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ABSTRACT 
 
Aim:  To identify farmer preferred cowpea varieties in coastal lowland Kenya.  
Study Design:  The experiment was laid out in a randomized complete blocks design with three 
replications. 
Place and Study Duration:  Tezo location, Bahari division, Kilifi County, Kenya during July – 
October 2011/2012 cropping seasons. 
Methodology:  Thirty nine farmers (30 female and 9 male) from three farmer groups in Tezo 
location, Kilifi County participated in the establishment and evaluation of 11 cowpea varieties using 
their own selection criteria. The varieties were evaluated at flowering, podding, maturity and post 
harvest stages. Farmers’ cowpea selection criteria before flowering and at podding were high grain 
yield, drought tolerance, early maturity, ease of harvesting and leafiness.  
Results:  Kutambaa, KVU 27-1 and Nyeupe were rated top varieties at these stages. Farmers’ 
selection criteria at maturity and after harvest included grain yield, color, taste and cooking 
duration. KVU 419, Kaima koko and Nyeupe were rated top varieties at these stages. Grain yield 
varied from 3.3 t ha-1 (KVU 419) to 0.48 t ha-1 (Kaima koko).  
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Conclusion:  The results of this study have demonstrated the need for plant breeders to integrate 
grain color, taste and cooking duration traits in cowpea improvement programmes. Integration of 
KVU 419, Nyeupe, KVU 27-1 and Kutambaa cowpea varieties into the maize-based system is likely 
to improve cowpea productivity in Kilifi County, Kenya. 
 

 
Keywords: Grain yield; maize-based; Nyeupe; drought; leafiness; color. 
 

1. INTRODUCTION 
 
Plant breeding and agricultural promotion 
programs continue to be patterned after those in 
western industrialized countries, emphasizing the 
use of modern innovations that practice the 
development of high yielding varieties that 
perform well in environments that are stabilized 
through the use of irrigation, fertilizers, pesticides 
and other inputs [1]. Perhaps the most significant 
realization at the beginning of the 21st century is 
the fact that the areas in the developing          
world, characterized by traditional/subsistence 
agriculture, remain poorly served by the top-
down transfer-of-technology approach, due to its 
bias in favor of modern scientific knowledge and 
its neglect of local participation and traditional 
knowledge [2]. Single genotypes have been 
widely promoted, to be grown in pure stands 
regardless of the system in which the crop is 
currently being grown or the availability of risk 
reducing inputs [1]. This could be the reason why 
many promising crop varieties coming out of 
national agricultural research institutes and 
universities are often not taken up by farmers. 
For example, despite the availability of improved 
maize varieties farmers still grow coastal maize 
landraces in coastal lowland Kenya [3]. 
According to [4], the disconnect that has been 
there between the crop varieties which have 
been released by plant breeders for a particular 
region and what the farmers in that region grow 
raised two major challenges. First new varieties 
can be disappointing to farmers in case 
undesirable traits go undetected during the 
breeding process. Second, breeders discard 
many crosses and varieties during the selection 
process because of traits considered 
undesirable. However, these traits may actually 
be of interest to farmers, thus indicating the 
communication gap between breeders and 
farmers [5].  
 
The top-down transfer-of-technology approach 
as a strategy in promoting agricultural programs 
has not produced the desired results of 
sustainable and increased crop yields. It has also 
failed to make use of the significant agricultural 
biodiversity available and its potential to address 
food security concerns and issues in the region 

[1]. The most effective way to ensure adoption of 
improved cultivars is involving farmers in the 
process of development. Participatory varietal 
selection (PVS) is a simple way for breeders and 
agronomists to learn which varieties perform well 
on-station and on-farm and to obtain feedback 
from the potential end users in the early phases 
of the breeding cycle. It is a means for social 
scientists to identify the varieties that most men 
and women farmers prefer, including the reasons 
for their preference and constraints to adoption 
[6]. It has shown success in identifying an 
increased number of preferred varieties by 
farmers in a shorter time than the conventional 
system, in accelerating their dissemination and 
increasing cultivar diversity [7].  
 
[8] reported that complex farming systems, 
adapted to the local conditions, have helped 
small scale farmers to sustainably manage harsh 
environments and to meet their subsistence 
needs, without depending on mechanization, 
chemical fertilizers, pesticides or other 
technologies of modern agricultural science. 
According to [1] a small farmer deals with a 
variable environment and has multiple production 
objectives that will affect his or her choice of 
crops and selection of genotypes. Next to yield, 
which in formal breeding programmes is by far 
the most important objective, yield stability, 
adaptation to production techniques and 
conditions, and various consumption purposes 
are selected for. This range of objectives           
often results in the use of a large number of 
varieties by individual farmers and the use of 
genetically heterogeneous varieties. Farmers 
need adaptation to the local and variable water 
and soil conditions in combination with a variety 
of characteristics related to labour and food 
availability, intercropping and weed competition 
[9]. Consumption objectives include culinary and 
cultural preferences regarding taste, color, 
consistence, size, cooking time, processing 
quality and suitability for preparation of traditional 
dishes or drinks. Consumption criteria also 
include secondary uses, such as leaves of sweet 
potato, cowpea and cassava as vegetable or 
animal feed [9]. Cowpea is the most important 
grain legume in coastal Kenya, mainly grown as 
an intercrop with maize [10,11]. There are many 
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cowpea varieties with potential for high yields 
tolerance to drought and resistance to insects in 
the region but have not been evaluated by 
farmers. The current study was carried out to 
identify cowpea varieties most preferred by 
coastal farmers through participatory variety 
selection.  
 
2. MATERIALS AND METHODS 
 
2.1 Experimental Site  
 
The participatory varietal selection study was 
carried out on-farm at Majaoni in Tezo location, 
Kilifi County which is 68 km north of Mombasa. It 
lies between latitudes 3º S and 4º S and 
longitudes 39º E and 40º E. The region receives 
an average annual rainfall of 600–1100 mm that 
comes in two seasons [12]. The long rains are 
received in March/April through August while the 
short rains are received in October, November 
and December. The long rains season is the 
most important cropping season and 75% of the 
annual rainfall is usually received during this time 
[13]. Mean monthly minimum and maximum 
temperatures are about 22ºC and 30ºC, 
respectively, and the mean relative humidity is 
80% [14]. According to [12] the soils in coastal 
lowland Kenya are mostly ferralsols. These soils 
have low organic matter content, are deficient in 
essential plant nutrients (especially nitrogen), are 
prone to leaching, and have a pH ranging 
between 5 and 7 [15]. 
 
2.2 Experimental Design, Treatments and 

Crop Husbandry 
 
Needs of farmers were assessed using the 
participatory rural appraisal technique to set 
goals and identify farmer’s preferences and 
perceptions on ideotype cowpea cultivar [16]. 
Farmers who participated and evaluated the 
cowpea varieties were representative of the area. 
The participant farmers were selected based on 
their indigenous knowledge [1] and from the most 
active farmer groups growing maize and cowpea 
in the region. The farmer groups were identified 
through the County Director of Agriculture’s office 
in Kilifi. Participants in the participatory varietal 
selection were drawn from Lamukani, Dziuzeni 
and Sife moyo farmer groups, all in Bahari 
Division, Kilifi County. The farmer groups were 
briefed by the researcher on what was involved 
in varietal selection exercise. Only farmers from 
each group who accepted to take part in the 
study were involved in participatory variety 

selection. Traits preferred by farmers were 
identified and prioritized for both men and 
women. Cowpea varieties were established and 
evaluated in one of the farmer group’s field in 
Tezo location based on yield performance and 
farmers’ selection criteria, according to [1]. The 
test varieties included the most popular local 
varieties and improved varieties which are 
recommended for the region. Cowpea varieties 
were laid out in a randomized complete block 
design (RCBD) and replicated three times.  
 
The cowpea varieties evaluated were (plate 1 - 
11): (i). KVU 419 (improved variety from KALRO 
Katumani); (ii). Khaki (local variety); (iii). K80 
(improved variety for the coastal region); (iv). 
Macho (local variety); (v). Kaima-koko (local 
variety); (vi). Nyeupe (local variety); (vii). KVU 
27-1 (improved variety from Katumani); (viii). 
Nyekundu (local variety); (ix). M 66 (improved 
variety from Katumani); (x). Kutambaa (local 
variety); and (xi). Mwandato (local variety). Each 
variety was grown in a 5 m x 5 m plot size. The 
plant spacing was 60 cm by 30 cm with two 
seeds per hill. Land was ploughed using a tractor 
and the farmers participated in the leveling and 
planting. There were two weedings:  Three and 
seven weeks after planting, respectively. Insect 
pests were controlled by spraying with a 
pesticide cypermethrin 100/1 EC (pestox ® 100 
EC) two weeks after planting then fortnightly up 
to podding stage. Pestox insecticide, whose 
active ingredient is cypermethrin, is a synthetic 
pyrethroid that belongs to a group of insecticides 
used widely as industrial and agricultural 
pesticides [17]. 
 
Thirteen (13) farmers (10 female and 3 male) 
from each farmer group participated in the 
exercise. The farmers participated in land 
preparation, crop establishment, weeding, pest 
control and harvesting. Evaluation was done 
before flowering and at podding, maturity and 
post-harvest stages. The female and male 
farmers were assisted to develop selection 
criteria independently and then jointly. At every 
evaluation time all farmers were given voting 
cards. Males were given red cards while the 
females were given green cards. All the farmers 
were given a voting card to pick the variety which 
was best for a certain trait, before choosing the 
second best and so on. After harvest, all the 
varieties were cooked in pots before the 
organoleptic test. During cooking, the water 
boiled in the pot first before the cowpeas were 
placed in. The time taken from when the 
cowpeas were put in the boiling water to when 
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they were ready for eating was recorded. 
Farmers were later allowed to taste all the 
varieties and rank them in order of decreasing 
palatability. Cooked cowpea samples were 
scored by semi-trained sensory panel using a 
modified version of quantitative descriptive 
analysis (QDA) since standards were not 
provided [18]. The sensory panel, which 
consisted of ten (10) panelists, was conducted at 
one of the farmer’s homes near the farmer group 
field where the evaluation was conducted [19]. 
The languages used during the sensory testing 
were Kiswahili (national language) and Giriama 
(local language). The panelists had been 
screened for familiarity with the cowpea dish and 
ability to determine differences between cowpea 
dishes from different cowpea varieties. Sensory 
attributes evaluated were color and taste. 

2.3 Data Collection 
 
Data were collected before flowering, at podding, 
maturity and post harvest stages. Before 
flowering and at podding the farmers evaluated 
the varieties on the basis of grain yield (pod 
load), drought tolerance (based on leaf 
phenoology such as leaf senescence) [20], time 
to maturity, and ease of harvesting (plants with 
large pods were considered easy to harvest). At 
maturity and post harvest stages the farmers 
evaluated the varieties based on grain color, 
grain yield (in terms of kg per plot), taste 
(organoleptic test after cooking) and cooking time 
(time taken to cook in boiling water). Each 
criterion was scored on a scale of 1 to 5 (1 = very 
poor, 2 = poor, 3 = average, 4 = good and 5 = 
very good) for each variety [4]. 

 

  
 

Plate 1. KVU 419 cowpea variety 
 

 

Plate 2. Nyeupe cowpea variety 
 

  
 

Plate 3. Macho cowpea variety  
 

Plate 4. Kaima koko cowpea variety  
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Plate 5. Khaki cowpea variety 
 

 
Plate 6. K80 cowpea variety  

  
 

Plate 7. Kuhambala cowpea variety 
 

 
Plate 8. M66 cowpea variety  

  
 

Plate 9. Mwandato cowpea variety 
 

Plate 10. KVU 27-1 cowpea variety 
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Plate 11. Nyekundu cowpea variety 
 

2.4 Data Analysis 
 
Collected data were analyzed by the general 
linear model (GLM) procedure for analysis of 
variance using SAS statistical package (SAS 
Institute, 1993). Where the F values were 
significant, means were compared using the 
least significant difference (LSD) test, at p = 
0.05. 
 

3. RESULTS  
 
3.1 Farmers’ Rating of Cowpea Varieties 

before Flowering and at Podding 
Stages 

 
The male farmers’ selection criteria in order of 
decreasing preference were early maturity, high 
grain yield, drought tolerance, ease of harvesting 
and leafiness (Table 1). The female farmers’ 
selection criteria in order of decreasing 
preference were high grain yield, drought 
tolerance, pest and disease resistance, ease of 
harvesting and leafiness. Both men and women 
ranked leafiness fifth. Early maturity was a top 
priority for the men but it did not feature in the 
women’s criteria, while pest and disease 
resistance featured in the women criteria as a 
priority but not in the men selection criteria. 
Farmers’ collective selection criteria knocked out 
the female farmers’ criteria of pest and disease 
resistance and reorganized the male farmers’ 
criteria by considering the female farmers’ priority 
criteria of high grain yield and drought tolerance. 
Most of the traits in the farmers’ selection criteria, 
such as high grain yield, drought tolerance and 
early maturity, were similar with the traits 

considered by plant breeders. The farmers’ 
selection criteria differed from those of plant 
breeders in that the former included traits such 
as ease of harvesting and leafiness (Table 1). 
 
In Table 2, male farmers rated M66 to be earliest 
maturing cowpea variety followed by KVU 27-1 
and Kutambaa. The female farmers rated KVU 
27-1 and Kutambaa the best for that trait 
followed by Nyekundu. Kutambaa was rated the 
highest yielder by both male and female farmers, 
but male farmers also ranked Kaima koko as the 
highest yielder.  
 
The female farmers rated KVU 27-1 as drought 
tolerant while male farmers rated Kutambaa as 
drought tolerant. Khaki variety was rated the best 
in terms of ease of harvesting by male farmers 
while female farmers ranked Nyeupe as the best 
in this attribute. The mean scores in Table 2 
indicate that the best varieties were Kutambaa, 
KVU 27-1 and Nyeupe with mean scores of 1.9, 
2.3 and 3.0, respectively.  
 
3.2 Farmers’ Rating of Cowpea Varieties 

at Maturity and Post Harvest Stages 
 
The variety selection criteria used by farmers at 
maturity and post harvest stages were grain 
color, taste, grain yield and cooking time      
(Table 3). 
 
Unlike most plant breeding programmes, farmers 
considered taste and cooking time as key criteria 
in cowpea variety selection. Male and female 
farmers had the same scores for each of the 
varieties evaluated. Farmers identified Nyeupe 
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as having the best color, KVU 419 as the highest 
grain yielder, Macho as tastiest and Khaki as the 
fastest cooking (Table 3). Across the selection 

criteria, the most preferred cowpea varieties 
were KVU 419, Macho and Nyeupe with mean 
scores of 2.5, 2.8 and 3.3, respectively.  

 
Table 1. Male and female farmers’ criteria for sele cting cowpea varieties and the most 

preferred traits 
 

Criteria 
Ranking Men Women Men and women 
1 Early maturity  High grain yield High grain yield 
2 High grain yield Drought tolerance Drought tolerance 
3 Drought tolerance Pest and disease resistance Early maturity 
4 Ease of  harvesting  Ease of harvesting Ease of harvesting 
5 Leafiness Leafiness  Leafiness 
Note: pest and disease resistance was based on pest and disease damage scores on leaves, pods and grains 

 
Table 2. Farmers’ rating of cowpea varieties before  flowering and at podding stages 

 
Cowpea 
variety 

Early maturity High yield Drought 
tolerance 

Ease of 
harvesting 

Mean 
score 

Men Women Men Women Men Women Men  Women 
KVU - 419 4 4 2 5 3 5 3 3 3.6 
Khaki 3 5 2 5 2 5 1 5 3.5 
K80 4 5 2 5 4 3 3 5 3.9 
Macho 5 5 2 5 5 5 5 5 4.6 
Kaima- koko 5 4 1 3 3 3 3 5 3.4 
Nyeupe 4 5 4 2 2 3 3 1 3.0 
KVU 27-1 2 1 2 4 3 1 2 3 2.3 
Nyekundu 5 2 5 2 5 4 5 3 3.9 
M 66 1 4 4 5 3 3 5 5 3.8 
Kutambaa 2 1 1 1 1 3 3 3 1.9 
Mwandato 5 3 5 2 5 2 5 2 3.6 

*Overall Scores: (1 – 5) Scales; 1 = Very good, 2 = Good, 3 = Average, 4 = Below average and 5 = Poor 
 

Table 3. Farmers’ rating of cowpea varieties at pos t harvest stage 
 

Cowpea 
variety 

Colour 
(score) 

Grain 
yield 
(score) 

Taste 
(score) 

Cooking 
duration 
(minutes) 

Cooking 
(score) 

Mean 
score 

Actual grain 
yield (t/ha) 

KVU - 419 2 1 5 39 2 2.5 3.30 
Khaki 5 5 5 29 1 4.0 1.40 
K80 5 5 5 40 3 4.5 0.90 
Macho 3 2 1 63 5 2.8 2.66 
Kaima- koko 5 5 3 55 5 4.5 0.48 
Nyeupe 1 5 2 52 5 3.3 1.04 
KVU 27-1 4 4 5 55 5 4.5 1.70 
Nyekundu 5 5 2 57 5 4.3 1.68 
M 66 5 3 5 47 4 4.3 1.80 
Kutambaa 5 5 4 55 5 4.8 1.20 
Mwandato 5 5 5 82 5 5.0 1.06 

*Scores scales: (1 – 5); 1 = Very good, 2 = Good, 3 = Average, 4 = Below average and 5 = Poor; cooking 
duration was the time the cowpea variety took to be ready for eating while cooking score was the score based on 

the time taken to be ready for eating 
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Table 4. Farmers’ overall rating of the cowpea vari eties 
 

Cowpea variety  Mean scores  Mean scores  
Flowering and podding 
stages 

Maturity and post 
harvest stages 

KVU - 419 3.6 2.5 3.1 
Khaki 3.5 4.0 3.8 
K80 3.9 4.5 4.2 
Macho 4.6 2.8 3.7 
Kaima- koko 3.4 4.5 4.0 
Nyeupe 3.0 3.3 3.2 
KVU 27-1 2.3 4.5 3.4 
Nyekundu 3.9 4.3 4.1 
M 66 3.8 4.3 4.1 
Kutambaa 1.9 4.8 3.4 
Mwandato 3.6 5.0 4.3 

*Scores scales: (1 – 5): 1 = Very good, 2 = Good, 3 = Average, 4 = Below average and 5 = Poor;  
Note: ranking dependent on the stage of evaluation 

 
3.3 Overall Ranking of the Cowpea 

Varieties 
 
Farmers’ overall evaluation before flowering, at 
podding, maturity and after harvest ranked KVU 
419, Nyeupe, KVU 27-1 and Kutambaa as the 
most preferred varieties with mean scores of 3.1, 
3.2, 3.4 and 3.4 respectively (Table 4). Improved 
varieties K80, M66 and local varieties Nyekundu, 
and Kaima koko were ranked below average. 
 
4. DISCUSSION 
 
From the study the farmers’ most preferred trait 
was grain yield. Similar observations were made 
by [21] and [22] who reported that high grain 
yield was ranked top because all the farmers 
who participated in the evaluation used cowpea 
mostly for grain production. The different patterns 
in the gender division of labour and final forms of 
consumption of cowpea influence men’s and 
women’s varietal selection criteria [2]. Women 
were also concerned about storage quality and 
this is reflected in the fact that they considered 
resistance to diseases and insect pests as very 
important criteria. This is because women have 
more knowledge of cooking, food processing, 
preservation and storage [1]. Although most of 
the variety selection criteria for men and women 
were similar, the slight variation is an indication 
that male and female farmers have particular 
preferences for certain traits. They have different 
preferences because they are related to the food 
chain in different ways, and often at different 
times and places. According to [2] men have 
more selection criteria for production 
performance and storage while women have 
more criteria related to processing and food 

preparation, where final forms of consumption 
are also considered. [23] argued that men and 
women play different roles and responsibilities 
within the household, in farming, and in society, 
yet the operational implications are often 
obscured, by gender bias and ignorance on the 
part of plant breeders.  
 
Farmers differed from researchers by 
considering grain color, ease of harvesting, taste 
and cooking time as key variety selection criteria. 
According to [24] farmer’s selection criteria are 
based on ecological needs, livelihood uses, and 
gender, social and economic needs. This shows 
the significance of involving farmers in varietal 
selection to complement plant breeders’ 
selection processes; thereby enhancing adoption 
and diffusion of any recommended variety [21]. 
At podding stage the farmers selected the high 
yielding varieties based on pod load. The number 
of pods per plant has been reported to be the 
main yield component with direct effects on 
cowpea grain yield [25].  
 
The low broad sense heritability for pod load 
implies that the trait is influenced by 
environmental effects [26]. The varieties which 
both male and female farmers selected at 
podding stage were not the ones they selected at 
maturity and post harvest stages. The overall 
rating identified four cowpea varieties namely 
KVU 419, Nyeupe, KVU 27-1 and Kutambaa 
based on the farmers’ most preferred traits of 
early maturity, pod load, drought tolerance, ease 
of harvesting, grain color, grain yield, taste and 
cooking time. From the findings of this study 
farmers may be inclined to integrate KVU 419, 
Nyeupe, KVU 27-1 and Kutambaa cowpea 
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varieties in their maize-cowpea intercropping 
system because they participated in the selection 
process. The recommended cowpea varieties in 
the region K80 and M66 were rated below 
average and this could partly explain why many 
farmers have not fully adopted these varieties. 
This study reinforces the suggestions of [16] that 
farmer’s participation in varietal selection 
improves crop development and adoption [6].  
 
5. CONCLUSION 
 
The farmers’ most preferred cowpea traits were 
early maturity, pod load, drought tolerance, ease 
of harvesting, grain color, grain yield, taste and 
cooking time. The four most preferred cowpea 
varieties were KVU 419, Nyeupe, KVU 27-1 and 
Kutambaa. The farmers’ most preferred cowpea 
traits differed with those of plant breeders in that 
farmers’ considered traits such as colour, taste, 
cooking duration and ease of harvesting. 
Therefore, plant breeders could consider these 
traits in their cowpea breeding programmes. 
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