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Choice of parents for number of primary branches in bunch groundnut
(Arachis hypogaea L. ssp. fastigiata. Waldron.)

P. VINDHIYA VARMAN

Regional research station, Vridhachalam -

Abstract

606 001. Tamil Nadu.

: The estimated variance due to GCA was higher than SCA indicating the predominance of

additive gene nction for number of primary branches. The peneral combining ability effects revealed that
ICGS 44 and ALR 2 were the good general combiners for this trail.  The specific combining ability effects
revealed that none of the direet crosses were good specific combiners; whercas, five combinations of the
reciprocal crosses were good specific combiners indicated the importance of maternal effects for this trait.
The component analysis indicated that the dominance was in excess of additive component, Intermating of
the segregants or mulliple erossing are suggested for the improvement of this trait. (Key Words : Groundnu,
General combining ability, Specific combining ability, Additive gene action and Non-additive gene action),

Groundnut (Arachis hypogaea L.) is an
important o1l seed crop of India. It Tacks varietal
breakthrough due to inherent biological limitations
associated with this crop. The success of any crop
improvement programme mostly depends on the
knowledge of the genectic architecture of the
population handled and the basic genetic mechanism
involved in gencrating variability. Number of
branches is an important component, in view of its
positive correlation with the pod yield (Labana et
al. 1980). Studies in this trail have been carried
out only with inter-subspecific crosses. In India,
where the majority of the area under this crop is
covered with cultigens belonging lo ssp. fastigiata
var.vulgaris, such studies become very essential.

The objective of the present study was set towards
obtaining information on the gene action governing
number of primary branches in bunch groundnut.

Materials and Methods

Six groundnut varieties, namely, ICGS 44,
Girnar 1, ALR 2, JL 24, GG 2 and Co 2 were
crossed in a diallel mating design that included
reciprocals, The F, hybrids of 30 cross combinations
and six parents were sown in a randomised block
design with three replications in the rainy season
(June - October) of 1994 at Regional Research
Station, Vridhachalam. Each plot had 10 rows of
3 meter length with 30 x 15 cm spacing. Ten
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Table 1. Analysis of variance for components of combining ability for number of primary branches.

Sources df Vanances
GCA 5 1.00p%*
SCA 15 0.32%
REC 15 (),89%*
Error 0 0.1

Var (GCA) 0.3

Var (SCA) 0.1

Var (REC) 0.1

GCA : SCA 1.31:1

** P<).01; *P<0.05

Table 2. Per se performance of the parents and general combining ability effects for number of primary

branches in groundnut.

5.NO. Parents Per se perlormance GCAEIRCE
1. ICGS 44 6.50 0.51%*
2, Gimar 1 4.97 ). 43%*
3, ALR 2 4.97 0.43%*
4. JL 24 5.23 -0.21*
3. GG2 5.57 - 040
6, Co2 5.03 (), 34%#
SE gi 0.10
A% P< 01; *P<0.05 .
Table 3. Specific combining ability effects for number of primary branches.
Direct crosses Values Reciprocal crosses Values
ICGS 44 x Gimar 1 022 Girnar 17 x ICGS 44 0.67*
ICGS 44 x ALR. 2 040 ALR 2 x ICGS 44 0.13
ICGS 44 % JL 24 -0.37 JL 24 x ICGS 44 Q.40
ICGS 44 x GG 2 015 GG 2 % ICGE 44 0.33
ICGS 44 % Cn 2 0,27 Co 2 xICGS 44 1.33*=
Gimar 1 x ALR 2 .02 ALR 2 x Gimnar 1 042
Girnar 1 x JL 24 0.26 JL 24 % Gimar 1 013
Gimar 1 x GG 2 -,39 GG 2 x Gynar 1 013
Gimar 1% Co 2 -0.34 Co 2 x Gimar 1 1,25
ALR2xJL24 0.36 JL 24 x ALR 2 -0.82%*
ALRZxGG2 0.23 GG2xALR 2 1.07%*
ALR2xCo2 047 Co2xALR 2 0.85
JL24xGG2 -0.09 GG 2xJL 24 .50
JL24xCeo2 -0.20 Co2x]L24 0.25
GG2xCo2 0.22 Co2xGG2 1.08*>
SE (1)) 024 R (i) 0.28
*% P01 #P<0.05
Table 4, Components of genetic variance and their ratios for number of primary branches.
Components Variances/ratios
D 0.20 + 0.04%*
F 008+ 0,11
H| 63 - 0.12%*
HJ 033 =010
h* D0 = (.07
R 0L,15 = 0.0]*
Ratios involving differen! Parameter
(H./Dy ™ 1.78
H./4H .13
KD/KE 078
Wi L
Heritobility (narrow sense) (%) 20.01

¥® pP<0.01, *P<0.05
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competitive plants were randomly selected and used
to record number of primary branches in cach plant.
The mean data were analysed following combining
ability analysis method 1, model 1 (Griffing, 1956)
and component analysis (Hayman, 1954).

Results and Discussion

Mean squarcs due to general combining
- ability (GCA), specific combining ability (SCA) and
reciprocal effects (REC) were highly significant
(Table 1), The estimated variance due (o GCA was
higher than SCA indicating the predominance of
additive genc action. Similar reports werc made by
Basu et al. (1986) and Seshadri (1990).

The general combining ability effects (Table
2) revealed that 1CGS 44 and ALR 2 were the good
eeneral combiners for this trait, whereas, Gimnar 1,
Co 2 and JL 24 were found to be poor combiners.
Hence, for the improvement of this trait ICGS 44
may be considered as it had high mean performance
for this trait,

The specific combiming ability cffects (Table
3) revealed that none of the direct crosses were
significant indicating the lack of good specific
combiners. However, the reciprocal crosses revealed
five combinations namely, Co 2 x ICGS 44, Co 2
XICGS 44, Co2xGG2, GG2xALR2, Co2x
ALR 2 and Girnar 1 x TCGS 44 were good specific
combiners for this trait. It indicates the importance
of maternal effect for this trait. This observation
was also supported by Wynne and Halward (1989).

Component analysis revealed that the additive
(D) and dominance components (H1 and H2) were
highly significani (Table 4). The magnitudes of the
dominance components were larger than that of D.
This was also confirmed by the dominance ratio.
This sort of contradiction between the combining
ability analysis on the one hand and the genetic
analysis on the other. is not uncommon in the diallel
analysis in many crops. Arunachalam (1976)
pointing out such discrepancics, reported that the
combining ability analysis were more reliable.

This character recorded the lowest heritability
estimate of 20,01 per cent, normally expected for a
non-additive type of gene action. Epistatic gene
action for this trait had also been reported by Sandlu
and Khehra (1975), Vindhiva Varman et al, (1990)
and Manoharan (1992). The non-additive gene
action may retard the rapid improvement of this

B Vindliya Varman

trait through selection from the segregating
populations, Postponement of sclection to later
generations, inlermating segregants of - desirable
phenotype or multiple crossing are likely to yield
useful progenies possessing more number of
branches and yield.
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