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Abstract: Cowpea (Vigna unguiculata (L.) Walp) is a vital legume crop for Zambia’s
urban and rural households. The crop is an important legume used as human and
animal food and as a component of the agricultural production system, which
improves the fertility of many depleted soils because of its ability to fix atmospheric
nitrogen. Government through the ministries of health and agriculture recommend
its’ use. Despite the importance of cowpea in the nation, there is limited information
on the crop along with its’ value chain components. This review aims to assemble
pertinent information on cowpea and its value chain components in Zambia.
A critical look through the food system from production to consumption reveals the
prevailing gaps in knowledge and output. The information covered here touches on
crop breeding, production, marketing, processing, and consumption. This paper
delves into various literature, bringing out the salient issues that are not commonly
discussed about on the crop. It is a situation analyses focusing on finding solutions
to improving the relevance and appreciation of the crop. There is a need for
agricultural policies to promote cowpea production and use with the active parti
cipation of relevant actors. This would create a conducive environment for deter
mining user needs, and leading to the development of beneficial impact-related
activities at various stages. The country needs to begin incorporating a variety of
crops within the food system to complement maize to improve nutrient intake,
contribute to climate-smart practices, and sustainability of agricultural practices
within communities in Zambia.
Subjects: Agriculture & Environmental Sciences; Nutrition; Agriculture; Environment &
Business
Keywords: crop diversity; seed development; black-eyed pea; value chain; markets; enduser; policy; research
1. Background
Cowpea (Vigna unguiculata L. Walp.), commonly known as the black-eyed pea, is a legume of
significant importance to the livelihoods of millions of people in less developed countries, espe
cially in the drier tropics. It is a relatively drought-tolerant and warm-weather crop that drives well
in semi-arid regions of the tropics where other food legumes do not perform well. The crop’s
performance is favoured in Zambia, with an average annual temperature of 30°C and rainfall
ranging between 800 mm to over 1000 mm (Hamududu & Ngoma, 2019). The crop is prevalently
grown and produced by small-scale farmers, particularly in the Southern province of Zambia, the
most drought-prone area in the country, with parts of it receiving as little as 500 mm of annual
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rainfall (Kaluba et al., 2017). The crop also provides the bulk of highly nutritious, inexpensive
dietary protein intake and valuable micronutrients for many poor households, hence the reference
to it as a “poor man’s crop” (Gondwe et al., 2019). This may change as the crop is currently
receiving increased attention from political and development organizations (Ousmane et al., 2020).
The development of dual-purpose varieties in the country (Munyinda, 2020) provides for grain and
vegetable consumption, including animal fodder. This complements the feeding options of the
prominent traditional animal rearing system, focusing on dairy and cattle in the various provinces.
The use of cowpea in the country does not end there; the crop is also an excellent soil infertility
remedial crop. Also, it is used in pest and disease control, especially when grown in rotation with
cereal crops, a system practiced across the country (IAPRI, 2021a). Undoubtedly, cowpea has
a great potential for production and use in Zambia, especially as an indigenous climate-friendly
crop and cheap protein source with various potential markets. As recently published by multiple
authors, the promotion of food and dietary diversity strategies calls for collective efforts to support
the production of diverse, healthy, and environmentally sustainable foods, with legumes, among
them cowpeas, as crucial complementary crops (Gondwe et al.,2019; FAO, IFAD, UNICEF, W. and
W, 2017; IAPRI, 2021a). Therefore, one question that arises; is cowpea delivering as a crop within
the food system in Zambia? Despite all the valuable characteristics that the crop possesses and
exhibits, there are several aspects, be it challenges or advances in the cowpea value chain in the
country, which have not been extensively discussed and documented. Consequently, the paper
presents an overview of potential opportunity areas for the crop which could be useful in years to
come for strategic approaches to cowpea and its place in the food system of Zambia. The paper
covers a wide range of aspects in the crop’s value chain based on a review of literature and policy
documents, with the provision of relevant models and recommendations.

2. Agricultural and nutrition policy outlook
Cowpea is a crop currently being grown and produced primarily by smallholder farmers. To foster
crop production, the government has included the crop in the Farmer Input Support Programme
(FISP) as a good crop diversity option (among others, such as soybean and rice) in complementing
the maize-focused production and consumption systems. Due to historical maize-centric agricul
tural policies, the Zambian food system has solely relied on maize as the main staple (Alamu et al.,
2021; Mulenga et al., 2020). The dependence on maize production and use is precarious and
inimical to improved household and nutritional security (Chilufya & Mulendema, 2019).
According to developmental policies, such as the Eighth National Development Plan (MFND,
2022) and the National Agricultural Policy (2012–2030), diversification of crops, including cowpea,
produced, consumed, and their value addition is vital for Zambia. With the current climate change
effects (floods and drought) being experienced in Zambia, cowpea is a priority crop being recom
mended to farmers by the government (Mulungu et al., 2021). However, through various situa
tional updates, the government recently identified inadequate capacity for value addition
regarding the complementary indigenous crops and a low variety of preparation methods of
nutritious meals across Zambia to ensure balanced diets (Mofya-Mukuka & Musonda, 2016). The
realization that utilization of cowpea was poor among the households and, within markets, was
consequently affecting the crop production among the farmers. Therefore, agricultural depart
ments (Zambia Agricultural Research Institute (ZARI), Universities) and various organizations (Food
and Agricultural Organisations (FAO), United States Agency for International Development
(USAID), Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH (GIZ)) began and
are fostering research and extension services, particularly on production, consumption, and value
addition as critical components for achieving food security within the country. International
development organizations (World Food Program (WFP) and GIZ) are supporting deliberate pro
jects where cowpea is being promoted in production and processing as well as utilization within
the value chain (Marinda et al., 2018; WFP, 2020). Zambia Agricultural Research Institute,
International Institute for Tropical Agriculture (IITA), and the University of Zambia (UNZA) are
playing an active role in research-based advancements within the cowpea value chain, although
not at the pace of improvement as the other legumes (i.e. groundnuts; ZRI, 2021). More focus is
mainly on soybean, beans, and groundnuts. This is disadvantageous to many low-end users as
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some of these legumes are high input and labor intensive, region specific and many small-scale
farmers are not financially able to grow them, for example, soybean. Current policies need to be
strengthened, through the implementation process, the proactive use of legumes in our food
system, particularly cowpea, to contribute to improved food and nutrition security in Zambia
(IAPRI, 2021a).

3. Productivity and seed variety development
The average cowpea yields in Zambia have remained low, ranging from 0.2 to 0.8 tons/ha against
a potential yield of 3 to 4 tons/ha (Nkhoma et al., 2020a). The yield gap is attributable to a low
number of improved high yielding cultivars, increased use of local varieties, poor soil fertility, poor
agronomic practices, and abiotic and biotic production constraints (Mbuma et al., 2021). The
development of seed cultivars that are locally adapted has always been seen as a means to
improve seed quality, maintain the plant genetic pool and purity and reduce the effects of many
stresses that affect crops in various places (Hove & Bakker, 2020).
ZARI working with seed companies, universities, have led the way in variety development and
research of cowpea. However, almost all the organizations involved in plant breeding in the
country have only been using conventional methods (FAO, IFAD, UNICEF, W. and W, 2017; Maria
Figueira Gomes et al., 2019). Before the 1980s, Zamseed, a local seed company, spearheaded
cowpea variety research using conventional means. In 1984, the seed company released two
varieties (Shipepo and Muliana). These varieties are no longer in production. The next variety to be
released by the company was Lutembwe, in 1993 and Bubebe was released in 1995. Due to the use
of conventional plant breeding methods, it takes a long time before another cowpea variety could
be released.
The delay in release of subsequent varieties, results in varieties that are ineffective and less
valuable, as at the time of pre-release, many environmental, social, and biological changes and
needs would have arisen. With the prevailing changes in climatic conditions and the evolution of
different insects and diseases, the outstanding characteristics of these old varieties and agronomic
performance would have eventually deteriorated. It has been shown that most legumes, including
cowpea, have lost many alleles for high productivity, seed quality, pest, and disease resistance in
the process of adaptation to environmental stress (Horn & Shimelis, 2020). However, Lutembwe is
still a popular variety among farmers, despite being released 29 years ago. It demonstrates high
stability for most traits and would be a good source of genes as a parent to introgress into other
varieties. However, limited information and awareness about the availability of new varieties may
be contributing to the popularity and continual use of older varieties such as Lutembwe. ZARI also
bred and released varieties; Musandile, Namuseba, and Mtilizi in 2004, 2011, and 2018, respectively,
to increase yields and productivity and mitigate adverse environmental impacts. Furthermore,
UNZA, in collaboration with local partners and an external partner (International Atomic Energy
Agency (IAEA)), embarked on crop improvement and development of cowpea varieties with high
yield potential and with tolerance to abiotic and biotic stresses in 2016 (Munyinda, 2020; Simunji
et al., 2019; Tembo et al., 2017). The University of Zambia Breeding program released two varieties,
Lukusuzi and Lunkwhankwa, in 2018 (IAEA, 2020;Horn, 2016; Horn & Shimelis, 2020).
Induced mutations with gamma radiation were used to generate novel alleles not previously
existing in the local germplasm. At present, some molecular breeding techniques and genomic
resources, such as polymerase-chain reaction (PCR), single nucleotide polymorphism (SNP), and
genetic diversity, are being used in the development of varieties by the research institutes and
universities in Zambia (FAO, 2016; Kirkhouse trust, 2022). More genomic tools, such as the use of
quantitative trait loci (QTL) in trait selection, linkage mapping, marker-assisted breeding and
reference populations (candidate gene associations), and intercountry learning are being used to
increase cowpea breeding advancements (Boukar et al., 2016).
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Variety release in Zambia have shown lapse in seed multiplication, resulting in deficient com
mercial availability of the released varieties in cowpea and legumes (IAPRI, 2021a). Legumes are
overlooked in seed multiplication programs by the government and most seed companies, as they
are self-pollinating and are not profit earners (low returns on investment). A few seed companies
and research departments use smallholder farmer seed systems to maintain (community seed
banks) and multiply seeds (contract farming) because smallholder farmers are more prominent in
the provinces than commercial farmers, who may not necessarily be interested in growing the
crop. More support and promotion of small-scale seed producers is recommended as it empowers
the farmers with income and food security (Munyiri, 2020). The list of cowpea varieties developed
to date in Zambia is shown in Table 1.
The characteristics of the varieties developed and released are not documented, and the
preliminary features are shown in Table 2 (ZARI, 2021).
There is limited information on nutrient use efficiencies and toxicities for the varieties in the crop
except for a recently released variety, Lukusuzi and the nutritional characteristics of the varieties
are also not available. More research still needs to be conducted to identify and improve cowpea
trait performance, especially with the current soil fertility challenges that the country is experien
cing (Ngoma et al., 2021). Nkhoma et al. (2020a) documented that the yield stability of the
varieties in various agro-ecological zones. Furthermore, another study by Nkhoma (2011) looked
at the anti-nutritional factors in cowpea, and Hachibamba et al. (2013) studied the effect of
cooking on phenolic and antioxidant content in cowpea. However, very little information has
been generated since then on the nutritional quality of the various varieties (Gerrano et al.,
2019) and the farmer preferences (Nkhoma et al., 2020a).
Farmers in Zambia widely grow unimproved landraces due to the low availability of improved
and locally adapted farmer-preferred cultivars (Horn, 2016). However, there is no recent informa
tion on the prevalence of local and improved seeds among farmers (Tripp et al., 1998). Identifying
and maintaining diverse sources of cowpea genetic material (including local and wild varieties) is
helpful to conserve traits and improve the adaptability of the varieties. Although seven varieties
are documented as released, most of them are not commercially available and do not fully carry

Table 1. Cowpea varieties released in Zambia
S/NO.

VARIETY

1

Shipepo

YEAR OF RELEASE
1984

Zambia Seed Company
Ltd

TITLE HOLDER/AGENT

2

Muliana

1984

Zambia Seed Company
Ltd

3

Lutembwe

1993

Zambia Seed Company
Ltd

4

Bubebe

1995

Zambia Seed Company
Ltd

5

Musandile (Formerly
Katete)*

2004

Zambia Agricultural
Research Institute
(MACO)

6

Namuseba

2011

Zambia Agricultural
Research Institute

7

Mtilizi

2018

Zambia Agricultural
Research Institute

8

Lunkhwakwa

2018

University of Zambia
(UNZA)

9

Lukusuzi

2018

University of Zambia
(UNZA)

*Denomination changed to Musandile on 23 May 2018 Source: Official variety Register (ZARI, 2021)
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Luk
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Yield t/ha

Violet with
white helium

White with
brown helium

White with
black helium

Beige

Brown

Light brown

Seed colour

Medium

Medium

Large

Medium

Large

Small

Medium

Seed Size

Good

Good

Good

Good

Good

Good/ aromatic

Good

Taste

Table 2. Characteristic traits of the seven released varieties in Zambia

Variety

Cooks faster

Cooks faster

Cooks faster

Cooks relatively
longer

Cooks faster

Cooks faster/
Preferred soup
colour

Cooks faster

Cookability

65-75

65-70

65-70

60-65

60-65

60-65

65-70

days

Maturity in

Narrow

Broad

Broad

Narrow

Broad leaf/
Succulent

Narrow

Broad/
succulent

Leaf quality

Aschocyta/
Cercorspora)

cracivora,
callosobruchus

Moderately
tolerant

Moderately
tolerant

Susceptible

Susceptible

Moderately
tolerant to
storage weevil

Susceptible

Moderately
tolerant

Moderately
Tolerant to
asochcyta and
mosaic virus

Moderately
tolerant,
Tolerant
Aschochyta
&Cercospora

Moderate
tolerant

Susceptible

Tolerant

Susceptible

Moderately
tolerant

(leaf spot

(Aphis

maculatus)

major diseases

Reaction to

major pests

Reaction to

Tolerant to
Aluminum
toxicity

P)

Soil Fertility (N,

Reaction to
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farmer-preferred quality traits. Hence, the high tendency for farmers to use local varieties.
Government as well as private companies need to work together to ensure that the varieties are
commercially available, by putting the right-seed access policies and a decentralized seed system
in place to complement the commercial seed system. It is also important to improve the effec
tiveness and efficiency of the responsible institutes to carry out their activities and evaluate their
performance

3.1. Key: Lt: Lutembwe; Bb: Bubebe; Mt: Mtilizi;Ms:Msandile; Nam:Namuseba;Luk:Lukusuzi;
Lkw:Lunkwankwa
4. Production
The scarcity of recent information on cowpea in Zambia indicates that much work needs to be
done on this important crop yet disregarded and overlooked. The world food programme and GIZ
have on-going projects in different districts across Zambia (Richards & Bellack, 2016; WFP, 2020) to
improve various aspects of the cowpea value chain. Cowpea productiivity in Zambia varies across
the country, although yields are usually very low, <700–800 kg/ha (Munyinda, 2020). According to
a 2004 supplemental survey (Mofya-Mukuka, 2021; Mofya-Mukuka & Musonda, 2016), cowpeas
were grown in all Zambian provinces, although production was highly concentrated in a few areas
(Figure 1). The national outlook may have changed over the years, but the Southern Province is still
the major cowpea producing region of the crop (WFP, 2020). The Southern Province is a drought
prone area and this demonstrates that cowpea performs relatively well under drought conditions
where most crops cannot grow well. In this region, cowpea production complements livestock
production. More production figures across the country are needed to be able to provide a status of
the crop and possible interventions to be developed accordingly.
Most of the available data concentrates on beans and groundnuts (IAPRI, 2021a), with many
instances where the production data for cowpea is pooled with that of common bean (Phaseolus
vulgaris; Harris, 2019). This is probably due to the low yields and use of cowpea among households.
In one document by Mwanamwenge and Cook (2019), cowpea production was the second to least
(Bambara nuts) for two concurrent seasons, 2017/18 and 2018/19 (Figure 2). The yields were
among the lowest in the two seasons. The data revealed that cowpea had low production and
yield in the country. This has been attributed to low market drivers (Mwanamwenge & Cook, 2019),
inadequate processing capacity, value addition, and business models, and consumption and use
(Ministry of Agriculture, 2012). Currently, there are a few companies purchasing cowpea grains in
various regions, Good Nature (GNA) agro (Eastern Province), Community Markets for Conservation
(COMACO) (Eastern Province), and WFP (Southern province). These companies are providing the

Figure 1. Regional production
of cowpea in Zambia.
Source: Supplemental survey
FSRP, 2008
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Figure 2. Area cultivated
(1,000 hectares) and produc
tion of major crops (1,000
metric tonnes), 2017/2018 and
2018/2019.

Table 3. Nutrition food balance sheet food items in Zambia
Food category

Food items

Cereals

Maize, maize meal, wheat, rice, sorghum, millet

Roots and tubers

Irish potato, sweet potato,cassava, cassava meal

Sugary foods

Sugar (white or brown)

Pulses

Mixed beans, cowpeas

Oil crops

Groundnuts, soybeans, sunflower

Meat

Beef, cattle, pig meat

Milk

Cow milk

Fish

Fresh fish

Source: (IAPRI, 2021a)

needed cowpea market, which the farmers are not meeting in terms of supply. Additionally, other
countries, such as Botswana, are also potential markets for cowpea producers. Moreover, the
produce is usually bought at very low prices, attributed to low quality. Since no appropriate and
established value addition processes are in place at the farmers’ community level and financial
stresses, lead to sale of produce at low prices.
During the production cycle, information on the availability of the crops after harvest is collected
by the Ministry of Agriculture. This is to monitor the availability of all primary foods consumed by
the majority of the population through the national Food Balance Sheet (FBS; NFNC/MoA, 2021).
The nutritious FBS (Table 3) is derived from the national FBS by showing food categories and types.
In contrast, Figure 3 shows the available supply as of March 2020 (IAPRI, 2021a), based on the
production and yields of the crops. Although it is encouraging to have cowpea appearing in the
FBS, utilization is still low (Figure 3), showing that there is indeed potential and opportunity for the
crop at the national level.
Recent studies conducted through a participatory approach have had farmers indicate that
among many constraints faced, they had limited knowledge of cowpea agronomic practices,
which was associated with low production and productivity (Table 4; Nkhoma et al., 2020a;
Mwanamwenge & Cook, 2019; IAPRI, 2021b). The constraint could be perceived two-fold; there
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being insufficient knowledge on practices that are supposed to be used in farmer fields, or limited
information dissemination (via extension systems). Additionally, the lack of improved seed topped
the list, suggesting the urgent need for awareness creation on available varieties. To improve seed
availability, private and public engagements is encouraged, and engagement of the private and
public institutions, as well as use of community seed banks to increase seed multiplication
especially among rural communities.

5. Agronomic practices (abiotic considerations)
A look at the available information on cowpea agronomy and production practices suggest
sufficient knowledge in the growing and production of cowpea. Recent cowpea growing guides
(ZAS, 2019) cover a broad range of topics through the production system of cowpea in Zambia. The
crop performs well in hotter and drier parts of Zambia, replacing the common bean as a food crop
for grain and leaf in those areas. Thus, the suggestion that the Southern province is likely to be still
the higher production province and user of the crop is corroborated. Other provinces, such as
Eastern and Central provinces, would be good growing locations. The optimum sowing times are
December to January. Optimum time sown plants tend to have elongated internodes, more
vegetative and have a higher yield than those sown at the very early (ZAS, 2019). This is

Table 4. Farmer identified constraints in cowpea production
Constraint
Lack of improved
seed

Eastern
12.0

Southern
30.0

Northern
3.0

Total
45.0

Lack of labor

3.0

1.0

6.0

9.0

Pests and diseases

3.0

13.0

3.0

18.0

Limited access to
inputs

1.0

5.0

8.0

15.0

Lack of knowledge
on cowpea
agronomy

1.0

0.0

4.0

5.0

Lack of knowledge
on markets/value
addition

18.0

9.0

15.0

42.0

Lack of extension
services

5.0

10.0

14.00

3.0

Source: Nkhoma et al., 2021
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attributable to temperature changes as well as rainfall. The right growing conditions, trigger the
production of appropriate hormonal responses to result in phenotypic responses useful for plant
growth.
Some cowpea varieties also have some tolerance for waterlogging (Oloruna et al., 2021).
Nonetheless, well-distributed rain is still crucial for the normal growth and development of cow
peas. The frequency and unreliability of rainfall pose problems to cowpea growth in Zambia. In
some areas, the frequency of rain is too high, resulting in flooding, while in some other areas, it is
so unreliable that moisture conservation and/or loss remain important for crop production.
Cowpeas utilizes soil moisture efficiently and are more drought-tolerant than groundnuts and
soya beans. In areas where annual rainfall is high (Northern province), cowpeas could be planted
at a time to coincide with the peak period of rainfall during the vegetative phase or flowering stage
so that pod-drying could take place during dry weather. Adequate rainfall is very important during
the flowering/podding stage. Cowpeas react to severe moisture stress by limiting growth (espe
cially leaf growth) and reducing leaf area by changing leaf orientation and closing the stomata.
In terms of soil preference, cowpeas are grown on a wide range of soils but perform better in
sandy loam soils, which are less restrictive to root growth. This adaptation to lighter soils is
coupled with drought tolerance through reduced leaf growth, less water loss through stomata,
and leaf movement to reduce light and heat load under stress. Cowpeas thrive in well-drained soil
and less on heavy soils. Additionally, low soil fertility does not deter the crop as it thrives, making it
one of the most resilient legume crops suitable for Zambia’s low input and water-limited produc
tion systems (Nkhoma et al., 2020a).
Cowpea is unique compared to soybean; for example, it has the presence of nodular bacteria
specific to cowpea (Bradyrhizobium spp). This characteristic makes it suitable for cultivation in the
hot, marginal cropping areas of Southern Africa and the cooler, higher rainfall areas (DPP/ARC,
2011). Additionally, the bacteria help fix 70 to 350 kg/ha of atmospheric nitrogen. Some 40 to
80 kg of this is deposited into soils as a natural mineral nitrogen source contributing to soil (Sindhu
et al., 2019). The crop requires a soil pH of between 5.6 and 6.0. Optimum soil pH and moderate
temperatures favor bacterial survival and nodulation (Marsh et al., 2006) and improve cowpea crop
performance through high N2 fixation. Nodulation potential of the crop is mostly achieved due to
poor soil phosphorous fertility. The crop only fixes atmospheric nitrogen when there is sufficient
plant available P in the soil.
Based on the information presented, there is sufficient available knowledge on optimum grow
ing conditions and practices within the country. Therefore, extension services (public and private)
need to package this information for dissemination to the farmers. Poor institutional linkages in
outreach and promotion were reported by Chisanga et al. (2017). It is recommended that more
information and extension service interaction with other ministries (Ministry of Health (MOH) and
Ministry of Education (MOE)), farmers and public/private organizations should occur. Additionally,
harmonization among the actors in the value chain in the messages delivered to the farmer is
required. To ensure there is no miscommunication and/or misunderstanding among the farmers,
and as a means not to replicate efforts and focus on key information.

6. Biotic production constraints: pests and diseases
Insect pests are the most critical constraints to cowpea production because each phase attracts
several insect pests. Cowpea is very attractive to insects (Dingha, 2021) due to the biochemical signals
that the plant produces. The main pests during the growing season are pod sucking bugs (Riptortus
spp., Nezara viridula, and Acantomia sp.), aphis (Aphis fabae, Aphis craccivora), blister beetle (Mylabris
spp.), and pod borer (Maruca vitrata; Tembo et al., 2017). However, the bruchid weevil (mainly
Callosobruchus maculatus) is the leading pest during growing and storage (Tembo et al., 2017).
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Apart from insect pests, the most important disease of cowpea is stem rot caused by
Phytophthora vignae. This disease frequently occurs in wetter areas and heavier soils that may
become waterlogged. Bacterial canker, bacterial blight (Xanthomonas vignicola) causes severe
damage to cowpeas, while the most frequent virus encountered is the aphid-borne mosaic virus
(CabMV). Fungal diseases, are Fusarium wilt, Cercospora leaf spot, rust and powdery mildew.
Cowpea is susceptible to nematodes and should not be planted consecutively on the same land.
No variety in Zambia (Table 2) is tolerant to key pests and diseases. Research is underway to
identify promising tolerant genotypes for insects and diseases at UNZA and ZARI. This is because
chemical control is costly, particularly for small-scale farmers and is not sustainable (FAO & IIBC,
1992). There is still a need for continued breeding efforts for cowpea given the evolution of the
pathogens that cause the major diseases of cowpea and also the possible emergence of new
biotypes of the cowpea pests. These continued breeding efforts are also needed to develop
varieties that are more resilient to climate change.
Parasitic weeds such as Striga gesnerioides (Willd.) and Vatke and Alectra vogelii (Benth.) affect
cowpea production (Horn et al., 2020). Weeds have been reported as a dominant constraint to
production by the farmers in Zambia (Chisanga et al., 2017; Nkhoma et al., 2020a). Striga gesner
ioides and Alectra spp. are the principal parasitic weeds attacking cowpeas in Zambia. The most
common Striga species pest to cowpea is S. gesnerioides (Jamil et al., 2021). There is limited
research in this area. As a result, farmers are advised to improve soil fertility where this weed is
a problem by using manure. Striga finds an ideal environment for its proliferation with soils low in
organic matter and soil biological activity (Ayongwa et al., 2011).

7. Pre-Harvest to harvest handling
Finally, in most cases, the harvesting of cowpea coincides with the onset of the dry season, when
the dry pods can remain about a week awaiting harvesting without spoilage. However, dry pods
are not left in the field longer than 2 weeks after full pod maturity to avoid pest infestation or
shattering. Most smallholder farmers are encouraged to harvest with care at the appropriate
moisture content (16%) so that there are limited injuries to the grain. Most of the small-scale
farmers in Zambia harvest the crop manualy by hand and sundried. At time of harvest, storage
facilities should have been prepared and cleaned, which does not happen mostly and these tend to
excercabate pre-harvest mismanagement (ARC, 2021).

8. PPost-Harvest handlings
The post-harvest handling section covers cowpea shelling, storage and marketing, processing and
utilization. Breakages usually occur during the shelling as many farmers hit the cowpea so that
separates from its pods. Local seed companies will want the seed cleaned and bagged, while others
like the Namibian markets will take the grain in bulk and clean it themselves, at a moisture content of
12%. Local off-takers are encouraged to train farmers on proper harvest methods to reduce damage
levels. Grading begins just after harvest and shelling, with grain graded for color, size, insect damage,
and firmness. The fresh, tender leaves are usually picked by the women and youth and sold in the
local markets. Furthermore, the leaves are dried to store for the dry season, usually, after steaming.
Alternatively, they are sun-dried, for 1 to 3 days. With these methods, storage for up to a year is
possible because dried and cooked leaves are not damaged to the same extent by insects as dried
grains. Excessive losses of Beta carotene, vitamin C, and lysine, amino acid often occur in sun-dried
leaves (Ndawula et al., 2004). However, minimal cooking can reduce these, followed by drying in the
shade. Not many studies have been conducted in this area of preservation. Innovations of improved
on-farm storage mechanisms and structures are necessary within the country.

8.1. Storage
Smallholder farmers in Zambia do not have the proper-stage storage facilities and as such most
of the crop deteriorates, and complete crop loss is reported due to insect pest damage (Damiri
et al., 2013; Tembo et al., 2017), especially if it is being stored for an extended period. Most
storage facilities are not well aerated, and bagged grains are placed on the ground, a breeding
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ground for attack by pests and rodents. This identifies another key challenge that needs to be
addressed: losses mainly caused by financial, managerial and technical constraints in harvest
ing and handling techniques and storage and cooling facilities. Several studies are being carried
out on varieties tolerant to storage pests (Siyunda et al., 2022), identifying technologies and
methods that would help reduce the losses, such as using hermetic technology commonly
known as PICS bags. Hermetic technology refers to the process of storing respiring products—
usually durable crops with low moisture content, such as dry pulses, seeds, or grains—in sealed,
airtight, or semi-airtight containment systems (Dijkink et al., 2022). Implementing organizations
(e.g., GIZ and MoA) have developed training modules for postharvest management and inte
grated them into the curricula of farmer field schools and advertised on interactive radio shows,
particularly in Eastern province. By introducing and demonstrating innovative techniques and
methods in postharvest processes, producers can be trained and, at the same time, made aware
of how to avoid losses.

8.2. Marketing, Processing, and Utilization
Several studies carried out under the Pulse Value Chain initiative, conducted from 2011 to 2015 in
Zambia (Amanor-Boadu et al., 2015), as well as the Cowpea Collaborative Research Support
Programme (2001; Singh, 2004), tackled a number of cowpea marketing components. Market
participation was an important variable in transforming subsistence cowpea into commercial
crops to help address poverty and income challenges that confront many smallholder producers
(Moono, 2015). Profitability was associated with location, with the Southern province as the most
profitable region (Mtchotsa, 2014). This scenario might have changed over the years, because of
the recent increase in the production and use of cowpea and shows that there is improved
demand for cowpea through GNA and COMACO purshases, with more potential for business from
marketers and processors (IAPRI, 2021a). Additionally, the Northern province has a fair cowpea
production (Nkhoma et al., 2020a). It would thus indicate that many households produce their own
consumption and generally do not buy.
Other studies looked at the profitability of producing cowpea (Zulu et al., 2011), supply chain
participation in the cowpea value chain (Ngoma et al., 2011) and cowpea producers’ choice of
marketing channels (Mzyece, 2011). Zulu et al. (2011), reported that cowpea was potentially
a profitable crop since most of the farmers that grew cowpeas were found to have positive
gross margins. The study results further showed that 79% of the farmers produced cowpea, but
few farmers (21%) sold their cowpeas. Thus, few participated in the market, which could be due to
the lack of market and unattractive prices. Most cowpea is supplied to local markets, such as
Soweto, and only 6% had existing contracts with buyers (Mtchotsa, 2011). Market opportunities for
the crop need to be explored by the government, non-governmental organizations (NGOs), devel
opment organizations and individuals.
In Zambia today, various seed companies, notably GNA and Afriseed, are key in cowpea seed
development and as markets (out-grower schemes), dealing with over 500,000 farmers and
delivering country wide. Good Nature Agro provides cowpea seed to farmers in the Eastern

Figure 4. Cowpea sold as grain
and as a snack in Zambia
(Photo Credit: COMACO,2022).
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province with technical extension and advice for improved production. After harvest, the farmers
pay for the seed loan with seed (150%) and Good Nature Agro buys the rest of the seeds at
a premium (K12/kg ≈ $0.67), package and sell the seed on the market. Furthermore, companies
such as COMACO purchase cowpea grain from the farmers at competitive prices, and sells most of
it while the rest is processed into food products such as a cowpea snack (CP snack for children)
under their “Its’Wild” brand of products (Figure 4). The seed multiplication for cowpea under
COMACO is just commencing.
Cowpea is used both as a vegetable and grain in Zambia (Fanta Fhi, 2017). Cowpea leaves are
also an important component of the market, where their quality, taste, and color should be
maintained. Cowpea leaves are sold and consumed in most African countries, such as Zambia,
South Africa, Ghana, Mali, Benin, Cameroon, Ethiopia, Uganda, Kenya, Tanzania, and Malawi (DPP/
ARC, 2011). The semi-spreading varieties are suitable for use as a vegetable. Fresh leaves and
growth points are often picked and eaten the same way as swiss chard or bean leaves. Dried
leaves are preserved and eaten as a meat substitute (ZAS, 2019). In many localities across the
provinces, cowpea leaves are harvested fresh as a vegetable alone or for peanut soup preparation
or cured for future use during the cold dry season when there is no rain to sustain the crop
production. Cowpea is commonly consumed as a dried grain in Zambia. It may also be cooked
together with other vegetables to make a thick soup or ground into a meal or paste.
Additionally, in the Southern province, the dried grain is boiled and mixed with boiled maize
grains (dried) and consumed. The use of fresh (green) cowpea seeds as a seed vegetable provides
an inexpensive source of protein in the diet (Carneiro da Silva et al., 2019). Similarly, fresh,
immature pods may be boiled as a vegetable. The green pod is rarely consumed in Zambia, nor
are the grains consumed fresh.
It is envisaged that cowpea meals can be served with various popular maize meals, custard,
bread, pap, and rice in Zambia when production is increased, and utilization awareness improves.
There are multiple products that the small-scale farmers make in their homes, such as fritters,
sausages, and biscuits (CUTS and WFP, 2018) but no company has formalized or commercialized
any of these products. The trading of seeds and processed foods provide both urban and rural
areas with opportunities to earn regular income. A local company (Sylva Food Solutions) purchases
fresh leaves from small-scale farmers, sun dries the cowpea leaves (kachesha in the local lan
guage), packs them and sells them in retail stores (that serves the urban communities; Figure 5).

Figure 5. Dried cowpea leaves
commonly known as “kache
sha” sold on the Zambian
market.
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Figure 6. Beginning with the
end-user in mind:cowpea sys
tems analyses.

8.3. Photo credit: sylva food solutions
In addition, information on consumer preferences is vital for informing various actors along the
value chain, such as plant breeders, marketers, and processors. Consumer preferences for taste,
seed size, seed coat, and eye colors vary from place to place and affect food use (Table 3.3). For
example, Ghanaian consumers pay a premium for black-eyed, whereas those in Cameroon dis
count black-eye. The most common seed coat color preference is white, but consumers prefer red,
brown, or mottled grains in some areas. Up to nine different varieties may be on sale in a single
domestic market (Ishikawa et al., 2019). In Brazil, the commercial varieties include Smooth White,
Rough White, Smooth Brown, Evergreen, and Crowder (Martey et al., 2021). In Zambia, very little is
documented on cowpea’s farmer and consumer preferences; neither is cowpea being marketed at
premium places, such as hotels or eating places. Consumer preferences were documented for
a cowpea-maize snack (Alamu et al., 2021) and a cassava-cowpea snack (Alamu et al., 2021),
providing valuable information on critical end-user traits that must be considered at various value
chain stages. However, much more still needs to be done in many provinces across Zambia and
with more food product types, presenting opportunities that business entities can take up and
promote. The MoA working together with MoH, would promote the crop as essential for nutrition,
particularly for women and children (Ministry of Health Zambia, 2006).
A food systems model analyses focusing on cowpea was created as shown in Figure 6 to have an
overall perception of the review. The feedback loop presentation generated in Vensim
software
illustrates the interactions of various processes and actors around cowpea’ value chain within the
food system. The figure shows the importance of the end-user needs and requirements as they
affect and connect with all other operations in the system. The model highlights that cowpea
systems just like any other crop, are complex and inter-connected. It includes various key compo
nents, such as choices which affect consumer nutrient intake, food demand, market availability,
also affecting cowpea production and seed development. At each point of the model, information
is being generated into a knowledge outputs, feeding back into the loops to ensure improved
liveihoods, nutrition, seed and crop production, plus innovations development. The system oper
ates at optimum when there is interaction among the stakeholders within (researchers, consu
mers, producers, processors, marketers, government departments, NGO’s) and external
(development organizations) to the system.

®

The developed model depicts the various areas of importance in cowpea development high
lighted in this document, with their interactions and associations. The outstanding areas are
nutrition, food diversity, choices, markets, production, seed, product development, information,
knowledge
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development and its’ provision, prevailing policy environment for effective implementation and
user uptake.

9. Conclusions
Cowpea is definitely an essential crop in Zambia, although known as a poor man’s crop, it has
a place at all levels of the Zambian society (rich or poor). As such, messages on cowpea should be
adapted to remove the poverty perception in them but show that the production and use of the
crop could lead to improved livelihoods and well-being. The proactive implementation of critical
hotspot areas along the value chain with key stakeholders spearheading the process and offering
checks and balances is needed. It is recommended that cowpea be part of the government’s
farmer support programs (as it is for maize). Furthermore, concerted efforts to expand the cowpea
industry through price policies, such as high floor prices, are required to cushion farmers as they
trade and foster its market. A strong private sector presence and active participation in the
production and marketing is necessary. Additionally, deliberate policies to encourage market and
processor-oriented actors to participate in marketing and using the crop as part of value addition
would also create a demand and a positive ripple effect across the food system.
The local research has dedicated the bulk of studies toward high yielding cowpea cultivar and
germplasm development. However, studies on other important traits and improved methods of
variety development that are vital to cowpea research programs should be undertaken. Breeding
efforts should be focused on climate resilience in its entirety, on pests, disease, water (drought
tolerance) and nutrient use efficiency. End user preferences should also be a basis of variety
selection to meet their needs. Investment in the commercialization of the already developed
seed varieties is necessary to unlocking a lot of potential in the varieties. Other industrial uses of
cowpeas need to be identified and look at potential markets that would boost production,
consumption and use. This could result in increased demand, leading to increased price incentives
for producer market participation. This will in turn also improve the accessibility and availability of
cowpea seed and grain.
The extension services in the Ministry of Agriculture with other institutions, such as the central
statistical office (CSO), Agricultural Marketing Information Centre (AMIC), MoE and MoH, should
focus on strengthening capacities on improved cowpea production and nutrition practices to
increase cowpea productivity to ensure up to date information on the crop. Public-private partner
ships should develop appropriate, affordable, and simple cowpea farming and utilisation technol
ogies. Accessibility and use of these simple technologies would improve supply chain participation.
Ultimately, cowpea is indeed a crop worth investment and promotion in Zambia.
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