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Abstract

Genetic variability, correlation and path coefficient analysis was studied in twenty French bean (Phaseolus
vulgaris L.) genotypes of Nagaland for grain yield and its attributing characters. The analysis of variance
revealed significant differences among the genotypes for all the characters studied indicating a high degree
of variability in the material. The highest PCV and GCV were recorded for plant height at maturity, 100 seed
weight, yield per plant, protein content, pods per plant and seeds per pod indicating the presence of ample
variation for these traits in the present material. In the present study high estimates of heritability and genetic
advance as percent of mean were obtained for plant height at maturity, 100 seed weight, yield per plant,
protein content, pods per plant, seeds per pod and pod length. Thus, selection of these traits is likely to
accumulate more additive genes leading to further improvement of their performance and these traits may
be used as selection criteria in French bean breeding program. The grain yield exhibited significant positive
correlation with 100 seed weight indicating relative utility of this trait for selection. 100 seed weight exerted
maximum positive direct effect and exhibited significant positive correlation with yield indicating a true
relationship among the traits.
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Inroduction are in cultivation since long. Though many of them

French bean (Phaseolus Vulgaris L.) is an important ~ are low yielding but they are valuable with reference

and highly profitable crop of North Eastern Hill Region
of India. Considering the nutritive value, 100 g of green
pod contains 1.7 g protein, 0.1 g fat, 4.5 g
carbohydrate, 1.8 g fibre, and is also rich in minerals
and vitamins. However, at present its average yield
is low in farmers filed as compared to its potential
yield. Therefore, there is need to enhance the
productivity potential of French bean by evolving high
yielding genotypes, which depends on the availability

to many rare physiological and quantitative traits.
Systematic attempts have not been made on the
collection of information on genotypes with reference
to quantitative traits. Keeping these in view, the
present study was undertaken to assess the nature
and magnitude of genetic variability present in different
indigenous collections of French bean. An attempt
has also been made to study the correlation and path
coefficient which are helpful in selecting the desirable

traits.
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Materials and Methods

The present investigation was conducted in the
experimental farm of School of Agricultural Sciences
And Rural Development, Nagaland University,
Medziphema, Nagaland during rabi 2013. Twenty
French bean genotypes of Nagaland were grown in
randomized complete block design with three
replications. All the recommended agronomic
practices were followed for raising a good crop.
Observations were recorded on five plants sampled
randomly in each replication for plant height, pod
length, seeds per pod, pods per plant, days to 50%
flowering, days to 80% maturity, 100 seed weight,
protein content and yield per plant. Analysis of
variance was done using standard statistical
procedure. Heritability (broad sense) was estimated
according to Allard (1960). Genotypic and phenotypic
coefficients of variation were estimated as per Burton
(1952). Genetic advance as per cent of mean was
estimated according to Johnson et al. (1955).
Genotypic and phenotypic correlation coefficients for
all possible comparisons were computed as per
formulae suggested by Al- Jibouri et al (1958).The
partitioning of genotypic correlation coefficient of traits
into direct and indirect effects was carried out using
the procedure suggested by Dewey and Lu (1959).
Results and Discussion

The analysis of variance revealed significant
differences among the genotypes for all characters
studied (Table 1), indicating a high degree of variability
in the material. The estimates of phenotypic
coefficient of variation (PCV) were higher than those
of genotypic coefficient of variation (GCV) for all the
traits indicating environmental factors influencing the
characters (Table 2). The highest PCV and GCV were
recorded for plant height at maturity, 100 seed weight,
yield per plant, protein content, pods per plant and
seeds per pod indicating presence of ample variation
for these traits in the present material. Similar results
have also been reported by Singh et al (1994) for yield
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per plant and pods per plant; Asati & Singh (2008)
for yield per plant, pods per plant, plant height and
100 seed weight; Pandey et al. (2013) for pods per
plant. Burton (1952) has suggested that genotypic
coefficient of variation together with heritability
estimates gives best option expected for selection.
A fair measure of efficiency of selection for any
guantitative traits can be derived from the estimates
of heritability for the characters under consideration.
But reliability of selection depends not only on
heritability but it should also be accompanied by high
genetic advance (Johnson et al., 1955). High
heritability coupled with high genetic advance shows
that a progress can be made through selection as it
suggests the presence of additive gene effects
(Panse, 1957). In the present study, high estimates
of heritability and genetic advance were obtained for
plant height at maturity, 100 seed weight, yield per
plant, protein content, pods per plant, seeds per pod
and pod length. Thus selection for these traits is likely
to accumulate more additive genes leading to further
improvement of their performance and these traits
may be used as selection criteria in French bean
breeding program. Similar observation was reported
by Singh et al (1994) for yield per plant, pod length
and pods per plant; Asati & Singh (2008) for yield per
plant, pods per plant, plant height and 100 seed
weight

To utilize various quantitative characters in
breeding program, interrelationship between the
characters are of immense value. Therefore, in the
present study, correlations between 9 characters
were studied in all possible combinations at
phenotypic and genotypic level. The genotypic and
phenotypic correlation coefficients between grain yield
and its components are presented in Table 3

In general magnitude of genotypic correlation
tended to be higher than phenotypic correlation. This
suggested a strong genetic association between the
traits and the phenotypic expression was suppressed
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TABLE: 4. Direct and indirect effects of different characters on seed yield per plant at genotypic level in French bean

Characters Daysto Daysto Plant Pods Pod Seeds 100 seed Protein r_ for yield
50% 80% height at per plant length perpod weight content per plant
Flowering Maturity maturity

Daysto50%

Flowering  0.26030 -0.02070 0.02171 -0.03092 -0.14209 0.08231 0.06402 0.02724 -0.385

Days to -0.01223 0.44042 0.03210 -0.06065 -0.19782 0.05280 0.02669 -0.01527 0.171

80%Maturity

Plant height -0.02651 -0.06631 -0.21319 0.02898 0.02946 -0.00816 -0.11199 -0.01707 0.294

at maturity

Pods per 0.05150 0.17094 0.03954 -0.15625 -0.04145 -0.10521 0.34257 0.00871 0.310

plant

Podlength 0.07129 -0.16794 -0.01211 0.01248 0.51880 -0.62144 0.50858 0.00357 0.262

Seeds per -0.02770 -0.03006 -0.00225 -0.02125 0.41673 -0.77363 0.73063 0.00166 0.266

pod

100 seed 0.01622 0.01144 0.02324 -0.05209 0.25678 -0.55009 1.02755 0.01498 0.748

weight

Protein -0.08417 0.07983 -0.04321 0.01616 -0.02199 0.01528 -0.18280 -0.08423 -0.305

content

Residual effect= 0.3546

due to environmental influence. Similar observation
was also recorded by Singh et al (1994), Asati &
Singh (2008) and Pandey et al. (2013). The yield per
plant exhibited significant positive correlation with 100
seed weight indicating relative utility of this trait for
selection. Significant positive correlations were also
observed between pod length & seeds per pod, pod
length &100 seed weight and seeds per pod & 100
seed weight. The path analysis (Table- 4) revealed that
100 seed weight (1.02755) contributed maximum
positive direct effect on yield followed by pod length
(0.5188) and days to 80% maturity (0.44042). 100
seed weight exerted positive direct effect and also
exhibited significant positive correlation with yield
indicating a true relationship between the traits. This
suggested that the direct relation for 100 seed weight
would likely be effective in increasing seed yield. The
residual effect estimated was 0.3546 indicating that
the traits under study are not sufficient to account
for variability and there might be a few more pertinent
characters other than those studied in the present
investigation and thus solicits inclusion of some more

characters. Inclusion of some physiological characters
like leaf area index, chlorophyll content, harvest index
etc could be considered important in order to derive
a much clear picture of the causal relationship. The
present study suggested that while selection,
emphasis should be given for 100 seed weight for
improvement in seed yield.
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