 with the aim of disseminating 
CIRAD's scientific knowledge on the web. CIRAD assists research teams in cre
ating their own websites. Currently more than 30 thematic websites are run by 
CIRAD research teams. In 2004, the sites were visited 2710 times a day overall, 
which is comparable to the 2320 hits per day recorded on CIRAD's institutional 
website. The CIRAD Reports section covers current news topi cs (GMOs, coffee, 
sustainable development, etc.). Posting this knowledge online lays the founda
tion for a database that will ultimately form the vital memory of CIRAD and its 
closest partners. 

A section of the Web of Knowledge is devoted toe-learning. CIRAD has tail
ored a multimedia platform to meet its partners' needs. The first e-learning module, 
designed for this platform and validated by the Ecole nationale veterinaire 
d' Alfort, is devoted to epidemiology. Students enrolled for the 2004-2005 school 
year were the first to benefit from this innovation. This is part of a new joint project 
involving ENVA and CIRAD: the same course material is used, with a special 
version designed for students in hot regions, while promoting maximum trainee 
participation and communication between al I parties. 

• Communications: exhibits presented 
in France and abroad 
In 2004, CIRAD began showcasing-in France and worldwide-the 
exhibits it presents yearly at the Salon international de !'agricul
ture in Paris. During this annual event for the general public 
(700 OOO visitors), Cl RAD has been presenting shows on socioeco
nomic issues associated with tropi ca l products for almost 10 years, 
with topi cs such as banana, rice, coffee, tropi ca l forests, and feeding 
urban people in developing countries. 

In the last 2 years, with the support of the French Ministry of For
eign Affairs, CIRAD has been developing portabl e versions of its 
exhibits, starting with " Rice to feed the world", since 2004 was Inter
national Ri ce Year. This exhibit was shown in Afri ca, Madagasca r 

and Asia (Philippines). 
In France, in collaboration with the Agropol is Museum, I RD, IN RA and 

CNEARC, a 3-month public awareness campaign on rice was undertaken . "Feeding 
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Websites 

• lnstitut maroca in de !' information 
sc ientifique et technique 
www.cnr.ac.ma/imist/site 

• Scientific and technica l information system 
www.s ist-sc iencesdev.net 

• New scientific websites 
pigtrop.cirad.fr 
fonio.c irad.fr 

• Training 
www.cirad.fr/fr/prest_produi t/formation/ 

"Le ri z qui nourrit le monde" 
www.c irad.fr/fr/web_savoir/curieux/ 
brochures/ri z/ 

• The Web of Knowledge 
www.c irad.fr/en/web_savoir/ 

I CIRAD2004 

developing countries" was presented as part of the annual "Alimenterre" event 
at the Cite des Sciences et de l'lndustrie in Paris. The "Soleils d'hiver" event in 
Angers was devoted to chocolate. This was an opportunity for CIRAD, within the 
framework of a partnership, to present its "Cocoa worlds" exhibit, which high
I ights the cocoa commodity channel-from the cocoa pod to the chocolate bar. 

• New technology transfer 
and development newsletter 
The first issue of CIRAO VIP (Valorisation et innovation en partenariat) was pub
lished in September. This newsletter is intended for donor agencies, companies 
and NGOs. The aim is to promote CIRAD's products, services and expertise and 
to clinch new partnerships. Each issue, which is published in French, English and 
sometimes Spanish, focuses on a specific development topic upon which CIRAD 
conducts research , eg energy in the September 2004 issue and traceability in the 
January 2005 issue. 

Office of the Director of Innovation and Communication 

alain.weil@cirad .fr 
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T he contractual agreement between Cl RAD and the French 
government is due to expire at the start of 2006. The reference 

year is 2001, and the indicators for 2004 are the last milestone but 
one under this contract. In assessing the progress made, it is essential 
to take account of the budget cutbacks imposed in 2003 and 2004. 
These measures applied to both contractual resources, which are 
primarily derived from public funds, and operating and equipment 
budgets. The year 2004 was also marked by CIRAD's commitment 
to its internal restructuring into research units. 
The indicators chosen for this report reflect the changes at CIRAD. 
Some were not included in the initial contractual agreement. 
Conversely, not al I of the indicators set out in the contractual agreement 
are included, either to make the report easier to read or because an 
intermediate value may not be available. Nevertheless, in most cases, 
comparisons can be made for the past 4 years. 
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• Human resources 

Staff numbers and distribution 

As of 31 December 2004, CIRAD had 1 881 salar ied 
staff members, 22 more than at the start of the 
contractual agreement but seven fewer than in 2003. 
A peak was reached in 2002 following strategic 
restructuring, and staff numbers are now on a down
ward swing. At present, junior staff numbers are 
falling, while non-scientific senior staff numbers are 
on the up. This reflects the fact that some junior 
and intermediate staff members have recently been 
promoted (figure 1 ). 

Geographical Location 

0 100 200 300 400 500 600 700 800 900 

Figure 1. Changes in CIRAD staff (assoc iate resea rchers 
and ATD not included). 

Staff assignments outside metropolitan France are 
down slightly on 2003 (figure 2), for both senior 
staff (- 6) and other categories (- 6) . This reduction 
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Figure 2. Changes in the location of CIRAD staff. 
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Figure 3. Distribution of ass ignments in full-time-post equivalents. 
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primarily concerns Africa (- 8), whereas senior scien
tific staff numbers are up slightly in Asia and Oceania 
(+ 7) and Latin America(+ 4) (figure 3). 

The number of missions is also down overall, except 
for Africa and the Mediterranean (figure 4). 

Senior scientific staff distribution 

in the departments 

CIRAD employs 843 senior scientific staff members, 
supported by 35 associates, including 12 researchers 
from INRA and 8 technical assistants for development 
(ATD) funded by the French Foreign Ministry under 
specific agreements (tab le 1 ). 

CIRAD researchers at international centres 

While CIRAD benefits from the presence of seconded 
researchers, it also contributes to research operations 
at various CGIAR centres by assigning its own 
researchers: 29 in 2004. The centres concerned include 
ILRI (5), ICRISAT (4), CIAT (4), IWMI (4) and CIFOR (3) . 

Changes in researcher origin 

The contractual agreement set a target of 5% 
researchers from European Union countries. The figure 
is still low (figure 5), linked to the reduction in the 
number of positions available for foreign scientists 
(see below). 

2003 2004 
CA 163 153 
CP 128 130 
FLHOR 87 94 
EMVT 112 106 
Fon~ts 102 105 
TERA 102 95 
AMIS 144 143 
DG 61 52 
Total 899 878 
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Figure 5. Changes in the origin of senior 
staff members, in relation to the target 
(5% of senior staff members from the 
European Union). 
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Figure 6. Changes in the number of women 
on the senior staff. 

Proportion of women among senior staff 

Since 2001, the number of women among the senior staff at CIRAD has increased 
by 35, bringing the proportion to 24%. However, the figure fell in 2004 (figure 6). 

• Changing skills

Priority topics 

In accordance with the contractual agreement, the priorities of changing and 
strengthening scientific skills should result in recruitment and in-house training 
in several fields: agrifoods; applying genome studies to agronomy, ecology and 
the environment; and mathematics and applied informatics. The target is a fur
ther 40 staff members and, as a result of arrivals and departures, there are now 
a further 17 staff members (table 2). 

Table 2. Number of additional staff members in priority fields since 2001 �, ··;;{1[�-

Agrifoods 
Applying genome studies to agronomy 

Ecology and the environment 

Mathematics and applied informatics 

Total

PhDs and directors of research 

2004 total

5 

3 

7 

2 

17 

The proportion of directors of research (HDRs) is down (7.8%), notably as a result 
of retirements. The number of researchers with doctorates is also down, in line 
with scientific staff numbers. However, the proportion of researchers with doc
torates is only slightly down (table 3). 

Table 3. PhDs and directors of research (HDRs).
.· ',��-

PhDs and HDRs 2001 2002

Researchers 818 842 

PhDs 408 419 

% 49,9 49,8 

HDRs 58 67 

% 7, 1 8,0 

Policy on scientific operations 

and partnerships 

• Partnerships

Collaborative projects 

2003 2004

899 878 

465 439 

51,7 50,0 

72 68 

8,2 7,7 

The Organic Law on Finance Laws (LOLF) has provided an opportunity to shift 
from a project-based culture, as already practised at CIRAD, to a true project
based management strategy. Combined with scientific assessment, this approach 
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should serve to improve legibility for scientific teams plus measurement of the 
excellence and quality of research for funding agencies and society as a whole 
(draft 2004 Finance Law). 

Five projects involving several departments were selected in September 2003 
and classed as federative : ORYZON, ECOFORBAC, GRENAT, QUALCER and 
DURABILIS (see CIRAD 2003). CIRAD allocated a total budget of 7 million euros 
for these projects in 2004. A sixth project is currently being drawn up, on root 
morphogenesis in monocots. 

In France, these projects involve other research centres (BRGM, CEMAGREF, 
CNRS, IFREMER, INRA, INRIA and IRD), higher education establishments (Ecole 
centrale de Paris, ENGREF, Universities of Reunion, Lyons, Nancy, Montpellier, 
French West Indies and French Guiana), technology centres, and groups (CFR, 
the Genoplante programme, CEREGE, INAO, INPI, and GIS-SYAL). CIRAD also 
has numerous European and international partners (see CIRAD 2003). 

Programmed thematic projects (ATP) also serve to establish and foster research 
operations at CIRAD, involving researchers from various departments and units 
over a period of around two years. These projects are the subject of cal Is for col
lective proposals, selection and reporting (table 4, CD-ROM). The budget allo
cated to ATP, reduced to 545 OOO euros in 2003, was 600 OOO euros in 2004. 

CIRAD-INRA projects 

Fol lowing calls for proposals in 2000 and 2001, 21 research projects jointly funded 
by CIRAD and INRA were set up, linking teams or researchers from the two organ
izations until 2004. They succeeded an initial series of nine projects launched 
in 1999 and assessed in 2002 (a full list of Cl RAD-I NRA projects is given in CIRAO 
2003). A reporting seminar, held in 2004 to take stock of these joint projects, 
commented on the considerable commitment on the part of the teams involved 
and the many results obtained, but also on the need to coordinate approaches 
more efficiently and analyse the potential impact in greater detail, particularly 
in terms of developing countries. 

The idea behind calling for proposals was to reveal possible topics for joint 
research by teams from the two organizations. The calls revealed that there was 
significant potential, confirming and supplementing the elements for collabor
ation identified in the CIRAD-INRA plan of action. 

Research needs to be strengthened in some fields: systemic approaches to 
agronomy and zootechnics; production system analyses on various scales, from 
local to global; the ecological aspect, notably through genetics and population 
dynamics studies; and pathogenicity mechanisms. A shortfall in terms of the social 
sciences, particularly economics, was also highlighted. 

There are plans for a collaborative programme on agronomy and sustainable 
development, involving all the national players concerned by this issue. Its national 
strategy committee already has members from nine organizations (ACTA, ADAR, 
ADEME, APCA, CEMAGREF, CIRAD, INRA, MAP and MEDD). The programme is 
intended to fit into a European framework, through bilateral and multilateral col
laboration with similar programmes in the European Research Area (ERANET). 

Joint research units 

A list of the full names of all CIRAD's research units is given in the "CIRAD at a 
glance" section of this report. CIRAD's restructuring into research units and the 
assessment of joint research units (UMR) that have reached the end of their 
term of existence has prompted a change. CIRAD has joined three new UMRs 
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in Montpellier: Trypanosomes, TETIS and Eau. It has resumed its operations as part 
of DGPC, but has decided not to continue its participation in the MOISA and 
SAGERT UMRs (figure 7). These changes bring the number of units in which CIRAD 
is involved to 19 (12 in 2001 ), but reduce the proportion of researchers in these 
UMRs to 23.5%, compared to 27% in 2003. CIRAD's main partners in these UMRs 
are Agro.Mand INRA. Seven UMRs also involve universities. 

In addition to these 19 UMRs, there are also three international research units 
(URP), launched in 2005 in Senegal and Madagascar with local universities and 

research organizations. In all, CIRAD is 
thus now involved in 22 joint research 
units, exceeding its target of 20. 
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European projects 

Cl RAD is increasingly successfu I ly 
involved in European projects (tables 5 
and 6). Of the 39 projects submitted to the 
various European policy instruments (the 
same number as last year), 19 were 
chosen in 2004, compared to 13 in 2003. 
CIRAD submitted more applications as a 
project coordinator and fewer as a par
ticipant. This has proved to be an effective 
strategy, as it is now coordinating two 
more projects than in 2003, and the 
number of projects in which it is a par
ticipant has almost doubled. The range of 
instruments is widening. As part of the 
Marie Curie research support operation, 
CIRAD is also coordinating a network pro
viding training through research. 

The European projects in which CIRAD 
is involved account for 29.5% of its con
tractual resources, compared to 23% in 
2003, a success that is linked to the launch 
of the 6th PCRDT. 

Overseas research centres 

Joint skills centres and international 
research units. Joint skills centres (PCP) 
bring together researchers and resources 
from various organizations at a given geo
graphical site, working on a common topic 
relating to development issues, with the 
aim of providing those researchers with an 
ideal long-term environment in which to 
conduct their research and maintain their 
position in the international scientific com
munity. This fosters the production of 
quality scientific results, the creation of 

Figure 7. Changes in the number of CIRAD researchers working for joint research units. 

50 development tools and the training of 
young researchers of various origins. 
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Table 5. Number of projects submitted and selected, all instruments combined, and Marie Curie grant~-' '.': t. -~~{;,;~!l 
CIRAD as coordinateur 

2003 

2004 

submitted 

12 

18 

Programme priority 

Cl RAD as coordinator 

INCO-MED 

INCO-DEV 

INCO-DEV 

INCO-DEV 

Food 

SUSTDEV 

SUSTDEV 

Policies 

Coordination 

Mobility 

CIRAD as participant 

INCO-MED 

INCO-Comultilateral 
RTD 

INCO-DEV 

Poli cies 

SUSTDEV 

SUSTDEV 

SUSTDEV 

SUSTDEV 

SUSTDEV 

Coordination 

Mobility 

Mobility 

Mobility 

selected 

7 

9 

Instrument* 

STREP 

STREP 

STREP 

STREP 

SSA 

PI 

PI 

STREP 

AC 

RTN 

STREP 

SSA 

STREP 

STREP 

PI 

PI 

STREP 

PI 

PI 

AC 

RTN 

O IF 

EXT 

Cl RAD as participant Total (exc. mobility) Mobility (Marie Curie) 

submitted 

27 
selected 

6 

submitted 

39 

selected 

13 

18 

submitted 

10 

selected 

2 
21 10 39 6 4 

Acronym Title Department 

CIBEWU Citrus breeding for efficient water and nutrient use FLHOR 

FONIO 
Upgrad ing quality and competitiveness of fonio 

CA 
for improved livehoods in West Afr ica 

FOLIAGE 
Fodder for livelihoods: increas ing adoption of native 

Forets 
genetic resources 

PAVUC Produc ing added value from under-utilized crops FLHOR 

From European fork to Latin Ameri ca n farm: an innovative 
ALCUE-2 netorking platform for Eu-Lac partnerships in food quality AMIS 

and safety R&D 

EDEN Emerging diseases in a changing European envi ronment EMVT 

MATISSE M ethods and tools for integrated sustainabi li ty assessment AMIS 

Analysis of the competit iveness of M ercosur's key agrifood 
EU-MERCOPOL sectors, comparison of poli cies and ex-ante impacts of AM IS 

M ercosur-Ue trade liberali zation 

ERA-NET ARD Agr icultural research for development DREI 

EPIDEV Epigenetic regulation of plant development CP 

CEDROM 
Develop ing drought-tolerant cerea ls to support effic ient 

AM IS 
water management in the M editerranean area 

MED7 
Thematic workshops for the definition of the science 

DC 
and technology Euro-Med iterranean policy w ithin Fp7 

GUAVAMAP 
Improvement of guava: linkage map and QTL 

AM IS/CP 
analysis as a basis for marker-assisted se lection 

SINER-Cl 
Strengtheni ng international resea rch on Geographica l 

TERA 
Indications: from research foundat ion to consistent policy 

ULCOS Ultra low C02 steelmaking Forets 

AMMA African monsoon multidisciplinary analys is AM IS 

INSEA Integrated sink enhancement assessment AMIS 

Mitigation of water stress through new approaches 
AQUASTRESS to integrating management, technica l, economic TERA 

and institutiona l instruments 

SEAMLESS 
System for env ironmenta l and agro-economic CA, TERA, 
modelling; linking Europea n sc ience and soc iety EMVT, Forets 

ERANET COREACH 
Eranet coordination of research cooperation between 

DREI 
Europe and Ch ina 

SYSTEM 
Systems biology of stem ce ll function 

AMIS 
in Arabidopsis thaliana 

ABIMAEL 
Agricultura l biodiversity management 
at the ecosystem level 

BIOFUTURE 
Development of green in tegrated sustainable 

AMIS 
techno logies for biomass process ing 

CIRAD contact 

P. O lli trau lt 

J.-F. Cru z 

R. Bellefontaine 

F. Vaillant 

G. Chuzel 

F. Monicat 

B. Barbier 

G. Fleury 

C. Hoste 

A. Rival 

E. Gu iderdon i 

M . Trebel 

N. Bi llote 

D. Sautier 

0. Hamel 

M . Dingkuhn 

J.-C. Hourcade 

J.-Y. Jamin 

J.-L. Khalfaoui , 
B. Barbi er 

P. Durand 

D. Barthelemy 

D. Bazille 

D. Pioch 

• Instruments: NEX, network of excellence; IP, integrated project; STREP, specific targeted research project; CA, coordination action; SSA, spec ific support action; ERANET, 
European Research Area Network; Marie Curie, individual training grants: EXT, excellence grant; O IF, outgoing international fe llowship; RTN, research training network. 



• AIT, Asian Institute of Technology, 

Vietnam • IAE, Institute of 

Agricultural Economics, Vietnam 

• !CARD, Information Center for 

Agriculture and Rural Development, 

Vietnam• IER, lnstitut d'economie 

rurale, Mali• 105, Institute of 

Sociology, Vi etnam • IPR, lnstitut 

polytechnique rural, Mali• IRAD, 

the Instit ute of Agri cultural Research 

for Developm ent, Cameroon • NIAH, 

National Institute of Animal 

Husbandry, Vi etnam • RIFAV, 

Research Institute for Fruits and 

Vegeta bles, Vietnam • VASI , Vietnam 

Agricultural Science Inst itute 
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In addition, there is also a willingness to centre operations on partnerships, taking 
care to ensure that each and every partner has an equal say in the decisions made. 
Partners are involved from the outset, and projects are written into national research 
programmes. The transfer of skills and access to information are priorities and the 
publication and shared use of results are encouraged. 

The seven PCPs set up under contract in Africa and Asia, after 3 years of encour
agement and support from Cl RAD, are at various stages of establishment and 
operations. An initial assessment is under way to analyze the achievements and 
partners ' perceptions of this type of partnership (table 7). 

Two PCPs in Madagascar have been classed as international research units 
(Forests and Biodiversity and SCRID URP) and thus fit into the CIRAD structure, 
along with the joint research units (see "CIRAD at a glance"). A third URP is being 
set up in Senegal, following on from the PPZS PCP. The status of international 
research units increases their visibility on the international stage and their recog
nition in relation to academic standards . This approach serves to institutionalize 
such partnerships with CIRAD. 

Regional scientific coordination centres. These are inter-country coordination units 
governed by regional economic communities and associating national agricul
tural research systems. PRASAC, the Pole de recherche agronomique des savanes 
d' Afrique centrale, is thus a specialized tool affiliated to CEMAC, the Economic 
and Monetary Community of Central African States. The unit is based in 
N 'djamena, Chad, and receives an annual grant from CEMAC. It is also funded 
by the Foreign Ministry and the ADB, and coordinates research operations by 
national structures in Cameroon, Chad and the Central African Republic. 

Regional centres and national centres with regional terms of reference. There 
are four such centres working with CIRAD. 
• CIRDES, the Centre international de recherche pour le developpement de 
l'e levage en zone sub-humide, which has nine member countries and is based 
in Bobo-Dioulasso, Burkina Faso. 
• CARBAP, the Centre africain de recherche sur la banane plantain, in Cameroon, 
an IRAD centre due to achieve regional status . 
• CERAAS, the Centre d'etudes et de recherches sur !'adaptation a la secheresse, 
a laboratory belonging to ISRA in Senegal, which has a regional remit from 
WECARD. 

Table 7. Joint skills centres in 2004. " -:.:;f. ;{{f~. 
,•"' ·1-t":.•1.,f);.:,~~ 

Acronym, country Topic Partners CIRAD departments State of progress 

Savannah ecosystem CA, EMVT, Fon~ts, 
Scientific programme being 

GESED, Mali IER, IPR established 
management TERA 

Agreement signed in April 2005 

Integrated management IRAD, 
Scientific programme being 

Grand Sud of fam il y agri culture Yaounde I, 
CP, FLHOR, TERA established 

Cameroun in humid agroforestry Dschang 
Agreement signed in Apr il 2005 

systems Universities 

Markets and agri culture 
VASI, RIFV, 

Scienti fi c programme 
MALICA, Vietnam ICARD, 105, FLHOR 

linkages for c ities in Asia 
IAE, AIT 

Agreements signed 

Intensifica tion of animal 
NIAH, 

Scientific programme 
PRISE, Vietnam Ca n-Tho EMVT 

production systems 
Un iversity 

Agreement signed 
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• UR2PI, the Unite de recherche sur la productivite des plantations industrielles, 
a Congolese centre with a regional focus. It is based in Pointe Noire, is classed 
as an association under Congolese law, and involves the Ministry of Research, 
Ministry of Forest Economy, the private sector and CIRAD. 

2 004 

• Scientific and technical publications 

Change in the number of publications 

The figures concerning publications by CIRAD researchers were drawn 
from the Agritrop database, the CIRAD reference base in terms of insti
tutional publications (journal articles, books, book chapters, proceed
ings, conference papers, and theses). These data concern the base as of 
31 January 2005. Due to the time that elapses before actual publication, 
only 50 to 70% of the 2004 publications had been recorded by then, 
which is why an "estimate by end of 2005" is also given. 

There has been a reduction in the total number of publications since 
2002 (figure 8). This primarily concerns conference papers, book chap
ters and books (figure 9). The number of articles published is stable, 
despite a slight reduction in the number of publications in 151 impact
factor journals (figurel 0). 

Joint publications in impact-factor journals 

Figure 8. Change in the total number of publi cations. The reference file was based on articles published by CIRAD researchers 
in 151 impact-factor journals in 2003 and 2004. As of 31 January 2005, 
the CIRAD Agritrop database listed 331 articles published in impact-factor 
journals, 83 % of which were published jointly with authors from other 
research organizations or universities. 
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Figure 9. Change in the number of publi ca tions according 
to the type of document. 
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In the case of 74% of these articles, the co-authors were from European organ
izations. Some 25% involved co-authors from African organizations, while the 
other continents were represented in between 7-11 % of the articles (figure 11 ). 
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Figure 11. Geographical origin of 
co-authors(% of articl es published). 
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Figure 12. Students received in metropolitan 
France (in full-time-post equiva lents). 
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Generally speaking, the co-authors were 
from a wide variety of organizations: no fewer 
than 286 were represented. The leading 
three organizations were French: INRA, IRD 
and CNRS. 

Universities were represented in 41 % of the 
articles, confirming the close links between 
CIRAD and the higher education sector in 
both the industrialized and developing worlds. 
The geographical distribution of these insti
tutions was much the same as for the organ
izations: 61 % of universities were European, 
13% African, 13% North American and 
11 % Asian. 

• Supervision and reception 
of students 

Scientific supervision of students 
from developing countries 

CIRAD received 360 students from developing 
countries in metropolitan France in 2004, 
most of them from Africa and other countries 
in the priority solidarity zone (figures 12 and 
13). This amounted to the equivalent of 73 full 
years of courses, 31 % down on 2003. When 
all student origins and diplomas are taken into 
account, each CIRAD senior scientific staff 
member supervised a student for an average 
of 3 .6 months. In addition, numerous students 
were either taken in or supervised in the 
French overseas regions and elsewhere, and 
certain doctoral students were supervised on 
a non-full-time basis. Supervision of doctoral 
students was up, at the expense of less 
advanced students (figure 12). In short, 
CIRAD researchers continue to be heavily 
involved in this type of activity. 

Doctoral students 

In the course of the year, 21 5 doctoral students 
were received for a total of around 1 086 
months, representing an average of 1.33 years' 
supervision per Cl RAD researcher authorized 
to supervise resea rch (figure 14). In addition, 
143 doctoral students were supervised by 
CIRAD researchers on thesis juries. 
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In short, CIRAD is proving increasingly 
attractive to student researchers, which is proof 
of the qua I ity of its reception teams, the sci
entific merits of the topics under study and the 
significant potential they represent in terms of 
scientific innovations initiated in developing 
countries. Of all the changes measured, this 
is no doubt CIRAD's trump card for the future. 

Post-doctoral students 

Cl RAD received 20 French post-doctoral stu-

Figure 13. Origin of foreign students rece ived in metropolitan France. 

400 dents in its laboratories, including 10 under 
the 2004 agreement with the Ministry for 
Research. The length of time spent at CIRAD 
by these researchers was the equivalent of 
11 .6 full-time posts, a stable figure in relation 
to previous years (figure 14). 
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Figure 14. Doctoral and post-doctoral students rece ived (in full-time-post equivalents) . 

Senior researchers 

140 

Under the contractual agreement, CIRAD should eventually receive 30 foreign 
senior researchers and post-doctoral students a year (initial situation 9). However, 
in 2004, the figure was just six, originating from Brazil, China, India, Tunisia and 
Senegal. The situation is continuing to deteriorate in relation to previous years, 
a very disappointing result that is directly attributable to a reduction in the funds 
available. Over and above the attractiveness of CIRAD worldwide, it is vital to 
make the necessary funding available. As things stand, this is a major weak spot. 

Technology transfer and development 
CIRAD has a portfolio of 38 patents, including 9 covered by a marketing agree
ment. By the end of 2004, it had also regi stered 18 software, 9 brands and 
47 plant variety protection certificates (PVPC), notably including 18 in France, 
10 in the European Union and 10 in Brazil (tables 8, 9, 10 and 11, CD-ROM). 
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Financial resources 
The end of the freeze on funding from the civil research and development budget 
(BCRD) resulted in more effective coverage of operating costs : 61.9%, compared 
to 61 % in 2003 (figures 15 and 16). 

Contractual resources increased in 2004: 45.1 million euros as against 42.1 
in 2003. Funding from French public sector organizations fell significantly, but 
European Union funding increased as a result of the implementation of the new 
research, development and technology framework programme (6th PCRDT). 
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Moreover, the substantial funding derived 
from the private sector, including product 
sal es, was maintained in 2004 (figure 1 7). 
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Figure 16. Cost coverage by the civil research and development budget (BCRD). 

Quality policy 

The contractual agreement specified that 20% of CIRAD teams should be 
covered by a quality control scheme in 2005 . This applies to laboratories, teams, 
programmes, units and departments. Quality control means a commitment on 
the part pf the head of the structure in question, recruiting or training a quality 
coordinator (or correspondent) and drawing up a plan of action on quality. 

As of 31 December 2004, 17 teams, ie 10% of the total at CIRAD, fulfilled these 
conditions: the 7 departments, the Installation and Maintenance service, the 
Accounts and Finances service, the agronomic analysis laboratories in Montpellier 
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and Reun ion (AMI S), the BGPI UMR (AMIS), the animal hea lth laboratories in Mont
pe l I ier and Guadeloupe (EMVT), the wood preservat ion laboratory (Fon~~ts), the 
natural ru bber department (CP), and the EMVT site at Baill arguet (ISO 14001 
approach). 

Two CI RAD teams now have ISO approval granted by thi rd -party organizations: 
the agronomic analys is laboratori es in M ontpellier and Reunion (ISO 9001 ). More
over, COFRAQ is current ly assess ing the wood preservat ion laboratory (U PR: Pro
duct ion and Process ing of Tropi ca l W oods), w hi ch already has CTBA approva l, 
w ith a view to its certif icat ion under ISO 17025. 
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Office of the Director of Finance and Administration 
Di rector of Fin ance and Admini strat ion 
Deputy Director 
Safety Engineer 
M anager, Acco unts and Finance 
M anager, Human Resources 
Deputy M anager 
M anager, Install ati on and M aintenance 
Deputy M anager 
M anager, Overseas Regions 
Deputy M anager 
Lega l Adv iser 
M anagement Su perv ision Office r 
Q uali ty Office r 
Archives Office r 

Departments 

Annual Crops (CA) 
Director 
Deputy Director fo r Resea rch 
Deputy Director fo r M anagement Support 
Consul ta ncy and Operat ions Burea u 
Project Leader, Indu stri al and Cash Annual Crops 
Proj ect Leader, Agrosystems 
Project Leader, Ri ce and Food Crops 
Correspondent fo r Teaching and Training 

Tree Crops (CP) 
Director 
Deputy Director for Resea rch, 
Correspondent for Teaching and Training 
Deputy Di rector for M anagement Support 
Head, Consul ta ncy and Operations Bureau 
Project Leader, Intern ational Sc ientif ic Relations 
Project Leader, Coffee and Cocoa 
Project Leader, Ru bber 
Project Leader, O il Palm and Coconut 



Hubert de Bon 
Jacky Ganry 

Jacques Nolin 
Jean-Paul Meyer 

Magalie Jannoyer 
Remi Kahane 
Remy Hugon 

Emmanuel Camus 
X 

Guilhem Lacombe 
Jean-Franc;ois Renard 

Jerome Thonnat 
Bernard Faye 

Stephane de la Rocque 

Bernard Mallet 
X 

Yves Danglehant 
Gilles Mille 

Regis Peltier 
Alain Billand 

Rolland Guis 
Pierre-Marie Bose 

Brigitte Nesius 
Alain Ducreux 

Hubert Devautour 

Jacques Meunier 
Xavier Mourichon 

Francis Ercole 
Alain Chauchard 
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Fruit and Horticultural Crops (FLHOR) 
Director 
Deputy Director for Research 
Deputy Director for Management Support 
Consultancy and Operations Bureau 
Project Leader, Tropical Fruits 
Project Leader, Market Garden and Horticultural Products 
Correspondent for Teaching and Training 

Animal Production and Veterinary Medicine (EMVT) 
Director 
Deputy Director for Research 
Deputy Director for Management Support 
Head, Consultancy and Operations Bureau 
Head, Teaching and Training Service for Animal Production 
Project Leader, Animal Resources 
Project Leader, Animal Health and Environment 

Forestry (Forets) 
Director 
Deputy Director for Research 
Deputy Director for Management Support 
Head, Consultancy and Operations Bureau 
Head, Information and Training 
Forestry Project Leader 

Territories, Environment and People (TERA) 
Director 
Deputy Director for Research 
Deputy Director for Management Support 
Head, Consultancy, Operations, Information and Training Bureau 
Project Leader, Partnership 

Advanced Methods for Innovation in Science (AMIS) 
Director 
Deputy Director for Research, 
Correspondent for Teaching and Training 
Deputy Director for Management Support 
Supervisor, Consultancy and Operations Bureau 



Jacques Chantereau 

Jerome Lazard 

Franc;ois Cote 

Philippe Girard 

Michel Dollet 

Jacques Marzin 

Dominique Martinez 

Christian Cilas 

Jean-Louis Belot 

Philippe Letourmy 

Andre Chabanne 

Sylvie Gourlet-Fleury 

Herve Saint-Macary 

Franc;ois Roger 

Robert Nasi 

Jean-Pierre Bouillet 

Jean-Marc Bouvet 

Robert Domaingue 

Michael Dingkuhn 

Nicolas Bricas 

Christian Langlais 

Michel Passouant 

Patrick Dugue 

Jean-Yves Rey 

Franc;ois Monicat 

Didier Richard 

Michel Lecoq 

Helene Joly 

Jean-Pierre Muller 

Tristan Durand-Gasselin 

Jean-Luc Battini 

Christian Sales 

Denis Sautier 

Catherine Marquie 

Andre Rouziere 

Nourollah Ahmadi 

Agnes Begue 

Bertrand Siegmund 

Max Reynes 

Jean-Yves Jamin 
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Research Units 

Internal Research Units (UPR) 
Agrobiodiversity in Savannah Environments 

Aquaculture and Aquatic Resource Management 

Banana, Plantain and Pineapple Cropping Systems 

Biomass and Energy 

Coconut Lethal Yellowing and Citrus Greening 

Collective Action, Policies and Markets 

Control of Emerging and Exotic Animal Diseases 

Controlling Pests and Diseases in Tree Crops 

Cotton Farming Systems 

Decision Support and Biostatistics 

Direct Seeding and Cover Crops 

Dynamics of Natural Forests 

Environmental Risks of Recycling 

Epidemiology and Ecology of Animal Diseases 

Forest Resources and Public Policies 

CA* 

EMVT 
FLHOR 

Forets 

CP, FLHOR 

TERA 

EMVT 
CP 

CA 

CA 

CA 

Functioning and Management of Tree-Based Planted Ecosystems 

Genetic Diversity and Breeding of Forest Species 

Forets 

CA 

EMVT 
Forets 

CP, Forets 

Forets 

CA, FLHOR 

AMIS 
CP, FLHOR, TERA 

FLHOR 

TERA 

Genetic Improvement of Vegetatively Propagated Crops 

Genotype Plasticity and Crop Performance 

Governance and Norms in Agricultural Markets 

Horticulture 

Information Systems and Territories Development 
(integrated into UMR TETIS) 

Innovation and Dynamics of Farming Systems 

Integrated Fruit Production 

Integrated Wildlife Management 

Livestock Systems and Animal Product Management 

Locust Ecology and Control 

Management of Genetic Resources and Social Dynamics 

Management of Renewable Resources and Environment 

Oil Palm Breeding 

Performance of Tree-Crop-Based Systems 

Production and Processing of Tropical Woods 

Qualities and Territories (integrated into UMR Innovation) 

Quality in Cotton Production 

Quality of Tree Crop Products 

Rice Breeding and Management 

Spatialization and Agro-environmental Management 
(integrated into UMR TETIS) 

Sugarcane Farming Systems 

Tropical Food Quality 

Water Management (integrated into UMR G-EAU) 

* In bold, department of attachment. 

TERA 
FLHOR 

EMVT 
EMVT 
AMIS 

CA, CP, FLHOR, Forets 

TERA 
CP 

CP 

Forets 

TERA 
CA 

CP 

CA 

AMIS 

CA 

AMIS, CA, FLHOR 

CA, TERA 



Jean-Louis Pradon 

Jerome Thonnat 

Alain Aventurier 

Stephane Guilbert (Agro.M) 

Jean-Loup Notteghem (Agro.M) 

Daniel Barthelemy (INRA) 

Fran~ois Bocquier (Agro.M) 

Jean-Yves Rasplus (INRA) 

Jean-Charles Hourcade 
(CNRS, EHESS) 

Fran~oise Dosba (INRA) 

Serge Hamon (I RD) 

Meriem Fournier-Djimbi 
(ENG REF) 

Veronique Bellon-Maurel 
(CEMAGREF) 

Bernard Dreyfus (IRD) 

Bernard Reynaud 

Jean-Christophe Glaszmann 

Alain Grasmick (UM2) 

Pascal Kosuth (CEMAGREF) 

Fabrice Dreyfus (Agro.M) 

Jacques Wery (Agro.M) 

Gerard Cuny (IRD) 

Patrice Garin (CEMAGREF) 
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Service Units (US) 
Agricultural Service Unit, French Guiana 

Capacity Building for Livestock Management 
Water, Soil and Plant Analysis 

Joint Research Units (UMR) 

Agropolymer Engineering AMIS 
and Emerging Technologies (IATE) 

Biology and Genetics AMIS, CA, 
of Plant-Pathogen Interactions CP, FLHOR 
for Integrated Protection (BGPI) 

Botany and Computational AMIS 
Plant Architecture (AMAP) 

Cattle Rearing (ERRC) EMVT 

Centre for Biology and AMIS 
Management of Populations (CBGP) 

Centre for International Research TERA 
on Environment and Development 
(CIRED) 

Developmental Biology AMIS, CP 
of Perennial Crop Plants (BEPC) 

Diversity and Genomes CP 
of Cultivated Plants (DGPC) 

French Guiana Forest Ecology Forets 
(ECOFOG) 

Information and Technologies AMIS 
for Agri-Processes (ITAP) 

Laboratory of Tropical AMIS 
and Mediterranean Symbioses 
(LSTM) 

Plant Communities and Biological AMIS, CA, 
Invaders in Tropical Environments FLHOR, Fon~ts 
(PVBMT)) 

Polymorphisms of Interest AMIS, CA, 
in Agriculture (PIA) CP, FLHOR 

Process Engineering and AMIS 
Bioproduct Development (GPEB) 

Spatial Information and Analysis AMIS, TERA 
for Territories and Ecosystems (TETIS) 

Technical Change, Learning TERA 
Coordination in Agriculture 
and the Agro-Food Sector (Innovation) 

Tropical and Mediterranean CA, CP, FLHOR 
Cropping System Functioning 
and Management (SYSTEM) 

Trypanosomes EMVT 

Water Management, Stakeholders CA, TERA 
and Uses (G-EAU) 

CP 

EMVT 
AMIS 

Partners 

Agro.M, CIRAD, 
ENSIA, INRA 

Agro.M, CIRAD, 

CNRS, CIRAD, INRA, 
IRD, UM2 

Agro.M, CIRAD, INRA 

Agro.M, CIRAD, INRA, 
IRD, UM2 

CNRS, CIRAD, 
ENGREF, ENPC 

Agro.M, CIRAD, 
INRA, UM2 

Agro.M, CIRAD, 
INRA, IRD 

CIRAD, CNRS, 
ENGREF, INRA 

Agro.M, CIHEAM-IAM, 
CIRAD, INRA 

Agro.M, CIRAD, INRA, 
IRD, UM2 

CIRAD, 
Universite Reunion 

Agro.M, CIRAD, INRA 

ENSIA, CIRAD, 
UM1, UM2 

CEMAGREF, CIRAD, 
ENGREF 

Agro.M, CIHEAM-IAM, 
and CIRAD, CNEARC, 

INRA 

Agro.M, CIRAD, INRA 

CIRAD, IRD 

CEMAGREF, CIRAD, 
ENGREF 



Pascal Danthu 

Alain Ratnadass 

X 
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International Research Units (URP) 

Management of Madagascan Forests Forets 

Sustainable Farming and CA 
Rice Cropping Systems (SCRID) 

Pastoralism EMVT 

CIRAD addresses 

France 
Corsica 
Dominique Agostini , Director 
Station de recherche agronomique INRA 
20230 San Giuliano 
tel: +33 4 95 59 59 21 
fax: +33 4 95 59 59 37 
agostini @corse. inra. fr 

French Guiana 
Philippe Codon, CIRAD Regional Director 
BP 701 , Avenue de France, 
97387 Kourou Cedex 
tel: +33 5 94 32 73 50 
fax: +33 5 94 32 73 51 
philippe.godon@cirad.fr 

Guadeloupe 
Patrice Guillaume, CIRAD Regional Director 
Station de Neufchateau, Sainte-M ari e, 
97130 Capesterre-Belle-Eau 
tel: +33 5 90 86 17 90 
fax: +33 5 90 86 17 91 
patri ce.guillaume@cirad.fr 

I le- de-France 
Jea n-Jacques Baraer, CIRAD Regional Di rector 
42, Rue Scheffer 
7511 6 Pari s 
tel: +33 1 53 70 20 00 
fax: +33 1 47 55 15 30 
jean-jacques.baraer@cirad.fr 

Languedoc-Roussillon 
Maurice Iza rd, CIRAD Regional Director 
Avenue Agropo lis 
34398 Montpellier Cedex 5 
tel: +33 4 67 61 58 00 
fax: +33 4 67 61 59 86 
maurice.i za rd @cirad.fr 

Martinique 
Thierry Goguey-Muethon, CIRAD Regional Director 
BP 214, 97285 Le Lamentin Cedex 2 
tel: +33 5 96 42 30 00 
fax: +33 5 96 42 31 00 
thierry.goguey-muethon@cirad.fr 

Partenaires 

FOFIFA, 
Antanarivo University 

FOFIFA, 
Antanarivo University 

In progress 
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Mayotte 
Gilbert Vallee, CIRAD Delegate 
B.P. 1304, 97000 M amoudzou 

tel : +33 2 69 61 21 21 
fax: +33 2 69 61 21 19 
cirad.mayotte@wanadoo.fr 

New Caledonia 
and South Pacific 
Thierry M ennesson, CIRAD Regional Director 
BP 73, 98890 Pa"ita 
tel: +687 43 74 15 
fax: +687 43 74 16 
t. mennesson@iac. nc 

Reunion 
and Comoros, Mauritius, Seychelles 
Gabriel de Taffin, CIRAD Regional Director 
Station de la Bretagne BP 20 
97408 Saint-Denis M essageries Cedex 9 
tel: +33 2 62 52 80 00 
fax: +33 2 62 52 80 01 
cirad-reunion @ci rad. fr 

Africa 
Central Africa 
Cameroon, Congo, Cabon, Nigeria, Central African Republic, Chad 

Jean-Louis Reboul, CIRAD Regional Director 
BP 2572, Yaounde 
Cameroon 
tel: +237 2 21 25 41 
fax: +237 2 20 29 69 
cirad-cm@cirad.fr 

Philippe Deleporte, CIRAD Correspondent 
BP 1264, Pointe-Noire 
Congo 
tel: +242 94 31 84 
fax: +242 94 47 95 
phi I ippe.de leporte@ci rad. fr 

Coastal West Africa 
Cape Verde, Cambia, Guinea, Mauritania, Senegal 
Georges Subreville, CIRAD Regional Director 
37, avenue Jean XXIII, 
BP 6189, Dakar-Etoile 
Senegal 
tel: +22182244 84 
cellphone: +221 637 18 78 
fax: +22 1 821 18 79 
dreg.ci rad@sentoo.sn 

Continental West Africa 
Benin, Burkina Faso, Ivory Coast, Chana, Mali, Niger, Togo 

Jacques Pages, CIRAD Regional Director 
01 BP 596, Ouagadougou 01 
Burkina Faso 
tel: +226 50 30 70 70 
Cellul aire : +256 70 20 57 45 
fax: +226 50 30 76 17 
draoc.ci rad@fasonet.bf 
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Sylvie Lewicki-Dhainaut, CIRAD Correspondent 
08 BP 1077, Cotonou 
Benin 
tel: +229 38 35 71 OU 38 80 86 
ce llphone: +229 07 39 06 
fax: +229 30 09 68 
sylvie. lewicki -dha i naut@c i rad. fr 

Didier Snoeck, CIRAD Correspondent 
SCCS Regional Project 
Ambassade de France au Ghana, Vali se diplomatique, 128 bis rue de l'Universite 
7535 1 Paris SP07 
tel: 233 21 51 31 42 
didier. snoeck@cirad.fr 

Alain Renou, CIRAD Correspondent 
BP 181 3, Bamako 
Mali 
tel: +223 22 1 10 15 OU 675 01 50 
fax: +223 22 1 87 1 7 
a lai n. renou @c i rad. fr 

East and Southern Africa 
South Africa, Botswana, Eritrea, Ethiopia, Kenya, Mozambique, Namibia, Uganda, 
Tanzania, Zimbabwe 

Denis Depommier, CIRAD Regional Director 
C/o ICRAF, United Nations Avenue 
Gigiri , PO Box 30677, 00100 Nairob i 
Kenya 
tel: +254 7 22 46 53 
ce llphone: 254 7 23 274 069 
fax: +254 7 22 40 01 
CIRAD-AFORA@cgiar.org 

Sylvain Perret, CIRAD Correspondent 
University of Pretori a, Department of Agricultural Economics Extension 
and Research and Development, 002 Pretori a 
South Africa 
tel: + 27 12 420 50 21 
cellphone: +27 82 960 71 89 
fax: +27 12 420 50 01 
sy lvai n.perret@c i rad. fr 

Madagascar 
Michel Partiot, CIRAD Regional Director 
Ampandrianomby, BP 853, Antananarivo 
Madagascar 
tel: +261 20 22 406 23 
cellphone: +261 32 07 114 22 
fax: +261 20 22 408 21 
dregion @cirad.mg 

America 

Brazil 
Philippe Petithuguenin, CIRAD Regional Director 
SHIS-QI 15, Conjunto3, casa 1, 
71 635-230 Brasilia OF 
Brazil 
tel: +55 61 248 56 65 
fax: +55 61 248 26 19 
phi I ippe.petithuguen i n@ci rad. fr 
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Central America 

Guy Faure, CIRAD Correspondent 
CCAC, Apartado 490, 
2050 San Pedro de Montes de Oca, San Jose 
Costa Rica 
tel: +506 234 62 82 
cellphone: +506 823 07 53 
guy. faure@ci rad. fr 

United States 

Jill Barr, CIRAD Correspondent, assigned to the World Bank 
and the lnter-American Development Bank 
Development Research Associates, 
8313 Woodhaven bd, Bethesda, 
20817 Maryland 
United States 
tel, fax: + 1 301 365 68 55 
jbarr@cirad.fr 

Asia 

China 

Zheng Li, INRA-CIRAD Correspondent 
507 Tower A, Fu hua Mansion, 8, Chaoyangmen North Avenue, 100027 Beijing 
China 
tel: +86 10 6554 1871 
fax: +86 10 6554 1872 
zhengl iinra@sohu.com 

Continental Southeast Asia 

Myanmar, Cambodia, Laos, Thailand, Vietnam 

CIRAD Regional Director 
CIRAD Representative Office, 19 Han Thuyen Street, 4th floor, Hai Ba Trung District, Hanoi 
Vietnam 
tel: +84 4 972 06 25 
cellphone: +84 90 32 157 92 
fax: +84 4 972 06 24 
ciradvn@hn.vnn.vn 

Eric Gohet, CIRAD Correspondent 
CIRAD Office, Golden Jubilee Building, 10th Floor, Kasetsart University, 10900 Bangkok 
Thailand 
tel: +662 942 86 83 
fax: +662 942 86 84 
eric.gohet@cirad.fr 

Southeast Asia island countries 

Brunei, lndonesia, Malaysia, Philippines, Singapore, East Timor 
Jean-Guy Bertault, CIRAD Regional Director 
Plaza Bisnis Kemang, 3rd floor, Jalan Kemang Raya n°2, Jakarta Selatan 12730 
lndonesia 
tel: +62 21 719 90 67 ou +62 21 719 46 01 
fax: +62 21 717 93 304 
jean-guy.bertault@cirad.fr 

Oceania 

Vanuatu 

Olivier Roupsard, CIRAD Correspondent 
PO Box 231, Espiritu Santo 
Vanuatu 
tel: +678 36 890 ou 36 320 
fax: +678 36 355 
olivier.roupsard@cirad.fr 
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