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Experiment were undertaken to study the genetic variability for yield and its related traits in groundnut at
Research farm of Agriculture College Navile, Shivamogga during Kharif - 2014-2015. A total of forty
nine groundnut genotypes were studied. The highest genetic coefficient of variation was observed for
secondary branches per plant followed by immature pods, mature pods, pod bearing nodes, pod yield and
kernel weight per plant. The highest heritability was observed in matured pods per plant and days to 50 per
cent flowering (99 %) followed by kernel weight per plant (98 %), 100 kernel weight (98 %), pod bearing
nodes (98 %), immature pods per plant (97%), plant height (96%), oil content (96%) and secondary
branches (96%). The pod yield per plant showed the highly significant and positive association with
number of pod bearing nodes, number of matured pods per plant, kernel weight per plant and days to 50
percent flowering. The number of mature pods per plant had highly positive direct effect on pod yield per
plant. Therefore, branches per plant, height of main axis, pods per plant, kernel weight per plant, days to
50 percent flowering, shelling percentage and days to maturity were identified to be the important
characters which could be used in selection for yield.
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INTRODUCTION

Groundnut (Arachis hypogaea L.) is one of the chief protein
rich vegetable oil crop of the world belonging to the family
Fabaceae, which ranks thirteenth in its importance among the
world food crops. It is an annual legume, native to south
America (Brazil), being grown throughout the tropical, sub
tropical and warm temperate regions of the world. Its seeds are
rich source of edible oil (43-55 %) and protein (25 to 28
%).The basic key to bring about the genetic upgrading to a crop
is to utilize the available genetic variability. The variability in
the population is largely due to genetic cause with least
environment effect, the possibility of selecting superior
genotype is a pre-requisite for obtaining higher yield, which is
ultimate expression of various yield contributing characters.
Selection for high yielding types with wider adaptability shall
be not only very useful but shall help in increasing the
production both locally and globally. Genetic improvement of
seed yield, alone, is not possible through phenotypic selection
because of polygenic nature and low heritability. Hence,
resorting to selection through correlated response entailing
several contributing factors which influence seed production
both directly and indirectly shall be most appropriate. The path
coefficient analysis is one of the effective technique to sought
out inter relationship between different yield characters and
their direct and indirect effect on yield through correlation
values. The present study was undertaken to understand

variability and the relationship between various characters and
their contribution to yield.

MATERIAL AND METHODS

The experiment was carried out at University of Agricultural
and Horticultural Sciences, Research Farm of Agriculture
College Navile, Shivamogga, during 2014-15. A total of 49
groundnut genotypes were sown in simple lattice design with
two replications. Crop was raised in 4 m length with spacing of
30 x 10 cm.  All the recommended agronomic practices were
followed to raise healthy crop. Observations were recorded on
five randomly selected plants in each entry on days to 50 per
cent flowering, days to maturity, height of main axis, number
of primary branches, number of secondary branches, number of
nodes on main axis, number of pod bearing nodes, number of
mature pods per plant, number of immature pods per plant,
total number of kernels per plant, kernel weight per plant, 100
kernel weight, oil content and shelling percentage. The data
were subjected to analyzed by mean values were used for
analysis of variance and coefficient of variation was calculated
as per De Vane (1952) and Burton (1953). Heritability in broad
sense and genetic advance were calculated as per Johnson et
al., (1955) and The correlation coefficients and path analysis
were done as per Al-jibouri et al. (1958) and Wright(1921),
Dewey and Lu (1959) respectively.

Available Online at http://www.recentscientific.com
International Journal
of Recent Scientific

ResearchInternational Journal of Recent Scientific Research
Vol. 6, Issue, 6, pp.4568-4570, June, 2015



Sanjeevakumar Patil et al., Genetic Variability And Character Association Studies For Yield And Yield Attributing Components
In Groundnut (Arachis Hypogeae L.)

4569 | P a g e

Table 2 Phenotypic correlation coefficients between different traits in Groundnut during Kharif-2014

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15

X1 1.00
X2 -0.442** 1.00
X3 -0.491** 0.680** 1.00
X4 0.435 ** -0.280** -0.257 * 1.00
X5 -0.167 0.058 0.204 * 0.332** 1.00
X6 -0.116 -0.008 0.133 0.428** 0.957** 1.00
X7 -0.202 * 0.226 * 0.280 ** -0.213* 0.415** 0.137 1.00
X8 -0.021 -0.070 -0.028 0.095 0.313** 0.343 ** -0.006 1.00
X9 -0.020 0.081 0.233 * 0.216 * 0.578** 0.620 ** 0.030 0.248 * 1.00
X10 0.111 0.249 * 0.095 -0.238* -0.613** -0.608 ** -0.188 -0.216* 0.010 1.00
X11 0.036 0.178 0.004 -0.297** -0.253* -0.288 ** 0.041 -0.024 -0.100 0.288** 1.00
X12 -0.633** 0.546** 0.731 ** -0.514** 0.065 -0.0007 0.227 * 0.017 0.190 0.167 0.053 1.00
X13 -0.155 -0.123 0.073 -0.0468 0.055 0.074 -0.041 0.054 0.105 0.022 -0.086 0.053 1.00
X14 0.413** -0.319** -0.185 0.186 -0.209 * -0.182 -0.142 0.028 0.145 0.062 0.022 -0.223* -0.152 1.00
X15 -0.215 0.2369 0.316 0.131 0.665 0.712 0.041 0.269 0.794 -0.075 -0.140 0.225 0.208 -0.363 1.00

*, ** Significant at P=0.05 and P = 0.01 level respectively
Where, X1 = Height  of  main  axis X6 = Number  of  matured pods  per plant               X11 = Days to maturity
X2 = Number  of  primary  branches                X7 = Number  of  immatured pods  per plant           X12 = Days to 50 percent  flowering
X3 = Number  of secondary branches X8 = Total  no  of  kernels  per plant X13 = Oil content
X4 = Number  of nodes  on main  axis X9 = Kernel weight  per  plant X14 = Shelling percentage
X5 = Number  of pod  bearing  nodes X10 = 100  kernel  weight X15 = Pod yield per plant

Table 1 Estimates of variability, heritability and genetic advance in Groundnut genotypes during Kharif-2014

Character Mean
Range GCV

(%)
PCV
(%)

Heritability in
Broadsence(H2)

Genetic
advance

GA as
Percent of meanMin Max

Days to 50%  flowering 33 29 43.00 11.78 11.80 99 7.97 24.23
Height  of  main  axis 28.09 19.70 39.30 14.35 14.64 96 8.14 28.98

Number  of  primary  branches 8 5 14 20.46 23.00 79 3.09 37.52
Number  of  secondary branches 7 2 26 71.51 72.64 96 9.63 145.02
Number  of  nodes  on main  axis 13 10 19 17.70 18.88 87 4.48 34.17
Number  of  pod  bearing  nodes 51 31 85 27.42 27.57 98 28.57 56.21

Days  to  maturity 116 108 120.00 2.47 2.52 96 5.80 5.00
Number  of matured pods  per plant 43 21.00 70.00 30.11 30.24 99 26.27 61.76

Number  of  immatured pods  per plant 8.26 2.00 19.00 48.57 49.22 97 8.16 98.73
Pod  yield  per  plant 31.27 18.50 56.50 23.99 24.12 98 15.37 49.14

Total  no  of  kernels  per  plant 35.00 15.00 72.00 20.25 21.20 95 10.97 14.02
Kernel weight  per  plant 22.82 12.90 35.50 23.71 23.88 98 11.06 48.49

100  kernel  weight 33.80 21.00 48.50 19.67 19.80 98 13.61 40.27
Shelling (%) 68.5 52.6 88 10.75 11.23 91 4.47 21.23

Oil  content (%) 44.55 40.6 48.5 10.62 10.83 96 8.2 21.48

Note: GCV: Genotypic coefficient of variation; PCV: Phenotypic coefficient of variation; GA: Genetic Advance

Table 3 Direct (diagonal) and indirect effects of yield components on pod yield per plant in Groundnut

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14

X1 0.0045 -0.0020 -0.0022 0.0020 -0.0008 -0.0005 -0.0009 -0.0001 -0.0001 0.0005 0.0002 -0.0029 -0.0007 0.0019
X2 -0.0170 0.0384 0.0261 -0.0108 0.0022 -0.0003 0.0087 -0.0027 0.0031 0.0096 0.0068 0.0210 -0.0047 -0.0122
X3 -0.0563 0.0780 0.1146 -0.0295 0.0234 0.0153 0.0322 -0.0033 0.0268 0.0109 0.0005 0.0838 0.0085 -0.0212
X4 -0.0507 0.0327 0.0300 -0.1165 -0.0387 -0.0499 0.0248 -0.0111 -0.0252 0.0277 0.0346 0.0599 0.0055 -0.0217
X5 0.1009 -0.0353 -0.1235 -0.2009 -0.6038 -0.5784 -0.2511 -0.1895 -0.3495 0.3706 0.1529 -0.0397 -0.0337 0.1262
X6 -0.1020 -0.0070 0.1171 0.3749 0.8381 0.8749 0.1201 0.3008 0.5426 -0.5326 -0.2526 -0.0006 0.0656 -0.1599
X7 -0.0185 0.0206 0.0256 -0.0194 0.0379 0.0125 0.0912 -0.0006 0.0028 -0.0172 0.0038 0.0208 -0.0038 -0.0130
X8 -0.0011 -0.0034 -0.0014 0.0046 0.0152 0.0167 -0.0003 0.0485 0.0120 -0.0105 -0.0012 0.0009 0.0026 0.0014
X9 -0.0136 0.0537 0.1542 0.1425 0.3815 0.4088 0.0200 0.1634 0.6591 0.0067 -0.0660 0.1255 0.0698 0.0957
X10 0.0131 0.0293 0.0112 -0.0280 -0.0721 -0.0715 -0.0222 -0.0254 0.0012 0.1175 0.0339 0.0197 0.0027 0.0074
X11 -0.0012 -0.0058 -0.0001 0.0096 0.0082 0.0094 -0.0013 0.0008 0.0032 -0.0093 -0.0324 -0.0017 0.0028 -0.0007
X12 0.0959 -0.0828 -0.1107 0.0778 -0.0100 0.0001 -0.0345 -0.0027 -0.0288 -0.0253 -0.0081 -0.1514 -0.0081 0.0339
X13 -0.0066 -0.0052 0.0031 -0.0020 0.0024 0.0032 -0.0018 0.0023 0.0045 0.0010 -0.0036 0.0023 0.0422 -0.0064
X14 -0.1630 0.1258 0.0730 -0.0735 0.0824 0.0720 0.0563 -0.0111 -0.0572 -0.0247 -0.0089 0.0882 0.0601 -0.3941

Partial
R2 (x15)

-0.0010 0.0091 0.0363 -0.0153 -0.4021 0.6231 0.0038 0.0131 0.5237 -0.0088 0.0045 -0.0341 0.0088 0.1431

R  SQUARE =  0.9042        RESIDUAL EFFECT = 0.3095
Where, X1 = Height  of  main  axis                   X6 = Number  of  matured pods  per plant               X11 = Days to maturity
X2 = Number  of  primary  branches X7 = Number  of  immatured pods  per plant           X12 = Days to 50 percent  flowering
X3 = Number  of  secondary branches X8 = Total  no  of  kernels  per plant X13 = Oil content
X4 = Number  of  nodes  on main  axis            X9 = Kernel weight  per  plant X14 = Shelling percentage
X5 = Number  of  pod  bearing  nodes X10 = 100  kernel  weight X15 = Pod yield per plant
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RESULTS AND DISCUSSION

The result indicated that the data on variability, heritability and
genetic advance in Groundnut genotypes are presented in table
1. In the present study, the analysis of variation shown highly
significant differences among the genotypes for all the
characters studied viz., days to 50 per cent flowering, days to
maturity, shelling percentage, hundred kernel weight, pod yield
per plant, kernal weight per plant and mature pods per plant.
The variation of different traits revealed that the Phenotypic
Coefficient of Variation (PCV) were higher than Genotypic
Coefficient of Variation (GCV) for all the characters studied
indicating the role of environmental variance in the total
variance. The trait secondary branches per plant showed high
PCV and GCV estimates. Hence, this character can be relied
upon and simple selection can be practiced for further
improvement. Heritability in broad sense estimates was high
for matured pods per plant and days to 50 per cent flowering
followed by pod yield per plant. Genetic Advance as per cent
of mean (GA) is more reliable index for understanding the
effectiveness of selection in improving the traits because the
estimates are derived by involvement of heritability,
phenotypic standard deviation and intensity of selection. Thus,
GA along with heritability provides clear picture regarding the
effectiveness of selection for improving the plant characters.
High heritability accompanied with high genetic advance
recorded for matured pods per plant, pod yield per plant and
pod bearing nodes indicated lesser influence of environment in
expression of these characters and these characters are
controlled by additive gene effect, hence, amenable for simple
selection.

Pod yield is a complex character governed by several
contributing traits. Hence, it is important to understand the
association of different characters with seed yield for
enhancing the usefulness of selection criterion to be followed
while developing varieties. In the present study, the genotypic
and phenotypic correlations are on par with each other
suggesting the less influence of environment. Hence, in this
paper the phenotypic correlations (Table 2). Invariably pod
yield was significant positively correlated with Kernal weight
per plant, number matured pods per plant, number of pod
bearing nodes, number of secondary and primary branches per
plant and days to 50 per cent flowering and significant negative
association with height of main axis, 100 kernel weight and
shelling per cent. Chishti et al. (2000) reported positive and
significant correlations between pod yield and the number
matured pods in plant, grain to pod weight, 100-kernel weight
and per cent oil as well as a negative and significant correlation
between pod yield and the number of days to maturity.
Deshmukh et al. (1986) and Syamasonta (1992) also reported a
positive and significant correlation between pod yield and the
number of pods in peanut plant.

Path coefficient analysis revealed that the highest direct
positive effect of number of matured pods per plant, kernel
weight per plant, 100 kernel weight, oil content(%), number of
secondary branches per plant, height of main axis, number of
primary branches and number of immature pods per plant was
revealed on pod yield and number of pod bearing nodes, days
to 50 per cent flowering, shelling per cent, number of nodes on
main axis and days to maturity was revealed the direct negative
effect on pod yield per plant. Hence, a direct selection criterion
should be followed for traits viz., no of matured pods per plant
and kernel weight per plant to improve the pod yield. The
results are in consonance with earlier reports of Arunachalam
and Bandyopadhyay, 1984; Deshmukh et al., 1986;
Syamasonta, 1992 and Siddiquey et al., 2006 in which 100-
grain weight was found to have significant positive and direct
effect on pod yield.
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