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ABSTARCT: Genetic divergence using D?analysis was carried out in 50 diverse genotypes of cowpea. All the 50
genotypes were grouped into twelve clusters. Cluster | was largest comprising of twenty seven genotypes followed
by Cluster Il with twelve genotypes, cluster IV with three genotypes, and cluster 111,V, VI, VII and VIII, IX, X, XI,
XI1 were represented each by single genotype. Intra-cluster D? values ranged from 0 to 38.06. The inter-cluster D?
values ranged from 44.08 to 276.55. The maximum inter cluster distance was observed between VII and XllI
clusters followed by clusters 1V and XII and cluster X and VII. The maximum contribution towards genetic
divergence is by days to 50% flowering (25.22%) followed by plant height (12.24%) and biological yield per plant.
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Abbreviations: g- grams, %- per cent and cm- centimetres.

INTRODUCTION

Cowepea is an important multipurpose grain legume extensively cultivated in arid and semi arid regions of Africa,
South Asia and Latin America. However, the productivity is low. To develop elite genotypes, knowledge on genetic
diversity is essential. Assessment of genetic diversity in cowpea genotypes would facilitate development of elite
cultivars. Better knowledge of the genetic differences of breeding materials could help to maintain genetic diversity
and helps in development of breeding strategy. The utility of D? analysis have not been sufficiently tested so far in
the genetic improvement of cowpea. Therefore an attempt was made to identify diverse genotypes and their
utilisation in breeding programme.

MATERIAL AND METHODS

The experimental material used for the present investigation comprised of 50 genotypes of cowpea collected from
different states of India. Each genotype was sown in 2 rows of 5 meter length with a spacing of 45 cm between rows
and 15 cm between plants in Randomized Block Design (RBD) with two replications at Regional Agricultural
Research Station, Palem, Mahaboobnagar, during kharif-2013. The observations were recorded on five randomly
selected plants from each treatment in each replication for twelve morphological characters viz., Plant height,
number of primary branches per plant, number of secondary branches per plant, number of clusters per plant,
number of pods per plant, number of seeds per pod, pod length, 100-seed weight, biological yield, harvest index and
seed yield per plant except days to 50% flowering. Data on days to 50% flowering as noted on plot basis. Diversity
analysis was carried out using Mahalanobis (1936) D? statistics [2]. Grouping of populations into different clusters
was done using Tocher’s method as described by Rao (1952) [3].

RESULTS AND DISCUSSION

Analysis of variance revealed that the genotypes under study differed significantly for all the twelve characters.
Based on the divergence studies fifty genotypes were grouped into twelve clusters have been given in Table 1. Out
of twelve clusters, cluster 1 was largest comprising of twenty seven genotypes followed by Cluster 1l with twelve
genotypes, cluster IV with three genotypes, and cluster 11, V, VI, VII VIII, IX,; X, XI, XII were represented by
single genotype each. Intra and inter cluster distances were presented in the Table 2. Intra-cluster D? values ranged
from 0 to 38.06.
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Maximum intra cluster distance was observed in cluster 1V (38.06), followed by cluster Il (37.08) and cluster |
(32.49). Lowest intra cluster was observed in clusters 111, V, VI, VII, VIII, IX, X, Xl and XII (0). The inter-cluster
D? values ranged from 44.08 to 276.55. The maximum inter cluster distance (276.55) was observed between VII
and XII clusters followed by clusters 1V and XI1I (248.37) and cluster X and VII (201.64), while the minimum inter
cluster distance of 44.08 was recorded between cluster 1V and I11.

Table-1. Distribution of cowpea genotypes into different clusters

S. No Clusters Number of Genotypes
genotypes

ACM-37,ACM-48,C0O-2,CPD-132,ACM-10, CPD-150, GC-
909, ACM-34, GC-3, NBC-1, PHULE-CP, NBC-2, ACM-31,
1 I 30 VCP-09-19, ACM-38, ACM-35, Surabhi, GC-815, ACM-30,
Ever green, ACM-36, ACM-32,GC-901, CPD-115, GC-911,
ACM-39, ACM-43, ACM-44, KBC-4, Lalima

Bhagyalaxmi, KBC-5, DC-47-1, PGP-306, IT-

2 I 8 38915, RC-101, COCP-7, KBC-2
3 i 1 PGCP-15

4 v 3 GC-3 (1), Kanakamuni, 1T-38956
5 Y, 1 PGCP-16

6 Vi 1 DC-150

7 Vil 1 Lola

8 VIl 1 Aneshwara

9 IX 1 HC-08-64

10 X 1 Shwetha

11 X 1 VCP-09

12 Xl 1 ACM-27

The clusters means for each of twelve characters are presented in Table.3. From the data it can be seen that
considerable differences existed for all the characters under study. Cluster VI had high mean value for 100 seed
weight (21.84), cluster VIII had high mean value for seed yield (49.64) and biological yield (206.24), cluster X had
high mean value for pod length (28.70), number of seeds per pod (24.80) and low mean value for days to 50 %
flowering(40.5) and the cluster XIl had high mean value for number of primary branches (5.30), number of
secondary branches (15.70), number of clusters per plant (14.20), number of pods per plant (27.90), harvest index
(43.67).
Table-2. Mean intra (bold) and inter cluster distances among twelve clusters formed by Tocher’s method in

cowpea
Clusters I 1T I v \Y VI VI VIIT X X XI XIT
I 587 265 TES TIA 704 A 9.06 918 329 1065 921 11.91
(32.49) | (74.82) | (61.62) | (60.08) | (49.56) | (60.68) | (82.08) | (842 | (63.72) | (113.42) | (84.82) | (141.84)
I .09 11.21 1246 212 994 1244 787 FEE 1356 1227 212
(37.08) | (125.68) | (155.25) | (65.9% | 9880y | (180.63) | (61.93) | (62.09) | (183.87 | (150.55) | (65.9%
I 0.00 .64 916 986 931 966 11.04 2.24 10,89 1231
0.00) | (44.08) | (83900 | 9721 | @667 | (9331 | (121.8%) | (67.89) | (118.5%) | (151.53)
v 6.17 878 11.06 5.54 1230 11.10 1075 1142 15776
(38.06) | (77.08 | (12232 | (79.92) | (15128 | (123.213 | (115.56) | (130.41) | (248.37
v 0.00 a7 1174 10057 240 1198 11.62 11.36
0.00) | (94.28) | (137.82) | (111.72) | (70.56) | (143.52) | (135.02) | (129.04
VI 0.00 279 236 1050 1142 673 12.00
(o) | (7726) | (6988 | (118811 | (13041) | (45.29) | (144.00)
VI 0.00 1021 12.13 14.20 10.00 16.63
(0.00) | (o424 | (157.000 | 20164 | (100.00) | (276.55)
VI 000 9.86 1367 1079 953
(0.00) | (97213 | (186.86) | (116.42) | (90.85)
. 0.00 1318 12.06 11.2%
X 000) | (173.71) | (145.44) | (127.46)
X 0.00 941 12.93
- 0.00) | (82.54) | (167.1%
. 0.00 1276
Al (0.00) | (189.33
. 0.00
— (0.00)
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Cluster VIII had high mean value for seed yield (49.64), followed by cluster VI and cluster XI. The per cent
contribution towards genetic divergence by all the twelve contributing characters is presented in Table 4. The
maximum contribution towards genetic divergence is by days to 50% flowering (25.22%), plant height (12.24%)
and biological yield per plant (10.78%).Followed by the other characters viz., number of primary branches per plant
(9.14%), 100 seed weight (7.92%) seed yield (7.67%), pod length (6.37%), number of clusters per plant (6.20),
number of secondary branches (5.31%), seeds per pod (4.49%), number of pods per plant (2.29%) and harvest index
(2.37%). These results are in accordance with the reports of Rewale et al. (1996) [4] and Kumawat and Raje (2005)
[1].

Table-3. Cluster means for twelve characters in cowpea using ward’s minimum variance method

Daysto |Flant |Nunber of | Number of
50% height |primary | seconday
flowaing | (cma) |branches | branches
per plant | per plant
4782 | 5019 316 10.54 945 1794 1
3006 | 5479 474 13.46 1224 2378 1
4250 | 3132 3.00 12.10 8.30 16,00 1519 16.70 15.39 4451 11440 | 3817
4283 | 4077 250 8.33 8.30 340 1539 12.53 127 3398 13584 | 2540
4300 | 56.66 280 11.10 1350 6.60 1510 1120 1799 3440 14200 | 2430

1

1

1

Number of | Numberof | Pod | Number of | 100 seed | Biological | Seed | Harvest
Clusters | podsper | length | seedper | weight | viddper | yieldper | index
Per plant plant {cm) pod (2 plant (g} | plant (g) | (%)

6.58 1560 1331 36.12 14468 | 2542
4.26 1511 1257 4062 15703 | 26.66

Clusters

]

]
5130 | 5400 290 1140 8.10 1730 563 2150 1184 4511 14968 | 3313
5050 | 2951 290 790 740 14.80 458 15.10 16.48 358 18234 | 187
3050 | 3456 520 1310 1210 2640 260 18.10 15.57 4954 0624 | 417
X 4750 | 5718 | 480 13.00 870 1970 1512 12.20 10.80 3335 20133 | 1657
X 4050 | 3212 3.00 10.00 1010 1840 18.70 2480 13.34 4418 L5 | 4025
XI 5050 | 5778 3.00 9.60 10.10 1770 30.92 22.50 13.82 4667 18140 | 2575
X 5000 4896 | 530 1570 14.20 2790 20.21 1940 1537 4544 10403 | 4367

EIEEEEEEE

Table-4.Relative contribution (%) of each character to the genetic diversity in cowpea
S.No Character Times Ranked 1st Contribution (%)

1 | Daysto50% 309 25.22
flowering

2 Plant height (cm) 150 12.24

3 No. of primary 112 9.14
branches

4 No. of secondary 65 531
branches

5 No. of clusters per 76 6.20
plant

6 No. of pods per plant 28 2.29

7 Pod length (cm) 78 6.37

8 No. of Seed per pod 55 4.49

9 100 seed weight(g) 97 7.92

10 Seed yield per 94 767
plant(q)

11 Biological yield per 132 10.78
plant(g)

12 Harvest index % 29 2.37

Hybridization between genotypes falling in the most distant clusters will result in maximum hybrid vigour and
eventually desirable segregants or combinations leading to the development of useful varieties. Sharma and Mishra
(1997) [5] reported diversity in cowpea and suggested selection of parents for hybridization and improvement of
character.

CONCLUSION

Hence it can be concluded that the diverse parent belonging to different cluster should be involved in the
hybridization programme based on their merits of characters. Beside this more number of germ plasm should be
incorporated in hybridization programme.
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