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The nutritional power of vegetables

• Human diets are mainly based on three crops - rice, 
maize and wheat that provide 60% of the world's 
food energy intake and 15 crops make up 90% of 
the energy supply

• Vegetables are highly diverse in terms of species 
and varieties as well as phytonutrients (essential 
nutrients, dietary fibers and bioactive 
phytochemicals) in them

• Vegetables to ameliorate micronutrient deficiencies 
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“Shift the weight of funding toward a new generation of “staple” foods—which 

today the system treats as specialty or alternative, but really are staples of a 

healthy diet. Fruits, vegetables, and legumes need a greater share of public and 

private research dollars as well as risk protection”. Rajiv Shah – Rockefeller 
Foundation, 2018.

“The vast majority of current subsidies are focused on staple grains such as 

wheat, rice and maize, with very little investment in fruits, vegetables and nuts, 

which should be part of a healthy diet. We keep supporting agricultural processes 

that pollute and mine the world’s resources, over more sustainable and resilient 

approaches. We can change that.” Juergen Voegele - World Bank, 2018.

“Transformation to healthy diets by 2050 will require substantial dietary shifts. 

Global consumption of fruits, vegetables, nuts and legumes will have to double, 

and consumption of foods such as red meat and sugar will have to be reduced by 

more than 50%.” EAT-Lancet Commission report, 2018

The Impacts and Importance of Vegetables



Green Revolution in Asia

WorldVeg graphics

FAOSTAT, 2019



TablesFields

Improved 
varieties

Improved & Safer 
Production practices

Post-harvest 
& Processing

Marketing



Food security: 15 crops...or 2,000 crops?!



South Asia and South East Asia is the hotspot of vegetable diversity

Meldrum et al. (2018)

• Resilience to climate
✓ heat tolerance 

✓ drough tolerance 

✓ flooding tolerance

• Resilience to pest and pathogen
✓ Resistance to tropical and sub-tropical 

pets and pathogen 

• Traditional Crops
✓ special nutritions

✓ Traditional application 

✓ Traditional culture related



Vegetable Diversity in the old varieties (landrace)

Reduced diversity limits ability of crops to adapt to new 
environments and stresses

https://passel.unl.edu/pages/informationmodule.php?idinformationmodule=1130447284&topicorder=4&maxto=9&minto=1

BvWettberg E. 2018 Nature Communications 9: 649 

Domestication reduced the 
genetic diversity of crops 
compared to their wild 
ancestors



Trait characterization



Taiwan-Southeast Asia Vegetable Germplasm Initiative (TAsVI)



Taiwan-Southeast Asia Vegetable Germplasm Initiative (TAsVI)



Malaysia’s unique and lost vegetable varieties

Accessions:
VI033475、VI055050

Accessions:
VI033489

Species:
Amaranthus

Accessions:
VI055220

Species:
Abelmoschus 

esculentus



Traditional Knowledges of Indigenous People

https://www.hdares.gov.tw/i_theme_data.php?theme=highlights_news&id=18&print=Y



Micronutrient content 

of common and 

traditional vegetables

Ranges
Chinese 
cabbage

African 
nightshade*

Amaranth
Vegetable 

cowpea leaves
Jute mallow

b-Carotene,mg 0.0 – 25 0.00 4.84 9.23 9.39 9.46

Vit C, mg 1 - 1983 22 119 113 76 128

Vit E, mg 0 – 71 0.05 2.62 3.44 9.21 2.81

Iron, mg 0.1 - 26 0.30 2.61 5.54 2.03 3.64

Folates, mg 0 – 349 ND 81 78 167 53

Antioxidant activity, TE 71 - 82,000 496 1722 394 1925 2048

Source: WorldVeg Nutrition LabPer 100 g fresh weight *Solanum 

scabrum

Micronutrients 



Functional Characterizations

表三. 台灣原生蔬菜功能潛力
(AI:抗發炎；AC:抗癌；AO:抗氧化；AM抗
菌；AD抗糖尿) 



http://nutrition.worldveg.org/



Micronutrient database 

http://nutrition.worldveg.org/



Vegetable Powder

Tea Research & Extension Station (TRES), Taiwan



The Applications of Vegetable Powders

Tea Research & Extension Station 
(TRES), Taiwan
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Genebank screening
Screening protocol
Screening population

Pre-breeding
Introgress trait into 
cultivated material

Breeding

Variety development

selection intensity * accuracy * genetic variance
years/cycle

Genetic gain =



Screening Resistance to Biotic Stresses



Virus-resistant tomato germplasms screening out 

Resistant 

VI006305

Resistant 

VI057441

Resistant

VI006036

Resistant 

VI051125

Resistant

VI045267

Resistant

VI037301

Susceptible 

VI030598

Susceptible check

ANT22

• The plants from 6 TSWV-resistant accessions showed symptomless on the newly developed leaves.

• The evaluation indicated that VI037301 and VI037331 have the potential of resistance/ tolerance to 

ToCV.

S check ANT22 VI037331VI037301

TSWV-resistant accessions ToCV-tolerance accessions



Screening Resistance to Biotic Stresses

200 accessions  for tomato and chili pepper each
Screening resistant lines



• Heat tolerance

– tomato

•Drought tolerance 

– Okra

– amaranth.

Screening Resistance to for Abiotic Stresses



High-throughput Phenotyping
germplasm



Omics Breeding

Landscape genomics
Chili pepper and tomato



資料點整理

晶片影像

一片晶片完成
9216資料點

High-throughput genotyping

Dr. K-K Hwu
Dept. of Agronomy, NTU



Thanks 

Lin, Yann-rong

Deputy Director General ─ Partnerships

yann-rong.lin@worldveg.org
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