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ABSTRACT 

The present investigation was carried out at the Department of Genetics and Plant Breeding, School of 
Agriculture, Lovely Professional University, Phagwara, Punjab (India). The present study was 
undertaken by comprising 9 females or lines viz., MGG- 366, MGG- 295, WGG-37 (eksheela), TM- 
96-2, MGG-348, MGG-347, MGG-351, Moong Tilak, Tilak Gold and 4 males or testers include 
Rajendran G-65, WGG-42, LGG- 460, Banshi Moong and 1 check (SML 668) were used. The inbred 
lines were collected from the KVK, Rudroor, Telangana and ARS, Sri Ganganagar as part of 
germplasm collection. Total 36 crosses which made by Line × Tester mating design during summer 
2023. The hybrids (36) along with parents (13) and 1 check were grown and tested in RBD with three 
replications. The characters or traits studied in this research are viz; Days to 50 per cent flowering, 
Days to maturity, Plant height (cm), Number of branches per plant, 100 seeds weight (g), Grain yield 
per plant (g), Number of seeds per pod, Length of the pod (cm), Number of clusters per plant, Number 
of pods per plant, Harvest Index (%). The crosses that shown best heterosis over better parent are Days 
to 50 per cent flowering for the cross of MGG-348 × LGG-460, Days to Maturity for the cross of 
MGG- 295× LGG-460, Plant height (cm) for the cross of MGG-351 × WGG-42, Number of branches 
per plant for the cross of WGG- 37 (eksheela) × BANSHI MOONG, Number of pods per plant for the 
cross of MGG-348 × LGG-460, 100 seeds weight (g) for the cross of MGG-348 × LGG- 460, Grain 
yield per plant (g) for the cross of MGG-348 × LGG-460, Number of seeds per pod for the cross of 
MGG- 295× LGG-460, Length of pod (cm) for the cross of MGG-348 × LGG- 460, Number of clusters 
per plant for the cross of MGG-347× LGG-460, Harvest Index (%) for the cross of TILAK GOLD × 
RAJENDRAN-G-65.  
Keywords: Heterosis, lines, testers, RBD, clusters, Harvest Index 
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Introduction 
Green gram known as mung or mung bean in 

India, is the third important pulse crop in India after 
chickpea and pigeon pea. It is considered as wholesome 
among pulses, free from heaviness and flatulence. 
Besides its utilisation as food in many forms, haulms are 
used as fodder and green manure. Due to its shorter 
duration, it can be fitted in several multiple cropping 
systems. Just like other pulse crops, inclusion of green 
gram in cropping systems improves soil health and 
fertility. (Reddy, 2014). 

Greengram (Vigna radiata L.) is one of the most 
significant edible pulse crops with chromosome 
number 22 (Karpechenko, 1925). It is an annual short 
duration and is predominantly self-pollinated crop. 
This well-known and prehistoric pulse crop is native to 
Southeast Asia and is a member of the Fabaceae 
family (Rehman et al., 2009). This small, round 
legume, sometimes referred to as golden gram or 
mung bean, is widely grown and consumed throughout 
the world. It is a crop with a balanced nutritional 
profile that contains significant levels of bioactive 
compounds, dietary fiber, vitamins, minerals, and 
protein (Gan et al., 2017). To top it off, it is known to 
have more iron and folate than most other legumes 
(Keatinge et al., 2011). There are also notable 
concentrations of essential amino acids including 
lysine, isoleucine, phenylalanine and leucine 
(Lambrides and Godwin, 2007). It is extensively 
treasured in India, especially by the country's large 

vegetarian population, because it offers an abundant 
supply of high-quality, readily digestible protein. It 
supplies high quality protein (22-24%) (Rahim et al., 
2010). Greengram has become a highly profitable 
short-duration grain legume crop (Kumari et al., 2023) 
and due to its many desirable traits, such as increased 
flexibility, relatively drought tolerant, lower input 
requirements, and the ability to improve soil fertility 
by fixing atmospheric nitrogen with the help of 
rhizobium. 

In heterosis breeding programmes, large number 
of hybrids are produced and evaluated to exploit hybrid 
vigour, which usually requires more resources and 
manpower. It is possible to select the parental lines 
based on their genetic diversity status to effect limited 
crosses with better success, if there is a relationship 
between heterosis for yield and genetic diversity. With 
these ideas an experiment was conducted to study 
heterosis using Line × Tester Analysis in Green gram 
(Vigna radiata L.) in 2023 in plain zone of Punjab. 

Materials and Methods 
The experiment was laid out in Randomized 

Block Design with three replications. It comprising of 
36 crosses, 9 females and 4 male parents and one 
check viz., SML 668 were included (Table 1). The 
present investigation was conducted during summer 
2023 at Post Graduate Research Farm, School of 
Agriculture, LPU, Punjab. The inbred lines were 
collected from the KVK, Rudroor, Telangana and 
ARS, Sri Ganganagar.  

 
Table 1: List of Genotypes and check used in crossing programme 

Sr. Genotypes Source 
Lines 

1 MGG- 366 KVK, Rudroor, Telangana 
2 MGG- 295 KVK, Rudroor, Telangana 
3 WGG-37 (Eksheela) KVK, Rudroor, Telangana 
4 TM- 96-2 KVK, Rudroor, Telangana 
5 MGG-348 KVK, Rudroor, Telangana 
6 MGG-347 KVK, Rudroor, Telangana 
7 MGG-351 KVK, Rudroor, Telangana 
8 Moong Tilak ARS, Sri Ganganagar 
9 Tilak Gold ARS, Sri Ganganagar 

Testers 
1 Rajendran G-65 KVK, Rudroor, Telangana 
2 WGG-42 KVK, Rudroor, Telangana 
3 LGG- 460 ARS, Sri Ganganagar 
4 Banshi Moong ARS, Sri Ganganagar 

Check 
1 SML 668 PAU, Ludhiana 
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Estimation of Heterosis 
The significance of differences between 

treatments was assessed by conducting an analysis of 
variance (ANOVA) for Randomized Block Design 
(RBD) using the procedure outlined by Panse and 
Sukhatme (1985) for all the metric traits studied. The 
performance of the F1 hybrid was evaluated based on 
the heterosis over better parent and standard check, 
following the method proposed by Fonseca and 
Patterson (1968). The percent increase or decrease in 
F1 hybrids over better parent and standard checks was 
calculated to determine heterosis, using the formulae 
given by Singh and Chaudhary (1977). Significance of 
heterosis is tested with the help of standard error using 
‘t’ test. 
Heterosis over Better parent (BPH)    

 

Heterosis over standard check (SH)    

 

Results and Discussion 
Analysis of variance 

The analysis of variance indicated that the 
presence of significant genetic variability among 
parents, hybrids and check for all the characters or traits 
involved. The replication mean sum of squares is 
highest for the trait of harvest index (11.44) whereas, 
the lowest mean sum of squares is with the trait of 
number of seeds per pod (0.003). However, in treatment 
mean sum of squares gives highest for the trait of days 
to maturity (200.37) at one percent level of 
significance and the lowest is towards the number of 
branches per plant (1.23) at one percent level of 
significance. Length of pod is the only trait that does 
not possess significance at both the level of 
significance. The error mean sum of squares is lowest 
for the trait of number of seeds per pod (0.17) and 
highest for harvest index (13.07). The successive 
results were presented in Table 2. 

 
Table 2: Analysis of variance for experimental design in respect to different traits in green gram 

Mean Sum of Squares 
Replication Treatments Error Sr. 

No Characters 
(2) (48) (98) 

1 Days to 50 per cent flowering 1.23 152.41** 2.38 
2 Days to Maturity 0.57 200.37** 1.86 
3 Plant height (cm) 0.245 158.68** 7.75 
4 Number of branches per plant 0.11 1.23** 0.19 
5 Number of pods per plant 0.88 69.91** 6.64 
6 100 seeds weight (g) 0.31 31.15** 0.45 
7 Grain yield per plant (g) 0.24 14.34** 1.45 
8 Number of seeds per pod 0.003 2.06** 0.17 
9 Length of the pod (cm) 0.09 2.07 0.06 
10 Number of clusters per plant 0.05 4.32** 0.24 
11 Harvest Index (%) 11.44 66.88** 13.07 

*, ** indicates at 5% and 1%level of significance, respectively 
 
Analysis of heterosis 

Almost all the hybrids showed considerable 
amount of heterosis over better parent (Table 3). The 
degree of heterosis, however, differed for different 
characters. The crosses showing maximum heterosis 
over superior parent (Heterobeltiosis) are presented in 
Table 4. 
Days to 50 per cent flowering 

The hybrids MGG- 366×LGG- 460, WGG- 37 
(eksheela) × RAJENDRAN-G-65, MGG-348 × LGG-
460 shows highest negative heterosis over better 
parent. Whereas the hybrids MGG- 366×LGG- 460, 

MGG-348 × LGG-460 and WGG- 37 (eksheela) × 
RAJENDRAN-G-65 shows considerable negative 
heterosis over standard check which was previously 
reported by Narasimhulu et al. (2016), Thamodharan et 
al. (2016). 
Days to Maturity 

The hybrids MGG- 295× LGG-460, MGG-348 × 
LGG-460, MGG-347 × RAJENDRAN-G-65, MGG-
347× LGG-460, TILAK GOLD × LGG-460 
shows highest negative heterosis over better parent. 
Whereas the hybrids MGG- 295× LGG-460, MGG-
347 × RAJENDRAN-G-65, TILAK GOLD × LGG-460 
shows considerable negative heterosis over standard 
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check SML 668 that were confirmed by the findings of 
Rakesh et al. (2014) and Narasimhulu et al. (2016). 
Plant height (cm) 

The hybrids MGG-351 × WGG-42, MGG-351 × 
LGG-460, shows highest negative heterosis over better 
parent. But, the hybrid MGG-351 × BANSHI 
MOONG shows negative heterosis but not significant 
over the better parent. Whereas, the hybrids MGG-351 
× WGG- 42, MOONG TILAK × LGG-460, 
MOONG TILAK × BANSHI MOONG shows 
highest negative heterosis over standard check SML 
668 which were related and confirmed by the findings 
of Choudhary et al. (2017) and Debbarma et al. (2022). 
Number of branches per plant 

The hybrids WGG- 37 (eksheela) × BANSHI 
MOONG, MGG-347× BANSHI MOONG, TILAK 
GOLD × LGG-460 shows highest positive heterosis 
over better parent. But, the hybrid TM-96-2 × 
RAJENDRAN-G-65 shows highest negative heterosis 
but significant over the better parent. Whereas, the 
hybrids MGG-347× BANSHI MOONG, TILAK 
GOLD × LGG-460, MGG- 295× RAJENDRAN-G-
65, MGG-348 × WGG-42, TILAK GOLD × 
RAJENDRAN-G-65, TILAK GOLD × WGG-42 
shows highest positive heterosis over standard check 
SML 668 were reported by the findings of Shalini et al. 
(2019). 
Number of pods per plant 

The hybrids MGG-348 × LGG-460, MGG- 366 × 
LGG- 460, MGG-347 × RAJENDRAN-G-65 shows 
highest positive heterosis over better parent. But, the 
hybrid MGG- 351 × LGG-460, MOONG TILAK × 
WGG-42 shows negative heterosis but significant over 
the better parent. Whereas, the hybrids MGG-351 × 
RAJENDRAN-G-65, shows highest positive heterosis 
over standard check SML 668 were reported by 
Sandhiya et al. (2018), Elangaimannan et al. (2018) 
and Kakde et al. (2019). 
100 seeds weight (g) 

The hybrids MGG-348 × LGG-460, TILAK 
GOLD × RAJENDRAN-G-65, MGG-348 × BANSHI 
MOONG shows highest positive heterosis over better 
parent. But, the hybrid MGG-351 × BANSHI MOONG 
shows negative heterosis but significant over the better 
parent. Whereas, the hybrids TILAK GOLD × 
RAJENDRAN-G-65, MGG- 295× LGG-460, MGG-
348 × LGG-460 shows highest positive heterosis over 
standard check SML 668 which were reported by the 
findings of Rakesh et al. (2014) and Nath et al. (2018). 
 

Grain yield per plant (g) 
The hybrids MOONG TILAK × RAJENDRAN-

G-65, MGG-348 × LGG-460, WGG-37 (eksheela) × 
LGG-460, shows highest positive heterosis over better 
parent. But, the hybrid MGG- 295 × WGG-42 shows 
negative heterosis but significant over the better parent. 
Whereas, the hybrids MGG-348 × LGG-460, MGG- 
366×LGG- 460, MGG- 295× LGG-460 shows 
highest positive heterosis over standard check SML 
668 which were given in the reports of Ushakumari et 
al. (2010) and Kohakade et al. (2021). 
Number of seeds per pod 

The hybrids WGG- 37 (eksheela) × BANSHI 
MOONG, MGG- 295 × LGG-460, TM-96-2 × 
RAJENDRAN-G-65 shows highest positive heterosis 
over better parent. But, the hybrid MGG-348 × 
BANSHI MOONG shows highest negative heterosis 
but significant over the better parent. Whereas, the 
hybrids MGG-351 × LGG-460, MGG- 366×LGG- 460, 
MGG- 295× LGG-460 shows highest positive heterosis 
over standard check SML 668 were similar to the 
findings of Narasimhulu et al. ( 2016) and 
Elangaimannan et al. (2018). 
Length of pod (cm) 

The hybrids MGG-348 × RAJENDRAN-G-
65, MGG-348 × LGG-460, MGG-366 × LGG- 
460, MGG-347× LGG-460 shows highest positive 
heterosis over better parent. But, the hybrid MGG-351 × 
BANSHI MOONG shows highest negative heterosis but 
not significant over the better parent. Whereas, the 
hybrids MGG-348 × LGG-460, MGG-348 × 
RAJENDRAN-G-65, MGG-347× LGG-460, MGG- 
295× LGG-460 shows highest positive heterosis over 
standard check SML 668 were supported by the 
findings of Sandhiya et al. (2018) and Kakde et al. 
(2019). 
Number of clusters per plant 

The hybrids TILAK GOLD × RAJENDRAN-
G-65, MGG-347 × LGG-460, MGG-366 × LGG- 460 
shows highest positive heterosis over better parent. 
But, the hybrid MOONG TILAK × WGG-42 shows 
highest negative heterosis but not significant over the 
better parent. Whereas, the hybrids MGG-347× 
LGG-460, MGG-348 × WGG-42, TILAK GOLD 
× RAJENDRAN-G-65, MGG-366 × BANSHI 
MOONG shows highest positive heterosis over 
standard check SML 668 were given under the findings 
of Narasimhulu et al. (2016) and Elangaimannan et al. 
(2018). 
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Harvest Index (%) 
The hybrids TILAK GOLD × RAJENDRAN-

G-65, TILAK GOLD × BANSHI MOONG, 
MOONG TILAK × RAJENDRAN-G-65 shows 
highest positive heterosis over better parent. But, the 
hybrid WGG- 37 (eksheela) × BANSHI MOONG 
shows highest negative heterosis but not significant 

over the better parent. Whereas, the hybrids MGG- 
295× RAJENDRAN-G-65, WGG- 37 (eksheela) × 
RAJENDRAN-G-65, MOONG TILAK × 
RAJENDRAN-G-65 shows highest positive heterosis 
over standard check SML 668 found similar with the 
findings of Kant et al. (2012) and Toppo et al. (2019).

 
Table 4: The crosses showing maximum heterobeltiosis 

Sr. No. Characters Crosses Heterobeltiosis (%) 
1 Days to 50% flowering MGG-348 × LGG-460 -25.97 
2 Days to maturity MGG-295 × LGG-460 -19.20 
3 Plant height (cm) MGG-351 × WGG-42 -22.55 
4 Number of branches per plant WGG-37 (Eksheela) × Bansi Moong 28.28 
5 Number of pods per plant MGG-348 × LGG-460 33.30 
6 100-seed weight (g) MGG-348 × LGG-460 44.88 
7 Grain yield per plant (g) MGG-348 × LGG-460 53.75 
8 Number of seeds per pod MGG-295 × LGG-460 33.37 
9 Pod length (cm) MGG-348 × LGG-460 67.21 

10 Number of clusters per plant MGG-347 × LGG-460 44.94 
11 Harvest index (%) Tilak Gold × Rajendran-G-65 21.12 

 
Table 3: Percent heterosis for eleven quantitative characters in green gram 

Days to 50 
percent 

flowering 

Days to 
Maturity 

Plant height 
(cm) 

Number of 
branches per 

plant 

Number of 
pods per 

plant 

100 seeds 
weight (g) S. 

No. Hybrids 

BP SH BP SH BP SH BP SH BP SH BP SH 

1 MGG 366 × 
Rajendran-G-65 13.19** 22.56** 15.85** 10.99** 32.29** 12.19** 1.55 27.10** 4.91 -1.75 -

11.15** -8.33** 

2 MGG- 366× 
WGG- 42 13.89** 23.31** 33.88** 28.27** 0.95 -8.54* -15.5** 5.81 -2.40 0.19 8.84** 12.29** 

3 MGG- 
366×LGG- 460 -17.36** -10.53** 17.49** 12.57** -1.61 -17.2** -10.82 11.61 24.13** 3.41 13.03** 16.62** 

4 MGG-366 × 
Banshi Moong 4.86 13.53** 44.81** 38.74** 17.86** -14.2** 1.55 27.10** -4.11 -20.1** -

15.05** 
-

12.36** 

5 MGG- 295× 
Rajendran-G-65 18.90** 46.62** 2.71 18.85** 26.19** 7.02 1.62 21.29** 10.61 3.59 -7.58** -0.90 

6 MGG- 295 × 
WGG-42 28.57** 55.64** 18.75** 39.27** 1.56 -7.99* -1.08 18.06* 0.65 3.32 -

12.26** -5.92* 

7 MGG- 295× 
LGG-460 1.30 17.29** -19.2** -5.24** -6.80 -21.55 -7.03 10.97 17.22* 5.07 10.65** 18.65** 

8 MGG- 295 × 
Banshi Moong 40.65** 63.91** 4.91** 23.04** 25.82** -8.40* 6.49 27.10** -2.98 -13.04* -

16.84** 
-

10.83** 

9 WGG- 37 × 
Rajendran-G-65 -23.42** -9.02** 2.26 18.32** 5.22 -15.9** -15.57* -9.03 -4.91 -10.95 6.11* 3.92 

10 WGG- 37 × 
WGG-42 5.06* 24.81** 17.26** 38.74** 29.17** 3.29 -9.09 -3.23 -1.67 0.94 -4.42 -7.45** 

11 WGG- 37 × 
LGG-460 5.84* 22.56** 1.78 19.90** 26.05** 0.80 -3.16 -1.29 -6.67 -28.1** 8.40** 4.97* 

12 WGG- 37 × 
Banshi Moong 21.29** 41.35** 2.65 21.47** 27.16** -7.42 28.28** 20.00** 4.66 -19.3** 14.60** 10.97** 

13 TM-96-2 × 
Rajendran-G-65 -3.64 19.55** -0.90 14.66** 23.69** 4.90 -21.6** -15.48* -3.12 -3.51 13.50** 11.32** 

14 TM-96-2 × 
WGG-42 4.35 26.32** 18.92** 38.22** -0.24 -9.62* -1.21 5.16 -15.18* -12.93* 4.96* 2.95 

15 TM-96-2 × 5.19* 21.80** 2.70 19.37** -1.96 -17.5** 0.00 1.94 -27.7** -28.0** -7.34** -9.12** 
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LGG-460 

16 TM-96-2 × 
Banshi Moong -1.29 15.04** 4.05** 20.94** 18.55** -13.7** 0.69 -5.81 -15.7* -16.1** -1.63 -3.52 

17 MGG-348 × 
Rajendran-G-65 0.00 18.80** 7.01** 19.90** 24.35** 5.46 -3.11 20.65** -4.81 -10.85 -4.76* -6.73** 

18 MGG-348 × 
WGG-42 0.00 18.80** 25.23** 40.31** 3.06 -10.4** 0.00 24.52** -15.21* -12.96* 11.05** 4.10 

19 MGG-348 × 
LGG-460 -25.97** -14.29** -14.9** -4.71** -0.43 -16.2** -2.59 21.29** 33.30** 4.80 44.88** 15.10** 

20 MGG-348 × 
Banshi Moong 17.42** 36.84** 8.41** 21.47** 16.27** -15.3** -6.74 16.13* 9.50 -13.91* 20.43** -4.32 

21 
MGG-347 × 

Rajendran-G-
65 

4.24 29.32** -15.4** -2.09 35.74** 15.12** -1.17 9.03 16.41** 12.36* 2.68 6.69** 

22 MGG-347 × 
WGG-42 5.59* 27.82** 10.42** 38.74** 22.48** 10.97** -5.85 3.87 -7.64 -5.19 8.26** 12.48** 

23 MGG-347× 
LGG-460 4.55 21.05** -18.7** -4.19* 42.71** 20.13** -10.53 -1.29 15.69* 11.67 -

17.78** 
-

14.57** 

24 MGG-347× 
Banshi Moong 20.00** 39.85** -1.72 19.90** 48.59** 8.18 19.30** 31.61** -19.4** -22.2** -

16.97** 
-

13.72** 

25 MGG-351 × 
Rajendran-G-65 23.64** 53.38** -1.36 14.14** -9.45* -23.2** 1.20 9.03 -4.03 14.14* -

19.84** -2.48 

26 MGG-351 × 
WGG-42 24.84** 51.13** 16.52** 40.31** -22.5** -29.8** -2.42 3.87 -20.0** -4.88 -

13.47** 5.27* 

27 MGG-351 × 
LGG-460 5.84* 22.56** -0.44 17.28** -14.0** -27.6** -2.47 1.94 -46.1** -36.0** -

18.76** -1.17 

28 MGG-351 × 
Banshi Moong 43.87** 67.67** -0.43 19.90** -7.42 -32.6** 6.79 11.61 -29.7** -16.3** -

31.09** 
-

16.17** 

29 
MOONG 
TILAK × 

Rajendran-G-65 
1.29 18.05** 15.84** 34.03** 35.21** -13.1** 1.80 9.68 -20.2** -25.3** -

24.55** 
-

26.11** 

30 
MOONG 
TILAK × 
WGG-42 

3.87 21.05** 18.67** 39.79** 32.60** -14.7** -1.82 4.52 -36.6** -35.1** -0.53 -6.76** 

31 
MOONG 
TILAK × 
LGG-460 

5.84* 22.56** 13.78** 34.03** 19.03** -23.4** 3.09 7.74 14.83 -23.0** -0.22 -
24.86** 

32 
MOONG 
TILAK × 

Banshi Moong 
19.35** 39.10** 13.78** 34.03** 3.73 -33.2** -3.09 1.29 12.13 -25.5** 5.78 -

18.00** 

33 
TILAK GOLD 
× Rajendran-G-

65 
0.00 23.31** 5.69** 16.75** 24.87** 5.90 14.97* 23.87** -2.63 -8.81 21.63** 19.12** 

34 TILAK GOLD 
× WGG-42 1.24 22.56** 23.70** 36.65** -0.34 -13.1** 16.36* 23.87** -23.3** -21.2** 5.39* -1.21 

35 TILAK GOLD 
× LGG-460 6.49** 23.31** -13.3** -4.19 3.55 -12.8** 23.75** 27.74** -1.97 -10.17 13.34** -

14.33** 

36 
TILAK GOLD 

× Banshi 
Moong 

19.35** 39.10** 7.11** 18.32** 14.32** -16.8** 10.63 14.19* -0.72 -9.02 3.83 -
19.52** 

S.E. 1.19 1.02 2.55 0.36 2.35 0.55 
C.D. 5% 2.38 2.04 5.09 0.71 4.68 1.09 
C.D. 1% 3.16 2.70 6.76 0.94 6.22 1.44 

*, ** indicates at 5% and 1% level of significant, respectively. (Standard Check: - SC: SML 668) 
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Table 3: Percent heterosis for eleven quantitative characters in green gram (Contd...) 
Grain yield  

per plant (g) 
Number of  

seeds per pod 
Length of pod 

 (cm) 
Number of clusters 

per plant 
Harvest  

Index (%) S.  
No. Hybrids 

BP SH BP SH BP SH BP SH BP SH 
1 MGG 366 × Rajendran-G-65 -4.80 12.46 -21.3** 3.66 2.61 7.09 -17.76* -29.38** 6.12 3.66 
2 MGG- 366× WGG- 42 -6.93 9.95 -31.9** -10.37 -1.83 -15.7** 12.50* 27.12** -1.36 -10.37
3 MGG- 366×LGG- 460 12.52 32.93** -6.94 22.56**51.67**43.31** 43.92** 20.34** 0.17 22.56 
4 MGG-366 × Banshi Moong -16.32* -1.14 -19.1** 6.71 3.81 -14.2** 20.88** 24.29** -10.13 6.71 
5 MGG- 295× Rajendran-G-65 -22.34** -7.25 6.37 1.83 15.65** 4.72 -5.79 1.13 -6.56 1.83 
6 MGG- 295 × WGG-42 -25.99** -11.61 17.48* 2.44 10.09 -5.51 -5.50 6.78 -20.52 2.44 
7 MGG- 295× LGG-460 2.43 22.33**33.77**23.17**45.83**37.80** 4.74 12.43 -10.84 23.17 
8 MGG- 295 × Banshi Moong -1.63 17.49* 10.71 -5.49 8.41 -8.66 -41.05** -36.72** -17.78 -5.49 
9 WGG- 37 × Rajendran-G-65 19.20* -3.03 0.64 -3.66 0.87 -8.66 -9.66 -10.17 7.02 -3.66 

10 WGG- 37 × WGG-42 7.24 -9.43 16.78* 1.83 10.81 -3.15 -0.50 12.43 -14.03 1.83 
11 WGG- 37 × LGG-460 27.96** 4.09 11.26 2.44 30.83**23.62** -46.59** -46.89** -19.65 2.44 
12 WGG- 37 × Banshi Moong 7.77 -12.33 36.13** -1.22 37.84**20.47** 0.55 3.39 -27.16 -1.22 
13 TM-96-2 × Rajendran-G-65 -4.54 -3.13 28.03**22.56**26.09**14.17** 19.08* 2.26 0.73 22.56 
14 TM-96-2 × WGG-42 -10.57 -9.25 3.85 -1.22 23.85** 6.30 0.50 13.56* 5.59 -1.22 
15 TM-96-2 × LGG-460 -4.62 -3.21 3.21 -1.83 16.67** 10.24* 27.70** 6.78 11.08 -1.83 
16 TM-96-2 × Banshi Moong -4.49 -3.08 -26.9** -30.5** 21.36** -1.57 10.99 14.12* 11.04 -30.49
17 MGG-348 × Rajendran-G-65 15.06 4.92 -7.69 9.76 53.28**47.24** -1.52 10.17 12.77 9.76 
18 MGG-348 × WGG-42 -1.90 -10.54 -26.15 -12.20 23.77**18.90** 23.50** 39.55** -3.10 -12.20
19 MGG-348 × LGG-460 53.75** 40.21** 3.08 22.56**67.21**60.63** -0.51 11.30 10.61 22.56 
20 MGG-348 × Banshi Moong 27.44** 16.22* -41.5** -30.5** 17.21** 12.60* -5.56 5.65 0.66 -30.49
21 MGG-347 × Rajendran-G-65 -20.76** -14.64 3.05 3.05 -1.74 -11.02* 7.30 7.91 -13.25 3.05 
22 MGG-347 × WGG-42 -10.41 -3.50 -6.10 -6.10 0.92 -13.4** -4.50 7.91 0.48 -6.10 
23 MGG-347× LGG-460 -10.39 -3.47 0.61 0.61 46.67**38.58** 44.94** 45.76** -1.19 0.61 
24 MGG-347× Banshi Moong -9.76 -2.80 -20.7** -20.7** 8.41 -8.66 4.40 7.34 -0.20 -20.73
25 MGG-351 × Rajendran-G-65 -21.16** -5.23 6.71 6.71 2.61 -7.09 8.05 6.21 -0.30 6.71 
26 MGG-351 × WGG-42 -14.05* 3.32 10.98 10.98 1.83 -12.60* 10.00 24.29** -16.10 10.98 
27 MGG-351 × LGG-460 0.97 21.37**24.39**24.39**28.33**21.26** 4.60 2.82 2.09 24.39 
28 MGG-351 × Banshi Moong -17.93** -1.35 0.00 0.00 -3.70 -18.1** -2.20 0.56 -5.41 0.00 
29 MOONG TILAK × Rajendran-G-65 90.30** 29.07** -9.05 10.37 12.17* 1.57 -1.13 -1.13 17.91 10.37 
30 MOONG TILAK × WGG-42 0.80 -14.87 -8.79 10.67 -1.74 -11.02* -51.50** -45.20** -10.12 10.67 
31 MOONG TILAK × LGG-460 16.81 -5.83 -13.9** 4.45 26.67**19.69** 3.95 3.95 4.43 4.45 
32 MOONG TILAK × Banshi Moong 0.03 -24.3** -14.1** 4.27 -1.74 -11.02* -5.49 -2.82 12.21 4.27 
33 TILAK GOLD × Rajendran-G-65 22.83* -16.50* -3.82 -7.93 6.09 -3.94 53.29** 31.64** 21.12 -7.93 
34 TILAK GOLD × WGG-42 11.63 -5.73 12.59 -1.83 -5.36 -16.5** 14.5* 29.4** -1.33 -1.83 
35 TILAK GOLD × LGG-460 16.77 -5.85 -12.45 -19.4** 27.50**20.47** 48.65** 24.29** 8.38 -19.39
36 TILAK GOLD × Banshi Moong 0.72 -23.8** 0.74 -17.1** 2.68 -9.45 22.53** 25.99** 19.56 -17.07

S.E. 0.93 0.38 0.20 0.38 2.02 
C.D. 5% 1.86 0.75 0.41 0.77 4.02 
C.D. 1% 2.47 0.99 0.54 1.02 5.34 

*, ** indicates at 5% and 1% level of significant, respectively. (Standard Check: - SC: SML 668) 
 

Conclusion 
The present investigation on 36 mungbean hybrids 

revealed several promising crosses with superior 
heterosis over the better parent for key agronomic and 
yield traits. Notably, MGG-348 × LGG-460 exhibited 
significant heterosis for days to 50% flowering, 
number of pods per plant, 100-seed weight, grain yield 
per plant, and pod length, making it a highly desirable 
combination for yield improvement. MGG-295 × 
LGG-460 excelled for days to maturity and number of 

seeds per pod, while MGG-351 × WGG-42 showed 
superiority for plant height. Crosses such as WGG-37 
× Banshi Moong, MGG-347 × LGG-460, and Tilak 
Gold × Rajendran-G-65 also demonstrated advantages 
for specific traits like branches per plant, clusters per 
plant, and harvest index. Overall, the results confirm 
the potential of these crosses in exploiting heterosis 
and developing high-yielding, early-maturing, and 
efficient mungbean genotypes for future breeding 
programs. 



 2426 Analysis of heterosis using line × tester in green gram (Vigna radiata l.) 

References 
Choudhary, P., Lavanya, G. R., and Chandiwal, B. R. (2017). 

Heterosis for yield component characters and seed yield in 
Mung bean (Vigna radiata L. Wilczek). Journal of 
Pharmacognosy and Phytochemistry, 6(4), 422-427. 

Debbarma, P., Kant, R., Mishra, S. B., Bharti, L. J., Rojaria, V., 
and Barman, M. (2022). Combining ability and heterosis 
studies in blackgram [Vigna mungo (L.) hepper]. Legume 
Research-An International Journal, 45(6), 676-682. 

Elangaimannan, R., Karthikeyan, P., Venkatesan, M., and 
Saravanan, K. R. (2018). Heterosis breeding in black gram 
[Vigna mungo (L.) Hepper]. Plant Archives, 18, 335-338. 

Fonseca, S. and Peterson, F.L. (1968). Hybrid vigour in a seven 
parent diallel crosses in common winter wheat (Triticum 
aestivum L.). Crop Science, 8(1), 85- 88. 

Gan, R. Y., Lui, W. Y., Wu, K., Chan, C. L., Dai, S. H., Sui, Z. 
Q. & Corke, H. (2017). Bioactive compounds and 
bioactivities of germinated edible seeds and sprouts: An 
updated review. Trends in Food Science & 
Technology, 59, 1-14. 

Kakde, S. S., Gawate, A. B., and Mandge, S. V. (2019). Heterosis 
for yield component traits and seed yield in Mung bean 
(Vigna radiata L. Wilczek). Journal of Pharmacognosy 
and Phytochemistry, 8(2), 296-300. 

Kant, R., and Srivastava, R. K. (2012). Heterosis and 
inbreeding depression studies in urd bean [Vigna mungo 
(L.) Hepper]. Journal of Food Legumes, 25(2), 102-108. 

Karpechenko, G. D. (1925). On the chromosomes of 
Phaseolinae. Bull. Appl. Bot. Plant Breed. 14, 143-148. 

Keatinge, J. D. H., Yang, R. Y., Hughes, J. D. A., Easdown, W. 
J. & Holmer, R. (2011). The importance of vegetables in 
ensuring both food and nutritional security in attainment 
of the Millennium Development Goals. Food 
Security. 3(4), 491-501. 

Kohakade, S. N., Kute, N. S., Karvar, S. H., Jadhav, G. N., and 
Shinde, G. C. (2021). Heterosis studies for yield and yield 
components in greengram [Vigna radiata (L.) wilczek]. 
Journal of Pharmacognosy and Phytochemistry, 10(1), 
529-533. 

Kumari, S., Kumar, R., Chouhan, S. & Chaudhary, P. L. (2023). 
Influence of various organic amendments on growth and 
yield attributes of mung bean (Vigna radiata 
L.). International Journal of Plant & Soil Science. 35(12), 
124-130. 

Lambrides, C. J. & Godwin, I. D. (2007). Mungbean. Pulses, 
Sugar and Tuber Crops. Edited by Chittaranjan Kole. 
Berlin: Springer-Verlag. 69-90. 

Narasimhulu, R., Naidu, N. V., and Reddy, K. H. P. (2016). 
Studies on heterosis and inbreeding depression for yield 
and its attributes in greengram [Vigna radiata (L.) 
Wilczek]. Legume Research-An International Journal, 
39(6), 896-899. 

Nath, A., Maloo, S. R., Bharti, B., Dubey, R. B., and Verma, R. 
(2018). Combining ability analysis in mung bean [Vigna 
radiata (L.) Wilczek]. Legume Research-An International 
Journal, 41(4), 519-525. 

Panse, V. G. and Sukhatme, P.V. (1985). Statistical methods for 
agricultural research. ICAR, New Delhi. 8:308-318. 

Rahim, M. A., Mia, A. A., Mahmud, F., Zeba, N. & Afrin, K. S. 
(2010). Genetic variability, character association and 
genetic divergence in Mungbean (Vigna radiata L. 
Wilczek). Plant Omics, 3(1), 1-6. 

Rakesh, A., Hemalatha, V., Eswari, K. B., and Sivasankar, A. 
(2014). Study on heterosis for yield and yield contributing 
characters in horsegram (Macrotyloma uniflorum [Lam.] 
Verdc.). International Journal of Plant, Animal and 
Environmental Sciences, 4(3), 170- 173. 

Rehman, A., Khalil, S. K., Nigar, S., Rehman, S., Haq, I., 
Akhtar, S. & Shah, S. R. (2009).         Phenology, plant 
height and yield of mungbean varieties in response to 
planting date. Sarhad J.   Agric, 25(2), 147-151. 

Sandhiya, V. (2018). Heterosis for important qualitative and 
quantitative characters of mungbean. Electronic Journal 
of Plant Breeding, 9(3), 1258-1262. 

Shalini, C. H., and Lal, G. M. (2019). Heterosis and combining 
ability studies for yield and yield components in 
blackgram (Vigna Mungo L. Hepper) under different 
environmental conditions of Prayagraj region, India. 
Journal of Pharmacognosy and Phytochemistry, 8(3), 
3512-3516. 

Singh, R.K. and Chaudhary, B.D. (1977). Biometrical methods 
in quantitative genetic analysis. Kalyani Publishers, New 
Delhi. 

Thamodharan, G., Geetha, S., and Ushakumari, R. (2016). 
Studies on heterosis in black gram [Vigna mungo (L.) 
Hepper]. Indian Journal of Agricultural Research, 50(5), 
406-413. 

Toppo, N. A., Nair, S. K., and Nanda, H. C. (2019). Heterotic 
analysis in black gram (Vigna mungo L. Hepper). IJCS, 
7(6), 2363-2366. 

Ushakumari, R., Vairam, N., Anandakumar, C. R., and Malini, N. 
(2010). Studies on hybrid vigour and combining ability for 
seed yield and contributing characters in cowpea (Vigna 
unguiculata). Electronic Journal of Plant Breeding, 1(4), 
940-947. 

 
 
 
 
 


