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STUDY OF CORRELATION AND PATH ANALYSIS IN GROUNDNUT
UNDER ORGANIC AND INORGANIC FERTILIZER MANAGEMENTS
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S.V. Agricultural College, ANGRAU, Tirupati-517 502, Chittoor Dt., A.P.

ABSTRACT

Correlation and path co-efficient analysis were carried out for pod yield and its contributing characters in 168 germplasm
lines and five checks of groundnut. Correlation studies indicated that pod yield per plant was significantly and positively associ-
ated with harvest index, 100 seed weight, kernel yield per plant, number of mature pods per plant, total number of pods per plant,
shelling percentage and number of pegs per plant. Path analysis revealed that kernel yield per plant under organic management
and kernel yield per plant and total number of pods per plant under inorganic fertilizer management recorded high positive direct
effect on pod yield per plant. Hence, it would be rewarding to give due importance on the selection of these traits for rapid
improvement in pod yield of groundnut.
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INTRODUCTION

Groundnut (Arachis hypogaea L.) (2n = 40), highly
self-pollinated legume crop grown in tropical and sub-
tropical regions of the world, is a good source of oil and
protein. It is a segmental allotetraploid, belongs to family
Fabaceae and is the major oilseed crop in India and in
Andhra Pradesh. Green revolution is one of the reason
for increased use of chemical fertilizers and pesticides
resulting in several harmful effects which affected the
environment. Of late, organic farming is being advocated to
overcome these harmful effects of inorganic management.
But the major constraint for organic farming is the lack
of suitable varieties specifically bred to get higher
productivity and better quality (Dawson et al., 2011).

In several cases varieties that perform well in organic
systems have different yield ranking under inorganic
fertilizer management. Hence it would be a challenge for
the breeding sector to develop cultivars especially for
organic condition. In organic agriculture, the immediate
need is to make available greater quantity of organically
produced seed. Hence there is essential need to encourage
breeding programmes, designed in concert with organic
management.

Correlation in combination with path analysis
provides an opportunity to study the degree and direction
of association of yield with its component characters.

Thus, it helps in establishing suitable selection criteria
for improving the yield in the target environments. Hence
the present study was carried out to obtain information
on the magnitude of relationship of individual yield
components on yield, interrelationships among
themselves and to measure their relative importance.

MATERIAL AND METHODS

The material for the present study comprised of 168
germplasm lines and five checks of groundnut evaluated
in two separate field experiments (organic and inorganic)
using Augumented design II, during kharif, 2016 at
dryland farm of S.V. Agricultural college, Tirupathi.
Under each management practice whole plot is divided
into six blocks. In each block 28 germplasm lines along
with five checks were sown. In each management practice
every germplasm line was sown in single row of 2 m
length with a spacing of 30 cm between the rows and 10
cm between the plants within the row. In organic
management practice, FYM @ 5 t ha-1 at the time of field
preparation was applied. Seed treatment was done with
beejamrutha before one day of sowing. Jeevamrutha was
applied at 15 days interval and panchagavya was applied
on 25th and 35th day after sowing and also whenever
pest incidence occurred.

In inorganic fertilizer management practice,
recommended dose of chemical fertilizers @ 20 kg N,
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40 kg P2O5 and 40 kg K2O per hectare in the form of
urea, single super phosphate and murate of potash were
broadcasted before sowing. Seed treatment was done with
bavistin @ 3 g kg-1of seed For the control of insect pests
chlorofenopyr @ 2 ml l-1 was used. Except disease and
such as pest control measures, cultural practices such as
weeding, gypsum (@ 500 kg ha-1) application and
irrigation were followed in common for both management
practices to maintain good crop growth.

Observations were recorded on five randomly
selected plants in each germplasm line for 14 traits viz.,
days to 50 per cent flowering, days to maturity, plant
height (cm), number of primary branches per plant,
number of pegs per plant, number of mature pods per
plant, number of immature pods per plant, total number
of pods per plant, 100 seed weight (g), shelling percent
(%), sound mature kernel percentage (%), harvest index
(%), kernel yield per plant (g) and pod yield per plant
(g). The simple correlation coefficients were calculated
using the method given by Panse and Sukhatme (1985)
and path coefficient analysis as suggested by Dewey and
Lu, (1959).

RESULTS AND DISCUSSION

The analysis of variance in respect of 14 characters
recorded significant differences among the entries for all
the characters under both organic and inorganic fertilizer
managements except for number of primary branches per
plant, shelling percentage and harvest index which were
non-significant under organic fertilizer management and
significant under inorganic fertilizer management
indicating the presence of considerable amounts of genetic
variation for different traits in the experimental material.
The data on all the fourteen characters was subjected to
statistical analysis. Simple correlation coefficients
between pod yield and its components under both organic
and inorganic fertilizer managements were presented in
Table 1 and 2.

Under organic fertilizer management practice pod
yield per plant showed highly significant and positive
correlation with kernel yield per plant (r = 0.963**)
followed by number of mature pods per plant (r =
0.832**), total number of pods per plant (r = 0.828**),
harvest index (r = 0.604**), 100 seed weight (r =
0.485**), days to maturity (r = 0.447**), number of pegs
per plant (r = 0.464**), days to 50% flowering (r =
0.276**) and shelling percentage (r = 0.340**). These
results indicate that increase in these traits leads to
increase in pod yield.

Under inorganic fertilizer management pod yield per
plant exhibited highly significant and positive relationship
with kernel yield per plant (r = 0.955**), total number of
pods per plant (r = 0.796**), number of mature pods per
plant (r = 0.794**), harvest index (r = 0.692**), 100 seed
weight (r = 0.545**), number of pegs per plant (r = 0.446**),
shelling percentage (r = 0.277**), number of immature
pods per plant (r = 0.265**), plant height (r = 0.244**)
and number of primary branches per plant (r= 0.162*)
indicating that increase in these traits would result in
increase in the pod yield.

Results of significant and positive association of pod
yield per plant with harvest index, total number of pods
per plant and 100 seed weight was reported by Maunde
et al. (2015). Significant and positive correlation of pod
yield per plant with kernel yield per plant and number of
mature pods per plant was registered by Kumar et al.
(2012) and Jain et al. (2016) and for number of primary
branches per plant by Vasanthi et al. (2015). The results
of significant and positive association for number of pegs
per plant, days to 50 per cent flowering and shelling
percentage were in accordance with the reports of
Mahalakshmi et al. (2005), Satish (2014) and Shukla and
Rai (2014) respectively.

Path coefficient analysis of pod yield per plant as
dependent variable and characters with significant
association with pod yield as independent variables was
conducted for organic and inorganic fertilizer
managements and the results were furnished in Table 3
and 4.

Under organic fertilizer management the trait kernel
yield per plant (1.09086) exhibited very high positive
direct effect and shelling percentage recorded high
negative direct effect (-0.29621) on pod yield per plant.
Similar high negative direct effect of shelling percentage
on pod yield per plant was registered by Kumar et al.
(2012) and Rao et al. (2014).

On the other hand 100 seed weight (0.02057),
number of pegs per plant (0.00426), number of mature
pods per plant (0.09194) exhibited negligible positive
direct effects on pod yield per plant. Days to 50 per cent
flowering (-0.00112), days to maturity (-0.02554), total
number of pods per plant (-0.03970) and harvest index
(-0.00817) showed negligible negative direct effects on
pod yield per plant. Negligible negative direct effect of
days to 50 per cent flowering on pod yield per plant was

Correlation path analysis of organic and inorganic fertilizer manage in groundnut
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reported by Korat et al. (2010) and similar trend for
harvest index by Venkateswarlu et al. (2007) and for days
to maturity by Pavankumar et al. (2014) was reported.

Under inorganic fertilizer management the traits,
total number of pods per plant (1.55957) and kernel yield
per plant (1.06911) showed very high positive direct
effects whereas number of mature pods per plant (-1.40893)
recorded very high negative direct effect on pod yield
per plant. Similar results were also found by Kumar et
al. (2012), Rao et al. (2014) and Jain et al. (2016), who
reported a very high positive direct effect of kernel yield
per plant with pod yield per plant and Patil et al. (2006)
have reported a positive direct effect of total number of
pods per plant with pod yield.

From the result of present investigation, it could be
concluded that kernel yield per plant under organic
management and kernel yield per plant and total number
of pods per plant under inorganic fertilizer management
were major contributing characters for pod yield.
Therefore, these traits should be given due consideration
for indirect selection to improve pod yield to obtain
superior genotypes under target environment.
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