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SUMMARY
Groundnut is the world’s third most important source of oil and fourth most important source of vegetable protein.
Considering the importance of quality parameters, an experiment was carried out at the Main Agricultural research
station, University of Agricultural sciences, Dharwad during both 2011 and 2012 Kharif seasons for the estimation of
genetic variability, genetic parameters and correlation co-efficients of different quality traits in a Randomized Block
Design with two replications for 816 RIL’s. Highly significant variations were observed for all quality traits viz.,oil
content, protein content and fatty acid profiles. Oleic acid (6.68%, 8.30% and 6.41%, 7.96%) arachidic acid (9.08%,
9.40%  and 7.63%, 8.35%) and linoleic acid (16.53%, 13.73% and 13.11%, 11.38%) recorded low to moderate phenotypic
and genotypic co-efficient of variability and O/L ratio (39.27%, 29.82% and 38.01%, 27.07%) recorded high GCV and
PCV for 2011 and 2012 Kharif seasons, respectively. The highest heritability and genetic advance were recorded for the
parameters viz., linoleic acid (90.68%, 91.22%; 25.80%, 20.30%) and O/L ratio (89.56%, 93.67%; 49.96%, 75.78%)
for 2011 and 2012 Kharif seasons which indicates that these characters are under influence of additive gene action,
therefore, further improvement of these traits are possible. Oleic acid in the present study shown significantly negative
association with linoleic acid, palmitic acid, behenic acid and total saturated fatty acid percentage in both 2011 and 2012
Kharif seasons and a significant positive association is seen with eicosenoic acid, lignoceric acid, O/L ratio and total
saturated fatty acids. Therefore, improvement in the O/L ratio is possible with increase in the oleic acid which is required
for the maintenance of oil stability for longer period and improves shelf-life of the oil.
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The annual production of groundnut (Arachis
hypogaea L.) in the country is 9.67 m t from 5.53
m ha of land during 2014-15. As groundnut is

mainly preferred by consumers as a bakery food in our
country and in western countries especially for
groundnut butter, roasted groundnut and salted
groundnut (Ahmed and Young, 1982). Ground nut oil
contains 46 and 32 per cent of monounsaturated fatty
acid (MUFA) and polyunsaturated fatty acid (PUFA),
respectively (USDA, 2015). At present, about 47 per
cent of the produce is crushed from edible oil (Wang,
2009). In the developing countries, the proportion of
the oil is generally higher than 50 per cent. It is estimated
that each 1 per cent increase in the oil content would
raise the processor benefit by 7 per cent (Liao and
Holbrook, 2005). So there is increasing needs for high
protein and low oil groundnut, as these traits add to the
confectionary quality of groundnut.

In the present study one of the important quality
parameter to be considered is O/L ratio as high oleate to
linoleate (O/L) ratio has been associated with prolonged
groundnut shelf-life and decreased tendency towards
rancidity (Braddock et al., 1995). High oleate groundnut
diet lowers total cholesterol and decreases bad low
density cholesterol (LDL) and maintains high density
lipoprotein cholesterol (HDL) and maintains good
flavour of oil (O’Byrne et al., 1997).

Oil content and protein content are polygenically
controlled and highly influenced by environment, direct
selection of these traits often gives misleading results
(Alam et al., 1985) and fatty acids are monogenically
or oligogenically controlled. Therefore, direct
selection can be done for fatty acids. The knowledge
of existing variability and degree of association
between quality traits is essential for developing high
quality genotypes in groundnut. The observed
variability is a combined measure of genetic and
environmental causes and the genetic variability is
heritable from generation to generation. Heritability
and genetic advance is a useful tool for breeders in
determining the direction and magnitude of selection.
Correlation studies provide an opportunity to study
the magnitude and direction of association between
different quality parameters. Considering the above
points, the present study was undertaken to evaluate
the genotypes for quality parameters viz., different
fatty acids, oil content and protein content and to
estimate the inter-relationship among the these quality
traits in groundnut.

MATERIAL AND  METHODS

An experiment comprising of 816 RILs (F
7:8

)
developed from a cross GPBD4 x GM4-3 of groundnut
was conducted in a Randomized Block Design with two
replications at the Main Agricultural Research Station,
University of Agricultural Sciences, Dharwad during 15
June 2011 and July 2012 Kharif seasons. The unit of
plot size was one row of 1.5 meters length for both
seasons. Row to row and plant to plant spacing were
maintained at 30 cm and 10 cm. Recommended cultural
practices were followed to ensure a good crop. The data
on 13 parameters namely palmitic acid, stearic acid, oleic
acid, linoleic acid, arachidic acid, eicosenoic acid,
behenic acid, lignoceric acid, O/L ratio, total saturated
fatty acid and total unsaturated fatty acid, oil content
and protein content were recorded. All the traits were
estimated using near infrared spectroscopy (NIRS) at
seed quality testing and research lab. Oil stability indices
viz., oleic/linoleic acid ratio, unsaturated/saturated (U/
S) fatty acid ratio and per cent of saturated fatty acids
(%) were computed using the formula (Mozingo et al.,
1988).

Oleic/linoleic acid (O/L) ratio: % of oleic acid (C18:1)/
% of linoleic acid (C18:2)

Unsaturated/saturated fatty acid (U/S): % (Oleic + Linoleic +

Eicosenoic) / % (Palmitic + Stearic + Arachidic + Behenic + Lignoceric)

The replicated data were subjected to statistical
analysis using WINDOSTAT software. Components of
genetic parameters like mean, genotypic and phenotypic
variance, genotypic and phenotypic co-efficient of
variation, heritability, geneticadvance, genotypic and
phenotypic correlation co-efficient were estimated.

RESULTS AND  DISCUSSION

The analysis of variance revealed significant
differences among the genotypes for all the characters
indicating the prevalence of genetic variability. The
mean, range, co-efficients of genotypic and phenotypic
variation, heritability and genetic advance for various
characters are given in the Table 1. Co-efficient of
variation at phenotypic and genotypic levels was
relatively high in only oleic acid to linoleic acid ratio,
an important indicator of oil stability and nutritional
quality (Kavera et al., 2008) in groundnut. Further this
study revealed that PCV was slightly higher than GCV
indicating that these quality traits are less influenced by
environment (Alam et al., 1985). However, RILs lacked
variability for palmitic acid, eicosenoic acid, behenic
acid and lignoceric that are minor fatty acids present in
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low quantity in groundnut. The magnitude of PCV was
higher than GCV for oil content (7.05%, 2.73% and
6.96%, 0.99%) and protein content (5.85%, 5.46% and
5.26%, 4.91%) indicating the influence of environment
upon these traits. The high heritability values coupled
with high genetic advance as per cent mean were
recorded for linoleic acid (90.68%, 91.22% and 25.8%,
20.3%) and O/L ratio (89.58%, 93.67% and 49.96%,
75.78%). This indicates that these characters are under
the influence of additive gene action and prediction of
high genetic advance supports better improvement for
these traits.

Heritability estimates along with genetic advance
would be more useful in predicting polygenically
controlled traits for selection rather than heritability

estimate alone (Johanson et al., 1955). In the present
study, high heritability with high genetic advance was
observed for linoleic acid (91.22%, 73.04% and 25.8%,
20.3%) and oleic/linoleic acid ratio (89.56%, 93.67%
and 49.96%, 75.78%) and high heritability with
moderate genetic advance as per cent mean for oleic
acid (92.18%, 92.04% and 12.69%, 15.75%), arachidic
acid (70.67%, 78.35% and 13.22%, 15.22%) in both
2011 and 2012 Kharif seasons, respectively, indicating
that direct selection for these parameters are appropriate
for genetic improvement as these are governed by
additive generation (Zaman et al., 2011). But protein
content (80.73 %, 80.73% and 9.08%, 9.73%), oil
content (91.21 %, 87.58% and 7.392%, 0.042%),
palmitic acid (83.75%, 78.98% and 9.75%, 9.51%),

Table 1 : Mean, range and genetic parameters of quality traits for 2011, 2012 Kharif seasons

Sr. No. Traits Season Mean Range GCV% PCV% h2
bs (%)

Genetic
advance

Genetic
advance as

per cent mean

2011 9.69 7.7-11.7 5.17 5.65 83.75 0.94 9.751. Palmitic acid (%)

2012 10.43 7.4-12.2 5.2 5.85 78.98 0.99 9.51

2011 3.65 2.5-6.3 7.68 9.57 64 0.46 12.652. Stearic acid (%)

2012 3.48 2.5-6.3 6.88 9.19 56.08 0.37 10.63

2011 56.86 43-73 6.41 6.68 92.18 7.21 12.693. Oleic acid (%)

2012 52.07 40-76 7.96 8.3 92.04 8.19 15.74

2011 20.75 6.7-33 15.74 16.53 90.68 6.4 30.894. Linoleic acid (%)

2012 25.3 5.5-35 13.11 13.73 91.22 6.53 25.8

2011 1.73 1.2-2.8 7.63 9.08 70.67 0.22 13.225. Arachidic acid (%)

2012 1.67 1.1-2.8 8.35 9.4 78.35 0.255 15.22

2011 1.05 0.7-1.2 5.2 5.71 82.8 0.1 9.756. Eicosenoic acid (%)

2012 0.95 0.7-1.2 4.98 6.07 67.36 0.08 8.41

2011 3.67 2.8-4.3 4.19 4.9 73.06 0.27 7.387. Behenic acid (%)

2012 3.8 2.7-4.6 5.81 6.97 69.47 0.379 9.97

2011 1.41 0.7-1.5 4.72 5.34 77.97 0.12 8.598. Lignoceric acid (%)

2012 1.3 0.7-1.6 5.06 6.27 65.13 0.11 8.41

2011 2.87 1.3-11 25.63 27.08 89.56 1.43 49.969. Oleic /linoleic ratio

2012 2.16 1.2-14 38.01 39.27 93.67 1.63 75.78

2011 20.14 18-22 2.87 3.15 83.3 1.09 5.4110. Total saturated fatty acid

2012 20.7 18-22 3.46 3.77 84.6 1.36 6.57

2011 78.63 74-82 1.31 1.49 77.34 1.86 2.3711. Total unsaturated fatty

acid 2012 78.34 74-83 1.56 1.56 80.46 2.03 2.59

2011 34.47 23-38 4.91 5.46 80.73 3.132 9.08812. Protein (%)

2012 32.17 25-36 5.26 5.85 80.73 3.13 9.73

2011 47.5 40-50 6.96 7.05 87.58 3.51 7.39513. Oil content (%)

2012 46.6 39-49.6 0.99 2.73 83.43 2 0.042
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Eicosenoic acid (67.36%, 71.54% and 9.75%, 8.41%),
behenic acid (73.06%, 69.47% and 7.38%, 9.97%)
lignoceric acid (77.97%, 65.13% and 8.59%, 8.41%),
total saturated fatty acid (83.3%, 84.6% and 5.41%,
6.57%) and total unsaturated fatty acids (77.34%,
80.46% and 2.37%, 2.59%) shown high heritability with
low genetic advance as per cent mean in both 2011 and
2012 Kharif seasons. Selecting for these parameters
directly is often misleading as they are governed by non-
additive gene action (Kavera et al., 2008) in groundnut.

The genotypic and phenotypic correlations were
calculated for all pairs of characters for both seasons
mentioned in Table 2. The genotypic correlation co-
efficients were higher than the corresponding phenotypic
correlation co-efficient means, indicating that both
environmental and genotypic correlation in those cases
act in same direction and finally maximize their

Table 2 : Correlation among different nutritional traits in 2011 and 2012 Kharif seasons
X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13

2011 1 -0.27** 0.95** -0.54** -0.41** 0.22** -0.40** -0.88** 0.63** -0.29** -0.93 0.26** -0.07X1

2012 1 -0.18** 0.94** -0.15** -0.44** 0.23** -0.42** -0.7** 0.73** -0.6** 0.92** 0.28** -0.09

2011 1 0.21** 0.74** -0.40** 0.47** -0.40** 0.21** 0.52** -0.46** -0.8 0.06 -0.4*X2

2012 1 0.06 0.48** -0.57** 0.55** -0.45** 0.05 0.49** -0.47** -0.16** 0.07 -0.45*

2011 1 -0.45** -0.44** 0.27** -0.46** -0.91** 0.64** -0.26** -0.96** 0.32** -0.31**X3

2012 1 -0.08** -0.41** 0.39** -0.41** -0.85** 0.80** -0.70** -0.98** 0.31** -0.36**

2011 1 -0.14** 0.47** -0.05 0.40** 0.32** -0.38** 0.29** -0.11 -0.2X4

2012 1 -0.30** 0.48** -0.12** 0.14** 0.39** -0.28** 0.003 -0.1 -0.21**

2011 1 -0.22** 0.89** 0.26** -0.53** 0.18** 0.43** -0.22* 0.45**X5

2012 1 -0.18** 0.80** 0.21** -0.56** 0.51** 0.45** -0.21* 0.47**

2011 1 0.11** -0.31** 0.78** -0.83** -0.47** -0.05 -0.28**X6

2012 1 0.05** -0.35** 0.76** -0.77** -0.52** -0.03 -0.30**

2011 1 0.27** -0.46** 0.11** 0.43** -0.21** -0.47**X7

2012 1 0.21** -0.35** 0.32** 0.41** -0.19** - 0.50**

2011 1 -0.63** 0.33** 0.91** -0.38** 0.29**X8

2012 1 -0.64** 0.55** 0.82** -0.35** 0.30**

2011 1 -0.77 -0.79** -0.14* 0.38**X9

2012 1 -0.90** -0.87** -0.12* 0.40**

2011 1 0.52** -0.26* 0.49**X10

2012 1 0.82** -0.24* 0.50**

2011 1 -0.31** 0.33X11

2012 1 -0.30** 0.40**

2011 1 -0.19**X12

2012 1 -0.20**

2011 1X13

2012 1
* and **  indicate significance of values at P=0.05 and 0.01, respectively,  X1: Palmitic, X2: Stearic, X3: Linoleic, X4: Lignoceric, X5: Arachidic,
X6: Eicosenoic, X7: Behenic, X8: O/L ratio, X9: SFA, X10: USFA, X11: Oleic acid, X12: Protein, X13: Oil

expression at phenotypic level. As important parameter
in the present steady is oleic acid, we try to associate
the correlation strategy with all other parameters. Oleic
acid was significantly and negatively associated with
linoleic acid (-0.96** and -0.98**), palmitic acid ( -
0.93** and -0.92**), behenic acid ( -0.47** and -0.52**)
and total saturated fatty acid percentage (-0.78** and-
0.87**) were recorded in both seasons but its association
with eicosenoic acid ( 0.43** and 0.45**), lignoceric
acid ( 0.43** and 0.41**), O/L ratio (0.90** and 0.82**)
and total unsaturated fatty acid (0.51** and 0.82**) were
significantly positive. The inverse relationships between
oleic acid with palmitic acid and linoleic acid was also
evident from various earlier studies (Anderson et al.,
1998). The negative relationship between palmitic acid
and oleic acid was likely due to an increased rate of
palmitic acid elongation to stearic acid with rapid
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desaturation to oleic acid via delta-9 desaturase (Groff
et al., 1996). The strong negative correlation between
oleic acid and linoleic acid results from these being
the chief acyl desaturation of oleic acid leads to
linoleic acid accumulation in the oil (Mercer et al.,
1990). From these correlations it can be concluded
that breeding for increased oleic acid normally results
in reduced palmitic acid and linoleic acid. The
correlation between oil and protein content was
negative, which is important for developing cultivars
for confectionary purpose. Oil content showed
positive correlation with oleic, eicosenoic acid,
lignoceric acid and O/L ratio and negative correlation
with stearic, arachidic and behenic acids (Dwivedi et
al., 1993).
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