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Abstract

Present experiment was conducted to study the
variability in F, population of JL 24 X ICG 11337
and JL 24 X ICG 13919 groundnut. Among these F,
populations both the crosses showed high variability
in the form of PCV, GCV heritability and GAM for
mature pods per plant, total pods per plant, mature
seeds per plant, haulm weight per plant, LLS disease
score at 75 DAS and pod yield per plant. It was
observed that selection for these traits would be
useful in the genetic improvement of these ftraits.
High heritability coupled with moderate GAM for
DS-90 in both the crosses. The cross JL 24 X ICG
11337 recorded high heritability and genetic advance
as per cent of mean for DS-102. The result indicates
that gains through selection is possible in this cross
this may be due to the resistant parent, ICG 11337
may contribute gains through selection for LLS
disease score at 102 DAS
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Introduction

Groundnut (Arachis hypogaea L.) is an important
annual oilseed legume crop, valued as a rich source
of protein, minerals and vitamins. is the major oilseed
crop in India and in Andhra Pradesh. India ranks
second in groundnut production after China with an
area of 4.93 million hectares and a production of 5.64
million tons during 2010 (FAOSTAT, 2012). But the
average groundnut yield in the country is low (1.14
t/ha) compared to world average and that of China.
The productivity is considered to be low because of
number of constraints like abiotic (frequent droughts)
and biotic stresses (attacks by pests and diseases).
The low productivity of the crop is ascribed mainly
due to two major foliar diseases namely late leaf spot
(causal organism: Phaeoisariopsis personata [(Berk.
and Curt.) Deighton]) and rust (causal organism:
Puccinia arachidicola Speg.). These two diseases
often occur together and causes up to 50-70% of
yield losses in the crop (Subrahmanyam et al., 1985).
Development of cultivars resistant/tolerant to late leaf
spot could be effective in decreasing the production
costs, improving production quality and reducing the

detrimental effects of chemicals on our ecosystem.
Genetic variability is the basic requirement for crop

improvement as this provides wider scope for
selection. Thus, effectiveness of selection is
dependent upon the nature, extent and magnitude of
genetic variability present in material and the extent
to which it is heritable. In the present study,
variability and other genetic parameters were studied.

Materials and Methods

This study was carried out at the ICRISAT,
Patancheru, Hyderabad during Kharif 2010. The
experimental material for the present study
comprised of two F, populations involving
susceptible parent, JL 24 and LLS resistant ICRISAT
genotypes, ICG 11337 and ICG 13919 were used as
parents. The F, seed was generated by allowing some
flowers to self. Artificial disease epiphytotics was
created by using “spreader row technique”. TMV 2
susceptible to LLS, hence was planted at every 10"
row as well as five rows border around the field to
maintain the effective innoculum load. Additional
innoculum was provided by placing pots containing
diseased plants in the infector row for every 2 m.
Rust disease was controlled by spraying calixin 1 ml
[litre , while rest of the cultural operations and plant
protection measures were followed as per
recommended practices ensuring uniform and healthy
crop stand. The characters of F, population of
observations were recorded on each individual plant
for parents randomly selected twenty plants of each
parent. Parameters considered for the present study
were days to 50% flowering, days to maturity, mature
pods per plant, immature pods per plant, total pods
per plant, mature seeds per plant, immature seeds per
plant, hundred seed weight, shelling percent, haulm
weight per plant, The two F, populations were
planted without replication as it was segregating
material. Each entry was planted in 3 meter length
with 60 cm spacing between rows and 10 cm between
plants within the rows. The size of F2 population is
presented in Table 1. The observation was recorded
on individual plants for F, population and thirty
plants from parents and checks. The recorded data
were then analyzed as suggested by falconer (1989)
for coefficient of variance, Hanson et al., (1956) for
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heritability and Johnson et al., (1955) for genetic
advance.

Results and Discussion

The mean, range, genotypic and phenotypic of
variation, heritability and genetic advance as per cent
of mean for all the traits are presented in Tables 2&3.
Days to 50 per cent flowering of F, populations of
both the crosses (JL 24 x ICG 11337 and JL 24 x
ICG 13919) recorded low estimates of PCV (3.46,
4.54), GCV (1.79, 3.56) and genetic advance as per
cent of mean (1.90, 5.76). High heritability was
noticed in F, population of the cross JL 24 x ICG
13919 (61.62). While, moderate heritability was
noticed in the cross  JL 24 x ICG 11337 (43.53).
Low estimates of variability indicate limited scope
for selection for the trait. Dolma et al. (2010) and
Shinde et al. (2010) also reported low estimates of
PCV and GCV for days to 50 per cent flowering.
Moderate to high heritability and low genetic
advance as per cent of mean in all the populations
implies non-additive gene effects governing the
character. Dolma et al. (2010) reported that non-
additive gene effects play an important role in the
expression of this trait. Therefore, the results indicate
a little scope for further improvement through
individual plant selection.

Days to maturity is an important
character for reducing maturity duration of the
groundnut crop. F, populations of the crosses JL 24 x
ICG 11337 and JL 24 x ICG 13919 recorded low
estimates of PCV (4.12, 4.31), GCV (4.07, 4.28) and
genetic advance as per cent of mean (8.29, 8.75)
coupled with high heritability (97.79, 98.58). These
findings are in agreement with Dolma et al. (2010).
Sawargaonkar et al. (2010) for low PCV and GCV.

High heritability with low genetic
advance in F, populations indicating that selections
may be ineffective for these populations. This
indicates non additive gene effects playing an
important role in the expression of this trait. The
findings of Vijayasekhar (2002) support the findings
of the present study. Therefore, days to maturity had
limited scope for further improvement through
individual plant selection.

Mature pods per plant are directly related to
yield enhancement in groundnut. F, populations
(JL 24 x ICG 11337 and JL 24 x ICG 13919)
recorded high estimates of PCV (51.12, 62.86), GCV
(44.97, 57.09), heritability (77.40, 82.51) and genetic
advance as per cent of mean (81.51, 106.83). These
results are in confirmation with the findings of John

et al. (2007 and 2008b) for high PCV and GCV.
Mohitlal et al. (2004) who reported high estimates of
heritability and genetic advance as per cent of mean.
The results indicate that, the trait is most likely
governed by additive genes and the donor parents had
contributed some positive alleles for increase number
of mature pods per plant. Hence, selections may be
effective. F, populations of the crosses JL 24 x
ICG 11337 and JL 24 x ICG 13919 showed high
estimates of PCV (90.49, 103.30), GCV (79.30,
70.60) and genetic advance as per cent of mean
(143.17, 99.40). Heritability was high (76.81) in JL
24 x ICG 11337 and moderate (46.71) in JL 24 x
ICG 13919 for immature pods per plant. The trait
under study was influenced by environmental factors
as indicate by large differences among PCV and
GCV values. The results are in accordance with the
findings of John et al. 2008). Moderate to high
heritability coupled with high estimates of genetic
advance as per cent of mean in all populations. It
revealed that the character is governed by additive
gene action and hence, selection would be effective
for improvement of the trait. The present findings are
in agreement with the earlier findings of John et al.
(2008) and Shinde et al. (2010).

Total number of pods per plant is directly
related to enhancement of pod yield per plant. It is
evident from the results that estimates were higher in
F, populations (JL 24 x ICG 11337 and JL 24 x
ICG 13919) for PCV (46.80, 52.79), GCV (41.86,
47.62), heritability (80.01, 81.35) and genetic
advance as per cent of mean (77.13, 88.47). High
PCV and GCV values were recorded in all the cross
derivatives indicating environmental influence on the
trait. Similar results were reported by Khote et al.
(2009) and Shoba et al. (2009). These populations
exhibited high heritability coupled with high genetic
advance indicating that this trait is controlled by
additive genes. Azad and Hamid (2000) and
Yogendra Prasad et al. (2002) also obtained similar
results for this trait.

The number of mature seeds per plant is
an important yield component and has positive
association with pod vyield per plant. F,
populations of two crosses (JL 24 x ICG
11337 and JL 24 x ICG 13919) recorded high
estimates of PCV (55.04, 56.21), GCV (49.30,
48.68), heritability (80.23, 75.02) and genetic
advance as per cent of mean (90.97, 86.86). The
results revealed the prepondarance of additive
type of gene action in expression of this trait.
Therefore, the selection of individual plants of
this trait would be very effective in improving
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pod yield. High heritability and genetic advance
for this trait by Dolma et al. (2010).

Immature seeds per plant of F, populations
recorded high estimates of PCV (117.50,108.62) and
GCV (84.09,36.51) with high genetic advance as per
cent of mean (123.99, 25.28). Moderate (51.23) (JL
24 x |CG 11337) and low heritability (JL 24 x ICG
13919) were recorded. This trait recorded wide range
of variability, low to moderate heritability with high
genetic advance as per cent of mean These results
indicate that this trait may be controlled by both
additive and non-additive genes. Hence, gains
through selection for this trait may not be significant
in crop improvement.

Haulm weight per plant of F, populations
(JL 24 x ICG 11337 and JL 24 x ICG 13919)
recorded high estimates of PCV (34.97, 40.74), GCV
(30.70, 34.04), heritability (77.10, 69.84) and genetic
advance as per cent of mean (55.54, 58.61). The
difference between PCV and GCV values were high
indicating the presence of high variability which is
due to environment. Similar findings were reported
by John et al. (2008), Khote et al. (2009) and Shoba
et al. (2009). High GCV values indicate greater
extent of variability for the character and that it can
be improved through selection. High heritability
coupled with high genetic advance as per cent of
mean. . These results indicate that this trait was
controlled by additive gene effects. Hence, selection
for this trait may be effective for improvement of pod
yield per plant. These results are similar to the earlier
reports of Kavani et al. (2004).

The trait, hundred seed weight recorded high
estimates of PCV (22.48), GCV (19.84), heritability
(77.83) and genetic advance as per cent of mean
(36.05) were observed in F, population of the cross
(JL 24 x ICG 11337). Other cross, JL 24 x ICG
13919 recorded moderate PCV (19.63), GCV
(14.31), heritability (53.12) and high genetic advance
as per cent of mean (21.48). Shoba et al. (2009)
reported high PCV and GCV estimates for this trait.
The difference between PCV and GCV was less
indicating less influence by environment and
selection could lead to a substantial improvement in
hundred seed weight. Similarly, high heritability
coupled with high genetic advance as per cent of
mean values was noticed in the cross JL 24 X ICG
11337 for hundred seed weight. Similar results were
reported by Savaliya et al. (2009) and Shoba et al.
(2009) showed that this trait was controlled by
additive gene action. Hence, selection based on this
trait will be effective in these populations.

Shelling per cent is one of the most
important yield contributing trait for groundnut.
The character under study exhibited low
estimates of PCV (6.22, 5.03), GCV (4.77, 2.90)
and genetic advance as per cent of mean (7.54,
3.43) coupled with moderate heritability (58.85,
33.11) in all populations (JL 24 x ICG 11337
and JL 24 x ICG 13919). The observed
genotypic and phenotypic coefficient of
variation were low in both the crosses and the
minor differences between these two estimates
indicate less influence of environment on this
character. The results are in accordance with the
findings of Savaliya et al. (2009). Moderate
heritability coupled with low genetic advance as
per cent of mean was in all F, populations
indicating non-additive gene action governing
this trait. These results are in agreement with the
findings of Venkateshwarlu (2005).

F, populations (JL 24 x ICG 11337 and
JL 24 x ICG 13919) recorded high magnitude of
heritability (90.87, 82.51) and genetic advance
as per cent of mean (42.84, 33.26) for DS_75. F,
population of the cross, JL 24 x ICG 11337
recorded high PCV (22.88) and GCV (21.81),
while other cross, JL 24 x ICG 13919 recorded
moderate estimates of PCV (19.57) and GCV
(17.77). The differences between GCV and PCV
values were smaller indicating low effect of
environment on the expression of the character.
The findings are in accordance with the findings
of Venkataravana and Injeti (2008) and
Sarvamangala (2009) for LLS disease score at
70 DAS. High heritability coupled with high
genetic advance as per cent of mean in all the
populations, indicating that additive effects are
substantial and environmental effects are small
and therefore, selection is effective. The results
are in accordance with the findings of Khedikar
(2008) reported earlier for LLS score at 70 DAS
in RIL population. DS_90 recorded moderate
estimates of PCV (12.55, 12.93), GCV (10.64,
11.16) and genetic advance as per cent of mean
(18.58, 19.82) with high heritability (71.88,
74.41) were noticed in both the crosses (JL 24 x
ICG 11337 and JL 24 x ICG 13919). Similar
results were reported by Sarvamangala (2009)
and Dolma et al. (2010) for moderate estimates
of PCV and GCV values for this trait. Similar
findings were reported earlier John et al. (2008)
for moderate heritability coupled with moderate
genetic advance for LLS disease score at 90
DAS. The results revealed that, this trait was
controlled by both additive and non additive
gene action. The cross JL 24 x ICG 11337
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recorded moderate estimates of PCV (11.80) and
GCV (11.46) with high heritability (94.34)
coupled with high genetic advance as per cent of
mean (22.94), while other cross, JL 24 x ICG
13919 recorded low PCV (9.12), GCV (8.71),
high heritability (91.23) and moderate genetic

advance as per cent of mean (17.15) for DS-102.
The result indicates that gains through selection
is possible in the cross JL 24 x ICG 11337 this
may be due to the resistant parent, I1CG 11337
may contribute gains through selection for LLS
disease score at 102 DAS.

Table 1. Mean, range and genetic parameters in F, population of a groundnut cross JL 24 x ICG 11337

Heritability

Character Mean Range PCV GCV (h?) (%) GA GAM (%)
DFF 32 30-34 346 1.79 26.69 0.6l 1.90
DM 105 103-117 4.12 407 9779 5.68 829
MPD 15 2-40 31.12 44097 7740 1228 81.31
IPD 4 0-15 090.49 7930 76.81 361 143.17
TPD 19 3-48 46.80 41.86 20.01 14.64 77.13
MSD 21 4-58 35.04 4930 2023 19.03 9097
ISD 4 0-25 117.50 24.09 3123 488 125300
HSW () 36.64 22.20-60.50 2248 19.84 77.83 13.21 36.03
SH (%) 66.56 56.20-75.90 622 477 3885 5.02 7.54
HUW (g) 26.41 4.90-45.00 3497 30.70 77.10 14.67 53.54
Ds 75 4 2-5 12188 21.81 o0.87 1.64 4784
DS 90 5 4-7 1255 10.64 71.88 1.01 18.38
DS _102 8 6-9 11.80 11.46 0434 1.83 2104
PYD (g) 10.95 2.00-31.00 30.78 47.63 82.00 10.08 02.04

DFF - Diavs to 30 par cant flowerins
MPD - Maturs pods per plant

MSD - Mature seeds par plant

SH - Shelling par cant

DM - Diaws to maturity

IPD) - Immaturs pods par plant
ISD - Immaturs se2ds par plant
HITW - Haulm waight par plant

PCV - Phenotypic cosfficisnt of variation {¥0)

GCV - Genotypic cosfficisnt of variation (%)

DE_73-LL5 diszase scorz at 75 davs after sowing
DS _90-LL5 dissass scorsat 90 days after sowrine
DE_102 -LLE disease scorz at 102 days after sowing

TPD - Total pods per plant
HSW - Hundrad szad waight
PYD - Pod yisld par plant

GA — Genetic advance GAN — Genstic advancs as per cant of mean

Table 2. Mean, range and genetic parameters in F, population of a groundnut cross JL 24 x ICG 13919

Heritability GAM

Character Mean Range PCV GCV (h?) (%) GA (%)

DFF 32 30-35 434 336 61.62 1.87 3.76

DM 105 103-117 431 428 0838 9.17 275

MPD 14 3-33 61.26 37.09 22351 1487 106.83

IPD 3 0-19 1033 706 46.71 270 0040

TFD 16 4-62 3279 47.62 2133 1433 2847

MSD 20 7-80 5621 4268 75.02 17.73 26.86

ISD 3 0-17 10862 36.31 11.30 0.26 2528

H5W(g) 33.80 20.70-54.30 19.63 1431 53.12 726 1148

SH (%) 63.91 60.00-73.20 5.03 290 iz 226 343

HUW (g)) 21.41 8.80-46.30 40.74 34.04 60.24 1255 3861

Ds_ 75 5 2-6 1957 17.77 8251 1352 3326

D5 90 6 4-8 12.93 11.16 7441 121 1982

D5 102 8 6-9 0.12 71 01.23 142 17.15

PYD (g) 11.61 4.06-37.70 4912 46.33 2073 10.34 0020
DFF - Davs to 30 per cant flowerning DM - Davs to maturity D5 73-LL5 dissase scorz at 73 davs after sowing
MPD - Maturs pods par plant IPD - Immature pods per plant TPD-Total pods par plant D5 90 -LL5 dissase scoreat 90 davs after sowing
MED - Maturs sz2ds par plant ISD - Immaturs s2eds par plant HSW - Hundrad s2ed weight DS_102 -LLS dizzass scors at 102 davs after sowing
SH - Shalling per cent HUW - Haulm weight per plant PYD - Pod visld per plant

PCV - Phenotypic cosfficimt ofvariation {%o) GCV - Genotypic cosfficiant ofvariation (7o)  GA - Genstic advance GAN - Gensticadvance as percent ofmsan
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Conclusion:

The high genetic variability in the form of phenotypic
coefficient of variation (PCV) and genotypic
coefficient of variation (GCV) was observed for
number of mature pods per plant, total pods per plant,
immature pods per plant, immature seeds per plant,
mature seeds per plants, haulm weight per plant and
LLS disease score at 75 DAS and pod yield per plant
of all F, Populations. High heritability of these traits
indicates that whatever variation occurred is mainly
genetic and less influenced by the environment
(Rudra Naik et al. 2009). Therefore, priority should
be given for these traits during selection.
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