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Forgotten food crops in sub-Saharan Africa for healthy diets
in a changing climate

Maarten van Zonneveld®', Roeland Kindt® @, Stepha McMullin®, Enoch G. Achigan-Dako“®, Sognigbé N'Danikou®, Wei-hsun Hsieh®
Yann-rong Lin**®, and lan K. Dawson®'@

Edited by Loren Rieseberg, The University of British Columbia, Vancouver, Canada; received June 27, 2022; accepted January 31, 2023

As climate changes in sub-Saharan Africa (SSA), Africa’s “forgotten” food crops offer

a wide range of options to diversify major staple production as a key measure toward Significance

achieving zero hunger and healthy diets. So far, however, these forgotten food crops have

been neglected in SSA’s climate-change adaptation strategies. Here, we quantified their Africa’s “forgotten” food crops
capacity to adapt cropping systems of SSA's major staples of maize, rice, cassava, and could support more climate-
yams to changing climates for the four subregions of West, Central, East, and Southern resilient and healthful food
Africa. We used climate-niche modeling to explore their potential for crop diversification systems in sub-Saharan Africa

or the replacement of these major staples by 2070, and assessed the possible effects on (SSA), but the promotion of these

micronutrient supply. Our results indicated that approximately 10% of the present
production locations of these four major staples in SSA may experience novel climate
conditions in 2070, ranging from a high of almost 18% in West Africa to a low of less
than 1% in Southern Africa. From an initial candidate panel of 138 African forgotten
food crops embracing leafy vegetables, other vegetables, fruits, cereals, pulses, seeds
and nuts, and roots and tubers, we selected those that contributed most to covering
projected future and contemporary climate conditions of the major staples’ produc- groups, has high potential ©®

crops has received limited
attention. Projecting forward to the
year 2070, we show that a
prioritized collection of these
crops, differentiated by food

A step forward in turning 'forgotten foods' into 'opportunity crops'

The paper won the prize in the Applied Biological, Agricultural, and Environmental
Sciences category. Research was led by Maarten van Zonneveld, World Vegetable
Center Head of Genetic Resources, with co-authors Roeland Kindt, Stepha McMullin,
Enoch Achigan-Dako, Sognigbé N'Danikou, Yann-rong Lin and Wei-hsun Hsieh and lan
Dawson from different institutions including WorldVeg, CIFOR-ICRAF, University of
Abomey-Calavi, National Taiwan University, and Scotland's Rural College.

WorldVeg, committed to the Vision
for Adapted Crops and Soil (VACS)
initiative

Aglobal organisation working to rescue
vegetable diversity neatly combines oldand

new techniques and technologies, reports ; The VISIOh for Adapted Crops and SO|IS

Natalie Parletta.

(VACS) launched on 30 January 2023,
marks a pivotal moment in the journey
towards climate resilient food systems
in Africa. Spearheaded by Cary Fowler at

AMARANTH (AMARANTHUS SPR)

This article was originally published in Cosmos, Issue 102 (March 2024) print magazine

"Everything starts with the seed" - a the Office of the Special Envoy for
story about the work of WorldVeg Global Food Security in the US
Department of State, in partnership
With the subtitle “A global organisation with the African Union and FAO, VACS
working to rescue vegetable diversity aims to empower African governments,

https://mailchi.mp/worldveg/fresh-newsletter-2024-q1-13759703?e=[UNIQID] 2/17


https://avrdc.org/a-step-forward-in-turning-forgotten-foods-into-opportunity-crops/
https://avrdc.org/everything-starts-with-the-seed-a-story-about-the-work-of-worldveg/
https://avrdc.org/everything-starts-with-the-seed-a-story-about-the-work-of-worldveg/
https://avrdc.org/worldveg-committed-to-the-vision-for-adapted-crops-and-soil-vacs-initiative/
https://avrdc.org/worldveg-committed-to-the-vision-for-adapted-crops-and-soil-vacs-initiative/
https://avrdc.org/worldveg-committed-to-the-vision-for-adapted-crops-and-soil-vacs-initiative/
http://eepurl.com/bpwuPr
https://us10.campaign-archive.com/home/?u=ee8234bfbb38ef479875e1d21&id=a50c268aac
https://us10.campaign-archive.com/feed?u=ee8234bfbb38ef479875e1d21&id=a50c268aac
javascript:;

2024/5/9 £%79:59

Subscribe

https://mailchi.mp/worldveg/fresh-newsletter-2024-q1-13759703?e=[UNIQID]

Fresh! @ From the World Vegetable Center - 2024-Q2

Past Issues

presents a most informative description
of the wonderful world of vegetables,
and the role of WorldVeg. Over ten
colorful pages, the article describes
numerous facets of how the Center
contributes to safeguarding and sharing
this biodiversity, that is essential for a
more resilient future for farming, food
production and the livelihoods of
smallholder farmers, processors and
traders alike.

Translate ¥

the challenges posed by climate change.

New research reports

\’\"" World Vegetable Center

A rapid assessment of vegetable
and irrigation systems in Tigray,
Ethiopia, before and after the
2020-2022 conflict

A new report assesses vegetable and
irrigation systems in Tigray, Ethiopia,
before and after the 2020-2022
confilict

Before the 2020-2022 conflict in Tigray,
most people relied on smallholder
agriculture for food and income. But the

e =
ROCKEFELLER
FOUNDATION ‘\’” World Vegetable Center

Feasibility study for inclusion of
traditional leafy vegetables in
school feeding programs in Kenya

Nutritional and economic benefits of
including traditional leafy vegetables
in school feeding programs in Kenya -
new report

Producers and consumers in the study
areas in Kenya expressed a strong
willingness to include vegetables in
school meals. With tasty recipes for
317
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The extent of impacts on vegetable
production was not known, however, so
this assessment was undertaken on
vegetable systems, including irrigation
which is a key resource for production.

(”" World Vegetable Center

Home-grown school feeding and
school gardens to improve children’s
dietary preferences and practices:
Results from Eswatini

The impacts of school feeding and
school gardens in Eswatini, on
children's dietray preferences and
practices - a new report

Can involving children in school
gardens, and contracting local farmers
to supply vegetables to school canteens,
increase children’s knowledge,
enjoyment and intake of vegetables?
This study in 24 primary schools across
Eswatini evaluated the impact of
improved school gardens and home-
grown school feeding programs, with a
focus on traditional African vegetables.
It was funded by the Ministry of
Agriculture and Ministry of Foreign
Affairs, Taiwan, through the Taiwan
Africa Vegetable Initiative.

Translate ¥

meal programs could change the dietary
preferences of young children that
would have a lasting impact, hence
creating long term health benefits.

"s" World Vegetable Center

Use of World Vegetable Center
breeding lines by seed companies
in Africa: Results of a survey

Use of WorldVeg breeding materials
by seed companies in Africa - results
of a survey

This report results from the first survey
among seed company members of the
Africa Vegetable Breeding Consortium
(AVBCQ), that was established in 2018 as
a partnership between the African Seed
Trade Association (AFSTA) and the
World Vegetable Center. AVBC had 54
members in 2022, of which 44 are seed
companies (full members) and 10 are
associate members including knowledge
partners such as universities and NGOs
interested in vegetable variety
development.

417
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Africa

PRESS RELEASE - Research paper on
Africa's 'forgotten' foods wins
prestigious Cozzarelli Prize in
Washington, DC

An international research team led by
the World Vegetable Center (WorldVeg),
and including scientists from the Center
for International Forestry Research and
World Agroforestry (CIFOR-ICRAF), has
won the 2023 Cozzarelli Prize for an
article on the potential of 'forgotten’
food crops in sub-Saharan Africa to
provide healthy diets in a changing
climate.

Africa's Vegetable Genebank opens,
in Tanzania

The World Vegetable Center officially
opened Africa’s Vegetable Genebank on
19 March 2024, at its regional center for
Eastern and Souther Africa, in Arusha,

Celebrating the amazing
achievements of the Taiwan Africa
Vegetable Initiative

The Taiwan Africa Vegetable Initiative
(TAVI) end of project workshop took
place on 14 March 2024 in Manzini,
Eswatini, attended by more than 150
participants - a day full of festive mood
given the remarkable impacts that the
project had. There were speeches
celebrating the partnerships and
collaboration between the governments
of Eswatini and Taiwan, the World
Vegetable Center, TAVI implementing
partners, and many other stakeholders.

A new genebank for southern Africa
and the SADC region, in Eswatini

A new genebank at the National Plant
Genetic Resources Centre of the
Eswatini Ministry of Agriculture was
inaugurated at Malkerns Research
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established in 1992, later upgraded into
a genebank in 2017. The new
infrastructure was constructed and
equipped with generous funding from
the Republic of China (Taiwan) through
the TAVI project.

Amaranth - a new crop becomes a
turning point for women in Zanzibar

Through the AID-I (Accelerated
Innovation Delivery Initiative) project on
Zanzibar Island, WorldVeg is promoting
home gardening among women, with
over 500 participants actively engaged
in cultivating vegetables. By introducing
a variety of vegetable varieties to the
Island, these women have not only
increased the availability of quality
vegetables but have also attracted
customers, thereby contributing to the
local economy.

Tshawuka, Minister of Agriculture,
Kingdom of Eswatini. Other special
guests included His Excellency
Ambassador Jeremy Liang of the Taiwan
Embassy in Eswatini; Grace Lin,
Department of External Affairs, Ministry
of Agriculture, Taiwan; Sydney Simelane,
Principal Secretary, Eswatini Ministry of
Agriculture; Justify Chava, Head of the
SADC Genetic Plant Resources Center;
and Marco Wopereis, WorldVeg Director
General.

Better evidence for agroecological
approaches to vegetable Production supporting
smallholder income and food security in Kenya

8th to 29th February 2024, Murang'a

P

/4
{ 7( Z ‘Q , World Vegetable Center
/

Sowing 'seeds of change' in Kenya:
impacts of the Greener Greens
project

World Vegetable Center (WorldVeg) and
SNV concluded phase one of the
Greener Greens project in Murang'a
County, Kenya, with an engaging two-
day workshop from 28th to 29th
February 2024. The event gathered
government representatives, civil
society organizations, research
institutions, universities, input suppliers,
and local farmers.
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Farmers were enlightened and excited
about what they saw and heard during a
field day on 29 February. It was a
multifaceted event that aimed to
empower farmers with new knowledge
on good agricultural practices, and
provide a platform for information
exchange and networking across the
value chain.

As
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MEnqudiity VEgELauIe SEEUs I
Djibouti

The Djibouti government is increasingly
prioritizing local food production to
reduce its dependency on imports. But
there is currently no local seed
production, and in response to this, the
World Vegetable Center is supporting
the Ministry of Agriculture (MAEPE-RH)
to develop the vegetable seed sector, in
partnership with national institutions
including the Life Sciences Institute of
Djibouti Centre for Studies and
Research (ISV-CERD) and the Directorate
of Agriculture and Forestry (DAF).

1a
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Saving and sharing Asian vegetable
biodiversity - an international
learning experience

Vegetables are hugely important for
human nutrition, and for diverse and
resilient farming systems that generate
income for smallholder producers,
processors and traders. But, due to
changes in diets and the climate,
urbanization and other land use change,
crop diversity is being rapidly lost,
alongside wild species and varieties that
could hold valuable genetic material for
breeding higher yielding and more
tolerant crops in the future.

Revolutionizing food safety in
Cambodia with new pesticide residue
testing technology

In a pioneering initiative, WorldVeg
collaborated with the University of the
Philippines Los Bafios (UPLB) and the
Bureau of Plant Industry (BPI) to host a
series of farmer field days to promote
good agricultural practices for key
vegetable crops, part of the Fruit and
Vegetables for Sustainable Healthy Diets
(FRESH) project. The first event was on
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Making mungbean more productive
and profitable at the 2024
International Mungbean Congress

More than 100 participants from 25
countries gathered for the 2024
International Mungbean Congress in
Bangkok, Thailand from 5-7 March.
Major stakeholders of the mungbean
industry had the rare opportunity to
listen to each other, discuss current
status, and plan for the future.

Building capacity to accelerate
vegetable breeding in Nepal

Low investment in vegetable research
and development in Nepal has meant
that there is limited capacity
strengthening and resources for much
needed large scale breeding programs.
This results in high dependence on
other countries for an adequate supply
of seeds, as well as produce. Farmers
face unstable seed supplies of
inconsistent quality and of poorly
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came to Dolores barangay, Santo
Domingo, Nueva Ecija, hosted by Aurelio
Rodriguez on his farm to look at
eggplant production.

Unveiling tomato genetics: Exploring
exclusive lines adapted to India's
agricultural landscape

In the dynamic agricultural landscape of
India, the World Vegetable Center has
for many years been leading a strategic
mission to evaluate and select tomato
lines adapted to the diverse conditions
found in the country. As part of this
ongoing work, a team of researchers
came together in March 2024 at the
WorldVeg South and Central Asia
regional center in Hyderabad, to
undertake a meticulous appraisal of
exclusive tomato lines selected for
members of the WorldVeg Asia-Pacific
Seed Association (APSA) consortium.

Translate ¥

and loss of incomes.

Wede Vegetase Ceater

Unveiling new knowledge on plant
resistance to insects at a landmark
symposium

Drawing an audience of almost 100
experts from 17 countries for four
enriching days, the 26th

Biannual International Plant Resistance
to Insects Symposium (IPRI 2024) was
held this on 22-24 April at the

World Vegetable Center headquarters in
Taiwan. A collaborative effort between
the World Vegetable Center, National
Taiwan University and the National
Chung Hsing University, this had
particular significance this year, as it
also celebrated the 50th anniversary of
[PRI.

Americas
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Promoting proficiency for breeding new vegetable varieties in the Americas

With the support of the Government of Taiwan, WorldVeg began a project in 2021 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 seven countries

in Latin America and the Caribbean.

Upcoming events

@ World Vegetable Center A PS A

APSA-WORLDVEG
VEGETABLE BREEDING CONSORTIUM
ANNUAL WORKSHOP

(- DATE
[:3}] 7-8 May 2024

LOCATION
WORLDVEG HQ, TAIWAN

WEBSITE

https://web.apsaseed.org/co
nsortium/annual-workshop

https://mailchi.mp/worldveg/fresh-newsletter-2024-q1-13759703?e=[UNIQID]

APSA-WorldVeg Vegetable Breeding
Consortium Annual Workshop,
Taiwan

+1 7-9 May
WorldVeg HQ, Shanhua, Taiwan
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ADVANCED TECHNICAL TRAINING
ON PESTS AND DISEASES

- DATE
1| 29May - 6 June 2024

LOCATION
WORLDVEG HQ, TAIWAN

WEBSITE

© https://web.apsaseed.org/con

sortium/advanced-technical-

training-on-pests-and-
diseases

‘,\”" World Vegetable Center

POPr @
PGPR 2024

24-27 Sseptember 2024

WORLDVEG HQ, TAIWAN

W I
WEBSITE
https://avrde.org/pgpr-2024/

29 May - 6 June
WorldVeg HQ, Shanhua, Taiwan

8th Asian PGPR international

conference for sustainable
agriculture

24-27 September
WorldVeg HQ, Shanhua, Taiwan
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A Sustainable Agrifood Systems Approach for Sudan (SASAS):

Vegetables for Income, Nutrition and Employment in Sudan (VINES), 2022-2024
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Loofah Project

Our latest publications

(January-April 2024)

Journal papers (22)

Datta MS, Afari-Sefa V, Selvaraj A, Durgalla P, Seetha, Nedumaran T, Gaddam DN,
Mane H, Bhattacharjee S, Swamikannu N, Raman A, Banerjee R, Padmanabhan J, Bose
D. 2024. Effectiveness of millet-pulse-groundnut based formulations in improving the
growth of pre-school tribal children in Telangana State, India. Nutrients, 16(6):819.
doi:10.3390/nu16060819

de Sousa K, van Etten J, Manners R, Abidin E, Abdulmalik RO, Abolore B, Acheremu K,
Angudubo S, Aguilar A, Arnaud E, Babu A, Barrios M, Benavente G, Boukar O, Cairns JE,
Carey E, Daudi H, Dawud M, Edughaen G, Ellison J, Esuma W, Mohammed SG, van de
Gevel J, Gomez M, van Heerwaarden J, Iragaba P, Kadege E, Assefa TM, Kalemera S,
Kasubiri FS, Kawuki R, Kidane YG, Kilango M, Kulembeka H, Kwadwo A, Madriz B,
Masumba E, Mbiu J, Mendes T, Muller A, Moyo M, Mtunda K, Muzhingi T, Muungani D,
Mwenda ET, Nadigatla GRVPR, Nanyonjo AR, N'Danikou S, Nduwumuremyi A,
Nshimiyimana JC, Nuwamanya E, Nyirahabimana H, Occelli M, Olaosebikan O, Ongom
PO, Ortiz-Crespo B, Oteng-Fripong R, Ozimati A, Owoade D, Quiros CF, Rosas ]C,
Rukundo P, Rutsaert P, Sibomana M, Sharma N, Shida N, Steinke J, Ssali R, Suchini |G,
Teeken B, Tengey TK, Tufan HA, Tumwegamire S, Tuyishime E, Ulzen J, Umar ML,
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retrospective. Agronomy for Sustainable Development, 44(1):8. doi:10.1007/s13593-
023-00937-1.

Islam MS, Pramanik PK, Rana ML, Ramasamy S, Schreinemachers P, Oliva R,
Rahman MT. 2024. Draft genome sequence of multidrug-resistant Citrobacter freundii
MTR_GS_V1777 strain isolated from a spinach (Spinacia oleracea) sample in Gazipur,
Bangladesh. Microbiology Resource Announcements, 13(2):e0108223.
doi:10.1128/mra.01082-23.

Islam MS, Pramanik PK, Rana ML, Ramasamy S, Schreinemachers P, Oliva R,
Rahman MT. 2024. Draft genome sequences of five multidrug-resistant Escherichia coli
strains isolated from vegetable samples in Bangladesh. Microbiology Resource
Announcements, 13(1):e0098223. doi:10.1128/mra.00982-23.

Islam MS, Pramanik PK, Rana ML, Ullah MA, Neloy FH, Ramasamy S,
Schreinemachers P, Oliva R, Rahman MT. 2024. Draft genome sequence of
antibiotic-resistant Shigella flexneri MTR_GR_V146 strain isolated from a tomato
(Solanum lycopersicum) sample collected from a peri-urban area of Bangladesh.
Microbiology Resource Announcements, 27:e0009924. doi:10.1128/mra.00099-24.

Jarvis A, Gallo-Franco J, Portilla J, German B, Debouck D, Rajasekharan M, Khoury C,
Herforth A, Ahmed S, Tohme |, Arnaud E, Golden CD, Dawid C, de Haan S, DeClerck F,
Feskens EJM, Fogliano V, Fritz G, Hald C, Hall R, Hart R, Henry A, Huang S, Hunter D,
Imanbaeva B, Lowe A, Turner NJ, Jia G, Johnson E, Kalaiah G, Karboune S, Klade S, La
Cerva GR, Lal V, Levy AA, Longvah T, Maeda-Yamamoto M, Minnis P, Nuti M, Octavio M,
Osorio C, Pawera L, Peter S, Prasad R, Quave C, Shapiro HY, Sreeman S, Srichamnong
W, Steiner R, Turdieva M, Ulian T, van Andel T, Wang R, Weissgold L, Yan J, de la Parra .
2024. Periodic Table of Food Initiative for generating biomolecular knowledge of edible
biodiversity. Nature Food, 5:189-193. doi:10.1038/s43016-024-00941-y

Kohli M, Bansal H, Mishra GP, Dikshit HK, Reddappa SB, Roy A, Sinha SK, Shivaprasad
KM, Kumari N, Kumar A, Kumar RR, Nair RM, Aski M. 2024. Genome-wide association
studies for earliness, MYMIV resistance, and other associated traits in mungbean
(Vigna radiata L. Wilczek) using genotyping by sequencing approach. Peer), 12:e16653.
doi:10.7717/peerj.16653.

Kumawat KC, Sharma P, Sirari A, Sharma B, Kumawat G, Nair RM, H B, Kunal. 2024.
Co-existence of halo-tolerant Pseudomonas fluorescens and Enterococcus hirae with
multifunctional growth promoting traits to ameliorate salinity stress in Vigna radiata.
Chemosphere, 349:140953. doi:10.1016/j.chemosphere.2023.140953

Lebeda A, Kfistkova E, Mieslerova B, Dhillon NPS, McCreight JD. 2024. Status, gaps
and perspectives of powdery mildew resistance research and breeding in cucurbits.
Critical Reviews in Plant Sciences, 1-80. doi:10.1080/07352689.2024.2315710
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Boosting tomato resilience in Tanzania: grafting to combat bacterial wilt and abiotic
stress. Horticulturae, 10(4):338. doi:10.3390/horticulturae10040338

Nair RM, Chaudhari S, Devi N, Shivanna A, Gowda A, Boddepalli VN, Pradhan H,
Schafleitner R, Jegadeesan S, Somta P. 2024. Genetics, genomics, and breeding of
black gram [Vigna mungo (L.) Hepper]. Frontiers of Plant Sciences, 14:1273363.
doi:10.3389/fpls.2023.1273363

Ouattara SSS, Konate M. 2024. The tomato: a nutritious and profitable vegetable to
promote in Burkina Faso. Alexandria Science Exchange Journal, 45(1):11-20.

Praneetvatakul S, Schreinemachers P, Vijitsrikamol K, Potchanasin C. 2024. Policy
options for promoting wider use of biopesticides in Thai agriculture. Heliyon,
10(2):€24486. doi:0.1016/j.heliyon.2024.e24486

Rajendran S, Kang YM, BeenYang |, Eo HB, Baek KL, Jang S, Eybishitz A, Kim HC, Je B,
Park SJ, Kim CM. 2024. Functional characterization of plant specifc indeterminate
domain (IDD) transcription factors in tomato (Solanum lycopersicum L.). Scientific
Reports, 14:8015. doi:10.1038/s41598-024-58903-0

Ravula P, Kasala K, Pramanik S, Selvaraj A. 2024. Stunting and underweight among
adolescent girls of indigenous communities in Telangana, India: a cross-sectional
study. Nutrients. Mar 3;16(5):731. doi:10.3390/nu16050731.

Sansan OC, Ezin V, Ayenan MAT, Chabi IB, Adoukonou-Sagbadja H, Saidou A,
Ahanchede A. 2024. Onion (Allium cepa L.) and drought: current situation and
perspectives. Scientifica, 29:6853932. doi:10.1155/2024/6853932.

Schafleitner R, Chen-Yu L, Laenoi S, Shu-Mei H, Srimat S, Gi-An L,
Chatchawankanphanich O, Dhillon NPS. 2024. Molecular markers associated with
resistance to squash leaf curl China virus and tomato leaf curl New Delhi virus in
tropical pumpkin (Cucurbita moschata Duchesne ex Poir.) breeding line AVPU1426.
Scientific Reports, 14(1):6793. doi:10.1038/s41598-024-57348-9.

Surovy MZ, Dutta S, Mahmud NU, Gupta DR, Farhana T, Paul SK, Win J, Dunlap C, Oliva
R, Rahman M, Sharpe AG, Islam T. 2024. Biological control potential of worrisome
wheat blast disease by the seed endophytic bacilli. Frontiers in Microbiology,
15:1336515. doi:10.3389/fmicb.2024.1336515

Verma J, Gore PG, Kumari J, Wankhede DP, Jacob SR, Thirumani Venkatesh AK, Nair
RM, Tripathi K. 2024. Exploring genetic diversity in black gram (Vigna mungo (L.)
Hepper) for pre-harvest sprouting tolerance. Agronomy, 14:197. Do0i:10.3390/
agronomy14010197
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Stavridou E, Bishop GJ. 2024. Amplicon sequencing identified a putative pathogen,
Macrophomina phaseolina, causing wilt in African eggplant (Solanum aethiopicum)
grown in Tanzania and Uganda. Frontiers in Agronomy, 5:1300324.
doi:10.3389/fagro.2023.1300324

Zohoungbogbo HPF, Ganta JS, Oliva R, Chan YL, Adandonon A, Bokonon-Ganta AH,
Ba MN, Achigan-Dako EG, Barchenger DW. 2024. Farmers' perception of viral
diseases and their management in pepper (Capsicum spp.) production in Benin.
HortScience, 59(1):110-120. doi.org/10.21273/HORTSCI17422-23

Zoungrana M, Konate M, Sékoné Z, Ouattara SSS, Sanou ], Bation P. 2024. Early
detection of salinity tolerance level of five groundnut genotypes during seed
germination. Journal of Applied Biosciences, 194:20570-20581.
doi:10.35759/JABs.194.3

Books and book chapters (4)

Bosland PW, Barchenger D. 2024. Breeding disease-resistant horticultural crops. First
Edition. Elsevier, London and San Diego. 296pp. ISBN 978-0-443-15278-8

Osei MK, Adjebeng-Danquah J, Amankwaah VA, Awuku FJ, Zohoungbogbo HPF,
Melomey LD, Agyare RY, Puozaa DK, Mensah INB, Osei-Bonsu I. 2024. Allele mining in
tomato: strategies and applications in gene discovery for food and nutritional security.
In: Kole C, Behera TK, Kaushik P (eds.), Allele Mining for Genomic Designing of
Vegetable Crops. CRC Press, Boca Raton, USA. doi:10.1201/9781003376439-3

Torquebiau E, Pasiecznik N, van Dam J. 2024. What makes agroforestry work?
Synthesis paper, In: Torquebiau E (ed.), Agroforestry at Work. Tropical Forest Issues
62:vii-xi. doi.org/10.55515/POID9376

Wopereis MCS, Kuo CG, Larrousse D, van Zonneveld M, Schreinemachers P. 2024.
The role of vegetables in Asia’s food and nutrition security. pp. 139-164, In: Teng P
(ed.), Food Security Issues in Asia. World Scientific. 816pp.
https://doi.org/10.1142/13469

Research reports (4)
Ambali M, Kaki R, Traore O, Schreinemachers P. 2024. Use of World Vegetable
Center breeding lines among seed companies in Africa in 2022. Publication No. 24-

1080. World Vegetable Center, Shanhua, Taiwan. 14pp.

de Bruyn ], Malambe M, Matsebula V, Wanyama R, Murata M, van Zonneveld M,
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Publication No. 24-1079. World Vegetable Center, Arusha, Tanzania. 27pp.

Mwambi M, Hruy G, Boset AM, Singh R, Schmitter P, Legesse WB. 2024. A rapid
assessment of vegetable and irrigation systems in Tigray, Ethiopia, before and after
the 2020-2022 conflict. Publication No. 24-1076. World Vegetable Center Eastern and
South Africa, Arusha, Tanzania. 28pp.

Nyonje W, Roothaert R. 2024. Feasibility study for inclusion of traditional leafy

vegetables in school feeding programs in Kenya. Publication No. 24-1078. World
Vegetable Center Eastern and South Africa, Arusha, Tanzania. 22pp.
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