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Abstract
The qualitative and quantitative traits, as well as nutritional composition of six cowpea genotypes were assessed 
to determine their worth for improvement purposes. The experiment was conducted at the research site of the 
Institute of Agricultural Research and Training (IAR&T) Ibadan in 2018 and 2020. The genotypes comprised of 
three improved varieties and three landraces. The experiment was laid out in a randomized complete block design 
in three replicates. Combined analysis of variance, means, coefficient of variation, and correlation analysis were 
conducted on the data collected. Mean squares for year and genotype were significant for most of the traits. Virus 
incidence and severity were significantly higher in ART/98-12 and least in Cotonou. Number of pods per 
peduncle was highest in Ife BPC (5) and least in Cotonou (2). Number of days to 50% flowering was least in 

2Cotonou and ART/98-12 (46 days). Seed weight per plot was highest in Cotonou (0.35kg/m ) and least in Oloyin 
2(0.003kg/m ). Crude protein was significantly higher in Oloyin (23.92%) and least in ART/98-12 (21.15%). 

Calcium, magnesium and potassium were highest in Cotonou. Cotonou, a landrace, is a promising genotype for 
improvement for yield and earliness.
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Introduction 
Cowpea is a major legume crop consumed in Nigeria. It 
is mostly grown in the north and drier part of southwest 
Nigeria. Cowpea thrives under low fertile soil and dry-
land, making it one of the most resilient leguminous 
crops suitable for the low input and water-limited 
production systems in Sub-Saharan Africa (Nkhoma et 
al., 2020). While some cowpea genotypes are improved 
varieties, some are landraces which have been existing 
in the farmers' locality but no improvement has been 
done on them.  Landraces are generally defined as 
populations of cultivated plants with historical 
background and are adapted to local environments, but 
without any breeding improvement (Camacho-Villa et 
al., 2005). They are also called 'farmer-developed 
accessions' or 'traditional varieties'. (Iseghohi et al., 
2019). They represent valuable resources that can be 
explored for introgression of new genes in varietal 
improvement (Hedge and Mishra, 2009; Xu et al., 
2010). Cowpea landraces have been reported to have 
lower yield (Breseghello and Coelho, 2013), but other 
reports have shown that some landraces may be more 
productive than improved cultivars (Peksen, 2004; 
Makoi et al., 2009). Thus, studies of traditional cultivars 

enable the identification of cultivars that can be used 
directly by farmers or used in breeding programs 
(Boukar and Fatokun, 2009). The low palatability and 
prolonged cooking time of cowpea landraces as 
observed by Nkhoma et al. (2020), have reduced their 
use for human consumption. However, Mamiro et al. 
(2011) in Tanzania reported that in comparison with 
improved varieties, traditional cowpeas had comparable 
levels of dry matter, crude protein and nitrogen free 
extracts (NFE). They also reported that local cowpea 
grains had the highest calcium, zinc and iron contents. In 
order to be able to exploit the good quality attributes 
inherent in landraces, there is need for the critical 
assessment of quantitative and qualitative traits, 
including nutritional composition of individual 
genotype to identify the best cowpea genotype under the 
production environment for breeding, production and 
processing uses. 

Materials and Methods
Six cowpea genotypes (three landraces and three 
improved varieties) were used for the study. The list of 
the cowpea genotypes and their attributes is presented in 
Table 1. Genotypes Campala and Cotonou are 
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traditional varieties got from farmers in Oke-Ogun area 
of Oyo state. Oloyin is well-adapted and commonly 
grown in the northern part of Nigeria. It is widely 
accepted for its sweet taste. The other three are 
improved varieties from the Institute of Agricultural 
Research and Training (IAR&T), Ibadan. The 
experiment was conducted at the research site of 
IAR&T, Ibadan in September, 2018 and 2020. Each trial 
was set up in a randomized complete block design with 
three replications. Plot size was 3m x 3m, while the plant 
spacing was 60cm x 60cm, at two plants per hill giving 
50 stands per plot. Pre-emergence herbicide 
(Metaforce) was applied a day after planting at the rate 
of 3 liters per hectare. Plots were sprayed at intervals 
using Lambda cyhalothrin to control insect pests. Insect 
data were taken before spraying. No fertilizer was 
applied throughout the trial. Hand weeding was done 
once at 4 weeks after planting. Harvesting started at 
about 55 days after planting, and continued as the pods 
get dried. Data were collected on quantitative and 
qualitative traits using IBPGR Cowpea Descriptor 
(1983). Proximate analysis was conducted for crude 
protein, fat and fibre, total ash, and nitrogen free extract 
(NFE) using the method described by AOAC (1990), 
Chang (2003), and James (1995). The mineral 
composition such as calcium, magnesium sodium and 
potassium were also assayed. Data collected were 
subjected to analysis of variance using SAS software, 
version 9.2 (SAS Institute, 2009). Viral incidence in 
percentage was first transformed using arcsine before 
analysis. Means and coefficient of variation (CV) were 
estimated. Means were separated using Least 
Significant Difference (LSD). Correlation analysis was 
also conducted among the qualitative and quantitative 
traits using Pearson correlation model.

Quantitative traits studied
Days to first flowering and days to 50% flowering were 
determined from the day of planting to when the first 
flower was noticed, and when 50% of the plants had 
flowered, respectively. Plant height (cm) was measured 
at flowering from the base of the stem to the tip of the 
main stem using tape rule on average of five plants per 
plot. Number of leaves was determined at 2, 4 and 6 
weeks after planting on average of five plants per plot. 
Number of main branches per plant and number of pods 
per peduncle were also taken on average of five plants 

2per plot. Seed weight per plot (kg/m ) was taken by 
threshing all the pods per plot, and the seeds weighed 
using measuring scale. Number of bugs was counted per 
plot. Virus incidence (%) was taken by counting the 
number of plants infected by virus, and the number 
expressed as percentage of plant stands per plot. Pod 
wall thickness (mm) was measured by picking 10 pods 
randomly per plot, the pods threshed and thickness of 
each half of the shaft measured using vernier caliper. 
The average of the ten shafts was taken. 

Qualitative traits
Flower colour was taken through visual observation at 
flowering on a scale of 1-5 (1 for white, 2 for violet, 3 for 
mauve-pink, 4 for yellow and 5 for light blue). Plant 

hairiness was taken by feeling the leaves with hand and 
rated on a scale of 0-1 (1 for hairy and 0 for non-hairy). 
Pod shape was taken after harvesting on a scale of 1-4 
(1for curved, 2 for slightly curve, 3 for straight and 4 for 
coiled). Seed shape was rated on scale 1-5 (1 for kidney 
shape, 2 for ovoid, 3 for crowder, 4 for globuse, and 5 for 
rhomboid shape). V-shape marking was observed on the 
leaves per plot and rated on a scale of 1 for presence and 
0 for absence. Virus severity was rated on a scale of 1-5 
(1 for clean and no infection, 5 for severe viral 
infection). Leaf damage was rated on scale of 1-9 with 1 
for no infestation and 9 for severe infestation. Thrips 
(Megalorothrips sjostedti Trybom), Aphids (Aphis 
craccivora Koch) and Maruca (Maruca vitrata Fab) 
were also rated on scale of 1-5 based on the population 
of the insects with 1 for no insect and 5 for very high 
insect population.

Results and Discussion
Mean squares for the quantitative and qualitative 
traits studied
Analysis of variance of the quantitative traits for the 
cowpea genotypes is presented in Table 2. Mean square 
of year was significant (P< 0.05) for almost all the traits. 
This could be due to variation in climate in each of the 
year under which the study was conducted. Mean square 
of genotype was significant for number of leaves, virus 
incidence, days to 50% flowering and pods per 
peduncle, suggesting that variation observed was due to 
variation among the genotypes. Similar observation was 
reported by Nkhoma et al. (2020) and Kalambe et al. 
(2019). Mean square of year by genotype interaction 
was not significant for almost all the quantitative traits 
except for number of pods per peduncle indicating that 
the response of the genotypes was not influenced by the 
environment.  Mean squares of the qualitative traits are 
presented in Table 3.  Mean squares of year was 
significant for most of the traits except for number of 
branches, bug count and seed weight per plot, while 
mean square of genotype was significant for all the traits 
except seed shape, flower colour and aphids rating. 
Mean square of year by genotype interaction was also 
significant for plant hairiness, V-shape marking, flower 
colour, thrips and maruca rating. The significant mean 
square of genotype for most of the traits indicated wide 
variation among the genotypes, and that the observed 
variations are more as a result of the variations among 
the genotypes rather than the flux due to year 
differential. Similar results were observed by Belay et 
al. (2017). The genotypes evaluated are of wide 
background, hence this variation is expected. The 
significant mean squares of year by genotype interaction 
for some qualitative traits show that the genotypes 
responded differently to the test years. Differential 
response of genotypes to different environments is 
attributable to the differences in genetic constitution 
among test genotypes and micro-environmental 
conditions (Akter et al., 2015).

Mean performance of the cowpea genotypes 
Mean performance of the significant qualitative and 
quantitative traits is presented in Table 4. Virus (Cowpea 
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Aphid-borne mosaic virus, CABMV) incidence and 
severity were significantly high in ART/98-12 (22.2% 
and 2.43 respectively) and least in Cotonou (2.21% and 
1.33), followed by Ife BPC (2.28% and 1.33 
respectively) This is an indication of some level of 
resistance to viral infection in Cotonou and Ife BPC. 
Cotonou is a landrace, while ART/98-12 is an improved 
variety.  Ife BPC (16.09cm) and Oloyin (16.17cm) were 
the tallest genotype and were significantly (p<0.05) 
taller than Campala and Ife brown. Ife BPC and Oloyin 
also had highest number of leaves at 6 weeks after 
planting (63.67 and 55.97, respectively), while Campala 
was not the leafy type (28.50). Ife BPC and Oloyin are 
late-maturing genotypes adapted to the savanna ecology 
where the solar radiation is high. In the forest zone, they 
grow vegetatively and flowers much later when the 
weather condition is favourable. This accounts for their 
height and larger number of leaves. Number of days to 
50% flowering was least in Cotonou (46 days) and 
ART/98-12 (46 days). Cotonou flowering earlier than 
the early-maturing Ife brown is an indication that 
Cotonou is an extra-early genotype. This is a good trait 
to explore in breeding for drought tolerance as early 
maturity has been noted as a drought escape mechanism 
for many crops (Shavrukov et al., 2017). Hall (2012) 
reported that cowpea cultivars with a determinate 
growth type were more drought tolerant compared to the 
indeterminate types. Cotonou has a determinate growth 
habit.  V-shape marking was absent in the leaves of most 
of the varieties (Table 4). Thrips rating was least in 
Campala (2) and Ife Brown (2.17), and highest in Ife 
BPC (3.5). The rating in Cotonou and Oloyin was 
moderate (2.8), an indication of inherent tolerance of 
these landraces to thrips infestation. This is contrary to a 
report that landraces are susceptible to pests and 
diseases (Iseghohi, 2015). Maruca damage was 
moderate among all the cowpea genotypes. It was 
however highest in Cotonou (2.67). Number of pods per 
peduncle is an important yield component in cowpea 
(Almeida et al., 2014, Santos et al., 2014, Freitas et al., 
2019). It was highest in Ife BPC (4.58) and least in 
Cotonou (2.30). Pods of Cotonou is straight, Oloyin is 
curve, while pod of other genotypes are slightly curve. 
Seed weight per plot was highest in Cotonou 

2 2(0.35kg/m ) and least in Oloyin (0.003kg/m ), but 
moderate in others (Table 4). Despite the high maruca 
damage rating and the least number of pods per 
peduncle in Cotonou, the genotype still recorded the 
highest seed weight per plot, indicating its high potential 
for tolerance to pest infestation which translates to high 
seed yield. Yield is a function of weight and number. 
Cotonou, though with smaller number of pods per 
peduncle, naturally has much longer pod than others. 
This could be responsible for the high seed weight per 
plot. Others with more number of pods per peduncle 
have shorter pods. Qualitative traits have been reported 
to be good traits to differentiate among cowpea 
genotypes as the environment has limited effects on 
most of them (Ngompe-Deffo et al., 2017, Ajayi, 2019). 

The proximate analysis and mineral composition of the 
genotypes are presented in Table 5. Crude protein was 

significantly higher in Oloyin (23.92%) and least in 
ART/98-12 (21.15%). The fat composition was highest 
in Cotonou and Ife BPC (3.21%) than in other 
genotypes. ART/98-12 (5.12%) and Campala (5.09%) 
had relatively higher crude fibre compared to other 
genotypes with Oloyin having the least fibre content of 
4.55%, though Oloyin had the highest dry matter 
content (89.56%). The observed fibre content range of 
4.55 – 5.12% was within the range reported by Gondwe 
et al. (2019). High fibre content has a useful effect of 
adding bulk to food, which in turn relieves constipation 
(Appiah et al., 2011). High dry matter content is an 
indication of higher shelf life potential. Dry matter 
content (DMC) of the genotypes ranged between 
89.56% (Oloyin) and Ife Brown (88.48%) which was 
within the range 89.10 – 89.90% reported by Gondwe et 
al. (2019). Calcium, magnesium and potassium were 
highest in Cotonou (6.43mg/g, 7.22mg/g, and 
1.56mg/g, respectively). These minerals were however 
low in Ife brown, Ife BPC and ART/98-12 except 
sodium which was highest in Ife brown (1.73mg/g). The 
mineral compositions were also low in Oloyin. From the 
present study, it could be observed that some landraces 
also known as farmers' variety are better in one nutrient 
or the other compared to improved genotypes. Oloyin, 
Campala and Cotonou are not improved varieties, but 
they outperformed the improved varieties in some of the 
nutrients and mineral compositions. This is in line with 
earlier finding of Mamiro et al. (2011) who reported that 
local cowpeas had comparable levels of dry matter, 
crude protein and nitrogen free extracts (NFE) with 
improved varieties. They also reported that local 
cowpea grains could be very good sources of calcium, 
zinc and iron contents. Gomes et al. (2021), working on 
combinations of improved genotypes, landraces and 
commercial cowpea varieties also reported that 
Maringué (MAR) landrace had the most promising 
accessions for breeding in terms of high yield, high 
protein and sugar contents.

Number of leaves increased tremendously in Ife BPC 
(V4) and Oloyin (V6) from week 4 to week 6 (Fig 1). 
Plant height on the other hand increased sharply from 
week 4 to week 6 in Cotonou (V2), Ife brown (V3) and 
Ife BPC (V4) (Fig 2). The poor adaptability of Oloyin to 
the forest zone may account for the tremendous increase 
in number of leaves compared to other genotypes. 
Oloyin grows more vegetatively compared to other 
genotypes and flowers late.  Cotonou is extra-early 
variety which completes its growth stages fast. This may 
account for its rapid height from 4 to 6 weeks after 
planting. The wide variation observed in plant height 
and number of leaves from week 2 to week 6 after 
planting in each genotype indicates that the genotypes 
differed with respect to these traits (Agbogidi and Egho, 
2012).

Correlation among the quantitative and qualitative 
traits 
Significant correlation exists among some of the 
quantitative and qualitative traits (Table 6). Viral 
severity was strongly correlated with viral incidence 
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(0.77**) but had negative correlation with plant height 
at 6WAP (-0.38*). Number of plants affected by virus 
infection within a plot influences the viral severity. This 
accounts for the strong positive correlation between 
viral incidence and severity. Thrips rating was 
negatively correlated with plant height at 6WAP (-
0.45*), number of leaves at 6WAP (-0.45*) and number 
of pods per peduncle (-0.58**), but positively correlated 
with days to first flowering (0.63**). This is expected 
because thrips affect cowpea flowers causing flower 
drop (Gomes, 2004). Once there is excessive flower 
drop due to high population of flower thrips, the number 
of pods formed on the peduncle will reduce. Thrips 
affect both the leaves and flower of cowpea. They scrape 
the epidermis and suck the oozing sap. The affected 
leaves curl and become dry. This in turn delays 
flowering. This is responsible for the strong positive 
correlation between thrips damage and days to 50% 
flowering. The negative correlations for viral severity 
and thrips damage with plant height, as well as number 
of leaves suggest that pest and disease attack causes low 
plant vigour which could result in stunted growth of the 
plant. Very strong positive correlation has been reported 
to exist between plant height and number of leaves 
(Porbeni et al., 2018, Joshua and Namo 2019). 
Therefore, whatever affect plant height is likely to affect 
number of leaves in the same direction. Leaf damage 
had positive correlation with number of bugs (0.37*). 
Aphids rating was however positive and significantly 
correlated with plant height (0.45**), number of leaves 
(0.63**) and number of pods per peduncle (0.68**) but 
negatively correlated with   days to first flowering (-
0.49**). This relationship is surprising because when 
aphids visit cowpea field at the vegetative stage, they 
may completely smother the plant. Maruca rating was 
also negative and significantly correlated with viral 
incidence and days to first flowering. The negative 
correlation between days to flowering and the pest 
attack indicated that pest attack could cause forceful 
flowering, as stress causes forceful flowering in plants 
(Alidu, 2018). Plant hairiness was negatively correlated 
with viral incidence (-0.44**) and positively correlated 
with number of leaves at 6WAP (0.38*). This implies 
that plants with hairy leaves may have fewer cases of 
viral incidence. Hairiness may be a form of defense 
mechanism against vector pests. Fatokun and Singh 
(2001) noticed some degree of insect pest resistance in 
some wild Vigna species which included var pubescens 
(TV NU110-3A). The reason for this could be due to 
presence of hairs on the species (Muhammed et al., 
2009). The positive correlation between plant hairiness 
and number of leaves implies that species or varieties 
with more leaves tends to be more hairy. This was also 
observed in some wild accessions by Muhammed et al. 
(2009). Leaf V-shape marking had a strong correlation 
with plant height at 6WAP (0.48**), number of leaves at 
6WAP (0.35*) and seed weight per plot (0.67**). It was 
however negatively correlated with days to first (-0.36*) 
and 50% flowering (-0.49**). Although the role of V-
shape marking on cowpea leaf is not well known from 
literatures, Aliboh et al. (1997) however reported that V-
shape mark may be used to establish linkage 

relationship, and if found to be linked to mature plant 
characters, it could be used to aid selection. Pod shape 
had a positive correlation with seed weight per plot 
(0.56**). Seed shape was negatively correlated with 
number of pods per peduncle (-0.52*) while it showed 
positive relationship with days to first flowering. Seed 
shape is correlated with seed development in the pod 
(Milosevic, 2013).  When seed growth is restricted by 
the pod, the seed shape is influenced (Davis et al., 1991). 
Nkhoma et al. (2020) reported that qualitative traits 
were more important traits for selection as the traits 
affect the market value of cowpea. 

Conclusion
There is wide variation among cowpea landraces and 
improved varieties. Cowpea landraces have some 
inherent qualities that could be explored for 
improvement purposes. Cotonou, a landrace cowpea in 
this study possesses useful genes for yield, earliness and 
tolerance to pests. In selecting the best cowpea 
genotype, critical assessment of quantitative and 
qualitative traits, including nutritional compositions is 
very important to determine the best genotype for 
specific purpose. The strong correlations among some 
qualitative and quantitative traits suggest that some 
qualitative traits could be good selection criteria 
especially when direct selection for a quantitative trait is 
challenging.   
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Table 1: List of cowpea genotypes used for the study and their attributes  
s/no  Name  Type  Seed colour  Attribute   
1 Campala  Landrace  Brown and 

white  

Medium-sized seed, soft seed coat, broad leaves  

2 Cotonou  Landrace  Brick red  Small and shiny seed, long and narrow leaf, extra-early 
maturing and determinate  

3 Ife brown  Improved 
variety

 

Brown  Small seed, early-maturing, soft seed coat, broad leaves  

4
 

Ife BPC
 

Improved 
variety

 

Brown
 

Medium-sized seed, soft coat, intermediate maturity, broad 
leaves

 5
 

ART/98-
12

 

Improved 
variety

 

White
 

Big seed, soft seed coat, intermediate maturity, broad leaves
 

6
 

Oloyin
 

Landrace
 

Brown
 

Big seed, soft seed coat, late maturing and indeterminate, broad 
leaves
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