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SUMMER GROUNDNUT ASA COMPONENT OF RICE BASED

CROPPING SYSTEM
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Abstract: Realizing the difficulty in determining the time of optimum maturity in groundnut, a
maturity index wasformulated. Recombination breeding with high productive and extra early
typeswasundertaken. Combining ability wasestimated by theline\ tester method. Amonglines,
Chico was the best combiner for earliness. Among testers, TMV 2 was the best for productivity.
High yielding extra early recombinants were selected from the F, populationsfor further testing

and selection.
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INTRODUCTION

There is scope for cultivating
groundnut in therice-rice fallow areain
Kerala. The maor constraint in extending
thegroundnut cropto thesummerricefal -
lows is the lack of an extra early variety
maturingin80-90dayswithsynchronized
pod maturity and moderate yield poten-
tial. A study was therefore undertaken
with themain objectiveof providingbasic
information to overcome the above con-
straintthroughdevelopmentof extraearly
groundnut types suitable as a summer
crop in therice fallows.

MATERIALS AND METHODS

The genetic material consisted of 63
bunch types of groundnut maintained
under the oil-seeds project of the Depart-
mentof PlantBreeding, Collegeof Agricul -
ture, Vellayani. These types were evalu-
ated in rice fallows during summer 1989
(January to April) at the Rice Research Sta
tion, Kayamkulam. The experiment was
laid out in a split plot design with three
stagesof maturity asthemain plot and the
63 typesin the subplot, with threereplica-
tions. Each subpl ot comprised of asingle3
m row with plants spaced at 20 cm. Stag-
gered harvesting of the main plots was
done at 80, 95 and 110 days after sowing.
Data on the maturity related traits such as
number of immature pods per plant, num-
ber of mature pods per plant, pod yield per

plant, 100 pod weight, shelling percentage,
100 kernel weight and oil content were
recorded takingall the 14 plants, except the
border plants of a variety in each replica-
tion as the sample.

Maturity index

The mean values for the different
traits in each type at the three different
stages of harvest from the above split plot
experiment were taken into consideration.
Based on the critical difference values of
the treatment combinations, the 63 types
were scored for the maturity traitsin 1-3
scale. For each type, thetotal scorewascal-
culated by adding the scores obtained for
the six different traits. On the basis of the
standard error (SE) values, the 63 types
were classified into three groups namely,
extraearly ( > mean + SE), early (mean + /-
SE) and medium ( < mean - SE).

Choice of parents and hybridization

Six extra early types [Chico, [SKN
8827, 1CGS 35-1, Dh(E) 20, Dh(E) 32 and
|ES 883] as ovule parents were crossed in
the line x tester model with three high
productivetypes(TC 3, TMV 2and JL 24)
as the male parents. They were grown at
the College of Agriculture, Vellayani
during kharif 1989 (May to October) and
crossed following thetechnique suggested
by Reddy ctal. (1970). At harvest, the ma-
ture pods were collected cross wise, dried
and stored.



Combining ability

The six lines, three testers and their
eighteen hybrids were raised adopting a
randomized block design with three
replicationsin thericefallows during sum-
mer 1990 at the Rice Research Station,
Kayamkulam. Each plot comprised of a
single4 m row with plants spacedat 20 cm.
Dataonthefollowingtraits suchasdaysto
first flowering, spread of flowering, days
to maturity, number of immature pods per
plant, number of mature pods per plant,
haulm yield per plant, pod yield per plant,
100 pod weight, shelling percentage, 100
kernel weight and oil content (NMR
method) were recorded from five plants
selected at random in each treatment per
replication. Combining ability was es
timated followingthelinex tester method

Table 1. Mean values for the different traitsin the extra early group
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proposed by Kempthorne (1957).
Study of F, generation

The eighteen F, populations
(families) wereraisedinthreerandomized
blocks. The plants were harvested at 80
daysafter sowing. Tenhighyielding extra
early recombinants with high mature to
immature pod ratio were selected from
each family in every replication. Observa
tions were recorded on traits such as
number of immature pods per plant, num-
ber of mature pods per plant, pod yield per
plant, kernel yield per plant and shelling
percentage.

RESULTSAND DISCUSSION

The mean values for the different
traitsin theextraearly group are presented

Type IRatio of No. Pod 100 pod Shelling 100 kernel Oil

of mature to yield/ weight % weight content

immature plant (@ (g) (%)

Chico 230 76.69 32.96 5537 2150 4717
ICGS 35-1 14.89 1081 64.46 59.89 30.60 47.25
ICGSE21 16.37 8.38 5333 55.28 2617 45.28
ICCGSE 121 11.16 7.00 46.92 58.35 30.13 4520
ICGV 86012 1383 1127 56.74 44.29 26.29 45.17
ICGV 86013 19.08 9.77 5847 4156 27120 45.28
IES 883 16.11 10.30 54.89 5863 26.30 4893
ISKN 8827 13.00 1230 56.05 5543 36.21 49.18
ISKN 883%6 11.02 910 5901 3345 2117 43.30 i
ISKN 8837 1541 7.82 4548 5563 29.53 413 |
ISKN 12.83 897 49.39 4893 26.42 44.35 ;
ISKO 8805 13.97 9.40 47.83 42.48 27.73 4522 i
ISKO 8821 1243 934 56.44 39.88 23.37 44.78
TG3 1592 117 53.72 52.62 20.12 4717
BPG 521 77 9.82 5418 58.24 26.10 45.05
Dh(E) 20 1258 9.46 7251 5177 2913 48.13
Dh(E) 32 1472 847 52.98 59.92 3125 . 48.19

Mean pod yield/plant in the extra early group, early group and medium groupwere 9.4, 12.2 g and 14.8 g respec-

tively.
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Table 2. Gcaeffectsand mean performances of superior parents for different traits

Trait Lines/testers gca effect Mean performance
Days to first flowering Chico -0.98* 230
TG3 -0.04 250
Spread of flowering (days) Dh(E) 32 041 45.0
T™MV 2 -0.15 483
Days to maturity Chico -4.30% 773
ISKN 8827 517 .8
T™V 2 -1.76* 9.3
No. of immature pods/plant Chico -0.27* 14
ISKN 8827 -0.81* 23
DII(E) 32 -0.19* 28
T™V 2 -0.44 35
No.of mature pods/plant Dh(E) 20 1.26* 113
Dh(E) 32 0.76* 128
ICCS 351 0.70* 114
JL24 0.74* 85
Haulm yield/plant (g) ICGS 351 8.74* 34.6
IES 883 11.81* 718
TG3 -0.66* 66.6
Pod yield /plant (g) ISKN 8827 0.80* 15.3
Dh(E) 20 0.76* 190
Dh(E) 32 2.63* 16.7
IES 883 2.71* 14.9
TMV 2 0.65* 16.6
TG3 -0.28 16.3
100 pod weight (g) Dh(E) 20 14.94* 69.3
DIh(E) 32 0.28 99.0
IES 883 20.82* 62.9
JL24 1.30 111
Shelling % Chico 6.36* 60.4
ISKN 8827 4.11* 716
ICGS 351 -2.33 747
TG3 -2.15* 67.9
T™V 2 1.97¢ 65.9
100 kernel weight (g) Dh(E) 20 6.00* 383
DIh(E) 32 4.57* 46.1
IES 883 10.36* 38.1
TMV 2 1.02* 385
JL24 0.16* 555
Qil content (%) ICGS %1 0.72 48.2
IES 883 0.08 49.3
T™MV 2 -0.10 49.1

* Significant at 5% level
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Table 3. Sca effects and mean performance of superior cross combinations for diffferent

traits
; Trait Cross combination sca effect Mean performance
b s e
| Days to first flowering Chicox TG 3 004 237
Chicox TMV 2 009 237
Chico x JL 24 013 237
Spread of flowering (days) Chicox TG 3 -0.85 483 ;
IES 883 x JL 24 -0.63 483 i
Days to maturity ISKN 8827 X TG 3 333 812
IES 883 x TMV 2 -4.52% 83
No.of immature pods/plant Dh(E) 32x TM 2 -042* 1.5
IES883Xx TG 3 -0.61* 24
No.of mature pods/plant DRh(E) 20 x JL 24 1.46* 16.3
ICGS 35-1 x TMV 2 287 152
Haulm yield/plant (g) ICGS 35-1 x TMV 2 106 61.6
Pod yicld /plant (g) ISKN 8827 x TG 3 35 183
Dh(E) 32 x JL 24 2.1 189
100 pod weight (g) Dh(E) 20 x TMV 2 133 1041
‘ Shelling % ChicoxTG 3 69 790
100 kernel weight (g) ISKN 8327 x TG 3 48 258
| IES 883 x TMV 08* 465
Qil content (%) IES883x TG 3 17 508 ]

*Significantat 5% level

in Table 1 .The mean pod yield per plantin
the extra early group (9.4 g) is compara-
tively low than thatin theearly (12.2 g) and
in the medium (14.8 g) groups. Thus, in
order to improve the low yielding extra
early types, recombination breeding with
high productive types was undertaken.

In the combining ability study, the
variance due to lines was significant for
traits such as daysto first flowering, days
to maturity, haulm yield per plant, pod
yield per plant, 100 pod weight and 100

kernel weight. But the variance due to
testers was not significant for any of the
traits. However, the variance due to line x
tester interaction was significant for num-
ber of immature pods per plant, number of
mature pods per plant, haulm yield per
plant, pod yield per plant, 100 pod weight,
shellingpercentage, 1(X) kernel weightand
oil content which indicated that both addi-
tive and non-additive gene actions might
be involved in their inheritance. The
predominance of sca variance over gca
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variance for all these traits indicated the
preponderance of non-additive genes over
additive genes in the control of the traits.
Thisisintunewith the findings of Raju el
al. (1979). However, Manoharan et al.
(1985) reported prponderance of additive
geneaction for pod yield and shelling per-
centage. The preponderance of additive
geneaction for daysto maturity, number of
mature pods, pod yield, shelling percent-
ageand 100 kernel weight wasreported by
Basu et al. (1987).

The nature of gca effects and their
-mean performancewecre considered for the
evaluation of parents. The gca effects and
mean performances of superior parents for
different traits are presented in Table 2.
Among lines, Chico was found to be the
best general combiner for carliness.
Among testers, TM V 2 was thebest general
combinerforproductivity.

In the eval uation of cross combina-
tions the nature of sca effects and their
mean performances were considered. The
sca effects and mean performances of su-
perior cross combinations are presented in
Table 3. With regard to days to maturity,
the most important attribute governing
earliness, the best performance was by the
crosscombination, ISKN 8827x TG 3. This
could beattributed to the high significant
negative gca effect of one of the parentsin-
volved namely, ISKN 8827 for thetraitand
comparatively desirable negative signifi-
cant sca effect produced in the combina-
tion. In thecase of pod yield per plant also,
the combination Dh(E) 32 x JL 24 which
gave the highest mean pod yield per plant
had oneof the parents, Dh(E) 32 with high-
ly significant positive gca effect and a
comparativelyhighpositivesignificantsca
effect. Such superior cross combinations
involving high performing and low per-
forming parents are expected to segregate
for desirable transgressive segregants, as
the desirable additive gene effect of the
high performing parent and the com-
plementary cpistatic effectsof thecrossare

coupled in the direction to maximize the
expression of the character under con-
sideration (Singh et al., 1990). This
supports the importance of both additive
and non-additive gene effects in control-
ling earliness and productivity. Basu etal.
(1987) however, reported preponderance
of additivegeneaction fordays tomaturity
and pod yield. The gcalsca variance ratio
whichislessthan unity for al thetraits ex-
cept spread of flowering indicated the
predominance of non-additive gene action
in the inheritance of these characters. This
may be due to the fact that the parental
materialsincluded in the study were high-
ly selected for yield and maturity related
traits (Nanda etal., 1983).

In the F, study, the highest rangein
case of pod yield per plant was recorded by
the family Dh(E) 20 x JL 24 (9.14 - 29.19 g)
and the lowest range by ISKN 8827 x JL 24
(12.70 - 23.35 g). The highest mean pod
yield per plant was aso registered by the
family Dh(E) 20 x JL 24 (20.17 g) and the
lowest was by Chico x TG 3 (12.34 g).

The promising high yielding extra
early recombinants have been advanced
through different stages of selection and it
is expected that a few promising extra
early types with high productivity would
beidentified very soon from the progenies.
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