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Outline
•Food and nutrition security and SDGs
•Diversity in traditional vegetables, diversity of 

nutrients
•Past programs and projects on African traditional 

vegetables
•Current research and development challenges
•Research avenues for plant breeders
•Way forwards
•Further readings
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Household economic stability for SDGs attainment
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Household economic stability for SDGs attainment

• A dynamic disparity between rural and urban 
population growth!

• Consequence: more production for cities!!! 
Reduced wild harvest!

Africa rural and urban population (1960-2050) Source: World Bank, Benin
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• SDG 2: ‘’End hunger, achieve food security and improved 
nutrition and promote sustainable agriculture’’.
• SDG 3: ‘’Ensure healthy lives and promote well-being for 

all at all ages’’
• According to Geargieff et al (2018: Acta Pedriatica) ‘’ 

‘’Optimizing nutrition during foetal and early postnatal life is 
a golden opportunity to impact neurodevelopment and brain 

function across the lifespan.’’

Household economic stability for SDGs 
attainment
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Food and nutrition security in vulnerable 

populations 

• Smart nutrients supply = smart brain development 

• Nurture and Nourish! Fundamental functions of healthy 
parents!
• Iron, Iodine, Vit B12, Zinc: recognized for their role in brain 

development

Thinkers of today, achievers of tomorrow Oréofè A.D
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Diversity of traditional vegetables, 
diversity of nutrients

No traditional vegetables left behind
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Diversity of traditional vegetables, diversity of 
nutrients
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Nutraceutical utilization of African traditional 
vegetables

(Akakpo & Achigan-Dako 2019, Agronomy: 9, 805)

Rich in bioactive 
compounds like 
phenolic 
compounds, 
flavonoids, 
carotenoids, and
anthocyanins. 

These compounds 
are known to have 
anticancer, 
antiviral, anti-
tumour, 
antimicrobial and 
antioxidant 
activities; 
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Nutraceutical utilization of African traditional 
vegetables

(Dias et al 2020, Critical reviews in Food Science and Nutrition)

Potential application of phenolic compounds from vegetables
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Past programs and projects on 
African traditional vegetables
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Vegetables / Légumes: 396 species
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Pilot projects: vegetables
• Farmer-participatory promotion 
–of spider plant (Cleome gynandra), 
–African nightshade (Solanum 

scabrum) and 
–Amaranth (Amaranthus hybridus) 

production.

• The Kenya agricultural research 
institute (KARI) in Maragwa District, 
Central Province, Kenya (June 2006 
- August 2007)
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Past and current programs and 
projects: INDIGENOVEG

INDIGENOVEG (Networking to promote the sustainable production and 
marketing of indigenous vegetables through urban and peri-urban agriculture in 

sub-Saharan Africa) – Jan 2006 to Jan 2008.

Objectives
1) Co-ordinate & link existing 

research efforts on IVs & UPA 
by creating a forum where 
partners can share 
information 

2) Develop relevant, targeted, 
research proposals

3) Disseminate the outcomes of 
1&2

Activities
1) sharing and discussing recent and on-going 

research findings
2) collecting background information to start filling 

in knowledge gaps on indigenous vegetables (IV) 
in urban and peri-urban agriculture (UPA)

3) identifying directions for future research
4) networking and engaging with a wider audience 

of scientists, policy makers and farmers.



Laboratory of Genetics, Horticulture, and Seed Sciences | University of Abomey-Calavi

 
 

GBioS 
Genetics, Biotechnology & Seed Science 

Past and current programs and projects: 
INDIGENOVEG

Pamphlets on cultivation techniques and 
recipes for Amaranthus spp., Brassica
carinata, Cleome gynandra, Hibiscus 
sabdariffa, Abelmoschus esculentus, Cucurbita
moschata, Solanum aetiopicum, Solanum
scabrum, and Corchorus olitorius.
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Recipes for Success
Enhancing productivity and consumption of indigenous horticultural food crops for better 
nutrition and health through enhanced communication of research results in community-

run resource centres.

Supported by:A pilot project by:

KENRIK
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Darwin Initiative Project

• Title: Conservation of 
Biodiversity in Traditional 
West African Species
•Objective: improving the 

conservation and sustainable 
use of biodiversity in Mali 
and Benin
• Partners: INRAB (Benin), IER 

(Mali), University of Wales 
Bangor (UK)
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Past and current programmes and 
projects: MicroVeg

• Funding: Canadian International 
Food Security Recsearch Fund
(CIFSRF).
• Title: Scaling-up synergized

indigenous vegetables and fertilizer
microdosing innovations.
• Species: Telfairia occidentalis

Hooke, Solanum macrocarpon and 
Amaranthus spp.
• Countries: Benin, Nigeria.
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Past and current programs and projects: 
CLEONOMICS

• Goal: to develop improved cultivars of spider plant for 
Benin and Kenya markets.
• Consortium: FSA/UAC, KENRIK, WUR, World Vegetable

Center, NGO Hortitechs developpement.
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SAFEVEG: Safe locally-produced vegetables for 
West Africa’s consumers

• Aims: to create a vegetable sector 
innovation axis that will allow for 
expansion to other countries in the 
Economic Community of West 
African States (ECOWAS)
• Consortium: World Vegetable 

Center, CIRAD (France), Wageningen 
University (Netherlands), INERA, IER, 
INRAB
• Countries: Burkina Faso, Mali, Benin
• Donors: European Union, 

Netherlands. Copyright: World Vegetable Center
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•R&D programs still limited to a few countries or 
crops
•Lack of statistics (national, regional, 

international)
•Lack of scientific knowledge 
• Insufficient production for industries
•Limited access to quality seeds by the majority
•Erosion of local knowledge in youth
•Overall neglect by mandatory institutions…

Current research and development 
challenges
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Current research and development drivers

1. Developing market and value chains for African 
vegetables.  

2. Creating conducive home gardening strategy for 
increased consumption of fresh products.

3. Intensifying transition to agro-ecological production 
of African vegetables in urban and peri-urban areas 
and circular economy.

4. Generating accurate statistics for informed policy 
development and decision making. 

5. Designing technologies to upscale low-cost 
production and processing of African vegetables. 
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Market and value chains development: 
adding value to primary products 

Source: RUAF Fondation
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Crop husbandry and developing best cultivation 
practices  for increased production

• Moving beyond the 
contemplation….
• Assessment of farmers practices 

for cultivation of the indigenous 
leafy vegetables. 
• Field evaluation of best farmer’s 

practices of the indigenous leafy 
vegetables. 
• Farmer’s field school to facilitate 

adoption of innovations.
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Home gardening strategy for sustainable 
utilization

Fig. Different spatial configurations of 
home gardens: (a) = back yard; (b) front 
yard; (c) fence; (d) shower margin; (e) 
wall margin; (f) jar margin; (g) = pots; 
(h) = isolated plot.

Source: Gbedomon et al. 2016. Scientia Horticulturae

Home gardens:
285 species in 
Benin
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Home gardening strategy for sustainable 
utilization

1. Genetic diversity conservation
2. All time availability of fresh vegetable products for consumption
3. Increase income generation for farmers especially women
4. Better integrated crop management 
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Transition to agroecological systems 

Tapsoba et al. 2020. Agronomy 10, 1447
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Statistics of vegetable production in Africa
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Designing technologies to upscale low-cost production 
and processing of African vegetables

Constraints include:
• inadequate electricity 

supply, 
• use of inappropriate 

technology, inadequate 
working capital, 
• high interest rates, 
• limited access to banks and 

other financial institutions
• etc.

RADHORT/FAO
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Research avenues for plant breeders

1. understanding the reproductive biology and mating 
systems that increase genetic gains, 

2. inventory of available genetic resources and re-assessing 
genepool and germplasm for additional collections to 
increase geographical coverage; 

3. phenotyping and genotyping of germplasms for added 
value traits; 

4. genomic selection and molecular breeding of cultivars to 
increase accuracy and reduce selection cycle; 

5. multi-environmental testing and end-users’ evaluation; 
6. setting up quality seed system sectors.
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Model of an integrated breeding program for 
traditional vegetables

Sogbohossou et al. 2018. Hort Research 5(2).
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• Fast growing leafy 
vegetable
• Tropical areas from 

humid to semi-arid 
• Commercial value 
• Famine food 

Case study: Gynandropsis gynandra
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Phenogram based on qualitative and quantitative descriptors

Phenotyping: Morphological variation in G. 
gynandra

Tall plants
Small leaves
Long gynophore
Short pedicel
Elliptic leaflets
(West + East Africa)

Short plants 
Medium-sized
leaves
Short gynophores
Long pedicels
Obovate leaflets
(Asia)

Tall plants
broad leaves
long gynophores, 
long filaments 
short pedicels
Elliptic leaflets
(East Africa) 

(Sogbohossou et al. 2019: Planta)
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Phenotyping: analysis of genes actions

The genetic gain equation and its components 
variables (Moose & Mumm 2008).

To produce 
more and better 
we must 
address the 
yield gap in our 
crops
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• Positive correlation between:
–Carotenoids 
–Foliar traits 
–Floral traits
–Carotenoids and floral traits
–Carotenoids and foliar traits
–Carotenoids and plant height  

Correlation between morphological
traits and nutrients

Correlation heatmap for morphological traits and nutrients 

(Sogbohossou et al. 2019: Planta)
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Variation in carotenoids and 
tocopherols

8-fold variation in vitamin C content 
Recommended daily intake: ~80 mg 
per day (adults)
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936 leaf semi-polar metabolites detected in the leaves
of 48 accessions off G. gynandra

Sogbohossou et al. 2020 (Phytochemistry: 178)
Blalogoe et al. 2020: BMC Biology, 20:169
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Genomics resources for breeding

(Sogbohossou 2019.)

Venn diagram illustrating the shared and unique gene families from Gynandropsis gynandra, 
Tarenaya hassleriana (Cleomaceae), Arabidopsis thaliana and Brassica rapa (Brassicaceae). The 
number of genes in shared gene families are in parentheses



Laboratory of Genetics, Horticulture, and Seed Sciences | University of Abomey-Calavi

 
 

GBioS 
Genetics, Biotechnology & Seed Science 

Genomics resources for breeding

(Clause et al. 2016; The Plant Genome 9(1))

Resequencing analysis of seven Amaranthus accessions. (A) Venn diagram of the intraspecific single nucleotide polymorphisms
(SNPs) identified in the A. hypochondriacus accessions. (B) Venn diagram of the interspecific SNPs identified among A. hybridus, A.
cruentus, and A. caudatus. The number of identical SNPs between accessions is shown. (C) Unrooted neighbor joined tree showing
the relationship of the seven resequenced accessions of amaranth based on all SNPs.
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Setting up quality seed system sectors

Mechanisms underlining dormancy and seed 
germination control in plants. Highlights of Abscisic 
and gibberellic acid metabolism and signaling 
pathways.

(Sohindji et al 2020: Agronomy 10, 57) 
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• Rethinking the promotion for increased consumption
• Youth involvement in awareness raising: hope for 

traditional vegetables
• Awareness campaigns among pupils: school’s restaurant 
•Novel food products and by products:
–Moringa cake
– Ocimum ice tea
– Amaranthus infant flour
– Amaranthus biscuit 
• Increased consumption is a driver of production!

Way forwards
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Further readings
• Sogbohossou E.O.D, Achigan-Dako E. G., Mumm R., de Vos, R. and Schranz E., 2020. Natural variation 

in specialised metabolites production in the leafy vegetable spider plant (Gynandropsis gynandra L. 
(Briq.)) in Africa and Asia. Phytochemistry 178, 
112468. https://doi.org/10.1016/j.phytochem.2020.112468

• Blalogoe, Jelila S., Alfred O. Odindo, EO Dêêdi Sogbohossou, Julia Sibiya, and Enoch G. Achigan-Dako. 
« Origin-dependence of variation in seed morphology, mineral composition and germination 
percentage in Gynandropsis gynandra (L.) Briq. accessions from Africa and Asia. » BMC Plant 
Biology 20, no. 1 (2020): 1-14

• Sohindji, F.S.; Sogbohossou, D.E.O.; Zohoungbogbo, H.P.F.; Houdegbe, C.A.; Achigan-Dako, E.G. 
Understanding Molecular Mechanisms of Seed Dormancy for Improved Germination in Traditional 
Leafy Vegetables: An Overview. Agronomy 2020, 10, 57

• Akakpo AD.M. and Achigan-Dako. E.G. 2019. Nutraceutical Uses of Traditional Leafy Vegetables and 
Transmission of Local Knowledge from Parents to Children in Southern Benin. Agronomy 9 (12), 805, 
2019.

• Sogbohossou E.O.D, D. Kortekaas, E.G. Achigan-Dako, P. Maundu, T. Stoilova, A. Van Deynze, 
R.C.H. de Vos, M. E. Schranz. Association between vitamin content, plant morphology and 
geographical origin in a worldwide collection of the orphan crop Gynandropsis
gynandra (Cleomaceae). Planta. https://doi.org/10.1007/s00425-019-03142-1

• Zohoungbogbo, H.P., C.A. Houdegbe, D.E. Sogbohossou, M.G. Tossou, P. Maundu, E.M. Schranz, et al. 
2018. Andromonoecy in Gynandropsis gynandra (L.) Briq.(Cleomaceae) and effects on fruit and seed 
production. Genetic Resources and Crop Evolution 65: 2231-2239.

• Houdegbe, C.A., E.D. Sogbohossou and E.G. Achigan-Dako. 2018. Enhancing growth and leaf yield 
in Gynandropsis gynandra (L.) Briq.(Cleomaceae) using agronomic practices to accelerate crop 
domestication. Scientia Horticulturae 233: 90-98.

https://doi.org/10.1016/j.phytochem.2020.112468
https://doi.org/10.1007/s00425-019-03142-1
https://link.springer.com/article/10.1007/s10722-018-0687-5
https://www.sciencedirect.com/science/article/pii/S0304423818300426
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Thank you for your 
kind attention!

Enoch Achigan-Dako | Associate Professor
Laboratory of Genetics, Horticulture and Seed Science

Skype: gbenato, 

@GbiosFsaUac
e.adako@gmail.com

https://twitter.com/GbiosFsaUac
mailto:e.adako@gmail.com

