
 
 
         
 
 
 
 
 
 
 
 
 
  

Diversified cropping systems (DCS) provide nutritious diets through climate-smart and sustainable production systems. By 
incorporating legumes (food/forage), vegetables, fruits, or nut trees into existing cereal systems, DCS have the potential 
to significantly increase income and improve nutrition for vulnerable dryland farmers under a climate crisis.  
 

DCS are still underused in dry areas due to a lack of supportive policies, and a market environment that continues to favors 
conventional cereal monocropping. To convince policymakers and key stakeholders with clear and credible evidence of DCS’ 
benefits, further biophysical and socio-economic research is needed to generate clear and credible evidence.. 

Diversified Cropping Systems for for better nutrition, livelihoods, and soil health  
Dryland family farmers across Africa and Asia are critically vulnerable to climate 
change. Soaring temperatures, pest invasions, shrinking water supplies, loss of 
biodiversity, and soil degradation, all threaten farmers’ livelihoods and the quality 
of produce of their produce. Monocultures also diminish wild pollinators and 
natural pest-enemies, making crops increasingly unsuccessful and more vulnerable 
to pests.  
 
DCS integrate several nutrition-sensitive, climate-smart, sustainable, and innovative 
techniques that to increase the income and diets of family-farming households. DCS 
can improveincrease farmer’s outputs in different ways: throughby the introduction 
of a secondary crop (legume/vegetables/fruit or nut trees/seeds/spices); by 
increasing natural pollinators and natural enemies; by reducing pests and diseases 
pressure; and by improving soil fertility, soil health, and water productivity.  
 
When supportive market systems and policies exist, DCS can enhance farmers’ net 
income, reduce the need for chemicals, and improve soil and produce quality. In 
addition, supplying more non-conventional secondary crops to in national markets 
reduces their prices, improves nutrition for rural and urban communities, and creates 
jobs, especially for women due to additional harvesting needs and market 
opportunities.  
 
Affordable and sustainable farming 
DCS are carried out on existing agricultural cropland that is either cultivated or 
fallow, with no need for further expansion into nearby forestland or other fragile 
ecosystems. They DCS also raise the yields and qualitiesy of existing crops,  and 
overcominge the convention that horticultural crops are too costly. 
 
ICARDA’s Diversified Cropping Systems (DCS) 
ICARDA’s ongoing research work with African and Asian farmers on nutrition-
sensitive, climate-smart, and sustainable diversified cropping systems provides cost-
effective, them with tailored and, sustainable, and scalable solutions that are cost 
effective, and scalable. DCS such as Ccrop rotation, intercropping, and relay cropping 
approaches have been successfully rolled out by ICARDA and its dryland partners for 
over 40 years in dry regions in diverse agrarian contexts and offering many new 
avenues for research. 
 
 

 
 
 

 
 

 
 

 
 
 
 
 
 
 
     
                             
    
    
    
  

Relay-cropping: The second crop 
is planted before the first crop is 
harvested 
 
 

Intercropping: Two or more crops 
or trees are grown simultaneously 
on the same piece of land with or 
without a row arrangement. 
 

Crop Rotation: Various crops are 
planted successively in a set 
order on the same land creating 
also diversified landscapes.  
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Building innova�ve agricultural systems for food, nutri�on, and livelihood security under changing climates 

The Challenge
The impacts of intensifying climate change in Central, West 
Asia, and North Africa (CWANA) Region amplify challenges in 
one of the world's most water-stressed and socially fragile 
regions. Water scarcity, extreme temperatures, increasing 
agricultural diseases and pests, loss of agrobiodiversity, and 
popula�on growth fuel a perpetual cycle of vulnerability and 
fragility. Youth unemployment creates labor migra�on, while 
sca�ered conflict and unrest result in the region hos�ng over 
40% of global Internally Displaced People and 33% of interna-
�onal refugees.

Dependence on imports of staple cereals, exports of cash 
crops, and concerns about water security generate trade uncer-
tain�es while producers, small and medium enterprises, and 
value chain actors struggle to access the resources to manage 
risks, and policies and ins�tu�ons do not adequately support 
them. 

There is an urgent need to ensure food and nutri�on security 
and improve market access and value addi�on in the agricultur-
al sector. CGIAR, the world's largest agricultural research 
innova�on network, aims to address these interconnected 
challenges, and support evidence-based, inclusive 
decision-making at all levels from farmers to governments, to 
accelerate the transforma�on to resilient agri-food systems 
and livelihoods in the region.

Proposed Ac�on
F2R-CWANA intervenes at strategic entry points from 
farm-to-fork, at river basin, na�onal and regional levels, in 
partnership with producers, agribusinesses, support services, 
investors, na�onal agricultural research systems, and 
decision-makers. The F2R-CWANA Ini�a�ve works through five 
interconnected work packages (WP): 

• Steering agri-food systems' transforma�on through 
MELIA and fast-tracking technology adop�on: facilitates 
faster adop�on of innova�ve agricultural technologies 
and prac�ces through be�er policies that enhance stake-
holder commitment and engagement using innova�on 
and scaling pla�orms. 
• Biodiversity preserva�on, gene�c innova�ons, and 
seed systems' diversifica�on for food and nutri�on 
security: works across a spectrum of biodiversity preserva-
�on, tes�ng and valida�ng gene�c innova�ons, inclusive, 
sustainable delivery mechanisms, and devising an 
enabling environment to maximize uptake and adop�on 
within CWANA socio-economic contexts. 
• Sustainable and equitable intensifica�on of CWANA 
farming systems to increase local/regional value chain 
profitability and resilience: to develop farming system 
packages that include water management innova�on, 
mechaniza�on for smallholder farmers and entrepre-
neurs, and business models that contribute to new jobs, 
all supported by policy support.
• Sustainable water and landscape  (including saline 
landscapes) management and energy systems: to assess 
resources and capacity required to improve the long-term 
poten�al for sustainable livelihoods. Scale-up water 
management, recycling, and re-use, including policies to 
develop integrated approaches for storing more water in 
natural and built systems, increasing produc�vity and 
value of that water. 
• Digitaliza�on-assisted climate resilience and drought 
and heat risk management: to map  climate risks, hazards 
(including drought and heat) and vulnerabili�es and 
associated conflicts. Elaborate on predic�ons, planning, 
and early warning to be�er prepare for climate hazards 
and risks and develop prac�cal ac�ons and measures to 
mi�gate climate-related risks and compensate for the 
impact of such insurance schemes via sustainable finance. 

From Fragility to Resilience in Central and West Asia 
and North Africa (F2R-CWANA) 



 
 
 
 
 
 
 
 
 
 

DIVERSIFIED CROPPING SYSTEMS - A future global standard 
for rural livelihood resilience 
Further global research urgently needs to be undertaken by 
ICARDA, a CGIAR research center with a mandate to work in the 
non-tropical drylands. Alongside its national partners, ICARDA 
aims to deliver compelling science-based evidence on the 
technical feasibility, affordable diversification options, and 
profitability of DCS in the drylands. This will help convince 
policymakers and private and public investors of DCS’ wide-
ranging benefits and readiness for scaling, overcoming current 
policies and market incentives that are more conducive to 
monocropping systems. 
 

Thanks toWith its global reach, unique access and networks, 
and four decades of dryland experience in Africa, the Middle 
East, and Asia, ICARDA is ideally placed to conduct and integrate 
research at the design, management, and impact stages of DCS. 
This is especially true since , and many of the dryland countries 
are already engaged in international conventions to enhance 
agroecological practices within their farming systems.  
 

DCS CAN: 
 Improve soil quality by rotations and/or mix of trees, 

cereals, legumes, roots, tubers and vegetables 
 Mitigate heat waves by providing tree shelter for crops and 

animals when trees are planted 
 Diversify farmers’ crops and the food on their plates and 

improve nutrition security at household level 
 Enrich soil microbiome - the best natural defense against 

soil-borne pests and viruses 
 Create additional jobs for men and women to manage 

diversified fields and landscapes not unsuited to large and 
automated machinery 

 Sustain pollinators and natural enemies through Farming 
with Alternative Pollinators (FAP)., to create higher net 
income per surface 

 Attract better market prices and develop value chains for 
create opportunities for men and women to develop value 
chains that support agroecological products 

 Reduce rural outmigration by creatingthrough better 
incomes, opportunities, and livelihoods even on small areas 
of land.  

 Mitigate the impact of COVID-19 and climate shock through 
better household nutrition at the farm-household level, and 
more resilient incomes 

 

ICARDA – Dryland Experts 
ICARDA is a non-profit international organization undertaking research-for-development to providefor 
innovative, science-based solutions that improve livelihoods in rural communities across the non-tropical 
dry areasdry regions. ICARDA’s long history as the only CGAIR CGIAR center headquartered in the non-
tropical drylands means we possess a unique understanding of regional critical issues, and the scientific 
knowledge, country agreements, and research networks required to deliver resilient livelihoods to rural 
dryland farmers.  
 

ICARDA’s Diversified Cropping Systems services 
ICARDA offers packages of different combinations of DCS 
services and trainings, tailored to specific needs and 
settings: 
 

 Crop rotation/relay cropping/intercropping under 
limited water conditions 

 Sustainable land, soil, & water management approaches 
 Improved crops (e.g., early-maturing lentils for relay-

cropping) to fit new cropping systems 
 Improved socio-economic water productivity at the 

farm and landscape level 
 Vegetable crops and fruit/nut trees on drip systems 

with limited irrigation needs  
 Specific crop cultivars tailored to a variety of agrarian 

contexts 
 Digitalization of research and monitoring 
 Policy and training (overcoming conventional methods) 
 Connection with strong supporting networks (NARS, 

Farmer groups, IP’s etc.) 
 People-centered research and co-design with farmers to 

ensure DCS work in specific settings 
 Methodologies for out-scaling and up-scaling 

combinations of DCS and other technologies 
 Economic valuation of agroecological practices and 

technologies  
 Guidance and connections to private sector and market 

value chains 
 Women and youth engagement in innovation process, 

value chains, and access to enterprise 
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Ini�a�ve Anchor Countries
CGIAR, with over four decades of agricultural research in the countries, is uniquely 
posi�oned to build on local development priori�es and exis�ng solid partnerships 
that will bear fruit and demonstrate impact pathways for the region. The develop-
ment challenges of CWANA span from stable to fragile situa�ons, each with varying 
levels of vulnerability. The Ini�a�ve has five planned  regional anchor countries – 
Egypt, Lebanon, Morocco,  Uzbekistan – represen�ng different regional needs and 
a range of social contexts. For Sudan, a country in transi�on, we will apply the 
Integrated Agri-food System Ini�a�ve (IASI) methodology  developed elsewhere. 
Turkey and Syria, both member countries of the CGIAR, will par�cipate in this 
Ini�a�ve with their own funding. 

A Pla�orm for Linkages 
The CWANA Regional Office will provide a hub for engagement and knowl-
edge-sharing between One CGIAR Ini�a�ves in the region with F2R-CWANA 
at its nexus. This office will help foster essen�al linkages with partners in the 
region and between the CGIAR Ini�a�ves that seek to secure nature-posi-
�ve solu�ons, more agronomically secure prac�ces, big data, tools, and 
gene�c gains. 

More informa�on about CGIAR new Investment Prospectus with the 
proposed Ini�a�ves in CWANA countries and other regions is at h�ps://ww-
w.cgiar.org/cgiar-por�olio While ensuring inter-ini�a�ve coherence, this 
important pla�orm ensures CGIAR is a�uned to and responsive to demands 
from the region. 

Next Steps
A recently held Regional CGIAR CWANA Consulta�on mee�ng provided an 
opportunity to engage with government and Na�onal Agriculture Research 
and Extension Services (NARES) partners and discuss the One CGIAR refor-
mula�on and the proposed components of F2R-CWANA. Further consulta-
�ons with various partners, including funders and other CGIAR ini�a�ves, 
will con�nue to inform the design and implementa�on of F2R-CWANA to 
ensure it is fit for purpose for CWANA now and in the future.

h�ps://www.cgiar.org/cgiar-por�olio
h�ps://www.cgiar.org/cgiar-por�olio

Contact:
Lead: Michael Baum - Research Team Leader - ICARDA at m.baum@cgiar.org
Co-lead: Maha Al-Zubi - Researcher - Agricultural Water Solu�ons - IWMI at 
m.al-zubi@cgiar.org


