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Presentation Notes
Many thanks to SPRING, and in particular to Carrie Melgarejo and Abhi Goyal, for organizing and hosting this event, and many thanks to all of you who are attending online or viewing the presentation later.  My name is Howdy Bouis and I am the Director of HarvestPlus.  My colleague, Dr. Anna-Marie Ball, is based in Uganda, where she has worked for almost ten years to scale up delivery of biofortified crops.  



Micronutrient Deficiencies: 2 Billion People 

Vitamin A deficiency 
• Supplements reduced child mortality by 23% 
• 375,000 children go blind each year; compromised immunity 
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Zinc deficiency 
• increased incidence/severity diarrhea/pneumonia; stunting 
• 2 billion people at risk; 450,000 deaths per year 

Iron deficiency 
• Impaired cognitive abilities that cannot be reversed 
• 82% of children < 2 years in India are anemic; anemia also contributes to  

maternal mortality 
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I am sure most of you are familiar with the problem that micronutrient deficiency, or hidden hunger, poses to health and livelihoods.  





Biofortification – The Process 

• Constant process of crop breeding to 
improve yield and resistance to pests, 
diseases, climate 

• Innovation for health: adding 
nutrition as a desirable breeding trait 

• New varieties developed in CG 
centers, then transferred to countries 

• National Agricultural Research 
Services (NARS) conduct  
– crossing/adaptive breeding  
– test for 2 to 3 years in different 

terrain, soil, climate 



20112 

Cassava 
Vitamin A 
Nigeria 
DR Congo 

Beans 
Iron (Zinc) 
Rwanda 
DR Congo 

Maize 
Vitamin A 
Nigeria 
Zambia 

2012 2012 

Crops for Africa & Release Dates 

Crops are high-yielding and with other traits farmers want. 
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on breeding nutritious varieties of staple food crops eaten by the word’s poor  that have more vitamins and minerals…both in Africa



Pearl Millet 
Iron (Zinc) 
India 

Rice 
Zinc 
Bangladesh 
India 

Wheat 
Zinc 
India 
Pakistan 

Crops for Asia & Release Dates 

20122  20132 20132 

Crops are high-yielding and with other traits farmers want. 
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Other Biofortified Crops  

Potato 
Iron 

Lentil 
Iron, Zinc 

Sorghum 
Iron, Zinc 

Banana/Plantain 
Vitamin A 

Cowpea 
Iron, Zinc 
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Global Reach of Biofortification 
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Presenter
Presentation Notes
This slide gives a better visual depiction of the breakdown of which crops are where, both released varieties and those undergoing trials.Biofortified crops released in 33 countries 22 in Africa, 4 in Asia, 7 in LAC, In-testing in 45 countries 26 in Africa, 8 in Asia, 10 in LAC, 1 in Middle East 



Biofortification – the Evidence 

• Breeding increases nutrient levels without reducing 
yield 

• Extra nutrients in crops improve micronutrient status 
• Farmers are growing biofortified crops, and 

consumers are eating them 
• Biofortification is cost-effective: central, one-time 

investment 
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Many of you are probably familiar with important interventions like food fortification and vitamin supplementation.  The ideal, of course, would be for everyone to have access to a diverse, nutritious diet of fruits, vegetables and protein, in addition to the starchy carbohydrates that fill the plates of poor people around the world.  Unfortunately, those all remain out of reach for smallholder farm families in developing countries – the majority of people.  Biofortification’s goal is to address that gap by using conventional breeding techniques to create crops that are high in the most important micronutrients, as identified by the World Health Organization.



• Lack of iron impairs mental 
development and learning 
capacity, and  increases 
weakness and fatigue. 

 
• A new study found that iron 

pearl millet was able to reverse 
iron deficiency in children aged 
12-16 years in India within six 
months. 

 

Iron Pearl Millet Reverses Iron Deficiency   



Vitamin A OSP Reduces Diarrhea  

• Diarrhea is one of the leading causes 
of death in children < 5 in developing 
countries. 

• Eating orange sweet potato (OSP) 
reduces the incidence and duration of 
diarrhea in children.  

 

– For children < 3 likelihood of developing 
diarrhea was reduced by more than 50% 
and duration of diarrhea reduced by 
more than 25%.        

 

– For children < 5 likelihood of developing 
diarrhea was  reduced by more than 40% 
and duration of diarrhea reduced by 
more than 10%.  



Which Nutrients, Crops, Countries? 

http://bit.ly/HPlusBPI  
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Presentation Notes
BPI s a tool to help stakeholders assess where and in which biofortified crops to invest.  It is crop- and nutrient-specific, with 7 distinct crop BPIs: Vitamin A Crops: Cassava, Maize, Sweet PotatoIron Crops: Beans, Pearl MilletZinc Crops: Rice, WheatThe BPI ranks countries globally - 127 countries across 3 regions (Africa, Asia, LAC)



Frequently Asked Questions 

• Not genetically modified 
• Can’t “overdose” 
• Supports, not undermines, biodiversity and 

dietary diversity; not just “making bad food 
better” 

• Visible vs Invisible traits affecting consumer 
acceptance 
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There is an idea that the biofortified seeds are there to be picked up, ready and free. However, these seeds need to be multiplied and that costs money which must be invested in by all actors at their capacity. 



Actors 

• World Bank 
• IFAD 

International financial 
institutions  

• World Food Program 
• Codex Multi-lateral agencies  

• African Union Regional Frameworks  

• Brazil  
• China 
• India 

National Governments  

• World Vision 
• Land O’Lakes NGOs 

• Nirmal Seed 
• Zamseed Private Sector 
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Incorporating in Programming 
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TRANSITION SLIDE  – For perspective on how to incorporate into programming – turn over to Anna-Marie who’s worked with partners in the field for many years. 



Breeding to Consumption 

  

Breeding of 
Biofortified 

Varieties 

Official release 
by 

government 
Seed 

Multiplication 
Bringing Seeds 

to Farmers 

Production / 
Post-harvest 

Handling 
Promoting 

Consumption 
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in general, thisi is the process in each country. Bf crops can be incorporated into programming on released officially by the government. The orange is where a partner would be involved. 



Seed Multiplication 

• NARS provide access 
to released seed / 
stems /vines for 
multiplication 

• Multiplied and 
accessed through:  
– Seed companies 
– CBO / farmer groups 
– Government agencies 

Presenter
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Assistance can be provided by HarvestPlus.   Vegetative propagated seed is different from seed crops.   



Seed Quality Control 

• Capacity building 
needed with 
multipliers 

• Different seed quality 
available 
– Quality declared seed 
– Certified seed  

Presenter
Presentation Notes
Assistance can be provided by HarvestPlus.   Vegetative propagated seed is different from seed crops. 



Bringing Seeds to Farmers 

• Delivered by 
commercial and non-
commercial sources  
– Seed companies 
– Agrodealers  
– Farmer to farmer  
– Project / NGOs  
– Government 

systems  
 



Encouraging Production 

• Creating demand for 
biofortified seeds with 
farmers 
– Extension staff training  
– Farmer training 
– Nutrition messaging 

integrated with 
agronomic and 
marketing messages / 
training 
 



Post-harvest and Processing 

• Training and capacity building of farmers 
and commercial entities  
– Post-harvest handling  
– Processing methods 



Linking to Markets 

• Link to local market 
• Link to institutional buyers  

– Schools 
– Hospitals 
– Prisons 

• Food processors 
• WFP – Purchase for Progress  



Promoting Consumption 

• Innovative campaigns are needed to encourage both 
production and consumption by target community 

• Many tested methods: radio dramas, print, community 
theatre, other media, consumer tasting / cooking demos 



Farm Radio International 
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“I now feed OSP to my kids at least three times per week.” Ruth Birungi, OSP farmer from Kitojo-Mbarara village, Isingiro district.“I learned from the drama that there’s a market for OSP. If I grow more I can make some money.”Yoronim Bishanga, Kitojo-Mbarara, Isingiro district. 



ICT for Agriculture 

• Linking farmers to seed  
– Beep2Seed  

• TRAC FM – real time consumer feedback 



Improved Agricultural Technology 

• Labor saving devices – stem cutter / wheelbarrow 
(cassava) 

• Clean tissue culture (orange sweet potato) 



• Roaster (cassava) 
• Affordable extruders for food processing 
• Seed swap 
• Electronic market/database (cassava) 
• Moisture meters 

Improved Agricultural Technology 
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Electronic market / data baseMoister meters 



Implementation – the Road Ahead 

• Private sector investments in plant breeding and seed 
marketing of a range of biofortified products with 
standards/quality control 

• Mainstreaming of biofortification by  
• public sector agricultural research 
• NGOs and multi-lateral institutions 

• Advocacy and other support by national governments and 
regional organizations 

• Creating consumer demand (advertising, governments, NGOs) 
• Generating evidence/experience, then sharing this 

information across countries and regions 
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Highlight advocacy as critical by all partners



Thank You! 

www.harvestplus.org 
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