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Abstract: The objective of this study was to look at the genetic correlation and path analysis of productive traits in 31
advanced breeding lines in confectionery groundnut, four parents (TG-76, GPBD-5, ICGV 86699, and TGLPS-3) and one
check (ICGV-06189).The trait hundred seed weight showed a significant positive correlation with pod length, sound mature
kernels, mature pods per plant, plant height, pod yield per plant and pod yield according to the correlation coefficient
estimates.Sound mature kernels had a significant relationship with shelling percentage and pod yield per plant had a
positive relationship with kernel yield and haulm yield. These characteristics are used as selection criteria for higher yield.
The highest positive and direct effect on pod yield was found in kernel yield, hundred seed weight, days to 50 per cent
flowering and sound mature kernel. Hence, direct selection for this trait would be successful.
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Introduction

Arachis hypogaea L., the cultivated groundnut or peanut,
is an allotetraploid (2n = 4x = 40). It is most likely to have
originated in the Andes’ eastern foothills (Southern Bolivia
and Northern Argentina). Peanut is grown as an oil seed or
food crop in over 144 countries around the world (including
tropical and warm temperate regions). The commercial
production is mostly limited to the latitudes 400 N and 400 S.
Groundnut is an important oil seed crop that is also used for a
variety of purposes, such as eating the seed (kernel) raw, roasted
and boiled, or processed into confections and peanut flour for
flavor enhancement, or crushing for oil for edible and industrial
uses; source of high quality edible oil (44-56%), protein
(22-30 %) on a dry seed basis, carbohydrates (10-25 %), vitamins
(E, K, and B complex), minerals (Ca, P, Mg, Zn) and fiber.

Groundnut pod yield is complex in nature and is influenced
by a number of different traits. The study of correlation and
path analysis concept reveals different ways in which
component attributes influence complex traits, revealing clear
information of contribution of each trait to the final expression
of the character.Understanding the relationships between yield
and yield components is critical to making the most of these
relationships during selection. Correlation is a biometrical
method for determining the strength of an association between
two pairs of characters and providing information on the
components that could be used as selection criteria in a breeding
programme. Positively correlated yield traits are thought to be
effective because selecting for them would result in a
simultaneous increase in yield (Mahalakshmi et al., 2005). Due
to common association in trait interrelationships, the correlation
coefficient may be confounded with indirect effect.

Path coefficient analysis separates correlation coefficients
into components of direct and indirect effects and measures the
direct influence of one variable on another (Dewey and Lu, 1959).
Information derived from correlation coefficients can be

supplemented by path coefficient analysis, which partitions
correlations into direct and indirect effects. The purpose of
this study was to look into the relationship between pod yield
and its component traits in confectionery groundnut.

Material and methods

The experiment was conducted during summer 2021at
AICRP on Sesame & Niger the Main Agricultural Research
Station, UAS, Dharwad, with the 31 advanced breeding lines
(F,, generation) along with four parents (TG-76, GPBD-5,
ICGV 86699 and TGLPS-3) and one check (ICGV-06189)
(Table 1) were evaluated in randomized complete block design
with two replications. Each breeding lines were sown in 3 meter
length bed in six rows by providing 45 x 15 cm spacing.
Recommended agronomic and plant protection measures were
adopted for the conduct of experiment. Five random plants per
replication were sampled for recording observations from each
genotype per replication and their mean values were used. The
data were recorded for yield and yield attributing traits viz. Days
to 50 per cent flowering, hundred seed weight, pod length, sound
mature kernel, number of pods per plant, mature pods per plant,
days to maturity, plant height, primary branches per plant,
secondary branches per plant, shelling percentage, oil content,
pod yield per plant, kernel yield, haulm yield and pod yield.
Genotypic and phenotypic correlation coefficients were
calculated among the genotypes using the formulae suggested
by Al-Jibouri et al., (1958). Path coefficient analysis was carried
out by using phenotypic and genotypic correlation coefficients
as per the method suggested by Dewey and Lu (1959).

Results and discussion

Groundnut (Arachis hypogaea L.) is an important oilseed
crop of India. In India, oil is the ultimate product of the groundnut
therefore oil content is an important aspect for increased yield
potential. All the breeding efforts so far have been targeted
towards enhancing oil production, either by increasing the oil

180



J. Farm Sci., 35(2): 2022

Table 1.Pedigree of the studied confectionery groundnut genotypes

Names Pedigree

CG-1 TG - 76 x ICGV 86699
CG-2 TG - 76 x ICGV 86699
CG-3 TG - 76 x ICGV 86699
CG-4 TG - 76 x ICGV 86699
CG-5 TG - 76 x ICGV 86699
CG-6 TG - 76 x ICGV 86699
CG-7 TG - 76 x ICGV 86699
CG-8 TG - 76 x ICGV 86699
CG-9 TG - 76 x ICGV 86699
CG-10 TG - 76 x ICGV 86699
CG-11 TG - 76 x ICGV 86699
CG-12 TG - 76 x ICGV 86699
CG-13 TG - 76 x ICGV 86699
CG-14 TGLPS 3 x GPBD-5
CG-15 TGLPS 3 x GPBD-5
CG-16 TGLPS 3 x GPBD-5
CG-17 TGLPS 3 x GPBD-5
CG-18 TGLPS 3 x ICGV 86699
CG-19 TGLPS 3 x ICGV 86699
CG-20 TGLPS 3 x ICGV 86699
CG-21 TG - 76 x GPBD-5
CG-22 TG - 76 x ICGV 86699
CG-23 TG - 76 x ICGV 86699
CG-24 TG - 76 x ICGV 86699
CG-28 ICGV 06189X DH 245-10
CG-29 ICGV 06189X AGL 2766-8
CG-30 ICGV 06189X ICGV 08025-1
CG-31 JSP-39 X GM6-1SSD-5
CG-32 JSP-39 X GM6-1- SSD-25
CG-33 ICGV 06189 X GM 6000-24-5
CG-34 ICGV 06189 X 6000-65-3
ICGV 86699 Parental lines

TG 76 Parental lines

GPBD-5 Parental lines

TGLPS 3 Parental lines

ICGV 06189 Check

content or by increasing the production. But during the past
three decades, the pattern of groundnut utilization has gradually
changed. Both food and confectionery uses of groundnuts are
on the rise. The results revealed that for all the traits studied,
genotypic correlations were higher than their corresponding
phenotypic correlations. This may be due to the relative stability
of genetic resources as majority of them were subjected to
certain amount of selection and are furnished in Table 2.

Correlation evaluates the relationship between different
characteristics, helping to identify effective strategies for
indirect selection using associated traits and simultaneous
selection of multiple traits. In the present study the results
indicated significant and positive correlation between hundred
seed weight and pod yield. Which shows that greater the seed
yield higher the pod yield, which was consistent with the
previous studies of Mukri et al. (2014), Mahalakshmi et al. (2018)
and Tirkey et al. (2018). Therefore breeding for high pod yield
can be fitted without compromising the more seed weight is
preferred character for confectionery groundnut.
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Pod yield per plant of the study was similar as reported by
previous studies of Ramakrishna et al. (2017). The shelling
percentage had a non significant but positive association with
pod yield. There was highly significant and positive association
between pod yield with kernel yield and haulm yield showing
that greater the pod yield there is an increase in the kernel yield
and haulm yield. Similar results were reported by
Lakshmidevamma et al. (2004), Mahalakshmi et al. (2018),
Nagaveni and Khan (2019), Tirkey et al. (2018). Correlation
between pod length and hundred seed weight was significant
and positive which was supported by study of Jahanzaibet al.
(2021).Both genotypic and phenotypic correlation of shelling
percentage had significant and positive correlation with the
kernel yield which was consistent with the study of Roy et al.
(2021) and Jahanzaib et al. (2021).

By considering pod yield as a dependent character, the
correlation coefficient was further partitioned into direct and
indirect effects to determine the direct and indirect effects of
pod yield and yield related traits. Only the mutual association
between the characters was revealed by the information derived
from correlation studies. The path coefficient analysis, on the
other hand, aids in understanding the magnitude of each
character’s direct and indirect contribution to the dependent
character, such as pod yield (Table 3).

In the present investigation path analysis was carried out
to find out the direct and indirect effect of the character
contributed to dependent character pod yield. The Path analysis
using genotypic and phenotypic path coefficient between pod
yield and various characters indicated that the kernel yield
exhibited the highest direct effect on pod yield suggesting, the
prime importance to be given for selection of these character
for improving pod yield. Similar results were reported by
Kushwah ef al. (2016), Hampannavar et al. (2018), Nagaveni
and Khan (2019), Tirkey et al. (2018), Kumari and Sashidharan
(2020). Genotypic path coefficient between the pod yield, the
hundred seed weight and sound mature kernel had direct effect
on pod yield, which was inconsistent with the reports of
Hampannavar et al. (2018), Tirkey et al. (2018) and Meta and
Monpara (2010). Sound mature kernel and oil content showed
the highest positive direct effect to pod yield at genotypic
level and haulm yield. The results of John ez al. (2019) showed
the negligible direct effect at phenotypic level. Pod yield per
plant and kernel yield had highest direct effect on pod yield
which was also reported by the Barad et al. (2021). Pod yield
showed positive significant association with the traits viz.,
hundred seed weight and oil content at genotypic level. Sound
mature kernel, primary branches per plant, kernel yield at both
genotypic and phenotypic level. The pod yield per plant and
haulm yield exhibited significant positive direct effect on pod
yield. These characters can be considered as criteria for selection
for higher yield, as these were mutually and directly associated
with pod yield. Kernel yield had a highest positive direct effect
on pod yield followed by hundred seed weight, oil content and
sound mature kernel. Hence, a direct selection for these traits
would be effective.
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Conclusion

From the 31 advanced breeding lines along with four
parents TG-76, GPBD-5, ICGV 86699 and TGLPS-3 and one
check ICGV- 06189, pod length, sound mature kernels,
mature pods per plant, plant height, pod yield per plant
and pod yield showed a significant and positive correlation
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