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CORRELATION AND PATH ANALYSIS IN F3 AND F4 GENERATIONS OF
INTRASPECIFIC CROSSES IN GROUNDNUT
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ABSTRACT

Forty genotypes of groundnw (Arachic fiypogaga L) comprising 33 progenies and 7
parents were studicd in Fy and Fs generations. Correlation and path cocflicient analyses were
computed for yield and yield contributing characters, Yield improvement could be achieved by
selection for number of mature pods, 100 kemel weight, number of flowers, number of pegs and peg
flower ratio since the genotypic correlation coefficients for these chamcters were positive and
significant and they had high direct and indirect effects on pod yield.

KEY WORDS :
Selection for Yield.

Groundnut (Arachis hypogaea L.) is an
mportant oilseed crop in India and the average
neld per ha is low compared to other countries. To
ncrease the yield levels of this crop, it is essential
o know the association of yield with other
itiributes  before embarking on a breeding
Fable 1.

Groundnut, Infraspecific Crosses, Correlations, Path analysis,

programme. Biometrical procedures such as
correlations and path analysis establish the extent
of association between yield and its attributes, so
that these yield components may form the criteria
for selection programme. The investigation

Genolypic and phenotypic correlation coefficients between yield and its components in F3 generation
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Table 2.  Genotypic and phenolypic correlation coefficients hetween yicld and its components in Fa generation.,

Y X1 Xa X X My 7

X7 Xk Xo . . Xm — Xu  Xn Xn

) N |

YU oo oesare 0658 0763+ 0881 0947 0972 ggo3e+ agavs 0544+ 0104 0201 0825 0l0r
1000 0457°* -0433** 0313% 0BGS* 0834** ... 0968°* 0430"* 0073 0222 0.032 06397 D614
X1 G 1.000  -0869%* 0.910*= 0518 (0.675** 0670°" 06096% 0315 -0252 0001 0301 0699% 0422+
p 1000 -0504% 0391 0.352* 0.382* 0443** 0418** 0.064 -0.120 0011 0.023 0594*= 034"

Xa 0O 1000 -DEXGe 0633 07120 0697 -0651* -0.266 0.479%* 0085 -0.039 -{155]" 056
p 1.000 -0327* -0.367* -0.362* -0446* -0410"* -0.107 0.354* -0.044 -0.037 -0A13** 0366
¥ G 1000 DEOR** 0781** 0769%* 0782 0,191 -0512%* (.175 -0.251 0478** 0671
p 1,000 0.347* 0297 0359* 0295 -0038 -0283 0001 -008 0166 0263
X4 G 1000 0.933*% 0940 0913** 0.255 0371* 0083 -0471%* 0.609** 0.840"
p 1.000 0934% 0923%¢ 0838 0.09] 0165 0134 -0.095 0378 0397

¥s G LOOD  Q987** 0041%F 0,096 0430°% 0,072 -0.122 0815%= nga0
p LOOD D0905%* 0795** 0.044 0.152 0098 0258 0452** 02458
Xi G 1L.O00 0978** 0263 0483** 0.199 -D.I58 0847** 0.905"
P 1000 Q910 0106 0148 0077 Q027 0684 0615
X7 G 1.000 0451%* D493** 0269 -D201 0857** 0927 -
p 1000 0425%* 0061 0433** 0064 0.632** 0622

Xz G LODD 0167 -0091 -0249 0246 0377
P [LODD 0070 0182 0146 0.087 0.18!

Xe G 1000 -0499** 0035 -0.112 --0.12%
P LOO0 0011 -00i4 -0022 -0075
¥ G 1,000 .,0202 0377* 0221
P 1.000 0130 0194 0210
xn G ' ll.ﬂm} 0.362* -0.262
P 000 0227 -0378
X1 G 1.000 0819+
P LODO 0744

iz G 1.00H)
P 1.0040

* Significant at 5 per cent level; ** Significant at | per cent level.

reported here was undertaken in F and F4
generations of intra-specific crosses of groundnut,

MATERIALS AND METHODS

Five crosses ‘were effected involving five
spanish bunch. and two virginia bunch cultivars
during summer 1989 season at. the Oilseeds
Department, School of Genetics, Tamil Nadu
Agricultural University, Coimbatore. From the F2
generation, 33 progenies were selected and used for
the present study along with the parents. The details
of the crosses are Co-2 x R 33-1 (10 progenies),
VRI-2 x R 33-1 (4 progenies), JL 24 x TMV10 (14
progenies), Co-2 x TMV 10 (3 progenies) and
VRI-3 x (Ah 316/s x TMV 10) (2 progenies).

F3 and F4 generations were raised during
March’'91 and December '91 respectively. Both the
generations were raised in randomised block design

with three replications and adapting a spacing of 3
x 10 em. Each progeny was raised in a single row
of 3 m length. The progenies were forwarded from
F1 to F4 based on high mature pod number and poc
yield.

Data were collected on five randomly selected
plants in each entry per replication on 14 characters
viz., plant height (X1), number of primary branche:
(X2), number of secondary branches (X3), numbe
of flowers (X4), number of pegs (Xs), number ol
mature pods (X¢), pod yield (Y), kernel yield (X7).
100 pod weight (Xg), 100 kernel weight (Xo),
shelling pattern (X)p), peg-flower ratio (X11),
pod-flower ratio (X12) and pod-peg ratio (X13)
Genotypic and phenotypic correlations were
worked out using the formula suggested by
Johnson et al. (1955). Path coefficient analysis was
carried out in accordance with Dewey and Lu
(1959).
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“Table 3. * Direct [Iir;gunah and indirect effects of different characters on pod yield in Fa generation
Cu:tntla
, tion
Xi X2 X3 X4 Xs Xs Xz Xs X X Xy X2 Xp with
yield
(G)
X 0.037 0041 0003 -0024 0126 -0110 0158 0065 -0001 -0.65 0013 0086 0033 0262
X2 0034 -0.044 -0.008 0050 -0.146 0.137 -0.084 -0072 0001 0131 -D.012 -0.096 0037 -0.142
X3 0007 -0022 -0.017 0212 0005 -0229 -0452 -0.010 0000 0066 -0.068 0137 0039 -0346*
X4 0018 0024 -0.004 0.092 -0257 0391 0397 0013 0002 0106 -0.052 0088 0025 0733
Xs 0017 -0.024 0000  0.087 -0272 0377 0427 -0003 0006 0052 -0006 0.076 0037 0.740%*
b {3 0009 -0.014 0008 0080 -0220 0448 0424 -0019 0032 0193 -0038 0.028 -0004 0507
b 0.009 0006 0012 0057 -0.81 0295 0643 0114 0002 -0.066 -0019 0027 0009 0908
Xz 0018 0024 0002 -0009 -0.007 0.064 0555 0132 -0001 -0.181 0032 -0.063 -0.017 0.549%*
Xy 0014 0022 -0.001 0061 -0.158 0335 0294 -0.026 0156 -0.125 0055 -0.042 -0.005 0.580**
X 0017 0017 0003 -0028 0.040° -D246 0116 0,068 0001 0350 0046 0.013 0038 -0.267
.J{n 0.004 0004 0008 -0035 0012 -0.125 -0.088 0031 -0.001 -0.118 0.137 -0.047 0.025 -0.193
Xiz. 0023 0031 0017 -0060 0152 0093 -0.125 0061 -0001. 0.034 0.048 -0.3% -0057 -0.106
Xia 0017 0022 0008 0032 0134 0025 :D.ﬂTS 0.028 -00001 0178 -0047 0104 0074 0.081
R=0.1 * Significant at 5 per cent level; ** Significant at | per cent level. (G)- Genotypic -
RESULTS AND DISCUSSION In the present study, pod yield exhibited a
Correlations ' positive significant association with plant height,

The comelation coefficients for the fourteen
characters are presented in Tables 1 and 2 for F3
and Fyq generations respectively. In the present
mvestigation, genotypic correlations were slightly
higher than the phenotypic correlations for most of
the characters studied both in F3 and Fs
gencrations. It may be that the phenotypic

expression of the curmiaguns were depressed by

eshmukh et al, 1987).

The pod yield -had significant positive
genotypic correlation with number of flowers,
number of pegs, number of mature pods, kernel
yield, 100 pod weight and 100 kemnel weight in both
the generations. Swamy Rao et al. (1988) reported
the positive association of number of flowers and
number of pegs with pod yield while Reddy et al.
(1987) showed positive association of number of
mature pods and kernel yield with pod yield.
Deshmukh ef al. (1987) reported positive association
of 100 pod weight with pod yield and positive
association of 100 kemel weight and pod yield was
reported by Chhonkar and Arvindkumar (1986).

environmental influence

number of secondary branches, pod- flower ratio

and pod-peg ratio in F4 generation. Such positive
association of pod yield with number of secondary
branches and pod- flower ratio Sivakumar et al.,
(1989 pod-peg ratio (Ravindranath et al., 1988) and
negative association with number of primary
branches in Fs pgeneration (Pushkaran and
Gopinathan Nair, 1988) were reported earlier.

The intercorrelaffon estitiated fdr the yield
components revealed that number of flowers,
number of pegs, number of mature pods, kernel
yield and 100 kernel weight were significantly and
positively associated with one another in both the
generations, It indicates the possibility of simul
tancous improvement of these traits by selection.
This, in turn, will improve the pod yield since they
are positively correlated with the pod yield.

Path Coefficient Analysis.

The direct and  indirect effects of
path-coefficients are presented in Tables 3 and 4
for Fa and Fa respectively. The number of flowers,
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Tabled. Dircet (Diagonal) and indirect effects of different characters on pod yicld in Fq generation

- Comrelar

IDI'I_

X X2 X3 X Xs X Xy Az X  Xm X Xnp- X with

yield

(G)

X| 0067 -0.108 -0039 0535 -0660 0256 0505 0034 0022 -0016 0080 0144 -0.137 (683
Xz 0058 0124 0035 -065¢ 0696 0255 -0494 -0029 -0043 0013 -00I0 -DIIS 013 DG5S
Xa© 0061 0103 -0042 0835 0764 0293 0567 0021 0045 0027 0067 0098 0155 0763
Xe 003570079 0034 0997 0913 0358 0662 0027 0033 -0.013 0125 0125 -0.192 0881**
Xs 0045 -D088 0033 0965 0978 0377 0682 0021 0038 -0.026 -0.032 0.168 -0.189 0%47*
Xe 0045 -0.083 -0.033 0971 -0966: 0381 0709 0028 0025 -0.030 -0.042 0.174 -0209 0972%
Xa 0046 -0085 0033 0944 0920 0373 0725 0048 0026 0041 0053 0176 -0214 0993
X ‘0021 0033 -0.081 0264 0191 0172 - 0327 007 <0015 0014 0066 0051 -0.086 0.484**
Xy 0017 0060 0022 -0384'°0421° 0.108.: 0213 0018 0089 0076 -0009 -0023 -DO30 0544w
Xio 0007 00117 -0007 0086 -0:168 0076 0.195 -0.010 0.044 -0.152 0054 0078 -0051 0.140
Xn ' 0020 0005 0011 -0.487 0120 .-0.060 -0.145 -0.027 0003 -0.031 0266 0075 0060 -0.201
Xi 0047 0070 -0.020 0629 -0797 0323 0.621 0026 0010 -0057 0096 0206 -0.189 0825
Xja 0040 0071 -0028 0868 -0802 0345 0672 0040 0011 -0034 -0070 0169 -0231 0910

R=0025 * Significant at 5 per cent level;

numher “of mature pods, keme! yield, 100 pod
wmght 1[}{} ‘kerniel weight, peg- flower ratio and
pianl hmght El‘]d pusmve, direet effect on pod yield
in both ' gcnﬂraf.mns. Deshmukh ‘et al. (1987)" had
rf:ps}rlf:d posmw: dlmcl eﬂ'ccts of numbcr of mature
pm:ls, 10{} pud we;glit and 100 kemel we: ight -:m pr_u:l

e

pn:n:l }.rlalti Numher of pnmary branches - and
pod-flower ratio exHibited negative direct’ effect in
Fa but showed positive. direct effect on pod yield in
Fa4 while number.of .secondary branches showed a
negative, direct. effect on pod yield in both
generations, . Similar., findings - were. rcpurte,d by
Chandola er al-(1973). .

. The negahve direct effects were recorded for
numbt:r of pﬂgs shellmg outtiirn and pod-peg ratio
in both gﬁne;rauﬂns InFa gf:n:rau:rn. kérnel yield
and number of mature pods besides their direct
effect, also showed high; positive, indirect. effects.

But in F4 gcnﬂrauun, the maximum positive -

indirect “effects’ were exerted through humher of
flowers foliowed by ‘kernel yield and ‘number of
matiire pods. The path analysis showed that pod

** Significant at 1 per cent level. (G} - Genotypic

*

yield was highly influenced by number of flowers,
number of pegs, number of maturn_pdds. kernel
yield and 100 kernel weight both dircct]y and
indirectly, The genotypic correlation’ coefficients
for these characters were also positive and highly

~ significant. Hence, an emphasis on these traits-in

selection for gmundnut improvement may be
rewarding.
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EFFECT OF DATES OF SOWING AND GROWTH REGULATORS
ON SEED COTTON YIELD OF IRRIGATED COTTON
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V.5 SHANMUGA SUNDARAM and R.VENKITASWAMY.

Department of Agronomy
Agricultural College and Researchinstitute
Tamil Nadu Agricultural University
Coimbatore 641003

ABSTRACT

A field experiment was conducted at the Tamil Nadu A gricaliural University, Coimbatore
during winter 1989, summer 1990 and summer 1991 seasons to study effect of different dates of
sowing and prowth regulators on seed cotton yield of the cofton varety MCU 11. The results
revealed that sowing on 15th August during winter and on 15th February during s suffifnér were foard
to be optimum dates for higher seed cotton yield. Application CCC at 40 ppm alternated with DAP
one: per cent would promote seed corton yield with normal dates of sowing arid compensaté the yield
losses diie to delayed sowings during winter and summer seasons under irrigated conditions.

KEY WORDS :

Cotton is wery . specific to its climatic
zquirements and reacts unfavourably for any shift
m dates of sowing from normal period. Delay in
ime of sowing resulted in reduced yield and this
was mainly due to premature shedding of buds and
bolls. Excessive shedding could be effectively
controlled by spraying growth regulators at
appropriate time. Hence, the present study was
conducted to study the efficiency of growth
regulators on seed cotton yield with varied dates of
sowing.

MATERIALS AND METHODS

- Field experiments weré conducted during
winter 1989, summer 1990 and summer- 1991
seasons at the Department of Agronomy.
Agricultural College and Rescarch Institute, Tamil
Wadu Agricultural University, Coimbatore to find
eut the effect growth regulators under varied dates

of sowing. The soil type in dlffcrcnl soils was clay-

loam, with 15ﬂ+2?l‘.} ke ha! of available N, 13.5 -
17.2 kg ha™' of available P20s and 500 - 656 kg

Colton, Sowing, Dates, Gmwth. Rﬁg.ulalqrs. Ylelld.

available K20./The treatments, comprise four dates

- of sowing (Ist-August, 15th August, 1st September

and 15th September., during - winter and . st
February, 15th’ February;: 1st- March and 15th
March. during summer) in the main plots and
spraying 5 ppm triacontanol at 40, 60 and 30 days
after sowing DAS: (Gy),. spraying: 4{} ppm of
triacontanol CCC (2 chloro ethyl trimethyl
ammonium chloride) at 70 and 80 DAS (Ga,
spraying | per cenl Di-ammonium phosphate
(DAP) at 70, 80 and 90 DAS (Gs), spraying 40

~ ppm of CCC alternated with 1 per cent DAP at 60,

70, 80 and 90 DAS (G4) and water spray at 60, 70
and 90 DAS (Gs on the sub-plots. The experiment
was laid out in split plot design with three
replications. A basal dressing of 40 kg. N, 40 Kg
P20s and 40 kg of K2 per hectare cach were
applied to all the treatments and 40 kg N was top
dressed at the time of earthing up. Irrigations were
given based on the necessity and required plant
protection measures were faken based on the
recommendations. The prowth * regulators  were



