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Genetic divergence, as measured by Mahalanobis's D? statistic, was
studied in 48 genotypes with aset of 11 characters contributing towards seed
yield in clusterbean. Significant differences were observed for all the charac-
ters under study. Based on D*values, 48 genotypes were ¢ lassified into nine
clusters. The study also revealed that genetic divergence had less relevance
to eco-geographical distribution of the varicties. Three genotynes viz. , DSE
1],Pusa Navbahar and HG 75 were most divergent and could be used in
future breeding programme.

Genetically diverse parents in a breeding programme are known to
produce high heterotic effects and consequently yield desirable segregants.
Accordingly, the present studies were undertaken to estimate the gencetic
divergence in clusterbean (Cyamopsis tetragonoloba (L.) Taub.) which has
been recognised as an important dryland and industrial crop.

MATERTALS AND METHODS

The experimental material comprised 48 genotypes of clusterbean se- -
lected from the germplasm maintained in the Department of Plant Breed-
ing, C.C.S. Haryana Agricultural University, Hisar. The details of these
lines alongwith place of collection are given in Table 1. Sowing wasdone in
randomised block design with three replications at C.C.S. HAU Research
Farm, Hisar. The plot size was single row of three metres length spaced 45
cmapart. The data were recorded on days to first bloom, plant height (cm),
branches per plant, clusters per plant, pods per plants pods per cluster,
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Table 1. Clusterbean genotypes with their place of collection

Genotypes Place of collection Genotypes Place of collection
Ageta Guara 111 Punjab GGD-79 Gujarat
Ageta Guara 112 Punjab GGD-80 Gujarat
Guara 80 Punjab Kutch 8 Gujarat
CP 42 Delhi FS 277 Haryana
CP 43 Delhi GG1 Haryana
HG7-3/P 10-1 Delhi CG4 Haryana
HG 7-4/P 2-1 Dethi HFG119  Haryana
Pusa Navabahar Delhi HFG156 Haryana
PIG85 Delhi HFG244 Haryana
PIG174 Delhi HFG 257 Haryana
Suvidha Delhi HFG 258 Haryana
Durgapur Safed Rajasthan HFG 312  Haryana
Durgajay Rajasthan HFG 314 Haryana
DSE 1) Rajasthan HFG 381  Haryana
DSE2J Rajasthan HG-75 Haryana
RCC137 Rajasthan HGS182  Haryana
RGC 197 Rajasthan HGS 143  Haryana
RCGC 410 Rajasthan HGS 47 Haryana
RGC 471 Rajasthan HGS 57 Haryana
RCC 916 - Rajasthan HGS 58 Haryana
SPS 119 Rajasthan HGS 95 Haryana
2470 (12) .Rajasthan HGS 99 Haryana
D 39-1 Cujarat HGS107 Haryana
GGD 78 Gujarat 79-1-5 US.A.

seeds per pod, 100-sced weight (g), seed yield per plant (g), days to maturity
and harvest index (%). Mahalanobis D? statistic was used to measure genetic
divergence (Rao, 1952).

RESULTS AND DISCUSSION

The analysis of variance revealed the significant differences among the
genotypes for all characters (Table 2), indicating thereby that considerable
amount of genetic variability existed for all the characters in the present
matcrial. The varieties were classified into nine clusters (Table 3). The maxi-
mum number of varictics were included in cluster I (33 varieties)

whereas, cluster V to 1IX had only single variety. The cluster I included
varieties from all the sources which revealed that there was no association
between clustering pattern and cco-geographical origin of the varieties. The
carlicr finding in clusterbean (Chaudhary et al., 1975; Dass et al., 1978 and
Rao and Paroda, 1982) also revealed that geographical diversity is not
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Table 2. Analysis of variance for various characters in clusterbean

S.No Characters Mean sum of squares CcD CV.

Rep. Genotypes Error  (5%) (1%)
1. Days to first bloom ~ 15.20**  102.57** 1.76 212 2.48
2. Plant height (cm) 6.80 1681.78*  13.25 582 223
3. Branches/plant 211 4527+ 0.80 143 1524
4, Clusters/plant 20.71* 375.90** 0.43 4.60 12.1%
5. Pods/plant 41.85 2754.97*  20.28 7.21 7.11
6. Pods/cluster 0.41 493 0.16 065 10.12
7. Seeds/pod 0.94 0.84%* 0.31 0.89 7.61
8. Secd yield /plant 0.37 15.23% 046 108  14.27
9. 100-sced weight 0.02 0.33% 0.03 0.28 4.86
10.  Days to maturity 19.10 79.99** 8.50 4.66 222
11.  Harvest index (%) 0.38 35.65** 0.23 0.76 6.59

*** Significant at 5% and 1% level, respectively

Table 3. Clustering of clusterbean genotypes

Cluster  No. of genotypes Genotypes

I 33 HGS 47, HFG 312, HFG 314, HFG 258, HFG 119,
HGS 182, GG1, HFG 257, HGS 99, HFG 156,
HGS 95, HFG 381, HGS 107, FS 277, HFG 244,
HGS58, HGS 57, 79-1-5. RGC 137, DSE 2], RGC
471, Durgapura Safed, RGC 916, RGC 197, RGC
410. HG 7-4, HG 7-3, CP 43, PLG 174, Suvidha,

Kutch 8 and GCD 80.

1I 5 Ageta Guara 111, Ageta Guara 112, GGD 78,
SIS 119, and PLG 85.

111 3 Durgajay, HG-75, D 39-1

v 2 HGS 43, DSE 1]

A% 1 GGD79

Vi 1 Guara 80

VII 1 GG4

VI 1 Pusa Navbahar

IX 1 2470 (12)
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necessarily related to genetic diversity. In this study, all the varieties
were of Indian origin except 79-1-5 which was from U.S.A. Although
clusterbean is believed to be of African origin, yet it has been domesticated
in the north-western region of Indo-Pakistan (Hymowitz, 1972).1t is likely
that they have common genes. Therefore, varieties from Rajasthan, Haryana
and Punjab may fall in one cluster. There has been considerable exchange
of material from one place to another and most of the clusterbean genotypes
in USA were introductions from India in 1903 (Hymowitz and Matlock,
1963). Therefore, 79-1-5 which is from USA also seem to have common
genes.

Table 4. Average intra and inter<cluster (diagonal) D? value for clusterbean

Clusters 1 I W W V. VI VI VIl X
! 2826 537.1 5222 7179 47666 14835 12448 8436 6369
I 309.8 8292 6505 7518 21381 11714 8601 7732
1) 3892 9639 6278 7408 16116 13137 5686
v 2209 14365 22482 15731 18609 8345
v 00 13250 20005 987.6 9007
VI 0.0 29093 27252 18150
vII 00 8232 17131
il 0.0 11947
IX 0.0

The intra and Inter-cluster D? values in Table 4 indicated that intra
cluster distance was higher indicating that environment of Hisar was
favourable for the full expression of characters. earlier it was suggested that
material studied be tested under favourable environmental conditions to
study the genetic divergence (Upadhyaya and Murty, 1970; Jatasra and
Paroda, 1978). The inter-cluster distance was maximum between cluster VI
and VII (29093) followed by VI and VII (2725.2). The inter-cluster distance
between cluster Iand V was found to be the lowest (476.6). This suggested
the close relationship between these clusters.
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Table 5. Mean performance of divergent genotypes

Characters Genotypes

Pusa 79-1-5 DSE1] HGS43 HG 75
Days to first bloom 39.53 48.26 63.53 '60.66 51.80
Plant height (cm) 134.80 66.40 161.20 153.26 159.23
Branches/plant 0.00 4.86 7.53 6.00 12.43
Clusters/plant 493 15.60 1593 23.13 42.50
pods/plant 7.73 47.74 51.00 42.13 122.40
Pods/cluster 1.20 2.86 2.73 2.86 6.60
Seeds/pod 7.73 7.00 6.26 826 6.88
Seed yield/plant(g) 0.33 1.73 593 14.33 8.16
100-sced weight(g) 4.07 2.80 3.51 3.52 3.53
Days to maturity 135.60 124.20 128.33 131.33 138.33
Harvest index(%) 1.70 7.04 16.28 16.23 7.68

Crosses among divergent parents are likely to yicld desirable combina-
tions. Therefore, a crossing programme should be initiated between the
genotypes belonging to different clusters. The important points to be
considered are (i) choice of the particular cluster from which genotyptes are
to be sclected as parents and (ii) sclection of particular genotypes from the
sclected group. The divergent genotypes alongwith their performance are
presented in Table 5. The data from the table indicated that DSE 1], Pusa
Navabahar and HG 75 were quite divergent. Inorder to have high heterosis,
these genotypes should be used in future breeding programme for high
yicld in clusterbean.

REFERENCES

Chaudhary, B.D.., P.N. Bhat and V.P. Singh. 1975. Genetic diversity in clusterbean. Indian .
Agric. Sci. 45: 530-533, :

Dass, S., N.D. Arora, O.P. Dang and L.S. Kaushik. 1978. Genetic variability and correlation
studics in fodder clusterbean (Cyamopsis tetragonologa (L) Taub.). Forage Res . 4: 91-94.

Hymowitz, T. 1972. The trans-domestication concept applied to guar. Econ Bot. 26 : 49-60.

IHymowitz, T. and R.S. Matlock. 1963. Guar in the United States. Okla. Agri. Expt. Stat. Bull.
B-611:1-34.



60 M L SAINI et al. VOL 4 (1)

Jatasra, D.S. and R. S. Paroda. 1978. Genetic divergence in wheat under different environ-
mental conditions. Cereal Res. Comm. 6 : 307-317.

Rao, C.R. 1952. Advanced statistical methods in Biometrical Research. John Willey and Sons,
New York.

Rao, G.V.S. and R.S. Paroda, 1982. Factor analysis in Clusterbean (Cyamopsis tetragonoloba (L)
Taub.). Theor. Appl..Genet. 62 :273-276.

Upadhyay, M.K. and B.R,, Murty. 1970. Genetic divergence in relation to geographical
distribution in pearlmellet. Indian J. Genet. 30 : 704-15.



