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Healthier lives, more resilient livelihoods through greater diversity in what we grow and eat

A very warm welcome to 2024

Dear friends and colleagues

New year's greetings to all. For many, this begins on the 1st of January, whereas

Indian, Iranian, Islamic, Jewish, Orthodox and other calendars mark the start of the

year on other dates. Here at WorldVeg headquarters in Taiwan, we brought in the

Lunar New Year on 10 February. Each year is associated with one of 12 animals in a

cycle, alongside one of the �ve elements - earth, water, �re, wood and metal – with

2024 being the auspicious Year of the Wood Dragon, occurring only once every 60

years. And let us all hope that the twelve months to come, whatever our beliefs, bring

us what the wood dragon represents - growth, adaptability, care and creativity – four

things that we must all strive for!

This bumper edition begins with news of the celebrations and associated events

surrounding the 50th anniversary of the World Vegetable Center. There are a dozen

news items on workshops, conservation of genetic resources, new publications, and

much more, followed by a dozen stories from around the world, re�ecting so many

successes. The edition ends, as always, with a list of upcoming events, new projects,

and all WorldVeg publications from 2023.

Many thanks to all the contributors, research and communications sta�, partners and

donors, without whom none of this would be possible – and we sincerely hope that

you enjoy what you read!

Nick Pasiecznik

Communications lead
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News

Celebrating 50 years of excellence in

vegetable research and development

What a year of celebration, and

re�ection, on �ve decades of work – or

'sowing seeds, meeting needs' – as was

the slogan of the golden anniversary

year. Events were held all over the

world, at WorldVeg regional centers and

country o�ces - across Africa, in Benin,

Burkina Faso, Eswatini, Ethiopia, Kenya,

Mali and Tanzania; and Asia, in India,

Taiwan and Thailand.

Validation of a new African vegetable

diversity 'rescue plan'

Representatives of plant genetic

resources networks from across Africa

validated a new African Vegetable

Diversity Rescue Plan in Mbabane,

Eswatini, on 15 December 2023. This

followed a series of inclusive

stakeholder consultations that helped

to develop and review this crucial

document. The two-day workshop was

opened by the Minister of Agriculture of

Eswatini, after welcome remarks from

representatives of the African Union

Commission, and the Taiwan Embassy

in Eswatini, among others.

"Seedbanks must be at the forefront”

- the Global Crop Diversity Summit

Scientists issued a rallying cry for

greater global cooperation to safeguard

ICRISAT chickpea collections

conserved at the WorldVeg genebank

On 31 October, a consignment of more
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seeds for future food and nutrition

security, at the Global Crop Diversity

Summit in Berlin on 14 November 2023.

It raised political awareness of the

important role that crop diversity plays

in securing nutritious agrifood systems

for everyone, and the need to

strengthen cooperation among

seedbanks.

than 1.1 tonnes of chickpea seed was

received by the WorldVeg genebank at

its headquarters in Shanhua Taiwan.

This shipment was the second received

from ICRISAT, containing 10,000

accessions of eight Cicer species (C.

arietinum, C. bijugum, C. chorassanicum,

C. cuneatum, C. echinospermum, C.

judaicum, C. pinnati�dum, and C.

yamashitae). This was immediately put

into long term storage at -20°C,

alongside the 10,5000 accessions

received on 23 November 2022, making

a total of 2.15 tonnes in 298 boxes.

WorldVeg leads the way in Africa –

collecting, conserving and using

vegetable diversity

Tanzania is poised to become a Seed

Conservation Hub, following the

construction of a state-of-the-art seed

bank in Arusha. Sitting within the World

Vegetable Centre, the facility has been

constructed to the tune of 1.2bn/-

($400,000) and will see seeds stored to

preserve genetic diversity for the future.

The modern facility which also

comprises of a seed preparation and

testing room has a capacity of storing

seeds for a period of 99 years and is

expected to be up and running in

February next year.

The 40th International Vegetable

Training Course

The acronym IVTC has become well

known in agricultural research circles in

Asia over the years. The �rst

International Vegetable Training Course

(IVTC) was organized by the World

Vegetable Center in 1983 at their

Research and Training Station in the

Kamphaengsaen Campus of Kasetsart

University, Nakhon Pathom, Thailand.

And held every year since in the same

place, unbroken over four decades, the

40th was held on 13-24 November 2023.
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Strengthening capacities in

Cambodia to increase o�-season

vegetable production

The demand for vegetables in Cambodia

is around 1.2 million tonnes per year,

but current national output meets only

about half of this, and the country has

to import the di�erence from

neighboring countries. In response, the

Ministry of Agriculture, Forestry and

Fisheries is working with WorldVeg and

partners to increase the supply of

vegetables year-round, focusing

especially on o�-season production

when yields are generally low, but there

is great potential for improvement.

Towards deeper collaboration

between WorldVeg and the Republic

of Korea

During Vegetable Science Day on 2

November 2023, at the start of the

golden jubilee celebrations of the World

Vegetable Center at its headquarters in

Shanhua, Taiwan, an important new

Memorandum of Agreement was

exchanged, between the Korea National

Institute of Horticultural and Herbal

Science (NIHHS) of the Rural

Development Administration, and

WorldVeg.

Four new �yers show WorldVeg

project impacts, by numbers

As work on four of the largest projects

managed by WorldVeg advances, they

are reporting signi�cant successes.

These are often captured in long

reports, short reports, and individual

examples and stories as news items or

blogs – some of which have appeared in

this Fresh! Newsletter over the years, or

can be found on worldveg.org and

partner websites.

The underrated mungbean could

improve food and nutrition security

A recent article in the Guardian

newspaper extols the virtues of

mungbean, a crop on which WorldVeg

has been working on for decades.

Written by an Australian journalist who

visited WorldVeg headquarters in

November and published in the

Australia new section – its leading title

belies the Australian sense of humor –

‘Fibre-rich, with fewer farts…”
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Building bridges between plant

breeders in Sri Lanka

On average, Sri Lankans do not

consume the daily recommended

amount of fruit and vegetables. One

means to address this, to increase the

supply of safe and a�ordable vegetables

and increase farmer incomes, by

developing new improved varieties that

are resistant to the major pests and

diseases, and are more climate resilient.

But to do so requires the strengthening

of plant breeding capacities, in order for

Sri Lanka to better address agricultural

challenges, improve food security, and

promote sustainable and more resilient

farming into the future.

New pepper varieties released in

Taiwan and Nigeria

In Taiwan, bell pepper seeds are mostly

imported from abroad, are susceptible

to impacts of international trade, and

many varieties are not suitable to the

conditions on the island. However, over

six years, the Taichung District

Agricultural Improvement Farm and

WorldVeg developed two new improved

F1 hybrid varieties, 'Taichung WorldVeg

No. 1' and 'Taichung WorldVeg No. 2',

that produce fruit of excellent quality,

and have multiple disease resistance to

Tomato mosaic virus (ToMV), Chili veinal

mottle virus (ChiVMV), Potato virus Y

(PVY), phytophthora blight (Phytophthora

capsici) and bacterial spot (Xanthomonas

campestris) , so farmers can reduce the

amounts of pesticides applied.
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Towards resilient urban food systems

– experiences from Nairobi and

Dhaka

The latest edition of the Urban

Agriculture Magazine (issue 40, January

2024), showcases innovative

approaches, actions, and initiatives for

strengthening all aspects of urban and

city region food systems. Part-funded by

the CGIAR Resilient Cities Research

Initiative, articles are drawn from

experiences under this initiative,

supplemented by others from the RUAF

Global Partnership and other

organizations.

WorldVeg contributes to the breeding

of better peppers

The results were published in the

December edition of the Plant Journal

(https://doi.org/10.1111/tpj.16425),

and a small sample of the diversity of

fruit shape and the genetic base of this

variation can be seen on the the journal

cover.

Stories
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Evaluating vegetable varieties in the

Caribbean

With the support of the Government of

Taiwan, WorldVeg began a project in

2021 to conserve available vegetable

biodiversity for future use and with a

major focus on developing a vegetable

network in the region to improve

production and introduce and promote

new vegetable varieties for domestic

and export markets to sustainably

improve the livelihoods of resource-

poor populations in six seven countries

in Latin America and the Caribbean,

with some other countries added in

later years. This reports just a few

experiences from two of these countries

- Haiti, and Saint Kitts and Nevis.

Transformative agricultural practices

unveiled in farmer �eld days in the

Philippines

In a pioneering initiative, WorldVeg

collaborated with the University of the

Philippines Los Baños (UPLB) and the

Bureau of Plant Industry (BPI) to host a

series of farmer �eld days to promote

good agricultural practices for key

vegetable crops, part of the Fruit and

Vegetables for Sustainable Healthy Diets

(FRESH) project. The �rst event was on

23 January 2024, when 108 farmers and

three local government representatives

came to Dolores barangay, Santo

Domingo, Nueva Ecija, hosted by Aurelio

Rodriguez on his farm to look at

eggplant production. 

A quiet agricultural revolution is

happening, in Zanzibar

Zanzibar! The word conjures up in the

mind of many, an exotic island paradise.

But there is another side, not seen by

the half a million tourists who visit every

year. Widespread malnutrition – the

‘hidden hunger’ – and a real hunger, for

more and healthier food, and more

employment opportunities, from

farmers and consumers alike.

WorldVeg seed kits proven to have a

lasting impact in Africa

Between 2013 and 2022, WorldVeg

distributed an amazing 457,172 packets

of seed of promising genetic material or

that contains WorldVeg germplasm to

farmers and schools in Eastern,

Southern, and West Africa for direct

cultivation.
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New amaranth varieties create

impact at scale in Tanzania

A recent impact study based on DNA

analysis of plant samples and a survey

of farmers shows that WorldVeg-

developed amaranth varieties have

become widely adopted in Tanzania. It

found that 67% of amaranth producers

grow these varieties and that they

produced on average 6.1 tonnes per

hectare more than local varieties. The

results, published in the journal Food

Security (Wanyama et al. 2023), provide

important evidence for the signi�cant

positive impact of investing in the

breeding of traditional vegetables.

Rescuing and regenerating vegetable

diversity in Benin

The partner in Benin is the Genetics,

Biotechnology and Seed Science Unit

(GBioS) of the Faculty of Agricultural

Sciences of the University of Abomey-

Calavi), with activities anchored in the

second project objective, to rescue

genetic resources of traditional African

vegetables by collecting at least 4,800

landraces and crop wild relatives of 25

species in the four project countries,

which are ‘hotspots’ of vegetable

biodiversity in Africa. However, by the

end of 2023, a total of 15,883 accessions

had been collected – more than triple

the original target!

Young Indian farmers embrace new

vegetable production practices

A hundred kilometers east of the

bustling city of Hyderabad in rural

Telangana, rice paddies stretch as far as

the eye can see. Water is plentiful, the

soil is rich, the sun shines… And since

time immemorial farmers have grown

rice, that has always fed their families,

and gives a guaranteed income, every

six months. But it requires much toil,

Beating back chili thrips in India, a

pernicious pest for smallholder

farmers

In the face of a grave threat to the

global chili industry, WorldVeg is taking

decisive action against the invasive

black thrips, a menacing insect pest

devastating crops across India. As the

second largest vegetable crop in the

country with some 2 million tonnes

produces annually, grown over more
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and younger generations are not so

tempted by the life of a paddy farmer.

However, dreamed for jobs in 'the

city' are not there, even for those with

higher education.

than 700,000 hectares, the importance

of chili to India’s farmers and the

national economy cannot be overstated.

Black thrips was �rst reported in India in

in 2015, and over the past three years

has caused widespread damage to chili

crops in across many states in the

country, from Gujarat in the west to

Assam in the east, and south to Tamil

Nadu.

Climate resilient technologies for

more safer vegetable in northeastern

India

The geographical diversity of

northeastern India translates into a

wide range of agricultural practices, as

farmers adapt to the varying terrain.

From vast plains to rolling hills and

elevated plateaus, each area demands a

nuanced approach to crop cultivation.

This underscores the importance of

tailored solutions and innovative

practices to ensure resilience and

productivity. Within this context, Assam

stands out as a crucial agricultural hub,

though farmers must also contend with

issues such as �oods that profoundly

impact crop yields and infrastructure.

Overcoming adversity with onion

cultivation in Odisha, India

A remarkable new farming activity has

taken root in Odisha, with a growing

number of farmers having

enthusiastically embraced onion

cultivation. In 2017, a strategic

partnership began to strengthen onion

production and increase farmer

incomes, between WorldVeg and the

Odisha Department of Horticulture.

Starting with a comprehensive baseline

study to understand existing production

and postharvest practices, it identi�ed

challenges, and unveiled opportunities.
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Bitter gourd bounty – second of a

series on the wonderful world of

vegetables

This tells the story of the bitter gourd,

from its origins in Africa and its spread

to Asia and beyond, its economic

signi�cance, health bene�ts and its

importance to cultures and cuisines,

before ending with the achievements of

WorldVeg in breeding better bitter

gourd!

"A transformative journey for me at

WorldVeg" - Fiadat tells of her

internship…

After a three month long internship at

WorldVeg headquarters, Fiadat Ibrahim

shares her thoughts about her

experience…

Upcoming events

International Mungbean Congress

2024

📅 5-7 March

Maruay Garden Hotel, Bangkok, and

Kasetsart University, Kamphaeng Saen,

Thailand

International training workshop on

vegetable genetic resources

conservation and use

📅 8-12 April

WorldVeg HQ, Shanhua, Taiwan
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26th Biannual International Plant

Resistance to Insects (IPRI)

Symposium

📅 22-25 April

WorldVeg HQ, Shanhua, Taiwan

APSA-WorldVeg Vegetable Breeding

Consortium Annual Workshop,

Taiwan

📅 7-9 May

WorldVeg HQ, Shanhua, Taiwan

8th Asian PGPR international

conference for sustainable

agriculture

📅 24-27 September

WorldVeg HQ, Shanhua, Taiwan

New projects
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MAFF Cucurbits in Vietnam

-- Breeding better cucurbit crops in Vietnam

Decreased genetic diversity among current commercial varieties of bitter gourd and

tropical pumpkin has led to the increased vulnerability of these crops to various biotic

and abiotic stresses and reduced the potential of further yield gains. So, in partnership

with Vietnam Fruit and Vegetables Research Institute (FAVRI), WorldVeg is selecting

tropically-adapted lines and F1 hybrids these crops to improve productivity of the

vegetable value chain in Vietnam. This project, funded by the Japan Ministry of

Agriculture, Forestry and Fisheries (MAFF) is now in its third phase, building on earlier

successes. Improved varieties with a broader genetic base will be identi�ed from

variety trials and promoted to stakeholders through crop �eld days. WorldVeg lines

and F1 hybrids will also be transferred to Vietnamese institutes and private seed

companies for incorporation into national variety trials for future registration and

release.

NSTC-EU PROGRACE

--  Promoting a plant genetic resource community

The wider PROGRACE project develops research infrastructure for plant genetic

resources to addresses a multitude of challenges faced by genebanks, work by

WorldVeg scientists will focus on two speci�c aspects. These are optimizing methods

for detecting and eliminating seed borne pathogens on solanaceous crops that limit

international seed distribution, and to support the implementation of phytosanitary

standards for seed distribution. The second is collaborating with the PROGRACE team

to construct a pangenome sequence of a well characterized pepper core collection to

serve as a genomic resource for fundamental research and breeding, and will facilitate

the mapping and introgression of new genes and traits from genetic resources
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conserved in genebanks, into pepper breeding lines. This two-year project runs until

2025, and is funded by the National Science and Technology Council, Taiwan.

IITA TAAT - Djibouti

-- Building resilience for food and nutritional security in Djibouti

While collaborating with and supporting local partners in an earlier WorldVeg project

on vegetable seed systems in Djibouti, it was found that there were two main

constraints: (i) low diversity of locally adapted vegetable varieties, and (ii) limited

technical knowledge and skills of sta� of institutions in charge of seed production and

seed producers. Partners include the International Institute of Tropical Agriculture

(IITA), Directorate of Agriculture and Forestry (DAF, Djibouti), and Centre d’Etudes et de

Recherche de Djibouti (CERD, Djibouti). The project will identify high performing and

market preferred varieties of tomato, pepper, okra, onion, provide technical support

to DAF and CERD for the production of early generation seeds of tomato, pepper,

okra, and onion, capacity strengthening of DAF and CERD sta� on seed quality

assurance, and of local seed producers in the production of certi�ed vegetable seeds.

It is funded by The Djibouti Minister of Agriculture, Water, Fisheries, Livestock and

Saline Resources.

ACIAR – SRA Southeast Asia

-- Scoping opportunities for urban agriculture in the Philippines and Vietnam

This project will identify opportunities for future support for urban and peri-urban

agriculture and food systems in Southeast Asia, starting with Tagaytay in the

Philippines and Hanoi in Vietnam, including large and small scale commercial farming,

home gardening, and community gardens. It will build evidence about where and how

people are producing food in cities, how it contributes to their income, and how it can

in�uence access to and demand for fruits and vegetables by urban consumers. In both

cities, around 300 people will complete a questionnaire about their farming, food

production, food choices and diets, challenges, and decisions about eating fruits and

vegetables. A group of stakeholders from di�erent backgrounds will be convened to

meet regularly in person to discuss �ndings, and ensure that the research aligns with

local priorities and existing activities. Group members will be invited to pitch ideas for

additional studies to test ideas and �ll knowledge gaps. This project (2023-2025) is led

by researchers at WorldVeg, in partnership with the International Institute of Rural

Reconstruction (IIRR) in the Philippines, and the Fruit and Vegetable Research Institute

(FAVRI) in Vietnam. It is funded by the Australian Government, through the Australian

Centre for International Agricultural Research (ACIAR).

McKnight AV4Resilience

-- Building resilience in Burkina Faso through African vegetables and women and

youth empowerment

In Burkina Faso, average adult vegetable consumption is 27 grams per day - among

the lowest in West Africa, and well below the recommended 240 grams daily. African

vegetables are highly nutritious and a promising option to increase the resilience of

food systems to climatic and economic shocks, but require supply side and demand
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side interventions to support access and consumption. The project will identify

opportunities and challenges for the conservation and sustainable use of African

vegetable diversity to support healthy diets, enhance opportunities for women and

youth to bene�t from African vegetable conservation and use, test preferred

vegetables using citizen science approaches, and train women and youth farmers in

African vegetable production, processing, seed saving and marketing, to strengthen

the resilience of local production systems. This is a three-project running to the end of

2026, funded by the McKnight Foundation. The ‘AV4Resilience’ project partners include

WorldVeg, the Institut de l'Environnement et de Recherches Agricoles (INERA); VARENA

ASSO NGO, government extension services, universities, local seed enterprises and

cooperatives.

Our latest publications
(January-December 2023)

Journal articles (64)

Adigoun RFR, Houdegbe AC, Hotegni NVF, Segnon AC, Sognigbé N, Adjé CAO, Adadja

RPM, Achigan-Dako EG. 2022 (published 2023). Enabling e�ective maize seed

system in low-income countries of West Africa: Insights from Benin. Frontiers in

Sustainable Food Systems, 6:104562. https://doi.org/10.3389/fsufs.2022.1045629

Agossou ACO, Sognigbé N, Fassinou Hotegni VN, Coulibaly M, Kakpo TA, Oselebe HO,

Achigan-Dako EG. 2023. Determinants of farmers' willingness to pay for improved

cultivars of Macrotyloma geocarpum (Harms) Maréchal and Baudet in Benin and Togo.

Frontiers in Sustainable Food Systems, 7:1180961.

https://www.frontiersin.org/articles/10.3389/fsufs.2023.1180961/full

Amenu K, Megersa B, Jaleta MB, Dinede G, Worku H, Kasim K, Taha M, Ibrahim AM,

Kedir J, Mego L, Roesel K, Roothaert R, Srinivasan R, Grace D, Knight-Jones T. 2023.

Potential food safety risks in tomato value chains in urban settings of eastern Ethiopia:

a qualitative investigation. Frontiers of Sustainable Food Systems, 7:1254000. doi:

10.3389/fsufs.2023.1254000

Auguy F, Char SN, Arra Y, Schenstnyi K, Buchholzer M, Loo EP, Bilaro AL, Lihepanyama

D, Mkuya M, Murori R, Oliva R, Cunnac S, Yang B, Szurek B, Frommer WB. 2023.

Genome editing of an African elite rice variety confers resistance against endemic and

emerging Xanthomonas oryzae pv. oryzae strains. eLife, 12:e84864.

https://doi.org/10.7554/eLife.84864
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Azam MG, Hossain MA, Sarker U, Alam AKMM, Nair RM, Roychowdhury R, Ercisli S,

Golokhvast KS. 2023. Genetic analyses of mungbean [Vigna radiata (L.) Wilczek]

breeding traits for selecting superior genotype(s) using multivariate and multi-traits

indexing approaches. Plants, 12(10):1984. https://doi.org/10.3390/plants12101984

Baliki G, Wei�en D, Schreinemachers P, Shrestha A, Shrestha RM, Schreiner M, Brück

T. 2023. E�ect of an integrated school garden and home garden intervention on

anemia among school-aged children in Nepal: evidence from a cluster randomised

controlled trial. Food and Nutrition Bulletin, 44:195-206.

https://doi.org/10.1177/03795721231194124

Barchenger DW, Hsu YM, Laio KJ, Lines CL, Lin SW, Wang YW, Lin TH, Huang SM,

Lozada DN, Bosland PW. 2023. Rating system for phytophthora root rot in�uences QTL

detection and reveals incomplete dominance and duplicative recessive epistatic gene

action in Capsicum annuum. Phytopathology. https://doi.org/10.1094/PHYTO-03-23-

0086-R

Barchi, L., Aprea, G., Rabanus‐Wallace, M.T., Toppino, L., Alonso, D., Portis, E., Lanteri,

S., Gaccione, L., Omondi, E., van Zonneveld, M, Scha�eitner R, Ferrante P, Börner A,

Stein N, Díez MJ, Lefebvre V, Salinier J, Boyaci HF, Finkers R, Brouwer M, Bovy AG,

Rotino GL, Prohens J, Giuliano G. 2023. Analysis of >3400 worldwide eggplant

accessions reveals two independent domestication events and multiple migration‐
diversi�cation routes. Plant Journal 116(6):1667-1680.

https://doi.org/10.1111/tpj.16455

Bihon W, Sheu Z-M, Mallogo R, Chen J-R, Lee L-M, Kenyon L, Dinssa FF, Srinivasan R,

Scha�eitner R. 2023. Survey of diseases of amaranth (Amaranthus spp. L.) in Tanzania

revealed multiple fungal and viral infections. Acta Horticulturae. 1378:317-323.

https://doi.org/10.17660/ActaHortic.2023.1378.42

Bindal S, Sheu ZM, Kenyon L, Taher D, Rakha M. 2023. Novel sources of resistance

to fusarium wilt in Lu�a species. Frontiers in Plant Science, 14.

https://doi.org/10.3389/fpls.2023.1116006

Chen Y-J, Cheah BN, Lin C-Y, Ku Y-T, Kuo C-H, Zhang Y-Y, Chen B-R, Nean O, Hsieh C-H,

Yeh P-M, Yeo FKS, Lin Y-P, Chuang W-P, Lee C-R, Ting H-M. 2023. Inducible chemical

defenses in wild mungbean confer resistance to Spodoptera litura and possibly at the

expense of drought tolerance. Environmental and Experimental Botany,

2005:105100. https://doi.org/10.1016/j.envexpbot.2022.105100

Depenbusch L, Sequeros T, Schreinemachers P, Sharif M, Mannamparambath K,

Uddin N, Hanson P. 2023. Tomato pests and diseases in Bangladesh and India:

farmers’ management and potential economic gains from insect resistant varieties

and integrated pest management. International Journal of Pest Management, 1-15.

https://doi.org/10.1080/09670874.2023.2252760
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Dhaka AS, Dikshit HK, Mishra GP, Tontang MT, Meena NL, Kumar RR, Ramesh SV,

Narwal S, Aski M, Thimmegowda V, Gupta S, Nair RM, Praveen S. 2023. Evaluation of

growth conditions, antioxidant potential, and sensory attributes of six diverse

microgreens species. Agriculture, 13(3):676.

https://doi.org/10.3390/agriculture13030676

Dhillon NPS. 2023. A public-private consortium approach for sustainable bitter

gourd breeding and production in Asia. Acta Horticulturae, 1362:553-556.

https://doi.org/10.17660/ActaHortic.2023.1362.74

Dinede G, Bihon W, Gazu L, Mbokou SF, Girma S, Srinivasan R, Roothaert R, Grace D,

Gashaw H, Knight-Jones TJD. 2023. Assessment of pesticide residues in vegetables

produced in central and eastern Ethiopia. Frontiers in Sustainable Food Systems.

7:1143753. https://doi.org/10.3389/fsufs.2023.1143753 

Ebert AW, Engels JM, Scha�eitner R, Hintum TV, Mwila G. 2023. Critical review of the

increasing complexity of access and bene�t-sharing policies of genetic resources for

genebank curators and plant breeders–a public and private sector perspective. Plants,

12(16):2992. https://doi.org/10.3390/plants12162992

Fumia N, Nair R, Lin YP, Lee CR, Chen HW, von Wettberg EB, Kantar M, Scha�eitner

R, 2023. Leveraging genomics and phenomics to accelerate improvement in

mungbean: A case study in how to go from GWAS to selection. Plant Phenome Journal,

6(1):p.e20088. https://doi.org/10.1002/ppj2.20088

Fumia N, Kantar M, Lin Y-P, Scha�eitner R, Lefebvre V, Paran I, Borner A, Diez MJ,

Prohens J, Bovy A, Boyaci F, Pasev G, Tripodi P, Barchi L, Giulano G, Barchenger DW.

2023. Exploration of high-throughput data for heat tolerance selection in Capsicum

annuum. Plant Phenome Journal, 6e20071. https://doi.org/10.1002/ppj2.20071

Gemeda BA, Amenu K, Girma S, Grace D, Srinivasan R, Roothaert R, Knight-Jones TJD.

2023. Knowledge, attitude and practice of tomato retailers towards hygiene and food

safety in Harar and Dire Dawa, Ethiopia. Food Control. 145:109441.

https://doi.org/10.1016/j.foodcont.2022.109441

Han C, Rahman M-M, Shin J, Kim JH, Lee SH, Kwon M, Timm AE, Srinivasan R, Lee Y,

Kang S, Park S, Kim J. 2023. Exaptation of I4760M mutation in ryanodine receptor of

Spodoptera exigua (Lepidoptera: Noctuidae): Lessons from museum and �eld samples.

Pesticide Biochemistry and Physiology, 195:105579.

https://doi.org/10.1016/j.pestbp.2023.105579

Hoshikawa K, Lin Y-P, Scha�eitner R, Shirasawa K, Isobe S, Nguyen DC, Ohsawa R,

Yoshioka Y. 2023. Genetic diversity analysis and core collection construction for

Amaranthus tricolor germplasm based on genome-wide single-nucleotide

polymorphisms. Scientia Horticulturae, 307:111428.

https://doi.org/10.1016/j.scienta.2022.111428
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Islam MS, Pramanik PK, Rana ML, Srinivasan R, Schreinemachers O, Oliva R,

Rahman MT. 2023. Draft genome sequences of �ve multidrug-resistant Escherichia coli

strains isolated from vegetable samples in Bangladesh. Microbiology Resource

Announcements, e00982-23. https://doi.org/10.1128/mra.00982-23

Jang S. 2023. ODA (O�cial Development Assistance) in Agriculture for Asian

developing countries: Case studies of RDA-WorldVeg collaborations.  해외농업 

(International Agriculture Journal), 2:44-58.

Jang S, Seo Y. 2023. Introduction on the TAVI project. 세계식품과 농수산 (World Food,

Agriculture and Fisheries), 9: 8-13.

Jeon D, Seo Y, Kang M, Kang Y, Jeong H, Yang E, Cho M, Lee W, Hwang I, Yeo K-H,

Jang S. 2023. Regional adaptability evaluation of pepper and tomato accessions from

the World Vegetable Center. Journal of the Korean Society of International Agriculture,

35(2): 91-103. https://doi.org/10.12719/KSIA.2023.35.2.91

Kamaal N, Akram M, Pratap A, Kumar D, Nair RM. 2023. Urdbean leaf crinkle virus: A

mystery waiting to be solved. Viruses (accepted for publication: 3 October 2023)

Karakas E, Ferrante P, Scha�eitner R, Giuliano G, Fernie AR, Alseekh S. 2023. Plant

sample collection and shipment for multi‐omic analyses and phytosanitary evaluation.

Current Protocols, 3(12): p.e952. https://doi.org/10.1002/cpz1.952

Kim J, Rahman M-M, Kim A-Y, Srinivasan R, Kwon M, Kim Y. 2023. Genome, host

genome integration, and gene expression in Diadegma fenestrale ichnovirus from

the perspective of coevolutionary hosts. Frontiers in Microbiology, 14:1035669.

https://doi.org/10.3389/fmicb.2023.1035669

Kothari D, Pargaien N, Tewari LM, Dikshit HK, Mishra GP, Aski MS, Bansal R, Gupta S,

Kumar S, Nair RM. 2023. Genetic variation for traits related to phosphorus use

e�ciency in Vigna species. Agronomy, 13(2):305.

https://doi.org/10.3390/agronomy13020305

Kuhlmann KA, Francis T, Thomas I, Schreinemachers P. 2023. Laws and regulations

enabling and restricting Africa’s vegetable seed sector. International Journal of

Agricultural Sustainability, 21:2210005.

https://doi.org/10.1080/14735903.2023.2210005

Kumar SS, Schreinemachers P, Pal AA, Manickam R, Nair RM, Srinivasan R, Harris J.

2023. The continued e�ects of COVID-19 on the lives and livelihoods of vegetable

farmers in India. PLoS ONE, 18(1):e0279026.

https://doi.org/10.1371/journal.pone.0279026

Kumawat KC, Sharma B, Nagpal S, Kumar A, Tiwari S, Nair RM. 2023. Plant growth-
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promoting rhizobacteria: Salt stress alleviators to improve crop productivity for

sustainable agriculture development. Frontiers in Plant Science, 13:1101862.

https://doi.org/10.3389/fpls.2022.1101862

Kuo G, Sognigbé N, Dinssa F, Roothaert R, Rugalema R, Simon JE, Wopereis M, van

Zonneveld M. 2022. All-Africa Summit on diversifying food systems with African
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Mwatha A, Wanyama R, Roothaert R. 2023. Adoption of agroecological approaches in

traditional African vegetables in Kenya: motivations, barriers and opportunities for

scaling up. In: 1st Eastern Africa Agroecology Conference, pp. 75. Biovision Africa

Trust, Nairobi.

Nair RM. 2023. Vegetable soybean (Edamame): challenges and opportunities. In:

Vollmann J, Vasiljević M, Rittler L, Miladinović J, Murphy-Bokern D (eds), Soybean

Research for Sustainable Development. Abstracts of the World Soybean Research

Conference 11 (WSRC 11), 18-23 June 2023, Vienna, Austria. University of Natural

Resources and Life Sciences, Vienna, Austria. doi:10.5281/zenodo.7974681 pp238.

Nair RM, Mbeyagala EK, Karimi R, Binagwa PH. 2023. Mung4Fe: Iron enriched

mungbeans for East Africa. In: Fourth International Legume Conference, pp. 64-65.

Granada, Spain.

Ravishankar M, Bezbaruah A, Acharjee S, Das SK, Borah VK, Upadhayaya AK, Nair RM,

Sotelo-Cardona P, Srinivasan R, Yule S. 2023. Promoting integrated pest

management for climate-resilient market-led Cruciferous vegetable production in
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Quotes of the quarter

"The greatest service which can be rendered to any country

is to add a useful plant to its culture"

– Thomas Je�erson (1743-1826), primary author of the US Declaration

of Independence (adopted in 1776), and US president (1801-1809).

"The greatest �ne art of the future will be the making of a

comfortable living from a small piece of land."

– Abraham Lincoln (1809-1865), US president (1861-1865) who lead

victory in the Civil War and abolish slavery.

"The doctor of the future will no longer treat the human

frame with drugs, but rather will cure and prevent disease

with nutrition."

– Thomas Edison (1847-1931), inventor of the phonograph, electric

light bulb, and the world’s �rst power station.

Connect with us

Support for World Vegetable Center activities are provided by project donors and the

following strategic long-term donors: Taiwan, UK aid from the UK government, United

States Agency for International Development (USAID), Australian Centre for

International Agricultural Research (ACIAR), Germany, Thailand, Philippines, Rural

Development Administration (RDA) Korea, and Japan
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