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FOREWORD
Kenya Agricultural and Livestock Research Organization (KALRO) is one of the key partners 
in the Kenya Cereals Enhancement Programme - Climate Resilient Agricultural Livelihoods 
Window (KCEP-CRAL) Programme funded by the European Union (EU) and implemented 
by the International Fund for Agricultural Development (IFAD). KALRO participation in 
this programme is based on proven experience and expertise in agricultural research. Within 
the programme, KALRO handles the research component, conducting on station and on 
farm trials, develops farmer recommendations together with training materials for extension 
staff and service providers and conducts the training. The implementation of KCEP-CRAL is 
in thirteen (13) counties namely Nakuru, Nandi, Trans Nzoia, Kakamega, Bungoma, Kitui, 
Tharaka-Nithi, Embu, Machakos, Makueni, Taita Taveta, Kwale and Kilifi. 

KCEP-CRAL focuses on the three leading rain-fed cereals (maize, sorghum and millet) and 
associated pulses (beans, green grams, cowpeas and pigeon peas). The programme’s overall 
objective is to contribute to the reduction of rural poverty and food insecurity of smallholder 
farmers. 

Through this manual, the programme will provide a comprehensive guide to extension 
officers, service providers and lead farmers on how to successfully produce cereals and pulses 
in Kenya. The manual is a useful training and reference material for extension officers and 
other stakeholders seeking to enhance the capacity of farmers, increase commercialization 
for food security and promote gender inclusion and participation along the commodity value 
chains. 

Initial lessons learnt in this project indicate that enhancing the capacity of the extension staff 
and service providers has improved uptake of new technologies for dry land farming. It has 
opened up more land for farming through use of conservation agriculture in areas that hitherto 
were not under agriculture. Besides easing the pressure on previously arable land, farmers in 
the project areas have been trained to use alternative disease and pest management regimes 
using Integrated Disease and Pest Management and Push pull technologies for persistent 
pests of economic importance. 

On behalf of KALRO, I am grateful to the European Union for supporting this project 
through the IFAD and KCEP-CRAL of the Ministry of Agriculture, Livestock, Fisheries 
and Cooperatives (MoALF&C). I also appreciate the excellent coordination of the whole 
process by the KCEP-CRAL Secretariat led by Dr Anthony O. Esilaba, MoALF&C and 
other partners, scientists in participating centres, Knowledge, Information and Outreach Unit 
team and secretarial staff. It is my hope and desire that in using this manual, the expectations 
of all stakeholders will be met. 

Eliud K. Kireger,  (PhD, OGW)

DIRECTOR GENERAL, KALRO
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1 INTRODUCTION

Cowpea Vigna unguiculata (L.) Walp. is an important grain legume in the farming systems 
of Kenya since it is a major source of dietary protein and income for the people. The crop 
is usually grown at subsistence level as an intercrop with maize, sorghum, millet and/or 
cassava. It also play an important role in soil fertility improvement, suppression of weed, 
supply of vegetables and dry grain after maturity. 

Cowpea rank second to beans in importance as vegetable protein food crops. It is consumed 
in the form of whole leaves or dried grains. The mean crude protein levels of leaves, grains 
and crop residues are 32 -34%, 23 – 35%, and 11 – 12% respectively. Cowpea is mainly 
grown as a green leafy vegetable in Western Kenya and for grain in the dry lands of Eastern, 
Coast and Nyanza regions. Cowpea grown as a vegetable requires rich soils and high rainfall. 
In contrast, cowpea grown for grain requires low rainfall and high temperature. About 85% 
of total area under cowpea production in the eastern region of Kenya, is under intercropping 
systems with maize and or cassava. 

Despite cowpea importance, its yields have remain low, or even declined. Low yields 
result from low soil fertility, poor agronomic practices, pest, diseases and poor postharvest 
management. Use improved and good crop management options could greatly reduce losses. 

The grain is rich in protein, up to around 30% in some varieties. It also has micronutrients 
such as iron and zinc, which are necessary for healthy living. Women particularly value 
cowpea, which helps to bridge the “hunger months” prior to the main cereal harvest and also 
a source of cash to the rural and urban households. 

Relative to other grain legumes and vegetable crops, cowpea possess multiple advantages 
for farmers. Cowpea is tolerant to drought and high temperatures as compared to other grain 
legumes. It is able to capture atmospheric nitrogen, providing symbiotic nitrogen fixation 
and hence improving soil fertility. Cowpea is cultivated with other crops as it tolerates shade 
and also covers the ground quickly, preventing erosion. It is thus a valuable component of 
farming systems in areas where soil fertility is limiting. It is intercropped with cereals in 
rotation.

1.1 Ecological Requirements
Ecological factors considered include altitude, rainfall and soil/ambient temperature.

1.1.1 Altitude
The crop grows from sea level to an altitude of 1500 meters above sea level (masl).  Above 
this altitude there is the problem of frost damage.

1.1.2 Rainfall
Cowpea is a warm weather crop that requires less rainfall as compared to most crops. The 
crop is mostly cultivated under rain-fed conditions but can also perform well in irrigated 
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conditions. It requires a minimum of 200 to 500mm of rainfall during the growing season, 
distributed at planting to encourage vegetative growth and around flowering, moisture 
deficiency mainly affects vegetative growth. The most critical moisture requirement period 
is just prior to and during flowering when it affects pod setting and filling. When grown 
under irrigation, over-watering may result to low soil temperatures which suppresses growth 
and soil borne diseases. Excessive rainfall during flowering causes flower drop and increased 
disease incidences. Dry weather is required during harvesting.

1.1.3 Soil type
Cowpeas are adapted to a wide range of soils from sandy soil to well-drained clay soils. It 
does better in lighter soils that favour good root development. Cowpea does not tolerate 
excessively wet condition and have low tolerance to waterlogging. It requires a soil pH 
that range between 5.6 to 6.5. Below pH 4.5, plant growth is impaired through limitation of 
development of the Rhizobium bacteria that are responsible for the nitrogen fixation. 

1.1.4 Temperature
The cowpea crop thrives in a warm climate at optimal temperatures of 20°C to 35°C. The 
maximum temperature during flowering should not exceed 30 °C. High temperatures during 
the flowering stage leads to dropping of flowers and a low pod set It can be grown under rain-
fed conditions as well as by using irrigation during the dry season. The optimal temperature 
range is between 28°C and 30°C. The crop is very sensitive to frost, and minimum 
temperatures should not go below 13°C.
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2 AGRONOMIC PRACTICES

2.1 Pre-field operations

2.1.1 Varietal Selection
Cowpea productivity is constrained by lack of suitable high yielding varieties. However, 
existing cowpea varieties have been developed with different traits which are high yielding, 
early or medium maturing and have consumer-preferred traits such as large seeds, seed 
coat texture and colour (Table 1). A number of the varieties have resistance to some of the 
major diseases, pests, nematodes, and parasitic weeds. They are also well-adapted to sole 
or intercropping.  Different varieties are recommended for different agro-ecological zones 
depending on the purpose of production i.e. grain, vegetable or dual. Some varieties have 
dererminate, indeterminate type morphology and others spreading or prostrate. The seeds 
vary in shape, size and colors; viz white, purple, brown, black, cream or mottled.

Table 1: Cowpea varieties 

Variety Altitude Maturity 
days

Potential 
yields 90kg/
bag/acre

Remarks

Machakos 
66 (M66)

Medium and higher 
altitudes between 
1200-1,500m a.s.l 
in AEZ III and IV 
with an average 
rainfall of 200mm 
per season

80-95 3.5 - 7.5 Dual purpose erects 
variety, smooth creamy 
brown seeds having a 
small eye. It has some 
tolerance to aphids 
and thrips. (tolerant to 
cowpea yellow mosaic 
virus and scab

Kunde-
Tumaini

Low  - High 
altitudes

ranging from  5 – 
1500 meters a.s.l

AEZ LM (III, IV 
and  V)

70 - 80 6.6 - 9.4 Grain color: Deep brown 
Large sized grain,
Early maturing
Semi-erect
Alectra vogelii tolerant 
Dual (grain + vegetable)

Kunde- 
Tamu

Low  - High 
altitudes ranging 
from  5 – 1500 
masl

AEZ LM (III, IV 
and  V)

70 -  80 2.5 - 8.8 Eye pattern; Brown 
Greenish ring around the 
hilum , Flowers within 
45 -50 days, 

Tender and sweet  leaves 
when cooked,
Semi-erect habit
Dual (grain + vegetable)
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KAT- 
Kunde

Low  - High 
altitudes ranging 
from  5 – 1800 
masl

(AEZ LM (III, IV 
and  V)

80  - 90 6.2 - 8.8 Grain colour: creamy 
brown 
Alectra vogelii tolerant,
Semi-erect habit
Dual (grain +vegetable

Kunde- 
Soko

Low  - High 
altitudes ranging 
from  5 – 1800 
masl

AEZ LM (III, IV 
and  V)

80  90   6.2 - 8.4 Grain colour:- Creamy 
brown 
Large sized grain,,
Seed Size:- Medium 
grain, Eye pattern;- 
brown greenish, Semi-
erect

Katumani 
80 (K80)

Below 1500 m. a. 
s.l in AEZ IV and 
V with an average 
rainfall of 200mm 
per season

75-85 3.5 - 8 Dual purpose with semi 
spreading habit. The 
seeds are smooth and 
creamy brown with a 
small eye. It is resistance 
to aphids and moderately 
tolerant to thrips, pod 
borers and leafhopper 
and is moderately 
resistant to foliar fungal 
disease and mosaic virus.

KVU-419 Below 1200 masl 
AEZ IV and V

65-72  4.4 - 6.6 It mainly grown for grain 
than leaves. Grains are 
smaller than both M66 
and K80. Tolerance 
to cold and recovers 
from drought very fast. 
tolerant to cold and 
recovers very fast from 
drought

KVU 27-1 600-1200 masl 70-90 3.5 - 8 Dual purpose with a semi 
spreading habit. Grains 
are dark red in colour. 
Moderately tolerant to 
aphids and thrips, pod 
borers, leaf hoppers and 
is moderately resistant to 
foliar fungal disease and 
mosaic virus

KVU HB 
48E10

1200-1500 masl 85-95 4.8 - 6.6 More vegetable type than 
grain type
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 Kunde 1 Below 2000 masl 75-90 5.3 - 11.1 Dual purpose
KCP 022 Below 1200 masl 60-75 4.4 - 9.4 Drought tolerant
MTW 63 Below 1500  masl 60 11.1 Pest tolerant

MTW 610 Below 1500  masl 60 11.1 Large grains 

ICV Below 1500 masl 75 9.7 Pest tolerant

2.1.2 Seed Selection and Treatment 
Use certified seed for successful production of cowpeas. The cost factor is slight when 
compared to probable yield losses, due to disease or poor stand. Low-quality seed causes 
poor and uneven stand, resulting in uneven maturity, harvesting problems and yield losses. 

Benefits of using certified seed are: 
•	 High in germination percentage. 
•	 Guaranteed true to type and ensures uniformity. 
•	 Guaranteed free of weed seeds and foreign matter.

Good quality cowpeas seeds should have the following properties:
•	 High germination  percentage,
•	 Uniform plant stand

o  Pure: all seeds are of the same variety, the same size color and shape;
o Clean: not mixed with foreign matter such as stones or dirt, or other seeds

•	 Uniform in maturity,
•	 Free of foreign matter, Not damaged: broken, shriveled,, or insect damaged;
•	 Pest and disease free, not rotten, mouldy or discolored.

2.1.3 Seed Dressing 
Selected seeds should be dressed with insecticides such as Thiram or Apronstar, Poncho, 
Cruiser and Marshall at the rate of 3g per kg of seed against pests and fungal diseases. 
Treated seed is unfit for human consumption and should be planted immediately. Insecticides 
should not be inhaled or allowed contact with the skin, hands should be washed with soap 
immediately after handling treated seeds. Therefore it is important to use personal protective 
equipment such as gloves, masks and goggles during soil dressing.

2.1.4 Rhizobial Inoculation
Cowpea fixes atmospheric nitrogen through symbiosis soil bacterium of Rhizobium 
spp.  Nitrogen fixation occurs in root nodules of the plant. Although cowpea Rhizobium 
is normally widespread, seed inoculation with commercial Rhizobium specific to cowpea 
would be beneficial in areas where it is not present. Always use Rhizobium that is specific 
to cowpea crop. 
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When cowpea is grown for seed, nitrogenous fertilizers should be used with care because 
excess nitrogen (N) promotes excessive vegetative growth, delays maturity, may reduce 
seed yield and may suppress nitrogen fixation. The plant performs well under low nitrogen 
conditions due to its high capacity for N fixation. Soil test is required to determine the soil 
nutrient levels. 

2.1.4.1 Testing for germination 
It is advisable to conduct a simple germination test at least 10 days before time of planting. 
This is done by taking around 50 cowpeas seeds and soaking them in water overnight. The 
soaked seeds are then wrapped in soft cotton clothing keep the cloth moist by watering three 
times a day and on the third day, the seeds are examined to assess the number of sprouted 
ones (where both the shoot and root have emerged). Based on the number of seeds that 
sprout, the farmer makes a decision on whether to use the pack of seeds or not. This test also 
informs the farmer on how many seeds to put in the planting holes. If at least 40 emerge, the 
seed is good for planting. If 30-40 emerge, plant more seeds than recommended. Get new 
seeds if less than 30 seeds emerge as it will result in poor yields.

2.1.5 Site selection
To ensure high cowpeas production, one should select highly productive open land as it 
promotes maximum flowering and fruiting. One should avoid steeply sloping land, very 
sandy soil, areas with shallow surface soil and land that is near a swamp, planting on fields 
that had a leguminous crop previously should be avoided to escape diseases and break cycles 
of common pests. 

2.2 Field Operations

2.2.1 Land Preparation
Land preparation should be done early enough so that the field is free of weeds and ready 
for planting at the onset of rains. The seedbed should have fine soil to suppress weed growth 
and enhance moisture retention, easy germination and root penetration. In this regard the 
land must be ploughed and harrowed after clearing and all the trash removed. The ground 
must be deep, level and firm because this ensures better surface contact between the seed 
and the soil, increasing the absorption of moisture. A level seedbed also facilitates planting 
to a uniform depth.

2.2.2  Soil Fertility

2.2.2.1 Organic fertilizers
As a legume, the cowpea fixes its own nitrogen. Too much fertilizer will result into 
heavy vegetative growth and reduce grain production. Use of at least 2 tons/acre of well-
decomposed compost or farmyard manure is recommended especially in areas where soils 
are low in organic matter content. This is best applied under dry conditions and then mixed 
with the topsoil, about one week prior to planting.
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2.2.2.2 Inorganic fertilizers
Cowpea requires more phosphorus (P) than nitrogen. About 60 kg/acre of (P2O5) is 
recommended for cowpea production to help the crop to nodulate well and fix its own nitrogen 
from the air. Phosphorus is critical to cowpea yield because it stimulates growth, initiate 
nodule formation as well as influence the efficiency of the rhizobium-legume symbiosis. The 
fertilizer should be thoroughly mixed with soil before placing the seed.

2.2.3 Planting
Cowpeas should be planted at the onset of rains. For a good plant stand and high yields, 
seeds must be of high quality. For early maturing varieties, planting at the beginning of the 
rains is advised so that the sensitive stages of the crop avoid the peak activity of insect pests. 
Ideally, planting should be timely in relation to the maturity period of the variety, such that 
the crop is harvested during the dry weather. 

2.2.3.1 Spacing 
Under sole cropping system, the recommended spacing for erect/semi-erect and spreading 
varieties is 60cm × 20cm and 50 cm x 75 cm respectively.  Row planting is recommended 
so that the correct plant density may be established. When intercropping with cereals the 
recommended method is to have one cowpea row between the cereal rows at 20 cm within 
the row, two seeds per hill.

The soil texture and moisture content determine planting depth. Generally the seeds are 
placed 2.0 to 5 cm below the soil surface. 

2.2.3.2 Seed rates
The amount of seed required depends on the variety, seed size, cropping system, and viability. 
Because of closer spacing more seeds of erect varieties are used compared with the spreading 
varieties. Similarly, fewer seeds are required when the cowpea is to be intercropped with 
other crops. The seed size also determines the quantity of seed to be used. Larger seeds 
implies more seed quantity is required for use. Generally the recommended seed rate is 12-
25kg/acre.

2.2.4 Crop rotation
This practice is recommended to avoid pest and disease build up. Rotation is mainly done 
with cassava, maize, sorghum or any other non-leguminous crop.

2.2.5 Weed Control

2.2.5.1 Common weeds and their Management
Weeds cause losses in cowpea production through nutrient and moisture competition. Losses 
of up to 100% having been experienced where weeds have been left uncontrolled. Major 
weeds affecting cowpea include; black jack (Bidens pilosa), pig weed (amaranth) Couch 
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grasses clover, Wandering Jew, sow thistle star grass and devils thorn. Perennial weeds with 
vigorous growth may choke the cowpea plants hence lowering yields. The weeds reproduce 
and spread mostly by means of seeds. Others reproduce by means of rhizomes and stolons.

Cowpea should be kept free from weeds in all stages of growth. Timely weeding is absolutely 
essential. Thorough weeding which reduces the risk of weed spreading and reduces the pest 
and disease infestation at the early stages is achieved by a first weeding two weeks after 
emergence followed by a second weeding three weeks later (just before flowering) in mono-
cropping. In intercropping, one weeding three weeks after planting may be sufficient except 
in high rainfall areas where a second selective weeding three weeks later may be necessary. 
Care should be taken to avoid damaging the shallow roots especially during the first weeding. 
Cultivation during flowering time is discouraged, to avoid flower shedding and when the 
field is wet to avoid spread of diseases and soil compaction. 

Where possible herbicides may be used to control weeds. The choice of herbicide depends 
on the predominant weed species and time of application. Pre-emergence herbicides are used 
to control weeds before they emerge while post-emergence herbicides are used to control 
weed after they emerge. If pre-emergence herbicide is applied, one manual weeding may be 
done depending on population.

2.2.5.2 Witch weed ( Alectra vogelii) 
Witch weed (Alectra vogelii) is a parasitic weed that parasitizes on legumes such cowpea, 
groundnut and soyabean. The weed deplete the host of nutrients resulting to yield reduction 
which can be as high as 100% in severe cases. The parasite is widespread in areas with low 
rainfall and poor soil fertility conditions.

Figure 1: Alectra Vogelii infestation of cowpea crop

The seeds are tiny and can be spread by wind, rain runoff, farm implements, shoes and 
hooves of livestock.  Fields infested by the weed are difficult to clean, because of the large 
amount of seeds produced and the dormancy mechanisms that enable it to stay in the soil for 
several years.

Control of witch weed is difficult as it produces large number of seeds and up to 75% of crop 
damage could be done before it emerges from the soil. To minimize the effects of the weed, it 
is advisable to use resistant varieties, practise crop rotations, uproot weed before flowering, 
raise the fertility of soils through use of organic manure and soil organic matter. 
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2.3 Crop Protection

Controlling Pests and Diseases
Diseases and pests contribute to low productivity in cowpea. Incidences and severity vary 
between seasons because of environmental conditions and management practices. Integrated 
disease and pest management and using environmentally safe sttrategies is recommended. 
The cowpea pests and diseases and their control measures are discussed in the following 
section. 

Pests and diseases are major constraints in cowpea production in Kenya. Under different 
conditions, losses of up to 50% have been reported due to anthracnose. Accuracy in pest 
and disease identification are important for proper management. It is therefore necessary 
to build the capacity of extension officers and growers in pest and disease management in 
order to minimize losses. Crop protection aims at providing the necessary information to 
stakeholders to minimize losses due to pests. 

Integrated pest management (IPM) is the use of a combination of various strategies for 
management of pests and diseases. These practices use plant resistance, physical, cultural, 
biological, chemical and exclusion options to maintain pest populations below economic 
injury levels, with minimal impacts on non-target organisms, food safety, terrestrial and 
aquatic environments. In IPM, scouting and monitoring of pests and establishment of action 
thresholds to guide application of management strategies are very important. Indications 
suggest that IPM in Kenya is not widely practiced by smallholders in many regions and 
therefore needs to be promoted to limit use of pesticides and enhance food and environmental 
safety. 

2.3.1 Arthropod Pests 
Various arthropod pests affect cowpeas both in the field and during storage. The field pests 
include aphid (Aphis fabae) cutworms (Agrotis spp.), root-knot nematodes (Meloidogyne 
spp), whiteflies (Bemicia tabaci), leaf miner (Lyriomyza spp), aphids (Aphis fabae), Flower 
thrips (Megalurothrips sjostedti), African bollworm (Helicoverpa armigera) Stink bug 
(Coptosoma cribraria) Pod bugs, (Riptortus pedestris), Grass blue butterfly (Euchrysops 
cnejus,Spiny), Spiny pod borer (Etiella zinckenella),and red spider mites (Tetranychus sp.). 
Storage pests affecting green grams include bruchids (Acanthoscelides obtectus) among 
others. Losses of up to 30-100% are caused by arthropod pests and rodents.

2.3.1.1 Armyworms (Spodoptera exigua)

Damage by the worms comprises of singular or grouped shaped holes on the leaves of 
infested plants as shown in Figure 2. Under heavy infestations windowing of leaves is only 
observed. Egg clusters appear as cottony or fuzzy substance on the leaf surface. Older larvae 
appear as dark green big brown caterpillars (1 to 3 cm long) with longitudinal stripes and a 
distinct yellowish sign on the forehead of mature caterpillars as seen in Figure 3.
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Figure 2: Armyworm damage on cowpea leaves
Photo source: ICRISAT

Figure 3: Armyworm larvae 
Photo source: ICRISAT

Management: Caterpillars may be hand-picked and crushed or dipped in hot water. The 
caterpillars may be also killed by putting half a handful of sand or saw dust in the infested 
leaves. One hundred grams of ground chilli and 2 kg of ash could be mixed, strained and 
the solution used to make upto 15 L and therefore sprayed on the leaves to kill caterpillars. 
Use neem based biopesticides e.g nimbecidine at 50 ml/20 L of water. Spray insecticides 
e.g  Lufenuron+ Emamectin Benzoate, Lufenuron, Lambda-cyhalothrin, Deltamethrin based 
insecticides. 

2.3.1.2 Cut worms

Damage is on young seedlings which are cut near the ground. Black larvae are found in the 
soil near the cut plant (Figure 4).

Figure 4: Larva cutting a cowpea stem
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Management: Dig around the collapsed plant to get the cutworm and kill it. Flood the area 
to suffocate the larvae in the soil. Mix equal quantities of sawdust, bran and molasses with 
enough water to make mixture sticky and spread around the base of the plants in the evenings. 
If the pest population is high, the larvae can be baited with straw mixed with an insecticide 
and molasses and sprayed within the field. Plough to expose caterpillars to predators and 
to desiccation by the sun, apply ash around the plant. Drench using neem based botanical 
insecticides such as Nimbecidine at 50 ml in 20 L of water. Spray with Alpha Cypermethrin 
(Tata Alpha 10 EC-5ml/20 litres water, Lambda-cyhalothrin (Dududthrin, 1.7- EC Rate-
60ml per 20L or 0.4 lts per acre).

2.3.1.3 Pod-borers (African bollworm, Legume Pod-Borer, Lima Pod Borer)

Damage is shown as defoliation in early stages with the larva’s head alone thrust inside the 
pods and the rest of the body hanging out as seen in Figure 5.

Figure 5: Pod borer on cowpea

Management: Monitor the crops frequently as there is only a brief period from hatching to 
boring of buds or pods by this pest. Handpick and destroy the caterpillars. Use bio-pesticides 
such as Bt or neem based products usually give good control of pod borers, provided they are 
applied to the young caterpillars before they gain entry into the pods or buds.

2.3.1.4 Spiny pod borer (Etiella zinckenella)

This spiny pod borer causes damage through dropping of flowers and young pods. Older 
pods have a brown spot through which a larva gained entry in the pod. Larvae are greenish 
initially, turn pink before pupation and have 5 black spots on the prothorax, see Figure 6. 
Adults are brownish grey moths whose prothorax is orange in colour with white striped fore 
wings.

Figure 6: Larva of the spiny pod borer
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Management: Deep ploughing within 2-3 years to eliminate the inactive pupa stage of the 
pest. Early sowing of short duration varieties, collect and destroy larvae and adults. Install 
pheromone traps at a distance of 50 m at 5 traps/ha for each insect pest. Conserve natural 
enemies like Tetrastichus sp., Bracon hebetor, Phanerotoma sp. and P. hendecasisella.

2.3.2 Root-not nematodes 
They usually appear sporadically within a cowpea field. Symptoms include stunting, 
yellowing, wilting and formation of galls on host roots. Infected plants occur in patches 
in the field. Roots branch abundantly starting from the gall tissue causing a ‘beard root’ 
symptom (Figure 7). Infected roots become knotty in severely infected plants the root system 
is reduced and the rootlets are almost completely absent. Roots are seriously hampered in 
their function of uptake and transport of water and nutrients. This should be covered under 
intergrated soil fertility management.

Figure 7: Galled roots of cowpea

Management: Maintain high levels of organic matter using manure and compost in the soil. 
Incorporate neem cake powder into the soil. Rotate cowpea with onions, baby corn, sweet 
corn, maize, millet, sorghum, sesame, cassava or Sudan grass among other crops. Solarize 
soils by ploughing during hot months to expose it to the hot sun that kills nematodes. Clean 
farm tools and footwear to remove cotaminated soil, uproot affected plants and burn or 
bury in deep pits, use biopesticides e.g Achook or nimbecidine at 50 ml/20 L of water. Use 
repellant crops such as marigold (Tagetes spp).

Flower thrips (Megalurothrips sjostedti) 
Damage is prominent on petioles, leaves and flowers that are heavily infested. Damaged 
petioles and leaves have tiny holes surrounded by discoloured areas. Infested flowers are 
brown, dried, or completely distorted (Figure 8). Flowers drop prematurely. Thrips also feed 
on pollen leading to decrease in pollination and seed set, pod production is low and pods are 
deformed as shown in Figure 8.
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Figure 8: Thrips on cowpea flowers

 

Figure 9: Dried pods infested with thrips

Management: Plough and harrow land before planting to reduce subsequent thrips attacks 
by killing pupae in the soil. Conserve natural enemies such as predatory bugs (Orius spp. and 
Anthocoris spp.) and predatory thrips. Early detection is particularly important at the onset of 
flowering. Spray the crop with botanical product (e.g. some plant extracts: garlic, rotenone, 
neem, pyrethrum, etc.) or with biopesticides (e.g. Spinosad), if infestation is severe. 

2.3.3 Aphids (Aphis craccivora) 
Adults and nymphs damage the growing tips of the plant and leaves by feeding on them. 
Under heavy infestation, the leaves curl and become discoloured (Figure 10). They excrete 
honey dew as they feed, on which black sooty mould grows and covers the leaf surface 
leading to reduced photosynthesis. Aphids also transmit Cowpea aphid borne mosaic virus.
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Figure 10: Aphids colonies on cowpea leaf and pods 
Photo source: ICRISAT

Management: Plant early and scout regularly for aphids and destroy and bury infested plant 
materials to reduce aphid colony in the field. Destroy all volunteer crops and weeds. Practice 
crop rotation, use of sticky traps (blue/yellow), and yellow water. Spray soapy solution (10-
15 tablespoon full of liquid soap in 20lt of water), use overhead irrigation to knock aphids 
off the leaves.

Avoid powder detergent soaps because they can burn plant leaves and if used frequently, will 
reduce soil fertility. Use garlic or a mix of garlic and neem; red chilli pepper and soap (take 
50g mix in 2 lts of water, boil for 15 minutes, allow to cool and spray) and pyrethrum flower. 
Spray with Alpha-cypermethrin –based products (Albaz 10 EC; Alfacyper EC; Alfagold 100 
EC). Usually 20-30 ml per 20 litres of water. Spray with Thiamethoxam based products e.g 
Actara at a rate of 20 g / 20 Lof water.

2.3.4 Pod sucking bugs 
Pod sucking bugs suck sap from pods and seeds causing various levels of damage depending 
on the stage of growth of seeds at the time of attack (Figure 11). Feeding may cause necrosis, 
pod malformation, premature drying, shriveling of seeds, loss of germination ability, and 
formation of empty pods. 

Figure 11: Pod sucking bugs
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Management: Bugs can be collected regularly by hand and killed, especially during 
flowering and pod formation. Conserve natural enemies such as the assassin bug, spider, 
praying mantis and ant which are important natural enemies of pod sucking bugs that kill or 
deter bugs. Spray Neem products to repel bugs. If necessary, spraying should be done in the 
morning when the immature stages are exposed.

2.3.5 Red spider mites (Tetranychus spp.)
Spider mites damage are particularly severe during the dry season and may cause damage by 
reducing plant growth, flowering, number and length of pods, and number of seeds per pod, 
(Figure 12). They also transmit sterility mosaic disease.

Figure 12: Red spider mite feeding marks on the leaf

Management: Avoid planting next to infested fields; avoid frequent use of broad-spectrum 
pesticides, particularly pyrethroids as this may lead to spider mite outbreaks. Use overhead 
irrigation or wash plants with a strong jet of water to knock off mites and to destroy their 
webs. Remove and burn all infected plant parts. Spray using Abamectin based products e.g 
Abamite 2% EC; Abalone 18 EC or Dynamec 1.8 EC or Oxymatrine based products e.g 
LEVO 2.4 SL, according to the manufacturers recommendations. 

2.3.6 Whitefly (Bemisia tabaci) 
Damage on the pod appears as black spots and poorly filled with shriveled grains inside. 
The larvae and adults pierce and suck the sap from leaves, which may cause reduced plant 
growth. Yellowing of leaves, and wilting of the plant is observed when pest is present in 
large numbers. They produce honeydew, leading to growth of sooty mould on leaves and 
pods thus resulting to reduced photosynthesis (Figure 13).
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Figure 13: White flies on cowpea leaf

Management: Mount yellow sticky traps to trap adults-4 traps/300 m2 at 50 cm above the 
ground. Spray Azadirachtin based products, 0.03% (50 ml/20 l water) when symptoms 
appear. Spray with pepper at rate of 30 chopped peppers put in 1 litre warm water. Soak 
for 1 day, dilute in 10 l water. Conserve natural enemies and parasitoids; spray Neem based 
botanical insecticides such as Nimbecidine at 20 ml in 20 l of water. Intercrop with onions 
and garlic. Drench with imidacloprid based products such as confidor 200 SL, Imax 200 
SL, and Tata Mida 200 SL at a rate of 10 ml in 20 litres of water. Spray lambda-cyhalothrin 
based products. such Duduthrin 1.7 EC at 60 ml/20 l of water. Spray alpha-cypermethrin 
based products e.g. Bestox 100 EC at 6 ml/20 l of water, or Tata Alpha 10 EC at a rate of 6 
ml per 20 litres of water.

2.3.7 Bruchids (Zabrotes subfasciatus, Acanthoscelides obtectus)
They are small grey or brown to reddish-brown beetles (3-5 mm) which damage cowpea 
seeds by boring holes to lay eggs. Inside the seed, eggs hatch into a whitish larvae which 
develop further into an adult as shown in Figure 14. The larvae feed on seeds destroying 
them or reducing their germination capacity. The adult emerges from the seeds leaving small 
round holes on the cowpea seeds. Heavy infestation can result in a large number of holed 
seeds, with adults moving across the stored grains. Infested cowpea show small dark circular 
windows on their skins.
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Figure 14: Dark circular window damage caused by Bruchids

Management: Harvest early to avoid infestation. Clean store and burn all the trash, apply oil 
such as cotton seed or coconut oil. Solar drying of cowpeas before storage is essential. Do 
not store the newly harvested cowpea with the old ones. Before storage, treat or mix stored 
seed with a mixture of Pesticidal plant parts (e.g. neem, lantana, pyrethrum among others). 
Dress the seeds with neem seed oil at a rate of 5 ml/kg, use of pyrethrum based botanicals 
weevils.

2.4 Major diseases of cowpea

2.4.1 Diseases affecting Cowpea during production
There are various diseases affect cowpea in the field. These include aphid borne mosaic 
virus (CabMV), cowpea mosaic virus, Anthracnose, bacterial Leaf Blight, fusarium wilt, 
yellow blisters, Scab, Brown rust, soft stem rots, brown blotch, bacterial canker, cercospora 
leaf spot, Leaf crinkle disease (Leaf curl virus), macrophomina Blight (Macrophomina 
phaseolina), powdery mildew (Erysiphe polygoni) and root rot.

2.4.1.1 Cowpea mosaic virus
The virus affects all growing stages of the plant, flowering, poding and seedling stages. The 
leaves and the whole plant are also infected. Symptoms exhibited on cowpea are leaves mild 
to severe chlorotic mottling, distortion and stunting (Figure 15).

Figure 15: Mosaic patterns on cowpea leaves
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2.4.1.2 Anthracnose (Colletotrichum lindemuthianum)
The fungus attacks all aerial part parts and at any stage of plant growth. Symptoms include 
circular, black, sunken spots with dark centre and bright red orange margins on leaves and 
pods as shown in Figure 16. In severe infections, the affected parts wither off. Seedlings are 
affected soon after seed germination.

 

Figure 16: Brown sunken spots on leaves and grains

Management: Use certified seed and practise crop rotation with non-legumes. Work in 
uninfected parts of the field first before the infected area. Avoid unnecessary movement in the 
infected areas to minimize spread of the disease. Disinfect farm implements after working 
from one field before proceeding to the other using jik 50 ml/L. Spray with Flutriafol 125/L 
based product such as Jupiter 125CS or Bifenoconazole based products such as Domain 
25% according to the manufacturers’ recommendations. Seed dress with Carbendazim (2g/
kg) of seed.

2.4.1.3 Bacterial Leaf Blight (Xanthomonas phaseoli)
The disease is characterized by many brown, dry and raised spots on the leaf surface and 
common on leaves in the mid to upper canopy (Figure 17). When the disease is severe, spots 
coalesce and leaves become yellow and fall off prematurely. The lower surface of the leaf 
appears red due to the formation of raised spots.

Figure 17: Brown spots surrounded by yellow margins
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Management: Destroy infected plant residues and use disease-free seed. Field activities 
should be avoided when the foliage is wet. Start spraying at age of flower bud formation 
during flowering/fruit set, until fruits have developed to half their size using fungicides listed 
below. Use copper based products such as samaya Kop 50WP- 80 g/20 L of water and Isacop 
60g/20 L of water.

2.4.1.4 Cercospora leaf spot  (Cercospora canescens)
This is an important disease of cowpeas occurring in a severe form and causing heavy losses. 
Symptoms include appearance of many small spots with pale brown centres and reddish 
brown margins on leaves that later spread to the branches and pods (Figure 18). Under 
favourable environmental conditions, severe leaf spotting and defoliation occurs at the time 
of flowering and pod formation.

Figure 18: Heavy leaf spotting with pale brown centres and reddish brown margins 

Management: Avoid injuring the plant as this creates avenues for pathogen entry. Disinfect 
farm implements using Jik 50 ml/1 L of water to prevent pathogen spread. Prune severely 
infected plant parts and destroy through burning. Spray using Mancozeb based products such 
as Dithane MAS and alternate with Carbendazim based produts such as Rodazim according 
to manufacturers’ recommendations. 

2.4.1.5 Macrophomina root rot 
Symptoms begin appearing at 4 weeks as raised white cankers at the base of the stem. The 
affected plants become stunted with dark green and mottled leaves that are reduced in size 
(Figure 19). Leaves of affected plants dry and drop. Flowering and podding are greatly 
reduced. When the affected plants are split/open vertically from the collar downwards, 
reddish discoloration of the internal tissues is clearly visible while the internal root tissues 
appear white. The severity of the disease increases with the increase in temperatures. Fungus 
survives in the upper layers of the soil and enters the plant through injuries on the stem.
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Figure 19: Yellowing of infected leaves and root rot
Photo source: CIAT

Management: Practice crop rotation with non legumes. Destroy infected plant residues 
by burning and burying. Disinfect farm tools with Jik 50 ml/L of water. Treat seeds with 
Trichoderma based products e.g Rootgard, ECOT or Trianum P before planting, or as a soil 
drench. Fungicides e.g Carbendazim based ones such as Rodazim SC or Saaf WP may be 
drenched in soil before planting according to manufacturers’ recommendations.

2.4.1.6 Yellow mosaic (Mungbean yellow mosaic virus)
Initial symptoms are mild scattered yellow spots on young leaves which gradually enlarge 
on some leaves turning them completely yellow (Figure 2 1). Infected plants are stunted, 
mature late and produce very few flowers and pods. Pods of infected plants are reduced in 
size and turn yellow in colour. The disease is transmitted by whiteflies (Bemisia tabaci).

Figure 20: Vein clearing on cowpea leaves

Management: Use certified/disease free seeds. Seed treatment with Imidacloprid at 5 ml /
kg. Uproot infected plants and destroy by burying or burning to reduce inoculation on the 
farm. Control vector using biopesticides such as Nimbecidine 50 ml/L of water. Spray with 
fungicides such as Methyl demeton 25 EC 500 ml/ha or Thiamethoxam 75 WS 1g/3 litre and 
repeat after 15 days. Clear the bushes and weeds around the farm that act as alternate host 
for the whitefly vectors.
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2.4.1.7 Powdery Mildew (Erysiphe polygoni)
Symptoms include white powdery spots which merge to form a powdery coating on leaves, 
stems and pods. Under heavy attack, the colour of the powdery mass turns dirty white 
(Figure 21). Infected leaves show necrotic symptoms. Diseased plants are stunted, mature 
late and produce very few flowers and pods. Pods of infected plants are reduced in size and 
turn yellow. Leaves later dry up and the plant dies.

Figure 21: White powdery deposits on the leaves
Photo source: A.M. Varela, ICIPE

Management: Practise early planting, crop rotation with non-legumes for 2-3 seasons. 
Observe high field hygiene, uproot and destroy severely infected plants to reduce inoculum 
in the field. Avoid overhead irrigation to reduce humidity which promotes disease spread. 
Apply sulphur based protective fungicides at a rate of 30 g/10 ltrs water, such as Jet, Cosavet 
DF, Flosul Plus, Wetsulf WP or spray with Triadimefon at a rate of 40gm/20 ltrs water at 
10-14 day intervals, e.g. Bayleton WP25, and Edimefon 25 WP. 

2.4.1.8 Soft rot
The main symptoms are grey to green water soaked rot on the stems. The pods are covered 
by a white mass of mycelium (Figure 22).

Figure 22: Yellowing of leaves and rotting of cowpea stem
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Management: Plant in well-drained soil or make ridges when planting in cases of soils with 
poor drainage.

2.4.1.9 Root Rot and Leaf Blight (Rhizoctonia solani)
Initially symptoms appear as mild scattered yellow spots appear on young leaves. The spots 
gradually increase in size and ultimately some leaves turn completely yellow. Infected leaves 
also show necrotic symptoms. Diseased plants are stunted, mature late and produce very few 
flowers and pods.

Figure 23: Necrotic stunted and diseased plants mature late

Management: Seed treatment with Trichoderma viride at the rate of 4 g/kg or Pseudomonas 
fluorescens 10 g/kg. Spot drench with of Carbendazim based products such as Rodazim SC 
or Saaf WP and spray plants according to manufacturers’ recommendations. 

2.4.1.10 Rust (Uromyces phaseoli)
The disease symptoms are seen as circular reddish brown spots (pustules) which occur more 
commonly on the underside of the leaves, less abundant on pods and sparingly on stems. 
When leaves are severely infected, both the surfaces are fully covered by rust pustules 
(Figure 24). Shriveling occurs followed by defoliation resulting in yield losses.

Figure 24: Brown raised spots on leaves 
Photo source: ICRISAT
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Management: Plant early using certified seeds, practice crop rotation with non-legumes for 
a period of 2-3 seasons. Uproot and destroy severely affected plants including weeds and 
volunteer crops by burning or burying them deep. Do not walk through your field during 
wet weather to prevent the spread of the disease from one plant to another. Prevention can 
be done by spraying with copper oxychloride (cuprocaffaro micro 37.5 at a rate of 50 gm/20 
litres water or Isacop 50 WP at a rate of 60 g/20 litres of water once initial symptoms are 
observed.
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3 HARVESTING AND POST HARVEST MANAGEMENT 
3.1 Harvesting
Dry cowpea should be harvested when the plants turn yellow to light brown and the leaves 
start to fall off by hand picking the pods since they mature unevenly. When the entire plant 
is physiologically mature the plant is uprooted. Early-maturing and erect varieties, the pods 
mature and dry evenly, hence harvesting can be done once by uprooting the entire plant or 
hand picking. For indeterminate and prostrate varieties, the pods mature and dry unevenly 
hence the pods should hand-picked as they mature and dry. Harvesting should be prompt, 
as delay in harvesting encourages weevil infestation in the field and seed shattering. If the 
condition is humid the quality of grains may deteriorate due to moulds.

After harvest, pods should be sun-dried immediately, and then threshed. Before storage, 
clean grains and separate them from chaff or haulms through winnowing. Only well-dried 
and properly cleaned grains should be stored. It is important to dry cowpea before storage to 
reduce the moisture content of grains in order to avoid getting mouldy. Dry the pods for one 
to two weeks and well-dried cowpea grain should have less than 10% moisture content. Such 
grains should make a cracking sound when crushed between the teeth.

3.2 Drying of Cowpeas
The lower the moisture content, the better the quality of grains in storage. Cowpea grains 
and pods are often sun-dried for several days before storage to reduce pest infestations in 
storage. This strongly reduces infestation from the main storage pest, the cowpea weevil. 
Dry the pods on a clean surface such as a mats, plastic sheet, or tarpaulin, or on a raised 
platform. Do not dry the pods directly on the soil. Leaves can be dried and then stored for 
use in the dry season. Leaves should be sun-dried for 1-3 days, and can then be stored for up 
to a year after steaming, as dried leaves are not damaged by insects as much as dried grains. 
Sun-dried leaves may lose nutrients, but losses can be reduced by minimal cooking and by 
drying in the shade.

3.3  Threshing and winnowing
Cowpea can be threshed manually by beating the plants on a cement floor, or beating bagged 
pods with sticks once they are dry enough. Various types of threshing machines are available 
in different sizes, powered by petrol, diesel, or electricity, for small, medium, and large scale 
threshing of cowpea. Irrespective of the method used, cowpea grain can be easily damaged 
if threshed too roughly or when too dry. When damaged grains are planted as seeds, they 
germinate as weak seedlings with stunted growth and abnormalities. 

3.3.1  Moisture content before storage
Threshed grain should be dried on mats, plastic sheets or wire mesh trays raised on a platform. 
The seed should be spread thinly on the drying surface to allow air to pass through it and 
turned regularly to avoid overheating.

Test the grain to see if it is dry enough for storage or market by biting or pinching grain 
with your finger nails as shown in Figure 25. When dry enough, grain should break or crack 
rather than bend or stick between teeth or fingernails. One should test the moisture of the 
seed before threshing by using biting or pressing the seed between fore finger and thumb.
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Figure 25: Grain testing by biting or pinching the grain 

The salt test method is also a good way to determine the moisture of threshed seed: For this 
test, one needs a clean dry jar with a lid, some salt and a sample of bean grain. A sample (a 
handful is enough) from the middle of each bag of cowpea seed is taken. This is best done 
with a sampling spike. If after 10 minutes one can see damp salt stuck to the sides of the jar 
after shaking, the seed is too moist. This implies that the moisture is above the required 12- 
13%. If the jar is dry and there is no salt stuck to the sides of the jar, the seed is well dried 
and moisture content is approximately 10-11%.

Figure 26: Testing for grain dryness using the salt method
Adapted from Source: Soniia, 1998

3.4 Sorting and Grading
Careful harvesting and post-harvest handling are needed to avoid cracked or split grains. 
Sorting should separate broken seeds from full seeds remove foreign matter, discoloured 
or diseased or rotten grain, pest-damaged grain, and immature or shrivelled grain. These 
characteristics are the basis for grading the grains. 

3.4.1 Storage
Insect pests in particular can be devastating to cowpea during storage. There are storage 
insects that cause damage to the grain; it is therefore important to store it in a protected place. 
A serious insect during storage is cowpea weevil Callosobruchus maculatus. 

Clean the store thoroughly before a new crop is brought in. Old residues should be burnt. 
Only well-dried and properly cleaned grains should be stored. As mentioned above, a well-
dried cowpea should have less than 10 % moisture content with 8-9% moisture content 
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recommended for long term storage. Stack bags on a raised platform or wooden pallet away 
from the wall. Avoid direct contact of storage bags with the ground. Inspect and remove 
infested or rotting grains regularly. Cowpea that are not stored with either chemicals or 
effective non-chemical methods are often completely consumed by storage pests within 10 
to 12 months of storage. Most farmers sell cowpea shortly after harvest, partly because they 
have difficulty dealing with storage. 

Use of hermetic bags such as PICS (Purdue Improved Cowpea Storage), bags (Figure 27) to 
store grain under air-tight conditions and keep away insects from the grain. Place grain in the 
innermost bag and tie this bag tightly. Then tie the middle bag, and finally tie the outermost 
bag. When all the bags are tied, any insects in the grain die from lack of oxygen. It is not 
necessary to treat seed against storage pests when using hermetic bags. Ensure the hermetic 
bags are protected from rats and mice for them to remain effective. 

     

Figure 27: Demonstration on PICS bag use
Source: (https://picsnetwork.org)
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4 VALUE ADDITION AND UTILIZATION 
Cowpeas are cultivated for the seeds (shelled green or dried), the pods or leaves that are 
consumed as green vegetables or for used for green manure. Livestock, particularly cattle, 
thrive on the stems and leaves left once the seeds have been harvested. Green Manure Cowpea 
fixes nitrogen efficiently, with amounts of up to 70 kilograms per hectare per year added to 
the soil. This makes it useful living mulch for reconstructing broken-down land. Tender 
cowpea leaves and shoots contain 4% protein, 4% carbohydrates and are rich in calcium, 
phosphorus and vitamin B. Dried seeds contain 22% protein and 61% carbohydrates. The 
leaves may be dried and stored for later use. Cowpeas that are sprayed with pesticides should 
not be eaten as leafy vegetables unless pre-harvest intervals are followed. 

In Kenya, where cowpeas are the preferred food legume, they are consumed in three basic 
forms: Cooked together with vegetables, spices and oil, to produce a thick soup, which 
accompanies the staple food (rice, ugali or chapati). They are also cooked as vegetables and 
they are a good source of Vitamins A, B and C rich in calcium, phosphorus, carbohydrates 
proteins and fibre. Dried seeds contain protein and carbohydrates and are recommended for 
consumption, by health experts due to the health benefits. Immature pods are also consumed 
as salad. In some areas cowpeas are grown as pasture, cover crop and green manure. 

4.1 Value Addition
Green cowpea grains are boiled, canned or frozen. Dry mature grains are also suitable for 
boiling and canning.
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5 TAKE HOME MESSAGES  
The main points to remember in green grams production are:

•	 Do timely land preparation and timely planting to take advantage of rain and control 
diseases.

•	 Plant clean certified seeds to prevent seed-borne diseases. 
•	 Plant clean seeds for high germination, uniform growth and maturity.
•	 Keep proper population for optimal yield and reduced disease incidence.
•	 Maintain a weed free field to reduce competition and disease build up.
•	 Prevent and control of pest and diseases in all stages to minimize loss (quantity and 

quality). 
•	 Scout once to twice a week for pests and diseases for timely management.
•	 Uproot and destroy severely infected plants by burning. 
•	 Timely harvesting and proper post-harvest handling for long shelf life.
•	 Ensure timely harvesting and proper post-harvest handling for long shelf life.
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KCEP-CRAL Extension Manuals are well-written and up-to-date publications with basic 
information that Extension Officers and service providers need in each value chain. The 
comprehensive manuals cover all areas of the value chain. 

Available extension manuals cover basic cereals (maize, millet and sorghum), pulses (beans, 
cow peas, pigeon peas and green grams), soil climate smart agriculture and Farming as a 
Business as listed:
1. Common Dry Bean Extension Manual
2. Cow Pea Extension Manual
3. Green Gram Extension Manual
4. Pigeon Pea Extension Manual
5. Maize Extension Manual
6. Millet Extension Manual
7. Sorghum Extension Manual
8. Climate Smart Agriculture Extension Manual
9. Farming as a Business Extension Manual
10. Integrated Soil Fertility and Water Management Extension Manual
11. Farm Level Agricultural Resilience and Adaptation to Climate Change Extension  Manual


