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Abstract: The present investigation was prevailed to examine the 28 blackgram genotypes along with one check (T-9) to
study the Genetic analysis for yield and its attributes in F3 generation in black gram. Analysis of variance showed highly
significant differences among 28 blackgram genotypes all the 13 quantitative characters studied. Maximum genotypic and
phenotypic variance was recorded for biological yield/plant, plant height and harvest index. Maximum GCV and PCV were
recorded for number of economic yield/plant, no of clusters per plant and seed yield /plant. High genetic advance was
recorded for plant height, harvest index. High heritability coupled with high genetic advance as percentage of mean was
recorded for no of pods/plant. Maximum phenotypic and genotypic path analysis was observed in plant height and harvest

index.
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INTRODUCTION

lack gram (vigna mungo L. Hepper) is popularly

known as urd bean or mash, it is a grain legume
domesticated from V. mungo var. silvestris (Lukoki,
1980). It belongs to family Leguminaceae with
chromosome number 2n=2x=22. Black gram is
reported to originate in India (Zukovskiji, 1962).
In India black gram is grown over an area about 4.49
m ha with an production of 3.28 million tonnes
having an average grain yield of 651 kg/ha (Annual
report 2017-2018), which is very low seed yield per
unit area can be substantially increased through the
evolution of high yielding genotypes having desired
combinations of yield components (Directorate Of
Economics And Statistics).
In 2016-2017, the total production was 21.00 lakh
tonnes on an area of 35.15 lakh hectares. As regards
the total contribution from states Madhya Pradesh
and stand first in respect of area (24.11%) followed
by U.P. (16.71%) and Andhra Pradesh (11.05%).
Whereas in production M.P. stands first (22.32%)
followed by Andhra Pradesh (15.65%) and
U.P.(14.49%). The highest yield was recorded by the
state of Bihar (898 kg/ha) followed by Jharkhand
(875 kg/ha) and A.P.(846 kg/ha) the National yield
average was (597 kg/ha).
In 2016-2017, 21.00 lakh tonnes of Urd production
in the country is largely concentrated in major 5
states viz, Madhya Pradesh, Andhra Pradesh, Uttar
Pradesh, Maharastra and Tamil Nadu.( Directorate of
Pulses Development, Ministry of Agriculture &
Farmers Welfare, Govt. of India, 2016-2017) .
It is a cheap source of dietary protein (24%). It also
contributes 76% carbohydrate 3-5% Fibre, 1.74% Fat
and a major portion of lysine in the vegetarian diet. It
is the richest sources of phosphoric acid. Being 5-10
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times richer than other crops. Besides, being used as
food for inexpensive source of dietary protein it is
better to use for bean sprouts than mungbean for its
longer shelf life (Mishra and Khan, 2001).

The per capita availability of pulses has declined
from 60.7 g/day in 1951 to 35.5 g day-1 in 2007 as
against the FAO/WHO’s recommendation of 80
g/day (Economic Survey, 2008-09). In this regard the
production potential of Black gram crop can be
enhanced by developing high vyielding genotypes
through planned hybridization programmes.

Grain yield is complex character, which depends on
its main components viz; number of pods per plant,
pod length, number of seed per pod and 100 seed
weight. These components are further dependent for
their expression on several morphological and
developmental traits, which are interrelated with each
other.

MATERIALS AND METHODS

The experiment was conducted in kharif season 2018
at the Field Experimental Centre, Department of
Genetics and Plant Breeding, Sam Higginbottom
University of Agriculture, Technology & Sciences,
Prayagraj. during kharif 2018. 28 genotypes of urd
bean were grown in this experiment .Experiment was
done according to randomized block design with
three replications, and recommended package of
practices were followed to raise the crop. Seeds were
sown with row to row spacing of 30 cm and plant to
plant spacing of 10 cm. The data were recorded on
five randomly selected plants of each replication for
all characters but in case of days to 50% flowering
and days to maturity, the observations were recorded
on plot basis, pre harvest observations are Days to
50% flowering, Days to 50% pods setting, Plant
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height (cm), Number of primary branches per plant,
Number of clusters per plant, Number of pods per
plant, Days to maturity and Post harvest observations
are No. Of seeds per pod, Pod length (cm), Seed
index (g), Biological yield (g) and Seed yield per
plant (g).Mean values were computed and data were
analyzed for analysis of variance as suggested Fisher
(1936) were as phenotypic coefficient of variation
(PCV) and genotypic coefficient of variation (GCV)
were given by Burton (1952). Heritability in broad
sense was given by Lush (1949) and Burton and
Devane (1953). Genetic advance was given by Lush
(1949) and Johnson et al. (1955).Correlation
coefficient (Al-Jibouri et al., 1958) Path coefficient
analysis (Dewey and Lu, 1959)

RESULTS AND DISCUSSION

The mean sums of squares of 13 different traits are
presented in High significant differences for all
characters  under study among the 28
blackgram[Table-1].Genotypes were found in
analysis of variance, at 1 % and 5 % level of
significance indicating the presence of sufficient
variability among different genotype ANOVA
showed highly significant for the all characters
studied and Highly significant for all the characters
studied, suggesting that the experimental materials
were genetically similar related to yield and yield
traits from each other. Higher magnitude [Table-2].
of GCV was recorded for Economic yield per plant (
10.34) followed by no of clusters per plant (9.79%),
while estimates for GCV were low for Days to 50%
pod setting (0.98 ), followed by no of seeds per pod
(1.40). The studies on genotypic coefficient of
variation indicated the magnitude of GCV was
highest in case of economic yield / plant, followed by
no of clusters per plant, where as least performance
was seen in days to 50 % pod setting. Sarkar et al.,
(2006) followed by Higher magnitude of PCV were
recorded for economic yield/plant (11.93) followed
by seed vyield per plant (11.33) and number of
clusters /plant (11.27) was observed, and the least
PCV was observed in days to 50 % pod setting (1.35)
followed by no of seeds per pod (2.49) suggested for
a limited scope of selection for improvement of these
trait. The studies on phenotypic coefficient of
variation indicated the magnitude of PCV was
highest in case of economic yield /plant, seed yield
Iplant, no of clusters per plant and least was observed
in 50 % pod setting followed by no of seeds per pod
indicating the presence of high amount of variation
in these traits Sarkar et al., (2006) were as genetic
advance Revealed that it was high for plant height

(12.41cm), harvest index (6.90) and least was
observed in no of seeds per pod (0.11), pod length
(0.26) and seed index (0.43). High genetic advance
was observed for plant height, harvest index and least
for no of seed yield per pod and seed index,
Neelawati and Govindarasu (2010) High heritability
was observed for plant height and least for number of
seeds per pod. Revealed that it was high for plant
height (95.86), no of pods per plant (95.12) and least
was observed in no of seeds per pod (31.48), and
followed by biological yield (48.11) Burton (1953) .
High estimate of genetic advance as percent of mean
was registered for no of pods per /plant (18.56),
economic yield per plant (18.45), no of pods/plant
(18.06) and least was recorded in days to 50% pod
setting (1.48). Heritability alone provides no
indication of the amount of genetic improvement that
would result from selection of individual genotypes
(Johnson and Robinson, 1955). Genotypic correlation
[Table-3]. revealed that it was high for seed
yield/plant with relation to economic yield (1.015)
and low for no of branches per plant with 50%
flowering (0.243) and phenotypic correlation. shows
high for seed yield per plant with economic yield
(0.636) and low for no of clusters per plant with days
to 50% flowering with negative correlation (0.222)
% Genotypic path analysis [Table-4]. Chauhan.et.al,
Revealed that it was high for plant height (37.88cm)
followed by harvest index (15.60) and least was
observed in no of seeds per pod (0.01) followed by
pod length (0.02), Chauhan et al., phenotypic path
analysis. revealed that it was high for plant height
(39.51cm) followed by harvest index (21.73) and
least was observed in pod length (0.02) and followed
by no of seeds per pod (0.03).

CONCLUSIONS

On the basis of results of the experiment it can be
conducted that, the genotypes, LBG-20 showed early
flowering followed by NDUK - 13 — 6 x 1U-02-1-3
showed early pod setting and PU-38 was observed
high seed vyield /plant were identified as best
genotypes and for seed yield at Allahabad region.
And maximum mean performance was observed for
plant height of genotype P-4 followed by days to
50% pod setting (54.67) of genotype NDUK — 13 -6
x 1U-02-1-3 and the GCV and PCV shows high for
no of clusters per plant and Heritability was coupled
with genetic advance shows high for plant height,
High genotypic and phenotypic path analysis was
observed for plant height, harvest index, correlation
coefficient shows high for seed yield per plant and no
of clusters per plant.
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Table 1. Genotypic variance, Phenotypic variance, GCV, PCV, Heritability, Genetic Advance, GA % of Mean for 13 Characters in Blackgram.

GA AS %
CHARACTERS Vg Vp GCV PCV HERITABILITY GA OF MEAN
Days to 50% flowering 0.98 1.08 2.23 2.35 90.29 1.94 4.36
Days to 50%pod set 0.30 0.56 0.98 1.35 53.30 0.82 1.48
Plant height (cm) 37.88 39.51 8.35 8.53 95.86 12.41 16.85
Number of branches /
plant 0.12 0.14 5.75 6.19 86.33 0.66 11.00
No. Of pods/ plant 5.49 5.77 9.24 9.47 95.12 4.71 18.56
No. .of clusters/ plant 0.71 0.94 9.79 11.27 75.53 151 17.54
Pod length (cm) 0.02 0.02 3.15 3.56 78.40 0.26 5.75
Number of seeds per pod 0.01 0.03 1.40 2.49 31.48 0.11 1.61
Biological yield per plant
(o)) 1.68 3.49 6.92 9.98 48.11 1.85 9.89
Seed index 0.08 0.15 7.04 9.59 53.99 0.43 10.66
Economic yield/ plant 2.49 3.31 10.34 11.93 75.11 2.81 18.45
Harvest index (%) 15.6052 21.7359 7.21 8.51 71.79 6.90 12.59
Seed yield/plant 0.7624 1.3360 8.56 11.33 57.06 1.36 13.32
Table 2. Mean performance of 28 blackgram genotypes for 13 quantitative characters
Days to Daysto | Plant Nug]fber No. of No. of Pod | Number | Economic Seed Biological | Harvest Seed
Genotypes 50% 50%pod | height b h pods/ | clusters/ | length | of seeds yield/ ind yield per index ield/olant
flowerin set (cm) ranches plant plant (cm) | per pod plant index plant (g) (%) yieldipia
g / plant
VALLABH URD 580
1 | xNDUK-13-6 45.67 56.33 67.57 5.87 24.87 8.73 4.22 6.90 14.52 4.14 26.95 21.52 '
VALLABH URD 497
2 | xPU-31 44.00 56.67 68.29 6.07 25.80 8.40 4.32 6.87 11.96 3.76 22.50 18.97 '
LBG -20x LBG 487
3 | 791 45.67 56.33 78.04 6.40 24.60 7.60 4.62 7.10 13.18 4.93 26.77 18.19 '
LBG - 20 x 367
4 | VALLABH URD 45.67 56.33 67.96 6.60 29.93 8.27 4.32 6.87 11.88 4.27 21.72 16.89 '
LBG -20x KU 453
5 |-96-7 46.33 57.00 77.38 6.20 28.27 8.80 4.29 6.90 10.94 4.06 21.65 20.92 '
LBG 791 x 507
6 | VALLABH URD 46.67 56.33 81.65 6.27 22.33 7.60 4.32 7.03 10.85 3.67 24.29 20.87 '
LBG 791 x 460
7 | NDUK-13-4 45.33 56.33 80.35 5.80 24.07 7.53 4.29 6.83 13.9 4.09 24.60 18.69 '
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NDUK - 13 -6 x

8 |L-7 45.33 56.67 75.85 6.13 24.33 7.93 4.17 6.73 16.19 4.36 24.67 19.17 4.73
NDUK - 13 -6 x 460

9 | T-4 44.33 55.67 65.46 6.27 24.60 10.00 4.62 6.63 13.35 3.61 25.07 18.34 '
NDUK - 13 -6 x 453

10 | 1U-02-1-3 44.67 54.67 76.11 6.60 26.07 10.13 4.65 6.73 16.53 4.12 23.21 19.51 '
NDUK - 13 -6 x 533

11 | PU-11-14 44.33 55.00 71.54 6.33 23.87 10.13 4.64 6.70 16.64 4.03 27.15 19.63 '
NDUK -13 -6 X 500

12 | NDUK-13-4 43.33 55.67 76.75 6.47 25.87 9.13 4.65 6.80 15.71 4.09 26.73 18.70 '
NDUK -13 -6 X 4.20

13 | PU -38 43.67 55.00 77.45 6.47 25.20 8.80 4.68 6.80 15.29 4.12 22.96 18.29 '
NDUK -13 -4 x 427

14 | KU -96-7 45.00 55.67 69.83 6.00 24.27 8.27 4.24 6.80 16.27 4.24 22.14 19.28 '
NDUK -13 -4 x 453

15 | LBG 791 44.67 55.33 75.63 5.40 24.27 8.53 4.35 6.87 15.13 3.53 17.94 25.25 '
16 | VALLABH URD 44.00 55.00 78.07 5.87 22.27 7.40 431 6.87 12.8 3.89 27.15 20.14 5.47
17 | NDUK-13-6 43.33 55.67 77.43 5.87 24.67 8.00 4.39 6.87 13.44 4.01 26.04 18.43 4.80
18 | PU-31 43.33 56.00 74.29 5.20 20.67 7.33 4.44 6.93 14.11 4.22 21.97 19.11 4.20
19 | LBG-20 43.33 55.33 78.42 5.87 22.60 747 4.45 6.80 10.26 3.93 25.62 19.24 4.93
20 | LBG-791 43.67 55.33 78.89 5.53 25.73 8.67 4.46 6.87 12.62 4.13 26.10 17.62 4.60
21 | KU-96-7 43.33 55.33 69.35 6.20 26.53 8.73 4.44 6.97 12.52 4.15 25.87 17.51 4.53
22 | NDUK-13-4 44.00 55.00 63.10 5.73 30.80 10.47 4.35 6.83 12.43 3.51 24.46 20.15 4.93
23 | 1U-02-1-3 43.33 55.33 68.57 6.40 30.20 9.93 4.52 6.97 15.05 3.74 26.60 20.03 5.33
24 | PU-11-14 44.00 55.67 78.50 6.00 27.53 9.00 441 6.80 12.25 4.21 23.96 17.23 4.13
25 | PU-38 45.00 55.67 74.79 5.67 24.47 8.60 4.45 7.07 14.32 3.95 24.50 19.30 4.73
26 | L-7 44.33 55.00 71.14 5.87 24.20 8.27 4.42 7.00 15.24 4.27 24.05 20.24 4.87
27 | P-4 43.00 55.00 56.52 6.00 26.60 9.07 4.59 7.07 13.29 3.43 22.81 19.28 4.40
28 | T-9 43.67 55.33 84.02 5.73 25.40 8.60 4.55 7.17 15.55 4.49 22.71 20.56 4.67
Mean 44.39 55.67 73.68 6.03 25.36 8.62 4.43 6.88 14.28 4.03 24.29 24.37 4.70
SE 0.27 0.42 1.04 0.11 0.43 0.39 0.06 0.12 1.10 0.21 0.74 2.02 0.62
CD5% 0.53 0.84 2.09 0.23 0.87 0.79 0.12 0.23 2.20 0.43 1.49 4.05 1.24
Cv 0.73 0.92 1.74 2.29 2.09 5.57 1.66 2.06 7.19 6.50 5.95 4.52 7.43
Max 46.67 57.00 84.02 6.60 30.80 10.47 4.68 7.17 16.64 4.93 27.15 25.25 5.80
Min 43.00 54.67 56.52 5.20 20.67 7.33 4.17 6.63 10.26 3.43 17.94 16.89 3.67
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Table 3. Genotypic and phenotypic correlation coefficient for 13 quantitative characters in blackgram
Days to Days to Plant Nug\fber No. Of No. of Pod Number | Biological Seed Economic | Harvest Seed
Characters 50% 50%pod | height pods/ clusters/ | length | of seeds | yield per . yield/ index .
. branches index yield/plant
flowering set (cm) / plant plant plant (cm) per pod | plant (g) plant (%)
Days to 50% r | 100 ]| 0.732** | 0.198 0.243* -0.033 -0.206 -0.502** | 0.282** | 0.435** 0.241* 0.470** 0.183 0.462**
flowering r, | 1.00 | 0.502** | 0.210 0.180 -0.046 -0.222* | -0.410** | 0.258* 0.278* 0.182 0.367** 0.110 0.323**
Days to 50%pod | r, 1.00 | 0.185 0.058 -0.033 -0.502** | -0.681** | 0.283** | 0.149 0.398** | 0.248* 0.029 0.201
set r 1.00 | 0.117 0.055 -0.017 -0.360** | -0.392** | 0.183 0.190 0.109 0.166 0.078 0.101
Plant height (cm) Iy 1.00 | -0.110 -0.423** | -0.496** | -0.016 -0.310** | 0.106 0.530** | -0.158 -0.172 -0.105
r 1.00 | -0.099 -0.405** | -0.451** | -0.021 -0.308** | 0.078 0.392** | -0.159 -0.171 -0.083
Number of Iy 1.00 | 0.394** | 0.385** | 0.414** | 0.582** | -0.030 0.175 -0.147 0.204 0.068
branches / plant | r, 1.00 | 0.345** | 0.267* 0.270* 0.514** | -0.053 0.125 -0.249* 0.076 0.066
No. Of pods/ plant |_"a 1.00 | 0.642** | 0.042 0.755** | -0.070 -0.170 -0.153 -0.183 -0.183
r 1.00 | 0.578** | 0.015 0.720** | -0.054 -0.121 -0.086 -0.105 -0.142
No. of clusters/ Iy 1.00 | 0.499** | 0.476** | 0.080 -0.436** | 0.001 -0.141 0.014
plant I 1.00 | 0.370** | 0.501** | 0.080 -0.283** | 0.065 -0.131 -0.003
Pod length (cm) Iy 1.00 | 0.072 -0.164 0.064 -0.373** | 0.031 -0.093
g f 100 | 0044 | -0154 | 0022 | -0239* |0102 | -0.073
Number of seeds | r, 1.00 | -0.122 -0.043 -0.189 -0.025 -0.145
per pod I 1.00 | -0.071 -0.032 -0.172 -0.077 -0.102
Biological yield | rq 1.00 | 0.131 0.843** -0.403** | 0.761**
per plant (g) o 1.00 | -0.005 0.532** -0.249* | 0.447**
Seed index Iy 1.00 | -0.195 -0.071 -0.087
My 1.00 | -0.129 -0.057 -0.036
Economic yield/ | r, 1.00 | 0.196 1.015**
plant f, 1.00 | 0.369** | 0.636**
r 1.00 | 0.653**
Harvest index (%) [
My 1.00 | 0.398**
1.00
Seed yield/plant L
I 1.00
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Table 4. Estimation of genotypic and phenotypic path analysis of 13 quantitative characters in blackgram

Days to Days to Plant Nug\fber No. Of No. of Pod Number Biological Seed Economic Harvest
Characters 50% 50%pod | height b hes / pods/ clusters/ | length of seeds yield per ind eld/ olant index
flowering set (cm) ranches plant plant (cm) per pod plant (g) index | yieldr pfan (%)
plant
Days to 50% G | -0.205 0.082 0.056 0.009 0.0003 -0.025 -0.153 0.049 -0.188 0.036 0.739 0.055
flowering P 0.052 -0.056 -0.006 0.039 0.009 -0.008 0.032 0.007 0.094 -0.001 0.122 0.038
Days to 50%pod | G | -0.150 0.113 0.053 0.002 0.0003 -0.060 -0.208 0.050 -0.064 0.060 0.391 0.009
set P 0.026 -0.112 -0.004 0.012 0.003 -0.013 0.031 0.005 0.064 -0.001 0.055 0.026
Plant height G| -0.041 0.021 0.285 -0.004 0.0044 -0.060 -0.005 -0.054 -0.046 0.080 -0.249 -0.052
(cm) P 0.011 -0.013 -0.030 -0.021 0.076 -0.016 0.002 -0.008 0.026 -0.002 -0.053 -0.058
Number of G | -0.050 0.007 -0.031 0.038 -0.0041 0.046 0.126 0.102 0.013 0.026 -0.232 0.061
branches / pt P 0.009 -0.006 0.003 0.214 -0.064 0.009 -0.021 0.014 -0.018 -0.001 -0.082 0.026
No. Of pods/ G | 0.007 -0.004 -0.120 0.015 -0.0105 0.077 0.013 0.132 0.030 -0.026 -0.241 -0.055
plant P | -0.002 0.002 0.012 0.074 -0.187 0.020 -0.001 0.020 -0.018 0.001 -0.028 -0.036
No .of clusters/ | G | 0.042 -0.057 -0.141 0.014 -0.0067 0.121 0.152 0.083 -0.034 -0.066 0.001 -0.042
plant P | -0.011 0.040 0.014 0.057 -0.108 0.035 -0.029 0.014 0.027 0.002 0.021 -0.045
Pod length (cm) G| 0.103 -0.077 -0.004 0.016 -0.0004 0.060 0.305 0.013 0.071 0.010 -0.587 0.009
P | -0.021 0.044 0.001 0.058 -0.003 0.013 -0.079 0.001 -0.052 0.000 -0.079 0.035
Number of G | -0.058 0.032 -0.088 0.022 -0.0079 0.057 0.022 0.175 0.053 -0.007 -0.298 -0.007
seeds per pod P 0.013 -0.020 0.009 0.110 -0.134 0.018 -0.003 0.028 -0.024 0.000 -0.057 -0.026
Biological yield/ | G | -0.089 | 0017 [ 0030 | -0.001 | 0.0007 | 0010 | -0.050 | -0.021 -0.431 0.020 1.326 -0.121
plant (9) P| 0014 | -0021 | -0002 | -0011 0.010 0.003 | 0012 | -0.002 0.337 0.000 0.176 -0.085
Seed ind G| -0.049 0.045 0.151 0.007 | 0.0018 -0.053 0.019 -0.008 -0.056 0.151 -0.307 -0.021
eed index
P 0.009 -0.012 -0.012 0.027 0.023 -0.010 -0.002 -0.001 -0.002 | -0.006 -0.043 -0.019
Economic yield/ | G -0.096 0.028 -0.045 -0.006 0.0016 0.000 -0.114 -0.033 -0.363 | -0.029 1.574 0.059
plant P 0.019 -0.019 0.005 -0.053 0.016 0.002 0.019 -0.005 0.179 0.001 0.331 0.126
Harvest index G -0.038 0.003 -0.049 0.008 0.0019 -0.017 0.010 -0.004 0.174 | -0.011 0.308 0.300
(%) P 0.006 -0.009 0.005 0.016 0.020 -0.005 -0.008 -0.002 -0.084 0.000 0.122 0.340
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