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trategies for high-throughput
studies of genomes and their
expression combined with
functional genomics approaches
for the study and validation of
the functions of genes of species
of agricultural interest will result
in the considerable acceleration
of the characterisation of plant
genetic resources. Using cuttingedge technologies and conventional
breeding approaches, this knowledge
facilitates the analysis and use of
existing genetic variability. It provides
new opportunities for the breeding
of new varieties aimed at reducing
the impacts of various stresses on
crop productivity and at improving
nutritional safety and quality.
They thus contribute to taking up
the major challenges of the future
resulting from climate change and an
increasing world population.
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However, no single research
institution will be capable of
mobilising all the skills required
to manage and use these new
technologies effectively in varietal
breeding programmes and ensure the
best possible exploitation of all the
diversity of the biological resources
available. It is therefore necessary
that all the players in plant and
agricultural sciences should set up
and consolidate joint strategies for
the development of collaboration in
interdisciplinary, multi-institutional
research and training to achieve
recognised, high-quality international
research. This observation led to
the founding of the International
Advanced Biology Consortium
(Consortium International en Biologie
Avancée, CIBA) with partners in
Brazil (Embrapa and the network
of universities and research and
teaching institutions) and France
(research institutes in Montpellier
under the Agropolis International
banner—CIRAD, IRD, INRA,
Montpellier SupAgro and UM2—

at the service of varietal improvement
for southern countries.
CIRAD and Embrapa have
collaborated intensely and fruitfully
in agricultural research and the
formation of excellence at the service
of sustainable development of the
rural tropical and subtropical world
for more than 30 years. The present
structure of this collaboration is
centred on five priority fields of
cooperation—including advanced
biology—listed in a joint strategic
statement for the period 2003-2009.
This was the framework for
Embrapa’s posting from the end
of 2002 to early 2006 of one of its
researchers to Labex Europe, with
hosting by CIRAD’s Développement
et Adaptation des Plantes (Plant
development and adaptation) joint
research unit. These combined
operations have made it possible
to stimulate and institutionalise
research and the training and
exchange of scientists and students
in advanced biology applied to plant
breeding. This work currently takes
the form of some thirty collaborative
research projects involving research
scientists at Embrapa, Agropolis
International and its international
partners.
This strong and lasting scientific
partnership was the foundation
used by Embrapa and Agropolis
International, with support from
CIRAD, for the formalisation of the
creation of CIBA in July 2008, with
the main objective of strengthening
and continuing this Franco-Brazilian
collaboration in scientific excellence.
CIBA players pool their resources,
capacities, knowledge and know-how
to develop and use innovative tools
in advanced biology to continue
their research and work in breeding
applied to tropical species of
agricultural interest.

The CIBA must make the following
possible:
 the creation of unique scientific
synergy that is at the international
forefront in plant and agricultural
sciences;
 the sharing of infrastructure and
facilities;
 the maintaining and organising
of the various competences
in order to manage, share and
disseminate scientific knowledge and
technological innovations;
 increasing interaction and scientific
and technical collaboration at the
national and international levels;
 increasing the international
visibility of collaboration;
 facilitating the ‘Europe – South
America – Africa’ triangle in both
scientific projects and diploma and
non-diploma training programmes;
 creating a model of collaboration
and sharing that will be of use in other
themes or other countries.
CIBA has organised since December
2007 four Franco-Brazilian workshops
focused on the emergence and
hinging of ambitious projects. More
than twenty proposals for new
projects have thus been developed
and submitted to various national or
international donors. Today, CIBA has
a portfolio of some thirty projects.
The fourth workshop was held in
Montpellier from 5 to 9 October 2009.
It was attended by players in research
and training from Brazil, France and
Africa and was aimed at stimulating
the emergence of triangular projects
combining research, training and
international mobility for scientists
and students.
Ana Brasileiro (Embrapa, Brazil),
Pascal Gantet (UM2, France)
& Marc Berthouly (CIRAD, France)

Brazilian
partnerships
of CIBA
Embrapa Meio
Norte (1)
Embrapa Algodãao (1)
Embrapa Tabuleiros
Costeiros (1)

Embrapa
Acre (1)

Embrapa Mandioca
e Fruticultura (1)

UFR, Porto Velho (1)
Embrapa Cerrados (2)
Embrapa Recursos Genéticos e
Biotecnologia (18)

UFLA, Lavras (1)
UFV,Viçosa (2)

Embrapa Café (3)
UCB, Brasília (4)
UFG, Goiânia (1)

INCAPER (2)
Embrapa Milho e Sorgo (2)

Embrapa Arroz e Feijã (3)

IAC (4)

IAPAR (5)
UEL, Londrina (1)
Universities

Embrapa Uva e Vinho (2)
Em
Embrapa Trigo (2)
Em

Embrapa units
Regional research
institutes
(x) number of projects with
participation by the institute

Denmark

United Kingdom

Univ. of Aarhus

John Innes Institute

Netherlands
France

United States

Univ. of Wageningen, Univ. of Utrecht

CIRAD, INRA, IRD,
CNRS, UM2
Montpellier SupAgro

USDA-ARS, Purdue University,
University of California Davis,
Cornell University

Japan
NIAS

Vietnam
Univ. of Hanoi

Senegal

Niger

CERAAS

INRAN

India

Philippines

ICRISAT

Costa Rica
CATIE

IRRI

Congo
UR2PI

Argentina
IBONE

International
partnerships
of CIBA

Australia

Brazil
13 research units (Embrapa),
9 public and private universities,
3 regional research institutes

Univ. of Queensland,
CSIRO

Coordination unit:
Pascal Gantet (UM2), pascal.gantet@univ-montp2.fr,
Ana Cristina Miranda Brasileiro (Embrapa), brasileiro@cenargen.embrapa.br,

scientists

Steering committee:
Philippe Petithuguenin (CIRAD), petithuguenin@apis.com.br,
Pedro Arcuri (Embrapa), embrapa@agropolis.fr
Paulo Carneiro (Embrapa), paulo@cenargen.embrapa.br
Yves Savidan (Agropolis International), yves.savidan@agropolis.fr
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Mexico
CiCy, CIMMYT
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Together in the ‘Generation Challenge Programme’
In 2001, the Consultative Group on International Agricultural
Research (CGIAR) launched the ‘Challenge Programme’ concept
consisting of broad transverse programmes that enable 15 CGIAR
international research centres to work closer together on the
same theme. They are also intended to strengthen partnerships
between the CGIAR and research institutes in the North and
South.

© INRA

The ‘Generation Challenge Programme’ (GCP) is focused on
genetic resources, the diversity of crop plants and related species.
It aims at permitting the use of a larger proportion of the diversity
held in ex situ collections (gene banks) by means of genomics
technologies—comparative genetics in particular—and molecular
biology. The GCP has chosen to devote research to abiotic
stresses and especially plant tolerance to drought, a major climatic
constraint for most southern agricultures.
France has mobilised efforts for the programme, with Agropolis
International on the steering committee and involved in the
management of two of the five subprogrammes entrusted to
French researchers, and it works with its Brazilian partners.
As genomics is one of the themes chosen by Labex Europe,
numerous projects (replying to bid invitations) have involved
Brazilian and French laboratories together, thus contributing to
an increase in Franco-Brazilian collaboration. The joint projects
selected are shown in the following table.
Contact: Jean-Christophe Glaszmann,
jean-christophe.glaszmann@cirad.fr
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Project name

Partners*

Agropolis International-IRD
Mathias Lorieux

Exploring natural genetic variation: developing genomic resources
and introgression lines for four AA genome rice relatives

CIAT, Embrapa, Cornell University,
ADRAO, Fedearroz

Agropolis International-Inra
Jean-Benoît Morel

Functional genomics of cross species resistance to fungal diseases in
rice and wheat (Cereal Immunity)

Agropolis International-CIRAD, Embrapa,
IAPAR, UC Davis, CIMMYT, NIAS, JIC

Embrapa
José Francisco Valls

Unlocking the genetic diversity in peanut’s wild relatives with
genomic and genetic tools

UCB, Catholic University of Goiás,
CERAAS, ICRISAT, UAS, Agropolis
International –CIRAD, IBONE,
Univ. Aarhus, Texas AES

Agropolis International-Cirad
Marcel de Raïssac

Whole plant physiology modelling of drought tolerance in cereals

Agropolis International-Inra, IRRI, CSIRO,
Univ. Queensland, CIMMYT, ICRISAT,
Embrapa, Pioneer Hi-Bred

NIAS

Targeted Musa genome sequencing and frame map construction

Agropolis International-CIRAD,
Bioversity International, Embrapa,
Univ. Leicester

IRRI

Development of an integrated GCP information platform

Agropolis International-CIRAD, CIMMYT,
Embrapa, ICRISAT, NCGR

ISRA

Enhancing groundnut (Arachis hypogaea L.) genetic diversity and
speeding its utilization in breeding for improving drought tolerance

PROINPA, USDA, Agropolis
International-CIRAD, ICRISAT,
Embrapa, UCB

ISRA/CERAAS

Capacity building à la carte 2007 – Application of molecular tools
for controlled wild introgression into peanut cultivated germplasm
in Senegal

Agropolis International-CIRAD, UCB,
Embrapa, ICRISAT

* See list of acronyms on page 26.

Agropolis Fondation:
support for the International Advanced Biology Consortium
The first two CIBA workshops were held at the end of 2007 and
early 2008, with the development of new projects responding
to French and European bid invitations. Agropolis Fondation
supported Workshops 3 (Brazil, end of 2008) and 4 (Montpellier,
October 2009). The fourth workshop was of particular interest
as it initiated research and training within the framework of a
France-Brazil-Africa triangle.
Contacts: Anne-Lucie Wack, wack@agropolis.fr
& Oliver Oliveros, oliveros@agropolis.fr
Further information is available at www.agropolis-fondation.fr

Genetic resources, genome analysis
and varietal improvement of
groundnut
Groundnut is the main legume in sub-Saharan Africa and is grown
on 23 million hectares in the tropics, forming an important
world source of food, oil and plant protein. The species grown is
an allotetraploid resulting from a recent hybridisation between
two wild diploid species that led to reproductive isolation of
the cultivated species from other species. The genetic base is
small, limiting the impact of breeding on responses to the main
cultivation constraints (drought and diseases).
In 2004, the GCP funded a three-year project, with collaboration
between Embrapa, UCB, CIRAD, ICRISAT, CERAAS, IBONE and
Aarhus University. The aim was to remove the main biological
blockages to the improvement of groundnut: (i) the breeding
of synthetic wild varieties with the same ploidy level as the
cultivated species to provide access to the diversity of the wild
compartment, (ii) the development of the molecular tools required
for study of the genome and the implementation of modern
breeding approaches. Synthetic varieties of wild origin developed
by Embrapa have been transferred to the groundnut development
programme run by ISRA (Senegal). In addition, scientific exchanges
between Embrapa and CIRAD have resulted in the development of
genome resources (BAC libraries) that are specific to the two wild
species.
With support from the GCP, the partnership (Embrapa, UCB,
ISRA and CIRAD) was continued by scientific visits, exchanges
of plant material and the supervision of a doctoral thesis. The
resulting germplasm and molecular tools were used in an approach
incorporating marker-assisted selection and genetic analysis: a set
of chromosome segment substitution lines for both renewing the
genetic base of the cultivated species and identifying the genome
zones involved in the expression of characters of agricultural
interest was developed. This new germplasm was developed
partly from an élite variety grown in Senegal and provides
opportunities for the rapid improvement of the species grown in
dry zones. Characterisation of this material in a broad range of
environments and its use for breeding purposes will be continued
in the broadened framework of a GCP – Bill & Melinda Gates
Foundation project.
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S 1: The development of chromosome segment substitution
lines in a greenhouse at the CERAAS (Thiès, Sénégal).
2: Emasculation of a groundnut flower during manual
crossing for backcross purposes.
3: Pods harvested from an introgression line.

This partnership used in successive projects has made it possible
to prolong South-South and North-South collaborations and to
develop lasting training activities concerning the genetic base of
cultivated groundnut and the incorporation of molecular tools in
selection work.

Contacts: Jean-Francois Rami, jean-francois.rami@cirad.fr
& Daniel Foncéka (CIRAD), daniel.fonceka@cirad.fr
Soraya Bertioli (Embrapa), soraya@cenargen.embrapa.br
David Bertioli (UCB), david@pos.ucb.br
Ousmane Ndoye (ISRA), ousndoye@refer.sn
Jean-Christophe Glaszmann (GCP), gcpsp1@cirad.fr
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Agropolis Fondation was founded in 2007 to support and
promote—in the Montpellier regional scientific cluster—
international level scientific programmes in agriculture and
sustainable development with focus on issues in both the North
and the South. In particular, it makes it possible for international
scientists to come and work in teams in the Foundation’s
scientific network. It also helps teams to organise meetings, in
particular for developing new projects run as partnerships. Since
2007, Agropolis Fondation has launched regular bid invitations and
in 2007 selected the proposal aimed at providing financial support
for the workshops run by the International Advanced Biology
Consortium (CIBA) created as a Labex spin-off.
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Labex Europe
at Wageningen
University,
Netherlands:
the MusaForever
programme
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The Brazilian scientist hosted
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Manoel Teixeira Souza Júnior (Embrapa) spent nearly
four years at Wageningen University and Research Centre,
(May 2006-March 2010) to coordinate and develop the
MusaForever programme and the strategic alliance between
Wageningen University and Research Centre and Embrapa.
Contact: manoel.souza@wur.nl

The host laboratory
Biointeractions and
Plant Health Department
(WUR)
80 scientific and technical staff
Director: Dr. Piet Boonekamp,
piet.boonekamp@wur.nl
www.pri.wur.nl/UK/research/Biointeractions
Scientific correspondent: Gert H.J. Kema,
gert.kema@wur.nl

Since 2006, the Labex has enabled Wageningen University and Research
Centre (WUR) and Embrapa to establish firm relations through multi-partner
research projects responding to major agricultural issues. Manoel Souza, who
in 2006 was the first Brazilian scientist posted to Wageningen (Biointeractions
and Plant Health research unit, Plant Research International) has coordinated
the ‘MusaForever’ programme of joint interest that involves several
European (PRI-WUR, KU Leuven, CIRAD) and Brazilian partners (Embrapa,
Lavras Federal University) in the genetics, genomics and biotechnology of
pathosystems that are serious for the banana agroindustry: Black Sigatoka
(Mycosphaerella fijiensis) and Panama disease (Fusarium oxysporum f.sp. cubense).
The programme is aimed at creating genome libraries and using them for the
development of biotechnology tools that optimise the genetic control of the
pathosystems in question. The lines of research are (a) the creation of genetic
maps and genome libraries of the host and the pathogen, (b) the identification
and validation of molecular markers for the diagnosis and study of intra
and inter-population variability, (c) the production of genetically modified
pathogens (using the gene knockout technique or that of reporter genes) for
the early detection of states of biotic stress and for the study of the infection
process using Multiple Image Plant Stress technique, (d) the development
of in vitro and in vivo phenotyping systems, (e) molecular characterisation of
host-pathogen interactions, (f) the development and/or validation of candidate
genes and the technologies required to breed genetically modified bananas.
MusaForever has made it possible to launch the initiatives BioBananas Business
Plan* and SafetyFirst**, that form a platform for capacity strengthening and for
multilateral technology transfer. Up to 2009, MusaForever had hosted eight
Embrapa scientists and also scientists from Ecuador and Colombia. Two
doctoral theses and a Diploma of Advanced Studies were completed in 2009.
Contacts: Manoel Teixeira Souza Junior, manoel.souza@wur.nl
& Gert H.J. Kema, gert.kema@wur.nl
* The BioBananas Business Plan wishes to found a biotechnology company whose aim is to use genetic engineering to
design élite banana varieties with resistance to biotic stresses (Labex Europe, KUL and Secure Harvests Limited, SHL).
** Safetyfirst is the result of a Brazil/Netherlands alliance devoted to the detection and identification of plant
pathogens in quarantine using modern molecular methods. The aim is to train Brazilian scientists and students in
innovative methods for the detection and identification of crop pathogens that are of strategic importance for
agriculture and for bilateral trade between the two countries.
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