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Abstract 

Cowpea (Vigna unguiculata (L.) Walp.) is an economically important crop cultivated 

both for domestic and commercial purposes. It is one of the most resilient crops 

suited to arid and semi-arid areas. Numerous diseases caused by phytopathogens 

impact cowpea production. Bacterial blight caused by Xanthomonas axonopodis pv. 

vignicola has been reported in many cowpea-producing areas, causing a reduction 

in both the quality and quantity of the harvestable leaves and grains. However, in 

Kenya, the disease occurrence status has not been exhaustively documented. This 

research conducted random field surveys in 80 farms from six counties representing 

different zones to analyse the disease occurrence levels. An average of 14 farms were 

randomly sampled per county. The mean disease incidence was 44.89% which varied 

across the sampled sites, the lowest farm incidence was 26.87% and 64.67% was the 

highest mean farm incidence. The bacterial blight of cowpea caused by X. axonopodis 

pv. vignicola was prevalent in all the sampled regions of Laikipia, Isiolo, Makueni, 

Uasin Gishu, Kakamega and Meru, with the highest prevalence 93.33% in both 

Kakamega and Makueni and the lowest in Meru (20.0%). Because of the wide spread 

of the disease in the cowpea growing seasons of Kenya, there is need for farmers to 

be sensitised on the presence and identification of the disease in the farms for the 

best control measures. 
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Introduction
Cowpea (Vigna unguiculata L. Walp) a 
leguminous crop belonging to the 
Fabaceae family is widely cultivated by 
small-scale farmers, particularly in arid 
and semi-arid equatorial climates (Lazaridi 
and Bebeli, 2023) and also cultivated in 
the regions of Americas, Asia and sub-
Saharan Africa (Affrifah et al., 2022) 
because of its significant economic value. 
The fresh cowpea leaves serve as human 
vegetables or animal fodder. The grains 
are utilised as human food once they are 
boiled (da Silva et al., 2021). Cowpea is 
rich in plant protein, providing amino acids 
such as isoleucine, lysine, phenylalanine, 
valine, methionine, histidine, and 
tryptophan (Loushigam and Shanmugam 
et al., 2023); crude fibre (Ogbonnaya et al., 
2024); carbohydrates (Wanjiku et al., 
2023); vitamins such as C, A, K, niacin, and 
total choline (Affrifah et al., 2022); and 
iron, phosphorus, potassium, sodium, 
magnesium, zinc, and calcium minerals 
(Abebe et al., 2022). Further the cowpea 
provides health advantages, including 
anti-diabetic and anti-cancer properties 
(Owade et al., 2020); the leaves serve as 
antipyretics and diuretics and are used in 
the control of ulcers, smallpox, burns, 
adenitis, and menstrual challenges (Abebe 
et al., 2022) and in the treatment of 
menopausal syndrome (Fithri et al., 
2024).  

Currently, Kenya is the largest 
producer of cowpea in East Africa, with an 
estimated total land area under 

cultivation being more than 227,800 
hectares (Singh et al., 2023). The main 
cowpea production regions in Kenya are 
Kisii, Machakos, Kitui, Makueni, Taita 
Taveta, Bungoma, Migori, Kakamega, 
Tharaka Nithi, Kwale, Kilifi and Laikipia. 
Due to the need for crop diversification 
and climate resilience, therefore, the crop 
has recently been introduced in other 
regions such as Meru, Uasin Gishu, Isiolo, 
Trans Nzoia, and Baringo, among others 
(Basweti and Achieng, 2022; Binacchi et 
al., 2022; Muindi et al., 2021; Mwenda et 
al., 2023). The major improved cowpea 
varieties cultivated in Kenya include M 66, 
KVU 27-1, KVU HB 48E 10, Nyekundu, 
MTW 610, KCP 022, MTW 63, ICV, 
Katumani 80 (K80), KVU 419, and other 
local landrace varieties (Muindi et al., 
2023; Odundo, 2023).  

Despite its economic significance, 
the production of cowpea is affected by 
various biotic factors; among them are 
viral diseases; root-knot nematodes 
(Joshua et al., 2023); fungal diseases 
(Dada et al., 2023; Obisesan et al., 2023); 
and bacterial diseases, including bacterial 
spot and bacterial blight, which are the 
major limiting diseases (Deshpande et al., 
2023). Bacterial blight disease caused by 
Xanthomonas axonopodis pv. vignicola is 
among the detrimental diseases 
hampering the production of cowpeas 
worldwide, owing to its widespread 
occurrence in principal cowpea cultivation 
regions worldwide (Nantale et al., 2023). 
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The disease leads to a reduction in the 
quality and quantity of both the leaves and 
grains, thus further reducing the market 
value of the leaf produce (Ogbuji and 
Isalar, 2021). The pathogen is mainly seed-
borne (Obafemi et al., 2024). The 
pathogen has been noted to persist in 
plant detritus during winter and can 
survive for up to fourteen years in seeds, 
with the primary mode of transmission 
being seed infection. Despite the 
occurrence of bacterial blight disease in 
Kenya, it has not been fully documented 
especially its spread and levels of 
occurrence among the different cowpea 
production of Kenya. Hence, this study 
aimed at evaluating the levels of 
occurrence of the bacterial blight disease 
in selected cowpea-growing regions in 
Kenya. 
 

Materials and Methods 
 
Determination of occurrence and 
collection of diseased cowpeas 

Field surveys were conducted 
during the dry and wet seasons in the 
selected regions of the counties of Meru, 
Kakamega, Uasin Gishu, Isiolo, Laikipia and 

Makueni, which represented different 
agro-ecological zones (AEZ) growing 
cowpeas in Kenya. In each of the agro-
ecological zones surveyed, farmers’ fields 
were sampled at about five kilometres 
apart, having cowpeas at various stages of 
development. A structured cowpea 
bacterial blight survey questionnaire was 
also used during the survey. The key 
information noted in the questionnaire 
included farmer’s details, production 
practices such cowpea production years, 
area under cowpea production, varieties 
of cowpea grown, source of seeds, disease 
and pest control strategies, pre-season 
practices, crop rotation, among other 
information. 
The bacterial blight incidence on 
individual farms surveyed was noted as a 
percentage of symptomatic samples per 
the total number of plants sampled. In 
each farm, four 1 m² quadrants were 
drawn at random. In each quadrat all 
cowpea plants were counted, and further 
those showing disease symptoms were 
counted separately, and the individual 
farm incidence was computed as 
illustrated by Sampathkumar et al., (2023) 
and Wang et al., (2021).

 

 

From the diseased cowpea plants, five 
leaves (three leaves with intermediate 
disease appearances and two at the start 
of disease development) were collected 
and were maintained in a keep cool box 
having ice (4oC) and taken to the 
laboratory for the isolation of the 
pathogen and further studies.  

 
Isolation and identification of the 
pathogen 

The bacterium was isolated from 
the diseased cowpea leaves gathered 
from the different Agro-ecological zones 
(AEZ) of Kenya as described by Omar et al. 

(2024); Otieno et al. (2023). The collected 
leaves for isolating the bacterium were 
first washed in running tap water to 
remove soil debris. Approximately 0.5 cm 
parts of the diseased leaf sections with 
early stages of infection were cut out and 
thereafter disinfected in 2.5% sodium 
hypochlorite in a sterile petri-dish and 
rinsed in 3 changes of sterile distilled 
water. The cut leaf parts were then placed 
in a sterile petri dish containing 10 ml of 
sterile distilled water and the tissues 
teased apart using a sterile scalpel until 
the lesions were very small and allowed to 
stand for 45 minutes. Eight serial dilutions 

Percentage disease incidence (%) =        The number of infected cowpea plants ×100% 
                                                                      Total cowpea plants in the quadrant  
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were made from the above suspension, 
and from the 4th to 8th dilution, 1 ml 
suspension was pipetted aseptically into 
petri-dishes containing nutrient agar (NA) 
and carefully spread evenly with a sterile 
glass rod. The inoculated petri dishes were 
inversely incubated at 30±2 oC for 24 to 48 
hours. 

Pure cultures of the suspected 
pathogen were obtained by picking 
selected colonies and streaking three time 
following the techniques elaborated by 
Kones (2024). The most prevalent colony 
with typical morphological characteristics 
of the target pathogen (X. axonopodis pv. 
vignicola) was chosen from the diverse 
bacterial colony populations for transfer 
from a mixture of colony populations and 
was re-streaked out aseptically using a 
wire loop into a freshly prepared nutrient 
agar media with 5% glucose then 
incubated at 30±2 oC in an inverted 
position for 24 hours. 

 
Morphological and biochemical 
characterization of isolates of X. 
axonopodis pv. vignicola 

The morphological features of X. 
axonopodis pv. vignicola isolates such as 
Gram staining, growth pattern, shape, 
colony colour, and size were assessed for 
identification of the isolates as described 
by Kabade et al., (2020) and Lin et al., 
(2020). Further the isolates were 
confirmed by biochemical tests such as 
starch hydrolysis, mannitol test, sucrose 
test, Catalase activity, Gelatin liquefaction, 

lactose utilization, hydrogen sulphite 
production, indole test, methyl red test, 
Voges Proskauer test and citrate 
utilization as described by Kabade et al., 
(2020); Ogundate et al., (2021). 
 
Data analysis 

The bacterial blight disease 
incidence per farm was first calculated 
into a percentage per quadrant, and the 
mean of the three quadrants was taken as 
the disease incidence of the farm. The 
obtained percentage incidence levels for 
bacterial blight disease were then entered 
into Excel and analysed by ANOVA 
procedures using the R-program 
computer software package, R version 
4.1.2 (2021-11-01). Means were 
separated using Tukey multiple 
comparison of means at p ≤ 0.05. 

 

Results 
 
Determination of the incidence and 
prevalence of bacterial blight on cowpea  

In the individual farms, the 
cowpea bacterial blight disease incidence 
varied from 26.87% at UGO8 (26.87%) in 
Uasin Gishu county to 64.67%, in farm 
KK09 of Kakamega county with a mean of 
44.89% across all the sites surveyed (Table 
1). The disease incidence levels were 
statistically significant, P≤0.001, when the 
means were compared by Tukey test at 
95% family-wise confidence level. 

 
Table 1: Incidence of bacterial blight of cowpea, Isiolo (IS), Kakamega (KK), Laikipia (LK), 
Makueni (MK), Meru (MU), and Uasin Gishu (UG) counties. 

Site % Mean incidence 

IS01 35.77 
IS02 40.60 
IS04 42.93 
IS06 53.13 

IS06-2 45.30 
IS08 38.90 
IS09 47.67 
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ISO4 39.73 
KK01 49.13 
KK02 41.20 
KK03 42.20 
KK04 46.80 
KK05 45.50 
KK06 62.43 
KK07 51.60 
KK08 50.50 
KK09 64.67 
KK10 57.10 
KK12 48.10 
KK13 46.47 
KK14 50.13 
KK15 51.07 
LK01 41.10 
LK02 31.90 
LK04 39.50 
LK05 33.90 
MK01 61.30 
MK02 52.13 
MK03 61.37 
MK04 48.30 
MK05 54.93 
MK06 60.70 
MK07 52.87 
MK08 52.17 
MK09 43.77 
MK10 42.47 
MK12 37.57 
MK13 29.07 
MK14 37.83 
MK15 52.63 
MU01 37.93 
MU02 30.80 
UG02 41.80 
UG04 30.80 
UG05 36.27 
UG07 31.13 
UG08 26.87 
UG09 

Mean disease incidence 
34.53 

44.89%  

The cowpea bacterial blight 
disease incidence was recorded in all the 
six counties surveyed. The highest mean 
disease incidence was recorded in 

Kakamega county (50.49%) and the least 
disease incidence being recorded in Uasin 
Gishu county (33.57%) (Figure 1).
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Figure 1: Mean incidence of bacterial blight of cowpea at six counties in Kenya

Cowpea bacterial blight disease was 
prevalent in all the six counties of 
Makueni, Isiolo, Kakamega, Uasin Gishu, 
Laikipia and Meru surveyed. Out of eighty 
(80) cowpea farms sampled, 60% (48 
farms) of the samples were positive for 
the cowpea bacterial blight disease. The 
highest disease prevalence was recorded 
in Kakamega and Makueni counties both 

at 93.3% and the lowest disease 
prevalence recorded in Meru County 
(20%) (Figure 2). There was statistically 
significant difference (P≤0.001) in disease 
prevalence among the counties. Post-hoc 
analysis showed that the mean incidence 
in Kakamega was significantly higher than 
in Uasin Gishu and Meru (p < 0.05), but not 
significantly different from Makueni.

 

 
Figure 2: Prevalence of bacterial blight of cowpea at various counties in Kenya

From the analysis, Isiolo, Makueni 
and Kakamega, displayed a comparatively 
elevated median prevalence rates, while 
Uasin Gishu and Meru had lower median 
levels (Figure 3). Kakamega showed the 

lowest difference in disease incidence, 
with two notable outliers while Makueni 
showed the highest difference in disease 
incidence among the farms where 
sampling was done.
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Figure 3: Cowpea bacterial blight disease incidence per county

Discussion 
The cowpea bacterial blight disease 
symptoms recorded during the survey 
included stunted growth; necrotic lesions 
on the leaves that extended to the stems; 
light yellow round spots on the leaf 
surface, with the larger spots showing a 
brown necrotic centre with crimson veins; 
and drying of leaves. The mature infected 
cowpea crops that had produced the pods 
had their pods shrink and turn yellow, with 
smaller, wrinkled, and poorly developed 
seeds from the sick pods. These leaf 
symptoms were similar to the typical 
bacterial blight disease symptoms as 
noted on the cowpea crops by Agbicodo et 
al., (2010), Omomowo et al., (2021) and 
Praneetha et al., (2022). Further, Horn and 
Shimelis (2020) and Makonnen et al., 
(2022) noted that the bacterial blight 
disease of cowpea is capable of inflicting 
damage on cowpea leaves, seeds, and 
pods, observations which were noted in 
the infected cowpea plants in the field 
during the survey. 

Out of eighty (80) cowpea farms 
sampled, 48 (60%) farms the cowpea was 
confirmed to be infected by the cowpea 
bacterial blight disease caused by the 
pathogen X. axonopodis pv. vignicola. The 
cowpea bacterial blight disease incidence 
varied among the sites surveyed. The 
highest disease incidence noted in 
Kakamega County, and the least disease in 
Uasin Gishu County. Further the bacterial 
blight disease was prevalent in all the six 

regions surveyed. Similarly, the cowpea 
bacterial blight disease prevalence was 
very high in Makueni, followed by 
Kakamega, Isiolo, Uasin Gishu and Laikipia 
counties, but the lowest prevalence was in 
Meru county. The differences in the 
disease incidences could be attributed to 
the climatic conditions; Meru being 
relatively cooler than Kakamega, Makueni, 
Isiolo and Laikipia could present 
unfavourable conditions for the pathogen 
and the disease development. Girma et al. 
(2022) reported that the high-altitude 
regions that grow cowpea are less prone 
to bacterial blight disease development. 
Ochichi (2015), from a survey done on 
cowpea bacterial blight disease in various 
sites in Western Kenya, reported a disease 
incidence of between 3 and 70% during 
the short rainy season when farmers 
planted drought-resistant crops. In a 
replica of research done in Bangladesh 
(Saha et al., 2022), cowpea bacterial blight 
disease incidence was between 4 and 57% 
in Bangladesh, which was close to the 
incidence and prevalence recorded in the 
current study. In Uganda, Nantale et al., 
(2023) reported a disease prevalence of 
95% for all the cowpea genotypes 
including the high infectiveness of this 
pathogen. Ganiyu et al., (2017) reported a 
common bacterial blight incidence similar 
to the range in the current research in the 
Abeokuta region of Nigeria. However 
though similar, Amodu et al. (2017) noted 
a higher bacterial blight incidence of 
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between 60 and 94% from a survey done 
at selection sites in Northern Nigeria.  

In the current study, the 
differences in the incidence of cowpea 
bacterial blight in the sampled sites could 
be attributed to differences in cowpea 
cultivars farmed, the growth stage of the 
crop during the survey, the cropping 
system used, disease control and 
management measures deployed by 
farmers, and the handling of the crop 
waste after harvest. In the study by Njonjo 
et al., (2019), noted that most farmers in 
Wote and Makindu in Makueni County, 
and areas bordering Mwatate in Kenya, 
were using local cowpea cultivar seeds a 
phenomenon observed from the current 
study from the questionnaire response, 
where all the sampled farmers reported 
using uncertified cowpea seeds from 
previous- season saved seed, which could 
provide the primary inoculum as reported 
that bacterial blight pathogen is seed 
borne (Obafemi et al., 2024). Further, 
Njonjo et al., (2019) noted that the 
bacterial blight disease incidence and 
severity were positively correlated with 
the seed source. The results obtained in 
the current study, showed the variation in 
the levels incidence and prevalence, which 
can be attributable to the cowpea 
varieties, climatic conditions, source of 
seeds, and farmer practices. However, has 
provided the disease status in at least six 
regions of Kenya, representing different 
agro-ecological zones and the traditional 
cowpea production zones in comparison 
to the new cowpea production zones. 
 

Conclusion and 

Recommendations  

Cowpea is a significant protein-dense and 
starchy pulse legume indigenous to sub-
Saharan Africa, as well as certain regions 
of America and Asia. Findings from the 
study showed that bacterial blight of 
cowpea caused by X. axonopodis pv. 
vignicola occurred with varied levels of 

incidence and prevalence in Uasin Gishu, 
Kakamega, Laikipia, Isiolo, Makueni, and 
Meru Counties, being higher in Kakamega 
and lowest in Meru. The evolving 
consumer preferences for sustainable 
plant-based nutrients present an 
opportunity to broaden cowpea 
production outside its conventional 
production areas. Hence, disease 
management is crucial for the 
sustainability of cowpea production. The 
farmers need to be sensitised on the 
identification of the disease in the farms 
for the best control measures including: 
Promoting the use of certified, disease-
free seeds; implementing good on-farm 
sanitation practices such as removing and 
destroying infected plant debris; 
encouraging the use of resistant cowpea 
varieties, and education on identifying 
early symptoms to facilitate timely 
intervention. 
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