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7 parents and 21 F; were analysed for combining ability during the Kharif-
2018 for days to 50% flowering, days to maturity, plant height, branches
per plant, number of pods per plant, number of seeds per pod, pod length,
seed yield per plant, harvest index, biological yield per plant, test weight
and protein content. Among them INDIRA URD PRATHAM was observed
as the best general combiner on the basis to GCA effects for most of the
traits and TU-103 as early maturing and dwarf stature. TU-103 x LBG-623,
Indira Urd Pratham x LBG-623 and Indira Urd Pratham x TU-94-2 was
observed as the best hybrids for yield per plant on the basis of SCA effects.

Introduction

Blackgram (Vigna mungo (L.) Hepper) is an
important pulse crop of India. It is a cheap
source of dietary protein (24 per cent), which
also contains 67 per cent carbohydrates, 3-5
per cent fibre and 1.74 per cent fat. It also
contributes a major portion of lysine in the
vegetarian diet and fairly good source of
vitamins like thiamine, niacin, riboflavin and
much needed iron and phosphorus.

It also has a wide range of economic value. It
is well known that 50 g. pulses/person /day
should be consumed in addition to other
sources of protein such as cereals, milk, meat

and egg which is a very difficult task to
achieve as the production and productivity of
pulse crop including blackgram is very low.
(Selvam and Elangaimannan, 2010). Diallel
analysis, as proposed by Griffing (1956),
measures the combining ability of parents to
be used in hybridization and helps the crop
breeder in choosing the desirable parents for
hybridization program.

Besides this, diallel analysis also guides the
breeder in choosing appropriate breeding
method by estimating the GCA (general
combining ability) and SCA (specific
combining ability) variances governing the
traits and by determining the components of
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genetic variance viz. additive and dominance
variances assuming epistasis being absent.
(Panigrahi et al.,  2015). Nature of gene
action controlling economic trait plays
important role in crop improvement
programme and the exploring the gene action
is essential (Titumeer et al., 2014).

Combining ability study utilizing diallel
analysis provides information on genetic
component of variation. Study of GCA helps
for selection of good combiners with additive
genes and the SCA are helpful for the effect
for superior hybrid combination.

Gene action is helpful for selection of
breeding method for improvement of specific
trait (Singh and Singh, 1974). Only additive
type of gene action is fixable and essential to
develop stable genotypes. Genetic variability
study includes the parameter such as
phenotypic, genotypic and environmental
coefficient of wvariation, heritability and
genetic advance are undeniably needed to
start an efficient breeding method (Sarkar et
al., 2014).

In case of highly self-pollinated crops
heterosis cannot be directly exploited but
vigorous hybrids can be used to be exploited
for isolating transgressive segregants in
advanced generation (Sharif et al., 2001).
The study of heterosis provides the basis to
determine genetic diversity and in selection of
suitable cross combinations (Swindell and
Poehlman, 1976).

Materials and Methods

Seven genotypes namely TU-103, MASH-
1008, INDIRA URD PRATHAM, PU-11-14,
TU-94-2, LBG-623 and LBG-17 are used as
parents in hybridization programme. The
present investigation was carried out at
research cum instructional farm, College of
Agriculture, Indira Gandhi Krishi

Vishwavidyalaya, Raipur (CG.) during
Kharif-2018. Genotypes were crossed in half
diallel fashion. The parents and their resultant
21 F;’s were evaluated in RBD with two
replication with spacing of 30 cm x 10 cm.

The observation were taken for 12
quantitative traits viz., days to 50% flowering,
days to maturity, plant height, number of
branches per plant, number of pods per plant,
pod length, number of seeds per pod, 100
seed weight, biological yield per plant, seed
yield per plant, harvest index and protein
content. Analysis of data for general and
specific combining ability was carried out
following Griffing’s (1956) Method II using
the PB tool and AGRISTAT Software.

Results and Discussion

Identification of superior parents for their
combining ability with corresponding parent
is major goal of plant breeder for
development of high vyielding varieties.
Relative breeding potential with nature and
magnitude of gene action in expression of
quantitative traits can be studied with
combining ability analysis. Analysis of
variance for the combining ability using
diallel mating design (method 2) for 12
characters is given in Table 1.

Highly significant diversity recorded for most
of the characters except for number of
branches plant™, pod length, number of seeds
pod™ and 100 seed weight. This indicates the
sufficiency of variation for selection.The
GCA variances were higher over SCA
variances for all the characters. It reveals the
role of additive gene action in expression of
trait. The GCA to SCA variance ratio ranged
from 0.02 to 0.94. Panigrahi et al., (2015),
Sevelam and Elangaimannam, (2010) and
Dana and Dasgupta, (2001) also reported
similar kind of results for yield and vyield
related traits in blackgram.
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GCA effects

Negative GCA effect for days to 50 %
flowering, days to maturity and plant height
are desirable for development of early
maturing and dwarf stature plant, while
positive SCA effects are beneficial for most
of the traits. INDIRA URD PRAATHM (-
1.73) showed significant gca effects for days
to maturity and ranged from -1.73 to 1.27,
similar results reported by Haque et al.,
(2013). Plant height was varied from -8.63 to
7.14, significant negative GCA effect found
in  TU-103 (-8.63), INDIRA URD
PRATHAM (-5.41) and PU-11-14 (-4.63)
these parents can be used for developing the
dwarf stature plant.

Similar results for plant height was also
reported by Haque et al., (2013), Dana and
Dasgupta, (2001). Only one parent found
significant positive general combiner for
number of pods plant™ is TU-94-2 (5.75) also
suported by Kumari et al., (2012), Patel et
al., (2010) and Chakraborty et al., (2010).
Hence, this parent could be effectively used in
further breeding programmes aimed at
increasing number of pods per plant in
blackgram. Only INDIRA URD PRATHAM
was found significant positive general
combiner for pod length. LBG-623 (0.32) and
TU-103 (0.26) found as good general
combiner for number of seeds pod™.

100 seed weight were ranged from -0.11 to
0.08, parent TU-94-2 exhibited significant
positive GCA effect, so this parent can be
further used in breeding programme for larger
seed size. Biological yield plant™ were ranged
from -9.20 to 9.78 in which Inidra Urd
Pratham found significant positive
effect,similar  results also reported by
Chakraborty et al., (2010). For seed yield
plant™ only three parents found significant in
which one showed positive GCA effect is
Indira Urd Pratham (4.13) and remaining two
showed negative GCA effect, Durgaprasad

and Murugan, (2015), Panigrahi et al.,
(2015), Ram et al., (2013), Chakraborty et
al., (2010) and Sevelam and Elangaimannan,
(2010) also reported for seed yield per plant..
Harvest index is found positive significant in
TU-103 (1.91) and INDIRA URD
PRATHAM (1.73), protein content is found
positive significant for LBG-17 (1.83), LBG-
623 (0.76) and TU-103 (0.29). The GCA
effect is shown in Table 1.2.

SCA effect

Crosses MASH-1008 x LBG-17 (-2.58, -4.86)
and TU-103 x LBG-17 (-1.08, -2.81) found as
the significant specific combiner for days to
50% flowering and days to maturity Kachve
et al., (2015), Haque et al., (2013), Ram et
al.,  (2013), Chakraborty et al.,  (2010)
reported similary. Plant height is ranged from
-14.60 to 19.90 in which crosses TU-103 x
LBG-17 (-14.60) found as the best specific
combiner, similar result was reported by
Rameshwari et al., (2011).

Cross TU-103 x LBG-17 is found as the best
specific combiner for days to 50% flowering,
days to maturity and plant height, so this cross
can be used for the development of short
duration and dwarf plant. Number of branches
plant™ varied from -2.08 to 1.03 among them
crosses MASH-1008 x TU-94-2 (1.03) and
MASH-1008 x PU-11-14 (0.86) recorded as
best specific combiner for the trait also
reported by Panigrahi et al., (2015), Nahar et
al., (2010), Sevelam and Elangaimannam,
(2010) and Dana and Dasgupta, (2001).

Number of pods plant™ varied from -8.53 to
15.53 among them crosses LBG-623 x LBG-
17 (15.53) and MASH-1008 x LBG-17
(11.86) are found as best specific combiner
for the trait, result of present investigation
also reported by Kumari et al., (2012), Patel
et al., (2010) and Chakraborty et al.,
(2010).
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Table.1 Estimation of genetic components (combining ability) for seed yield and its attributing characters

Source of d. Days to Days to Plant Number of | Number of Pod Number 100 seed Biological Seed Harvest | Protein

variation f. 50% maturit height branches pods plant™ length of seeds | weight (g) | yield plant’ yield index content
flowering y (cm) plant™ (cm) plant™® ! plant™ (%) (%)

GCA 6 2.07 8.45** | 359.33** 0.84 173.98** 0.07 0.52 0.05 413.48** 69.10** = 22.21** 9.50**

SCA 21 2.49** 8.59** 68.86** 0.82 69.68** 0.15 0.48 0.24 146.44** 22.68** | 13.71** 4.86**

Error () 27 1.65 3.28 8.41 0.59 28.71 0.052 0.16 0.005 110.55 16.33 4.57 0.0036
algea 0.05 0.57 38.99 0.03 16.14 0.0018 0.04 0.01 33.66 5.86 1.96 1.06
T ienn 0.84 5.31 60.45 0.23 41.27 0.10 0.32 0.24 35.89 6.35 9.14 4.85
glgealogea 0.06 0.11 0.65 0.12 0.39 0.02 0.13 0.02 0.94 0.92 0.21 0.22

ratio

*, ** Significant at 5% and 1% level of probability, respectively

Table.2 Estimates of general combining ability (GCA) effects of parents for seed yield and its attributing characters

GCA effects Days to Days to Plant Number | Number | Pod Number | 100 seed | Biological | Seed Harvest | Protein
50% maturity = height | of of pods length of seeds | weight yield yield index content
flowering (cm) branches plant™ (cm) pod™ ) pplant™ plant’ | (%) (%)

plant

TU-103 -0.45 -0.29 -8.63**  -0.33 -4.25* -0.06 0.26* -0.10**  -1.69 0.05 1.91** 0.29**

MASH-1008 0.05 0.77 0.64 0.00 0.80 -0.04 -0.29* 0.03 -5.77 -2.59* -1.34 -1.39**

INDIRAURD -0.45 -1.73** -5.41*%*  -0.44 3.08 0.16* 0.15 0.04 9.78** 4.13** 1.73* -0.43**

PRATHAM

PU-11-14 -0.01 -0.45 -4.63** | -0.06 -6.81** -0.09 -0.18 -0.11**  -9.20 -3.69**  -1.15 -0.01

TU-94-2 0.55 0.38 6.75**  0.22 5.75* -0.01 -0.07 0.08** 6.45 2.52 1.06 -0.46**

LBG-623 -0.40 0.05 7.14** | 0.22 2.63 0.08 0.32* 0.02 -2.74 -1.28 -1.97*%* 0.76**

LBG-17 0.71 1.27* 4.14**  0.39 -1.20 -0.04 -0.18 0.05 3.18 0.86 -0.24 1.83**

S.E (gi) 0.40 0.56 0.90 0.08 1.63 0.07 0.12 0.02 3.24 1.25 0.65 0.02

S.E (gi-gj)x 0.76 0.86 1.37 0.12 2.48 0.11 0.19 0.03 4.04 1.90 1.00 0.03

*** Significant at 5% and 1% level of probability, respectively
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Table.3 Estimates of specific combining ability (SCA) effects of crosses for seed yield
per plant and its attributing characters

SCA Daysto | Daysto Plant | Number of Number ' Pod | Number 100seed Biological Seed @ Harvest Protein

effects 50% maturity height = branches® ' ofpods = length = of seeds = weight yield yield index | content
flowering (cm) plant® | (cm) pod™ Q) plant® | plant® (%) (%)
TU-103x  1.58** -1.31 -3.10* -0.92** -0.58 -0.22* 0.01 0.10** 1.17 0.77 0.89 1.99**
MASH-
1008
TU-103x = -1.42* 1.19 -1.04 0.03 1.64 0.33**  0.57**  0.48** -4.29 -3.36 | -4.78**  (0.49**
IUP
TU-103 x 0.64 0.92 -8.82* -0.36 -1.97  -092** -0.60** -1.36**  -15.50* -5.23** -0.06 -1.54**
PU-11-14
TU-103 X -0.42 -2.92%* | -7.71** 0.36 -8.63** = 0.50** -0.71**  0.35** -9.37* -3.17 0.07 -1.39**
TU-94-2

TU-103 x 0.53 2.42**  19.90** 0.36 13.58**  -0.08 0.40* -0.19** 28.77*  11.09** 2.16* 0.40**
LBG-623
TU-103x = -1.08* -2.81** | -14.60* -0.31 -2.08 -0.22* 0.40* -0.32**  -18.27* | -5.68** | 3.75**  -0.51**
LBG-17
MASH- -0.42 2.14** -0.82 0.69* -5.92*  -0.44** -0.88** -0.44** 22.38*  -7.90** -0.65 @ -2.13**
1008 x
IUP
MASH- 0.64 1.86* 5.40** 0.81* 7.47**  0.31** 0.46** 1.22** 3.29 211 2.43** | -1.54**
1008 x
PU-11-14
MASH- -0.92 1.03 7.01** 1.03** 0.42 -0.08  -0.65** -0.17** 1.98 -0.76  -2.72**  1.52**
1008 x
TU-94-2
MASH- -0.47 -2.41%* | 7.13** 0.03 1.03 0.39** -0.04 -0.32** -7.82 -2.95 | -2.52**  -3.89**
1008 x
LBG-623
MASH- -2.58**  -4.86** -1.88 0.86* 11.86**  -0.00 -0.04 0.16** 0.55 1.20 2.52**  0.08**
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1008 x
LBG-17
IUP x
PU-11-14
IUP x
TU-94-2
IUP x
LBG-623
IUP x
LBG-17
PU-11-14
X TU-94-
2
PU-11-14
X LBG-
623
PU-11-14
x LBG-17
TU-94-2
X LBG-
623
TU-94-2
X LBG-17
LBG-623
X LBG-17
S.E (Sij)+
S.E (Sij-
Sik)x
S.E (Sij-
Skh)+

2.14**

0.08

1.53**

-0.08

-0.36

-0.92

-0.53

1.53**

-0.08

3.86**

0.52
0.85

0.69

3.86**

0.03

1.86*

-2.36**

-1.25

-0.42

2.86**

0.25

0.03

5.86**

1.64
2.43

2.27

-1.04

1.07

1.68

2.68*

-2.21

-7.10**

-2.60*

-9.49%*

-3.49%*

4.63**

2.60
3.87

3.62
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0.75*

-0.03

-1.03**

0.31

-0.92*

0.08

-2.08**

0.31

-1.36**

0.64

0.24
0.35

0.33

4.69*

7.64**

2.75

2.58

-1.47

-3.86

-2.03

6.58**

-1.58

15.53**

4.73
7.03

6.57

0.36**

-0.72**

-0.06

0.31**

0.03

-0.06

-0.44%%

0.36**

-0.03

-0.11

0.21
0.31

0.29

0.01

-0.60**

1.51**

0.01

0.74**

-0.15

0.85**

0.74**

0.24

-1.15*%*

0.36
0.53

0.50

* ** Significant at 5% and 1% level of probability, respectively (IUP stands for INDIRA URD PRATHAM)
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-0.30**

0.21**

0.37**

0.19**

0.07*

0.22**

0.14**

0.13**

-0.14**

-0.09**

0.06
0.09

0.08

-4.15

8.39

12.56*

6.74

-14.14

-3.86

2.36

-6.86

-4.91

-5.74

4.29
6.86

6.15

-2.00

3.48*

6.77**

3.23

-0.21

-0.31

-1.32

-3.88*

-2.15

-4.87**

3.63
5.39

5.04

-0.03

1.10

6.37**

151

3.77**

3.78**

-6.91**

-3.07**

-0.75

-8.09**

1.90
2.82

2.64

-0.96**

-1.06**

2.21**

-1.37*%*

0.30**

-2.61**

-1.74**

-0.64**

-1.17**

-1.86**

0.05
0.08

0.08
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Pod length varied from -0.92 to 0.50 in which
crosses TU-103 x TU-94-2 (0.50) and
MASH-1008 x LBG-623 (0.39) recorded as
best specific combiner for trait. Number of
seeds pod™ varied from -1.15 to 1.51 among
them crosses INDIRA URD PRATHAM x
LBG-623 (1.51) and PU-11-14 x LBG-17
(0.85) found as the best specific combiner for
the trait. 100 seed weight varied from -1.36 to
1.22 among crosses MASH-1008 x PU-11-
14(1.22) and TU-103 x INDIRA URD
PRATHAM (0.48) registered as best specific
combiner for the trait. Biological yield plant™
varied from -18.27 to 28.77 among TU-103 X
LBG-623 (28.77) and MASH-1008 x
Indiraurd Pratham (22.38) found as best
specific combiner similar results was also
reported by Chakraborty et al., (2010).

Seed yield plant™ varied from -7.90 to 11.09
among them crosses TU-103 x LBG-623
(11.09) and Indira Urd Pratham x LBG-623
found best specific combiner for seed yield
plant™ Vijay Kumar et al., (2017), Kachve et
al., (2015) reported for the same results.
Harvest index is varied from -8.09 to 6.37 in
which crosses Indira Urd Pratham x LBG-623
(6.37) and PU-11-14 x LBG-623 (3.78)
recorded as best specific combiner for trait
similar findings were also reported by Ram et
al., (2013) and Chakraborty et al., (2010).

Protein content varied from -3.89 to 2.21
among them crosses Indira Urd Pratham x
LBG-623 (2.21) is found as the best specific
combiner for traits also reported by Basari et
al., (2011). Cross Indira Urd Pratham x LBG-
623 is found as the best specific combiner for
most of the traits including seed yield plant™
and specially for seed yield crosses TU-103 x
LBG-623 (11.09) and Indira Urd Pratham x
TU-94-2 (3.48) are also found as best specific
combination. The details are given in Table
number 3.

The genotypes like Indira Urd Pratham and

TU-103 were best general combiners for
almost all the traits, hence they can be utilized
in breeding programmes to generate more
diversity in blackgram for development of
high yielding genotypes, the best cross
combinations for seed vyield per plant viz.,
TU-103 x LBG-623, Indira Urd Pratham x
LBG-623 and Indira Urd Pratham x TU-94-2
had positive and significant sca effects for
most of the traits. Such promising crosses can
be improved through utilization of
conventional breeding methods like bi-
parental mating followed by selection through
pedigree selection to get the transgressive
segregants with higher yield.
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