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The potential of cowpea to address food security in Burkina Faso in particular is well established as it 
is a nutritious, cash and cover crop. However, there is limited information on existing germplasm 
diversity in Burkina Faso. This study was designed to gather some information on the genetic diversity 
in a set of cowpea lines introduced from different breeding programs. The diversity was therefore 
assessed using 181 single nucleotide polymorphism (SNP) markers on 50 cowpea lines. Leaf samples 
of young plants were collected using LGC genomics genotyping platform protocols for DNA extraction 
and genotyping. Data were then analyzed using 3 software for pair-wise distance, phylogenetic pattern 
by UPGMA and for the descriptive statistics determination. The phylogenetic pattern of this germplasm 
revealed seven clusters. The lines were almost grouped based on their geographical origin, and the 
breeding background. Thus, materials which originated from Burkina Faso were clustered in the same 
group while those from IITA/Nigeria were also almost all clustered in the same group. The genetic 
distance was low (≤0.29) suggesting a narrow genetic base in the cowpea germplasm used in this 
study. SNPs were efficient in the study of the diversity and a core collection of 20 lines was generated 
for further use in the breeding program. 
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INTRODUCTION 
 
Despite considerable phenotypic diversity that exists in 
cultivated cowpea germplasm, there is limited genetic 

variability in cowpea breeding programs (Pasquet, 1999, 
2000). Breeding programs must focus most of their 

efforts on rapid delivery of varieties with a specific range 
of production and quality traits. However, most of the 
breeding programs tend to cross and re-cross cultivars 
with similar yield potentials and other traits  and  many  of 

these cultivars are related to some degree. This leads to 
reduced genetic variability among cultivars that are 
released and among advanced breeding lines in the 
program, and in most  cases  the  released  varieties  and  



 
 
 
 
the advanced lines are used as parents in new breeding 
cycles (Fang et al., 2007). The lack of diversity is a 
special concern because cowpea appears to have lower 
inherent genetic diversity than other cultivated crops as a 
result of a hypothesized single domestication event 
(Pasquet, 1999, 2000).  

Markers based on single nucleotide polymorphisms 
(SNPs) have rapidly gained the center stage of molecular 
genetics during the recent years due to their abundance 
in the genomes and their amenability for high-throughput 
detection formats and platforms (Mammadov et al., 
2012). Among these platforms is the LGC genomics’ 
Kompetitive Allele Specific PCR (KASP) combined with 
the SNP line platforms in United Kingdom. SNP markers 
are increasingly being used for a large number of genetic 
studies including genetic diversities. Such studies have 
been reported in pea (Deulvot et al., 2010), cowpea 
(Huynh et al., 2013; Egbadzor et al., 2014), and cassava 
(Thompson, 2013). SNPs provide the simplest form of 
molecular markers as a single nucleotide base is the 
smallest unit of inheritance, and therefore, they can 
provide a large number of markers to be used in 
diversities or in marker assisted breeding. SNPs are co-
dominant markers and they are most often linked to 
genes, and thus, they are the most attractive genetic 
markers in genetic studies (Jiang, 2013). The use of 
these markers could therefore help group germplasm 
which will also help breeders make informed choice of 
parents for breeding purposes. SNP markers therefore 
help in decision making when the variability within the 
germplasm is known. 

Available breeding materials should be well known and 
described in any breeding program for any crop for better 
exploitation of the potential variability. The description of 
the variability among breeding materials can be done by 
morphological, biochemical, and molecular 
characterization. There exist important cowpea genetic 
materials in the cowpea breeding program in Burkina 
Faso. However, no in-depth investigation has been made 
to establish the variability using molecular markers. 
Therefore, the objective of this study was to molecularly 
assess the genetic diversity in the set of cowpea 
germplasm using SNP markers. 

 
 
MATERIALS AND METHODS 

 
Cowpea genotypes 

 
Fifty cowpea genotypes were used for the genetic diversity study 
using SNP markers. The origin and seed coat color of the 50 
cowpea  genotypes  used  in  the  study  have   been   described  in 
Table 1. 
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SNP genotyping  

 
Leaf samples of 2-weeks old plants were collected in a 96-wells 
plate and sent to LGC genomics in the United Kingdom for DNA 
extraction and SNP genotyping. The KASP technology as 
described by Thompson (2013) was used for the genotyping at 
LGC genomics. The DNA was extracted using LGC genomics 
internal protocol described. One hundred and eighty-one SNP 
markers selected from the Generation Challenge Programme 
(GCP) platform were used. After excluding the SNPs that were not 
informative enough (more than 10% missing data), a total of 170 
markers and 47 cowpea lines were used for further analysis. 

 
 
Analysis of genetic diversity 

 
Pair-wise genetic distances between genotypes were measured 
with the software GGT 2.0 (Van Berloo, 2008) based on the allele-
sharing method (Bowcock et al., 1994). The simple matching 
algorithm considers both presence and absence of markers in 
calculating degrees of similarity. Phylogenetic relationships 
dendrogram were generated based on the genetic-distance matrix 
using the un-weighted pair group method (UPGMA) with the 
software MEGA 6.0 (Tamura et al., 2013). Descriptive statistics like 
polymorphism information content (PIC) value, major allele 
frequency (MAF), and expected heterozygosity (He) were 
calculated for all the SNPs using PowerMarker 3.25 software (Lui 
and Muse, 2005). A core collection of genotypes was generated 
from GGT2.0 software based on the maximum diversity sum. 

 
 
RESULTS 

 
Descriptive statistics 

 
The summary statistics for major allele frequencies 
(MAF), expected heterozygosity (He), and polymorphic 
information content (PIC) is presented in Table 2. A low 
expected heterozygosity (0.08) was observed with the 
SNP marker (1_0992) that has the high major allele 
frequency (0.96). The mean of the expected 
heterozygosity was 0.41 and that of the major allele 
frequency was 0.68. The allele frequencies of all the SNP 
markers were greater than their corresponding expected 
heterozygosity values. The allele frequencies of all the 
markers were below 0.95 except 1_0992 (0.96), 
indicating the polymorphic nature of the SNP markers 
used. The PIC values ranged from 0.08 (1_0992) to 0.38 
with an average of 0.32. Out of the 177 SNPs, 170 were 
useful representing 96.04% of the total. One hundred and 
three SNPs were the most informative markers with a 
PIC value greater than the mean which represents 
60.59% of the useful SNPs. Out of the 103 SNPs seven 
have a PIC of 0.38, 40 a PIC of 0.37, 26 a PIC of 0.36, 13 
a PIC of 0.35, nine a PIC 0.34, and eight a PIC of 0.33. 
The seven most informative markers were 1_0126, 
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Table 1. Cowpea genetic materials used for the genotyping. 
 

S/N Genotypes Origin Seed color 

1 KVx404-8-1 Burkina Faso White 

2 Kaya local Burkina Faso White 

3 KVX525 Burkina Faso White 

4 F8/SR Burkina Faso White 

5 KVX421-2J Burkina Faso Brown 

6 Djouroum local Burkina Faso White 

7 KVx780-3 Burkina Faso White 

8 KVx780-6 Burkina Faso White 

9 KVX396-4-5-2D Burkina Faso White 

10 KVX771-10 Burkina Faso White 

11 KN1 Burkina Faso Brown 

12 KVx780-1 Burkina Faso White 

13 Pobe local Burkina Faso White 

14 KVX61-1 Burkina Faso White 

15 Moussa Local Burkina Faso White 

16 KVX414-22-2 Burkina Faso White 

17 Donsin local Burkina Faso White 

18 KVx780-4 Burkina Faso White 

19 BulkF7/SR Burkina Faso White 

20 KVX775-33-2 Burkina Faso White 

21 Komsare Burkina Faso Cream 

22 KVX30-309-6G Burkina Faso White 

23 KVX745-11P Burkina Faso White 

24 KVX442-3-25 Burkina Faso White 

25 Gorom Local Burkina Faso Brown 

26 Apagbaala Ghana White 

27 IT96D-610 IITA/Nigeria White 

28 IT95K-1479 IITA/Nigeria White 

29 IT00K-901-6 IITA/Nigeria White 

30 IT84S-2246 IITA/Nigeria White 

31 IT99K-499-39 IITA/Nigeria White 

32 IT98K-205-8 IITA/Nigeria White 

33 IT98K-317-2 IITA/Nigeria White 

34 IT95M-190 IITA/Nigeria White 

35 IT99K-573-2-1 IITA/Nigeria White 

36 IT93K-693-2 IITA/Nigeria Brown 

37 IT98K-1111-1 IITA/Nigeria White 

38 IT93K-503-1 IITA/Nigeria White 

39 IT84S-2049 IITA/Nigeria White 

40 IT97K-207-15 IITA/Nigeria White 

41 TN88-63 Niger White 

42 Bambey-21 Senegal White 

43 Mouride Senegal White 

44 Melakh Senegal White 

45 58-57 Senegal White 

46 UC-524B UCR-USA White 

47 UCR-P-24 UCR-USA White 

48 CB46 UCR-USA White 

49 CB27 UCR-USA White 

50 Iron Clay UCR-USA White 

 

 
 
 
 
1_0351, 1_0362, 1_0594, 1_1130, 1_1367, and 1_1393. 

 
 
Core collection of cowpea germplasm 
 
Twenty cowpea genotypes forming a core collection is 
presented in Table 3. This collection comprises 15 
improved varieties from Burkina Faso, 3 advanced 
breeding lines from International Institute of Tropical 
Agriculture (IITA) in Ibadan – Nigeria, 1 line each from 
Niger and Senegal. 
 
 
Phylogenetic relationships between cowpea lines 
 
The cowpea lines were grouped into 7 clusters based on 
genetic distance based on the allele sharing similarity. 
The cluster analysis showed that lines are generally 
grouped together according to their geographical origin 
and traditional genetic background (Figure 1). Cluster VII 
and IV can be considered as outliers as they contained 
only one line (Mouride, IT86D-610). Cluster I consisted of 
16 genotypes, Cluster II had 6 lines, Cluster III had 14 
lines, Cluster V contains 7 lines, and Cluster VI has 2 
lines. United States and Burkina Faso landraces 
respectively fell into Clusters II (US) and V (BF2Loc) while 
the improved varieties were all in Cluster III (BF1). The 
genetic materials from IITA fell into 2 main Clusters I 
(IITA1) and VI (IITA3) with slight mixture of some 
improved varieties from Burkina, Senegal, and Ghana. 

 
 
DISCUSSION 

 
In the present study, one hundred and seventy SNP 
markers were used to genotype forty-seven cowpea 
lines. The results showed a good level of polymorphism 
but a moderate level of diversity based on the average 
polymorphic information content values (0.32). Almost all 
of the 47 lines shared a very narrow genetic distance 
(≤0.29) which is consistent with the results reported by Li 
et al. (2001). Moreover, the markers enabled the 
grouping of lines based on their similarity. Likewise, the 
SNP markers were able to associate more or less the 
cluster to the geographical origin of the line. Breeding 
programs generally work within restricted pools of genetic 
variation (Huynh et al., 2013) and might be the cause of 
this narrow genetic diversity observed in this study. A 
number of authors have come to the conclusion that 
cowpea lacks significant variability (Pasquet, 1999, 2000; 
Fang et al., 2007). Narrow genetic base has also been 
observed within different lines from breeding programs (Li 
et al., 2001). The materials from IITA collection have 
been widely used by different breeding programs in 
different countries. This can explain the relatedness 
between some cowpea improved varieties from Burkina 
Faso (KVx745-11P, KN1, KVx780-6, and KVx61-1).  
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Table 2. Summary statistics of genetic variation using 170 SNP markers among 47 cowpea 
lines. 
 

Marker MAF Avail He PIC 

1_0126 0.50 0.94 0.50 0.38 

1_0351 0.50 0.98 0.50 0.38 

1_0362 0.50 0.98 0.50 0.38 

1_0594 0.50 0.94 0.50 0.38 

1_1130 0.50 0.94 0.50 0.38 

1_1367 0.50 0.98 0.50 0.38 

1_1393 0.50 0.94 0.50 0.38 

1_0531 0.51 1.00 0.50 0.37 

1_0605 0.51 1.00 0.50 0.37 

1_0123 0.51 0.96 0.50 0.37 

1_0771 0.51 0.96 0.50 0.37 

1_1467 0.51 0.96 0.50 0.37 

1_0183 0.52 0.98 0.50 0.37 

1_1007 0.52 0.98 0.50 0.37 

1_0001 0.52 0.94 0.50 0.37 

1_0982 0.52 0.94 0.50 0.37 

1_1141 0.52 0.94 0.50 0.37 

1_0905 0.53 1.00 0.50 0.37 

1_0604 0.53 0.96 0.50 0.37 

1_0425 0.54 0.98 0.50 0.37 

1_0565 0.54 0.98 0.50 0.37 

1_1072 0.54 0.98 0.50 0.37 

1_0081 0.55 0.94 0.50 0.37 

1_0146 0.55 0.94 0.50 0.37 

1_0153 0.55 0.94 0.50 0.37 

1_0056 0.55 1.00 0.49 0.37 

1_1103 0.56 0.96 0.49 0.37 

1_0058 0.57 0.98 0.49 0.37 

1_0062 0.57 0.98 0.49 0.37 

1_0525 0.57 0.98 0.49 0.37 

1_0690 0.57 0.98 0.49 0.37 

1_1021 0.57 0.94 0.49 0.37 

1_1371 0.57 1.00 0.49 0.37 

1_0136 0.58 0.96 0.49 0.37 

1_0923 0.58 0.96 0.49 0.37 

1_0993 0.58 0.96 0.49 0.37 

1_1038 0.58 0.96 0.49 0.37 

1_0259 0.59 0.98 0.48 0.37 

1_1117 0.59 0.98 0.48 0.37 

1_1189 0.59 0.98 0.48 0.37 

1_0987 0.59 0.94 0.48 0.37 

1_0127 0.60 1.00 0.48 0.37 

1_0388 0.60 1.00 0.48 0.37 

1_0449 0.60 1.00 0.48 0.37 

1_0401 0.60 0.96 0.48 0.36 

1_0752 0.60 0.96 0.48 0.36 

1_0806 0.60 0.96 0.48 0.36 

1_1135 0.60 0.96 0.48 0.36 

1_0052 0.61 0.98 0.48 0.36 

1_0377 0.61 0.98 0.48 0.36 
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Table 2. Contd. 
 

1_0397 0.61 0.98 0.48 0.36 

1_0657 0.61 0.98 0.48 0.36 

1_0670 0.61 0.98 0.48 0.36 

1_0437 0.61 0.94 0.47 0.36 

1_1360 0.61 0.94 0.47 0.36 

1_0025 0.62 1.00 0.47 0.36 

1_0945 0.62 1.00 0.47 0.36 

1_1512 0.62 1.00 0.47 0.36 

1_0917 0.62 0.96 0.47 0.36 

1_0567 0.63 0.98 0.47 0.36 

1_0652 0.63 0.98 0.47 0.36 

1_0706 0.63 0.98 0.47 0.36 

1_1214 0.57 0.98 0.49 0.37 

1_1246 0.57 0.98 0.49 0.37 

1_1431 0.57 0.98 0.49 0.37 

1_1129 0.63 0.98 0.47 0.36 

1_1370 0.63 0.98 0.47 0.36 

1_0256 0.64 0.94 0.46 0.36 

1_0319 0.64 0.94 0.46 0.36 

1_1151 0.64 0.94 0.46 0.36 

1_0699 0.64 0.96 0.46 0.35 

1_0290 0.65 0.98 0.45 0.35 

1_0823 0.65 0.98 0.45 0.35 

1_0246 0.66 0.94 0.45 0.35 

1_0317 0.66 0.94 0.45 0.35 

1_0757 0.66 0.94 0.45 0.35 

1_0482 0.66 1.00 0.45 0.35 

1_0730 0.66 1.00 0.45 0.35 

1_1271 0.66 1.00 0.45 0.35 

1_0033 0.67 0.96 0.44 0.35 

1_0065 0.67 0.96 0.44 0.35 

1_0306 0.67 0.96 0.44 0.35 

1_0649 0.67 0.96 0.44 0.35 

1_0438 0.67 0.98 0.44 0.34 

1_0473 0.67 0.98 0.44 0.34 

1_0834 0.67 0.98 0.44 0.34 

1_1037 0.67 0.98 0.44 0.34 

1_1042 0.67 0.98 0.44 0.34 

1_1062 0.67 0.98 0.44 0.34 

1_1520 0.68 1.00 0.43 0.34 

1_0322 0.68 0.94 0.43 0.34 

1_0911 0.69 0.96 0.43 0.34 

1_0111 0.70 0.98 0.42 0.33 

1_0157 0.70 0.98 0.42 0.33 

1_0370 0.70 0.98 0.42 0.33 

1_0937 0.63 0.98 0.47 0.36 

1_0977 0.63 0.98 0.47 0.36 

1_1096 0.63 0.98 0.47 0.36 

1_0022 0.70 0.91 0.42 0.33 

1_0746 0.70 0.91 0.42 0.33 

1_0807 0.70 1.00 0.42 0.33 

1_0647 0.71 0.96 0.41 0.33 
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1_0709 0.71 0.96 0.41 0.33 

1_0392 0.72 0.98 0.41 0.32 

1_0755 0.72 0.98 0.41 0.32 

1_0853 0.72 0.98 0.41 0.32 

1_0242 0.72 1.00 0.40 0.32 

1_0957 0.72 1.00 0.40 0.32 

1_0142 0.73 0.96 0.39 0.31 

1_0775 0.73 0.96 0.39 0.31 

1_0983 0.73 0.96 0.39 0.31 

1_0107 0.74 0.98 0.39 0.31 

1_0330 0.74 0.98 0.39 0.31 

1_0529 0.74 0.98 0.39 0.31 

1_0679 0.74 0.98 0.39 0.31 

1_1281 0.74 0.98 0.39 0.31 

1_0060 0.74 1.00 0.38 0.31 

1_0238 0.76 0.96 0.37 0.30 

1_0451 0.76 0.96 0.37 0.30 

1_0583 0.76 0.96 0.37 0.30 

1_0053 0.76 0.98 0.36 0.30 

1_0323 0.76 0.98 0.36 0.30 

1_0740 0.76 0.98 0.36 0.30 

1_0876 0.76 0.98 0.36 0.30 

1_1087 0.76 0.98 0.36 0.30 

1_1170 0.76 0.98 0.36 0.30 

1_0128 0.77 1.00 0.36 0.29 

1_0663 0.77 1.00 0.36 0.29 

1_0082 0.77 0.91 0.36 0.29 

1_0105 0.77 0.94 0.35 0.29 

1_1333 0.77 0.94 0.35 0.29 

1_0171 0.78 0.96 0.35 0.29 

1_1073 0.78 0.96 0.35 0.29 

1_1157 0.78 0.96 0.35 0.29 

1_0139 0.78 0.98 0.34 0.28 

1_0510 0.78 0.98 0.34 0.28 

1_0718 0.78 0.98 0.34 0.28 

1_0889 0.78 0.98 0.34 0.28 

1_1255 0.78 0.98 0.34 0.28 

1_0514 0.79 1.00 0.33 0.28 

1_1517 0.80 0.96 0.32 0.27 

1_0773 0.80 0.98 0.31 0.27 

1_0801 0.80 0.98 0.31 0.27 

1_1121 0.80 0.98 0.31 0.27 

1_0280 0.81 1.00 0.31 0.26 

1_0691 0.81 0.91 0.30 0.26 

1_0014 0.83 0.98 0.29 0.25 

1_0436 0.83 0.98 0.29 0.25 

1_0519 0.83 0.98 0.29 0.25 

1_0625 0.83 0.98 0.29 0.25 

1_0866 0.83 0.98 0.29 0.25 

1_1092 0.83 0.98 0.29 0.25 

1_0074 0.83 1.00 0.28 0.24 

1_0262 0.83 1.00 0.28 0.24 
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1_1039 0.84 0.91 0.27 0.24 

1_0067 0.85 0.98 0.26 0.22 

1_0703 0.85 0.98 0.26 0.22 

1_0878 0.85 0.98 0.26 0.22 

1_0432 0.87 0.96 0.23 0.20 

1_0420 0.87 0.98 0.23 0.20 

1_0588 0.87 0.98 0.23 0.20 

1_0754 0.87 1.00 0.22 0.20 

1_1492 0.87 1.00 0.22 0.20 

1_0732 0.88 0.91 0.21 0.18 

1_0678 0.89 0.98 0.19 0.17 

1_1249 0.91 0.96 0.16 0.15 

1_0421 0.91 0.98 0.16 0.15 

1_0539 0.91 0.98 0.16 0.15 

1_1217 0.93 0.98 0.12 0.11 

1_0992 0.96 0.98 0.08 0.08 

Mean 0.68 0.97 0.41 0.32 
 

MAF: major allele frequency; Avail: allele availability; He: Expected Heterozygosity; PIC: polymorphic 
information content. 

 
 
 
Table 3. Core collection of cowpea germplasm. 
 

Genotypes Origin 

MOURIDE Senegal 

KVX525 Burkina Faso 

KVX396-4-5-2D Burkina Faso 

KVX780-3 Burkina Faso 

KVX780-4 Burkina Faso 

IRON CLAY IITA/Nigeria 

KVX30-309-6G Burkina Faso 

KVX61-1 Burkina Faso 

TN88-63 Niger 

KVX404-8-1 Burkina Faso 

KVX780-6 Burkina Faso 

IT98K-317-2 IITA/Nigeria 

F8_SR Burkina Faso 

BULKF7_SR Burkina Faso 

KVX771-10 Burkina Faso 

KVX775-33-2 Burkina Faso 

KVX421-2J Burkina Faso 

KOMSARE Burkina Faso 

IT99K-499-39 IITA/Nigeria 

KVX414-22-2 Burkina Faso 

 
 
 

Looking at also the pedigree of Melakh (IS86-292 x 
IT83S-742-13) (Diouf and Hilu, 2005), it becomes easy to 
understand why this line fell into the cluster of IITA lines 
because of its relatedness among line from the IITA 
breeding program.  Huynh  et  al.  (2013)  provided  some 

useful assumptions that tend to explain the reduction of 
the genetic distance among cowpea wild types, 
landraces, and improved germplasm within African 
germplasm accessions and among African and Non-
African germplasm accessions. These authors concluded 
that the small genetic differentiation observed between 
the African and non-African collections indicated that the 
entire genetic diversity in the African germplasm might 
already have spread over cowpea-growing regions in the 
world as a whole although not completely within any 
single region. Nevertheless, the clustering of these 47 
lines into 7 distinct groups gives important insights that 
can improve the efficiency of germplasm used in cowpea 
for breeding purposes. With the exception of the 
materials from Senegal (Bambey in Cluster II, Mouride in 
Cluster VII, 58-57 in Cluster III, and Melakh in Cluster I), 
from Niger (TN88-63 in Cluster III), and from Ghana 
(Apaagbala in Cluster I) that were not grouped according 
to their geographical origin, the rest were clustered based 
on their country of origin. That could be helpful for new 
ways of genetic improvement of cowpea by exchanging 
material from different countries to broaden the genetic 
base of the crop. In contrast with these findings, a 
numbers of genetic diversity studies conducted on 
cowpea have reported absence of correlation between 
geographical origin of the accessions and their clustering 
pattern (Asare et al., 2010; Egbadzor et al., 2014). This 
was also observed in a genetic diversity study in maize 
using SSR markers (Oppong, 2013). In this study, the 
genotypes were clustering following a regional basis of 
maize cultivation in Ghana. The differences shown 
between  landraces  and   the   improved   varieties   from 
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Figure 1. UPGMA dendrogram of 47 cowpea genotypes constructed using 170 SNP markers. 
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Burkina Faso may also be useful as a little diversity still 
exists among the local germplasm for new variety 
development. SNP markers have demonstrated their 
capacity in assessing genetic diversity in cowpea (Huynh 
et al., 2013; Egbadzor et al., 2014). Varshney et al. 
(2007) reported on the robustness of SNP markers. As 
compared to SSR markers, SNPs are more robust as 
they are able to detect slight changes in the genome and 
discriminate genotypes. This assumption is confirmed by 
the findings from a genetic diversity study on sweet 
cherry (Prunus avium L.) (Marti et al., 2012). In this study, 
SNP markers were able to discriminate mutants from 
their original parents than SSR markers. In addition, SNP 
markers confirmed parentage and also determined 
relationships of the accessions in a manner consistent 
with their pedigree relationships. The latter statement 
confirmed our findings. Lines like Melakh from Senegal, 
KVx745-11P from Burkina Faso was grouped with the 
IITA accessions because of the large contribution in their 
genome of materials from IITA. 

Extension of gene pool is important for crop 
improvement (Varshney et al., 2007). As such a core 
collection of 20 lines was proposed from this study based 
on the maximum diversity among them. Several genetic 
diversity studies have been conducted in cowpea 
(Pamella and Gepts, 1992; Vaillancourt and Weeden, 
1992; Fotso et al., 1994; Coulibaly et al., 2002; Ba et al., 
2004). Despite of the presence of little diversity within the 
collection used for this study and the core collection, the 
separation of the broader germplasm of cowpea 
landraces into gene pools as done by Huynh et al. (2013) 
could be useful for expanding the genetic diversity within 
breeding materials and could lead to development of 
more efficient strategies and genetic gain within future 
breeding programs. 

 
 
Conclusion 
 
The present study was undertaken to determine the 
genetic variability in a set of germplasm used by INERA 
Cowpea Breeding Program in Burkina Faso using SNP 
markers. The germplasm used has some moderate 
variability with narrow genetic base. These results were 
comparable to previous studies that have also reported 
the narrow genetic base of cowpea.  

The phylogenetic patterns and clustering of relatively 
similar individuals into groups provide important 
information on the germplasm used for cowpea 
improvement. The materials were grouped based on the 
geographic origin and the genotypic background. 
Materials from United State/University of California 
Riverside clustered together. Likewise, materials from 
IITA/Nigeria, Burkina Faso clustered in country base. 

SNP markers were able to group the genotypes in a 
way that they could be used to link the genotype clusters 
and their pedigree. A panel of 20 genotypes  representing  

 
 
 
 
the maximum variability of the germplasm used in the 
study was generated based on the maximum diversity 
sum. This panel constituted a collection that could be 
together with the information on the clustering of great 
importance for further plant breeding to develop superior 
varieties of cowpea. 
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