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Line x tester analysis in sesame (Sesamum indicum L.)
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Abstract: Line x tester analysis (14 x 3) of cumbining ability revealed preponderance of non-
additive gene action for sced yield and its components. Guj. Til I, Sel. 73, Secl. 33, Sel. 123 and
Uma were good general combiners for seed yield and yield contributing characters. Non-significant
correlation was observed between parental per se performance and pea effects. A good degree
of association was observed between F, performance and sca effects. Hybrids of superior combinations
involved mostly paremts of high x high or high x low, combining ability effects. Sel. 33
x Uma, Guj. Till x TC 25, Scl. 84 x Secl. 185 and Sel, 73 x Uma which showed significant
sca cffects and heterosis for seed yield, branches/ plant, capsules on main stem and capsules/
plant can be considered as best combinations for exploitation of hybrid vigour. (Key words:
Combining ability, Heterosis, Line x tester, Sesame).

The average productivity of sesame (Sesamum
indicum L.}y in India is almost stagnant during
last few years and not impressive as compared
to other sesame growing countries of the world.
This yield plateau and poor productivity can
be overcome by commercial exploitation of
heterosis and reshuffling of genes in order to
get better recombinants or transgressive segregants,
by hybridization of suitable parents. The com-
bining ability finds out the good general combiners
for yield and its components, promising cross
combinations, nature and magnitude of gene action
governing the expression of yield and yield
components which in turn helps in identification
of proper breeding methodology. The present
investization was undertaken for evaluation of
combining ability and heterosis for yield and
yield components in sesame.

Materinls and Methods

The materials were comprised of 14 lines
(female parents), three testers (male parents) of
sesame with diverse genetic base (Table 2) and,
their 42 cross combinations recovered through
a line-tester (14 x 3) mating design. The. 42
Fs and 17 parenlal lines were grown in three
rows, with 3 meter row length, in a randomized
block design with three replications and a spacing
of (45 x 10) cm® at the Central Research Station,
O.U.A.T., Bhubaneswar during summer, 1999
Observations were recorded on 10 randomly
selected competitive plants for 11 guantitative
characters namely plant height, height upto first
capsule, branches per plant, nodes on main stem,

capsules on main stem, capsules/plant, capsule
length, capsule breadth, seeds/capsule, 1000-seed
weight and seed yield/plant, Heterosis over mid-
parent and better parent was calculated as per
the standard procedure. Combining ability analysis
was done as per the method given by Kempthrone
(1957).

Results and Discussion

The analysis of variance revealed significant
differcnces among the genotypes for all characters
studied indicating sufficient genetic variability
among the genotypes. The analysis of variance
for combining ability (Table 1) revealed significant
differences in the variances due to lines, testers,
hybrids and line x testers for all the traits, except
height upto first capsule, for which mean square

© due 1o testers was non-significant.

The higher estimates of dominance variances
as compared to additive variances for all the
traits, except 1000-seed weight (Table 1), was
probably due to predominance of non-additive
gene action suggesting the scope of improvement
of these traits through heterosis breeding. For
1000-seed weight, both additive and non-additive
componen(s of genetic variance were in cqual
proportion. Predominance of non-additive genelic
component for seed yield, plant height, branches/
plant, capsules/plant, capsule length, 1000-seed
weight was also reported earlier (Krishnadoss
¢l al. 1987; Mishra and Yadav, 1996 and Padmavati,
1999)

The gea effects of parents (Table 2) suguested
that Guj, Til I, Sel. 33, Sel. 84, Sel. 73, Sel.123
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Table 1. Analysis of variance for combining ability in sesame

Mean sum of square

Seed
yield/
plant
(2)
42‘ﬂ '[ E L

1000-
seed
weight

Seeds/

breadth Capsules

plant length
() (mm)

stem

Capsules Capsules/ Capsule Capsule

Modes

on main on main

stem

Branches
/plant

Height

upto first
capsule

Plant
height
(cm) |

d.f

Source

()
0.13%*

0.08**

(cm)
138.14%*
248.33%*

44.45%*
82.80%*

0.88*%*

50.69**
53.35**
20.54=*

0.92**
0.34**
0.71 **

3.76**
417"
5.67**

1§75.58%*

364.24%F
652.08**

57.06™*
T2.16%*
133.98**

106.52**
135.71**
134.78**
B0, T5**

1.22%*
0.93**

T 401 ¥

21.87
91.98**

506.54%%
979.75%*

609.33**

41
13
2

26

Hybrids
Testers

Lines

859.52%*

37.65**

51.69%* 0.10**

1.23%*
0.13
-0.03
037

44,55+ 3.41%*

1.15%*
0.13
0.05
0.34
0.10
0.34

418.75**

- 43,72

Line X tester

0.83
1.02
12.27

204

0.01
1227

4.61
-0.58
15.69
116
15.69

0.66
0.06
0.92
0.12

0.92

33.30
14.56
286.41

10.61

20.01

22.85

B2

0.015
0.03
0.03
0.03

-0.06
037

29.12
286.41

229
11.31
4.59

1131

1.78
23.25
3.57
23.25

1.69

- 23.04
3.38
23.04

2047 =
125.01

125.01 -

14.74

Significant at 5 and 1 per cent levels, respectively.

L

= Dopminance variance,

* = Additive variance; o*
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and Uma are good general combiners for seed
yicld. The good general combiners for sced yield
were also found to be good gencral combiners
for different yield components, c.g. high gea
effects were exhibited for five characters in Guyj.
Till (branches/plant, capsules on main stem,
capsules/plant, seeds/capsule and 1000-seed weight)
and Sel.33 (plant height, capsules on main stem,
capsules/ plant, capsule length and seeds/ capsule),
while Sel. 84, Sel.73 and Sel.123 showed high
gea effects for four (plant height, nodes on main

stem, capsules/plant and seedsfcapsule), three

(plant height, branches/plant and capsules/plant)
and one (branches/plant) yield components, re-
spectively. Among the testers, Uma was found
to be good general combiners for branches/plant,
nodes on main stem, capsules/plant and seeds/
capsule along- with the seed yield. This direct
relationship between gea effects of seed yield
with that of yicld components was probably due
to close association between seed yield and yield -
components,

The correlation of parental means with
gea effects (Table 4) were non-significant - for
all the traits, except capsule length, suggesting
that per se performance can not be an effective
tool for selecting parents for hybridization programme
and the combing ability estimates must be a
primary criterion for parental choice. The lack
of relationship between parental per se performance
and gea effects could be possibly due to pre-

‘dominance of non-allelic interaction in governing

these traits. However, when additive gene effects
are primarily important a good degree of as-
sociation between per se performance and gea
effects likely to be observed (Sharma and Chauhan,
1985).

The sca effects of different characters were
wide in range with highly significant values in
most of the crosses, The five top cross combinations
selected on the basis of per se performance for
six characters , their sca effects, heterosis estimates

cand gea effects are presented in Table 3. In

general, crosses with high performance or highly
significant heterosis also exhibited highly sig-
nificant’ sca effects for most of the characters.
This direct relationship between sca effect and
F, performance was further confirmed from the
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may yvield better recombinants by following simple
pedigree method,

As both additive and non-additive genetic
components are important, bi-parental mating
followed by recurrent selection may hasten the
genetic improvement of yield and yield com-
ponents. As the sced yield and its components
were governed by non-additive gene action, there
is a greater scope of exploitation of hybrid vigour
for yield and its components. The potential
crosses such as Sel, 33 x Uma, Guoy Til | x
TC 25, Sel.84 x Sel.185 and Sel.73 x Uma exhibited
high heterosis for seed yield and other yield
componenis like branches/plant, capsules on main
stem and capsules/plant. Hence these crosses
could be used for commercial exploitation of
heterosis in sesame,
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