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Abstract 
Cowpea is essential in the diet in Burkina Faso. The information on their 
physical properties and cooking quality is important for consumer accep-
tance. This study has therefore been undertaken in order to fill the gap. Thus, 
six cowpea varieties were evaluated for their physical and cooking properties. 
The seeds had between 9% to 12% moisture. For physical proprieties, the re-
sult revealed that the variety Makoyin had the highest seed length (9.65 mm), 
the variety Gourgou recorded the highest seed width (7.08 mm), seed thick-
ness (5.13 mm), and seed area (153.29 mm2), and 100-seeds weight (21.1 g). 
The lowest seed sizes were presented by the variety Teeksongo with values of 
7.88 mm, 6.34 mm, 4.88 mm, 122.68 mm2, and 16.87 g for respectively the 
length, the width, the thickness, the area, and the 100-seeds weight. The va-
riety Makoyin produces seed elliptical form and varieties Neerwaya, Gour-
gou, Yipoussi and Issa-sosso, and Teek-songo the seeds spherical form. For 
cooking proprieties, the highest value of the bulk density of the seeds was 
presented in the variety Teek-song (1.51 g/ml). The highest hydration and 
swelling capacity were observed in varieties Gourgou (0.22 g/seed and 0.24 
ml/seed respectively) and Yipoussi (0.22 g/seed and 0.21 ml/seed respective-
ly). The seed with large size, greater hydration, and swelling capacity is pre-
ferred by consumers and processors for food products. Varieties Makoyin, 
Neerwaya, Gourgou, Yipoussi, and Issa-sosso presented cooking time of un-
soaked seeds equal to one hour (from 60 to 68 min) excepted Teek-songo 
which had 46 min. These cooking times are acceptable for consumers. Seed 
length, surface area, thickness, the weight of seeds, hydration capacity, and 
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cooking time have been the most discriminating among the cowpea varieties 
studied. 
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1. Introduction 

Cowpea is an important legume crop in Burkina Faso occupying over 1,200,000 
hectares with a mean production of 480.6 kg/ha during the five-last year before 
2020 [1]. Cowpea seeds a is an important source of protein with the average 
protein content reaching 25.4% [2] and soluble sugar contents with an average of 
54.5 mg/g [3]. In spite of the high nutritional value, the grain legume is un-
der-utilized as food due to their long cooking time. Cowpea cooking time can 
reach 135 mins [4]. It is one of the foremost limitations that make legumes un-
economical and unacceptable to consumers [5]. The long cooking time leads to 
loss of nutrients, loss of useful time, require more firewood or energy, and in-
creased greenhouse gas emissions. The long cooking time is costlier for proces-
sors and consumers. In order to encourage cowpea utilization, the short cooking 
time must be coupled with the physical preference of consumers and seeds’ 
yield. A quick-cooking variety may achieve premiums in the marketplace. Nutri-
tional value is also improved by losses reduction of nutrients as well as the de-
struction of vitamins [6], the reduced effect on the contents of protein, potas-
sium, calcium, iron, and zinc in cowpea grains [7]. It encourages less use of 
firewood and gas. So, it increases the consumption of cowpea, triggers an in-
crease in demand for cowpea, and thus drives cowpea production by smallholder 
farmers in Sub-Saharan Africa.  

In addition to cooking time, the assessment of seeds’ physical proprieties is 
also critical to the determination of cooking quality. Earlier studies showed con-
siderable genetic variation for cooking time and others seeds proprieties. [8] re-
ported ten quantitative trait loci (QTL) for the cooking time in dry bean (Pha-
seolus vulgaris L.) and the QTL TZ-37 always contributed to the faster cooking 
time and increased protein concentration. [9] revealed QTL (CT8.2 and CT10.2) 
for water uptake and cooking time in bean varieties. [10] reported that the short 
cooking time was dominant over long cooking time and the genes that con-
trolled cooking time were all nuclear and no cytoplasmic genes. Short cooking 
time is also observed to be dominant over long cooking time in cowpea, go-
verned by two dominant alleles interacting at 12 different loci [10]. All the re-
sults indicate that population improvement is possible through recurrent selec-
tion in cowpea. Few studies have been conducted on seed physical and cooking 
properties of improved cowpea in Burkina Faso. So, there is a need to evaluate 
varieties for their physical and cooking properties and the relationship among 
these properties.  
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The present study was conducted to evaluate the physical, and cooking prop-
erties of improved cowpea varieties with the view to select characteristics that 
help to promote improved cowpea varieties for commercial production and in-
dustrial use.  

2. Materials and Methods 
2.1. Plant Materials 

Certified cleaned seeds of six white seeded cowpea varieties from “Kamboinsé” 
research center/INERA/Burkina Faso were used in the study (Table 1, Figure 1). 
All of the six genotypes were brown eyes. Cultivars were grown and harvested at 
one location during the rainy season of 2019. The moisture contents of the dry 
cowpea samples were equilibrated to each other by storing them. The seeds of 
each variety’s moisture contents were measured using a GMK-303RS moisture 
meter calibrated. The grains were crushed inside the grain moisture meter and 
readings were recorded. The process was repeated three times for each variety, 
and the averages of percentage moisture content were recorded.  

Before cooking, seeds’ physical characteristics were measured. Each of the 
cowpea varieties was handled separately. The distiller water was used in this 
study. 

 
Table 1. Cowpea varieties used and their seeds characteristics. 

Cowpea varieties Coat color Eyes color Coat texture moisture content T˚C 

Gourgou White Brown Rough 11.7 27.9 

Issa-Sosso White Brown Rough 9.4 28.4 

Teek-Songo White Brown Rough 9.4 28.6 

Yipoussi White Brown Rough 9.4 27.5 

Neerwaya White Brown Rough 9.7 28.8 

Makoyin White Brown Rough 8.9 27.7 

 

 
Figure 1. Seeds of cowpea varieties studied.  

https://doi.org/10.4236/ajps.2022.137061


K. Traore et al. 
 

 

DOI: 10.4236/ajps.2022.137061 932 American Journal of Plant Sciences 
 

2.2. Physical Proprieties of Seeds 

100-Seeds Weight (PCG) 
100-seeds weight was determined by counting one hundred seeds manually 

and weighing. Seed mass values were determined using an electronic balance 
reading to 0.001 g. The average of three determinations is reported.  

Seed Dimensions  
Randomly selected seeds were used to measure the size of the crop varieties in 

terms of length (mm), width (mm), and thickness (mm), using a Vernier caliper 
reading of 0.01 mm). An average of ten determinations is reported for each of 
three repetitions. These size means were used to calculate the surface area 
(mm2), and the sphericity (Φ) of the individual seeds [11]. 

( ) 2Surface area S Dgπ=  

Dg is the geometric mean diameter, 3Dg LWT=  

( )
3

Sphericity LWT
L

Φ =  

 Length/Width Ratio  
The measure means of length (L), width (W), and thickness (T) were used to 

calculate the rate of the length/width calling shape index (Ew) [12].  

( )Length width Ew L
W

=  

The shape of the seed was determined according to the description of [13]: 
− Round (L/W between 1.20 to 1.50). 
− Elliptic (L/W between 1.51 to 1.70). 
− Egg-shaped (L/W between 1.71 to 1.85). 
− Long (L/W between 1.86 to 2.31). 

2.3. Cooking Proprieties of Seeds  

Bulk Density 
The Bulk density is the weight per unit volume of an individual seed. The bulk 

density of seeds was determined using the liquid displacement method [14]. 
Seeds (50 g) of the sample were transferred to a measuring cylinder, where 80 ml 
of distilled water is added. Seed volume (ml) was obtained after subtracting 80 
ml from the total volume (ml).  

( ) mass of bulk seeds
V

Bulk den
olum of b

sity g ml
ulk seeds

=  

Hydration Capacity and Hydration Index  
The hydration capacity was expressed as hydration absorption per seed. Cow-

pea seeds (10 g) were placed in a measuring cylinder containing 80 ml of distill-
ed water and covered with an aluminum foil and, allowed to stand over for 24 h 
at room temperature. After drained cowpea seeds, surface water was removed 
with filter paper. Swollen seeds reweighed [15].  
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( ) Weight after soaking Weight before soakingHydratation capacity g seed
Number of seed

−
=  

Hydration capacity of seedHydration index= 100
weight of one seed

×  

Swelling Capacity and the Swelling Index  
The swelling capacity gives an indication of increase in the volume upon ab-

sorption of water. Cowpea seeds (10 g) were weighted and subsequently soaked 
in distilled water for 24 h. The volume of cowpea seeds was estimated before and 
after soaking by determination of displaced water. Swelling capacity and the 
swelling index were determined according the formula using by [15]. 

( ) Volume after soaking Volume before soakingSwelling capacity ml seed
Number of seed

−
=  

Swelling capacity of seedSwelling index 100
Volume of one seed

= ×  

Cooking Time 
The method used the aluminum pot containing 600 ml of water for 20 g of 

seed unsoaked because consumers in Burkina Faso often cook cowpea seeds 
without soaking. Cooking time commenced when the seeds of a sample were 
placed in the container of boiling water. Boiling is continued, and two (2) seeds 
were drawn using a spatula at every 5 mins intervals up to 35 mins and thereaf-
ter after every 2 mins. The seeds were then compressed between the thumb and 
forefinger and rated: 1 = seed is difficult or not able to smash and cotyledon feels 
hard, 2 = seed is less difficult to smash and cotyledon feels slightly hard, 3 = seed 
is firm but smashes easily and cotyledon feels soft, 4 = there is little resistance to 
smash seed and cotyledon feels mushy, 5 = seed is easily pressed into a mush 
[16]. In every cooking trial, the order of samples was randomized. The samples 
were randomized and cooking trials were repeated on three days, with each trial 
conducted by day. 

2.4. Statistical Analysis 

The data obtained from the physical parameters, hydration parameters, and, 
cooking time of the seed were subjected to a one-way analysis of variance 
(ANOVA) with a significance level of 5% and the Student Newman-Keuls test 
was applied to determine the differences between means. Pearson’s correlation 
coefficients of various properties of seeds were carried out to establish relation-
ships between variables. Analysis (PCA) was carried out in order to test the va-
riables of 6 cultivars in groups. An analysis was done in three replications using 
the JMP software version 14. 

3. Results  
3.1. Variability for Seed Physical Proprieties 

The mean values of length (mm), width (mm), thickness (mm), surface area 
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(mm2), length-width ratio (shape index), sphericity, and PCG (g) of cowpea seed 
are presented in Table 2. Significant differences were observed among the cow-
pea varieties in terms of seed length (0.0001), seed width (0.0001), and seed 
thickness (0.0349). The highest value of seed length was registered by variety 
Makoyin (9.65 mm) and the lowest value by variety Teek-songo (7.88 mm). 
Concerning the seed width, the highest value was observed in the variety Gour-
gou (7.08 mm) whereas the lowest value was obtained in varieties Teek-songo 
(6.34 mm), and Issa-sosso (6.34 mm). The highest thickness value was observed 
in the variety Gourgou (5.13 mm), while the lowest value was observed in varieties 
Neerwaya (4.97 mm), Makoyin (4.88 mm), Issa-sosso (4.93 mm), and Teek-songo 
(4.88 mm). Concerning the seed area, a significant difference was observed among 
cowpea varieties (0.0002). The highest value was presented by Gourgou (153.29 
mm2) and the lowest value was obtained in Teek-songo (122.68 mm2). The 
length-width ratio showed significant variation (0.0001). Out of six genotypes, 
five genotypes recorded the least value ranging from 1.24 to 1.49 while the high-
est value was recorded in the case of Makoyin (1.51). The six cowpea varieties 
showed significant difference in 100 seeds weight with the highest value in 
Gourgou (21.1 g). Issa-sosso, Makoyin, Neerwaya, and Teek-songo required the 
lowest value ranging from 16.87 to 17.83 g. 

3.2. Variability for Seed Cooking Proprieties 

The values for bulk density (g/ml), Hydration capacity (g/seed), Hydration in-
dex, swelling capacity (ml/seed), swelling index, and cooking time (min) are pre-
sented in Table 3. A significant difference was observed in bulk density (0.0092) 
among the six cowpea varieties. The bulk density of seed varieties (Makoyin, 
Neerwaya, Gourgou, Yipoussi, Issa-sosso) ranged from 1.17 to 1.20 g/ml was 
significantly lower than the bulk density value of Teek-songo (1.51 g/ml) which 
was the highest. The result shows that a significant difference was observed in 
seed hydration capacity and in swelling capacity (0.0420) and (0.0050) respectively.  
 

Table 2. The result of the seed size, seed shape and 100 seed weight of cowpea genotypes. 

Parameters 
Genotypes 

P (0.05) 
Gourgou Issa-Sosso Makoyin Neerwaya Teek-Songo Yipoussi 

Length (mm) 9.37 ± 0.11 ab 9.26 ± 0.11 b 9.65 ± 0.11 a 9.52 ± 0.11 ab 7.88 ± 0.11 c 9.34 ± 0.11 ab 0.0001 

Width (mm) 7.08 ± 0.07 a 6.33 ± 0.07 c 6.41 ± 0.07 bc 6.41 ± 0.07 bc 6.34 ± 0.07 c 6.59 ± 0.07 b 0.0001 

Tickness (mm) 5.13 ± 0.05 a 4.93 ± 0.05 b 4.88 ± 0.05 b 4.97 ± 0.05 b 4.88 ± 0.05 b 5.01 ± 0.05 ab 0.0349 

Area (mm2) 153.29 ± 2.52 a 137.18 ± 2.52 b 141.17 ± 2.52 b 141.82 ± 2.52 b 122.68 ± 2.52 c 143.41 ± 2.52 b 0.0002 

Ew (L/W) 1.32 ± 0.01 d 1.46 ± 0.01 b 1.51 ± 0.01 a 1.49 ± 0.01 ab 1.24 ± .01 e 1.42 ± 0.01 c 0.0001 

Sphericity 74.54 ± 0.45 b 71.38 ± 0.45 cd 69.52 ± 0.45e 70.55 ± 0.45 de 79.28 ± 0.45 a 72.33 ± 0.45 c 0.0001 

Shape Round Round elliptical Round Round Round 
 

100-seeds weigh (g) 21.1 ± 0.70 a 17.1 ± 0.70 b 17.83 ± 0.70 b 17.9 ± 0.70 b 16.87 ± 0.70 b 17.83 ± 0.70 b 0.018 

Legend: Ew: Length/width ratio. The values followed by the same letters are not significant different at the threshold of > 5%. 
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Table 3. Seed cooking proprieties of cowpea genotypes. 

Parameters 
Genotypes 

P (0.05) 
Gourgou Issa-Sosso Makoyin Neerwaya Teek-Songo Yipoussi 

Bulk density (g/ml) 1.16 ± 0.05 b 1.17 ± 0.05 b 1.20 ± 0.05 b 1.20 ± 0.05 b 1.51 ± 0.05 a 1.20 ± 0.05 b 0.0092 

HC (g/seed) 0.22 ± 0.01 a 0.17 ± 0.01b 0.18 ± 0.01ab 0.19 ± 0.01 ab 0.16 ± 0.01 b 0.22 ± 0.01 a 0.042 

HI (%) 100.76 96.32 105.46 108.38 93.14 118.16 0.3024 

SC (ml/seed) 0.24 ± 0.00 a 0.20 ± 0.00 b 0.19 ± 0.00 b 0.19 ± 0.00 b 0.17 ± 0.00 c 0.21 ± 0.00 ab 0.005 

SI (%) 137.68 148.942 128.241 137.5 148.661 132.87 0.6112 

TC (min) 63.33 ± 2.77 a 60 ± 2.77 a 66.67 ± 2.77a 68.33 ± 2.77 a 46.67 ± 2.77 b 66.67 ± 2.77 a 0.0023 

Legend: WA: Water absorption, HC: Hydration capacity, HI: Hydration index, SC: swelling capacity, SI: swelling index, CT: 
cooking time. The values followed by the same letters are not significant different at the threshold of > 5%. 

 
Out of the six varieties, Gourgou and Yipoussi exhibited the highest value of hy-
dration capacity (0.22 g/seed) whereas the lower value was recorded by Is-
sa-sosso (0.17 g/seed) and by Teek-songo (0.16 g/seed). The highest value of 
swelling capacity was presented by Gourgou (0.24 ml/seed) and the lower value 
of swelling capacity by Teek-songo (0.17 ml/seed). Concerning the cooking time, 
a significant difference was noticed among the six cowpea varieties (0.0023). The 
study revealed that a minimum cooking time of 46.67 mins was required for 
Teek-songo variety compared to Makoyin, Neerwaya, Gourgou, Yipoussi and, 
Issa-sosso varieties which exhibited relatively similar cooking time ranging from 
60 to 68.33 mins.  

3.3. Pearson’s Correlation Coefficient between the Physical and  
Cooking Proprieties 

Pearson’s correlation coefficients between various proprieties of cowpea seeds 
are presented in Table 4. Seed length was positively correlated with surface area 
(r = 0.81, p ≤ 0.05), length-width ratio (0.77, p ≤ 0.05) and cooking time (0.83, p 
≤ 0.05) but negatively correlated with bulk density (−0.77, p ≤ 0.05). Seed width 
was positively correlated with hydration capacity (0.51, p ≤ 0.05), as well as with 
swelling capacity (0.55, p ≤ 0.05). Seed thickness is positively correlated with 
hydration capacity (0.55, p ≤ 0.05). The area was positively correlated with hy-
dration capacity (0.60, p ≤ 0.05), swelling capacity (0.55, p ≤ 0.05), and cooking 
time (0.61, p ≤ 0.05), and negatively correlated with bulk density (−0.64, p ≤ 
0.05). 100 seed weight was positively correlated with surface area (0.69, p ≤ 0.05) 
and hydration capacity (0.50, p ≤ 0.05). Hydration capacity was positively corre-
lated with swelling capacity (0.74, p ≤ 0.05), Seed sphericity was positively cor-
related with bulk density (0.67, p ≤ 0.05) and negatively correlated with seed 
length-width ratio (−0.98, p ≤ 0.05) and cooking time (−0.78, p ≤ 0.05).  

3.4. Description of Varieties 

In order to explain the relationship between variables and detect the most im-
portant factors of variability, principal component analysis was applied to mean  
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Table 4. Variability parameters for water absorption and cooking traits in cowpea. 

Variables Length Width Tickness SW Sph Area Ew B-D HC HI SC SI TC 

Length 1 
            

Width 0.36 1.00 
           

Tickness 0.37 0.82** 1.00 
          

SW 0.36 0.79** 0.60** 1.00 
         

Sph −0.86** 0.14 0.11 0.01 1.00 
        

Area 0.81** 0.82** 0.80** 0.69** −0.40 1.00 
       

Ew 0.77** −0.32 −0.18 −0.16 −0.98** 0.26 1.00 
      

BD −0.77** −0.31 −0.29 −0.28 0.67** −0.64** −0.58* 1.00 
     

HC 0.43 0.51* 0.55* 0.50* −0.19 0.60** 0.10 −0.44 1.00 
    

HI 0.31 0.07 0.23 0.13 −0.27 0.26 0.27 −0.25 0.77** 1.00 
   

SC 0.38 0.55* 0.42 0.47 −0.15 0.55* 0.03 −0.39 0.74** 0.36 1.00 
  

SI −0.30 −0.16 −0.09 −0.20 0.24 −0.26 −0.18 0.41 0.01 0.03 0.38 1.00 
 

TC 0.83** 0.21 0.20 0.23 −0.78** 0.61** 0.71** −0.76** 0.42 0.32 0.36 −0.37 1 

WA: Water absorption, HC: Hydration capacity (g/seed), HI: Hydration index, SC: swelling capacity, swelling index, Ew: Length/ 
width ratio, Sph: Sphericity, BD: bulk-density, SW: 100 seeds weight. 

 
values. The principal components (PCs) showing the proportion and cumulative 
variance of the variables are presented in Table 5. The first four components 
PC1, PC2, and PC3, PC4 showed 52%, 23%, 9% and 5% of the variation, respec-
tively, for a total of 96.73% (Figure 2). The most important variables integrated 
by the first component (PC1) were length, area, hydration capacity and cooking 
time. The second component (PC2) was positively correlated with thickness, 
100-seeds weight and negatively correlated with the length-width ratio. Bulk den-
sity was positively correlated with PC3. PCA was used to explain the variability 
among the cultivars. PCA produced two components that accounted for a cu-
mulative 77% of the variation. The cultivars were plotted on two dimensions 
based on their PCA results. Gourgou was specifically associated with thickness, 
100 seeds weight, Hydration and swelling capacity. Further, genotypes such as 
Yipoussi, Makoyin and Neerwaya were associated with high Length/width report 
(Ew), seed length and time cooking. Teek-songo and Issa-sosso separated them-
selves from the other by their high sphericity and their lower seed width. 

4. Discussion 

The seed quality is a criteria choice by consumers. It is appreciated through the 
seed size defined by the length, the width, and the thickness. In this study, the 
Makoyin variety produces the length seeds and Gourgou presents wide large 
seeds comparably to Issa-sosso, Neerwaya, and Teek-songo. The seed size varied 
with cowpea varieties [17] [18]. That propriety is important in cowpea variabili-
ty. The length, the width, and the thickness are commonly used to determine  
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Table 5. Eigen values of the principal component (PC) analysis.  

Variables PC 1 PC 2 PC 3 PC 4 

Length 0.35514 −0.15252 −0.23126 0.05585 

Width −0.04131 0.29673 0.0003 0.87965 

Tickness 0.25834 0.36371 0.08314 −0.28023 

100-seeds weight 0.24681 0.35863 0.05096 −0.13103 

Sphericity −0.27159 0.3174 0.30562 −0.10061 

Area 0.37297 0.14148 −0.06929 −0.03901 

Ew 0.21637 −0.38884 −0.30454 0.07221 

Bulk-density −0.04555 −0.30506 0.63208 −0.0338 

Hydration capacity 0.32418 0.19448 0.29337 −0.02853 

Hydration index 0.27559 −0.19933 0.38322 0.05485 

Swelling capacity 0.29326 0.34208 −0.08342 0.04447 

swelling index −0.28913 0.18014 −0.32281 −0.3174 

Cooking Time 0.36348 −0.18906 −0.04943 −0.05332 

Proportion 0.50 0.28 0.12 0.07 

Cumulative 0.50 0.78 0.90 0.97 

PC: principal components, Ew: Length/width ratio. 
 

 
Figure 2. Genotype and trait biplot for seed physical and water hydration parameters. PCG: 100-seeds weight, HC: Hydration 
capacity (g/seed), HI: Hydration index, SC: swelling capacity, Ew: Length/width ratio, CT: cooking time, SI: swelling index. 

 
the seed shape [19]. According to [13], the high value of the length-width ratio 
(1.51 to 1.70) indicates an elliptical shape seed whereas the least value (0.20 to 
1.50) indicates a spherical shape seed. In fact, Makoyin produces the elliptic 
shape seeds whereas Gourgou, Issa-sosso, Yipoussi, Neerwaya, and Teek-songo 
produce the spherical shape seeds. These five genotypes showed the highest 
sphericity compared to the lowest value of sphericity in Makoyin. Out of the 
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five, Teek-songo recorded the highest value of sphericity. These results indicate 
that Teek-songo seeds are the most spherical followed by Gourgou, Yipoussi, Is-
sa-sosso, and Neerwaya. The variation was observed in 100-seeds weight of the 
six cowpea varieties. A similar variation was reported by [20] with 100-seeds 
weight ranging between 11 - 26 g. On the basis of 100-seeds weight, cowpea va-
rieties are classified into size categories according to [20]. Varieties with seeds of 
10 - 15 g are described as small, 15.1 - 20 g as medium-sized seeds while large 
seeds have 20.1 - 25 g. Seeds weighing over 25 g are described as very large seeds. 
Out of the six varieties, Makoyin, Yipoussi, Issa-sosso, Teek-songo, and Neer-
waya produce medium-sized seeds and one (Gourgou) has the large size seed. 
The difference in 100-seed weight certifies the difference in cowpea varieties’ 
seed size. According to [21], the differences in seed size may be due to genetic 
differences. [22] concluded that the gene action controlling seed size is predo-
minantly additive. Knowledge of the physical parameters of cowpea seed would 
be important in order to design the sieves for seeds threshing, cleaning, and the 
genetic purity of cowpea germplasm [23]. This could help to make uniform 
seeds size of improved varieties. The size and shape of the seed is an essential 
character in the analysis of plant variability [24]. In addition, it indicates the 
productivity of the variety and determines grain quality for commercializa-
tion. Good quality seeds contribute 15% - 20% to increases in yield. The me-
dium-sized seeds and the large size seed are the preference of consumers in Bur-
kina Faso [25]. The difference in cowpea seeds size involved the difference in 
bulk density value meaning that an equal quantity of cultivars would occupy 
unequal space. The smallest seed sizes would occupy a greater mass per unit vo-
lume of space. This was observed by [26] in white and red cowpea varieties. Ac-
cording to [27], the bulk density of a material depends on the geometry, size, 
and surface properties of the individual particles. Bulk density indicates the de-
gree of pod filling and therefore an indicator of seed and flour quality which 
would be suitable in various food preparations [28]. In this study, Teek-Songo 
registered a high bulk density. Regarding the hydration capacity and the swelling 
capacity, Gourgou got the highest values found to be in comparison with the 
values ranging from 0.13 to 0.22 g/seed for hydration capacity and from 0.12 to 
0.26 ml/seed for swelling capacity in cowpea reported by [29]. Hydration capac-
ity plays an important role in the food preparation process like doughs and 
baked products. Swelling capacity gives an indication of an increase in the vo-
lume upon absorption of water. The high swelling and water absorption capacity 
indicate that the Gourgou variety could be useful in food systems because this 
increase more after cooking. The cooking time in this study is lower than the 
cooking time ranging from 57 to 84 mins reported by [28]. Comparatively to 
some cowpea varieties grown in Ghana presenting 160 mins cooking time [30], 
the six improved cowpea varieties would be beneficial for producers and con-
sumers of cowpea. The variation observed in cowpea cooking time seemed to 
suggest that there are intrinsic factors that control the cooking time. [31] re-
ported that cooking time is a heritable characteristic for pulses. Hydration ca-
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pacity correlated with swelling capacity and seed weight indicating that the seeds 
with greater seed weight lead to greater water absorption leads and to greater 
swelling. It is the similar result to [32] who reported that cowpea water absorbed 
before cooking is equivalent to their weights. Hydration parameters are not cor-
related with cooking time [33]. Whereas, the lines that have lower hydration and 
swelling capacities usually have longer storage life [34]. This study showed that 
seed length, surface area, hydration capacity, and cooking time have been the 
most discriminating among the cowpea varieties studied. Whereas [18], they 
identified 100-seed weight, seed breadth, hydration capacity, swelling capacity, 
and cooking time score as important traits. 

5. Conclusion 

From this study, it can be concluded that the cowpea varieties varied with re-
spect to physical and cooking properties. The variety Teek-songo variety has the 
lowest seed size and the lowest hydration and swelling capacity. The varieties 
Gourgou and Yipoussi have the highest seed size, hydration, and swelling capac-
ity. These cowpea varieties are useful in food products that require much water. 
This information can attract consumers and processors for food products. The 
four cowpea varieties Makoyin, Neerwaya, Gourgou, Yipoussi, and Issa-sosso 
have a cooking time of one hour and Teek-songo have a cooking time less of 
than one hour. These varieties use less energy during cooking. They are benefi-
cial for consumers and for the environment. Seed physical characteristics, water 
absorption, hydration, and swelling capacity are very important traits that need 
to be considered in cowpea breeding to the fact that yield mainly depends on 
seed physical characteristics such as seed size and seed weight. The cooking time 
is not linked to hydration and swelling capacity. The physical and cooking prop-
erties would help breeders, other researchers, and processors to note which va-
rieties are suitable best for producers and consumers. 
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