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Variability and Correlation Studies in Groundnut
After Hybridization

A.S. SINGH'. M. SINGH* and K.S. LABANA®

To estimate some ganetic parameters and correlations in F: population of @ cross

invuhring a spreading and a bunch variety was studied. Heritability estimates were high

for fruiting and vegetative nodes per secondary branch. lateral spread and 100-kornel

_weeight,

kernel weight and significantly with fruiting nedes par secondary branch.

Pod vield was positively and highly associated with number of pods and 100-

A1 genetic evel

primary branches, sscondary branches, fruiting nodes per seccndary branch, number of

pods and 100-kerne! welght were mostly highly associated with each other.

Pod yield

had positive and highly significant partial correletion with number of pods and 100-kernel

weight only and both had the maximum contribution to pod yield.

The knowiedge of phenotypic and
sarticularly genotypic correlations among
he “morphological characters affecting
wod yield is necessary to make rapid and
+fficient advance in plant breeding pro-
gfi;nme. An increase in vield potential
vas always been of fundamental impor-
ance. The cbjectives of this study
were to determine the phenotypic and
1enotypic correlations between 12 mor-
shological characters and pod yield, the
jve important components /nter se and
o determine the relative importance to
sach of the five components te pod
rneld.

VATERIAL AND METHODS

F. progenies of a cross betwean M
t45 x Tifton 1108 were grown in 6m
ong 30 cm apart rows having plants
.paced at 30 cm at the Punjab Agricul-
ural University Research Farm during
-harif 1976-77. Estimates of heritabi-
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lity were derived using the formula of
Mahmud and Kramer (1251). Phenotypic
and genotypic correlations were calcu-
lated as outlined by Kwon and Torrie
(1964) and partial and multiple correla-
tions were estimated according to the
formula suggested by Croxton and Cow-
den (19€3).

RESULTS AND DISCUSSION

The estimates of phenotypic and
genotypic coefficients of variation, heri-
tability and genetic advance expressed
as per cent of mean are given in Table [.
High phenotpyic coefficient of variation
was recorded inrespect of fruiting nodes
per secondary branch, secondary bran-
ches and vegetative nodes per second-
ary branch whereas it was very low for
leaflet breadth and leaflet length. High
genotypic coefficient of variation was
observed for fruiting and vegetative no-
des per secondary branch but was the
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TABLE I. Estimates of some genetic parameiers and simple
corrglalions between yield and its compancnts

Character BOY

6CV W GAofmean b e

Primary branches 28.88 22,12 .08 34.77 .1524 2343
Secondary branches 69.59 34,47 .25  35.18 2044 2207
Lateral spread (cm) 31.78 2885 .81 52,82 —.D2¢8 =763
Length of & primary branch 26,27 1655 .38 2140 -.0377  —.8828
Fruiting nodes par primary branch 50,54  36.68 .53  54.82 1091 —.8703
Vegelative nodes per primary branch 30.85 © 16.27 .28  17.88 0080 —.IE'EEE
Fruiting nodes per secondary branch: 89,65 81.55 .83 152.85 - .;3%? w1, 7014
Vegetative nodes per secondary branch 61.37. 53.17 .76 94.90 0608 +1.7487
Leaflet lsngth (cm) 17.44 10.39 .36 1276 —.0975  .0s548
Leaflet breadth (cm) 16.04 685 .18 603 —.1024 5458
Number of pods 46.03 ./ 30.97 .45  42.83  .7373%* 8629
100-kernel weight (gm) 2686  21.12 .61  34.07 3521%% 41,3161
Pod vield : 46.80/ 14.81 .10/ 9.87

¥, ** Significant at 0.05% and 0.017%, respectively

PCY = Phenotypic coefticient of variability; GCV = Genotypic coeflicient of variabliity,

H = Heritability, GA = Genetic Advance
lowest again for leaflet breadth and
length. Heritability estimates were high
for fruiting nodes per secondary branch,
lateral spread and vegetative nodes per
secondary branch and was lowest for
pod yield per se. Genetic advance as
high as 152.85 per cent of mean was
found in fruiting nodes per secondary
branch followed by vegetative nodes
per secondary branch and was very low
for leaflet breadth and pod vield.

The total correlations between pod
yield and 12 characters at both pheno-
typic levels are presented in Table |. At
phenotypic level pod vield had positive
and highly significant' correlation with
number of pods and 100-kernel weight
but was significant with fruiting nodes
secondary per branch. At genotypic level
the correlations greater than +1 were

recoraea WIth Truiting and vegetative
nodes per secondary branch-and 100-
kernel weight. Their magnitude was also
fairly high with length per primary
branch, fruiting nodes rper primaiy
branch, number of pods and leaflet bre-
adth,

The - simple correlations bhetwesn
five component characters are given in
Table 1.  Phenotypically positive -and
highly significant correlation was obser-
ved between primary branches with
secondary brahches, fruiting nodes per
secondary branch and number of pods;
secondary branches with fruiting nodes
per. secondary branch and number of
pods; fruiting nodes per secondary branch
with - number of pods and number of
pods with 100-kernel weight. At geno-
typic level an increase in magnitude was
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TARLE il. Teial correlation between
camponents
i
! £ =2
T o e e =] T
L = EsE e =
=g = oo =0 - 5o
T B T £ ﬁ-ﬁ s B =
EE S O s 2
=R a g S e i -
- Bl =N =] o
.8 .0 LoT = -3z
.3682%F  3695** _3460%** 1969

2140 5487 ABAT 18563
.5489% A410 .1863

1.0839 - 1483 -.2286
A662%F 1881
.B634 2683
.2453%
ABGE3

* Signilicant (P=.05) =& Highly sianificant

(P=.01)

In cach cell upper values represant phenciypic
and lower ones represant genotypic correla-
tion coefficients.

observed between primary branches
with fruiting nodes per secondary branch
and number of pods; secondary branches
with fruiting nodes per secondary bra-
nch although it exceeded 1; fruiting nodes
per secondary branch with number of
pods and 100-kernel weight and number
of pods with 100-kernel weight.

The partiel correlation coefficients
between pod yield and five component
characters keeping the effect of one or
more variables constant are presented
in Table lll. Betweesn pod vyield and
primary branches and also between pod
vield and secondary branches, the true

_relationship decreased in magnitude and
became negative in certain cases but
was non-significant in all the combina-
tions. Between pod yield and fruiting
nodes per scondary branch although the
simple correlation was significant, when

VARIABILITY AND CORRELATION STUDIES IN GROUNDNUT

the effect of other variables was elimi-
nated individually or collectively there
was a decrease in magnitude and change .
in sign but in all these cases the coeffi-
cients were non-significant. With num-
ber of pods the pod yield had highly
significant partial correlation coefficients
showing a slight increase when primary
branches alone or with secondary bran-
ches were allowed for and & slight de-
crease in all other cases. The real asso-
ciation between pod vield and 100-ker-
nel weight decreased in magnitude when
the effect of other variables was allow-
ed for singly or collectively so much so
that there was a decrease in level of
significance as well when number of
pods alone or with secondary branehes
andfor fruiting nodes per secondary
branch; primary branches with number
of pods alone or with fruiting nodes per
secondary branch were allowed for.

The multiple correlation coefficients
showing the combined effect of two or
more independent characters towards
pod yield is presented in Table IV, -Pri-
mary branches with secondary branches
alone or both with fruiting nodes per
sacondary branch had no significant
effect on pod yield whereas the effect
of fruiting nodes per secondary branch
with primary branches or secondary
branches was significant, In &ll other
possible combinations the effect of two
of more characters on pod yield was
highly significant.

The total and ralative centributicn
of the five independent variables to pod
vield is given in Tabie V. Qut of thz
five cheracters, number of pods coriri-
buted the maximum followed by 30Q-
kernel weight, primary branches and
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TABLE 11, Partial correlation coefficients

F12.0 1524 '113.0 2044 (140 .2365% (160  ,7373% (6.0 3521
12,3 0847 13.2 1614 14.2 1962 152 7384%* 162 3324+
12:4 0720 13.4 0819 14.3 4518 153 7367%% 163 3266
125 —.620 13.5 —1981 145  — 1784 164  ,7294%* 16.4 #zna;#:
12.6 0906 13.6 4510 14.6 4814 166 .7174% 165 2674¢
12.34 0538  13.24 0785 14.23 0766 15.23  7388%* 16.2: 31804
1235 —1173 13.26  —1654 - 14.25 —1455 16.24 ,7828*% 16.2¢ 8142+
12:36 0418 1326 1281 1426 1607 1526 .7287** 1626  2873%
1245 —1228° 1345 — 1369 ' 14.35 —1336 1534 .7320%* 16,34  3144%*
12.46  .0305 13.46  .0855 14.36 1208 1536 ,72B1** 16.3f  2862¢
1266 —.2028 13.56 —2297 14.56 —.2136 1546 ..7218% 16.45 ,2861%

12,345 —.1023 13.2456 —,1189 14.235 —.0886 15234 .7354*% 16,234 .3108%
12.346  .0176 13.246 , 0605 14.236  .1150 15,236 .7353** 16.235 .3023%
12.356 —.1544 13.256 —.1912 14,256 —.1735 = 15.246 .7301** 16.245 .3014*
12.456 —.16%3 13.456 —.,1587 14.356 —.,1697 ' 15.346 .7289%* Ts.-:a_.zé_ ,29E5*
12,3456 —.1370 12,2456 —,1362 14.2356 —, 1083  15.2346 .7348** 16.234% ,3084%*

* Significant (F=-05) *% Highly significant (P=.01}

1 = Pod yield 2 = Primary branches ~ 3=3econdary branches 4=Fruiting nodes per secondary
branch 5=Number of pods 6=100-kerne! weight

TAELE |V, Muitiple correletion cosfficients

- e 8 A T e P TR — T TV T

RI' (23) 2204 RI (234) .2580 Rl (2345) .7659%¢

RI (24) 24E6% Rl (235) 76364 Rl (2346) 3950
Rl (25} T456%* Rl (236) 38147 Rl .(2356) JT783%*
RI (26) 36207+ Rl (245) JFB17%E RI (2456) TF7I6E4
Rl (32) 25277 Rl (246) 39174 Rl (3456) T774%*
Bl (25) LT455% Rl (256) .J6ag**
Rl (35) 3793 Rl (345) 5270
R} {45) T4TIER Al (346) .3056%*
RI (46} .3908** Ri (356) T731%
Rl (55) NEEIES Rl (456) 7707% Rt (23458) . .,7824%¢

* significant (P=.08)  ** Highly significant (P=.01)

1= Pod Tllﬂld Z o= F‘rimarv- laranches 3= saﬂﬂnﬂﬂﬂl‘ hfﬂnl:hﬂs; 4 = F"-ih.il'lg nﬂdiﬂ' 'pE;‘ ﬂgg.gndm-v
branch 5 = Number of pods & = Kernel weight
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TABLE V. Relative contribution of independent

variablas
.Tutal
RI* - L6122
_-:2345;} :
Eliminatad rela- Partial correlation
character  tive
2 L0077 r 12.3466 —.1370
3 075 r 13.2456 —.1362
4 L0048 r 14.2356 —. 1083
5 L4554 r 15.2346 LT349%
6 0408 r 16.2345 .3084%%

** Highly significant (P=.01)

" = Fod yield 2 = Primary branches 3 = Se-
condary branches 4=Fruiting nodes per secon-
dary branch 5 = Number of pods 6 = 100-
kernal weight -

secondary branches while that of the
fruiting nodes per secondary branch was
the lowest. The magnitude of the cor-
responding partial correlation coeffici-
ents was also in the same order.

Phenotypically considerable amount
of variability had been exhibited by the
characters, fruiting nodes per secondary
branch, secondary branches and vegeta-
tive nodes per secondary branch. Gene-
tic component in these traits was subs-
tantially high except for secondary bran-
ohes which were largely influenced by
environment. An opportunity for a
considerable degree of improvement in
six out of 13 characters was indicated
by heritability estimates. Their values
renged from .63 to .83. By selecting
top 5 per cent individuals - about 43 per
cent improvement can be made in num-
ber of pods, about 10 per cent in pod
vield and 34 percent in 100-kernel
weight.
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Positive correlation between pod
yield with number of pods, 100kernel
weight and fruiting nodes per secondary
branch indicate that their increase will
lead to increased pod vield and all these
characters can be improved simultane-
ously. MNon-significant association bet-
ween pod yield with other morphologi-
cal characters suggest that selection for
the former could be made without ad-
versely affecting the other traits. Sangha
(1973) had also reported non-Significant
correlation between pod yield and pri-
mary branches, secondary branches and
length per primary branch. In general
genotypic correlations were higher in

‘magnitude than their corresponding phe-

notypic estimates which was due te
making effect of environment on the
genetic association between characters.

Phenotypically the three major com-
ponents of pod yield, viz; number of
pods, 100-kernel weight -and fruiting
nodes per secondary branch and also
two other important traits, primary bran-
ches and secondary branches were also
positively and highly associated with
one another suggesting an increase in
any one of them would lead to increase
in the other traits. Khangura and San-
dhu (1972) had also observed highly
significant correlation between primary
branches, secondary branches, length
per secondary branch and number of
pods.

The real association between pod
yield and its morphological components
as indicated by partial correlation co-
efficients revealed that pod yield
had no association with primary
branches, secondary branches and fruit-
ing nodes per secondary branch, With
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number of pods the consistent magnitude
of the partial correlation coefficients
aven after eliminating the effect of other
traits individually or in all other possible
combinations suggest that these traits
had little effect in suppressing or stimu-
lating the association between pod yield
and number of pods. But the number of
pods do contribute to the correlation
between poa yield and 100-kernel wei-
ght since the magnitude of the partial
correlation coefficients was very much
lessened when the effect of number of
pods was eliminated. The stimulating
effect of number of pods was lowered
when it was considered in combination
with prirary branches, secondary bran.
ches or fruiting nodes per secondary
branch. The latter three characters too
had a little stimulating effect in the ex-
pression .of true correlation. These
estimates are comparable to those pre-
viously reported by Sangha end Sandhu
(1270, 1975) and Sangha (1973).
r

The combined effect of two or more
independent variables to pod vyield was
highly significant in most of the cases,
Nurber of pods with 100-kernel weight
had more marlked effect than the other
three characters. These five indepen-
dent traits accounted for 61 per cent
variability in pod vyield out of which
number of pods followed by 100:kerne!
weight contributed the maximum. These
estimates are camparable to those pre-
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viouly reported by Sangha and, ‘Sandhu
(1970, 1975) and 53ngha{19?3) “Khan-
gura and Sandhu (1972) observed that
70.66 per cent variability: was accounted
for by length per primary. branchand
number of pods whereas  3.55 ‘per .cent
by primary branches and length' per
secondary branch.

REFERENCES

CROXTON,.F. E. ana D.-J. COWDERN. 1963,
Applied . General Statistics. = Sir - 155AC
PITMAN & Sons L1d., London.

KHANGURA, B.S, and R.S. SANTHU. ' 1872.
Path analysis in’ groundnut (Arzchis hypo-
© gaea-L) Indian J. syric. Sci. A2 :792.85.

KWOHN, S.H. and J.H. TORRIE.. 1884, Herj-
‘tability and interrelationships -among traits
of two suybssn populations. Crop Sof. ﬂ_-'.
196-28,

MAHMUD, IMAN and H. H. KRAMER. 1281,
Segregating for yield, .height and - maiwrity
following a soybean cross. Agroh.-J, 43
605-608,

SANGHA, AS. 1373. Genetié varizbility and
correlation swdies in spieading groundnut
{Arachis hypogaea L), Madras ogtic.. J. 60:
446-52,

EﬁNGIH.ﬁ.._-A. 5. snd R.S. SANDHU, -~ 1870,
Genetic variability and correlation studies

in groundnut. (Arachis hypogues L) J. Res.
7:143-50,

SANGHA, A, 5. end R. & SANDHU. 18 78,
Unrm{mrw aed correlation studms in spread-
ing nr_nundnut Cilseeds. J. 53 58,



