
In recognition of the relation-
ship between nutrition, agricul-
tural science and market forces, 
the development community 
is moving toward increasingly 
integrated value chain devel-
opment programming. Prac-
titioners now must include 
nutritional considerations into 
core agricultural development 
work and measure nutritional 
impact. This fact sheet is pro-
duced as part of ACDI/VOCA’s 
ongoing learning agenda. It 
is one in a series designed to 
be a practical and informa-
tive resource for staff on the 
nutritional value of crops and 
on leverage points within the 
value chains for maximizing 
nutritional impact.

Introduction 

Maize is the primary 
source of daily ca-
loric intake for many 

populations around the world. 
In Kenya, for example, over 
85 percent of the population 
depends on maize as their 
main source of calories. Yet 
calories (energy) alone are not 
sufficient to sustain a healthy 
body and maize has limited 
nutritional value. Nonetheless, 
maize—including maize flour 

and maize meal—is critical to 
smallholder farming livelihoods 
and the food security of both 
rural and urban households. It 
is a significant contributor to 
the economic and social devel-
opment of many sub-Saharan 
African countries. Accordingly, 
the maize value chain is given 
great attention by a variety 
of donors in countries such 
as Ethiopia, Ghana, Sudan, 
Rwanda, Senegal and Uganda. 
Because of maize’s significance 
as a staple commodity, it is im-
portant to understand its nutri-
tional profile, know what foods 
complement its deficiencies, 
and follow practices to either 
maximize its nutritional benefits 
or limit nutrient loss.   

This fact sheet identifies the 
nutritional problems facing 
populations that consume 
maize as their primary energy 
source and recommends ways 
to improve nutritional benefits 
along the maize value chain.  

Nutritional Profile 1 
Most maize-based diets, par-
ticularly in Africa, lack the 
“supplementary foods” neces-
sary to meet the body’s protein 
and micronutrient needs when 
maize is consumed in large 
quantities.  Maize-consuming 
populations are nutritionally 
better off when maize is con-
sumed with a sufficient amount 
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The quality of protein in maize is low—lower even than that of other cereal 
grains. It is deficient in some essential amino acids (lysine and tryptophan) 
and contains an excess of other amino acids (those containing sulfur) that 
negatively influence the body’s protein utilization. Maize lacks many vita-
mins and minerals such as B vitamins, zinc and iron.
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of high-quality protein foods 
(e.g., legumes, milk, seeds, 
poultry, fish and meats) and 
micronutrient-rich vegetables 
(e.g., green leafy vegetables). 
For example, protein-rich le-
gumes (e.g., beans, peas and 
peanuts) are a relatively good 
source of lysine and tryptophan 
but are low in sulfur amino 
acids. Therefore, the legume 
protein is a strong complement 
to maize protein. A meal made 
up of one-quarter legumes and 
three-quarters maize would 
provide a good balance.2 Green 

leafy vegetables such as sweet 
potato leaves, spinach, and col-
lard greens are rich in iron, zinc 
and vitamin A and increase the 
absorption of usable protein in 
a maize and bean diet. 

Nutritional Consider-
ations in a Maize Value 
Chain System
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 the broader, 
integrated systems (such as 
inputs, support services, mar-
keting, production, storage, 
etc.)  that together create the 
entire value chain system. A 
simple value chain represent-
ing maize’s path “from farm 
to fork” is shown below with 
sample interventions to im-
prove 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 sys-
tem approach to development 
considers the potential nutri-
tional impact of bottlenecks 

Figure 1: Nutritional  
Considerations in a  
Maize Value Chain System



in the enabling environment 
(e.g., import/export bans, price 
controls, food safety stan-
dards), support services (e.g., 
transport, finance, packaging, 
etc.) and 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 
discussion that follows along 
the core value chain path. For 
more information on the value 
chain approach, see http://mi-
crolinks.kdid.org/vcwiki.

Input Supply
Linkages with Input Suppliers: 
Low maize yields on small-
holder production systems are 
a recurrent concern throughout 
sub-Saharan Africa. Because 
of this, many agricultural value 
chain programs target inef-
ficiencies in input supply sys-
tems. At the same time, prac-
titioners can work to educate 
rural agents and retailers about 
improved maize varieties. At 
demonstration plots or “field 
days,” input suppliers can also 
demonstrate the dual agro-
nomic and nutritional benefits 
of rotating and intercropping 
maize with legumes (for ex-
ample, see Production below).  
Where biofortified seeds are 
available, practitioners can fa-
cilitate linkages between input 
companies and biofortified 
seed suppliers so that they can 

begin stocking the product and 
receive training.

Biofortified Seeds: Orange 
maize is a biofortified variety 
with a high beta-carotene 
(plant-source vitamin A) con-
tent. This variety has been 
introduced in African countries 
such as Zambia, Mozambique, 
Kenya and Zimbabwe. Re-
search on high-yielding adap-
tation of orange maize and its 
consumer acceptance are still 
ongoing. 

Production, Post-
Harvest Handling and 
Storage
Intercropping and Rotation 
Planting: Maize and legumes 
(e.g., soybean, cowpea, pigeon 
pea, beans, groundnuts, etc.) 
complement each other’s pro-
tein makeup and can provide a 
complete protein profile when 
eaten together3. African cook-
ing combines both maize and 
beans/peas in many dishes, 
and traditional farming also 
practices planting maize and 
legumes together. Legumes 
fix the nitrogen to the soil for 
maize utilization, and maize 
provides stalks for beans to 
climb. Growing maize and 
legumes in the same garden/
farm is agronomically effective, 
nutritionally beneficial and cul-
turally appropriate. Intercrop-
ping examples can be found in 
the Legume Fact Sheet.

Integrated Farming Systems: 
Integrated farming systems 
such as home gardening can 

meet most of a rural house-
hold’s basic dietary needs and 
perform many others functions, 
such as supply feed for animals 
used for consumption and on 
the farm.4 A good home gar-
den might include fruit and nut 
trees, cereals, vegetables and 
small domesticated livestock 
such as chicken. Companion 
planting (maize and legumes) 
ensures long-term supply of 
staple foods. Trees and veg-
etables provide a continuous 
source of nutritious additions. 
Chickens and livestock provide 
vital sources of protein and 
micronutrients through their 
meat, milk and eggs.  Eggs 
are excellent source of high-
quality protein, healthy unsatu-
rated fats, vitamin A and iron. 
One egg contains 13 essential 
vitamins and minerals needed 
to promote the proper devel-
opment of children ages 5 and 
under. Milk is particularly linked 
to linear growth in children, 
thus playing an important role 
in the reduction of stunting. 
Maize and legumes are also 
good feeding grains for livestock, 

“Maize and legumes  
complement each 
other’s protein make-
up and can provide 
a complete protein 
profile when eaten 
together.”



which in return provides organ-
ic waste materials as a source 
of fertilizer. Maize constitutes 
over half of inputs into poultry 
feeds, mainly because its en-
ergy source is starch, which is 
readily available as energy and 
is easily digested by poultry5. 

Aflatoxin6,7: Aflatoxin is a 
significant problem in maize, 
often due to poor post-harvest 
and storage conditions at the 
household from homestead 
production. A fungus (Asper-
gillus parasiticus) that infects 
crops in the field and in stor-
age, it can cause liver failure, 
chronic disease, cancer and 
even death. Exposure is also 
associated with stunting and 
delayed development in chil-
dren. As many buyers in formal 
maize markets test for aflatoxin 
levels, contaminated maize can 
result in rejections and loss of 
income. Contamination is pos-
sible when no visible signs of 
fungus are present. Grains with 
aflatoxin must be disposed of 
immediately through burning 
or burying. Preventive practices 
include the following: 

Production: 

 » Aflasafe™ is the first indig-
enous biocontrol product 
in Africa. It is a biopesticide 
and contains four native 
nontoxic strains of Aspergil-
lus flavus that outcompete 
and replace the toxin-pro-
ducing strains, thus reduc-
ing aflatoxin accumulation 
by up to 99 percent. Afla-
safe has been approved 
in some African countries 

(e.g., Nigeria). Biocontrol is 
thus far the most effective 
method available for pre-
venting aflatoxin contamina-
tion from crop development, 
through storage, until use.

Post-Harvest Handling:

 » Ensure crop is not left on 
the ground or on bare soil, 
where fungal spores de-
velop.

 » Clean and sieve to remove 
broken kernels, foreign 
matter, and diseased and 
rotten grains. These attract 
moisture and pests leading 
to spoilage and/or fungal 
growth.

 » Ensure crops are properly 
dried immediately after 
harvesting. Drying will not 
reverse the effect of poison 
in contaminated grains, but 
it may inhibit further growth 
of molds.

Storage: 

 » Clear pathways to allow for 
good air flow. 

 » Ensure timely pest control 
interventions.

 » Ensure that grains are 
bagged in natural fiber 
bags for storage (not plas-
tic).

Cooking, Animal Feeding and 
Disposal:

 » Do not eat moldy grains or 
grains with any signs of fun-
gal contamination. Cooking 
thoroughly will not eradi-

cate aflatoxin, because it is 
a poison not a pathogen.

 » Feeding animals contami-
nated grains is not advised 
because aflatoxin above 
certain levels also causes 
cancer and other diseases 
in animals. 

Processing 
Milled maize flour or granu-
lated maize meals are a major 
component of the African diet. 
As with all cereals, most micro-
nutrients are concentrated in 
the outer layers of the grain; re-
moving these layers in the mill-
ing process results in the loss 



of most vitamins and minerals. 
These losses, however, can be 
replaced through enrichment 
or fortification without affecting 
the quality or acceptability of 
foods made from maize flour or 
maize meal. Mandatory forti-
fication of commercial maize 
flour is slowly becoming the 
standard in many African coun-
tries.

Fortifying Maize8,9,10: Small-
scale fortification adds mi-
cronutrients to milled cereal 
products in mills with a capacity 
of less than one metric ton per 
hour using a diluted premix or 
“preblend” that can be added 
with or without special equip-
ment. Premix is a commercially 
prepared blend of vitamins and 
minerals together with an inert 
carrier like starch to prevent 
interactions of these micronu-
trients. The premixes used in 
large-scale mills are usually too 
concentrated to be used at the 
small mill level, thus it is diluted 
and called a “preblend,” typi-
cally by blending with a cereal. 
This is added either to the 
grain during milling or to the 
flour/meal after milling. Flour 
fortification programs should 
include appropriate quality 
assurance and quality control 
programs at mills to ensure 
proper blending and nutrient 
content.  

End Markets
Consumer Awareness: Nutri-
tion education through be-
havior change communication 
is necessary to ensure meal 

preparers know how to com-
bine crops to provide the most 
nutritionally balanced meals for 
their families, especially during 
critical growth periods such as 
pregnancy, lactation and the 
first 6-23 months of age.    

Product Diversification: Maize 
is traditionally the main ingre-
dient in many weaning foods 
in Africa.11 Baby cereals with 
improved grain quality (such 
as decreased aflatoxins) and 
added nutritional value can 
bring nutritional benefits as 
well as market opportunities. 
For example, low-cost, nutri-
tious, well-balanced weaning 
foods rich in protein, energy 
and micronutrients can be de-
veloped from locally available 
foods. One such food can be 
a blend of legume (groundnut 
and/or cowpea) and a fortified 
cereal (maize). Combinations 
like this can be easily adopted 
by food processors and made 
available in the market. 
 
Key Recommendations
Eating a diverse diet improves 
nutritional status, and diversi-
fied production and process-
ing strategies reduce risk 
for smallholder farmers and 
improves market opportuni-
ties. Agricultural development 
projects should highlight this 
dual benefit of diversification in 
production and consumption 
and consider the entire value 
chain system in designing inter-
ventions. Key messages include 
the following: 

Case Study:  
ACDI/VOCA’s Kenya 
Maize Develop-
ment Program
KMDP is a good example of 
integrating nutrition and food 
safety considerations into mar-
ket-driven value chain develop-
ment. Interventions include:

Fortified maize: KMDP devel-
oped maize meal formulations 
fortified for different consumer 
groups (HIV/AIDS affected, 
lactating mothers, children)

Promotion of Intercropping: 
Additional crops (e.g., beans, 
peas, sweet potatoes, Irish po-
tatoes, sorghum) are promoted 
as part of a diversified farm 
system. 

Aflatoxin contamination 
reduction at production and 
handling levels: KMDP did a 
pilot project for the biocontrol 
pesticide Aflasafe, and con-
ducted trainings on improving 
maize production, processing 
and storage practices to reduce 
aflatoxin contamination. 

Staple cookbook with basic 
nutrition information: The 
project is developing the Kenya 
Culinary and Nutrition Cook-
book, which has recipes using 
alternative staple foods as 
well as basic nutrition informa-
tion on each dish. The cook-
book encourages the modern 
Kenyan diet to appreciate the 
nutritional and therapeutic 
values of these alternative 
staple foods and thus to create 
market demand. 

HIV/AIDS prevention: HIV/
AIDS prevention education 
for youth and young people is 
incorporated into KMDP’s train-
ing. KMDP sponsors activities 
like dramas and puppet shows 
demonstrating HIV/AIDS pre-
vention and care techniques, 
including the importance of 
proper nutrition for people liv-
ing with HIV/AIDS.



 » Although an important 
source of calories, maize 
contains few micronutrients 
and low-quality protein; 
therefore it should be con-
sumed with complementary 
foods such as legumes for 
protein and vegetables for 
micronutrients.

 » Growing maize and le-
gumes together is agro-
nomically beneficial to both 
plants.

 » Improved post-harvest 

handling, storage and cook-
ing can prevent aflatoxin 
contamination. This keeps 
consumers healthier and 
improves the marketability 
of maize

 » Most of maize’s nutritional 
value is contained in the 
shell and lost during pro-
cessing. Maize flour can be 
fortified using a pre-mix by 
small-scale and commer-
cial processors alike. This 
infuses maize with essen-

tial nutrients and creates 
a value-added product for 
increased market opportu-
nities.

 » Producer and consumer 
education is key to increas-
ing consumption of nutri-
tious foods. Using proper 
incentive strategies, other 
market actors (e.g., input 
suppliers, retailers, etc.) can 
also play an important role 
in in education and behav-
ior change.
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