
 

 

 
 

 
 

 

 
 

 
 

UNDERUSED VEGETABLES - 
World Vegetable Center  

Successes, constraints, lessons learned and key research issues 

Roland Schafleitner, World Vegetable Center, Taiwan   
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• Locally important, but not broadly used 

• Potential to improve nutrition and income 

 

Development opportunity crops 

Underused 
Indigenous 
Traditional 
Unconventional 

Vegetables 
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Development opportunity crops: 

From low-input vegetables 
for home consumption 
to high value market-oriented crops? 
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Why promoting underused vegetables ? 

Nutrient 
dense 

Short crop 
duration 

Fit well into current 
cropping systems 

Expanding 
vegetable 

production to new 
environments 

Market 
opportunities 

Abiotic stress 
tolerant 

Disease and pest 
resistance 

Scale neutral - 
profitable 

production on 
small surfaces 

Urban 
agriculture 

Agroforestry 

Low 
input 

Low 
risk 
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Collection activities at the World Vegetable Center 

ProNIVA,  USAID, Gates Foundation, Global Crop Diversity Trust (2003 – 2011) 

 

• African eggplant 
• Nightshade 
• Spider plant 
• Ethiopian mustard 
• Amaranth 
• Jute mallow 
• Cowpea 
• Okra 
• Roselle 
• Hyacinth bean 

Conserving Biodiversity 

World Vegetable Center,  Arusha, Tanzania 

Africa’s largest Vegetable Genebank 

• >2,600 accessions 

• 200 kg seed distributed in 2015 
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World Vegetable Center Headquarter Genebank 

>60,000 accessions 

>10,000 accessions underused vegetables 

Conserving Biodiversity 
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Characterization/ 
population development 

 

Amaranthus sp. 
 

Mobilizing Biodiversity for Variety Development 

Selfing (4 generations) 
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Characterization/population 
development 

 
Okra  
Molecular marker, core collection 

 

A. manihot, A. callei 

A. moschatus 

  
A. esculentus 

Mobilizing Biodiversity for Variety Development 
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Molecular Characterization 

 
Genotyping by sequencing 
>1,000s of markers at low costs 
Diversity – mapping - breeding 

Mobilizing Biodiversity for Variety Development 
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Nutrient Analysis 

Amaranth leaves:  
• Protein 3.2 - 3.9 g 
• Pro-vitamin A 1.7 - 3.1 mg               (0 – 0.4 mg)* 

• Vitamin C 36 - 78 mg                 (19 - 22 mg)* 

• Calcium 270 - 582 mg 
• Iron  2.4 - 3.8 mg              (0.3 - 0.6 mg)*  

• Zinc  0.7 - 1.5 mg 

* Ranges found in tomato or cabbage 
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Mungbean 

 1997 – 2004 SAVERNET: 
Transformation from a marginal to a 
major crop in Asia 

 

• Production increase: 35% 

• Economic benefit (Pakistan): US$ 20 M p/a 

• Adoption: near 100% 

Success stories 

Shanmugasundaram et al., 2009 
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African eggplant  

 

  

Success stories 

Horti Tengeru (Tz)  &  

Germplasm collection 
& characterization 

Purified lines 

Multilocation 
trials 

Foundation seed 

• Pests and disease resistant 
• Long fruit production season 
• Reduced bitterness 

Tengeru White 

DB3 
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Success stories 

Horti Tengeru (Tz)  &  

Tengeru White 

DB3 

 Schreinemachers et al., submitted  
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Success stories 

Economic outcomes   Gross margin  
IV:    US$5,274/acre 
Convent. Vegetables:   US$1,213/acre 

Net gain with IV:  US$4,060/acre  

Environmental outcomes 
• No negative impacts 
• Fewer or no chemicals used 
• Little space requirement –intercropped/rotated with other crops 

Social outcomes 
• No major gender conflicts observed  
• Change in farmers’ perceptions towards farming as a business 
• Access to markets 
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Success stories 

Improved vegetable  gardens increase 
 nutrient supply 
 

• Proteins 171 % 
• Iron  284% 
• Vitamin A 189% 
• Vitamin C  290% 

Ipomoea aquatica 
Ipomoea batatas 
Basella alba 
Amaranthus spp. 
Abelmoschus esculentus 
Vigna unguiculata subsp. sesquipedalis  

Cucumis spp. 
Momordica charantia 
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Positive association between agricultural and dietary diversity 

Lessons learned 
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Women 
Dominate traditional 
vegetable production and 
marketing  

Lessons learned 

Increased opportunities 
for traditional vegetables 

= Improved livelihood of 
resource-poor women  

Improved nutritional 
status of their family 
members 

= 
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Focus on farmers   
 
• Participatory evaluation 

• Local management practices 

• Successful technologies spread 
rapidly through farmer to 
farmer learning  

Lessons learned 
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There are no miracle crops 

 

Lessons learned 

Nutrient dense African leafy vegetables were unable to 
improve serum retinol, ferritin or hemoglobin in children with mild deficiencies 
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Lessons learned 

Contribution to nutrition-sensitive 
agriculture 
(mixed view among stakeholders of different 
countries) 

• Crop diversification 
• Value chain activities and improved 

market access 
• Nutrition education 
• Insight into relation between 

agriculture, nutrition, and health 
• Better understand how agriculture–

nutrition policies are shaped 
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Key research issues  

Safeguard and use of biodiversity 

• Genebank & in situ collections 

• Germplasm characterization 

• Core collections and specialized 
populations for breeding and trait 
capture 

Selfing (4 generations) 
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Key research issues  

Provide improved varieties: 
Breeding – Seed Systems 

• Assess breeding potential 
underutilized vegetable species  

• Pre-breeding to combine favorable 
traits 

• Demand-driven variety development 

• Engage seed producers  
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Key research issues  

Production, Marketing & 
Consumption 

• Improved production systems 
(water-saving production, 
IPM, urban agriculture… 

• Market access 

• Post harvest technologies  
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Key research issues  

Measure impact & adjust 
interventions 

Improve methods for measuring 
health and livelihood outcomes 
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