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Four underutilized crops. Multiple food-system functions.

Bambara Groundnut

Vigna subterranea

African Yam Bean

Sphenostylis stenocarpa

Garden Egg

Solanum aethiopicum

Moringa

Moringa oleifera

INTRODUCTION & RATIONALE

Global food systems depend heavily on a narrow base of staple crops, leaving many nutrient-rich, climate-resilient plants neglected. This overdependence 

threatens food and nutrition security, dietary diversity, and agricultural sustainability — especially across tropical and subtropical regions. The key question is not 

whether staple crops matter, but whether they are enough on their own.

>60%
of global crop production comes from just nine staple 

crops

1 in 2 / 2 in 3
preschool children and women of reproductive age carry 

≥1 micronutrient deficiency

~25%
lower yield capacity projected across six staple crops 

under >2°C warming

Objective: This narrative review synthesizes 25 years (2000–2025) of peer-reviewed evidence on Bambara groundnut, African yam 

bean, garden egg, and moringa — evaluating nutritional composition, bioactive potential, agronomic resilience, socio-economic 

value, and barriers to adoption.

METHODOLOGY — HOW THE EVIDENCE WAS EXAMINED

2000–2025

25 years of published evidence

4

underutilized crops reviewed

5

evidence dimensions assessed

Nutrition Climate Resilience Biodiversity Socio-Economic Adoption Barriers

Studies were selected based on nutritional composition, bioactive properties, and agronomic performance, drawing on peer-reviewed literature to 

build an integrated picture across all five dimensions.

RESULTS — COMPLEMENTARY NUTRITIONAL VALUE

Nutritional comparison of global staples vs. the four underutilized plants (per 100 g, dry / whole-grain or dry-leaf basis unless noted — ranges reflect real variation across studies, varieties, and growing conditions)

Nutrient Wheat Maize Rice Bambara AYB Garden egg Moringa

Protein (g) 11–14 9–14 7–9 15–25 20–30 4–10* 25–27

Fiber (g) 10–12 7–12 1–3 5–10 2–4* 8–21 High

Calcium (mg) 30–34 26–34 10–33 ~30 48–160 105–207* 1,000–1,500

Iron (mg) 3.5–5 2.7–4 1–1.8 4–9 5–8 — Up to 20–28

Vitamin C (mg) ~0 ~0 0 Low ~4–6 High 8–50

Values per fresh weight were noted for garden egg/AYB fresh forms

RESULTS — BIOACTIVE POTENTIAL IS PROMISING

Parameter Bambara groundnut African yam bean Garden egg Moringa

Key compounds Polyphenols, tannins, saponins Tannins, phytate, trypsin inhibitors Flavonoids, phenolics, saponins Quercetin, chlorogenic acid, kaempferol

Reported activity Antioxidant activity Improved digestibility after processing α-amylase / α-glucosidase inhibition Antioxidant, anti-inflammatory, glucose-lowering

Evidence strength In vitro chemistry Processing / analytical In vitro biological Human RCTs + meta-analysis

What it means Potential signal Processing improves nutritional quality Promising, but unconfirmed clinically Modest short-term glucose benefit

MECHANISMS OF ECOLOGICAL RESILIENCE

Bambara Groundnut
Self-supplying nitrogen

Symbiotic N fixation — 31–200 kg N/ha reported across sites. 
Performs under drought and poor soils.

Contribution: Less dependence on external nitrogen inputs

African Yam Bean
Dual-purpose legume

Biological N fixation; produces both seed and edible tuber. 
Tolerant of marginal growing conditions.

Contribution: Multiple food outputs from one crop

Garden Egg
Dietary buffer

Adaptable vegetable crop, well suited to home gardens and intercropping 
systems.

Contribution: Protects household food diversity when staples fail

Moringa
Landscape-level asset

Drought-tolerant, deep-rooted perennial that grows on marginal 
or degraded land.

Contribution: Food + agroforestry + soil protection

ECONOMIC & FOOD-SYSTEM OPPORTUNITIES

Crop Processing pathway Market example Livelihood signal

Bambara groundnut Milling to flour; milk/beverage extraction; blending into biscuits (~25% flour substitution studied)
Local/regional food products; growing research investment (Cambridge/CGIAR 

breeding project)
Currently low-value / subsistence — but improvement pipeline underway

African yam bean Dehulling, soaking, roasting to reduce antinutrients and improve digestibility; flour production Mostly informal/local markets; minimal commercial processing to date
Largest untapped opportunity of the four — almost no formal value 

chain yet

Garden egg Fermentation / pickling extends shelf life beyond the fresh season Deeply embedded in West African fresh-produce markets Meaningful existing income source for smallholders and traders

Moringa Leaf drying/milling to powder; oil extraction; capsule/tea/cosmetic formulation
Global market ~US$6–7B (2023), projected US$10–12B by 2030 (CAGR 

~8–9%)
Proof of concept for full value-chain development within roughly a 

decade

WHY POTENTIAL REMAINS UNREALIZED

The barriers are structural, not simply agronomic:

Research & data:  Incomplete evidence base across crops and regions

Seed systems:  Poor availability of quality planting material

Processing:  Time-intensive methods; antinutrient management

Consumer perception:  Stigma and low visibility relative to staples

Market access:  Fragmented, informal value chains

Policy:  Staple-focused systems and incentives

TURNING EVIDENCE INTO FOOD-SYSTEM ACTION

1
Characterize & Improve
Standardize composition; strengthen breeding (e.g. Bambara genomics & breeding)

2
Innovate Processing
Reduce preparation time; manage antinutrients (e.g. AYB soaking/roasting; garden egg preservation)

3
Build Demand & Markets
Nutrition education, school programs, urban markets — turning nutritional value into consumer 
demand

4
Enable & Invest
Policy integration, research funding, institutional support connecting crop diversity to 
food-system strategies

A Multifunctional Future — Conclusion

What the evidence supports

✓ Strong evidence — nutritional composition and agronomic potential across all four crops

✓ Emerging-to-strong evidence — human health evidence is most developed for moringa

✓ Demonstrated potential — moringa shows how value addition can build markets and livelihoods

What is needed next

Standardize nutritional characterization; expand human/clinical evidence beyond moringa; strengthen seed systems, processing, and equitable markets — a practical, underexploited pathway 

toward resilient, nutrition-sensitive agri-food systems.
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