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Organizations and Farmers 
Cooperatives 

20 H t C t i20 Host Countries



Red alert zone for global Real wheat prices (USD) 1960 - 2011

• Demand for wheat is increasing by 

food security
p ( )

>40%.
• Production lags behind demand
• Further decreasing global stocks

• International markets fail the poor 
• Financial realities in first world “bread 

b k t ” d l b l fi i l k tbaskets” and on global financial markets 
do no longer tally with what the poor in 
developing countries can pay for food 

• Urgent demand to increase local 
production in low and middle income 
countries

• Genetics + Agronomy + Markets + Risk 
management + Policies + Infrastructure



Specific challenges to wheat

• Wheat in developing countries most strongly affected by climate change
• 2025: USD 15-20 billion losses pa (12–16%)p ( )

• 2050: USD 32-48 billion losses pa (20–30%)

• 10% Yield potential loss for every C0 increase

S th A iSouth Asia:
900 million people = 1/7 of the 

world population affected

Impact of climate change on production (IFPRI, 2010)



Specific challenges to wheat

• Threatened by globally important 
diseases

• 50% of GWP budget invested in 
maintenance breeding

• Recent CG-plus interventions are 
increasing diversity and building up

Stem rusts: 90 percent of the world's wheat varieties have no 
resistance; 19% of the world wheat production in Risk Zone 1

increasing diversity and building up 
more durable resistance

Wheat Blast – a new potential threat to global wheat production 



Challenges summarized: For food prices to remain 
constant annual yield gains would have to increaseconstant, annual yield gains would have to increase

● From 1.2% to 1.7% for maize
● From 0 8% to 1 2% for rice● From 0.8% to 1.2% for rice 
● From 1.1% to 1.7% for wheat
● On essentially the same land area, with less water, nutrients, fossil 

f l l b d li t hfuel, labor and as climates change
Climate 
change
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energy scarcity• First concerns: late 1990s
• The more we delay 

investments, the steeper 
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the challenge 
• Food riots and social 

unrest call us to FINALLY 
act!

BreedingAgronomyWo (intermediate 
CO2 emission 
scenario)
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Stagnating 
investments in 

i lt l R&Dagricultural R&D

Stagnating yield 
thgrowth

Source: WDR 2008



Grand Challenge to WHEAT

● To dramatically boost farm-level wheat productivity, while renewing 
d f tif i th ' i t t l b ll i t t di dand fortifying the crop's resistance to globally important diseases and 

pests, enhancing its adaptation to warmer climates, and reducing its 
water, fertilizer, labor and fuel requirements.



Ten-point action agenda for WHEAT
“Strategic Initiatives”Strategic Initiatives

1. Technology targeting for greatest 
impactimpact 

2. Sustainable wheat-based systems 
3. Nutrient- and water-use efficiency
4 Productive wheat varieties4. Productive wheat varieties  
5. Durable disease and pest resistance  
6. Enhanced heat and drought 

tolerancetolerance  
7. Breaking the yield barrier 
8. More and better seed  
9 Seeds of discovery – tackling the9. Seeds of discovery tackling the 

black box of genetic resources
10.Strengthening capacities 



Targeting
Focus

● “Where wheat is grown in the 
developing world it is eaten ”developing world, it is eaten.”

● Complementary to middle- and 
high-income country investments in 
national wheat research

Total

2 5 billi h t● 2.5 billion poor wheat consumers, 
1.2 billion “wheat dependent” poor

E ti t d hEstimated reach: 

● ME1, ME2, ME4, ME5: 67% of the 
total wheat area, 84% of all wheat-
dependent poor – highest priorityp p g p y

● ME6, ME7, ME9, ME10, ME12:
15% of all wheat-dependent poor 



SI3 – Increasing the Use Efficiency of Vital Inputs: 
Nitrogen, Phosphorus, and Water
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● Low fertilizer use efficiencies in China and 
India. 
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● Precision agriculture approaches for 
smallholder farmers using optical sensors; 
satellite imagery; crop/soil simulation 
models; weather forecasting.

● Develop and refine ways to apply nutrients 
and water more efficiently

● Use sensing and cell phone technology to 
i / t i f ti f /treceive/get information from/to 

smallholders



SI7 – Wheat Yield Consortium

Collaborators
● The CGIAR working with a consortium of 

mostly self-funded ARI and private sector 
partners from Argentina, Australia, Chile, 
Europe, Mexico and the US.Europe, Mexico and the US.

Approaches
● Wide-crosses + trait- based breeding + 

transgenics 

● Rubisco optimization, reduced 
photorespirationphotorespiration

● Increased sink demand

● Increased stalk strength, reduced lodging

● Hybrids: conventional and transgenics



Borlaug Institute for
South Asia (BISA)South Asia (BISA)

● Joint initiative with the Government of 
IndiaIndia

● Co-location of CGIAR scientists and 
South Asian scientists for de-novo 
research on the tremendous food 
security challenges facing South Asia

● Heat tolerant wheat
● Practices to increase WUE, NUE, 

labor, fuel efficiency
● Support to cereal systems work
● Capacity building

● Status: Submitted for cabinet approval 1 billion people = 1/7 of the world 
population affectedpopulation affected



Management

Primary research partners:
● Indian Council for 

Agricultural ResearchAgricultural Research
● BBRSC, England
● GRDC, Australia

● SI focused management
● SI focused scientific● SI focused scientific 

expertise



Costs and Impacts of WHEAT

Operational funding:
CGIAR Window 1 & 2: USD 14.5 m (39%)
Bilateral funding: USD 39.8 m (61%)
Budget estimates: 58% of total funding needed

Capital: BISA: costed separately

Benefit (*) 2020 2030

Productivity increase 3% 20%

Annual producer benefit USD 1 3 billion USD 8 1 billionAnnual producer benefit USD 1.3 billion USD 8.1 billion

Farmers 3 - 5 million 30 - 40 million

Food (30% calories) for 60 million consumers 400 million consumers

Environment Adaptation to climate change; increased biodiversity 
and soil productivity, reduced deforestation

(*) Without impact from past research that is currently been deployed



Returns to investment – Wheat research, M&E

Study Period 
covered

All breeding Attributed to IWIN

B l d T l 1966 90 $3 0 b $1 5 bByerlee and Traxler 
(1996)

1966-90 $3.0 b per year
Internal rate of 
return of 53%

$1.5 b per year

Heisey et al. (2002) 
mid range estimate

1996-97 $2.4 b per year $1.1 b per year
mid-range estimate
Lantican et al. 
(2005)--mid-range 
estimate

1988-2002 $3.4-4.8 b per year $1.0 to 1.8 b per year

M t l 1973 2007 $5 4 b t t lMarasas et al. 
(2004)--leaf rust 
resistance only

1973-2007 $5.4 b net present value

Evenson and 
Rosegrant 2002

1965-2000 With no breeding 
research:

With no CGIAR
5 6% reduction inRosegrant, 2002 research:

9-14% reduction 
in output
29-61% increase 
in price

5-6% reduction in 
output
19-22% increase in 
price

Byerlee and Dubin, 2008y ,

In real terms, current wheat budgets are at 45% of the budgets in 1980.



> 80 WHEAT CG scientists and many more partners feel 
accountable to the tremendous food security 

h ll f t d ’ ldchallenges of today’s world




