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Abstract

Investigation was conducted to assess genetic variability, character association and path coefficient analysis in Blackgram
[Vigna mungo (L.) Hepper] with a set of 50 genotypes in Randomized Block Design (RBD) at Pulses Research Station, JAU,
Junagadh during summer2019. The data were recorded on 11 quantitative traits. The analysis of variance revealed that mean
square due to genotypes was highly significant for all the characters studied. A wide range of variation was observed for seed
yield per plant, plant height, number of clusters per plant, number of pods per plant, 100-seed weight and reproductive phase
duration. The magnitude of phenotypic coefficient of variation was higher than corresponding genotypic coefficient of variation
for all the characters studied. High values of GCV and PCV were observed for seed yield per plant, plant height, number of
clusters per plant and number of pods per plant. High heritability coupled with high genetic advance as per cent of mean was
recorded for seed yield per plant followed by plant height, number of clusters per plant and number of pods per plant may be
govern through additive gene action. So, selection should be done considering these characters as important yield attributing
characters. Seed yield per plant had highly significant and positive correlation with number of pods per plant, number of clusters
per plant, 100-seed weight, pod length, days to 50% flowering, days to maturity, plant height and number of braches per plant at
both genotypic and phenotypic levels. Number of pods per plant and 100-seed weight exhibited positive and high direct effects
on seed yield per plant. While number of clusters per plant exhibited positive and moderate direct effect on seed yield per plant.
Number of pods per plant had positive and high indirect effect on seed yield per plant through number of clusters per plant.
Seed yield per plant will improved in blackgram by selection based on these characters.
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Introduction

Blackgram [Vigna mungo (L.) Hepper] is commercially
known as urdbean. India is primary centre of origin of
blackgram and Central Asia is secondary centre (1).
Blackgram comes under fabaceae family with
chromosome number 2n=22 and 24.In India major
blackgram producing states are Orissa, Madhya Pradesh,
Rajasthan, Maharashtra, Gujarat and Bihar. In India
blackgram grown in 56.02 lakh hacters and production is
30.59 lakh tones with average productivity of 546 kg ha (2).
Blackgram is fully exploited as it was totally neglected and
has received relatively less attention for all aspects of
genetic studies. Hence, efforts should make to produce
stable and high yielding varieties. There is an ample scope
for improvement in this crop very scanty information was
recorded at world level and limited planned work has been
done in India. Blackgram is traditionally grown as kharif
season crop. It has also shown good performance under
summer season. So, it is necessary to evaluate different
genotypes available for their suitability under summer
situation also. The present-day cultivars exhibit lower
productivity, non-synchronous flowering and fruiting,

non-response to high doses of inputs like fertilizers,
irrigation, tillage etc., non-suitability of the various
cropping systems, lodging, shattering susceptible, long
duration, complete or partial absence of genetic
resistance to major pests and diseases. Development of
cultivars with early maturity, acceptable grain quality,
resistance to some important diseases and pests can
increase the yield. Yield being a complex trait, is influenced
by many other important yield contributing characters
controlled by polygenes and also environmental factors
(3). So, in these characters, observed variability is the sum
total of hereditary effects of concerned genes plus the
influence of the environment.

Materials and Methods

The present investigation was carried out with 50
blackgram genotypes were sown in a Randomized Block
Design (RBD) with three replications during summer2019
at Pulses Research Station, JAU, Junagadh. Each
genotype was accommodated in a single row of 4 m length
with a spacing of 45cm x 10cm. The recommended
agronomical practices and plant protection measures
were followed for the successful raising of the crop. The
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Table-1 : Analysis of variance showing mean squares for various characters in 50 genotypes of blackgram.

Mean squares

Source d.f. Seed yield Days to  Days to Reproduc-  Plant Number  Number  Number Pod Number  100-seed
per plant 50%  maturity tive phase  height of pranches of clusters of pods  length  of seeds  Weight
() flowering duration (cm) per plant per plant per plant (cm) per pod (@
(days)
Replication ~ 2 0.20 1108 3914 2.18 10.80 0.06 0.59 2.34 0.08 0.01 0.10
Genotypes 49 9267 9454 317" 3933"  20655™ 084" 1321° 9957 093" 111" 093"
Emor 98 0.18 6.69 13.35 3.00 6.7 0.08 0.58 4.39 0.06 0.11 0.05

¥, ** Significant at 5% and 1% levels, respectively.

observations were recorded on five randomly selected
plants in each genotype from each replication except days
to 50% flowering which was calculated on plant basis and
their replication wise mean values were used for the
statistical analysis. Analysis of variance for randomized
block design (RBD) was done as per (4), phenotypic
co-efficient of variation and genotypic co-efficient of
variation was calculated as per the formula suggested by
(5), heritability and genetic advance was estimated using
the formula suggested by (6) phenotypic and genotypic
correlation coefficients of all the characters were
worked-out as per (7) and path coefficient analysis was
carried-out as per the method suggested by (8).

Results and Discussion

Analysis of variance revealed that mean square due to
genotypes were found highly significant for the all the
characters included in this study suggesting the
availability of sufficient genetic variability among the
genetic material tested in the present experiment shown in
(Table-1).

The estimates of genotypic and phenotypic
coefficients of variation indicated that the values of
phenotypic coefficients of variation were higher than
corresponding genotypic coefficients of variation for all
the traits due to partly interaction of the genotypes with
the environment or other environmental factors
influencing the expression of these characters given in
table-2. Narrow differences observed between the
phenotypic coefficients of variation and genotypic
coefficients of variation in certain cases indicated that
these characters were less influenced by the
environment. The highest value of genotypic and
phenotypic coefficients of variation was observed for seed
yield per plant followed by plant height, numbers of cluster
per plant and number of pods per plant. High magnitude
of genotypic coefficients of variation indicated the
presence of wide variation for the characters under study
to allow further improvement by selection of the individual
trait. High estimates of genotypic coefficients of variation
for seed yield per plant reported by (9,10). Moderate

values of genotypic and phenotypic coefficients of
variation were observed for reproductive phase duration,
number of branches per plant, pod length, 100-seed
weight, number of seeds per pod and days to 50%
flowering. Similar result reported by (11).

(5) suggested that genotypic coefficient of variation
together with heritability estimate would give the best
picture for selection. The maximum heritability was
observed for seed yield per plant followed by plant height,
number of pods per plant, number of clusters per plant,
100-seed weight, pod length, days to 50% flowering,
reproductive phase duration, number of branches per
plant, number of seeds per pod and days to maturity. High
heritability estimates indicated that the characters were
least influenced by the environmental factors and high
capacity of the characters for transmission to subsequent
generation. The high magnitude of heritability in
blackgram has also been reported by (9,10).

(12) suggested that the heritability estimate along
with genetic advance is more useful than the heritability
alone in predicting the resultant effect of selection. High
estimates of heritability coupled with high genetic
advance expressed as percentage of mean were
observed for seed yield per plant followed by plant height,
number of clusters per plant and number of pods per
plant. This may be attributed to the preponderance of
additive gene action and possess high selective value and
thus, selection pressure could profitably be applied on
these characters for their rationale improvement.

Correlation coefficients at genotypic and phenotypic
level among the seed yield and its component characters
have been worked out in study (Table-3). In general, the
values of genotypic correlation were higher than their
corresponding phenotypic correlation in the present
investigation. This indicated that though there was high
degree of association between two variables at genotypic
level, its phenotypic expression was deflated by the
influence of environment. In the present study, seed yield
per plant was found to be highly significant and positively
correlated with days to 50% flowering, days to maturity,
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Phenotypic
correlation
with seed
yield (g)
0.4653**
0.4133**
-0.4186**

100-seed
-0.1168
0.0764
0.0726

-0.0507
0.0158
0.0247

Number of
seeds per pod weight (g)

Pod length
(cm)
-0.1187
0.0477
0.1109

Number of
pods per
plant
-0.1103
0.0470
0.1079

Number of
clusters per
plant
-0.0841
0.0396
0.0651

Number of
branches
per plant

-0.1255
0.0734
0.0717

(cm)
-0.1651
0.0895
0.1093

Reproductive Plant height
(days)
0.1988
-0.0438
-0.2760

phase duration

Days to
maturity
-0.1835
0.1389
0.0869

Days to 50%
flowering
-0.2522
0.1010
0.2175

Characters

Table-4 : Phenotypic path coefficient analysis showing direct (diagonal and bold) and indirect effects of different characters on seed yield per plant in blackgram.

Days to 50% flowering
Reproductive phase duration (days)

Days to maturity
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plant height, number of branches per plant, number of
fg% ‘.3 ﬁ o'B S% 3 g, clusters per plant, number of pods per plant, pod length
g g § § § g E and 100-seed weight at both genotypic and phenotypic
level. The positive genotypic association has been
reported between seed yield per plant and days to 50%
§ § é % é % % flowering, number of p.ods per plant, number of.clusters
S S 3 o S S o per plant, 100-seed weight by (13); days to maturity, plant
height, number of branches per plant and pod length.
> v e oo e o Thus, on the basis of correlations, the character’'s number
5 § 858 23 of pods per plant, number of clusters per plant, 100-seed
? S 8 s s S oS weight and pod length proved to be the outstanding
characters influencing seed yield in blackgram and needs
R tg be given imporFance in selection. to achieve higher seed
S 8§ ¢y 8 8 ¢ yield. Reproductive phase duration had negative and
e S e e S 9 highly significant correlation with seed yield per plant.
In the present study, the path coefficient analysis
3 S8 8 5 2 3 (Table-4) revealed that number of pods per plant and
s 833 8 8 5 100-seed weight had positive and high direct effect on
seed yield per plant. Similar results were reported by
© oo e oo e (14,15) Whereas, number of clusters per plant had
§ § % g.; ‘é § & positive and moderate direct effect on seed yield per plant
? S S S8 S S oS (16). Thus, these characters turned-out to be the major
components of seed yield and direct selection for these
e e o o o o o traits will be rewarding for yield improvement.
8 &SR I 88
S 353535283 Number of pods per plant had high and positive
' indirect effect to seed yield per plant through number of
clusters per plant. Number of pods per plant had
3 I 83 3 8 8 moderate and positive indirect effect on seed yield
S 8 58 38 3 & through plant height, pod length and 100-seed weight.
Similar results were reported by (13,17). These
e - oo e e characters also turned-out to be the major components of
8 8 88 8358 3 2 seed yield and direct selection for these traits will be
s 9 9 2 <2 <2 I rewarding for yield improvement.
E Days to maturity, number of branches per plant, pod
5 N 8 8 3 @ 5 o length and number of seeds per pod had positive and low
§ § § f § § E é direct effect to seed yield per plant. Whereas, days to 50%
' é flowering and reproductive phase duration had moderate
. and negative direct effect to seed yield per plant.
2 35888 ¢8 § The residual effect was moderate magni
S g g 2 3 g I gnitude
¢ © S S S S S| g suggesting that the some of the yield attributes had not
i been included in the path analysis. It was apparent from
g the path analysis that higher direct effects were exerted
= = 52 by number of pods per plant and 100-seed weight. These
3 2 = é both characters also exhibited significant and positive
g 8 8 3 : correlation with seed yield per plant and hence, these may
3 g2 g g 5| be considered as most important yield contributing
8 g g 8 = %L g 2 characters and due emphasis should be placed on these
E L 5 o2 8 2|8 components while breeding for high seed yield in
2 5 5 5 5 5 8|5  blackgram.
a =z =z =z o =z 2|z
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Conclusions

It can be concluded from variability parameters that
additive gene action was operating for seed vyield per
plant, plant height, number of clusters per plant and
number of pods per plant. Correlation study revealed that
number of pods per plant, number of clusters per plant,
100-seed weight were highly significant and positively
correlated with seed yield per plant and path analysis also
revealed that these characters had high to moderate
direct effect on seed yield per plant, therefore, due
weightage should be given to these traits for selection in
blackgram for summer season.
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