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LINE X TESTER ANALYSIS FOR HEAVY SEEDS IN CHICKPEA

P.GOMATHINAYAGAM, P.NAGARAJAN, K.K.VINOD and R.RATHNASWAMY

ABSTRACT

To know the combining ability of seed weight in chickpea, five lines namely Coy,
Coz, CoGa, CoGg and ICCV; as [emales and three testers namely Annigeri, Cos and L
550 as males were crossed in a line x tester model. The cffecis of the parenis und the
sca elfects of the hybrids were estimated. The estimates of gea revealed that significant
and positive effccts were observed with CoGy (5.241), CoGg (1.627) and 1CCVz (1.775)
among lines and with Annigeri (1.468) among lesters. The hybrids CoGa x Annigeri
showed high sca clfects (2.982), while CoGs x Co3 (4.028) and ICCV2 x Co3 showed
high sca (1.524) with high per se performance. The geca and sca variance ratio showed
the preponderance of non-additive gene action for the seed weight in chickpea (0.1734:1),
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INTRODUCTION

The combining ability analysis of
parcntal lines in hybrid combinations is
a common biometrical approach, in
isolaling good combiners, so that they
could be utilized for dilferent breeding
programmes. Among the dilfcrent
methods available, line x tester analysis
is a commonly used one. The present
study was conducled using S lines and
3 lesters, producing 15 hybrids com-
binations. The performance of parents
and hybrids werc recorded for heavier
sceds and their gea clfects and sca cllccts
of hybrids werc estimated as per
Kempthome (1957).

RESULTS AND DISCUSSION

The analysis ol varance revealed
highly significant differences among

genotypes for the weight of the seeds,
which indicated that they could be utilized
for further analysis. Among the lines
hundred sced weight ranged between
11.76 g (Coz) lo 31.47 g (Coa) (Table
1). The parents viz. CoGs, ICCV 2, Co3
and L 550 have recorded significantly
higher seed weight over grand mcan.
The estimates on geit (Table - 1) revealed
significant positive values with CoGd,
CoGg, and ICCV 2 among linés and
Anmigeri among lesters. The higher gea
is duc 1o the additive gene action [or
the inheritance of particular characier.,
Thus hybridisation and sclection will be
very cllective using Lhese parents in
scgregating populations (Rojas  and
Sprague, 1952). Nevertheless, the use
of parents like CoGs, CoGg, ICCV 2
will be very effcclive because they posc
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Table 1. Per se performance of lines, testers and hybrids
for seed size (100 grain wt. in gms).
Tester
T T
Lines : T Mean of lines
(Annigerl) {Cal) (L. 550)
(Mean of hybrids)

L1 {Col) 19.17 15.40 18.50 12,89
L2 {Col) 17.03 1377 15.33 11,76
13 (CoGa) 3055+ 20.85 26.90%* 2146
L4 (CoGe) 2024 25314+ 21590 3108
L5 (1ICCv2) 24.64%% 22964 20,30 26.20%*
Mean of testers 18.39 31474 2645

GM = 21.460; SE = 0.1130; CD (0.05) = 0.3219; CD (.01) = 0.430
*¥* Significant at 0.01%

Table 2. Combining ability effects of lines, testers and hybrids
for seed size (100 grain wi, in gms)
Tesiers
Lines B T3 Ts pen of lines
(Annigeri) (Co 3) (L 550),
(Seu of hybrids)
L1 {Co 1) 0.014 1003 %= 107G =3, 165"
L2 (Co 2) 0.181 0406+ 0226 54784
L3 (CoG 4) 2082 -4.052 1.070* 524 v
L4 (CoG 6) 23,7154 4.028%* 0313 1627+
L5 (ICCV 2) 0538 1524 -2.061 1.775%%
gea of testers lang** -L.108%* -0.270%,
*Significant at 0.05% ** Significant at 0.01%

Lines Testers Hiybrids
5E 0.065 0.051 0113
CI (0.05) 0.185 0.144 0322

for the better scleclion index than other
by coupling both the gea clfects and
high per se performance.

Analysis on hybrid performance
revealed higher sca performance [for
hybrids (Tilb]c 2), those involved cither

or one of those parents which showed
higher gea effeets. In such cases it is
possible to isolate high yielding segregant
from carly generations (Ragavaiah &
Joshi, 1986). ’I‘hcl ' Annigeri
showed hi . | clfecis: \HH.J' . he

parcnls . .wd.-n Lnt I'IIEIEI' \
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combination will show high hclerosis
and will give wide chances of ulilising
it for both heterosis and pedigree breed-
ing. This combination shows high addi-
tive effects and it is carly fixable, through
pedigree way. However, CoG 6/Co 3
and ICCV 2/Co 3 showed high sca with
high per se performance. These hybrids
arc the products of high gea and low
geca parcnts, hence, may throw more

transgressive scgregant (Derrah and Hal-

lauer, 1972). This cffect may be due 1o
the differential interaction between
dominant alleles of the high gca parent
and recessive alleles from low gea parents
(Dubey, 1975).

In chickpea, bolh additive and
non-additive components werc sig-
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nificant for sced weight. (Salimath and
Bahl, 1989). Similar irends werc observed
on studying the cumulative genc cffcets
in chickpea (Gupta and Ramanujam,
1974). These obscrvalions suggest that
a breeding method that can exploit both
additive and non additive genclic cfTeets
would be useful in chickpea breeding
(Gowda & Bahl, 1978).

In other crosses, the inconsistent
rclationship between gea and sca might
be due to complex genelic inleractions
(Hayman, 1958). However, the gca and
sca variance ratio analysis shows

. preponderance of non-additive gene ac-

tion for the weight of (he seceds in
chickpea (0.1734:1). However, higher
additive action in specific combinations
could not be ruled out.
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