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Abstract 
 
A recombinant inbred line (RIL) population derived from the cross TG 
19 x GPBD 4 was phenotyped for quality traits (protein content, oil 
content and O/L ratio), disease resistance (rust and late leaf spot) and 
productivity traits (pod yield/plant, 100-seed weight and shelling %) in 
two seasons (summer and kharif 2009). The ANOVA indicated 
significant variation for all the productivity traits and diseases, but the 
variation was found to be less for quality traits. Phenotypic data 
analysis for genetic variability components revealed higher magnitude 
of variation with high heritability for diseases, moderate to high 
variability with high heritability for nutritional quality and higher 
magnitude of variation but lower heritable variation for productivity 
traits. Distribution of RILs was bimodal to normal for rust and normal 
for LLS but within the range of parents, indicating simple inheritance 
for rust but complex for LLS. The distribution for nutritional quality 
and productivity traits was mostly normal revealing complex 
inheritance. Transgressive segregants in both the directions indicated 
contribution of favourable alleles from both the parents. Correlation 
between rust and LLS was negative revealing antagonistic nature of the 
diseases. Highly significant and positive correlation was observed 
between protein and oil content; 100-seed weight and pod yield per 
plant. Several RILs superior to best parent were identified for different 
traits which could be utilized in future breeding programmes. The 
study indicated scope for combining high yield and disease resistance 
with desirable confectionery traits. 
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1. Introduction 
Groundnut (Arachis hypogaea L.) is an important oilseed crop of India. In India, oil is 
the ultimate product of groundnut crop, so oil content is an important aspect of yield 
potential. The breeding efforts so far were targeted towards enhancing the oil 
production either by increasing the oil content or by increasing the production per se. 
But during the past three decades, the pattern of groundnut utilization has gradually 
changed. Both food and confectionery use of groundnut is on the rise. With increased 
availability of cheaper vegetable oils such as palm oil, mustard oil and sunflower oil, 
use of groundnut for edible oil is likely to decline further in future. So the future of 
groundnut lies in its use as food rather than oil; and there exists a scope for improving 
the quality parameters of the produce as a food crop. The most important component of 
edible groundnut export consists of the bold seeded, hand-picked and selected (HPS) 
types, which have great demand all over the world and fetch higher prices in domestic 
and international markets. But the existing large seeded genotypes lack resistance to 
rust and late leaf spot (LLS), the two most widely distributed and economically 
important foliar diseases of groundnut. These foliar diseases besides reducing the yield 
also have an adverse influence on seed quality and grade characteristics. The seeds 
harvested from unsprayed plots will have significantly better quality than those treated 
with chlorothalonil, a fungicide used to control rust and LLS in groundnuts 
(Hammonds et al., 1976). 

So the emphasis is to develop varieties having superior quality and productivity 
traits coupled with multiple disease resistance to rust and LLS. The present 
investigation was carried out to assess the variation present in a RIL population that is 
segregating for disease resistance, important nutritional quality and productivity traits, 
with an objective to identify superior segregants which could be utilized either for 
edible oil or confectionery purpose. 

 
 

2. Materials and Methods 
A mapping population comprising of 65 F7- derived recombinant inbred lines (RILs) 
developed from the cross TG 19 x GPBD 4 was used for the study. The female parent 
TG 19 is a late maturing Virginia bunch variety with large seeds, low protein and oil 
content, low O/L ratio and is susceptible to late leaf spot and rust. The male parent 
GPBD 4 is a Spanish bunch type peanut cultivar which is resistant to both late leaf spot 
and rust; early maturing, high yielding with desirable pod and seed features. GPBD 4 
seeds have high protein content, oil content and high O/L ratio. 

The experiment was carried out in randomized complete block design with two 
replications during summer and kharif seasons (2009) at the Botany Garden located at 
University of Agricultural Sciences Dharwad (UASD). In the field, genotypes were 
scored 90 days after sowing for both rust and LLS. The modified 9-point scale for rust 



An Assessment of the Prospects of Developing Confectionery Grade Genotypes 349 

 

and late leaf spot diseases as given by Subbarao et al. (1990) was used for screening 
genotypes. Individual RILs and parents harvested were subjected for phenotypic 
evaluation for quality (protein content, oil content and O/L ratio) and productivity 
traits (pod yield per plant, 100-seed weight and shelling per cent). All the quality traits 
were estimated by near Infrared spectroscopy (NIRS) at seed quality testing and 
research lab, UASD. The oil stability index, Oleic/Linoleic acid (O/L) ratio was 
computed as: % of Oleic acid (C18:1)/ % of Linoleic acid (C18:2).The replicated data 
over two seasons for the above traits were subjected for statistical analysis viz., 
Analysis of variation (ANOVA), mean, range, genetic variability components such as 
phenotypic coefficient of variation (PCV), genotypic coefficient of variation (GCV), 
heritability (h2) and genetic advance as per cent mean (GAM) and correlation analysis. 
A statistical software SPAR was used for the analysis. 

 
 

3. Results and Discussion 
3.1 Analysis of variance (ANOVA) 
Analysis of variance showed significant differences between the seasons and among 
the genotypes for all the traits studied except for oil content between seasons (Table 1). 
Significant genotype x season interactions existed for all the traits studied, indicating 
the need for screening in multiple environments. Extensive prevalence of G x E 
interaction in conditioning the expression of these traits in groundnut was reported in 
earlier studies also (Wynne and Isleib, 1978 and Sarvamangala, 2009). The coefficient 
of variation (CV) for nutritional quality traits was less compared to diseases and 
productivity traits.  

 
Table 1: Pooled ANOVA for disease resistance, nutritional quality and  

productivity traits in TG 19 X GPBD 4 mapping population. 
 

Traits/Sourc
e of variation 

Mean sum of squares 
Season Replication S x R Genotypes S x G Error CV Sed 

df 1 1 1 66 66 132   
Rust  32.27** 0.01 0.84 5.59** 1.89*

* 
1.09 19.76 0.74 

LLS 22.70** 0.37 4.84* 3.84** 1.34*
* 

0.71 12.12 0.60 

Protein (%) 1287.00*
* 

0.03 -0.09 16.35** 3.69*
* 

0.77 3.65 0.62 

Oil (%) 5.31 0.19 3.63 8.33** 3.47*
* 

1.84 2.95 0.96 

O/L 6.67** 0.01 0.03 0.14** 0.03*
* 

0.01 5.61 0.07 

Pod yield/ 
plant 

1325.06*
* 

8.06 65.92 44.49** 28.21
* 

19.92 26.79 3.16 
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100-seed 
weight 

710.94** 111.06* 26.00 243.11** 44.60
** 

22.58 10.18 3.36 

Shelling % 2118.50*
* 

0.13 656.63*
* 

56.92** 40.89
** 

25.40 7.60 3.56 

df- Degrees of Freedom, SxR- Season x Replication, SxG- Season x Genotype, CV- Coefficient of 
variation, Sed- Standard error difference. 

 
3.2 Components of variation 
Genetic variability components revealed low to moderate magnitude of variation and 
genetic advance with very high heritability for protein content and O/L ratio but lower 
magnitude of variation with moderate heritability and lower genetic advance for oil 
content (Table 2). Hence there is better scope for selection for protein content and O/L 
ratio compared to oil content in this population. The PCV and GCV for both rust and 
LLS revealed significant variation indicating moderate to high level of variability. A 
similar trend was evident for heritability and genetic advance for both the diseases 
indicating highly heritable nature of the variation. High PCV and moderate GCV was 
observed for pod yield/plant and 100-seed weight. The very high heritability led to 
high genetic advance for 100-seed weight. Whereas, low heritability results in 
moderate genetic advance for pod yield/plant. Shelling percentage recorded low values 
for all the components of variation which was also reported in the earlier studies 
(Sarvamangala, 2009).Transgressive segregants in both the directions were observed 
for O/L ratio, pod yield/plant, 100-seed weight and shelling % indicating the 
contribution of favorable alleles from both the parents. But for the diseases and protein 
content not a single RIL performed better than the superior parent. 

 
 
Table 2: Mean, range and genetic variability components for disease resistance, 
nutritional quality and productivity traits in TG 19 X GPBD 4 RIL population. 

 
Traits Parental means RILs 

TG 19 GPBD 4 Mean Range PCV GCV h2 GAM 
Rust  7.00 3.50 5.28 4.00-7.50 26.88 18.22 46.00 25.38 
LLS  8.00 3.50 6.99 4.75-8.50 16.62 11.37 47.00 15.88 

Protein (%) 19.39 31.59 24.00 19.70-28.15 8.25 7.40 80.50 13.71 
Oil (%) 42.76 49.22 45.94 43.88-49.47 3.80 2.40 39.80 3.11 

O/L 1.58 1.92 1.74 1.24-2.22 10.93 9.39 73.70 1.58 
Yield/plant 16.43 19.75 16.62 11.26-25.97 29.40 12.11 17.00 10.29 

100- seed weight 61.75 37.00 46.61 31.62-62.75 18.20 15.09 69.00 25.81 
Shelling % 56.88 71.75 66.37 54.75-72.88 8.27 3.26 16.00 2.65 
PCV-Phenotypic coefficient of variation, GCV-Genotypic coefficient of variation, h2b-broad sense 

heritability, GAM-Genetic advance as % mean. 
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3.3 Correlation studies 
Correlation between rust and LLS was negative indicating differential prevalence of 
resistance in the RILs for the two diseases (Table 3). The same results were reported 
by Sarvamangala (2009) in a mapping population of 146 RILs obtained from the cross 
TG 26 x GPBD 4. 

 
 

Table 3: Correlation among diseases, quality and productivity traits  
pooled across seasons in TG 19 x GPBD 4 mapping population. 

 
Traits Rust  LLS Protein 

(%) 
Oil (%) O/L Pod 

yield/plant 
100-
seed 

weight 

Shelling 
% 

Rust 1.000        
LLS  -

0.422** 
1.000       

Protein 
(%) 

-
0.452** 

-
0.067 

1.000      

Oil (%) -
0.349** 

-
0.059 

0.510** 1.000     

O/L  0.113 -
0.231 

0.049 0.091 1.000    

Pod 
yield/plant 

-0. 150 -
0.092 

0.152 0.101 -0.296* 1.000   

100-seed 
weight 

-0.021 0.123 -0.090 0.008 -
0.341** 

0.325** 1.000  

Shelling 
% 

-0.016 -
0.248 

0.310* 0.245** 0.145 0.102 0.024 1.000 

 
Negative association was observed for rust with protein and oil content indicating 

their favourable association with rust resistance. Hence, selection for rust resistance 
may result in indirect improvement of these characters. A strong negative association 
of rust with protein and oil content was reported in the earlier studies also 
(Sarvamangala, 2009).This indicates that incidence of biotic stresses will not only 
reduce pod yield but also affect quality of pods. Therefore, the study clearly indicates 
that incorporation of resistance to biotic stresses is essential to minimize chemical 
spray and accumulation of pesticidal residues. In contrast, there was lack of association 
for all the quality and productivity traits with late leaf spot. A positive correlation was 
observed between shelling percentage and protein content. Based on the mean 
performance across the two seasons, there was a highly significant and positive 
correlation (r = 0.325, P< 0.01) between pod yield per plant and 100-seed weight. This 
indicates that any increase in kernel size is responsible for higher pod yield, which is in 
accordance with the earlier studies made by Sumathi and Ramanathan (1995) and 
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Sarala and Gowda (1998). So breeding for high pod yield can be achieved without 
compromising the large seed size which is a preferred trait for confectionery 
groundnut. The shelling percentage had positive but non-significant association with 
pod yield (r = 0.102).  

There was a highly significant and positive correlation between protein and oil 
content (r =0.510, P<0.01) indicating that simultaneous genetic improvement for the 
elevated levels of both the nutrients should be highly effective in this population. 
Contrary to the present result, highly significant and negative correlation between oil 
and protein content were reported in many earlier studies (Kale et al., 1998; Parmer et 
al., 2002and Sarvamangala, 2009). The positive correlation between protein and oil 
content obtained in this study can be explained based on the fact that the parents of the 
population used in the study were both high or low for both protein and oil content. 
GPBD 4 is having a higher protein and oil content, whereas, TG 19 is low in both oil 
and protein. But a strong positive correlation between oil and protein content is not 
advantageous in developing cultivars for confectionery purpose where low oil and high 
protein is preferred.  
 
3.4 Identification of superior RILs 
Superior RILs were identified for high protein (1), high oil (5), high O/L ratio (35), 
high pod yield/plant (5), 100-seed weight (17), high shelling % (7) and resistance to 
rust (13) and LLS (4). The crosses involving TG 19 were superior for seed size as the 
genotype had higher seed size. Hence, the population was analyzed for lines with 100-
seed weight combining disease resistance. Since varieties with 100-seed weight of 60g 
or more are considered as large seeded groundnut which is preferred for confectionery 
purpose, RILs exceeding 60g seed weight are selected and compared with the parents 
(Data not shown). Only one line (No.1-26) with resistance to rust and having large 
seed size coupled with higher yield were observed. None of the lines combined 
multiple disease resistance.  

 
 

4. Conclusion 
The study suggests the need for large population size to get better segregants (Sarala 
and Gowda, 1998) or through inter-mating among the selected lines. Selected lines 
could be evaluated in large scale trials for their suitability in commercial cultivation or 
can be utilized in future breeding programmes to combine multiple disease resistance. 
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