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ABSTRACT
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with number of pods per plant, biological yield per plant and harvest index both at
genotypic as well as phenotypic levels similarly with number of branches per plant
and number of clusters per plant at genotypic level. The positive direct effect was
recorded for number of pods per plant and number of seeds per pod. High positive
and indirect effect was exhibited by biological yield followed by number of
branches per plant and number of clusters per plant via number of pods per plant.
Hence, selection for number of pods per plant, biological yield per plant, harvest
index, number of branches per plant and number of clusters per plant would result
in improving the seed yield per plant.

Introduction

2n=22. India is considered as primary center
of origin and central Asia as secondary center

Pulses play a crucial role in Indian economy
by virtue of their high protein content and
capacity for fixing atmospheric nitrogen.
Blackgram [Vigna mungo (L.) Hepper] is
commonly known as urd. It is one of the most
important grain legume of India which
belongs to the family Fabaceae, sub-family
Papilionaceae with chromosome number

of origin of blackgram (Vavilov, 1926).

Its seeds are rich sources of protein, vitamin
and minerals since they contains high seed
protein  (25%), carbohydrate (60%), fat
(1.5%), minerals (3.2%) and vitamins viz.,
vitamin A, B4, B,, Bs and vitamin C. Seed
yield is a complex polygenic trait hence the
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improvement of this trait requires a huge
knowledge of other yield contributing traits.
The correlation coefficient measures the
degree and direction of association between
two variables but correlation analysis does not
give exact picture of the relative importance
of various yield attributes. Path coefficient
analysis provides the information of the path
through which a vyield attributing trait
influences the expression of an economic trait
i.e. seed yield. It helps in splitting the
correlation coefficients into direct and indirect
effects of the yield attributing traits on seed
yield on the basis of which improvement
programmes can be carried out effectively.
Hence, the present investigation was proposed
with an objective to determine the character
association by  employing  correlation
coefficients and path analysis for obtaining
higher yield.

Materials and Methods

The thirty five genotypes along with two
checks namely, Pratap Urd-1 and Pant Urd-31
were planted during Kharif 2017 in
Randomized Block Design (RBD) with three
replications keeping two rows of each
genotype in each replication with inter and
intra row spacing of 30cm x 10cm
respectively. Recommended uniform
agronomical practices were adopted for
raising healthy plants. Observations were
recorded on five randomly selected
competitive plants taken from each plot in
each replication for seed vyield and its
component traits viz., plant height (cm),
number of branches per plant, number of
clusters per plant, number of pods per plant,
number of pods per cluster, pod length (cm),
number of seeds per pod, seed yield per plant
(9), biological yield per plant (g), harvest
index (%), 100-seed weight (g) and seed
protein content (%) whereas, for days to 50
per cent flowering and days to 75 per cent
maturity, the data was recorded on whole plot
basis. Mean value was used for statistical

analysis. Estimate of the genotypic and
phenotypic correlation coefficients was done
by using method suggested by Al-Jibouri et
al., (1958). The path coefficients were
calculated as per the method suggested by
Dewey and Lu (1959). The seed protein
content was computed through Micro
Kjeldhal’s method (1883).

Results and Discussion

The results obtained from analysis of variance
revealed that the mean squares due to
genotypes were highly significant for all the
characters studied. The genotypic and
phenotypic correlation between seed yield and
its contributing characters and among these
yield contributing characters are presented in
the Table 1. In the present investigation the
seed yield per plant showed highly significant
and positive correlation with number of pods
per plant, biological yield per plant and
harvest index both at genotypic as well as
phenotypic levels. Similarly it had positive
and significant correlation with number of
branches per plant and number of clusters per
plant at genotypic level.

Similar results were also reported by Patidar
and Sharma (2017), Rajasekhar et al., (2017),
Mathivathana et al., (2015), Patel et al.,,
(2014), Bharti et al., (2013) and Shivade et
al., (2011). Hence, seed vyield can be
improved if the above these characters were
given importance during selection procedure.
The results of path analysis (Table 2) revealed
that the residual effect (R=0.2511) indicated
that 74.89 per cent variability of seed yield
per plant was explained by number of
branches per plant, number of clusters per
plant, number of pods per plant, number of
pods per cluster, pod length, number of seeds
per pod and biological yield per plant. The
high positive direct effect was expressed by
number of pods per plant and number of seeds
per pod (Fig. 1).
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Table.1 Genotypic and phenotypic correlation coefficients among various traits in blackgram (P\G)

Character Days to Days to Plant Number of Number of Number | Number Pod Number of Seed Biological | Harvest
50% 75% height | branches/plant | clusters/plant | of pods/ | of pods/ length seeds/ pod | vyield/plant | yield (g) index
flowering | maturity (cm) plant cluster (cm) (9) (%)
Days to 50% -0.02 -0.22 -0.12 -0.02 0.14 0.17 0.40% 0.17 0.30 -0.05 0.41*
flowering
Days to 75% maturity -0.11 -0.30 -0.27 -0.05 -0.04 0.02 0.23 -0.17 -0.19 -0.01 -0.26
Plant height (cm) -0.11 -0.22 -0.10 -0.08 -0.15 -0.07 -0.37* -0.14 -0.12 -0.11 -0.04
Number of branches/ -0.05 -0.19 -0.06 0.81** 0.60** | -0.47** -0.06 0.16 0.44** 0.49%* 0.07
lant
Elumber of clusters/ -0.09 -0.04 -0.04 @7 0.54**  -0.69** -0.09 0.15 0.46** 0.43** 0.14
lant
ﬁlumber of pods/plant 0.12 -0.02 -0.10 0152 0.44** 0.23 -0.09 0.16 0.94** 0.70** 0.50**
Number of 0.22 0.02 -0.06 -0.35* -0.68** 0.33* 0.05 0.02 0.27 0.09 0.26
pods/cluster
Pod length (cm) 0.29 0.17 -0.25 -0.07 -0.07 -0.04 0.06 0.33 -0.24 -0.47** 0.16
Number of seeds/pod 0.13 -0.05 -0.12 0.12 0.13 0.06 -0.05 0.23 0.18 -0.24 0.49%**
Seed yield/plant (g) 0.12 -0.07 -0.04 0.30 0.32 0.62** 0.15 -0.14 0.06 0.69** 0.62**
Biological yield (g) -0.07 0.07 -0.11 0.36* 0.33* 0.46** 0.01 -0.30 -0.12 0.52** -0.14
Harvest index (%) 0.17 -0.16 0.06 0.03 0.08 0.29 0.16 0.09 0.18 0.67** -0.28
100-seed weight (g) -0.18 0.26 0.11 -0.01 -0.01 -0.01 -0.02 0.13 0.12 -0.17 -0.00 -0.20
Seed protein content 0.04 0.30 0.11 0.08 0.14 -0.08 -0.22 0.14 -0.13 -0.17 -0.04 -0.16
(%)
*, ** Significant at 5% and 1% respectively
Table.2 Direct and indirect effects of yield contributing traits on seed yield per plant
Character Number of Number of Number of | Number of | Pod length | Number of | Biological
branches/plant | clusters/plant | pods/plant | pods/cluster (cm) seeds/pod yield (g)
Number of branches/plant -0.30 -0.23 0.84 0.17 0.01 0.02 -0.06
Number of clusters/plant -0.25 -0.29 0.76 0.25 0.02 0.02 -0.05
Number of pods/plant -0.18 -0.16 1.41 -0.08 0.02 0.02 -0.09
Number of pods/cluster 0.14 0.20 0.32 -0.37 -0.01 0.00 -0.01
Pod length (cm) 0.02 0.03 -0.13 -0.02 -0.23 0.03 0.06
Number of seeds/pod -0.05 -0.04 0.22 -0.01 -0.08 0.10 0.03
Biological yield (g) -0.15 -0.12 0.99 -0.03 0.11 -0.02 -0.13

Residual = 0.2511, Bold figures in main diagonal indicate direct effects
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100-seed Seed protein
weight (g) content (%)
-0.23 -0.06
0.38* 0.52**
0.14 0.23
-0.02 0.12
-0.01 0.15
-0.02 -0.12
-0.02 -0.30
0.17 0.15
0.16 -0.25
-0.23 -0.28
-0.00 0.01
-0.31 -0.39*
0.42*
0.32

Genotypic correlation
coefficient

0.44**
0.46**
0.94**
0.27
-0.24
0.18
0.69**
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Figure.l Genotypic path diagram for seed yield per plant

Therefore, selection on these characters will
be helpful in increasing the seed yield of
blackgram. Similar findings were reported by
Sohel et al., (2016), Gowsalya et al., (2016)
and Arya et al., (2017). The negative direct
effect exhibited by number of pods per
cluster, number of branches per plant, number
of clusters per plant, pod length and
biological yield.

The seed yield showed high positive and
significant correlation with number of
branches per plant, number of clusters per
plant and biological yield. It is mainly due to
the high positive indirect effects of these
characters via number of pods per plant and
some other characters. Hence, indirect
selection for these characters will be useful in
further improvement of blackgram genotypes.

Based on results of correlation and path
coefficient analysis, it can be concluded that
improvement in seed yield of blackgram is
brought through selection for number of pods
per plant, harvest index, number of branches
per plant, biological yield per plant, number
of clusters per plant and number of seeds per
pod.
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