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Six genotypes of green gram (Vigna radiata (L.) Wilczek)  were matted in full diallel fashion to 
study the combining ability, nature of gene action under water stress condition. Twelve quantitative 
character viz., days to first flowering, plant height, number of branches per plant, number of clusters 
per plant, number of flowers per cluster, number of pods per cluster, pod length, number of seeds per 
pod, 100 seed weight, seed yield per plant, harvest index and pollen fertility were recorded for 30 
hybrids and their parents. The analysis of variance indicated that the parents and single cross hybrids 
differed among themselves for all the twelve characters studied. Based on the mean performance of 
the parents, the genotype RM8-668 and the hybrid RM8-652xCGG-09-05 were selected as the best 
parent and the best hybrid, respectively. The analysis of variance for combining ability revealed the 
importance of both GCA and SCA variances, illustrating the importance of both additive and non-
additive genetic variance in the inheritance of the twelve traits of interest. When the parents were 
assessed for their overall combining ability, the parents namely RM8-668 and CGG-09-22 were 
identified as good general combiners. The cross combinations namely RM8-665xCGG-09-22, GG-
09-05xCGG-09-24 and CGG-09-24xRM8-668 were identified as good specific combiners. 
 
 

  

  
 
 

 

 
 

 
 

 
 
 
 
 
 
 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 
 
  
 

 
 

INTRODUCTION 
 

Pulses have been shown to be an excellent source of dietary 
protein important for the human diet and play a key role in crop 
rotation due to their ability to fix nitrogen. In India, Pulses have 
long been considered as the poor man’s major source of 
protein. India is the largest producer of pulses in the world with 
25 per cent share in global production, of which 39 per cent 
from chick pea, 21 per cent from pigeon pea, 11 per cent from 
mungbean, 10 per cent from urd bean, 7 per cent from lentil 
and 5 per cent from field pea to the total production of pulses in 
the country. Pulses production in the country has fluctuated 
widely with no significant growth trend. The latest estimates 
indicate that the present production of pulses is about 23.63 
million hectares with an average productivity of 625 kg/ha. The 
projected pulse requirement for the year 2025 is 29.44 million 
tonnes which necessitates annual growth rate of 4.02 per cent 
in production. To meet the projected requirement, the 
productivity needs to be uplifted to 1178 kg/ha and about 2.5 
million heactares additional area has to be brought under 
pulses.  

Food productivity is at a crossroad due to detrimental effects of 
various biotic and abiotic stresses; therefore minimizing these 
losses is a major area of concern to ensure food security under 
changing climate. Environmental abiotic stresses, such as 
drought, extreme temperature, cold, heavy metals, or high 
salinity, severely impair plant growth and productivity 
worldwide. Drought, being the most important environmental 
stress, severely impairs plant growth and development, limits 
plant production and the performance of crop plants, more than 
any other environmental factor (Shao et al., 2009). Drought 
impacts include growth, yield, membrane integrity, pigment 
content, osmotic adjustment water relations, and photosynthetic 
activity (Benjamin and Nielsen, 2006; Praba et al., 2009). 
Drought stress is affected by climatic, edaphic and agronomic 
factors. The susceptability of plants to drought stress varies in 
dependence of stress degree, different accompanying stress 
factors, plant species, and their developmental stages 
(Demirevska et al., 2009). 
 

Green Gram [Vigna radiata (L.) Wilczek] is one of the most 
important food legumes in the tropic and sub-tropic regions 
where drought is a major production constraint due to low and 
erratic rainfall (Singh et al., 1997). Greengram suffers 

Available Online at http://www.recentscientific.com 
 International Journal of 

Recent Scientific 

 Research International Journal of Recent Scientific Research 
Vol. 9, Issue, 1(E), pp. 23197-23200, January, 2018 

 

Copyright © Eswaran R and Anbanandan V, 2018, this is an open-access article distributed under the terms of the Creative 
Commons Attribution License, which permits unrestricted use, distribution and reproduction in any medium, provided the 
original work is properly cited. 

DOI: 10.24327/IJRSR 

CODEN: IJRSFP (USA) 

Article History:  
 

Received 17th October, 2017 
Received in revised form 21st  
November, 2017 
Accepted 05th December, 2017 
Published online 28th January, 2018 
 
Key Words: 
 

Diallel. Drought, Combining ability, and 
Green gram 
 



Eswaran R and Anbanandan V., Studies on Genetics of Drought Tolerance In Green Gram (Vigna Radiata (L.) Wilczek) 
 

23198 | P a g e  

considerable damage due to frequent drought. Moreover, 
greengram cultivars tend to be very sensitive to drought that 
occurs during the early stages of the reproductive phase and 
maturation phase (Thiaw et al., 1993). The water extraction 
capacity in greengram is low during the vegetative period. 
Therefore, genetic enhancement of greengram for drought 
tolerance by incorporating drought tolerance greengram lines 
represents the best and most cost-effective method for insuring 
sustainable and improved crop yield in variable and changing 
climates.  
 

MATERIALS AND METHODS 
 

Six diverse mungbean genotypes were selected for drought 
studies of which RM8-665, RM8-668and RM8-652 were 
drought resistant and CGG-09-24, CGG-09-05 and CGG-09-22 
were susceptible. The selected genotypes were crossed in a 
diallal matting fashion and thus thirty crosses were obtained. 
An experiment involving 30 F1’s and six parental lines was 
conducted in randomized block design with three replications 
at department  of Genetics and Plant Breeding, Faculty of 
Agriculture, Annamalai University, Tamil Nadu, India. Each 
parent and F1 was represented by single row of 2M length 
spaced at 30 cm distance. The plant to plant spacing was 10 cm 
within a row was maintained. The 30 hybrids along with their 
parents were imposed with water stress by withholding 
irrigation at 25 DAS (Biradar et al., 2007) and thereafter no 
irrigation was given upto harvest. Observations were recorded 
on randomly selected plants each in parents and in hybrids per 
replication for morphological traits viz., Days to first 
flowering, Plant height, number of branches per plant, number 
of clusters per plant, number of flowers per cluster, number of 
pods per cluster, pod length, number of seeds per pod, 100 seed 
weight, seed yield per plant, harvest index and pollen fertility. 
Data were subjected to analysis of variance (Panse and 
Sukhatame, 1978) for mean performance and combining ability 
analysis by adopting method-I and model I (Griffing 1956). 
 

RESULTS AND DISCUSSION 
      

The analysis of variance revealed highly significant differences 
for all the characters studied indicating the prescence of high  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

genetic variability in the reference population (Table 1.). The 
mean squares due to general combining ability and specific 
combining ability were significant  for all the twelve traits 
studied, indicating the importance of both additive and non- 
additive gene action involved in the expression of the 
characters. 
 

General combining ability were greater than the specific 
combining ability variance for the traits viz., plant height, 
number of branches per plant, number of clusters per plant, pod 
length, number of seeds per pod, seed yield per plant and 
harvest index indicating the predominance of additive gene 
action for these traits. Higher magnititude of gca variance over 
sca variance indicating additive gene action were reported by 
Weber et al(1970). The estimates of variance due to specific 
combining ability were less than the unity for days to first 
flowering, number of flowers per cluster, number of pods per 
cluster,100 seed weight and pollen fertility indicating that these 
traits were controlled by non-additive gene action suggesting 
that selection in the early generation may not be fruitful and 
hence selection should be postponed to later generations and 
intermating of segregants and effecting selection in the 
progenies may yield good result under water stress. 
 

The gca effects of parents for different characters (Table 2.) 
showed that the parents RM8-668 and CGG-09-22 were good 
combiners with significant and positive gca effects for most of 
the traits studied. Higher gca effects are mostly due to additive 
gene action or additive x additive interaction effects (Griffing, 
1956). In view of these, the genotypes RM8-668 and CGG-09-
22 could be considered as the best combiners for the 
development of drought tolerant varieties in green gram. The 
parents showing high per se performance generally assumed to 
be good general combiners for respective characters. Therefore, 
mean performance could be used as one of the criteria for 
selection of superior general combiners. This could be 
considered as the best combining parents for developing 
drought tolerant as well as yield improvement. In the present 
study there were close agreement between per se performance 
of the parents viz., RM8-668 and CGG-09-22. Similar 
observations have been reported by Nadrajan (1986) 
Anbuselvam (2012). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1 Analysis of variance for combining ability in green gram for yield and its component traits 
 

 Mean Squares 
Source DFF PL.HT NBPP NCPP NFPC NPPC PL NSPP 100SW SYPP HI PF 
GCA 22.948** 26.63** 1.03** 1.81** 1.38** 0.628** 0.57** 2.14** 0.29** 0.84** 18.70** 48.05** 
SCA 31.538** 5.298** 0.37** 0.60** 1.97** 0.64** 0.41** 0.79** 0.65** 0.30** 13.51** 62.99** 
RCA 34.638** 9.77** 0.25** 0.77** 2.46** 1.11** 0.41** 1.36** 0.35** 0.40** 19.09** 96.88** 

GCA/SCA 0.72 5.03 2.78 3.01 0.70 0.96 1.39 2.70 0.44 3.83 1.38 0.76 
GCA/RCA 0.66 2.72 4.12 2.35 0.56 0.55 1.39 1.57 0.82 2.87 0.97 0.49 

 

*-Significant at 5% level                      ** - Significant at 1% level 
LEGANDS:DFF-Days to First Flowering ,PL.HT-Plant Height, NBPP- Number of Branches per Plant                NCPP- Number of Clusters per Plant, NFPC- Number of Flowers per 
Cluster, NPPC,- Number of Pods per Cluster, PL- Pod Length, NSPP- Number of seeds per Pod,100 SW- 100 Seed Weight, SYPP-Seed Yield per Plant, HI- Harvest Index and PF-
Pollen Fertility 
 

Table 2 General Combining ability effects of parents for different traits in green gram under water stress 
 

Traits/Genotypes DFF PL.HT NBPP NCPP NFPC NPPC PL NSPP 100SW SYPP HI PF 
RM8-665 -0.72 -1.66** -2.00** -0.65** -0.60* -0.22* -0.17* -0.66** -0.07 -0.43* -1.41** 3.19** 
RM8-668 0.94 1.12** 0.09 0.34** 0.10 0.07 0.42** 0.51** 0.19* -0.03 1.24* 1.45** 

CGG-09-24 -1.72* -1.13** -0.12 -0.26* 0.19 -0.10 -0.09 -0.17 -0.04 -0.01 -1.00* -1.24** 
RM8-652 -1.02 -1.18** -0.39** 0.29** -0.17 -0.22* -0.16 -0.09 0.11 -0.07 0.58 -0.42 

CGG-09-05 0.58 1.01** 0.21* 0.24* 0.35 0.11 0.03 0.03 0.25* 0.19* 0.05 -0.61 
CGG-09-22 1.94* 1.84 0.41** 0.03 0.13 0.36** -0.02 0.39** 0.05 0.35* 1.70** -2.36 

S.E 0.82 0.38 0.09 0.10 0.23 0.10 0.87 0.08 0.09 0.07 0.49 0.44                                

       *-Significant at 5% level                      ** - Significant at 1% level 
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The specific combining ability is the deviation from the 
performance predicted on the basis of general combining 
ability (Allard, 1960) According to Sprague and Tatum (1942) 
the specific combining ability is controlled by non-additive 
gene action. The specific combining ability value of any cross 
is helpful in predicting the performance of a particular hybrid 
in relation to the gca of its parent (Peng and Virmani, 1990). 
Hence the sca effect should be given due importance for 
evaluation of hybrids. Among the hybrids studied, the hybrid 
CGG-09-05 x CGG-09-24  showed significant sca effects for 
the characters viz., days to first flowering, plant height, number 
of clusters per plant, number of flowers per cluster, number of 
pods per cluster, pod length and pollen fertility. Also the sca 
effects of the cross CGG-09-24 x RM8-668 24 was positively 
significant for the characters number of flowers per cluster, 
number of pods per cluster, pod length, 100 seed weight, seed 
yield per plant and pollen fertility. 
 

The direct cross combination RM8-665 x CGG-09-22 was 
positively significant for days to first flowering, number of 
branches per plant, number of flowers per cluster, number of 
pods per cluster and seed yield per plant. From these 
observations, it was found that the gene action governing these 
genotypes were found to be additive and additive x additive. 
The prevelance of additive x additive interaction effect could 
be favourably exploited through heterosis breeding for 
developing drought tolerant genotypes. The cross combination 
CGG-09-05 x CGG-09-24, CGG-09-24 x RM8-668 and RM8-
665 x CGG-09-22 involved parents with (i) high x high gca 
effects suggested the presence of additive x additive gene 
action, ii) high x low gca effects, indicated the presence of 
additive x dominance genetic interaction and iii) high x average 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(or) average x average (or) average x low gca effects showed 
the superiority due to complementary type of gene interactions. 
 

The cross CGG-09-24 x RM8-668 which recorded significant 
sca effects did not possess superior mean performance for the 
traits such as number of clusters per plant and pod length. This 
indicated that superior performance of hybrids need not be the 
one with high sca effects and vice versa. The hybrids viz., 
RM8-668 x CGG-09-22 CGG-09-05 x RM8652, RM8-665 x 
CGG-09-05 recorded non-significant sca effects for almost all 
the traits studied. This indicated that these genotypes were 
governed only by additive gene action without interaction 
effect that is fixable. 
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