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Slide 5 Share of Energy Intake 
for rural Bangladesh

Staples

Non-Staple
plants

Fish and
animal

 

 

Slide 6 Extent of micronutrient 
malnutrition

•Two billion people are iron deficient; 
50% of pregnant women in Asia

• An equal number may suffer from 
zinc deficiency

•250 million children are deficient in 
vitamin A and an unknown number 
of pregnant women
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Slide 7 Consequences of
micronutrient malnutrition

• higher morbidity
• higher mortality

23% reduction with vitamin A 
supplementation

• lower cognitive ability
• lower work productivity
• impaired growth
• impaired reproduction
• 5% annual loss in GDP in South Asia

 

 

Slide 8 Niche and advantages of 
biofortification

• Targets the poor who eat high levels 
of food staples

• Rural-based; complements 
fortification and supplementation

• Cost-effective; research at a central 
location can be multiplied across 
countries and time

• Sustainable; investments are front-
loaded, low recurrent costs  

 

Slide 9 Level of Investments
•Vitamin A supplements:$500 million/year

•Iodine fortification of salt:$ 200 million/year

•Iron supplements and fortification:$?? million/year

$ 1 billion per year recurrent costs  for 
fortification plus supplements

Annual costs for biofortification currently 
$25-30 million per year
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Slide 12 Program Strategy

Develop micronutrient dense 
staple crops using the best
traditional breeding practices 
and modern biotechnology
to achieve:
provitamin A, iron, and zinc
concentrations that can have 
measurable
effects on nutritional status
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CIMMYT
Maize and wheat 
Mexico City, Mexico

CIP
Roots and tubers 
Lima, Peru

CIAT
Tropical agriculture
Cali, Colombia

IFPRI
Food policy 
Washington, D.C., USA

CIAT and IFPRI are the co-convening  Centers of HarvestPlus

IITA
Tropical agriculture
Ibadan, Nigeria

ICARDA
Agriculture in the dry areas
Aleppo, Syria ICRISAT

Semi-arid tropical 
agriculture
Patancheru, India

WARDA
Rice in West Africa
Benin

IPGRI
Agricultural biodiversity
Rome, Italy

IWMI
Water resources
Colombo, Sri Lanka

ICRAF
Agroforestry 
and ILRI
Livestock
Nairobi,Kenya

CIFOR
Forestry
Bogor, Indonesia

IRRI
Rice
Los Baños, Philippine

ICLARM
Fisheries
Penang, Malaysia

CGIAR Research Centers
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Phase II Crops
• Potato
• Barley
• Cowpeas
• Groundnuts
• Lentils
• Millet
• Plantain
• Sorghum
• Pigeon Peas
• Yams

•Rice
•Wheat
•Maize
•Cassava
•Sweet Potato
•Beans

Phase I Crops

 

 

Slide 15 HarvestPlus Management Team
Program
Director

CIAT
Coordinators on:
1. Breeding
2. Biotechnology
3. End-User

IFPRI
Coordinators on:
4. Nutrition
5. Impact & policy
6. Communications

Wheat Rice Beans Cassava Maize Sweet
potato

Facilitation
Monitoring
Information exchange
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Rice Maize & 

wheat Cassava
Sweet
potato Beans

IRRI CIMMYT CIAT
IITA CIP CIATFUNCTION

1.Breeding

2.Biotechnology

3.Food processing

4.Human nutrition

5.Reaching end-users

6.Impact & policy

7.Communication

HarvestPlus: 
Coordinating a multidisciplinary program
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Identify target populations 

Setting targets

Screening for micronutrients& gene discovery

Crop improvement

Gene x environment studies & varietalrelease

Nutrient retention processing studies

Bioavailability and efficacy studies

Seed production and system development

Marketing and consumer acceptance

Improved diet for target population

IMPACT PATHWAY
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Slide 22 Milestones By Crop – Year 2.5 of 10

2. Bio-
availability

1. Breeding

WheatRiceBeanSwPoStep

 

 

Slide 23 

Orange fleshed sweetpotato
 

 

Slide 24 True Retention of β-Carotene
after Cooking & Processing

Retention
Boiling 83-92%
Oven drying

6 mm thick slices 47-48% 
3 mm thick slices 34-37%
1x1 cm cubes 31-37%

Shade drying 18-23%
Sun drying 9-15%

Source:van Jaarsveld et al 2005  
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Slide 25 South Africa Trial
Supervised feeding:
125 g x 5 d/wk for 10.5 wk; 1030 µg RAE OFSP vs 

0 µg RAE WFSP; 90% compliance. 
Reached 250% RDA and improved serum retinol
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TIM
E

Impact 
analyses

Milestones

Ex post

Ex ante

Discover and/or
develop micronutrient-

richgermplasm

Determine retention 
Evaluate efficacy

Adaptive &
participatory breeding 
and varietalselection

CURRENT
HarvestPlus

BREEDING, FOOD 
TECHNOLOGY, 

AND NUTRITION

1. Diagnostic 
analyses

3. Develop products 
& markets 4. Create 

demand

5. Monitor & give 
feedback

PROPOSED
END USER 
ACTIVITIES

2. Farmer adoption

Extension       Seed
programs      systems

Increased intake &
improved

micronutrient
status  
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Slide 29 Biofortification in India
• Chennai Meeting (August’04) organized 

by Department of Biotechnology (DBT)
• DBT allocated $1.5 million over 2 years 

for biofortifying rice, wheat, and maize
• Crop leaders appointed for each crop; 

target nutrients are iron and zinc
• Collaboration with HarvestPlus 

encouraged
• Joint meeting held in February’06
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Thank 
You

 

 

 


