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ABSTRACT: The field trial was conducted across two locations to examine the correlations among three cowpea 

varieties (IT-04K-321-2 1460, Ex Borno, and Ife Brown) as well as several key morphological traits, including days to 

50% flowering, leaf area, branching, nodulation, and grain yield. The primary objective of this study was to offer 

valuable guidance for selecting the most appropriate variety for intercropping systems in the wet savanna zone of 

Nigeria. Employing the Pearson correlation coefficient (r) at a p-value of 0.0000, the relationships between the traits 

were assessed. A notable correlation of 0.7430 was observed between days to 50% flowering and branching, indicating a 

moderately strong and highly significant positive linear relationship. Conversely, the correlation coefficient of -0.1397 

between grain yield and branching suggests a very weak and statistically insignificant relationship, implying that 

branching may not play a significant role in enhancing yield. Encouragingly, we found a robust Pearson correlation 

coefficient (r) of 0.6700 between nodulation and flowering, signifying a strong and statistically significant positive linear 

relationship. Additionally, the correlation coefficient (r) of 0.5385 indicates a fairly strong positive association between 

variety and grain yield in cowpea. These findings suggest that grain yield is a complex, heritable trait significantly 

influenced by positive interactions among vegetative growth traits (including leaf area and branching), physiological 

traits (such as nodulation), and reproductive development traits (like flowering). To optimize yields, we recommend the 

implementation of agronomic practices that promote the effective expression of these traits. This approach will aid in 

selecting cowpea varieties that are well-suited for new farming systems and ecological contexts, ultimately contributing to 

enhanced productivity and sustainability in agricultural practices.  
Keywords: Agronomic traits, adaptability, cowpea variety, farming system. Correlation. 

 

INTRODUCTION 

 The relevance of cowpea in human nutrition cannot 

be overemphasized (Moroșan, et al. 2023; Shevkan et 

al. 2023). The crop has numerous varieties with 

adaptations to a wide range of ecologies across 

Nigeria. Based on this, cowpea is considered a 

reliable crop that has the potential to cope with the 

challenges of climate change (Otwe, 2024) and 

various issues relating to food security (Da Silva et 

al. 2018; Hevkani et al (2025) ; Muñoz‐Amatriaín, et 

al. 2017). The successful adaptation of the crop is 

further supported by its ability to biologically fix the 

required nitrogen for its nutritional requirements 

(Masete et al. 2022; Mogale et al. 2023). 

Records on cowpea production zones in 

Nigeria indicate that production activities are 

concentrated in the northern parts of the 

country, specifically the Sudan and Sahel 

savannas (Horn et al. (2022), Kouakou et al., 

(2022); Ahungwa et al. (2020). Efforts are still 

*Corresponding Author E-mail: pibikunle@noun.edu.ng 

Tel:+2347032693482 This article remains permanently open 
access under the terms of the Creative Commons Attribution 
License 4.0, which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original work is 
properly cited. 

https://pbanjournal.org/
https://scholar.google.com/citations?user=HoBv5q8AAAAJ
mailto:pibikunle@noun.edu.ng


Nig. J of Plant Breed                      

 

156 
ongoing to determine the adaptability of more 

cowpea varieties to certain ecological zones 

where the crop is presently considered a minor 

crop with characteristic low yield. Ewansiha and 

Osaigbovo, (2016); Ogunwande (2024); 

Amujoyegbe and Alabi (2013) reported that the 

intercropping farming system in Northern 

Nigeria is major factor that enhances cowpea 

productivity in the zone, while Ibeawuchi. (2007) 

reported that the major constraints that restrain 

cowpea production from being extensively 

cultivated in Southern Nigeria are the climate 

and the monoculture nature of the farming 

system.  

In an attempt to boost cowpea production in 

Southern Nigeria, the use of seed technology, 

being a major factor in crop introduction into 

new environments, has crop fitness as a key 

objective. The adaptability of the seed to be 

introduced should thus be given foremost 

consideration (Omoigui et al., 2023). Research 

efforts should also consider the compatibility of 

the crop as a component of the mixed inter- 

cropping farming system. 

Based on the foregoing, the present study was 

structured to test the suitability of some cowpea 

varieties for adaptability to the wet savannah 

zone. According to Osunde et al. (2025), there is 

limited information on the genetic variability 

and relationship between traits and yield 

components of many varieties of cowpea.  Report 

by Khady (2024) also established that cowpea's 

morphological traits are directly correlated with 

its ability to adapt to diverse climates and 

specific farming systems. There is thus a need to 

investigate some specific morphological traits of 

cowpea and their relationships with each other. 

This will facilitate and provide information on (i)  

the relationship between the morphological 

traits of cowpea, (ii) the relationship between 

genetic variability among traits and yield 

components of some varieties of cowpea, and 

(iii) the contributions of each morphological trait 

to the entire cowpea growth and development 

for enhanced incorporation into the new farming 

system. To achieve this, the sub-objective is also 

structured to determine the correlation/ 

relationship between the morphological traits of 

cowpea under some cultural interventions in an 

intercropping farming system.  

 
MATERIALS AND METHODS  

Description of Experimental Location   
The experiment was conducted at two locations 
within the wet savannah ecological zone of Nigeria. 
The first location was the teaching and research farm 
of the University of Ilorin and the second location 
was Offa. The two locations were within Kwara State.   

The coordinates for Ilorin, Nigeria, are 
approximately 8.54° North (Latitude) and 4.54° East 
(Longitude). The location has a Tropical Savanna 
Climate, characterized by distinct wet and dry 
seasons with high temperatures year-round. The 
climate features a hot, rainy period from 
February/March to October/November (peaking in 
September) and a dry, cooler season from November 
to February, with March being the hottest month 
before the rains arrives. The location is mildly hot 
year-round, with temperatures ranging from 33°C to 
37°C. The average rainfall value is between 990mm 
to 1318mm annually, concentrated in the rainy 
season (March-Nov).The rainfall peak is recorded in 
September. The dry season spans within Nov - Mar 
with less rainfall leading into the hottest period 
(NiMET 2021). The soils in the Ilorin area of Kwara 
State, according to Olaniyan (2013) are 
generally sandy to loamy in texture, moderately 
acidic to neutral in pH, and characterized by low 
natural fertility. They are predominantly classified as 
Alfisols. 

The second location, Offa, also in Kwarea state of 
Nigeria, has general coordinates of 8°9′N, 4°43′E (or 
8°15′N, 4°43′E. The location experiences a Tropical 
Wet and Dry (Savanna) climate, marked by distinct 
wet and dry seasons, high temperatures year-round, 
and  seasonal rainfall. The rainy/wet season starts 
from May-October, and a dry season begins at 

https://www.google.com/search?q=Tropical+Wet+and+Dry+(Savanna)&sca_esv=f73b742cd81453a2&rlz=1C1CHBD_enNG1056NG1056&ei=97I2abHEDdHOhbIPsPPIqQQ&ved=2ahUKEwj5ts3-7q2RAxWjRUEAHV0fCDUQgK4QegQIARAC&uact=5&oq=a+brief+description+of+the+climate+of+offa+town&gs_lp=Egxnd3Mtd2l6LXNlcnAiL2EgYnJpZWYgZGVzY3JpcHRpb24gb2YgdGhlIGNsaW1hdGUgb2Ygb2ZmYSB0b3duMgUQABjvBTIFEAAY7wUyCBAAGIAEGKIEMgUQABjvBTIIEAAYgAQYogRIshhQ5ghY6xBwAXgBkAEAmAGrAqABnQeqAQMyLTS4AQPIAQD4AQGYAgSgAt8FwgIKEAAYsAMY1gQYR8ICCBAhGKABGMMEwgIKECEYoAEYwwQYCpgDAIgGAZAGCJIHBzEuMC4yLjGgB4wNsgcFMi0yLjG4B9gFwgcFMC4zLjHIBwuACAA&sclient=gws-wiz-serp&mstk=AUtExfB0MaZSFwKaVJ20--HEMmKXQcMJhAiG_mQRDPBXrIB6Omo5HjPenxUCg6gEQQBIiM7pXxZZHKeBb4q1RGQH0eXlQ4YAUQZ7tDlBIS26ElZ4nxZUQd5H_C0UBUN-liHykeg&csui=3
https://www.google.com/search?q=Tropical+Wet+and+Dry+(Savanna)&sca_esv=f73b742cd81453a2&rlz=1C1CHBD_enNG1056NG1056&ei=97I2abHEDdHOhbIPsPPIqQQ&ved=2ahUKEwj5ts3-7q2RAxWjRUEAHV0fCDUQgK4QegQIARAC&uact=5&oq=a+brief+description+of+the+climate+of+offa+town&gs_lp=Egxnd3Mtd2l6LXNlcnAiL2EgYnJpZWYgZGVzY3JpcHRpb24gb2YgdGhlIGNsaW1hdGUgb2Ygb2ZmYSB0b3duMgUQABjvBTIFEAAY7wUyCBAAGIAEGKIEMgUQABjvBTIIEAAYgAQYogRIshhQ5ghY6xBwAXgBkAEAmAGrAqABnQeqAQMyLTS4AQPIAQD4AQGYAgSgAt8FwgIKEAAYsAMY1gQYR8ICCBAhGKABGMMEwgIKECEYoAEYwwQYCpgDAIgGAZAGCJIHBzEuMC4yLjGgB4wNsgcFMi0yLjG4B9gFwgcFMC4zLjHIBwuACAA&sclient=gws-wiz-serp&mstk=AUtExfB0MaZSFwKaVJ20--HEMmKXQcMJhAiG_mQRDPBXrIB6Omo5HjPenxUCg6gEQQBIiM7pXxZZHKeBb4q1RGQH0eXlQ4YAUQZ7tDlBIS26ElZ4nxZUQd5H_C0UBUN-liHykeg&csui=3
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(November-April). The climate is consistently warm 
to hot, with average daily highs often in the range of  
30s°C  and cooler nights, especially during the dry 
season. 

 Rainfall is concentrated in the wet season. Sunlight 
varies seasonally, with clearer skies and more sun in 
the dry season. The general soil characteristics for 
Offa, Kwara State, according to Ige et al. (2020) 
are primarily sandy loam to loamy texture and are 
generally classified as Alfisols/Typic Plinthustalfs). 
The soils are typically deep but have inherently low 
fertility. 
 
Land Preparation and Cultural Practices 
The fields, which were basically occupied by leftover 
remnants of previously harvested crops, were manually 
cleared. One ploughing operation was done, followed 
by harrowing, which was done twice. The field was 
then demarcated into replications, main plots, and 
subplots.  

Seed Sowing and Spacing: Maize was sown on 
September 3rd, 2024, at a spacing of 75cm by 1 m apart. 

Plant population = Total plot size/area per plant = 36 
m²/0.75 m² = 48 plants per plot 

Cowpea was sown on October 30, 2024, at three different 
spacings shown below:   
i).   Sole cowpea at a spacing of 25 cm × 50 cm; this gives 

48 plants per plot, equivalent to 80,000 plants per 
hectare   

ii)   1:2  for 25 cm × 75 cm; this is equivalent to 32 plants 
per plot and 53,333 plants per hectare.   

iii)  2:4 for 50 cm × 75 cm; this is equivalent to 96 plants 
per plot and 26,666 plants per hectare   

 Manual weeding was done twice at 2 weeks after 

sowing cowpea and five weeks after sowing cowpea. 

Pest control: Organic pest control was achieved by 

spraying tobacco leaf extract (Nicotiana tabacum) 

following the methodology of  Osang and Agba 

(2023), the application was conducted at the flower 

initiation stage, pod initiation stage, and full pod 

filling stage. 
Experimental Design and Treatments 

The experimental crops were i. Maize (variety) ii. 
Cowpea Variety -  (a)  IT-04K-321-2 1460  (b) Ex 
Borno (c) Ife Brown. The experiment was designed in 
a 3 ×3×3 factorial with Factor 1. Cowpea Varieties (i)  

IT-04K-321-2 1460  (ii) Ex Borno (iii) Ife Brown; Factor 
2. Nutrients (i). Compost (ii).P205    (iii).Compost + 
P205 and Factor 3. Inter-crop spatial arrangement (i) 
1:2  maize: cowpea (ii) 2:4  maize: cowpea (iii) sole 
cowpea. 

Data were collected on days to 50% flowering by 
sampling thirty plants that were tagged per plot. This 
was achieved by making daily observations to 
determine how long it took to achieve flowering of 
50% of the 30 plants (= 9 plants) on each plot. To 
estimate branching, a sample of 15 plants was 
selected for the enumeration of the number of 
branches developed pa plant. The leaf area was 
determined according to the methodology described 
by He et al. (2020). To enumerate nodulation, root 
nodule enumeration was done during the active 
foliage growth stage (specifically immediately after 
50% flower initiation, a period physiologically 
identified as peak nodule formation. A sample of 
fifteen plants were   Carefully uprooted by 
excavating the soil block around the roots ( to an 
approximate depth of 15 cm). This is aided by using a 
shovel to prevent stripping nodules from lateral 
roots. The area  was watered to saturation before 
uprooting to loosen soil to minimize root damage. 
The roots are  wash  in a sieve with clean water to 
remove adhered soil. The number of observed 
nodules was recorded. 

Grain yield was determined by first of all  avoiding  
"edge effects"  where the plants at the discard row/ 
border rows have experienced treatment 
interference from neighboring plots),  harvesting was 
done only from a defined net plot area by harvesting 
from fifteen plant samples. This typically involved the 
two middle rows of the six-row plot designated for 
harvest. The harvesting was done when the pods 
turned yellowish brown, which indicated a 
physiological maturity. All mature pods were picked 
from the net plot area. Processing and 
Measurement: The harvested pods were dried on a 
tarpaulin to guard against seed loss from shattering. 
The dried pods were manually threshed   to separate 
grains from the stover. Winnowing was done to 
remove debris and weigh the clean grain using a 
digital scale to obtain grain yield per plot. The grains 
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were sun-dried for three days to target 12–14% 
residual moisture content. The harvested weight 
from the small experimental plot/sampled net plot 
was converted into a standard unit (typically kg/ha ) 

Grain yield (Kg/ha=grain yield per plot (kg)/ net plot (m2)    

Data Analysis:  
The combined data (for the two locations)  were 
subjected to Pearson correlation (r) analysis at p < 
0.0001 using the software Statistix 8 package.  

Hypothesis Test for Correlation Coefficients was set 

as follows:  

o Null hypothesis: There is no linear relationship 
between the two variables. ρ = 0. 

o Alternative hypothesis: There is a linear 
relationship between the two variables. ρ ≠ 0 

RESULTS AND DISCUSSION 

Flowering and branching in cowpea correlated 
significantly. A Pearson correlation coefficient (r) 
of 0.7430 at a p=value of 0.0000 between the two 
agronomic traits (Table 1) indicated a moderately 
strong and highly positive linear relationship. The p-
value of 0.0000 (which is reported as p < 0.0001 in 

statistical terms) indicates that this strong positive 
association is highly unlikely to have occurred by 
chance, and the evidence is also very strong to 
support the existence of this relationship in the 
population from which the sample was drawn, 
suggesting that the two variables are closely linked. 
The alternative hypothesis (that there is a linear 
association in the population) can thus be 
confidently accepted. The positive sign indicates that 
as one trait (days to 50% flowering) increases, the 
other (number of branches) tends to increase as well. 
This result agrees with Ikpeme et al. (2021); Lo et al. 
(2023),  Omem et al. (2023) Lim et al. (2025).  In this 
context, as reported by Gashaw et al. (2020) cowpea 
plants that exhibit more branching tend to also 
flower more (or flower earlier, depending on how 
"flowering" was measured, e.g., days to flowering or 
number of flowers). The strong correlation suggests 
an inherent, likely genetic association or a shared 
physiological pathway influencing both traits (flowers 
and branches). Studies by Yeshitila et al. (2023) 
suggest that genotypic correlations are higher than 
phenotypic correlations, pointing to a strong 
underlying genetic control.

Table  1:  Pearson   Correlation Coefficient (r) 

    Bra    Flo Gra La Nod 

Flo  

 
       0.7430 

p <0.0000 

    

Gra 0.1397  

 p <0.2135 

-0.2496 

p <0.0246 

   

La        0.3437       

 p <0.0017  

       0.4336   

p <0.0001  

0.5539 

p < 0.0000 

  

Nod      0.5447  

p <0.0000        

0.6700  

p <0.0000    

0.7714  

p <0.0000  

0.7248 

p <0.0000  

 

Var 0.2776      

p <0.0121       

0.6129 

p < 0.0000  

0.5385  

p <0.0000 

0.2739  

p <0.0134 

0.6177   

p <0.0000 

     Cases Included 81    Missing Cases 0 

Key Gra = Grain yield, Flo= Flower count, days to 50% flowering per plot, La = Leaf area, Nod= Nodule count, and Var = 
Cowpea variety. 

The strong correlation, according to Sodini et al. 
(2012); Sanda et al. (2022); Olanrewaju et al. (2021) 
suggests an inherent possibility of genetic association 
or a shared physiological pathway influencing both 
traits. Faye et al. (2023). Therefore, the use of 
inappropriate spacing by farmers 

in cowpea production is one of the major factors that 
reduces cowpea yield. Bawa and Habib (2025); da 
Costa et al. (2017); Nderi et al. (2018) 

 Grain yield and branching in cowpea are negatively 
correlated. The r value of -0.1397 between the two 
traits indicates a very weak and statistically 
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insignificant relationship. As branching increases, 
grain yield tends to slightly decrease, and vice 
versa.  According to standard guidelines for 
interpreting correlation strength, a value this close to 
zero indicates a very weak relationship. Branching 
explains very little of the variation in grain yield. P-
value = 0.2135: This is the most critical figure. The P-
value is much higher than the commonly accepted 
significance level of 0.05 (or 5%). The P-value 
suggests that the observed correlation of -0.1397 is 
possibly due to random chance or sampling 
variability, rather than a true underlying biological 
relationship.  

The implication is that there is no statistically 
significant relationship. This is because the P-value 
(0.2135) is greater than 0.05, The null hypothesis 
(that there is no linear association in the population) 
can thus be confidently rejected. Further implication 
is that the number of branches a cowpea plant has is 
not a useful forecaster for its grain yield based on 
this data. The result is consistent with Teryima and 
Simon (2025) : Aliyu et al. (2022); Kumar et al. 
(2016). 

A well-branched cowpea variety may exhibit low 
grain yield when the plant's resources are 
disproportionately allocated to vegetative growth 
rather than reproductive functions, or due to various 
external stresses. Publications by Tchiagam et al. 
(2010); Ogundele et al. (2021); Mguela et al. (2025) 
identify the factors that contribute to this 
phenomenon: a well-branched variety provides 
the potential for high yield by offering more 
flowering points, but without optimal environmental 
conditions and proper agronomic management to 
support pod formation and seed fill, this potential is 
not realized (Odesina, et al., 2025). A plant's 
development is governed by the source-sink 
relationship, where leaves (sources) produce 
carbohydrates through photosynthesis, and growing 
parts like roots, new shoots, and developing grains 
(sinks) use these carbohydrates, as reported by 
Oladejo et al. 2010; Rajendra et al. 2023 ;Odesina et 
al. (2025) 

  According to Ndiso et al. (2016) some other factors, 
like agronomic practices and prevailing biotic and 

abiotic factors, prevail in deciding the relationship 
between the interaction of grain yield and branching. 
(In high plant densities or intercropping systems, 
excessive branching can cause mutual shading and 
overcrowding. This leads to competition for light, 
water, and nutrients, which can inhibit the 
development of pods on those very branches. 

Grain yield and nodulation in cowpea recorded a 
positive linear correlation coefficient (r = 0.7714) . 
This translates to mean that higher levels of 
nodulation are associated with higher grain yields. A 
p-value of 0.0000  indicates that this relationship is 
statistically highly significant and is extremely 
unlikely to occur by chance. This result is consistent 
with Owusu et al (2012)but inconsistent with 
Boampong et al. (2017). 

The simultaneous increase in cowpea grain yield with 
increased nodulation, according to Becker et al. 
(2024) is possibly primarily driven by 
enhanced Biological Nitrogen Fixation). The 
enhanced autotrophic nitrogen nutrition possibly 
enabled greater vegetative growth, improved 
capturing of photosynthetically active radiation, and 
higher absorption of nutrients, especially phosphorus 
(Kyei-Boahen et al. 2017; Adusei et al. 2021) and 
accumulation of nutrients for grain filling, as 
reported by Danso et al. (2025);Oladejo 
(2025);Ayalew et al. (2024) 

nodulation and flowering recorded a strong, 
statistically significant positive linear relationship of 
(r) of 0.6700 at a p-value of 0.0000. The positive sign 
means that as nodulation and flowering seemed to 
increase simultaneously (or vice versa). The p-value 
of 0.0000 (which is less than the standard 
significance level of 0.05 or 0.01) translates to a 
correlation that is highly unlikely to have occurred 
due to random chance. The null hypothesis (that 
there is no linear association in the population) can 
thus be confidently rejected. This strong, significant 
correlation suggests a close biological or genetic link 
between the processes of nodulation and flowering 
in cowpea. This finding is consistent with earlier 
works of Abha and Meena (2024) ; Walle et al. 
(2018). 



Nig. J of Plant Breed                      

 

160 

Enhanced nodulation, according to Becker et al. 
(2024) is often associated with better nitrogen 
fixation and the subsequent improved plant growth 
and grain yield. The positive association between 
flowering and nodulation thus suggests that 
genotypes with good nodulation potential also tend 
to flower well. This, in turn, contributes to overall 
crop performance and potentially higher yields. The 
strong correlation further supports the suggestion 
that the association with possibly linked genes may 
influence both traits. Another explanation by Yun et 
al. (2023); Yokota and Hayashi (2011) detailed that 
nodulation favored flowering in relation  with Mobile 
microRNA signal (miR172c)  produced in the root 
nodules. This miR172c acts as a long-distance mobile 
signal, translocating from the roots to the leaves. The 
increase in the level of hormones in the leaves 
facilitates enhanced flowering by suppressing a 
flowering repressor gene (GmTOE4a) that would 
have retarded the process.   

Nodulation was also reported to be capable of 
facilitating enhanced access to an organic/ reduced 
form of biologically fixed nitrogen from the 
atmosphere. The fixed nitrogen, according to 
Ohyama 2014; Haskett (2025) is readily available for 
plant metabolism. This is crucial for overall growth 
and development (including flowering).  According to 
Voisin et al. (2010) a biologically fixed nitrogen 
affords sufficient nitrogen nutrition that influences 
the cowpeas' overall health and guarantees the 
required resources for the transition to the energy-
intensive reproductive phase (flowering and seed 
production) sooner than nitrogen-deficient plants.  

nodulation and leaf area in cowpea recorded a 
strong, positive, and statistically significant 
relationship with a Pearson correlation coefficient (r) 
of 0.7248 (Table 1). The positive polarity implies that 
nodulation increases simultaneously with leaf area, 
and vice versa. In practical terms, this suggests that 
cowpea plants with more extensive or efficient 
nodulation generally develop larger leaf areas. A 
statistical significance (p < 0.00001, effectively 
0.0000): indicates an extremely low p-value (less 
than a typical recommended significance level of 
0.05), meaning the observed relationship is highly 
unlikely to be due to random chance. It can 

confidently be concluded that a real, non-zero 
correlation exists in the population of cowpea plants 
from which the data were sampled. This result is 
consistent with Srinivas et al. (2017); Digrado et al. 
(2022); Mohammad and Rashid (2023); Vennila 
(2024) 

The strong positive correlation, according to (Becker 
et al. (2024) ; Ayalew et al. (2022) has much more 
practical implications for cowpea productivity. This 
includes enhanced nitrogen fixation, a mechanism 
that provides ammonium ions (NH+

4) and nitrate 
(NO₃⁻ ) for plants' immediate absorption. The 
enhanced nitrogen nutrition, according to the 
explanations by Osunde et al. (2025) ; Oladejo et al. 
(2025) promotes overall cowpea growth, specifically 
the development of a larger leaf area. A larger leaf 
area facilitates an efficient capture of 
photosynthetically active radiation/solar income. The 
consequence of this correlation suggests that 
efficient nitrogen fixation (nodulation) directly 
supports the photosynthetic capacity, which 
enhances the plant's ability to accumulate higher dry 
matter.  

Nodulation and branching recorded a statistically 
significant correlation coefficient of  (0.5447)  
positive linear relationship (Table 1). This implies 
a moderate positive linear relationship. This indicates 
that as nodulation increases, branching also tends to 
increase, and vice versa. The two traits generally 
move in the same direction. Based on the general 
guidelines for interpreting correlation coefficients, 
this means the relationship is noticeable and 
biologically meaningful, but not perfect. There is still 
a good amount of variability in one trait that cannot 
be explained by the other alone. This means that 
cowpea plants that have more nodules tend to have 
more branches, and those with fewer nodules tend 
to have fewer branches. The variables generally 
increase or decrease together in a consistent, but not 
perfect, linear fashion.  

A p-value of 0.0000 (which is typically reported when 
the p-value is extremely small, e.g., p < 0.0001) is 
well below the conventional significance level of 
0.05. This low p-value means there is a strong 
evidence to reject the null hypothesis, which states 
that there is no linear relationship between the two 
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variables (i.e., The true correlation coefficient is 
zero).  This further translates to mean that the result 
is not due to random chance. It is therefore reliable 
to generalize that a real association between 
nodulation and branching exists in the population 
from which the cowpea samples were drawn.  

The implication of these results is that the processes 
of nodule formation and branching are moderately 
linked biological processes. This moderate positive 
correlation suggests that the two traits may be 
influenced by similar genetic or environmental 
factors (including spacing). This suggests that the 
genetic or physiological mechanisms that influence 
one trait may also influence the other. The significant 
correlation suggests a possithe bility that 
physiological or genetic link between branching and 
nodulation). This, according to Kgasudi et al. (2024) 
could mean that factors (genetic or environmental) 
that promote nodulation may also promote 
branching, or one trait may directly influence the 
other's development. Srinivas et al. (2017); Abha and 
Meena (2024) 

In the context of cowpea physiology, the findings 
imply, formation of root nodules for nitrogen fixation 
and branching are physiologically related. According 
to Tesfaye, and Nebiyu (2021); Schober et al. (2018). 
the correlation might reflect the plant's overall vigor 
or its efficiency in resource use (e.g., nitrogen, 
carbon) acquisition and allocation, where a more 
vigorous plant can support both more extensive root 
nodulation and greater shoot branching. The variety 
and grain yield of cowpea recorded a moderate, 
positive, and highly statistically significant linear 
relationship with Pearson correlation coefficient (r) 
of 0.5385. The positive polarity indicated that there 
is a direct relationship between the specific genetic 
characteristics (variety) and the resulting grain yield. 
This translates to mean that cowpea variety may be 
linked  changes  to changes that increase in yield. The 
p-value of 0.0000 (which is less than the standard 
significance level of 0.05 or 0.01) indicates that the 
observed correlation is highly unlikely to be due to 
random chance. This demonstrates that the 
population from which the data was sampled has a 
true, reliable relationship. This further confirms that 

a real, dependable relationship exists in the 
population from which the data was sampled. The 
result is consistent with Almeida et al. (2014); Aliyu 
et al. (2022); Matjeke et al. (2025). 

The moderate correlation, according to Sultan et al. 
(2021) ; Adusei et al. (2021)  suggests that the variety 
of cowpea is a useful, but not perfect, predictor of its 
grain yield. This finding is relevant because it 
indicates that direct selection for certain desirable 
varietal traits would be effective in improving grain 
yield. The traits contributing to the correlation are 
thus important for crop improvement. 

Cowpea variety and nodulation recorded a strong 
positive association with a correlation coefficient 
value of 0.6177 (Table 1). The result indicated that as 
the specific genetic traits associated with varieties 
are altered, nodulation tends to increase. An 
explanation from plant-microbe interactions and 
genetics indicated a correlation of notable 
magnitude and suggests a meaningful biological 
relationship. The implication of the p-value of 0.0000 
(which is typically less than the conventional 
significance level of 0.05 (or 0.01), indicates that the 
observed correlation is highly unlikely to have 
occurred by random chance. The null hypothesis 
(which states there is no linear relationship between 
the variables) can confidently be rejected. This is 
implies a significant relationship exists between 
cowpea variety and nodulation. The results suggest 
that cowpea variety is a strong and highly significant 
predictor of nodulation levels. This is consistent with 
Ruchika and Meena (2024);Turney (2024);Schober et 
al. (2018). This finding is highly reliable from a 
statistical stand point and has practical implications 
for agricultural research, such as selecting specific 
cowpea varieties for breeding programs aimed at 
exploring nitrogen fixation, as reported by Partii et 
al. (2024), 

The biological and functional implication of the 
established strong and significantly positive 
correlation implies that certain cowpea varieties 
have a superior ability or tendency to form root 
nodules compared with others. Since nodulation is a 
crucial nutrient required for plants to fix atmospheric 
nitrogen, this finding, according to Oladejo et al. 
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2025; Jogdhande et al. 2017; Putri and Nugrahaeni 
(2021 )  has significant practical implications in crop 
husbandry. The use of high-nodulating varieties, in 
combination with effective Bradyrhizobium strains, 
can effectively enhance the plant's nitrogen fixation, 
leading to better growth, higher grain yield, and 
improved soil fertility. 

Summary 

Pearson correlation analysis of cowpea varieties and 
some agronomic traits demonstrates that, within 
intercropping farming systems, agronomic traits such 
as leaf area, nodulation, branching, flowering, and 
grain yield are interdependent and form a complex 
biological network. Enhancements in one trait often 
reinforce or impede others. These findings indicate 
that cowpea yield is a multidimensional trait 
regulated by both vegetative vigor,  reproductive 
efficiency, and the environment.  

Conclusion 

To select and introduce a well-adapted variety of 
cowpea into a new farming system or a new ecology, 
selection of varieties that exhibit appreciable 

vegetative vigor (leaf area), and efficient root 
systems (nodulation) is paramount.  Because traits 
like branching and nodulation are strongly correlated 
with yield, breeders and agronomists may use them 
as indirect selection or molecular markers (a 
traceable DNA sequence closely linked to a desirable 
gene) If it is difficult to measure yield directly (e.g., 
Early in the season), selecting for high nodulation, 
leaf area, early attainment of 50% flower population, 
or branch count can reliably point to higher-yielding 
varieties. 

Recommendation 
Based on the findings from the present study, it is 
recommended that while introducing a variety of 
cowpea into a farming system, issues to be 
considered are (i) varieties that combine high 
nodulating potential with robust vegetative (good 
flowering, branching, and leaf area) growth, (ii) 
agronomic practices such as seed inoculation (with 
rhizobium species), optimum/appropriate spacing 
should also be adopted. 
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