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SUMMARY

The present investigation was conducted at Dry Land Research Area, CCS Haryana
Agricultural University, Hisar during kharif, 2022. Data were recorded on 17 quantitative traits for
genetic variability and association studies among morpho-biochemical traits using 50 cluster bean
genotypes. High PCV, GCV, heritability along with high genetic advance as percent of mean were
observed in no. of pods per plant, no. of clusters on main stem, no. of clusters on side branches, no.
of clusters per plant and no. of branches per plant. Seed yield per plant was positively and significantly
associated with no. of pods per plant, no. of clusters on side branches, no. of clusters per plant, no.
of pods per cluster on main stem, no. of pods per cluster on side branches, 100 seed weight and gum
content. Path analysis revealed that the no. of pods per plant, 100-seed weight, no. of branches per
plant, no. of pods per cluster on main stem, days to maturity, days to 50% flowering and gum content
would be selected as important ones towards seed yield as they showed high positive direct effect

on seed yield.
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Cluster bean [Cyamopsis tetragonoloba (L.)
Taub] is a drought hardy leguminous crop which gives
good returns to the farmers of arid and semi-arid areas.
The areas with light to medium textured soil,
temperature 25-40°C, rainfall 250-400 mm and relative
humidity 50-65% are most suitable for its cultivation
(Satpal et al., 2020). Cluster bean has been cultivated
in Indian subcontinent since ancient times and used
as fodder, vegetable (green pods) and sometimes for
green manuring (Zubair et al. 2017; Panchta et. al.,
2016). Now, this crop is regarded as an industrial crop
due to versatile use of its galactomannan gum (Guar
gum) which is found in the endosperm of its seed.
Guar gum is an important export commodity for India
as during the year 2023-24, country has exported
417,674.38 MT of guar gum to 111 countries for the
worth of Rs. 4,489.40 Crores. The major export
destinations for guar gumare U.S.A, Germany, Russia,
Norway and Netherland (APEDA, 2023).

The variability present in germplasm is
estimated with genotypic coefficient of variation
(GCV) and phenotypic coefficient of variation (PCV).

Heritability coupled with genetic advance as per cent
of mean are helpful in predicting whether selection
would be rewarding or not. Yield is a complex character
to which various independent characters contributes.
Therefore, before starting a breeding programme, prior
knowledge of yield contributing characters in essential.
The correlation and path analysis can assist to know
the yield attributing characters (Nguyen et al. 2019).
Considering the above facts, the present study was
conducted to assess the nature and magnitude of
genetic variability and association of seed yield with
attributing characters in cluster bean.

MATERIALS AND METHODS

The present study was conducted in
randomized block design at the Dryland Research
Farm, Department of Genetics & Plant Breeding, CCS
Haryana Agricultural University, Hisar during Kharif
2022 containing of fifty cluster bean genotypes
including checks, HG 2-20, HG 563 and RGC 1033.
Three rows of 1.5 m length of each genotype were
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sown keeping row-to-row spacing of 45 cm and plant
to plant distance of 15 cm. The crop was raised with
recommended agronomic practices. Data were
recorded on 17 quantitative traits namely, Plant height
(cm), days to 50% flowering, days to maturity, no. of
pods per plant, no. of clusters on main stem, no. of
clusters on side branches, no. of clusters per plant,
no. of pods per cluster on main stem, no. of pods per
cluster on side branches, no. of seeds per pod, pod
length (cm), no. of branches per plant, 100-seed
weight (g), gum content (%), crude protein (%),
bacterial leaf blight severity (%) and seed yield per
plant (g). The observation for most of the characters
except days to 50% flowering and BLB intensity was
taken on maturity.

The nitrogen content obtained by micro-
Kjeldhal method (Stuart, 1936) was multiplied by with
a factor 6.25 in order to determine the protein content
(Dubetz and Welis, 1968). The galactomannan was
extracted, purified, precipitated and finally dissolved
for the estimation of gum content (%) using method
given by Das et al. (1977) and further improved by
Joshi (2004).

Observations for bacterial leaf blight disease
intensity were recorded in natural conditions using 0-
9 disease scale followed by AINP on Arid legumes
(2020-21), ICAR-IIPR, Kanpur, India. The percent
disease index was calculated as:

Sum of all Individual rating X100
Percent Disease Severity =

Total no. of leaves assessed x
Maximum rating

Five plants from each replication selected
randomly, were tagged and 6-8 leaves from each plant
were selected at random for assessing the infected
leaf area, according to standard method using 0-9 scale
(Table 1).

TABLE 1
Disease rating scale used for recording percent disease
intensity of Bacterial leaf blight in cluster bean genotypes

Grade  Percent Disease Intensity Disease Reaction

0 0 Disease Free

1 0.1-5 Highly Resistant

2-3 5.1-10 Resistant

4-5 10.1-20 Moderately Resistant
6-7 20.1-50 Susceptible

8-9 >50 Highly Susceptible

Statistical analysis was carried out according
to Fisher (1918) for analysis of variance; Burton and

De Vane (1953) for estimation of phenotypic and
genotypic coefficients of variation, heritability and
genetic advance; Al-Jibouri et al.(1958) for correlation
coefficient, Dewey and Lu (1959) for path analysis.
The data were analyzed using the OPSTAT programme.

RESULTS AND DISCUSSION

The analysis of variance (ANOVA) of all the
17 quantitative characters in the 50 genotypes of
cluster bean was done. The ANOVA revealed
significant differences for most of the traits studied at
5% level of significance indicating presence of
diversity among different genotypes. These results of
ANOVA justified the further analysis of data. The mean
sum of squares of all the traits is presented in Table 2.
Previous researches viz., Khalid et al., (2017), Reddy
et al., (2018), Deepashree et al., (2021) have reported
a wide variability for cluster bean on many
morphological, biological and productive traits. Similar
findings were also reported by Panchta et al. (2020),
Thangam et al. (2020), Ugale et al. (2020) and
Tambitkar ez al. (2021) and Gaikwad (2021) for yield
and attributing traits in cowpea.

The results of variability parameters viz.,
general mean, range of mean, phenotypic and genotypic
coefficient of variation, heritability and genetic advance
as per cent of mean have been presented in Table 3.
The characters exhibited higher values of PCV than
the corresponding GCV values, which indicated the
environmental influence on these characters. The
characters viz., no. of clusters on side branches, no.
of clusters on main stem, no. of pods per plant, no. of
clusters per plant and no. of branches per plant
exhibited high values of GCV and PCV; no. of pods
per cluster on side branches, seed yield per plant (g)
and no. of pods per cluster on main stem showed
moderate values of GCV and PCV, whereas bacterial
leaf blight severity (%), 100-seed weight (g), no. of
seeds per pod, gum content (%), crude protein (%),
pod length (cm), plant height (cm), days to maturity
and days to 50% flowering showed low estimates of
GCV and PCV. These findings were in corroboration
with the reports of Santhosha et al. (2017) who also
reported similar results for no. of pods in a cluster
and Reddy et al. (2018) for no. of branches per plant
and no. of clusters in a plant in cluster bean.
Deepashree et al., (2021) also reported high PCV and
GCV for no. of branches per plant, no. of clusters per
plant and no. of pods in a cluster on main stem and
side branches in cluster bean.
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TABLE 2
Analysis of variance for different traits in 50 genotypes of Cluster bean

S. No. Characters Mean sum of squares CV (%)
Replication Genotypes Error
2 49 98

1. Plant height (cm) 44.24 68.13%* 26.99 2.03

2. Days to 50% flowering 0.04 3.96 0.43 1.14

3. Days to maturity 1.60 41.49%* 1.19 5.87

4. No. of pods per plant 82.22 1816.8* 48.75 10.01

5. No. of clusters on main stem 0.14 12.38** 0.65 16.06

6. No. of clusters on side branches 3.86 116.20%* 3.64 13.65

7. No. of clusters per plant 2.54 110.85%* 3.49 9.85

8. No. of pods per cluster on main stem 0.78 1.88 0.39 13.33

9. No. of pods per cluster on side branches 0.32 0.96 0.46 16.46
10. No. of seeds per pod 0.32 0.47%* 0.44 7.62
11. Pod length (cm) 0.03 0.06 0.05 4.19
12. No. of branches per plant 0.04 8.45%* 0.76 14.77
13. 100-seed weight (g) 0.01 0.09* 0.02 5.59
14. Gum content (%) 0.52 6.90** 1.21 3.97
15. Crude protein (%) 1.00 3.92 1.37 4.92
16. Bacterial leaf blight severity (%) 10.21 29.70** 2.59 4.82
17. Seed yield per plant (g) 4.10 30.53** 4.40 11.89
** Significant at 1% level, * Significant at 5% level.

TABLE 3

Mean, range, phenotypic and genotypic coefficient of variation, heritability, and genetic advance as % of mean for various traits in
cluster bean

Characters Mean +SE(m) Range  Coefficient of variation = Heritability = Genetic
(%) advance as
GCV PCV % of mean
Plant height (cm) 88.54+3.00 64.00-99.69 4.18 7.20 33.69 5.00
Days to 50% flowering 3248 £0.38  27.66-34.33  3.35 3.91 73.05 5.89
Days to maturity 95.70 £0.63 74.66-101.66 3.83 4.00 91.81 7.56
No. of pods per plant 69.72+4.03  21.33-109.66 34.81 36.22 92.36 68.92
No. of clusters on main stem 5.02 £0.47 3.00-14.00  39.40 42.55 85.75 75.16
No. of clusters on side branches 13.88£1.10  3.00-22.66  43.83 45.90 91.16 86.19
No. of clusters per plant 19.04 +1.08 3.036-28.66 31.49 32.99 91.09 61.90
No. of pods per cluster on main stem 4.74 £ 0.36 4.00- 8.33 14.83 19.94 55.32 22.72
No. of pods per cluster on side branches 4.13+£0.39 3.33-6.00 18.91 19.21 26.61 10.53
No. of seeds per pod 8.73 £0.38 8.00- 10.00 7.22 7.71 2.49 0.40
Pod length (cm) 5.64 £0.13 5.36- 6.03 4.19 4.36 7.47 0.67
No. of branches per plant 5.84+0.50 0.66- 8.33 27.10 30.87 77.11 49.09
100-seed weight (g) 2.62+0.08 2.25-3.01 7.97 8.18 53.25 8.97
Gum content (%) 27.7440.63 24.9-30.60 5.97 6.36 60.97 7.99
Crude protein (%) 23.80+0.67  21.32-26.11 5.87 6.26 38.21 4.93
Bacterial leaf blight severity (%) 33.46+£0.93  27.40-39.05 9.98 10.19 77.67 16.31
Seed yield per plant (g) 17.65+1.21 3.40-23.79 16.72 20.52 66.43 28.08

** Significant at 1% level, * Significant at 5% level.

Moderate GCV and PCV were observed for
no. of pods per plant on main stem and side branches
and seed yield per plant. Moderate GCV and PCV for
days to flowering, no. of pods per cluster, no. of pods

per plant and seed yield per plant were also reported
by Singh et al. (2016), Goudar et al. (2017), Kumar
et al. (2017) in cluster bean. Moderate GCV and PCV
values for plant height, stem girth, pod length, 100
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seed weight and protein content were also reported
by Santhosha et al. (2017) in cluster bean.

Low PCV and GCV were observed for plant
height, days to 50% flowering, days to maturity, no.
of seeds per pod, pod length, 100 seed weight, gum
content and protein content. Similarly, Choyal et al.
(2018), Reddy et al. (2018) and Rishitha et al. (2019)
also reported low estimated of GCV and PCV for days
to 50 per cent flowering in cluster bean. Low estimates
of GCV and PCV indicates the presence of narrow
genetic base in the traits. Hence, in order to create
variations in these traits either mutation breeding or
hybridization with divergent parents for recovering
transgressive segregants can be done.

High heritability along with high genetic
advance were observed in no. of clusters on side
branches, no. of clusters on main stem, no. of pods
per plant, no. of clusters per plant, no. of branches
per plant and seed yield per plant (g). Hence, simple
selection could be rewarding for the improvement of
the traits showing high estimates of heritability coupled
with high genetic advance. The results of present study
are in agreement with the findings of Kumar et al.
(2017) and Choyal et al. (2018) for seed yield per
plant; Santhosha et al. (2017) and Reddy et al. (2018)
for gum content of seed endosperm, Gowd et al.
(2019) for no. of branches and no. of clusters per
plant, Santhosha et al. (2017), Reddy et al. (2018)
and Gowd et al. (2019) for pod length in cluster bean.

In the present study phenotypic correlation
coefficients were estimated for 17 quantitative
characters to find out the association of seed yield per
plant with other yield contributing characters (Table
4). The seed yield per plant was found significantly
and positively correlated with no. of pods per plant,
no. of clusters on side branches, no. of clusters per
plant, no. of pods per cluster on main stem, no. of
pods per cluster on side branches, 100 seed weight
and gum content. Negative and significant correlation
of seed yield per plant was observed with days to
50% flowering and bacterial leaf blight severity. The
results obtained are in corroboration with the previous
results reported by Vir et al., (2015) for no. of pods
per plant, no. of pods per cluster and no. of clusters
per plant which showed positive and significant
correlations with seed yield per plant in cluster bean.

To correlation studies alone is not sufficient
to estimate the real contribution of an individual
character towards seed yield per plant. Path coefficient
splits the correlation into direct as well as indirect
effect of one variable on the dependent variable through
the other traits and hence provides a clear and more

realistic picture about the correlation. The path
coefficient analysis was done on genotypic
correlations and results have been presented in Table
4.The no. of pods per plant had highest direct and
positive effect on seed yield per plant followed by
100-seed weight, no. of branches per plant, no. of
pods per cluster on main stem, days to maturity, days
to 50% flowering and gum content. However, the
characters viz., no. of clusters on side branches and
bacterial leaf blight severity showed direct and negative
effect on seed yield per plant. High positive indirect
effect on seed yield per plant was exerted by no. of
clusters on side branches, no. of clusters per plant,
100 seed weight, no. of seeds per pod, no. of pods
per plant and gum content. Similar findings were also
reported by Boghara et al. (2016), Lekshmanan and
Vahab et al. (2018), who observed that the characters
viz., no. of clusters per plant and no. of pods per
plant, exerted significantly positive direct effect on
seed yield per plant in cluster bean. Brar et al. (2017)
and Choyal et al. (2018) also reported the same results
for cluster bean. The negative indirect effect was
exerted on seed yield per plant by bacterial leaf blight
severity. Therefore, indirect selection based on no. of
pods per plant, 100 seed weight, no. of branches per
plant, no. of pods per cluster on main stem, days to
maturity, days to 50% flowering and gum content
would be effective in order to achieve high seed yield
per plant.

CONCLUSION

The present study indicated wide variation
and high heritability coupled with high genetic advance
as per cent of mean for various characters. This offers
potential to evolve new cluster bean varieties through
simple breeding methods. Further, to develop high
yielding cluster bean varieties indirect selection can
be done based on the characters like no. of pods per
plant, 100 seed weight, no. of branches per plant, no.
of pods per cluster on main stem, days to maturity,
days to 50% flowering and gum content.
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