
In recognition of the relationship 
between nutrition, agricultural 
science and market forces, the 
development community is mov-
ing toward increasingly inte-
grated value chain development 
programming. Practitioners 
now must include nutritional 
considerations into core agri-
cultural development work and 
measure nutritional impact. This 
fact sheet is produced as part 
of ACDI/VOCA’s ongoing learn-
ing agenda. It is one in a series 
designed to be a practical and 
informative resource for staff on 
the nutritional value of crops 

and on leverage points within 
the value chains for maximizing 
nutritional impact. 

Introduction 

L egumes are a classifica-
tion of plants that in-
cludes peanuts, ground-

nuts and pulses such as peas 
(chick, pigeon, etc.), beans 
(kidney, soy, etc.) and lentils.  Le-
gumes are a nutritionally signifi-
cant source of iron, zinc, dietary 
fiber, folate, and dietary protein.1 
The levels of iron and zinc in 
legumes are similar to those in 

meats, poultry and fish. Because 
legumes also fix nitrogen into 
the soil as they grow, replenish-
ing critical nutrients lost during 
production of staple crops and 
improving soil health, they are 
also of significant agronomic 
value. This is especially valuable 
for smallholder farmers, who 
frequently struggle to maximize 
crop yields due to declining 
soil health after many years of 
intensive use on limited land-
holdings. For populations with a 
cereal-based diet, legumes are a 
low-cost way to complement the 
protein profile of staple foods 
such as rice and maize. Legumes 
such as peanut and chickpea are 
also used as the primary ingredi-
ent for ready-to-use supplemen-
tary or therapeutic foods in feed-
ing programs for malnourished 
children. 

There is a wide variety of legumi-
nous crops. This fact sheet uses 
beans, soybeans, cowpeas and 
peanuts as selected examples to 
raise awareness about the nutri-
tional profiles of legumes and to 
assist practitioners in selecting 
legumes for nutrition-sensitive 
value chain development. It clos-
es with recommended interven-
tions along legume value chains 
that can maximize household-
level nutritional impact. 
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Nutritional Consider-
ations in Legume  
Value Chain Systems
Agriculture practitioners often 
focus on increasing a crop’s 
nutritional benefits through 
production-level interventions, 
yet many additional opportuni-
ties arise when a crop is viewed 
in the context of broader, inte-
grated systems (such as inputs, 
support services, marketing, pro-
duction, storage, etc.) that form 
the entire value chain system. 
A simple value chain represent-

ing a legume’s path “from farm 
to fork” is shown below with 
sample interventions to improve 
nutrition at each stage. Some of 
these examples are discussed 
in greater detail in the text that 
follows.  

Note: A comprehensive, nutri-
tion-sensitive value chain system 
approach to development con-
siders the potential nutritional 
impact of bottlenecks in the en-
abling environment and support 
services (e.g., transport, finance, 
packaging, etc.) and takes into 
account the nature of linkages, 

relationships and governance 
in the value chain system. This 
is represented in the graphic 
below, but because this intro-
ductory fact sheet is intended 
for application in a diverse array 
of market environments, ACDI/
VOCA has targeted the discus-
sion that follows along the core 
value chain path. For more 
information on the value chain 
approach, see http://microlinks.
kdid.org/vcwiki. 

Crop Nutritional Profile

Beans (e.g., 
black, kidney, 
navy)

Most beans (with the exception of green beans and sugar peas) are nutritionally rich, especially 
in protein and iron, and are a good source of dietary fiber and complex carbohydrates. Beans 
also contain large amounts of folate, calcium, zinc and other micronutrients. However, the body’s 
absorption of these minerals is compromised by the presence of fiber and other chemicals in 
beans. Absorption of iron from beans can be increased by consuming them with a source of vita-
min C (e.g., from fruits and vegetables), or with small amounts of meat. When beans and grains 
are served together in dishes like beans and rice, or lentils and maize, they provide a complete 
protein profile, containing all essential amino acids. Although some B vitamins are lost in preparation, 
cooked dry beans retain more than 70 percent of these vitamins after hot soaking and cooking.

Soybeans Soybean is typically grown as an input into feed for animals and soybean oil for human consump-
tion. Soybean oil is considered more healthful than palm oil or peanut oil, and it is an important 
source of omega-3 fatty acid, an essential fatty acid that is important for maternal and child 
health. When eaten as a bean, soybean is a complete protein nearly equivalent to the protein 
quality of meat, milk and eggs.  

Cowpeas  and 
Pigeon Peas 

Cowpeas and pigeon peas are a good source of micronutrients, including vitamin A, vitamin C, 
B vitamins, iron and calcium. Like other legumes, cowpeas have a high-quality protein profile. 
Both cowpea and pigeon pea are good additions to the staple-based meal (e.g., rice, maize or 
other cereals) because they complement the protein profile and supply iron. Most importantly, 
cowpeas are relatively free of the kind of metabolites that prevent absorption of the beans’ full 
nutritional value. Cowpeas can be consumed in different stages of maturation. The immature 
seed pods are boiled and eaten as a vegetable. The mature seeds can be cooked with other 
foods or ground into flour to make a variety of cowpea products. 

Peanuts Peanuts are rich in protein, minerals, vitamins, antioxidants and energy.  Peanuts do not provide 
a complete protein but can easily be complemented by rice, bread or other carbohydrates. Un-
like some beans and peas, peanuts are also high in fats and can be used for oil production. 

Nutritional Profiles
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Figure 1: Nutritional Considerations in Legume Value Chain Systems

Input Supply
Linkages with Input Suppliers: 
Many input providers already 
know of the agronomic benefits 
of legumes, but development 
practitioners can work to edu-
cate rural agents and retailers 
about the nutritional benefits 
as well, especially where rural 
input networks are more robust. 
These agents can then become 
a conduit for consumer educa-
tion and they can use nutritional 
messaging to drive sales. At 
demonstration plots or “field 
days,” input suppliers can also 

demonstrate the dual agronomic 
and nutritional benefits of rotat-
ing and intercropping legumes 
with staples (for example, see 
Production below). Where 
biofortified seeds are available, 
practitioners can facilitate link-
ages between input companies 
and biofortified seed suppliers 
so that they can begin stocking 
the product and receive training 
on proper usage. 

Biofortified Seeds: Many re-
search organizations and agri-
cultural colleges have invested 
significantly in developing bio-

fortified seeds. All bean varieties 
are not created equal in terms 
of nutritional value: The perfor-
mance of a particular variety is 
influenced by climate, environ-
ment, soil condition and plant-
ing techniques. Iron-fortified 
beans are under development 
for use in the Congo and Rwan-
da by HarvestPlus.  Mineral bio-
fortification in beans is advanta-
geous because the high baseline 
iron content allows initial breed-
ing attempts to be much more 
successful than in cereals. Unlike 
many cereals that are polished 
before eating, which results 



in significant loss of nutrients, 
beans are consumed whole and 
conserve most of their nutritional 
content. Climbing beans are 
an ideal biofortified variety for 
smallholders, because of their 
high yield in small space, large 
grain, good nitrogen fixation, 
weed suppression and suitabil-
ity for various cropping systems 
(e.g., intercropping with maize). 

Production and Post-
Harvest Handling
Intercropping and Rotation 
Planting: Legumes transfer fixed 
nitrogen to the soil. They can be 
intercropped with cereals as a 
way to increase yields through 
improved soil health. Legumes 
are ideal intercropping plants 
with cereals such as maize, rice, 
sorghum and millet, as well as 
some vegetables. Two particu-
larly beneficial combinations for 
both intercropping and rotation 
planting are profiled to the left:

 » Beans, Maize and Squash 
Intercropping2: Maize and 
beans are nutritionally and 
ecologically complementary. 
Established maize provides 
stalks for climbing beans, 
which fix nitrogen to the soil 
that maize utilizes. When 
squash is added, this “poly-
cropping” system is tradition-
ally called “Three Sisters” in 
Central America; the overall 
yields for the three crops are 
greater when they are grown 
together than when they are 
grown separately. The leaves 
of beans and squash vines 
help retain moisture in the soil.  
Concurrent production allows 

households to access a more-
complete nutritional profile 
in their meals: Beans are rich 
in the essential amino acids 
(leucine and lysine) that are 
deficient in maize, while maize 
is high in some essential ami-
no acids that are deficient in 
beans (sulfur-containing amino 
acids). Beans also provide the 
vitamin niacin, which is very 
low in maize. Squash is an 
excellent source of carotenes, 
the plant form of vitamin A.

 » Cowpea/Pigeon Pea In-
tercropping and Rotation : 
Cowpea and pigeon pea are 
ideal for companion-planting 
systems with staple cereals, 
especially intercropping with 
maize. Peas also intercrop 
or rotate with vegetables 
like broccoli, carrots, tomato 
and pepper. They are also 
suitable as a pulse crop 
only grown in rotation with 
maize, sorghum and millet. 
Cowpea/pigeon peas are 
affordable and valuable addi-
tions to staple meals as they 
complement cereals’ protein 
and micronutrient profile. 
Pigeon pea also has multiple 
uses as a flour additive and 
animal feed additive. 

Aflatoxins4: Peanuts are espe-
cially susceptible to alfatoxin 
contamination. Aflatoxin, a fun-
gus that infects crops in the field 
and in storage, can cause liver 
failure, chronic disease, cancer 
and even death. Exposure is also 
associated with stunting and de-
layed development in children. It 
is a serious problem in sub-Saha-
ran Africa in many crops, such as 
maize, and unacceptable levels 

Case Study:  
Legume System  
and Child Health
Context: A three-year participato-
ry research project in Mzimba Dis-
trict, Northern Malawi. The area 
is characterized by high levels of 
young child malnutrition and a 
monotonous diet with maize as 
the primary staple. A variety of 
legumes are grown in the region. 
Soils are deficient in nitrogen and 
input use is low. 

Pilots: 

•	 Maize intercropped with 
pigeon pea

•	 Pigeon pea intercropped with 
soybean, then rotated with 
maize

•	 Pigeon pea intercropped with 
groundnut, then rotated with 
maize

•	 Mucuna pruriens (velvet 
bean) rotated with maize

•	 Tephrosia vogelii inter-
cropped with maize

Progress/qualitative results:

•	 Participating farmers devel-
oped indicators and assessed 
legume systems with regard 
to effects on soil fertility, food 
security, child nutrition, and 
gender and other social issues.

•	 Farmers’ motivation for 
adoption was to provide fam-
ily food, not to enhance soil 
fertility or to sell.

•	 Choice of legume system 
reflected their role in filling 
seasonal food gaps.

•	 Majority of committee 
members were women, who 
cited link with child nutrition 
as their motive for joining. 
Discussion of gender role 
changes met with resistance 
from men and grandmothers, 
but a focus on child health 
served to neutralize conflicts.

 » Nuts (cashews, almonds) and 
some legumes (soybeans, 
gro



of the toxin is often grounds for 
buyers to reject crops or offer low 
prices. Aflatoxin control involves 
promoting good agricultural 
practices, such as the following: 

 » Early planting prevents  
peanuts from maturing dur-
ing periods of low rainfall, 
which stresses a plant and 
encourages growth of the 
fungus on ripening crops. 

 » The use of hand-operated or 
mechanized peanut-shelling 
equipment can ease the 
task of shelling. However 
the practice of moistening 
the unshelled nuts to make 
them easier to shell results 
in higher contamination of 
aflatoxin.

 » Poor storage conditions 
increase the risk of contami-
nation. Peanuts should be 
sold or eaten immediately 
after shelling to avoid poor 
household-level storage. 

Storage5: Improved storage 
and storage techniques can 
increase availability of nutritious 
foods during the lean season, 
reduce food safety concerns 
such as aflatoxin, and increase 
marketability and trade of nutri-
tious foods. For example, green 
pigeon pea is highly perishable 
and few farmer groups have 
the technical facility for storing 
green pigeon peas6. There is 
also a growing export market for 
green pigeon pea, which at the 
moment remains largely inacces-
sible to smallholder farmers due 
to lack of proper handling and 
cold storage facilities. 

Fortified Processing 
and Packaging
Fortified Processing: Fortifying 
vegetable and peanut oils7,8 can 
improve access to fat-soluble vi-
tamins such as A, D and E, which 
can be uniformly distributed in 
oil. This permits easy and cost-
effective addition of nutrients 
without the need for elaborate 
equipment. The stability of vi-
tamin A is greater in oils than in 
any other food and oil facilitates 
the absorption of vitamin A in 
the body. Crude vegetable oils 
are a rich source of vitamin E but 
during processing, much of the 
vitamin is lost. Vitamin E can be 
added to refined oil as a nutrient 
or as an antioxidant, preventing 
rancidity and oxidation (which 
damages nutrients, shortens 
shelf life, and corrupts flavors 
and odors) of other compounds 
in the oil.  

Many countries in sub-Saharan 
Africa have some level of do-
mestic oil processing but few 
fortify vegetable oils. Vegetable 
oil companies can become de-
velopment partners by fortifying 
oils and marketing to consumers 
while still earning the economic 
benefits of producing oil. Com-
mercial processers in West Africa 
have begun fortifying oils and of-
fer a good example for the rest 
of the continent. In West Africa, 
it is estimated that the total cost 
of fortifying oil with vitamin A at 
a level of 30 IU per gram of oil 
is $1.95/ton, which is less than 1 
percent of the cost of oil produc-
tion. Studies show that fortifying 
margarine does not alter its flavor 
and products made from fortified 
soybean oil are not distinguish-

able from unfortified ones.  

Packaging: From a nutritional 
perspective, packaging is an im-
portant supporting service in this 
value chain: To maintain vitamin 
A activity, fortified oil needs to be 
packaged in light-protected (e.g., 
dark-colored), sealed containers. 
The availability and affordability 
of such packaging material will 
impact the cost of marketing forti-
fied oils that retain their nutritional 
value.

End Markets and the 
Enabling Environment:
Consumer Awareness: Nutri-
tion education through behavior 
change communication is neces-
sary to ensure meal preparers 
know how to combine crops to 
provide the most nutritional bal-
anced meals for their families, 
especially during critical growth 
periods such as pregnancy, lac-
tation and 6-23 months of age.    

Product Diversification:  Le-
gumes such as cowpeas can 
be made into multiple prod-
ucts: They can be ground into 
flour to make local foods (e.g., 
fried cakes, porridge); canned 
and sold in larger markets; 
and added to cereal (flours) as 
supplements or as additives 
to livestock feeds. Peanuts are 
versatile—they can be made into 
peanut butter, various peanut 
snacks, peanut oil, peanut paste 
(an important ingredient for 
many food products) and the pri-
mary ingredient for supplemen-
tary foods/therapeutic foods. 

Enabling Environment: Better 
control of aflatoxin in peanuts 
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1 See the Nutrition Primer, part of this series, for additional information on macro and micronutrients and their affect on 
health and nutrition.

2 Beans and Maize: Nutritionally and Ecologically Complementary http://dp.biology.dal.ca/vigs/beansnmaize.html

3 Vegetable Rotations, Successions and Intercropping  http://lubbock.tamu.edu/horticulture/docs/vegrote.html

4 Purging Malawi’s Peanuts of Deadly Aflatoxin http://www.globalenvision.org/library/6/1822

5 The potential of pigeonpea (Cajanus cajan (L..) Millsp) in Africa  http://www.doh.gov.za/department/foodcontrol/docs/nmp.html

6 The potential of pigeonpea (Cajanus cajan (L.) Millsp.) in Africa http://www.zef.de/module/register/media/63c0_narf_157.pdf

7 Food Fortification in West Africa Assessment of opportunities and strategies

8 http://www.dsm.com/en_US/downloads/dnp/51609_fort_basics_oils.pdf for more information.

and good monitoring proce-
dures for production and pro-
cessing provide opportunities 
to market products for use in 
supplementary foods and school 
feeding programs as well as 
for export to the international 
markets.

Key Messages
Eating a diverse diet improves 
nutritional status, and diversi-
fied production and processing 
strategies reduce risk for small-
holder farmers and improves 
market opportunities. Agricultur-
al development projects should 
highlight this dual benefit of di-
versification in both production 
and consumption and consider 
the entire value chain system 
in designing interventions. Key 
messages include the following: 

1. Legumes are an excellent 
source of protein, iron and 
zinc, and specific crops are 
rich in vitamins, folate and 
calcium; when eaten with sta-
ple foods like maize and rice, 
legumes provide a complete 
protein profile and are more 
cost-effective than meat.  

2. Because they are nitrogen-
fixing plants, legumes can 
be intercropped and rotated 
with maize and rice to im-
prove soil health. 

3. Pests can be controlled with 
simple storage improve-
ments. For example, turn-
ing bean sacks two-to-three 
times a day can stop a weevil 
infestation.

4. Aflatoxin contamination can 
be prevented by early plant-
ing, improved shelling tech-

niques and storage/quick 
sales. This keeps consumers 
healthier and improves the 
marketability of groundnuts. 

5. There are many ways to 
process peanuts (e.g., flour, 
oil, paste, snack foods), and 
most can be done on a small 
scale. This provides many op-
tions to increase consump-
tion to improve nutrition and 
provides additional market 
opportunities for small pro-
ducers. 

6. Producer and consumer 
education is key to increased 
consumption of nutritious 
foods. Using proper incen-
tive strategies, other market 
actors (e.g., input suppliers, 
retailers, etc.) can also play 
an important role in educa-
tion and behavior change.

ACDI/VOCA is an economic development organization that fosters 
broad-based economic growth, raises living standards and creates vibrant 
communities. ACDI/VOCA has worked in 145 countries since 1963.
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