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▪ Founded in 1971 as AVRDC

▪ Research to promote development - nonprofit

▪ Research outputs - global public goods

▪ Profitable value webs – affordable year round

Alleviate poverty and 
malnutrition through 
increased production
and consumption of 
health-promoting 
vegetables

Vegetables for health and prosperity!
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= MICRONUTRIENT

DEFICIENCY

deficiency in 
vitamins 
and 
minerals

2 billion 
malnourished

= IMBALANCED 

CONSUMPTION
excess
calories

2 billion overweight                        

0.6 billion obese

= HUNGER

deficiency in 
calories and 
proteins 

800 million 
underweight

Food and nutritional security through vegetables           

FAO; IFAD; WFP, 2012; Bereuter and Glickman, 2015: Healthy Food for a Healthy World
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• Every year > 3M children die due to mal-nutrition

• Every day 400 mothers die in childbirth due to iron 

deficiency  

• Every day 1400 children go blind due to Vitamin A 

deficiency   

• First 1000 days affects physical and mental development

• Asia and Africa lose 11% of GNP each year due to poor 

nutrition

• Rates of diabetes increasing fastest in developing countries

FAO; IFAD; WFP, 2012; Bereuter and Glickman, 2015: Healthy Food for a Healthy World
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(bio)fortification….                                       … or more diverse diets? 

iron and zinc 
biofortification ?

Iodization ?

vitamin supplements ?
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Vegetables WIN (women, income, nutrition) 

1 . e m p o w e r m e n t  o f  w o m e n  t o  m a n a g e  s m a l l  r u r a l  a n d  u r b a n  p l o t s

2 . h i g h  v a l u e  i n p u t s  a n d  o u t p u t s  ( f r e s h  a n d  p r o c e s s e d )  

3 . s h o r t  c u l t i v a t i o n  c y c l e  a n d  h u g e  d i v e r s i t y  

4 . i n c r e a s e d  n u t r i t i o n  p r o v i d e d  t o  f a m i l y  a n d  c o n s u m e r s                     

( m i c r o n u t r i e n t s ,  v i t a m i n s ,  d i e t a r y  f i b e r ,  p h y t o c h e m i c a l s a n d  

p r o t e i n )



worldveg.org

Global growth and urbanization

• 2015 – 7.3 billion people (60% in Asia – 16% in Africa)

• 2030 – 8.5 billion people (58% in Asia – 20% in Africa)

• 2050 – 9.7 billion people (54% in Asia – 25% in Africa)

• 2100 – 11.2 billion people (44% in Asia - 39% in Africa)

United Nations, Department of Economic and Social Affairs, Population Division (2015). World Population Prospects: The 
2015 Revision, Key Findings and Advance Tables. Working Paper No. ESA/P/WP.241.
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Global urbanization

• 2016 - 55 % of world’s population in cities

• 2030 - 60 % of world’s population in cities 

• World’s fastest growing cities in Asia and Africa

United Nations, Department of Economic and Social Affairs, Population Division (2016). The World’s Cities in 2016 – Data 
Booklet (ST/ESA/ SER.A/392).
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Urban supply of nutritious food 



worldveg.org

Germplasm: to prepare for the storm

 Collect remaining diversity from the wild and field

 Conserve it – securely and permanently

 Characterize novel traits  

 Develop improved and adapted varieties

 Public Private Partnerships for seed supply  



worldveg.orgThe world’s largest public sector collection of vegetable germplasm

No. of accessions      60,000
No. of species                      442
No. of countries of origin    156
No. of new varieties 520     

Copying with climate and market uncertainties
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Global vegetables Traditional vegetables

Hibiscus sabdariffa:
Source of vitamin C

Wild relatives, diverse 
and unique traits
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our crop portfolio 

Solanaceae 
(tomato, pepper, eggplant,…)

bulb alliums 
(onion, garlic, shallot,…)

legumes 
(mungbean, vegetable soybean,…)

crucifers (pak choi, broccoli,…)

cucurbits (cucumber, pumpkin,…)

traditional vegetables

more nutritious

more ‘sturdy’

easier and faster to grow

growing demand
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tomato: Tengeru 97, Tanya, 
Kiboko, Meru

African eggplant: DB 3 

the revolution

impact in Tanzania:

production:
50% of tomato 
98% of eggplant

investments:
USD 6.9 million in research, 
extension, and promotion

economic gains:
USD 254 million for tomato
USD 5 million for eggplant 
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High quality, nutritious: ‘Golden’ tomatoes

“Golden tomatoes” 

▪ High quality
▪ Nutritious 
▪ Good marketability
▪ Resistance to multiple 

diseases

One single improved 
tomato can provide a 
person’s full daily 
vitamin A 
requirements

Contain 3 to 6 

times more 

vitamin A 
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Cucurbit breeding at the World Vegetable Center

OP and hybrids 
resistant to powdery mildew / viruses    
adapted to local markets
improved nutritional content 
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The lines developed by WorldVeg represent a broader genepool 
due to their development from the global collection of bitter gourd 
maintained at the WorldVeg genebank.



19 of x worldveg.org

Traditional treasures: diet diversity

Amaranth

African eggplant

Cowpea Ethiopian kale

Spider plant Moringa

Aibika Jute mallow

Blue pea

Water mimosa

Watercress

Nightshade



worldveg.orgRNI source: FAO/WHO 2004; RNI for iron with low bioavailability; RNI for zinc with medium bioavailability
Nutrient data source: USDA nutrient database, AVRDC IV nutrient data, and literature

Recommended nutrient intakes and % per 100 g of:

Protein Vitamin A Iron Folate Zinc Calcium Vitamin E

RNI for pregnant women 
(1st trimester) 

g μg RE mg μg mg mg mg a-TE

60 800 30 600 11 1000 7.5

percentage of RNI                     - - - - - - - - - - - - - - - - - - - - - % - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

rice 0 0 1 2 4 0 0

cassava (root) 2 0 1 5 3 2 0

millet 6 0 2 14 8 0 0

meat (chicken) 37 0 3 1 14 1 3

mungbean 40 2 22 104 24 13 7

vegetable soybean 18 2 13 28 13 4 78

cabbage 3 1 1 10 2 4 2

tomato 2 18 1 3 2 1 7

slippery cabbage 6 106 5 30-177 11 18 58

moringa leaves 7 146 11 49 5 10 65

amaranth 9 160 6 31 6 32 17

jute mallow 10 198 12 21 0 36 36

nightshade 8 101 13 10 9 21 28

vegetable cowpea leaves` 8 193 6 27 3 54 101
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Nutritious foods through community gardens 

Impact in more than 20 countries across Africa, Asia and 
Oceania

Education 
& training

Vegetable 
seed packs

Impact 
assessment
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The Association of Southeast Asian Nations
“UNIDO Regional Trade Standards Compliance Report, 2013” 

“ A S E A N  P O T E N T I A L  T O  G A I N  F R O M  M A C R O  T R E N D S  O F  
I N C R E A S I N G  P O P U L A T I O N  A N D  P U R C H A S I N G  P O W E R S  N O T  

M E T  I N  A L L  C O U N T R I E S  B Y  I N C R E A S E D  V E G E T A B L E  
P R O D U C T I O N ”   

• F O O D  S A F E T Y  I S S U E S  C A U S E  I M P O R T  R E J E C T I O N S :

• MRLs exceeded of pesticides (approved and prohibited) and mycotoxins 

• presence of quarantine plant pathogens and pests

• inadequate hygiene standards
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Inappropriate pesticide use - accepted practice

Loss of producer profit 

Loss of trade and value chains

Loss of country and retailer credibility 

Loss of biodiversity 

Loss of yield

Increased pest resistance  

Health hazard to growers

Health hazard to consumers
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Solutions to inappropriate pesticide use

 Precise pest and disease diagnostics

 Host resistance

 Agronomic practices

 Judicious pesticide use

 Biological control



25 of x worldveg.org

Diagnostics; monitoring known, emerging and new viruses 

Crop Total BV CMV ToMV CVMV PMMV TSWV

Tomato 10 9 0 0 0 0 0

Pepper 46 24 7 0 17 0 0

Eggplant 4 1 0 0 0 0 0

Crop Total BV CMV ToMV CVMV PMMV TSWV

Tomato 36 32 1 0 0 0 7

Pepper 38 33 7 7 23 3 0

Eggplant 16 15 0 0 0 0 0

Chili infected with PepYLCVs
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New Virus Countries
Cucurbit aphid-borne yellows virus [Common] 
(CABYV-C)

PHL, TWN, UZB

*
Cucurbit aphid-borne yellows virus 
[Recombinant] (CABYV-R)

IND, PHL, THA, 
TWN

* Luffa aphid-borne yellows virus (LABYV) THA

Melon aphid-borne yellows virus (MABYV) TWN

* Pepo aphid-borne yellows virus (PABYV) MLI, CIV

Pepper vein yellows virus (PeVYV)
IND, IDN, MLI, 
PHL, THA, TWN

* Sauropus yellowing virus (SaYV) THA

Suakwa aphid-borne yellows virus (SABYV)
IND, PHL, THA, 
TWN

Aphid-borne Poleroviruses     
(Luteoviridae)
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Diagnostics for anthracnose of chili fruit

 Multigene phylogenetics to identify causal spp. of Colletotrichum
in field (Fiji, Indonesia, Korea, Lao PDR, Solomon Isles, Taiwan and Thailand)

 Validate to pathotype level and map regionally 

 Development of qPCR diagnostic tests

 Pathogen taxonomy and population genetics



worldveg.orgThe world’s largest public sector collection of vegetable germplasm

No. of accessions      60,000
No. of species                      442
No. of countries of origin    156
No. of new varieties 520     

Host resistance 
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Screening for new resistance                                                    
(Squash leaf curl Philippines virus)

Pyramiding genes 
(Tomato yellow leaf curl viruses)
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Agronomic practices

Tomato bacterial wilt caused by Ralstonia solanacearum
(soil-borne, vascular bacterial disease)

Control principle Specific measures Efficacy

Pathogen 
exclusion

Use a plot without disease history
Use clean seedlings
No contact with contaminated water

***

Pathogen 
reduction

Practice rotation
Remove diseased plants 
Apply chemical or organic 

amendments

**

Host resistance Use locally effective resistant cultivars ***

Direct protection Use sterilized pruning tools *
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Tomato leaf curl virus caused by begomoviruses
(insect-transmitted viral disease)

Control principle Specific measures Efficacy

Pathogen 
exclusion

Raise healthy seedlings by protection 
with 60-mesh net

***

Pathogen 
reduction

Control whitefly, with pesticide, trap 
crops, pheromone traps

Remove and destroy infected plants

*

Host resistance Use locally effective resistant 
cultivars

***

Direct protection Apply summer oil on leaves *

Agronomic practices
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Graft preferred vegetable variety onto 
rootstock with resistance to prevalent 
diseases (or flooding)

Agronomic practices
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Grafting
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Grafting

2007:
Lam Dong Province 4000 ha 

cultivated with grafted seedlings 

2012:
Full adoption in Lam Dong and 
increasing in Red River Delta

Yield  increased by 18 t ha-1

Increased profit in Lam Dong of     
US$ 9million p.a. 
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Judicious Pesticide Use

Increase awareness:

MRLs and health impacts
Appropriate use of approved products at correct dose for specific crops 
Appropriate timings of applications (respecting Pre-Harvest Interval) 
Use of correct safety and application equipment
Store and dispose responsibly 

Enforce GAP!
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Grain legume pod borer  - Maruca vitrata

Apanteles                       
taragamae

Multiple                            
Nucleopolyhedrovirus  

MaviMNPV
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Metarhizium anisopliae
var. acridum

Senegalese grasshopper 

(Oedaleus senegalensis)

Millet  
(Pennisetum glaucum)

Biological control

Green muscle™  Africa                      
Green guard ™ Australia



worldveg.org

SorghumSahelian grass

Acrotylus blondeli Senegalese Grasshopper Pyrgomorpha cognata

Sparrowlark

Abdims stork

Cattle egret

Gr. buzzard

Gold SparrowMetarhiziumNosema

Bombyliidae

Meloidae

Scelionidae

Millet

Biocontrol – ecological equilibrium
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• Highly toxic metabolite produced by ubiquitous Aspergillus flavus 

• Fungus infects crops and produces toxin in field and store

• Contamination possible without  visible signs of the fungus

Food quality and safety 

Aflatoxin?Food quality and safety - Aflatoxin
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 In nature, some strains produce aflatoxin 

(toxigenic) and others do not (atoxigenic)

 Increase frequency of atoxigenic strains that cannot 

mate with toxic relatives but that are ecologically 

competitive against them  

 Aflatoxin reduced in field and stores 

 Native strains selected and                               

marketed as AflasafeTM
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The Association of Southeast Asian Nations
“UNIDO Regional Trade Standards Compliance Report, 2013” 

“ A S E A N  P O T E N T I A L  T O  G A I N  F R O M  M A C R O  T R E N D S  O F  
I N C R E A S I N G  P O P U L A T I O N  A N D  P U R C H A S I N G  P O W E R S  N O T  

M E T  I N  A L L  C O U N T R I E S  B Y  I N C R E A S E D  V E G E T A B L E  
P R O D U C T I O N ”   

• F O O D  S A F E T Y  I S S U E S  C A U S E  I M P O R T  R E J E C T I O N S :

• MRLs exceeded of pesticides (approved and prohibited) and mycotoxins 

• presence of quarantine plant pathogens and pests

• inadequate hygiene standards
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Risk Factors Associated with Foodborne Pathogens

Water

Wildlife
Workers

Waste
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Post Harvest

Value chain 
analysis

Technology 
generation 

Build    capacity 
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Postharvest Program 

Value chain 
analysis

Technology 
generation

Building 
capacities 

Good harvesting and field handling practices

Sorting/grading and pretreatment techniques 
(sanitizer/antimicrobials, precooling)

Packaging (MAP, best practices) 

Storage (Coolbot storage; evaporative cooler)

Good  transport and market handling practices

Value addition (solar dryers, fermentation, sauces)

Improved varieties (long shelf life, processing)

PACKHOUSE 

FARM 

MARKET 

• Coordinate production  
& marketing 

• Consolidate & process 
products for markets 

• Grow crops based on 
market requirements  

& production schedule 
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Capacity building and networking  



worldveg.org

IVTC – International Vegetable Training Course

 Began in 1982 as Regional Training Course 

 Kamphaeng Saen campus of Kasetsart University (KU) 

 Annual

 Initially 5 months and then revised to 3 months and now 2 months 

 Blends theory, practice and value chain visits

 Resource persons from WorldVeg, KU, Universities and research and development partners

 Endorsed by ISHS and USAID Horticulture Innovation Lab

 Certificates signed by WorldVeg and KU

 Internationally renowned with lasting legacy 
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Number of participants (887) per country (52)  
(1982 – 2016)
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Interactive web portal

https://ivtc.avrdc.org/

https://ivtc.avrdc.org/
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Networking
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Vegetables for improved nutrition and livelihoods

http://avrdc.org/aarnet/publications/seaveg-
conference-proceedings/

http://avrdc.org/aarnet/publications/seaveg-conference-proceedings/
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www.avrdc.org

http://www.avrdc.org/
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Vegetables 
are essential 

for 
HEALTH 

Research 
builds on 

GENETIC 
DIVERSITY

Vegetable 
sector                   

is an engine for 
ECONOMIC 

GROWTH and 
PROFIT 
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Vegetables 
are 

essential 
for 

HEALTH 

Research 
builds on 

GENETIC 
DIVERSI

TY

Vegetable 
sector                   

is an engine 
for 

ECONOMIC 
GROWTH 

and PROFIT 

Thanks!


