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Abstract 

Two hundred and ten accessions of groundnut (Arachis hypogea L.) were evaluated for leaf caterpillar (Spodoptera litura F.) 

resistance and yield potential during Rabi season, 2018- 2019 at Thandavankulam, Nagapattinam, Tamil Nadu, India. 

Observations were recorded on mean larval population, per cent damage caused by leaf caterpillar and biometrical traits such 

as plant height, pod yield, number of mature pods, immature pods, primary branches, secondary branches and plant biomass. 

The mean larval population per plant was significant but negatively correlated with pod yield and number of secondary 

branches per plant whereas it was positively correlated with the number of matured pods and primary branches per plant. Per 

cent leaf damage exerted a significant negative correlation with secondary branches per plant and had a non-significant 

association with pod yield and plant biomass. A significant positive association was observed between the mean larval 
population and per cent leaf damage. For the characters viz., plant height, pod yield, number of matured pods, plant biomass 

and per cent leaf damage, high GCV, PCV, heritability and genetic advance were recorded indicating the role of additive gene 

action in controlling these characters and hence, selection for improvement of these characters in early generation itself might 

be effective. 
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Introduction 

Groundnut Arachis hypogea L. is the important legume 

oilseed crop rich in protein, starch, soluble sugar, crude 

fibre, vitamins and minerals (Doyle and Luckow, 2003; 

Heywood et al., 2007) [12, 16]. It is cultivated in tropical and 

sub-tropical regions of the world in 22.2 million hectares. 

India is the leading producer which occupies 41 % of the 

total world production (APEDA, 2018) [3]. Yield reduction 

in groundnut is caused by many biotic and abiotic factors. 

Among the biotic factors, insect pests are the major yield 

affecting factors leading up to 50 % reduction in yield by 
the direct feeding and also by vectoring diseases.  

Leaf caterpillar, Spodoptera litura (F.) is an important 

defoliator of groundnut throughout India especially in Tamil 

Nadu, Andhra Pradesh, Gujarat, Maharashtra and 

Karnataka. It causes more than 30 per cent yield loss 

(Sahayaraj and Raju, 2003; Atwal and Dhaliwal, 2008) [30, 4]. 

Use of resistant crop varieties against insect pests is an 

important eco-friendly approach that will reduce the use of 

insecticides in the agroecosystem. Groundnut is a highly 

self-pollinated crop with narrow genetic variability. Many 

attempts were made on the genetic study in groundnut for 
yield-related attributes and disease resistance (John et al. 

2005; Dolma et al. 2010; Channayya et al. 2011; Choudhary 

et al. 2013) [17, 11, 17, 9] but comparatively fewer attempts were 

made on the assessment of groundnut genotypes for leaf 

caterpillar resistance (Dharne and Patel, 2000) [10]. 

For any resistance breeding program, germplasm collection 

and assessment of genetic variability is an important step. 

Hence, it is very essential to partition the observed 

variability into heritable and nonheritable components 

measured as the genotypic coefficient of variation (GCV), 

phenotypic coefficient of variation (PCV), broad-sense 

heritability (BS)%, and genetic advance expressed as per 

cent mean (GAM%). Screening of available groundnut 

germplasm is the important step in the development of leaf 

caterpillar resistant variety. Keeping this in view, this 

experiment was conducted to evaluate the genetic variability 

in different morphological traits and their association with 

leaf caterpillar resistance. 

Materials and methods 

The field screening was conducted at Thandavankulam 

village, Nagappattinam district of Tamil Nadu, India during 

Rabi season 2018 –2019. Groundnut germplasm comprising 

210 accessions collected from various sources and the 

accessions were sown in the field with forty plants per 

accession, maintained in 30 cm row –row spacing and 20 

cm plant-plant spacing. All packages of practices were 

followed (Ntare et al. 2008) [24] except pest management 

activities.  

The larval population on ten randomly selected plants from 

each row was recorded. The mean number of larvae per 
plant was recorded from 15 days after sowing (DAS) 

onwards up to 92 DAS at weekly intervals in all the 

accessions and the mean larval population per plant was 

calculated. Per cent damage caused by leaf caterpillar in ten 

randomly selected plants per accession was observed at 45 

DAS. Per cent damage was calculated using the following 

formula. 
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Seven characters such as plant height, pod yield, number of 

matured pods, number of immature pods, number of 

primary branches, number of secondary branches and plant 

biomass were observed in ten plants from each accession 

and mean value was worked out for each parameter.  

The simple correlation coefficient was calculated based on 

the procedure given by Panse and Sukhatme (1995) [26]. 

Phenotypic (PCV) and genotypic coefficient of variation 

(GCV) was worked out as per the procedure given by 

Burton and Dewane (1953) [6] while, heritability was 

calculated based on the method suggested by Falconer 

(1981) [13] and the genetic advance was calculated based on 

the formula given by Johnson et al. (1955) [18]. Analysis of 

variance was computed for all the traits evaluated, using 

SPSS 16.00 for Windows 16.0 computer software system 

(SPSS Inc., 2007). 
 

Table 1: Analysis of variance for Spodoptera litura resistance and other traits in groundnut genotypes (Arachis hypogaea L.) 
 

Source of 

Variation 

Mean sum of square 

Degrees of 

freedom 

Plant 

Height (cm) 
Pod Yield 

(g) 
Number of 

matured pods 

Number of 

immature 

pods 

Primary 

branches per 

plant 

Secondary 

branches per 

plant 

Plant 

Biomass 

Per cent leaf 

damage 

Genotypes 209 302.8026** 459.7797** 137.9098** 124.1762** 3.640018** 28.6109** 2762.25** 376.5308** 

Replications 1 0.0607 0.02933 3.5494 0.0644 1.1840 2.4259 0.5379 1.2118 

Error 209 0.2899 0.3139 0.6080 87.5690 0.1519 0.1175 4.6127 1.3639 

** Significant at 1% level of probability 
 

Table 2: Correlation coefficient among the different plant traits and leaf caterpillar incidence and per cent damage 
 

Plant Traits 

Mean 

Larval 

population 

Per cent 

leaf 

damage 

Plant 

Height 

(cm) 

Pod 

Yield (g) 

Number of 

matured 

pods 

Number of 

immature 

pods 

Primary 

branches per 

plant 

Secondary 

branches per 

plant 

Plant 

Biomass 

Mean Larval population 1         

Per cent leaf damage 0.6935** 1        

Plant Height (cm) -0.0022 0.1146** 1       

Pod Yield (g) -0.1484* -0.0106 0.3365** 1      

Number of matured pods 0.0942* 0.2066** 0.1655** 0.5660** 1     

Number of immature pods -0.0027 0.0645 0.1219** 0.5214** 0.7715** 1    

Primary branches per plant 0.0262 0.0992* 0.0942* 0.1751** 0.1833** 0.2054** 1   

Secondary branches per plant -0.2802** -0.2551** 0.0764 0.2028** 0.0995* 0.2245** 0.1451* 1  

Plant Biomass -0.0733 -0.0278 0.4051** 0.5816** 0.4513** 0.4535** 0.2003** 0.4040** 1 

* -Significant at 0.05%, ** -Significant at 0.01% level of probability 
 

Table 3: Genetic components of variation for Spodoptera litura resistance and other traits 
 

 
Plant Height 

(cm) 

Pod Yield 

(g) 

Number of 

matured pods 

Number of 

immature pods 

Primary branches 

per plant 

Secondary branches 

per plant 

Plant 

Biomass 

Per cent leaf 

damage 

GV 151.26 229.73 68.65 18.30 1.74 14.25 1378.82 187.58 

EV 0.29 0.31 0.61 87.57 0.15 0.12 4.61 1.36 

PV 151.55 230.05 69.26 105.87 1.90 14.36 1383.43 188.95 

GCV 28.97 34.52 43.29 13.52 29.93 77.70 60.31 45.05 

ECV 1.27 1.28 4.07 29.56 8.84 7.06 3.49 3.84 

PCV 29.00 34.55 43.48 32.50 31.21 78.02 60.41 45.21 

h2
BS 99.81 99.86 99.12 17.29 91.98 99.18 99.67 99.28 

GA 25.35 31.25 17.02 3.67 2.61 7.75 76.48 28.15 

GV-Genetic variation, EV- Environment variation, PV- Phenotypic variation, GCV- Genetic coefficient variation (%), ECV- Environment 

coefficient variation (%), PCV- Phenotypic coefficient variation (%), h2
BS- Heritability (Broad Sense) (%), GA- Genetic advance (%) 

 

Result and Discussion 

Analysis of variance for various characters confirmed the 

existence of significant variation among the genotypes taken 

for the study (Table 1). The results revealed that leaf 

caterpillar population was significantly correlated with traits 

such as plant height, pod yield, number of pods per plant, 

number of primary and secondary branches per plant (Table 

2). Gangadhara et al. (2016) [14] also reported association of 

plant traits with S.litura damage and foliar disease 

incidence. Mean larval population per plant was negatively 

correlated with pod yield and number of secondary branches 

per plant whereas it was positively correlated with the 

number of primary branches and plant height. Per cent leaf 
damage was negatively correlated but non-significant with 

pod yield. Mohammad Saleem et al. (2018) [23] also reported 

the non-significant correlation between S. litura damage and 

pod yield per plant. Mean larval population per plant and 

per cent leaf damage showed a highly significant and 
positive correlation. Pod yield and number of matured pods 

per plant, primary branches, secondary branches, plant 

height and plant biomass were strongly correlated with a 

positive association (Table 1). The positive correlation 

between pod yield and number of pods per plant 

corroborates with earlier reports of Meta and Monpara 

(2010) [22]; Raut et al. (2010) [29] and Vekariya et al. (2010) 

[34].  

The highest genetic variation (GV) was observed with 

regard to plant biomass and the lowest in case of number of 

primary plant branches per plant. Moderate to low GV was 

recorded for pod yield, per cent leaf damage, plant height, 
number of mature pods, immature pods and number of 

primary branches. Environment variation (EV) was the 

maximum in case of number of immature pods per plant in 

contrast to the minimum in case of number of secondary 
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branches per plant (Table 3).  

In general, higher phenotypic coefficient of variability 

values than that of genotypic coefficient of variability 

values indicate the influence of environment on traits. But, 

minimal differences between PCV and GCV values were 

observed for all the characters, as they are less influenced by 

the environment indicating the reliability of selection based 

on these traits. The PCV and GCV values were ranked as 
low, medium and high as follows: 0-10%-Low; 10-20%-

Moderate; >20%-High. High genetic coefficient variation 

(GCV) was observed for almost all the characters with the 

exception of the number of immature pods. Many authors 

estimate high GCV in various plant traits such as kernel 

yield and branch numbers (Chavadhari et al. 2017) [8], 

number of branches per plant (Gupta et al. 2015; Vasanthi et 

al. 2016) [15, 17], biological yield per plant (Gupta et al. 2015) 

[15]. In the present study, high level of GCV estimates for per 

cent leaf damage, number of matured pods, pod yield, 

primary branches and plant height were observed as like the 
earlier findings of Rao et al. (2014) [5], Maurya et al. (2014) 

[21] and Ramana et al. (2015) [27].  

The higher level of heritability was recorded for almost all 

the traits except the number of immature pods per plant 

which suggests that the selection based on the phenotypic 

performance of these traits would be more effective. High 

heritability for biological yield per plant was recorded by 

Korat et al. (2009) [20]; pod yield by Chavadhari et al. (2017) 

[8]; plant height, biological yield branches per plant and 

biological yield per plant by Gupta et al. (2015) [15] and 

Bhargavi et al. (2016) [5]; kernel yield per plant by Ramana 
et al. (2015) [27] and Rao et al. (2015) [5]; plant height by 

Kadam et al. (2016) [19] and the number of branches per 

plant by Yadlapalli (2014) [35]. 

Since high heritability does not always indicate a high 

genetic gain, heritability with genetic advance considered 

together should be used in predicting the ultimate effect of 

selecting superior varieties (Ali et al. 2002) [2]. High genetic 

advance (GA) was recorded in most of the traits except 

immature pods per plant, the number of primary branches 

per plant and number of secondary branches per plant 

(Table 3). 

High heritability coupled with high genetic advance as per 
cent of mean indicates that such traits are under the strong 

influence of additive gene action and hence simple selection 

based on the phenotypic performance of these traits would 

be more effective. High heritability and moderate genetic 

advance as per cent of mean values indicate the influence of 

non-additive gene action and considerable influence of 

environment on the expression of these traits. This trait 

could be exploited through the manifestation of dominance 

and epistatic components through heterosis. 

It is concluded that significant differences were observed 

among the groundnut accessions regarding all the traits 
studied. The characters namely, plant height, pod yield, 

number of matured pods, plant biomass and per cent leaf 

damage recorded higher level of GCV, PCV, heritability 

and genetic advance indicating the role of additive gene 

action in controlling these characters. Selection for 

improvement of these characters in early generation itself 

might be effective.  
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