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CIRAD
CIRAD is the French agricultural research and 
international cooperation organization working for the 
sustainable development of tropical and Mediterranean 
regions. It works with its partners to build knowledge 
and solutions with one goal: inventing resilient farming 
systems for a more sustainable and inclusive world. Its 
expertise supports the entire range of stakeholders, from 
producers to public policymakers, to foster biodiversity 
protection, agroecological transitions, food system 
sustainability, one health, sustainable development of 
rural territories and their resilience to climate change. 
CIRAD works in some fifty countries on every continent, 
thanks to the expertise of its 1,650 staff members, backed 
by a global network of some 200 partners.

For further information: www.cirad.fr/en

CGIAR
CGIAR is a global research partnership for a food-secure future. 
CGIAR science is dedicated to transforming food, land, and 
water systems in a climate crisis. Its research is carried out 
by 14 CGIAR Research Centers in close collaboration with 
hundreds of partners, including national and regional research 
institutes, civil society organizations, academia, development 
organizations and the private sector.
The 14 CGIAR Research Centers are AfricaRice, Alliance of 
Bioversity International-CIAT, CIFOR, CIMMYT, CIP, ICARDA, 
ICRAF, ICRISAT, IFPRI, IITA, ILRI, IRRI, IWMI, and WorldFish.

For further information: www.cgiar.org 
CGIAR’s new 2030 Research and Innovation Strategy:  
https://cgspace.cgiar.org/bitstream/handle/10568/110918/
OneCGIAR-Strategy.pdf 

INRAE
Created on January 1, 2020, the French National Research 
Institute for Agriculture, Food, and Environment is a 
major player in research and innovation. INRAE—the 
result of the merger of INRA and IRSTEA—carries out 
targeted research. It is a community of 12,000 people 
with 268 research, experimental research, and support 
units located in 18 regional centers throughout France. 
Internationally, INRAE is among the top research 
organizations in the agricultural and food sciences, 
plant and animal sciences, as well as in ecology and 
environmental science. It is the world’s leading research 
organization specializing in agriculture, food and the 
environment. INRAE’s goal is to be a key player in the 
transitions necessary to address major global challenges. 
Faced with a growing world population, climate change, 
resource scarcity, and declining biodiversity, the institute 
is developing solutions that involve multiperformance 
agriculture, high-quality food, and the sustainable 
management of resources and ecosystems.

For further information: www.inrae.fr/en

IRD
French National Research Institute for Sustainable 
Development, a major player in sustainability science 

IRD is a French public research establishment that 
supports an original approach to research, expertise, 
training and knowledge-sharing for the benefit of 
southern countries and regions, making science and 
innovation key drivers in their development. IRD sets 
its priorities in line with the Sustainable Development 
Goals (SDGs) adopted by the United Nations in 
September 2015, to steer development policies. 
Combining critical analysis for the implementation of 
these goals, IRD seeks to tackle the challenges facing 
us today: global, environmental, economic, social and 
cultural changes that affect the whole planet.

For further information: https://en.ird.fr

AGROPOLIS INTERNATIONAL
Based in Occitanie (France), Agropolis International is a nonprofit organization that brings together 
an exceptional array of institutes and organizations involved in agriculture, food, environment and 
biodiversity. This crossroads of knowledge and expertise was founded in 1986 by research institutes and 
higher education establishments with support from national, regional and local authorities. Agropolis 
International has always been a dedicated collective workspace, providing links between different 
collaborators in target areas:
- Scientific institutes
- International research agencies
- Regional and local authorities
- Civil society organizations.
A place for sharing and dialogue, for capitalizing on and transmitting knowledge, a crucible of ideas, a 
support structure for collective projects and for their promotion abroad, a center for hosting facilities 
and events, Agropolis International tailors its three decades of experience to fulfill the diverse missions 
requested by its members.

For further information: www.agropolis.org

Cover illustration:
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Promoting cactus pear as a drought resilient multi-purpose crop in low 
rainfall agrosylvopastoral systems in MENA and South Asia

Enhancing the complementarity 
of crop and livestock farming

Semi-arid agrosylvopastoral systems are 
characterized by limited or erratic rainfall, 
poor soils and high temperatures.  Yet these 

systems—when appropriately managed—have 
great potential to increase production, diversify 
income and support rural livelihoods. Under 
these conditions, certain neglected species, 
such as spineless cactus pear (Opuntia ficus-
indica L.), which is a promising multipurpose 
species with a Crassulacean acid 
metabolism, can grow well and help farmers 
cope with environmental and climatic 
variability. Besides its tasty fruit and fodder 
value, cactus pear plays an important economic 
role as a subsistence agriculture option with 
minimal agronomic inputs and drought resistance. 
Moreover, it has proven potential to alleviate 
soil erosion, increase carbon sequestration and 
minimize livestock watering during hot summers. 

Over a decade ago, ICARDA initiated an ambitious 
program in collaboration with NARS, development 
agencies, cactus research networks, NGOs, etc., 
to evaluate the performance of various cactus 
pear accessions across different agroecological 
sites, to conserve and multiply the most adapted 
ones, and promote cactus pear establishment 

at the farm level. Cactus can make use of 
marginal lands (so it does not compete with 
other crops requiring good cropland soil) and 
produce livestock forage. However, cactus 
should not be grazed directly (cut and carry) or 
fed alone, it must be mixed with other fiber- and 
protein-rich feed resources available on farms 
or purchased. In addition, the portfolio included 
social studies in South Asia to investigate farmers’ 
viewpoints with regard to adapting cactus pear 
cultivation. It also promoted capacity building on 
appropriate agronomic practices for maximizing 
cactus pear yield and quality, conducting feeding 
trials for better cactus use with locally available 
feed resources, and mapping suitable agricultural 
zonation for cactus pear plantations.  An outreach 
programme was implemented to boost awareness 
and inform decision makers, government officials 
and farmers beyond the CGIAR sphere of 
influence about the importance of growing cactus 
pear as a low-input income generating activity. 
All of these activities were conducted under the 
umbrella of efficient partnership with the national 
systems, thereby resulting in attracting the interest 
of more stakeholders and generating further 
demand for cactus pear planting materials. 

Contacts

Mounir Louhaichi (ICARDA, CGIAR, Tunisia),  
m.louhaichi@cgiar.org

Sawsan Hassan (ICARDA, CGIAR, Jordan),  
s.hassan@cgiar.org

For further information

• Acharya P., Biradar C., Louhaichi M., Ghosh S., Moyo H., 
Sarker A., 2019. Finding a suitable niche for cultivating cactus 
pear (Opuntia ficus-indica) as an integrated crop in resilient 
dryland agroecosystems of India. Sustainability, 11: 5897.  
https://repo.mel.cgiar.org/handle/20.500.11766/10737

• Inglese P. et al. (eds), 2017. Crop ecology, cultivation and uses 
of cactus pear. FAO-ICARDA, Rome. 244 p.  
https://repo.mel.cgiar.org/handle/20.500.11766/8263

• Louhaichi M., Kumar S., Tiwari S., Islam M., Hassan S., 
Yadav O.P., Dayal D., Moyo H.P., Dev R., Sarker A., 2018. 
Adoption and utilization of cactus pear in South Asia. 
Smallholder farmers’ perceptions. Sustainability, 10: 3625.  
https://repo.mel.cgiar.org/handle/20.500.11766/10737

• Louhaichi M., Hassan S., 2021. Cactus pear, a drought-
tolerant crop grown by millions of farmers in dry areas for 
nutritional and income generating purposes. Panorama 
Solutions portal: https://panorama.solutions/en/solution/
cactus-pear-drought-tolerant-crop-grown-millions-farmers-
dry-areas-nutritional-and-income
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French research unit acronyms  

ABSYS Biodiversified Agrosystems

ACT-ASTER AgroSystèmes - Territoires - Ressources

AGAP Genetic Improvement and Adaptation of Mediterranean and Tropical Plants

AGIR Agroecologies-Innovations-Ruralities

AIDA Agroecology and Sustainable Intensification of Annual Crops

ART-DEV Actors, Resources and Territories in Development

ASTRE Animals health, Territories, Risks, Ecosystems

BAGAP Biodiversity, Agroecology and Landscape Management

CEFE Centre for Functional and Evolutionary Ecology

CIRED Center for International Research on Environment and Development

DIADE Plant Diversity, Adaptation and Development

DYNAFOR Dynamics and Ecology of Agroforestry Landscapes

Eco&Sols Functional Ecology & Biochemistry of Soils & Agroecosystems

EGCE Evolution, Genomes, Behaviour, Ecology

ESPACE-DEV Spatial Dynamics of Socio-ecological Systems in Developing Countries

F&S Forests and Societies

FERLUS Fourrages, Ruminants et Environnement

GABI Animal Genetics and Integrative Biology

GDEC Genetics, Diversity and Ecophysiology of Cereals

G-EAU Water Resource Management, Actors and Uses

GECO Functional Ecology and Sustainable Management of Banana and Pineapple Agrosystems

GET Environmental Geosciences, Toulouse

GIMIC Genetic Improvement of Indian Cattle and Buffaloes 

HORTSYS Agroecology and Performance in Horticultural Systems

IATE Agropolymer Engineering and Emerging Technologies 

iEES Institute of Ecology and Environmental Sciences of Paris

IESOL Ecological Intensification of Cultivated Soils in West Africa

IHAP Host-Pathogen Interactions

Innovation Innovation and Development in Agriculture and Food

INTERTRYP
Host-Vector-Parasite-Environment Interactions in Neglected Tropical Diseases caused by 
Trypanosomatids

ISEM Montpellier Institute of Evolutionary Sciences

LAM Les Afriques dans le monde

LAPSE Plant and associated microorganisms adaptation to environmental stresses

LCM Common Microbiology Laboratory

LEPSE Ecophysiology Laboratory of Plants under Environmental Stress

LISIS Laboratoire Interdisciplinaire Sciences Innovations Sociétés

LISST Interdisciplinary Solidarity, Societies and Territories Laboratory

LSTM Laboratory of Tropical and Mediterranean Symbioses

MARBEC Marine Biodiversity, Exploitation and Conservation

MIAT Mathématiques et informatique appliquées de Toulouse

MOISA Markets, Organisations, Institutions and Stakeholders Strategies

PHIM Plant Health Institute Montpellier

PSH Plant and Garden Cropping Systems

PVBMT Plant Populations and Bioaggressors in Tropical Environments

Qualisud Integrated Approach to Food Quality

SAD-APT Science Action Développement - Activités Produits Territoires

SAS Sol Agro et hydrosystème Spatialisation

SELMET Mediterranean and Tropical Livestock Systems

SENS Knowledge, Environment and Societies

TETIS Territories, Environment, Remote Sensing and Spatial Data
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FRENCh RESEARCh AND hIGhER EDuCATION ORGANIzATIONS
• AgroParisTech
• AgroSup Dijon
• CIRAD, Agricultural Research Centre for International Development
• CNRS, French National Centre for Scientific Research
• ENVT, National Veterinary School of Toulouse
• IFCE, Institut français du cheval et de l‘équitation
•  INRAE, National Research Institute for Agriculture, Food and 

Environment 
• Institut Agro (including Agrocampus Ouest and Montpellier SupAgro)
• IRBI, Institut de Recherche sur la Biologie de l’Insecte
• IRD, French National Research Institute for Sustainable Development
• UFR, University of Tours, François Rabelais
• UM, University of Montpellier
• UT, University of Toulouse
• UP Saclay, Université Paris-Saclay

 CGIAR CENTRES 
• AfricaRice
•  Alliance of Bioversity International and the International Center for 

Tropical Agriculture (CIAT)
• CIFOR, Center for International Forestry Research
• CIMMYT, International Maize and Wheat Improvement Center 
• CIP, International Potato Center
•  ICARDA, International Center for Agricultural Research in the Dry 

Areas
• ICRAF, World Agroforestry
•  ICRISAT, International Crops Research Institute for the Semi-Arid 

Tropics
• IFPRI, International Food Policy Research Institute
• IITA, International Institute of Tropical Agriculture
• ILRI, International Livestock Research Institute 
• IRRI, International Rice Research Institute
• IWMI, International Water Management Institute
• WorldFish

CGIAR teams, French researchers and institutes are involved in the following CGIAR Research Programs (CRP): A4NH, Agriculture for Nutrition 
and Health; CCAFS, Climate Change, Agriculture and Food Security; FISH; FTA, Forests, Trees and Agroforestry; GLDC, Grain Legumes and 
Dryland Cereals; LIVESTOCK; MAIZE; PIM, Policies, Institutions, and Markets; RICE; RTB, Roots, Tubers and Bananas; WHEAT; WLE, Water, Land 
and Ecosystems.
The research led by French and CGIAR teams involves and leverages many other partners (see box below).

    EuROPE AND OCDE COuNTRIES
• Aarhus University, Denmark
• Bangor University, UK
• Chalmers University of Technology, Sweden
• Deakin University, Australia
• Institute of Life Sciences, Italy
• Katholieke Universiteit Leuven, Belgium
• Leibniz Centre for Agricultural Landscape Research, Germany
• Michigan State University, USA
•  National Research Council Research Institute on Terrestrial Ecosystems, Italy
• Natural Resources Institute, UK
• Oregon State University, USA
• Scotland’s Rural College, UK
• University of California Davis, USA
• University of Greenwich, UK
• University of Natural Resources and Life Sciences, Austria
• University of Parma, Italy
• University of Vermont, USA
• Wageningen University of Research, The Netherlands
• Washington State University, USA

    AFRICA
• CERD, Centre d’étude et de recherche de Djibouti
•  CREAD, Center for Research in Applied Economics for Development, Algeria
• Ethiopian Biodiversity Institute
• Ethiopian Environment and Forest Research Institute
•  FOFIFA, Centre National de Recherche appliquée au Développement Rural, 

Madagascar
• Hassan II Institute of Agronomy and Veterinary Medicine, Morocco
• ICIPE, International Centre of Insect Physiology and Ecology, Kenya
•  INERA, Institut de l’Environnement et de Recherches Agricoles, Burkina Faso
• Institut Polytechnique Rural de Formation et de Recherche Appliquée, Mali

• Mekelle University, Ethiopia
•  National Agricultural Research Organization, Uganda
• Plant Genetic Resource Center, Uganda
• Oromia State University, Ethiopia
• UCAD, Université Cheikh Anta Diop, Senegal
• Université d’Antananarivo, Madagascar
• University of Abomey-Calavi, Benin

    ASIA
• Can Tho University, Vietnam
• CATAS, Chinese Academy of Tropical Agricultural Sciences
• IIRR, Indian Institute of Rice Research
• Indian Institute of Science
• ITC, Institute of Technology of Cambodia
• KKU, Khon Kaen University, Thailand
• KU, Kasetsart University, Thailand
•  NOMAFSI, The Northern Mountainous Agriculture and Forestry Science 

Institute, Vietnam
• Nong Lam University, Vietnam
• Sichuan Academy of Agricultural Sciences, China
• Tien Giang University, Vietnam
• University of Agricultural and Horticultural Sciences, India
• Vietnam National University of Agriculture
• Yunnan Agricultural University, China

    LATIN AmERICA AND CARIbbEAN
• Federal Rural University of Amazonia, Brazil
• INIAP, Instituto Nacional de Investigaciones Agropecuarias, Ecuador
•  INIFAP, National Institute of Research for Forestry, Agricultural and Livestock, 

Mexico
• Universidad Técnica Estatal de Quevedo, Ecuador
• Universidad Veracruzana, Mexico

PARTNER INSTITuTIONS
Research and higher education organizations

French organizations, CGIAR Centers and 
Programs, and partners involved in this Dossier

Other organizations

• Agrisud International, Madagascar 
• ANR, French National Research Agency
•  ARMEFLHOR, Association réunionnaise pour la modernisation de l’économie 

fruitière, légumière et horticole, Réunion, France
• Arvalis, France
• BAIF, India
• Bioline Agrosciences, France
• Chambre d’agriculture de La Réunion, France 
• Ethiopian Economics Association

• FAO, Food and Agriculture Organization of the United Nations
•  FDGDON, Fédération Départementale des Groupements de Défense  

contre les Organismes Nuisibles, France
• GSDM, Professionnels de l’agroécologie, Madagascar
• Ministry of Agriculture and Rural Affairs, China
• Ministry of Agriculture Development, Nepal
• Tropenbos International, The Netherlands
• WRI, World Resources Institute
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Ampadu-Boakye T., Andrieu N., Ankati S., Ann V. , Anne M., Antona M., Arango J., Asare R., 
Atieno M., Atta-Krah K., Aubertot J.-N., Aubin J., Audebert G., Avelino J., Bado V., Bahena F., 
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Fleurance G., Flor R.J., Fonteyne S., Forey O., Fortuna T., Fouillet E., Foundjem D., Franco J., 
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Hainzelin E., Hambloch C., Harrison R., Hassan S., Hauser M., Hauser S., Hellin J., Hénault C., 
Hendre P.S., Herrmann L., Hippolyte I., Homann-Kee Tui S., Hoopen G.M.T., Hostiou N., 
Hubert B., Huising J., Hunter D., Ickowitz A., Idoudi Z., Ihalainen M., Iskra-Caruana M.-L., 
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