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Abstract: Present investigation was carried out to examine the correlation and path analysis for seed yield and its
contributing traits in 112 bunch genotypes along with 4 checks of groundnut. The result of character association revealed
that dry pod yield per plant was positively and significantly correlated at both genotypic as well as phenotypic level with
number of branches per plant (ry =0.19%, r, =0.19*), 100-kernel weight (ry =0.19%*, r, =0.19**), harvesting index (r,=0.80**,
r, =0.78**) and oil content (ry =0.20%*, r,=0.20*) proving that grain yield could be enhanced by selecting genotypes
containing higher values for these attributes. Path coefficient analysis for dry pod yield per plant was carried out at genotypic
level using thirteen characters. Out of these thirteen characters Initiation of pegging, number of branches per plant, 100-
kernel weight, harvesting index and oil content exhibited positive significant association with dry pod yield per plant. These
characters also exhibited prominent role as indirect effects of most component traits on seed yield per plant hence these traits
should be considered as an essential selection criteria toward optimizing crop yield.
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INTRODUCTION

Groundnut (Arachis hypogaea L.) is the 'king' of
oilseeds. It is very important oil seed crop for
India as well as in world and this crop is a member of
Papilionaceae family. Groundnut was originated
from Brazil and it was popularly known as
peanut/Monkey-nut/African nut/Chinese nut/ Manila
nut/ Kipper nut/ Hawks nut/ Jar nut/ Earth chestnut/
Goober pea/ Ground pea and Ground bean (Johnson,
1964). Groundnut is an annual legume crop which is
responsible to supply edible oil for human
consumption and recognized as peanut in America
and several other names such as It is well known as
Mungphali in India. Groundnut is an autotetraploid
legume crop with basic chromosome number of 2n =
4x = 40. The flowers of groundnut are characterized
as cleistogamy, therefore, crop is highly self-
pollinated in nature. After pollination ovary becomes
stalk like structure known as Gynophore.
Groundnut’s fruit known as Pods. Botanically,
cultivated groundnut can be classified into two sub-
species, which mainly differed in their branching
pattern  (sub-species hypogaea with alternate
branching habit and sub-species fastigiata with
sequential branching habit). Each sub-species is
again divided into two botanical varieties, sub-
species hypogaea into var. hypogaea (virginia) and
var. hirsuta (Peruvian runner); and sub-species
fastigiata into var. fastigiata (Valencia); and var.
vulgaris (spanish). In trade, bold seeded types are
referred to as Virginia and the small seeded as
Spanish (Ramanathan, 2001). India ranks the first in
area and second largest producer next to China. India
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accounts for about 40 per cent of the world area and
30 per cent of the world production of groundnut. In
India, it is grown on about 48.537 lakhs hectares area
with a production of 69.696 lakhs tones and
productivity of about 1436 kg/ha (Annual Report of
ICAR-DGR, Junagarh Kharif, 2019). In India, about
91 per cent of total groundnut area is mostly confined
to the States of Gujarat, Andhra Pradesh, Tamil
Nadu, Karnataka, Maharashtra and Orissa. The rest
of the area and production is scattered mainly in the
States of Rajasthan, Uttar Pradesh, Madhya Pradesh
and Punjab.

In Rajasthan it is mainly grown in the districts of
Chittorgarh, Jaipur, Dausa, Swai Madhopur, Tonk,
Bhilwara, Nagaur, Sikar and Karauli covering an
area of 7.34 lakhs hectare with a production of
16.122 lakhs tonnes and productivity of about 2195
kg/ha (Commissionerate of Agriculture, Jaipur,
Rajasthan, 2019-20).

In groundnut, overall seed yield is constituted by
different yield components which make it a
quantitatively inherited trait. Direct selection of seed
yield would not be a reliable approach without giving
due importance to it’s genetic nature, owing to its
complex nature of inheritance. Information on the
correlation coefficient between the yield components
and seed vyield is the pre-requisite for crop
improvement. Though the correlations give
information about the component traits, they do not
provide a true picture of relative importance of direct
and indirect effects of these component traits on seed
yield. Hence, the present study was carried out to
obtain information on the magnitude of relationship
of individual yield components on vyield, inter-
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relationships among themselves and to measure their
relative importance.

MATERIALS AND METHODS

The 112 bunch genotypes along with 4 checks was
evaluated in augmented design with seven blocks
during kharif, 2017 at Instructional Farm, College of
Technology and Engineering, MPUAT, Udaipur.
Each treatment were sown in a plot of 5 m length and
3 m width plot maintaining crop geometry of 30 cm
row to row and 10 cm plant to plant spacing. All the
recommended package of practices of zone IVA of
Rajasthan was followed to raise a healthy crop.
Observations were recorded on five randomly
selected competitive plants from each treatment in
each replication for all the characters except days to
50 per cent flowering, days to maturity, 100-kernel
weight and oil content as they were recorded on plot
basis in each replication for each genotype. Mean
value of 5 plants was used for statistical analysis.

The phenotypic and  genotypic  correlation
coefficients of all the characters were worked-out as
per Fisher (1954), Al-Jibouri et al. (1958) and Singh
and Choudhary (1979). The significance of
correlation was tested by using the procedure of ‘t’
test given by William Sealy Gosset (1908).

(a) Genotypic correlation coefficient

Covxy (9)
My =
O~ W@
(b) Phenotypic correlation coefficient
r (p)——Soy ()
T Vx () Vy (p)

Where,

Iy (9) = Genotypic correlation coefficient between X
and Y traits

Iy (p) = Phenotypic correlation coefficient between
Xand traits

Cov,y (g) = Genotypic covariance of X and Y traits
Covyy (p) = Phenotypic covariance of X and Y traits
V, (g) = Genotypic variance for X trait

V, (9) = Genotypic variance for Y trait

V, (p) = Phenotypic variance for X trait

Vy (p) = Phenotypic variance for Y trait

The path coefficient analysis was carried out as per
the method suggested by Dewey and Lu (1959).

ryY fafio..... 112 P.Y
rRY f21T20. ... 212 P.Y
RY  Topifoa. . M212 PY

A B C
Where,

rY, r.Y, r3Y,...., ripY are the genotypic correlations
of days to 50 per cent flowering, duration between
flowering to pegging, initiation of pegging, plant
height (cm), number of branches per plant, days to

maturity, sound mature kernels (%), 2100-kernel
weight (g), shelling percentage (%), biological yield
per plant (g), harvest index (%), oil content (%) and
dry pod yield per plant (Y) respectively.
(1) P1Y, PY, PaY, oo, , PoY are the
direct effects of days to 50 per cent flowering,
duration between flowering to pegging, initiation of
pegging, plant height (cm), number of branches per
plant, days to maturity, dry pods yield per plant (g),
sound mature kernels (%), 100-kernel weight (g),
shelling percentage (%), biological yield per plant
(9), harvest index (%), oil content (%) respectively.
OrA=BC
Values of ‘C’ vector were obtained as:
C=B'A

Where,
A is the vector of direct correlations of nine
characters with yield Y.
B™ is the inverse of mutual correlation matrix of
characters.
C is the vector of direct effects.
The inverse of this matrix was carried out by Pivotal
Condensation Method (Singh and Chaudhary, 1979).
To obtain indirect effect, B matrix was multiplied
with vector C as follows:

D=CXB
Where,
D is the matrix of direct and indirect effect
B is the matrix of correlation among nine characters.
The residual effect was computed as follows:

R=\1-(LYPY +0,YP,Y + 1YY 4o +ILYPY

Where, R is the residual effect.
RESULTS AND DISCUSSION

A perusal of Table-1 revealed that dry pod yield per
plant was positively and significantly correlated at
both genotypic as well as phenotypic level with
number of branches per plant (ry =0.19%, r, =0.19%),
100-kernel weight (ry =0.19*, r, =0.19**), harvesting
index (ry =0.80**, r, =0.78**) and oil content (rq
=0.20*, r,=0.20*). These findings are in accordance
with Mathews et al. (2001), Nagda et al. (2001), Giri
et al. (2009), Sumathi and Muralidharan (2007), John
et al. (2009) Awatade et al. (2010), Yadlapalli (2014)
and Kahate et al. (2014). Existence of significant
positive correlation of days to 50 per cent flowering
with plant height (rg =0.89**rp= 0.25**) at both
genotypic phenotypic level, initiation of pegging
(0.82**), days to 75 % maturity (-0.21*), duration
between flowering to pegging (-0.19*%)  shows
significant correlation at phenotypic level. Days to
75 per cent maturity shows significant negative
correlation with initiation of pegging (-0.23*) at
phenotypic level only. Initiation of pegging shows
significant negative correlation with 100-kernals
weight (-0.34**), oil content (-0.28**) and shows
significant positive correlation with harvesting index
(0.27**) at genotypic level while shows significant



JOURNAL OF PLANT DEVELOPMENT SCIENCES VOL. 13(3) 145

positive correlation with duration between flowering
to pegging (rp =0.39**) and plant height (0.27**) at
phenotypic level. Duration between flowering to
pegging (days) shows significant negetive correlation
with 100- kernels weight (-0.21*) at phenotypic only.
The plant height shows significant positive
correlation with days to 50 % flowering (0.89**) at
genotypic level only. Number of branches per plant
shows significant positive correlation with biological
yield (rg=0.26**, rp=0.24*) and dry pod yield per
plant (rg=0.19*, rp=0.19*) at both genotypic and
phenotypic levels. Sound mature kernels shows
significant positive correlation with 100-kernals
weight (rg=0.52**, rp=0.43**) at both genotypic and
phenotypic levels. 100-kernel weight shows
significant positive correlation with dry pod yield per
plant (rg=0.19*, rp=0.19*) both genotypic and
phenotypic levels. While shelling percent (rp=0.24%*),
sound mature kernels (rg=0.52**), initiation of
pegging (rg=-0.34**) shows significant positive
correlation with 100-kernel weigh. Biological yield
per plant shows significant negative correlation with
harvesting index (rg=-0.46**, rp=-0.49**) at
genotypic and phenotypic levels and number
branches per plant showed positive correlation at
genotypic level (rg=0.26**) with biological yield per
plant. Harvesting index shows significant positive
correlation with dry pod vyield per plant
(rg=0.80**,rp=0.78**) both genotypic as well as
phenotypic levels while initiation of pegging
(rg=0.27**) and biological yield per plant (rg=-
0.46**) shows significant correlation with harvesting
index at genotypic level only. Oil content per cent
shows significant positive correlation with dry pod
yield per plant (rg=0.20*, rp=0.20*) at both
genotypic and phenotypic levels. While initiation of
pegging shows significant negative genotypic
correlation (rg=-0.28**) with oil content.

Present experimental findings revealed that number
of branches per plant, 100-kernel weight, biological
yield per plant and oil content are important
contributing traits for dry pod yield per plant because
these showed high magnitude of significant positive
correlation with dry pod yield. Hence, these traits can
be used for selection for high dry pod yield per plant.
Path coefficient analysis for dry pod yield per plant
was carried out at genotypic level using thirteen
characters. Out of these thirteen characters Initiation
of pegging, number of branches per plant, 100-kernel
weight, harvesting index and oil content exhibited
positive significant association with dry pod yield per
plant, hence only these characters were described for
path analysis study.

(i) Initiation of pegging

The result depict in Table-2 indicated that significant
positive correlation of initiation of pegging with dry
pod yield per plant (0.25**) was mainly due to its
high direct effect (-0.84). Characters viz., 100-kernel
weight(g) (0.29), biological yield per plant (0.08), oil
content (0.24) also affects this association in positive

direction but days to 50% flowering (-1.10), days to
maturity (-7.58), duration between flowering to
pegging (days) (-7.58), plant height (-1.07), number
of branches per plant (-0.13), sound mature kernels (-
0.04), shelling % (-7.58), harvesting index (-0.23)
also affects this association in negative direction.

(ii) Number of branches per plant

The result depict in Table-2 indicated that the
significant positive correlation of number of
branches per plant with dry pod yield per plant
(0.19%) was mainly due to its direct effect (-6.45).
Characters viz., plant height (0.71) and oil content
(0.56) also affects this association in positive
direction but 100-kernel weight(g) (-0.45), biological
yield per plant (-1.67), days to 50% flowering (-
0.57), days to maturity (-58.04), duration between
flowering to pegging(days) (-58.04), sound mature
kernels(-1.04), shelling %(-58.04) and initiation of
pegging (-1.0) also affects this association in
negative direction.

(iii) 100-kernals weight

The result depict in Table-2 indicated that the
significant positive correlation of 100-kernals weight
with dry pod yield per plant (0.19*) was mainly due
to its direct effect (-0.15). Characters viz., plant
height (0.01) and initiation of pegging (0.05) also
affects this association in positive direction but oil
content (-0.01), biological yield per plant (-0.01),
days to maturity (-1.31), duration between flowering
to pegging (days) (-1.31), number of branches per
plant, (-0.01), sound mature kernels (-0.08), shelling
percent (-1.31), harvesting index (-1.0) also affects
this association in negative direction. Similar results
were also reported by Mathews et al. (2001) and
Awatade et al. (2010).

(iv) Harvesting index

The result depicts in Table-2 indicated that the
significant positive correlation of harvesting index
with dry pod yield per plant (0.80**) was mainly due
to its direct effect (3.06). Characters viz., plant height
(0.01), initiation of pegging (0.83), days to 50%
flowering (0.14), days to maturity (27.51), duration
between flowering to pegging (days) (27.51), sound
mature kernels (0.16), shelling percent (27.51),
initiation of pegging (0.83), oil content (0.21) and
100-kernels weight (0.31) affects this association in
positive direction but biological yield per plant (-
1.40) also affects this association in negative
direction. Similar results were also reported by
Vekariya et al. (2011), Babariya and Dobariya
(2012) and Kumar et al. (2012).

(v) Oil content

The result depict in Table-2 indicated that the
significant positive correlation of oil content with dry
pod yield per plant (0.20*) was mainly due to its
direct effect (-0.38). Characters viz., days to 50%
flowering (0.06), initiation of pegging (0.11), plant
height (0.05), number of branches per plant (0.03),
sound mature kernel (0.04) affects this association in
positive direction but days to maturity (-3.43),
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duration between flowering to pegging (-3.43), 100- index (-0.03) also affects this association in negative
kernel weight (-0.02),shelling per cent (-3.43), direction. Similar results were also reported by
biological yield per plant (-0.06) and harvesting Kahate et al. (2014) and Awatade et al. (2010).

Table 1. Genotypic (above diagonal) and Phenotypic (below diagonal) correlation coefficients among different
characters in Groundnut (Arachis hypogaea L.)

S Characters Daysto Daysto Initiation Duration  Plant No. of Sound 100- Shelling Biological Harvesting  Oil Dry
No. 50% maturity  of b/w  height(cm) branches mature kernel %  yieldper index content pod
flowering pegging flowering per  kernels weight plant(gm) %  yield
to pegging plant (%) (9) per
(days) plant
(9)
1. Days to 50% flowering 9.00 131 9.00 0.89** 0.09 014 -0.03 9.00 0.03 0.05 -0.16 0.08
2. Days to maturity -0.21* 9.00 9.00 9.00 9.00 9.00  9.00 9.00 9.00 9.00 9.00 9.00
3. Initiation of pegging 0.82**  -0.23* 9.00 127 0.15 0.04 -0.34** 9.00 -0.09 0.27**  -0.28** 0.25**
4. Duration b/w flowering -0.19*  -0.04  0.39** 9.00 9.00 9.00  9.00 9.00 9.00 9.00 9.00 9.00
to pegging (days)
5. Plant height (cm) 0.25**  -0.09  0.27** 0.06 -0.11 008 -0.06 9.00 0.05 0.00 -0.13  0.05
6. No. of branches per 0.07 -0.08 0.06 0.03 -0.04 016  0.07 9.00  0.26** 0.00 -0.09 0.19*
plant
7. Sound Mature kernels 0.07 -0.00 0.03 -0.07 0.00 0.13 0.52**  9.00 0.13 0.05 -0.10 0.16
(%)
8. 100-kernel weight (g) -0.01 -0.04 -0.12 -0.21* -0.08 0.08  0.43** 9.00 0.09 0.10 0.04 0.19*
9. Shelling % 0.09 -0.18 0.10 0.02 0.12 0.06 -0.03  0.24** 9.00 9.00 9.00 9.00
10. Biological yield per -0.04 0.00 -0.02 0.08 0.05 0.24* 012 006 -0.07 -0.46** 015 0.17
plant(g)
11. Harvesting index 0.08 -0.09 0.05 -0.03 -0.02 0.01 004 012 0.08  -0.49** 0.07 0.80**
12. Qil content % -0.09 -0.03 -0.08 -0.05 -0.08 -0.09 -0.09 004 -014 0.14 0.07 0.20*
13. Dry pod yield per plant ~ 0.05 -0.08 0.04 0.01 0.03 019* 015 0.19* 0.2 0.14 0.78**  0.20*
()

*, ** Significant at 5% and 1% level of significance, respectively

Table 2. Genotypic path analysis for dry pod yield per plant (g)

S. Characters Daysto Daysto Initiation Duration b/w  Plant No. of  Sound 100-  Shelling Biological Harvesting  Oil Rg
No. 50% maturity  of flowering to height(cm) branches mature  kernel %  yieldper index content
flowering pegging pegging(DAS) per kernels  weight plant (g) %
plant (%) (@

1. Days to 50% 6.47 -0.20 -1.10 -0.20 -4.55 -0.57 0.09 000  -0.20 0.11 0.14 0.06 0.08
flowering

2. Daysto 58.19 -0.02 -7.58 -0.20 -45.77  -58.04 5.96 -1.31  -020  33.88 27.51 -343 9.00
maturity

3. Initiation of 8.44 -0.20 -0.84 -0.20 -6.44 -1.00 0.03 005  -0.20 -0.34 0.83 011  0.25**
pegging

4. Duration 58.19 -0.20 -7.58 -0.02 -45.77  -58.04 5.96 -1.31  -020  33.88 27.51 -3.43 9.00
between
flowering to
pegging
(days)

5. Plant height 5.78 -0.20 -1.07 -0.20 -5.09 0.71 0.05 001  -0.20 0.18 0.01 0.05 0.05
(cm)

6. No. of 0.57 -0.20 -0.13 -0.20 0.56 -6.45 0.10 -0.01 -0.20 0.97 0.00 0.03 0.19*
branches per
plant

7. Sound 0.92 -0.20 -0.04 -0.20 -0.41 -1.02 0.66 -0.08  -0.20 0.50 0.16 0.04 0.16
mature

kernels (%)
8. 100-kernel -0.20 -0.20 0.29 -0.20 0.31 -0.45 0.34 -0.15 -0.20 0.33 0.31 -0.02 0.19*
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weight(g)
9. Shelling % 58.19 -0.20 -7.58 -0.20 -45.77
10. Biological 0.20 -0.20 0.08 -0.20 -0.24
yield per
plant(g)
11. Harvesting 0.29 -0.20 -0.23 -0.20 -0.01
index
12. Oil content -1.01 -0.20 0.24 -0.20 0.68

%

-58.04 5.96 -1.31 -0.02 33.88 27.51 -3.43 9.00

-1.67 0.09 -0.01 -0.20 3.76 -1.40 -0.06 0.17
-0.00 0.04 -0.01 -0.20 -1.72 3.06 -0.03  0.80**
0.56 0.06 0.01 0.20 0.56 021 0.38 0.20

Residual effect = .127

Residual effect

The residual effect on dry pod yield per plant was
0.12 indicated that 99.88 percent of variability was
governed by above said character and 0.12 per cent
variability was due to environment effect.
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