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STUDIES ON COHRELA TIONS AND PATH COEFFICIENT
ANALYSIS IN CLUSTERBEAN UNDER RAINFED CONDITIONS

A. HENRyl AND B.K. MATHUR2

Central Arid Zone Research Institute, Jodhpur

ABSTRACT

Correlation and path coefficient analysis for grain yield and its eomponents
were studied in two env;ronments in case of e1usterbean (Cyamopsis lelrago-

n%ba (Linn.) Taubl. Seed yield per plot and seed yield per plant were
positively associated with number of pods per plant. Plant he~ght had negative
association with number 01 branches while number of branches had positive
association with number of clusters per plaut in both the environments.
Path analysis at genotypic level revealed that characters like higher number
of pods per plant with more number of branches, 100 seed weight and
number of seeds per pod with medium early maturing and medium dwarf plant
type will give more seed yield per plot in seasons having early cessation of
rains. In environment with relatively better distribution of rains, the plant
type which have medium tall in plant height, late in maturity and high seed
yield per plant together with more number of pods/plant, clusters/plant,
seeds/pod and 100 seed weight will result in higher level of seed yield per plot
in case of e1usterbean.

INTRODUCTION

Path coefficient analysis provides an effective means of partitioning direct and
indirect causes of association. Information on these aspects is available in clusterbean
(Sanghi and Sharma, 1964; Mital and Thomas, 1969; Tikka, 1975 and Nath and
Saini, 1980), but for single environment only. Clusterbean is largely a dryland crop
grown under fluctuating environmental conditions. The present study was undertaken
to find the type of association and to judge the direct and indirect effects of various
quantitative traitll on seed yield under different environmental conditions.

MATERIALS AND METHODS

Twenty and twenty seven genotypes of clusterbean collected from its major
growing areas of the country, were evaluated in a randomized block design with 3
replications under rainfed conditions during monsoon seasons of 1979 (Environment
E 1) and 1980 (Environment E2). Among these, 19 genotypes tried were common
during both seasons. In year 1979, the total rainfall received was 691.3 mm. However
bulk of ~he rainfall received was upto 32nd meteorological week and thereafter
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drought conditions prevailed upto maturity of the crop. Tn year 1980, although quan-
tum of rainfall r~ceived was less (228.5 plm) yet had a relati\;'ely better distribution in
the seaso~'l The plot size was 10m2. The row to rqw and plant to plant distans;es
were kept at 45 'cm and 15 em,' respectively. The crop received a basal dressing of
20 kg N/ha and 40 kg P20s/ha during both the season~. Five plants were selected at
random from each plot for recording observations on important characters, viz. plant
height (cm), number of branches per plant, number of clusters per plant, number of
pods per plant, number of seeds per pod, JQO seed weight (g) and seed yield per plant
(g). In addition to the~e, characters like days fa flower initiation, days to 50 per cent
flowering, days to, maturity and seed yield (g) were recorded on plot basis. Phenotypic
and genotypic correlation coefficients for all possible combinations were computed
according to method given by AI-Jibouri et a!. (1958), path coefficients were worked
out following De'wey and Lu (1959). The significance of phenotypic correlations were
tested according tq I;isher and Yates (1963).

RESULTS AND DISCUSSION

The analysi~ of variance indicated highly significant differences 'amon~ the
genotypes for all the characters (Table I). The genotypic and phenotypic correlation
coefficients of grain yield and 9 other metric traits have been presented in Ti;lble 2. Seed
yield per plot and per plant were found to be positively and significantly associated
with number of pods per plant in both the environments (El and E2), while number
of clusters per plant in Ei. These findings are in agreement with the earlier reports by
Sanghi and Sharma (1964), Mital and Thomos (1969), Tikka (1975), Chaudhary and
Singh (1976) and Nath and Saini (1980). The low positive association of number of
branches per plant, days to flowering and maturity was observed in EI, whereas the
latter two traits were significantly -and negatively associated with seed yield" per plant
in E2.Plant height was positively and significantly associated with seed yield per pl9t
in E2. Mita] and Thomas (1969) reported positive association between plant heigIJt
and seed yield while low negative .association' was reported by Nath and Saini (: 980,).
Days to maturity had significant positive correlation with plant height in E I and wi~h
number of branches per plant in E2 but significant negative association with] 00 see,d
weight and seed yield per plant in E2. Plant height had significant negative association
with number of branches per plant in both E I & E2. Number of branches was positi-
vely and significantly associated with number of clusters per plant in both El & E2. The
signifkant association 'of days t~ maturity with plan't 'height" and number of branches
per plant with number of clusters per plant is also reported by Nath and Saini (1980).

Path coefficient analysis for seed yield per plot was carried o~t at genotyp,ic lev~l
and is presented in Table 3. Tn EI, number of pods per plant had the highest positive

, , )

direct ,effect, followed by number of branches per plant, initiation of flowering, ~umber
of seeds per pod and 100 seed weight, whereas number of clusters per plaT.t and plant
height had substantial direct negative effect although these two characters were positi-
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Table I. Analysis of variance of II characters of cJusterbean in environments El
(kharif 1979) and E2 (kharif 1980)

Character Environment
Mean squares

Error Varieties
(df:EI=38, {df:EI=19,

E2=52) E2==26)

Initiation of EI
flowering E2
Days to 50~~ EI
flowering £2
Days to " £1
maturity £2
Plant height £1
(cm) E2
Branches/plant EI

£2
CI usters/plant EI

E2
Pods/plant £1

E2
Seeds/pod £1

E2
100-seed wt EI
(g) E2
Seed yield/ EI
plant (g) £2
Seed yield/ £1
plot (g) E2

**P = 0.01.

OAI
1.56
0.53
1.30
0.77
1.66
4.19

16.1 [
0.34
0.29
2.19
0.31
4.78
3.87

·0.14
0.09
0.05
0.03
0.08
0.25

1524.96
1083.21

21.60**
8.21 **

28.03**
6.75**

101.42**
38.75**
53.27* *

251.78**
7.01**
4.60**
7.76*~
1.35**

30.14**
58.66* *

0.47**
0.26**
0.36**
0.20**
2.70**
3.40* *

5172.62* *
17893.83**

vely associated with seed yield per plot. However, these traits contributed to seed yield
via no. of pods per plant. Similarly, 100 seed weight, w!th low negative association in
EI, exhibited substantial direct positive effect on seed yield. These findings ,are in
agreement with the findings of Sanghi and Sharma (1964), Tikka (1975), Chaudhary and
Singh (1976). Thus the selection programme based on mainly number of pods/plant
followed by moderate'number of branches, number of seeds 'per pod 8f- 100 seed weight
will lead to further improvement in the productivity of c1usterbean in environment
like £ 1. In £2, days to maturity had the highest direct effect, folI0'Yed by seed yield
per plant and plant height. The characters like days to flower initiation, number of seed
per pod, number of p.ods per plant,. number of clusters per. plant and days to 50 per cent
flowering had direct negative effect on seed yield per plot. However, these characteis
contributed positively via days to maturity, seed yield per plant and plant height. Henry
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et al. (J984~ working with the same varieties in EI and E2 (kharif 1979 and kharif
1980) reported also the important contribution of attributes like seed yield, number of
pods per plant, number of clusters per plant, no. of branches per plant, plant height,
days to maturity and 100 weight in EI, while seed yield, days to maturity and 100
seed weight in E2, towards genetic divergence in clusterbean.

The present investigations point to the fact that for working out a suitable plant
ideotype for rainfed situations, it will mostly depend upon the type of the environ-
mental conditions confronted within a growing season. Hence, there is need to carr);
out this type of study under different rainfall situations for establishing a suitable
plant type for bringing about the improvement in the productivity in the case of
c1usterbean.
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