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ABSTRACT 
Cytogenetics and morphological studies have been conducted to compare between the cultivated and 
wild relatives of the genus Vigna in Egypt. Eleven germplasms, representing three species of the genus 
Vigna, were obtained from National Gene Bank (NGB), as well as collected taxa from natural habitats. In 
general, the plant hairness, flower color, pod wall thickness, cotyledon color, seed color, eye pattern and 
color, seed turgidity and seed crowding are the most important morphological attributes to distinguish 
between two the subgenera, Vigna and Ceratotropis of the genus Vigna. All the studied Vigna 
germplasms are diploid with twenty-two chromosomes in somatic cells. Germplasm of the subgenus 
Ceratotropis recorded the highest interchromosomal asymmetry index (A2, 0.21 - 0.28) and only two 
chromosome types (nsm(-) & nm) were recorded in the karyotype formula. Types and proportions of 
mitotic abnormalities were recorded. The electrophoretic protein analysis showed twenty-six bands of 
molecular weight ranging from 73 to 45.25 KD. The unique band of molecular weight 64.750 KD was 
found to be specific to Vigna unguiculata subspecies unguiculata cv-group unguiculata cv. Fodder. 
While the band of molecular weight 46.000 and 45.250 KD were specific to Vigna unguiculata 
subspecies unguiculata cv-group unguiculata cv. Kafer El-Sheikh. These bands could be taken as a 
positive marker for the two cultivars. Cluster analysis and PERMAP-Biplot between the studied eleven 
germplasms of genus Vigna revealed the importance of helim colour (attribute 39), eye length (attribute 
37), length of space between cotyledons (attribute 41), standard petal width (attribute 8), pod curvature 
(attribute 18), polyploidy%, total chromosome volume (attribute 62), and chromosome radius (attribute 
63) to split subgenus Vigna into two sections: Catiang and Vigna.  
Keywords: Cytogenetics, electrophoresis, Vigna luteola, Vigna radiate, Vigna unguiculata 

 
 

INTRODUCTION 
The genus Vigna family Fabaceae – Pea family is 

native to the warm regions of both the old and the new 
world (Richard, 2002). Genus Vigna comprise two 
species that are of considerable economic importance, 
Cowpeas [V. unguiculata (L.) Walp.] and mung beans 
[V. radiata (L.) Wilczek]. The Vigna is one of the most 
important legume vegetables grown in Egypt. Not only 
because of its high protein content that range from 22% 
to 28%, but value as forage, and green manure crops 
(Richard, 2002). The protein in cowpeas seed is rich in 
the amino acids, lysine and tryptophan, compared to 
cereal grains. However, it is deficient in methionine and 
cystine when compared to animal proteins (Small, 
1999). Therefore, cowpeas seed is valued as a 
nutritional supplement to cereals and an extender of 
animal proteins.  
The genus Vigna has been subjected to 

cytotaxonomical studied by Galasso et al. (1992 & 
1993) and Zheng et al. (1991). 
A sound breeding program is primarily based on 

evaluation and exploitation of the collected and 
preserved genetic diversity. The Vigna germplasm 
which are available at National Gene Bank of Egypt are 
subjected to morphological and cytogenetics 
characterization to be available for breeding program 
and to meet the need of the national strategies of 
sustainable uses of genetic resources for food and 
agriculture. 

MATERIALS AND METHODS 
(1) Seed collections 
Viable seeds of the studied cultivated taxa (Plate 1) 

were obtained from National Gene Bank (NGB), 
Agricultural Research Center (ARC), Giza, Egypt. 
Seeds of wild taxa were collected from two different 
ecotypes from Rosetta in El-Behera Governorate and 
Basendela in Dakahlia Governorate (Table 1). 
 

(2) Morphological data 
For morphological data, the collected seeds were 

cultivated in the greenhouse of Mansoura University, 
Dakahlia Governorate. The characterization and 
evaluation data of the studied taxa basically follows the 
standard format descriptor list for Vigna (IBPGR, 
1983). The morphological measurements given are the 
mean of twenty-five healthy well-developed plant 
materials. Stearn (1973) was used for terminology of 
seed characters. 
 

(3) Cytological analysis 
Actively growing root tips were pretreated for 2-4 h 

in 0.002 M 8-hydroxyquinoline (Tjio and Levan, 1950). 
Examination of roots was done in permanent root tip 
squash preparations by using different staining 
techniques: 4% alcoholic hydrochloric carmine (Snow, 
1963), 2% aceto orcein after acid treatment 
(Chattopadhyay and Sharma, 1988) and modified carbol 
fuchsine (Koa, 1975 a and b). It was found that 
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Table (1): List of investigated taxa. 

No. Taxon 
1 Vigna unguiculata (L.) Walp. subspecies unguiculata  cv- group  unguiculata E.Westphal cultivar Doki-126 
2 Vigna unguiculata (L.) Walp. subspecies unguiculata cv-group unguiculata E.Westphal cultivar Doki-331 
3 Vigna unguiculata (L.) Walp. subspecies unguiculata cv-group unguiculata E.Westphal cultivar Kafr El-Sheikh 
4 Vigna unguiculata (L.) Walp. subspecies unguiculata cv-group unguiculata E.Westphal cultivar Kahha-1 
5 Vigna unguiculata (L.) Walp. subspecies unguiculata cv-group unguiculata E.Westphal cultivar Kream-7 
6 Vigna unguiculata (L.) Walp. subspecies unguiculata cv-group unguiculata  E.Westphal cultivar Fodder 
7 Vigna luteola (Jacq.) Benth. ecotype Rosetta 
8 Vigna luteola (Jacq.) Benth. ecotype Basendela 
9 Vigna radiata (L.) R. Wilcz. variey radiata cultivar Qumi 1 
10 Vigna radiata (L.) R. Wilcz. variey radiata genotype VC2719 
11 Vigna radiata (L.) R. Wilcz. variey radiata genotype L303 

 
modified carbol fuchsine with aceto orcein after 
acidtreatment gave the best results. The chromosome 
types identified following Abraham and Prasad (1983). 
Karyotypes analysis was carried out using “Micro 
Measure” computer program (Reeves, 2001). The mean 
measurements of three cells for each taxon were used to 
construct the karyotype. Types and proportions of 
chromosomal abnormalities observed at mitotic division 
were recorded for all Vigna species examined. 
 
(4) Protein analysis 
According to Bradford (1976) total protein extracts of 

seeds were analyzed. For electrophoresis analysis, the 
method for discontinuous SDS-PAGE techniques was 
based on that of Laemmli (1970). The analysis 
percentages of the bands were carried out using BIO-
RAD Video densitometer. The similarity coefficient 
between the species was based on comparisons of their 
SDS-PAGE profiles.  
The gel was photographed and analyzed using BIO-

RAD Video documentation system, Model Gel Doc 
2000. The relationship between the cultivars was 
measured by calculating their average (genetic) 
taxonomic distance and presented as phenogram using 
SYSTAT version 7.0 (Wilkinson, 1997). 
 

RESULTS AND DISCUSSION 
 
(I) Morphological attributes 
Plate (1) and table (2) show the distinguished 

morphological attributes of the studied taxa of 
cultivated and wild relatives of genus Vigna in Egypt. 
These morphological attributes have been characterized 
as reported by IPGRI, 1983.  
The comparison of the two subgenera, Vigna and 

Ceratotropis, revealed that, the Plant hairiness, flower 
color, pod wall thickness, cotyledon color; seed color, 
eye pattern and color, seed turgidity and seed crowding 
are the most important morphological attributes to 
distinguish between the two subgenera of the genus 
Vigna. 

 
 

Plate (1): Seeds of studied taxa of Vigna. For taxa 
name see table (1). Bar = 10 cm. 

 
Concerning the differences between the two species 

of subgenus Vigna, the plant hairiness, flower color and 
pod attributes are the most useful criteria.  

 
(II) Karyotype analysis: 
The taxa under study are diploid, twenty-two 

chromosomes are observed in somatic cells of the 
eleven studied taxa of Vigna (Plate 2) which coincides 
with previous cytological reports on the other species of 
the same genus (Venora et. al, 1995 and 1999).  
Karyogram of each taxon are illustrated in Plate (3) 

and haploid idiogram in figure (1). The symmetric 
indices (Syi), resemblance between chromosomes 
(Rec), Total form percentage (TF%), intrachromosomal 
asymmetry index (A1), interchromosomal asymmetry 
index (A2), symmetry percent (S%), mean chromosome 
length (MCL),chromosome radius and Total 
chromosome volume (TCV) of all taxa are stated in 
table (3). 
Vigna radiata variety, radiata Line, VC2719 

recorded the smallest values of mean chromosome 
length (MCL, 1.177µ), total complement length (TCL,
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Table (2): Morphological attributes of the studied taxa of genus Vigna, (V.u.: Vigna unguiculata, V.l. : Vigna luteola,  V.r. : Vigna 
radiata). 

No.  
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1 Plant hight (cm) 32 50 60 45 70 95 105 98 100 98 95 
2 Number of branches 3 3 4 4 5 12 4 5 7 6 7 
3 Plant hairness (1.glabrous, 2.slightly hairy, 3.hairy) 1 1 1 1 1 1 2 2 3 3 3 
4 Plant reach maturity (week) 12 13 14 12 15 15 14 15 12 14 13 

5 
Flower colour (1.white-purple, 2.white-yellow, 3.pale yelow, 
4.yellow) 

1 1 1 2 2 2 4 4 3 3 3 

6 Flower length (mm) 20 19 20 20 20 22 24 22 18 20 18 
7 Calyx lobe length (mm) 4.2 4.2 3.9 4 4.3 4 4 4 2.9 2.7 2.9 
8 Standard petal width (mm) 25 26 23 25 24 27 29 26 19 18 19 
9 Standard petal length (mm) 18 18 19 20 19 21 23 20 17 19 17 
10 Appear of first flower after planting (week) 7 7 8 7 8 10 7 8 7 8 7.5 
11 Pod length (cm) 12 11 11.5 7.5 11.5 12.5 7.5 5.5 6 5.5 3 
12 Pod width (cm) 0.8 0.8 0.8 0.85 0.85 0.9 0.75 0.65 0.65 0.65 0.65 
13 Pod weight (g) 0.42 0.51 0.46 0.33 0.37 0.85 0.27 0.19 0.37 0.19 0.10 
14 Pod wall thickness (1.thin, 2.intermediate, 3.thick) 1 1 1 1 1 2 2 2 3 3 3 
15 Number of locules per pod 15 10 12 7 12 16 9 11 7 8 4 
16 Number of seeds per pod 11 9 12 5 11 16 9 10 7 7 4 
17 Seed/locule % 73.3 90.0 100 71.4 91.7 100 100 90.9 100 87.5 100 
18 Pod curvature (1.Straight, 2.slightly curved) 2 2 1 1 1 1 2 1 1 1 1 

19 
Pod color (1.pale tan or straw, 2.dark tan, 3.tan brown, 4.black 
or dark purple, 5.dark green) 

1 1 2 2 2 1 3 4 4 5 5 

20 Pod surface (1. glabrous, 2. Slightly hairy, 3. hairy) 1 1 1 1 1 1 2 2 2 2 2 
21 Pod attachment to peduncle (1.pendant, 2.30-90 from erect) 1 2 1 1 1 2 2 2 2 2 2 
22 Texture (1.hard, 2.semi hard, 3.not hard 3 3 3 2 3 2 1 1 1 1 1 
23 Seed length (mm) 14.3 14.8 15.1 13.4 14.4 12.3 11.4 12.7 13.2 14.8 15.5 
24 Seed width (mm) 6.40 6.64 6.44 4.88 6.22 5.48 4.78 4.92 6.08 6.40 5.52 
25 Seeds weight/100 (g) 15.0 20.3 16.5 18.3 12.9 11.9 3.9 1.3 4.3 5.2 6.2 
26 Seed length/Width ratio 2.23 2.23 2.35 2.75 2.32 2.24 2.38 2.59 2.18 2.31 2.81 
27 Seed shape (1.Kidny, 2.ovoid, 3.rhomboid) 1 1 1 2 1 1 2 3 3 3 3 
28 Seed volume (cm^3) 0.14 0.20 0.14 0.17 0.10 0.10 0.05 0.01 0.03 0.04 0.05 

29 
Seed colour (1.creamy, 2.mottled brown, 3.dark brown, 4.dark 
green, 5.black) 

1 1 1 1 1 2 3 5 4 4 4 

30 
Testa texture (1.smooth, 2.rough, 3.rough to wrinkled , 
4.wrinkled)  

4 3 3 2 3 1 1 1 1 1 1 

31 Seed surface nature (0.not shiny, 1.shiny) 0 0 0 0 0 1 1 1 1 0 0 

32 
Eye pattern (0.absent, 1.narrow eyes, 2.small eyes, 3.holstein 
group, 4.self coloured) 

3 3 0 1 0 2 2 2 4 4 4 

33 Eye colour (0.creamy, 1.brown, 2.tan brown, 3.green, 4.black) 1 4 0 2 0 2 2 2 3 3 3 
34 Eye length (mm) 3.00 2.70 2.25 3.50 2.25 2.50 2.30 1.80 1.38 1.72 1.69 
35 Eye width (mm) 1.35 1.50 1.00 1.36 1.00 1.35 9.90 0.70 0.50 0.49 5.20 
36 Eye length/width ratio 2.22 1.80 2.25 2.57 2.25 1.85 0.23 2.57 2.76 3.51 0.33 
37 Eye length / seed length (%) 21.0 18.2 14.9 26.0 15.6 20.4 20.2 14.2 10.4 11.7 10.9 
38 Eye width / seed width (%) 21.1 22.6 15.5 27.9 16.1 24.6 20.7 14.2 8.2 7.7 9.4 

39 
Helim colour (0.absent, 1.white, 2.brown, 3.brown-black, 
4.black) 

2 4 0 4 0 3 1 1 1 1 1 

40 
Cotyledones colour (1.white, 2.pale creamy, 3.dark creamy, 4. 
Pale yellow, 5.faint green) 

1 1 2 4 3 2 1 1 5 5 5 

41 Lenth of space between cotyledons (mm) 2.10 3.50 2.25 3.10 2.00 2.94 2.85 0.89 1.85 1.87 1.46 
42 Width of space between cotyledons (mm) 0.50 1.30 0.90 1.25 0.90 0.65 1.60 0.86 0.40 0.38 0.49 
43 Lenth of space between cotyledons/seed length (%) 14.7 23.7 14.9 23.1 13.9 24.0 25.1 7.0 14.0 12.7 9.4 
44 Width of space between cotyledons/seed width (%) 7.8 19.6 14.0 25.1 14.5 11.9 33.5 17.5 6.6 5.9 8.9 
45 Area of space between cotyledons (mm3) 1.05 4.55 2.03 3.88 1.80 1.91 4.56 0.77 0.74 0.71 0.72 
46 Space between cotyledons area / seed area (%) 1.15 4.63 2.08 5.91 2.01 2.84 8.39 1.22 0.92 0.75 0.84 

47 
Seed turgidity (1.less turged, 2.mediate terged, 3.terged, 
extremely terged) 

3 2 3 1 3 2 1 3 4 4 4 

48 
Space between cotyledons orientation (1.dorsal, 2.central, 
3.ventral)  

1 1 1 2 2 3 2 2 3 3 2 

49 
Attachment of testa(1. testa not firmly attached to seed, 2.testa 
firmly attached to seed) 

2 2 2 2 2 2 1 2 2 2 2 

50 seed crowding (1.Crowd, 2.semi-crowd, 3.not crowd) 3 3 3 3 3 3 2 2 1 1 1 
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Plate (2): Somatic cell with chromosome number (2n=22).(A) (V.u.) Doki-126, 
(B) (V.u.) Doki- 31, (C) (V.u.) Kafr EL- Sheikh, (D) (V.u.) Kahha-1, (E) (V.u.) 
Kream-7, (F) (V.u.) Fodder, (G) (V.l.) Rosetta, (H) (V.l.)Basendela, (I) (V.r.) 
Qumi-1, (J) (V.r.) VC2719 and (K) (V.r.) L303, (X=1000).  

 
Table (3): The karyotype formula and the average measurements of somatic chromosome morphology of genus Vigna   
in Egypt (V.u.: Vigna unguiculata, V.l.: Vigna luteola,  V.r.: Vigna radiata). 

Taxon Karyotype formula 
Syi 
index 

Rec 
index 

TF% A1 A2 S% MCL TCV 

(V.u.) Doki-126 3nsm(-)+6nm+2M 0.42 0.71 72.56 0.29 0.14 0.36 1.40 11.80 
(V.u.) Doki-331 1nsm(+)+6nsm(-)+4nm 0.36 0.78 56.91 0.40 0.15 0.23 1.26 18.55 
(V.u.) Kafer El-Sheikh 2nsm(-)+8nm+1M 0.45 0.84 82.05 0.18 0.13 0.43 1.30 18.92 
(V.u.) Kahha 1 4nsm(-)+6nm+1M 0.40 0.66 67.94 0.31 0.15 0.37 1.21 11.04 
(V.u.) Kream7 4nsm(-)+5nm+2M 0.41 0.71 69.41 0.29 0.15 0.35 1.51 18.15 
(V.u.) Fodder 2nsm(-)+7nm+2M 0.43 0.77 74.74 0.23 0.19 0.31 1.50 11.71 
(V.l.) Rosita 7nsm(-)+3nm+1M 0.36 0.75 57.83 0.38 0.15 0.25 1.54 16.55 
(V.l.) Basendela nsm(+)+5nsm(-)+4nm+1M 0.38 0.74 61.48 0.38 0.16 0.23 1.31 19.84 
(V.r.) Qumi 4nsm(-)+7nm 0.41 0.65 68.22 0.28 0.21 0.29 1.35 12.00 

(V.r.)Vc2719  3nsm(-)+8nm 0.42 0.75 71.46 0.27 0.21 0.34 1.18 7.32 
(V.r.)  L303 5nsm(-)+6nm 0.38 0.64 59.49 0.36 0.28 0.21 1.34 12.96 

 

 

25.90 µ) and total chromosome volume (TCV, 7.321 
µ3). Vigna luteola collected from Rosetta recorded the 
highest values of mean chromosome length (MCL, 
1.54µ) and total complement length (TCL, 33.95 µ), 
While Vigna luteola collected from Basendela recorded 
the highest value of total chromosome volume (TCV, 
19.842 µ3). 
Samples in the subgenus: Ceratotropis recorded the 

highest interchromosomal asymmetry index (A2, 0.21 - 
0.28) and only two chromosome types (nsm(-) & nm) 
were recorded in the karyotype formula.  
Vigna unguiculata  subspecies unguiculata cv-group 

unguiculata cv. Dokki-331, Vigna luteola collected 
from both Basendela and Rosetta and Vigna radiata  
variety radiata form  L303 showed the lower values of 

the symmetric indices (Syi), total form percentage 
(TF%) and symmetry percent (S%). It is considered to 
be high evolved karyotype than the other studied taxa. 
The types and proportions of abnormalities observed at 
mitotic division are summarized in table (4). The 
highest percentage of total abnormalities (2.35) was 
shown in Vigna unguiculata subspecies unguiculata cv-
group unguiculata cv. Kafer El-Sheikh, while the lowest 
percentage of total abnormalities (1.42) was shown in 
Vigna luteola collected from Basendela.  
 
(III) Seed proteins: 
The protein profile of the investigated taxa of Genus 

Vigna is given in table (5). Twenty-six bands of 
molecular weight ranging from 73 to 45.25 KD was 

(A) (B) (C) (D) 

(E) (F) (G) (H) 

(I) (J) (K) 
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Figure (1): Idiogrammatic representation of the haploid karyotype of genus Vigna in Egypt. 

long arm,      short arm.(V.u.: Vigna unguiculata, V.l. : Vigna luteola,  V.r. : Vigna radiata). 
  

  



Cytogenetics comparison of cultivated and wild relatives of genus Vigna in Egypt 

 66

  

  
  

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Plate(3): Karyogram of  studied taxa. 

 

 
Plate (3): Karyogram of the studied taxa. 

 

(V.u.) Fodder 

(V.l.) Rosetta 

(V.l.) Basendela 

(V.r.) Qumi-1 

(V.r.) VC2719 

(V.r.) L303 

(V.u.) Doki-126 

(V.u.) Doki-331 

(V.u.) Kafr El-Sheikh 

(V.u.) Kahha-1 

(V.u.) Kream-7 
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Table (4): Mitotic abnormalities percentage for all Vigna species examined. Total number of cells examined equal 10,000 
(V.u.: Vigna unguiculata, V.l.: Vigna luteola, V.r.: Vigna radiata). 

 

% of abnormal cells 
Taxon 

% of Normal 
cells Bridge Laggards Polyploidy Non-congression 

Total 
abnormalities 

(V.u.) Doki-126 97.667 0.000 0.333 1.333 0.667 2.333 
(V.u.) Doki-331 98.324 0.186 0.000 0.466 1.024 1.676 
(V.u.) Kafer El-Sheikh 97.649 0.000 0.313 0.784 1.254 2.351 
(V.u.) Kahha 1 97.870 0.000 0.000 0.932 1.198 2.130 
(V.u.) Kream7 97.797 0.000 0.000 0.826 1.377 2.203 
(V.u.) Fodder 98.105 1.115 0.000 0.000 0.780 1.895 
(V.l.) Rosita 97.512 0.000 0.000 1.493 0.995 2.488 
(V.l.) Basendela 98.585 0.000 0.000 0.849 0.566 1.415 
(V.r.) Qumi 97.945 0.000 0.000 0.514 1.541 2.055 

(V.r.)Vc2719  98.145 1.082 0.000 0.464 0.309 1.855 
(V.r.)  L303 97.873 0.532 0.000 0.399 1.196 2.127 

 

Table (5): Protein profile of the studied taxa of genus Vigna, (V.u.: Vigna unguiculata, V.l.: Vigna luteola, V.r.: 
Vigna radiata) 0: absent, 1 present. 
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1 73000 1 0 0 1 0 1 0 0 0 0 0 
2 72500 1 1 1 1 1 0 1 1 1 1 1 
3 72000 0 0 0 0 0 1 1 0 0 0 1 
4 69500 1 1 1 0 0 0 1 1 1 0 1 
5 69000 1 0 1 0 0 0 0 0 0 1 0 
6 67000 0 0 0 0 0 0 1 1 1 1 0 
7 65500 1 1 1 0 0 0 1 1 1 1 1 
8 64750 0 0 0 0 0 1 0 0 0 0 0 
9 64000 1 1 1 0 0 0 0 1 0 0 1 

10 63000 0 0 0 0 0 0 1 0 1 1 1 
11 62500 1 0 1 0 1 1 1 1 1 1 1 
12 62000 0 0 0 1 1 1 1 1 0 1 1 
13 61750 1 1 1 0 1 1 0 0 1 1 0 
14 61500 1 1 1 1 1 1 1 1 1 1 1 
15 61000 0 1 1 1 1 1 1 1 1 1 1 
16 60500 1 0 1 0 0 0 1 1 1 1 0 
17 59500 0 0 0 0 0 0 1 1 1 1 1 
18 58500 1 0 1 0 0 1 1 1 1 1 1 
19 55500 0 0 0 0 1 1 1 1 1 1 1 
20 54500 1 0 1 0 0 0 0 0 0 0 0 
21 53500 0 0 0 0 1 1 0 0 1 1 0 
22 53000 1 1 1 0 0 0 0 1 0 0 0 
23 50500 1 1 1 1 1 1 1 1 1 1 1 
24 49500 1 1 1 0 0 0 0 1 1 1 0 
25 46000 0 0 1 0 0 0 0 0 0 0 0 
26 45250 0 0 1 0 0 0 0 0 0 0 0 
Polymorphic 8.84 5.44 10.2 2.72 4.76 6.80 8.84 9.52 9.52 10.2 8.16 
Total seed protein 22.1 23 21.6 23.2 18.2 27.1 24.2 15.4 25.4 24.3 24.3 
∑ no. of bands 15 10 17 6 9 12 15 16 16 17 14 

 
detected from the studied taxa of genus Vigna in Egypt. 
The highest protein profile (17 bands, polymorphic 
bands % is 10.20) was recorded in both Vigna 
unguiculata subspecies unguiculata cv-group 
unguiculata cv. Kafer El-Sheikh  and Vigna radiata  
variety radiata form VC2719, while the lowest protein 
profile (6 bands, polymorphic bands % is 2.72) was 

recorded in  Vigna unguiculata  subspecies unguiculata 
cv-group unguiculata cv. Kahha-1. 
The unique band of molecular weight 64.750 KD was 

found to be specific to Vigna unguiculata subspecies 
unguiculata cv-group  unguiculata  cv. Fodder, while 
the band of molecular weight 46.000 and 45.250 KD 
were specific to Vigna unguiculata subspecies
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Table (6): The Pearson correlation matrix between 11 taxa of genus Vigna in Egypt. (V.u.: Vigna unguiculata, V.l.: Vigna luteola, 
V.r.: Vigna radiata) 
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(V.u.) Doki-126 1.000           
(V.u.) Doki-331 0.959 1.000          
(V.u.) Kafer El-Sheikh 0.973 0.976 1.000         
(V.u.) Kahha 1 0.968 0.975 0.962 1.000        
(V.u.) Kream7 0.955 0.978 0.989 0.959 1.000       
(V.u.) Fodder 0.926 0.958 0.969 0.943 0.987 1.000      
(V.l.) Rosita 0.641 0.690 0.632 0.713 0.660 0.694 1.000     
(V.l.) Basendela 0.876 0.929 0.944 0.901 0.973 0.979 0.660 1.000    
(V.r.) Qumi 0.879 0.926 0.951 0.893 0.972 0.981 0.622 0.988 1.000   

(V.r.)Vc2719  0.879 0.913 0.947 0.895 0.966 0.979 0.615 0.984 0.996 1.000  
(V.r.)  L303 0.817 0.866 0.848 0.859 0.872 0.894 0.922 0.879 0.867 0.859 1.000 

 

unguiculata cv-group  unguiculata cv. Kafer El-Sheikh. 
These bands could be taken as a positive marker for the 
two cultivars. 
The highest total seed protein (27.1) was recorded in 

Vigna unguiculata subspecies unguiculata cv-group 
unguiculata cv. Fodder, while the lowest (15.4) was 
recorded in Vigna luteola ecotype Basendela. 
 
(IV) Data analysis: 
Cluster analysis was conducted to generate a 

dendrogram (Fig.2) illustrating possible relationships 
among the eleven taxa of genus Vigna in Egypt based 
on morphological, cytogenetical attributes as well as 
protein analysis. 
All taxa are divided into two groups at a distance of 
7.65. The first group is including taxa of subgenus 
Vigna and the second group is including taxa of 
subgenus Ceratotropis. The first group was further 
divided into two subgroups at a distance of 6.78. The 
Pearson correlation matrix between the eleven taxa 
ofgenus Vigna was shown in table (6). The lowest 
similarity (0.615) was recorded between Vigna radiata 
variety radiata form VC2719 and Vigna luteola 
collected from Rosetta. The highest similarity (0.996) 
was recorded between Vigna radiata variety radiata 
forma L303 and cv. Qumi-1. 
To get the linkage between the studied taxa of genus 

Vigna in Egypt and the most important useful, 
morphological and cytogenetics attributes, data matrix 
were standardized and the coordinates were computed  
for plotting Biplot mapping by using perceptual 
mapping (PERMAP). Perceptual mapping (PERMAP) 
using combination of taxa and attributes was shown in 
figure (3). 
PERMAP-Biplot shows the importance of helim 

colour (attribute 39), eye length (attribute 37), length of 
space between cotyledons (attribute 41), standard petal 
width (attribute 8), pod curvature (attribute 18),

 

 
 
 
 
 
 
 
 
 
 
 
 

 
Figure (2): Phenogram showing the relationships between 11 
taxa of genus Vigna in Egypt using Distance metric is 
normalized percent disagreement Complete linkage method 
(farthest neighbor). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure (3): Perceptual mapping (Biplot) of the studied taxa of 
genus Vigna for combination of taxa and attributes, 
Configuration has been standardized. For Taxa name and 
attributes see table (1). 

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

Distances 

Doki-331 

Doki-126 

Kafer El-Sheikh 

Kream-7 

Kahha-1 

Fodder 

Qumi 
1 

VC2719 

L303 

Basendela 
Rosseta 

S
ub
ge
nu
s:
  
V
ig
n
a
 

S
ec
ti
on
: 

 V
ig
n
a
 

S
ec
ti
on
: 
 C
a
ti
a
n
g
 

S
u
b
g
en
u
s:
  

 C
er
a
to
tr
o
p
is
 

COL(29) 

COL(19) 
COL(27) COL(81) 
COL(1) 

COL(59) 

COL(5) 

COL(90) 
COL(21) 

COL(77) 

COL(32) 

COL(48) 

COL(40) 

COL(47) 

COL(33) 

COL(89) 
COL(98) 

COL(17) 

COL(78) 
COL(82) 

COL(31) 

COL(86) 

COL(83) 

COL(2) 
COL(71) 

COL(58) 
COL(66) 

COL(74) 

COL(87) 

COL(26) 

COL(92) 

COL(38) 
COL(35) 

COL(73) 
COL(75) 

COL(36) 
COL(53) 

COL(4) 

COL(65) 

COL(95) 

COL(94) COL(85) 

COL(67) 

COL(10) 
COL(22) 

COL(11) 
COL(25) 

COL(12) 

COL(28) 

COL(7) 

COL(30) 

COL(34) 

COL(37) 

COL(15) 

COL(64) 

COL(13) 

COL(41) 

COL(60) 

COL(8) 

COL(70) COL(91) 

COL(16) COL(72) 

COL(43) 

COL(45) 

COL(93) 

COL(56) 

COL(57) 

COL(42) 

COL(54) 

COL(39) 

COL(84) 

COL(97) COL(96) 

COL(18) 

COL(63) 
COL(62) 

COL(55) 

COL(46) 

COL(24) 

COL(61) 

COL(44) 

COL(68) 

COL(76) 

COL(80) 

COL(79) 

COL(9) 

COL(52) 

COL(49) 

COL(51) 

COL(69) 

COL(6) 

COL(23) 

  

-3 -1 1 3 
Factor (1) 

-3 

-1 

1 

3 

V3 

V2 
V5 

V7 

V4 

V1 

V6 
V11 

V10 
V9 

V8 

F
ac
to
r 
(2
) 

 



Soliman et al. 

 69

polyploidy %, total chromosome volume (attribute 62), 
chromosome radius (attribute 63), to splitting subgenus 
Vigna into two sections, Catiang and Vigna along the 
Factor 2 axis. 
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DEFGH تJKدرا-OPQ RS DEOTال JهOWJXYو D[ر\]^ال J_`FGال a]b cG[ DYرJdQ D_eورا  
 

 j^mQ crY1 الOqاcp، 2، رj^mQ Jn رزقjbJQ1ة إ`Oاه_J^_GK gن
 ، cbjZklhj ا[h\i`رة، آcda ا[ab`م، [\]ZتVWX ا1

 lhjإس|h}ح اyراwx، وزارة ا[rراcq و، ljآr ا[]t`ث ا[rراcdq، ا[]\p ا[Z\dma] nj`oت2

 

cـــ`Oqال tuG^ال 
 
 

              �dا[�` را� cاب�lo]ا c�kدر �d�x`ت w�]إ cd]Zt]ا cراس� ب��d إح��ى l��q وح��ة ت�k ��j cd�d\�h\�  ا[a`بZ�d ا[r\iرc                    c�qت��ف ا[
  Vigna unguiculata, Vigna radiata, Vigna luteola) (  وش�ai اyص\Zف ا[r\iرl[]cqیc وا[cdi|\i إ[w �}ث أن`اع وأZXرب�Z ا

Vigna unguiculata -(1)  cدراس�� Vت�� Z���d6و� wوه�� c��dqف زراZ\أص�� ) Vیl7آ�� n��X126و د n��X331 ود Z���X و �d���]ا l1 وآ��� Z��dو [`ب
�ab]ا.((Mung bean) Vigna radiata-(2)  و� nj`X nqراr]ا �\h]ا cدراس Vت Z�d1Z|]{W]ا w]إ c�Zx�Zن ب (L303&VC2719)  

 
آZi ت���ik V ا[]��ور ا[]lی�lj .          ��j cآr ا[]t`ث ا[rراcdq بZo]Zهlة   ،  وتV ا[ht`ل waq ه�� ا[]�ور �j ا[]\p ا[Z\dma] nj`oت        

�d�a|�j �dd dب �dbX`j :�dرش- caی�\Wة وبldt[]ا c¡�Ztj –cda�X� . c¡�Ztj ا[
 

            ��dX تZت�Z[\]ا w�aq يl£�]ع ا`imi]ر واZi¤]ر واZزهyت ا[]�ور واZص� ¥iي وت�lهZ¡]ا[�¦¥ ا waq تZی� دراسlkأ �Xو
 cراس���وآ���[p دراس��c ت���Zi¥   ) ا[¦Zری`تZی��§(آZ��i أlkی��� دراس��Zت س��cdk`]`|d واش��|w��aq �ai دراس��c ا[�c�� d ا[¦lوj`س��`cdj        . ا[

cdا¨ت ldیZbi]خ}ل ا �j p]ی§ وذZری`تZ¦]ا :(DCL, MCL, TCV, S%, TF%, A1, A2, Syi index, Rec Index) 
 

 ا[r\iرc�q وا[]lی�c وآ��[p ت�d�db اc[�W\]           ف[»ص\SDS-PAGE) (Zوأی£Z أlkی� دراسc أن`اع ا[]lوتZ\dت [a]�ور بZس|��ام        
           cراس��� ا[�dX Z�dب`a]ا �\k ب�ور n� wa¦]ا �dوتl[a] cی` i]ا[              .ا Vأن أه� w�aq يlهZ�¡]ا[��¦¥ ا cدراس� ��haخ ��Xو   cj��|�Wi]ت اZ��h

 �d�W\m]ا �tت �dب rddi|a] (Vigna & Ceratotropis)             piن وس�l�o]م ا[]��ور داخ�¥ اZة وازدح�lه�r]و[�`ن ا c�oa�]ن ا[]��رة و[�`ن ا`�] nه� 
Z�|حZWjو Zن�`] ¬dح �j ةlW]ا co\jت وZ[\]ا waq اتldb�]ا �kن وت`اlo]ار ا�k. 

 
 wj`س��`jوl¦]د ا���b]أن ا cdk`]`|d��W]ا cراس���� أ®���lت ا[��Xوd�d\��h|]ات ا�� ا[�راس��c آZن��� c [¦��¥ ا[`ح����dX )2ود[���  )22=ن

    k`أن° ¯ ی waq ±ئZ|\]ا�� أ®�lت ن|Zئ± تdat¥ ا[¦Zری`تZی�§                 Xو cراس�� ا[dX Zdب`a]ف اZ\أص �j أي n� ca�Zi|j cdj`س`jوlآ cq`imj 
      nXد  nqراr]ا �\h]331أن ا c]{W]وا L303         n�qراr]ا �\�h]ا Z�i\dف ت�`را بZ\صyا l¤ا أآl[|bت�`را     ی ¥�Xأ �d��]ا lآ�� .   Z�iآ

           cdj`س�`jوl¦]ا[���وذات ا ��j Z�qئ± أن`اZ|\]ت اl�®أ )   ¥�¤j :            Zj`س�`jو l�¦]وا cdj`س�`jوl¦]ا l³Z�\o]و ا wj`س�`jوl¦]د ا��b|]تا 
Zj`س`jو lوآ c ¦a|i]متاZWoا¯ن ci¡|\j ld´  (c�a|�i]ف اZ\صyا n�. 

 
     p�]وذ �dوتl�[a] nب�l�¦]ا ��د   SDS-PAGE  بZس�|��ام تc�d\o ا[��h¥ ا[¦�lب�n     وتt� V¶ ا[|]Zی� �n أنZ�iط ا[|�lی��b]أن ا ��kو

a¦]اw    �dوتl[]ا c³lشy 26          �dواح ب�l�|ی nئrk ذات وزن Zیl250.45 ش    w�]ف             73.000 إZ\ص�y c³lش�yد ا��q نZدا[|�`ن وآ� `�adآ 
 �dب c�a|�i]ا Zdب`a]6ا c³lأش ) Z�X1 ( 17و Zیlش )  �d��]اlآ�&VC2719 (  .  ��Xو       n�� ct�xت واZ��{|د اخ`�kو cراس��أو�t�x ا[

 . أنZiط ا[]lوت�d ووk`د بb· اyشc³l ا[rdiiة []b· اyص\Zف
 

 ±jZنlام ب��یcX{q l ا[loابc ب�d اyن`اع ��j خ�}ل ب\�Zء ش�lmة Z�dXس      ) SYSTAT version 7.0(وتV تdat¥ ا[\|Zئ± بZس|�o|]
  c�ZWi]ا)Dendrogram (        ���] nئZhإح ¥datت ¥iq Vت �Xو            ¥�dat|]ق اl�³ ام�� اس�|�qZ    . ا[]ZdنZت ا[|n تV ا[ht`ل Z��daq بZس�|��Xو

       Z��|ابlX c�kدر §�Wح c��a|�i]ف اZ\ص�yا �dی« بl�|]ا n� قl]ه�� ا .         ��dX ات��دي ت��dim ا[`ح��b]ا �d\�h|]ا cدراس� �t�xأو Z�iآ
 nW\k �tت w]إ cراس�وتc�XZ\j V ان|Ziء . ))Vigna & Catiangإ[)Vigna (  �diWX w آZi تV تVdWo ال. Vigna & Ceratotropis((ا[

coبZت سZدراس n� Zdب`a]ا �\k �d\h|] Zo[³ n�d\h|]ا Zء وص��`x n� coبZW]ت  اZq`imi]ا w]ف إZ\صyا  . 
 


