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Aims: Cowpea cultivation is of great importance for farmers who work in this agricultural 
activity, in this sense, we evaluated the agronomic characteristics of cowpea {Vigna 
unguiculata (L.)} Creole cultivar (Semper verde), in the semi-arid region of Brazil. 
Place of Study: The experiment was carried out from November 2021 to February 2022 at 
the Rafael Fernandes experimental farm, in the district of Alagoinha (5º03'37 "S, 37º23'50" 
W), northwest of Mossoró, State of Rio Grande do Norte, Brazil, with an area of 400 
hectares.  
Study  Design and Methodology: A randomized complete block design was used with five 
treatments, which will consist of planting densities (35,714; 71,428; 107,142; 142,856 and 
17,8570 plants ha

-1
) with four replications. 

Agronomic characteristics of cowpea {Vigna unguiculata (L.)}: pod length, expressed in 
cm (PL), number of grains, expressed in pod

-1
 units (NG), Pod weight, expressed in grams 

(PW), number of grains, expressed in pod
-1

 units (NG), Weight of 100 grains, expressed in 
grams (P100G) and grain production, expressed in kg ha

-1
 (PG) of cowpea, Creole cultivar 

(Sempre verde). 
Conclusions: Planting densities contributed greatly to cowpea productivity, with productivity 
of 184.82 kg ha

-1
.The cowpea cultivar (Semper Verde) is agronomically viable for planting in 

the semi-arid region. 
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1. INTRODUCTION  
 

 

Cowpea [Vigna unguiculata (L) Walp.] is a legume of great importance for family 

farmers, considering that it contributes to the social, nutritional and economic aspects of 

thousands of people [1]. In the northeast region of Brazil, this crop is planted mainly during 

the rainy season, when farmers cultivate large areas to produce grains for food and 

commercialization, bringing income to those who work in this activity. 

It is worth noting that this crop has genetic varietyvariability, and can be used for 

different purposes, being sold in different ways, mainly as dry grain, green grain, green pod 

and seeds, greatly contributing to increasing the producer's income [2]. The low 

technological level, associated with irregular rainfall, predisposes bean cultivation to low 

productivity in the northeast region of Brazil, making it especially important for producers to 

cultivate crops during the rainy season in the region. 

In this sense, it is extremely important to use technologies that will contribute to an 

increase in cowpea productivity in the northeast region of Brazil, which will bring economic 

returns to farmers in the region [3]. 
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The use of cowpea in the northeast region of Brazil constitutes an extremely important 

alternative for those who work in this activity, requiring the development of the crop in 

edaphic-climatic conditions to understand the behavior of the crop and its maximum 

agronomic efficiency. 

It is worth noting that this culture is extremely important for the semi-arid region, 

however, the lack of knowledge regarding technology transfer is present in many areas [4]. 

In view of the above, we evaluated the agronomic characteristics of cowpea {Vigna 

unguiculata (L.)} Creole cultivar (Semper verde), in the semi-arid region of Brazil. 

 

2. MATERIAL AND METHODS 
 

2.1 Location of the experiment installation 
 

The experiment was conducted from September to December 2021 at the Rafael 

Fernandes experimental farm, in the district of Alagoinha (5º03'37" S, 37º23'50" W), 

northwest of Mossoró, State of Rio Grande do Norte, Brazil, in the period November 2021 to 

February 2022. According to [5] and the Köppen classification, the local climate is BSwh', 

dry and very hot, with a dry season, often from June to January, and a rainy season from 

February to May , average annual precipitation of 673.9 mm and average relative humidity of 

68.9%. 

The region's climate, according to the Köppen Geiger classification, is dry and very 

hot with two seasons: a dry season starting in June and ending in January and a rainy 

season starting in February and ending in May [5]. The soil in the experimental area was 

classified as a typical dystrophic red yellow argisol, with a sandy loam texture [6]. 

Before setting up the experiment, soil samples were collected from the 0-20 cm depth 

arable layer, homogenized, and sent to the soil chemistry and fertility laboratory for the 

following analyses: soil pH (water) = 6.6; EC = 0.44 dS m
−1

; O.M. = 9,8 g kg
−1

; N = 0.52 g 

kg
−1

; P = 44.30 mg dm
−3

; K = 60.28 mg dm
−3

; Ca=18.50 cmolc dm
−3

; Mg = 6.80 cmolc dm
−3

; 

Na = 2.33 mg dm
−3

; Cu = 0.60 mg dm
−3

; Fe = 4.30 mg dm
−3

; Mn = 10.45 mg dm
−3

; and Zn = 

4.56 mg dm
−3

. 

 

2.2 Experimental Design 

 

A randomized complete block design was used with five treatments, which will consist 

of planting densities (35,714; 71,428; 107,142; 142,856 and 17,8570 plants ha
-1

) with four 

replications, and the cultivar used was . He used the Creole cultivar Semper Verde. Each 
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plot consisted of dimensions of 5.0 m x 4.0 m, with six rows of 5.0 m in length, with a total 

area of 20.0 m
2
. The spacing used between rowslines was 0.70 m., while intra-row spacing 

was 0.40m.  Within the line, the spacing used was 0.40 m between pits. 

During the period in which the cowpea crop was in the field, weeding was carried out 

to remove invasive plants that compete for water and nutrients during the crop cycle. 

Irrigation was carried out by drip, with a daily irrigation shift divided into two applications 

(morning and afternoon). 

When harvesting took place, the cowpea pods were taken to the Phytotechnics 

Laboratory of the Department of Agricultural and Forestry Sciences belonging to UFERS to 

evaluate the following characteristics: pod length, expressed in cm (PL), number of grains, 

expressed in pod
-1

 units (NG), Pod weight, expressed in grams (PW), number of grains, 

expressed in pod
-1

 units (NG), Weight of 100 grains, expressed in grams (P100G) and grain 

productionyield, expressed in kg ha
-1

 (PG) of cowpea, Creole cultivar (Sempre verde). 

 

Statistical analysis 

 

Statistical analysis was performed according to conventional methods of analysis of 

variance [7], using ESTAT statistical software [8]. The response curve fitting procedure was 

performed using the ESTAT Software [8], applying regression analysis and conducting 

hypothesis testing that helps the researcher accept or reject a statistical hypothesis based 

on experimental results [9], [10]. 

3. RESULTS AND DISCUSSION 
 

 

It was observed that there was a significant?statistical difference for all cowpea 

characteristics evaluated at the level of p< 0.01 probability (Table 1). For the characteristics 

of pod length, numbers of pod grains, pod weight and weight of 100 grains, the data were 

adjusted to the linear equation (Figure 1 to 4), in relation to grain production the data were 

adjusted to a quadratic equation (Figure 5). The use of landraces of cowpea is extremely 

important as an alternative for farmers working in family farming, reducing production costs 

and increasing profitability [11]. 

 
Table 1. F values for pod length, expressed in cm (PL), number of grains, expressed in pod

-1
 

units (NG), Pod weight, expressed in grams (PW), number of grains, expressed in pod
-1

 
units (NG), Weight of 100 grains, expressed in grams (P100G) and grain production, 
expressed in kg ha

-1
 (PG) of cowpea, Creole cultivar (Sempre verde). 

Causes of Variation GL PL NG PW NG P100G PG 



 

 Blocks 3 11.08
** 

9,30
** 

7.65
** 

10.78
** 

8,45
** 

6,49
** 

Treatments 4 16.47
** 

8.16
** 

17.02
** 

14.18
** 10.27

** 
7.46

** 

Residue 12 --- --- --- --- ----- ------ 

CV (%) ---- 13.42 10.12 14.75 23.1 6.17 5.49 

** = P<0,01; * = P<0,05; 
ns

 = not significant 

 
These variables are extremely important, as they demonstrate the productive aspect 

of cowpea, being used by farmers as an agronomic parameter. 

Pod length showed the greatest growth in density of 35,714 plants ha
-1

, with a value of 

19.46 cm, 3.85 cm higher than the highest planting density (178,570 plants ha
-1

) (Figure 1). 

Pod length is an extremely important characteristic, as it is related to the number of pod
-1

 

seeds. [12], evaluating cowpea productivity under doses and sources of organic fertilizer in 

the municipality of Chapadinha-MA, found a pod length of 20.5 cm with the application of 20 

t ha
-1

, higher than the aforementioned research. 

According to [13], the number of grains per pod is directly related to the length of the 

pods, thus explaining the results found in this research, as there was little variation in the 

size of the pods and also no statistical difference. 

 

Figure 1. Pod length as a function of different planting densities in the semi-arid region of 
Brazil. 

 

The highest number quantity of grains per pod was observed at a density of 35,714 

plants ha
-1

, with a maximum value of 14.65 pod units
-1

 (Figure 2). The number of pod
-1

 

grains is of great importance, as it is related to productivity. [14], evaluating cowpea 

production depending on the use of inoculant and organic and mineral fertilizers, found a 

number of pod
-1

 grains of 14.3 units with biofertilizer application, which is lower than the 

aforementioned research. [15] evaluating yield of Pingo de Ouro cowpea bean under 
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different sowing densities and goat manure doses in the region of Mossoró, Brazil, with a 

number of seeds worth 12.0 pod units
-1

, being lower than the aforementioned research. 

 

Figure 2. Number of grains as a function of different planting densities in the semi-arid 
region of Brazil. 

 
For pod weight, there was a decrease depending on planting densities, with a 

maximum value of 5.9 g at a density of 35,714 plants ha
-1

 (Figure 3). Pod weight is an 

important characteristic, as it is related to the productive aspect of the crop. [16], evaluating 

the characteristics and pod yield of snap beans depending on sources and doses of organic 

matter, found a pod weight of 12 g at a dose of 10 t/ha, a value higher than that of the 

aforementioned research. [17], studying the characterization of yield in green cowpea grains, 

found a pod weight of 11.08 g, higher than the aforementioned research. 

 
Figure 3. Pod weight as a function of different planting densities in the semi-arid region of 
Brazil. 

 
In relation to the number of grains per pod, the density of 35,714 plants ha

-1
 was the 

one that promoted the greatest increase in the characteristic, with a maximum value of 14.7 
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units per pod. In subsequent densities, there was a decrease to a density of 178,570 plants 

with a value of 11.9 grain units per pod (Figure 4). [18], studying the productivity and water 

use efficiency of cowpea cultivars under drip irrigation, found a number of grains per pod of 

11.1 units, a value lower than that of the aforementioned research. [19], studying the 

potential of cowpea for the green pods and grains market, found an average number of 

green grains under cultivation conditions (rainfed) of 15.1 units per pod, which is lower than 

the aforementioned research, a value close to that of the aforementioned research.  

 

Figure 4. Number of grains as a function of different planting densities in the semi-arid 
region of Brazil. 
 

The massweight of 100 grains is a very important characteristic, as it is related to the 

productive variable, and in this research, the density of 35,714 plants ha
-1

 obtained the 

highest average massweight, with a value of 24.81 g (Figure 5). In higher densities there 

was a decrease, with a minimum weight in density of 178,570 plants ha
-1

, with a value of 

21.3 g. [20], studying the productivity and water use efficiency of cowpea cultivars under drip 

irrigation, found a weight of 100 grains of 20.22 g, a value lower than that of the 

aforementioned research. 

 



 

 
Figure 5. Weight of 100 grains as a function of different planting densities in the semi-arid 
region of Brazil. 

 
 
 

The highest grain production was obtained at a density of 142,856 plants ha-1, with a 

maximum value of 184.82 kg ha
-1

, with an increase depending on the other densities, with a 

value of 164.10 kg ha
-1

 (Figure 6) . The observed productivity is a function of the Creole 

cultivar used. [21], studying the productivity and water use efficiency of cowpea cultivars 

under drip irrigation, found a weight of 100 grains of 20.22 g, a value lower than that of the 

aforementioned research. [22], studying the morphological and agronomic characterization 

of cowpea accessions collected in municipalities in Rio Grande Norte, Brazil, found an 

average productivity of dry pods in the second harvest of accessions A323, AC10 and AC22 

of 286.51, 324.41 and 355.90 kg ha
-1

, values higher than those in the aforementioned 

research. [23] studying the production of semi-prostrate cowpea in rainfed and irrigated 

crops with an average productivity of 851.59 kg ha
-1

, higher than the aforementioned 

research. 

It is worth mentioning that the size of the grain, as well as the color, constitutes a 

market preference and is important in determining the price of the product, being characters 

that should not be markedly altered during the selection process, since there is a preference 

for grains with a weight of 100 grains around 18 g of kidney-shaped or rounded shapes [24]. 

Knowledge of the association of grain productivity and its components is important for the 

selection of parents and in promising segregating populations, making the selection process 

efficient [25]. 

 



 

 
Figure 6. Grain production as a function of different planting densities in the semi-arid region 
of Brazil. 
 

CONCLUSION 
 

Planting densities contributed greatly to cowpea productivity, with productivity of 

184.82 kg ha
-1

. 

The cowpea cultivar (Semper Verde) is agronomically viable for planting in the semi-

arid region. 
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