Journd

Sca 1954

The Andhra Agric. J 64 (4): 763-769, 2017

Correlation and Path Coefficient Analysis in Groundnut Genotypes
(Arachis Hypogaea L.)

P Dharani Niveditha, M Sudharani, A Prasanna Rajesh and P J Nirmala
Department of Genetic & Pland Breeding, Agricultural College, Mahanandi, Andhra Pradesh

ABSTRACT
Simple correlation coefficients are used to find out the degree and direction of relationship between two
or more variables are worked out for yield components and qualitative characters in fifty genotypes. The highly
significant positive correlation were observed between kernel yield per plant and number of filled pods per plant,
total pods per plant, pod yield per plant, harvest index per cent, 100 kernel weight, shelling per centand SCMR at
60 DAS. Results of path analysis revealed haulm yield per plant, shelling per cent, harvest index per cent and 100
kernel weight were the major contributors of kernel yield by way of their positive and high direct effect. Hence there

is much scope for selecting high yielding genotypes if selection pressure is exerted on above traits.
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Groundnut (Arachis hypogaea L.) is an
important oil and protein producing legume crop
and belongs to family Fabaceae. India is the largest
grower and second producer after China and
occupies an area of 44.46 lakh ha with a production
of 71.81 lakh tonnes and yield of 1615 kg/ha. Andhra
Pradesh occupies third place in production in India.
The productivity of Andhra Pradesh is very low
against Indian productivity of 1615 kg/ha and world
productivity of 1675.9 kg/ha (Annual report 2014-
15, Directorate of Groundnut Research). The low
productivity can be attributed to factors like erratic
rainfall, incidence of pests and diseases in addition
to cultivation of low yielding varieties. Many biotic
stresses are limiting the productivity of groundnut.
Peanut stem necrosis is an important biotic stress
causing severe economic losses in groundnut since
kharif, 2000.

Kernel yield in groundnut is a complex trait
based on various yield component characters and
hence, direct selection for yield is ineffective.
Therefore, selection for various component traits
responsible for conditioning of kernel yield in
groundnut is advocated. In this context, the nature
and magnitude of association among kernel yield
and its component traits important for the breeder
to make an effective selection strategy. Further,
identification of important kernel yield components
and information about their inter-relationship would
be useful in developing high yielding varieties. Path

co-efficient analysis provides an effective means
of finding out the direct and indirect causes of
association and presents a critical examination of
the specific forces acting to produce a given
correlation and also measures the relative
importance of each causal factor.

MATERIAL AND METHODS

The material for the present study
comprised of 50 groundnut genotypes, grown in a
randomised block design with two replications at
Agricultural research station, Kadiri during kharif,
2015. Each treatment was sown in two rows of 5m
length by adopting a spacing of 30 X 10 cm.
Observations were recorded on randomly chosen
five competitive plants for all characters viz., days
to 50 per cent flowering, plant height (cm), number
of filled pods per plant, total pods per plant, number
of seeds per pod, sound mature kernel per cent,
haulm yield per plant (g), pod yield per plant (g),
kernel yield per plant (g), shelling per cent, harvest
index per cent, 100 kernel weight , SPAD
Chlorophyll Meter Reading at 60 days after sowing,
oil content and protein content. The character days
to 50 per cent flowering was recorded on per plot
basis. The simple correlation coefficients (r) for
yield components and qualitative traits were
calculated as per Panse and Sukhatme (1957). The
direct and indirect effects of various characters on
kernel yield were calculated through path coefficient
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analysis as suggested by Wright (1921) and applied
to plants by Dewey and Lu (1959).

RESULTS AND DISCUSSION

Kernel yield in groundnut is a complex trait
based on various yield component characters and
hence, direct selection for yield would be ineffective.
Therefore, selection for various component traits
responsible for conditioning of kernel yield in
groundnut is advocated. In this context, the nature
and magnitude of association among kernel yield
and its component traits are important for the
breeder to make an effective selection strategy.
Further, identification of important kernel yield
components and information about their inter-
relationship would be useful in developing high
yielding varieties. The genotypic and phenotypic
correlations for yield and various yield components
studied in the present investigation are presented
in Table 1. A perusal of these results revealed
phenotypic and genotypic correlations to be of
similar direction and significance. However,
genotypic correlations recorded a higher magnitude
compared to phenotypic correlations indicating the
masking effect of environment. Further, positive and
significant association of kernel yield with number
of filled pods per plant (0.5785 and 0.6102), total
pods per plant (0.5548 and 0.6035), pod yield per
plant (0.8374 and 0.9825), harvest index per cent
(0.4804 and 0.5217), 100 kernel weight (0.4092 and
0.4418), both at phnotypic and genotypic used
respectively. Further, pod yield per plant also
manifestid significant and position association with
harvest index per cent (0.4814 and 0.4254), 100
kernel weight (0.4789 and 0.4424) and SCMR at
60 DAS (0.3438 and 0.3880) was observed in the
present investigation, indicating that an increase in
kernel yield and pod yield could be realized with an
increased performance of these characters.
Therefore, priority should be given to these traits
while making selections for improvement of kernel
yield. These findings are in agreement with the
reports of Shoba et al. (2012) for the traits viz.,
number of filled pods per plant, total pods per plant,
pod yield per plant, harvest index, 100 kernel weight,
shelling per cent and SCMR at 60 DAS. Further,
Reddy et al. (2004) for SCMR at 60 DAS, Reddy
et al. (1986) and Jayalakshmi et al. (2000) for
number of filled pods per plant, Ofori (1996) for

Niveditha et al.,

AAJ 64

total pods per plant, Babaria and Dobariya (2012),
Toprope et al. (2013), Satish (2014) for pod yield
per plant, Babaria and Dobariya (2012),
Chandrasekhar and Kenchenagoudar (2012) and
Alam et al. (2014) for 100 kernel weight, Dolma et
al. (2010 b) and Shoba et al. (2012) for shelling
per cent also reported similar findings.

Patil et al. (2006) and Makinde and Ariyo
(2013) reported significant positive association of
total pods per plant with pod yield per plant;
Dhaliwal et al. (2010) and Satish (2014) for haulm
yield per plant with pod yield per plant; Narasimhulu
et al. (2012) and Babaria and Dobariya (2012) for
pod yield per plant with 100 kernel weight and
Toprope et al. (2013) for pod yield per plant with
SCMR at 60 DAS.

A perusal of the results on inter-character
associations revealed significant and positive
association of days to 50 per cent flowering with
protein content (0.2280 and 0.2660); number of filled
pods per plant with total pods per plant (0.9120 and
0.9553), pod yield per plant (0.4261 and 0.5454),
shelling per cent (0.2121 and 0.3596) and harvest
index  per cent (0.3019 and 0.4081); total pods
per plant with pod yield per plant (0.4443 and 0.5575)
and harvest index per cent (0.2440 and 0.3219);
haulm yield per plant with pod yield per plant (0.2317
and 0.3014) and SCMR at 60 DAS (0.5244 and
0.5575); shelling per cent with harvest index per
cent (0.4804 and 0.5217), 100 kernel weight (0.4092
and 0.4418) and SCMR at 60 DAS (0.2212 and
0.2512) in the present investigation, indicating a
scope for simultaneous improvement of these traits
through selection. These findings are in agreement
with the reports of Sharma and Varshney (1990)
for number of filled pods per plant with total pods
per plant, Sonone et al. (2010) for number of filled
pods per plant with pod yield per plant and Reddy
et al. (1986) for number of filled pods per plant
with shelling per cent.

In contrast, significant and negative
association of days to 50 per cent flowering with
SCMR at 60 DAS (-0.2105 and -0.2543); plant
height with SCMR at 60 DAS (-0.2524 and -
0.2713); haulm yield per plant with shelling per cent
(-0.2396 and -0.4725) and harvest index (-0.6921
and -0.7386); harvest index with SCMR at 60 DAS
(-0.2672 and -0.4958); and 100 kernel weight with
SCMR at 60 DAS (-0.2453 and -0.2678) were
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observed in the present study, probably due to
competition for a common possibility such as
nutrient supply, indicating the need for balanced
selection while effecting simultaneous improvement
of these traits. These findings are in agreement with
the reports of Nirmala (2012) for plant height with
SCMR at 60 DAS; Parameshwarappa et al. 2008
for haulm yield per plant with shelling per cent.

Partitioning the genotypic correlation
coefficients into direct and indirect effects through
path analysis revealed that the shelling percent
(0.93654 & 1.087) followed by harvest index
percent (0.9838 & 0.8560) and halum yield percent
(0.8434 & 0.6272) manigested position direct
effects at phenotypic and genotypic levels
respectvily on kernel yield per plants. (Table 2).
The results are in line with the findings of John et
al (2011), Mukhtar et al. (2013), Vange and Maga
(2014) for haulm yield per plant, Mane et al. (2008)
and Dolma et al.(2010 b) for shelling per cent and
Rao et al. (2014), Kwaga (2013) and satish et al.
(2014) for 100 kernel weight. The character number
of filled pods per plant recorded moderate positive
direct effect (0.2492 and 0.2029) on kernel yield
per plant. These findings are in accordance to the
earlier reports of Zaman et al. (2011) and Shanthala
and Siddraju (2012). The traits viz., number of filled
pods per plant (0.5785 and 0.6102), shelling per cent
(0.2226 and 0.2496), harvest index (0.4804 and
0.5217) and 100 kernel weight (0.4092 and 0.4418)
recorded significant and positive association with
kernel yield per plant. High direct effects of these
traits therefore appear to be the main factor for
their strong association with kernel yield. Hence,
these traits could be considered as an important
selection criteria in all groundnut improvement
programmes and direct selection for these traits is
recommended for improvement of kernel yield.
Further, plant height and haulm yield per plant also
recorded direct positive effects in addition to non-
significant associations in general with kernel yield
per plant, indicating the role of indirect effects and
the need for consideration of indirect effects of these
traits in PSND tolerant groundnut kernel yield
improvement programme.

CONCLUSION:
In the current study highly significant
positive correlation were observed between kernel
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yield per plant and number of filled pods per plant,
total pods per plant, pod yield per plant, harvest
index per cent, 100 kernel weight, shelling per cent
and SCMR at 60 DAS. Further, haulm yield per
plant, shelling per cent, harvest index per cent and
100 kernel weight were identified to be the major
contributors of kernel yield by way of their positive
and high direct effect. Hence, there is much scope
identify high yielding genotypes by focusing on these
traits.
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