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COMBINING ABILITY ANALYSIS FOR YIELD COMPONENTS OF SESAME
' IN DIFFERENT ENVIRONMENTS
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ABSTRACT

Gr.ncti!:s of yield components was investigated from combining ability analysis of line x
tester under six different environments in (Sesamum indicum). Among the parents, 5i 930, Si 1669
and §i 1702 wa‘r: found to be good general combiners for seed yield and other desirable traits. The
hybrid combinations Si 953 x Co 1 and Si 1669 x TMV 3 were superior for yield and oil cantent
respectively. There appeared to be a relationship between the sca effect of hybrids and their per se
performance.

KEY WORDS :

Combining ability studies reveal the nature of
‘enc action and lead to identification of parents
ith general combining ability effects (gca) and the

Sesame, Yield Components, Environment, Combining Ability

cross combinations with high specific combining
ability (sca) effects. Among the different
biometrical methods employed to study combining

'eble 1. - Pooled analysis of variance of line x tester analysis,
Mean squarcs
Source df . First jo. ~« Cupsvlebearing Number of
Dﬁﬁv?n?f Plantheight tcm) hcn:i:;l;wﬁdn Fﬂmﬂﬂ“;i maty branches per plant

Environments 5 664.55%* 4T3TB.50** GOA0** 12767, 18 577.18*=
Hybrids 59 11.17** 211.58%* 0.49%* T6.54% 6.86**
Lines 19 20.14%* 391.95%+ 0.64 115.20 B3f
Testers 2 14.44 2525 028 18.75 17.50
Linesx Testers 38 6,524 131.20%* 043 60.25%* 5,550
Linesx Env. 95 7187 14535%* 0.65%* 03.40%* 6.01**
Testersx Env, 10 3.14% 170.36%* 0.76** T9.45%= 6.62**
{Lines x Testers) x Env.. 190 5.63% 165.05%* D.45%* 69.21** 3,830
Error 984 0.33 60.98 0.16 2423 L.57
GCA 0.053 0.4089 =00 -0.051 0.024
SCA 0.049 -1.881 -0.001 0498 0.096

Source df Mean squares _

Tolal i
Hmpmrl: Numberof o cite  1000seed Seedyield drymaer | ooves O
an Qi length (cm) weight (g) (&) production index(per  contont
bianchies per plant (g) cent) {per cent)

Environments 5 64252.43%¢ B262B46**  I1B.S54**  13.03**  B88.59** 1940539%* 9858.13=% ° £32.72e*
Hybrids 59 54035 £3553*=  (,12** D.92%* 11.47**  157.63** 155.13** 2R4[**
Lines 19 49220 598.70 0.13 047 10.70 264.17**  21B.35 3533
Testers 2 25.94 4.88 0.06 343" 12.37 105.62 192.28 0.06
Linesx Testers 39 SO1.51** GR7.3*r Q01 1.02** 1LBI**  107.10%* [21.572¢ 25097
Lincsx Env. 05 598.16%* TI1.ES**  O11** 0.64%* 1030 13261%* 14407 2044
Testersx Env. 10 69648** 86935  (.08** 230 9.75** 92.12%*  152.20%** 1477
(Lines x Testers) x Env. 190  4]3.99**  526.95**  0.07** 0.53=" 10.26%*  136.46%*  122.30**  2230**
Error 984 140,71 166,83 0.03 0.02 1.45 ilel 25.50 020
GCA -2,733 -A162 (L0001 000006 -0.0001 0492 0.207 0.008
SCA 9,862 £.899 0.002 0.028 0.086 -1.631 -0.041 0.198
* Sipmificant at = 5%;  ** Significant al P=
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Table 2.  GCA effects of three best combiners for 13 traits in sesame under durﬂrmt,mﬂmalits

Charocter Rank Parent El - EZ. E3° v E4 ES5 Eb Pooled
Days to 50% I TC 45 0.1l 0.70° 0.96* 0.72* -1.69°* 028" 0.08
floweing M ATO 0005  -1.51"*  .081** -0.05 D69%F - 162 0784

m 5i1147 1.22%* 0.14 1.B4=* 1.27*=  .1.25°* 0.17 0.512*
Plant height I LT 7 1.53 0.81 4.83 0.79 4.05 T AT 076

n 5i930 597 2.04 0.82 4,83 3.14 7.80** 4.10%=

n §i953 6.27 1.28 -4.42 -2.86 -0.23 021 ' -002
First capsule ! TC45 . -0.02 0.02 -0.12 001 -0.14 0.30** 0.01
bearing node I . GS51-266  0.44%* 0.27 0,09 -0.13 0.44=*  031** - 0.20%*

i §0554 -0.24 0.10 0.01 0.27 0.17 0,53 £.07
Capsule bearing 1 51930 325 3.73 -0.84 110 -1.00 4.52v 1.79
porlion of main 1 Sil248 - 392 -0.45 0.08 3.54 021 10.43% 2957
stem 1} JLTT 026 222 4.89% 1.90 -1.77 -2.16* 0.80
Number of 1 ECI37-935 -0.36 -0.20 -0.05 0.07 -BB4*  .162%*  .0.50°
branches per plant | ' §i953 0.43 Lo6 ¢ -0.59 -0.96* -0.13 -0.49* -0.11

m §i1755 112, -0.62 0.17 -0.35 -0.54* 0.98%* 012
Number of . 1 ECI37-935 -321 1055 0.79 177 . -495**  _1081**  .097
capsules an. 1 51930 LI 1474 237 9.574¢ Qg% 5.78%= 7.20%
branches it §il702  14.00** G400 276 11.85%*  4.52%%  .345%" 0.16
MNumber of ! ECI37-935 -3193 1046 032 041 -3.76* -12.52% -1.70
capsules per plant ] $i 930 2.19 15.71 280 1047+ 781%*  4196%e 7.327»

. I Sil702 14.98% = .12.37 -327 7.73* -1.38 -3.68%* 0.33

Capsule length 1 si1702 -0.05 0.15 0.14* 0.17* 0.22** Q.18 0.13*
n Sil669 0.02 0.28 -0.009 0.03 0.17%* -0.09 -0.0002
. i Sil248 0.08 0.22 0.03 004 -016**  036%* 0.02
1000 seed weight I 8i1669 -0.06 -037** 0.18 0.51% 043¢ 007 0.10%
S n Si1702 0.06 0.05 0.36**  -0.10**  Q.15**  .023*e 0.05*
HI S0554  -D.0001  -0.18** 0.17 0.009.  -0.11**  043** 015
Seed yield I ECI37-935 -0.08 -1.09 -0.06 -D46** 127 0.59* 0.08
n 5i930 -0.026 n.82 0.66%* -DAT** -0.05 -1.43== -0.19
m Si1669 1.00 0.93 -0.23 1.01** 0.03 0.92**  061**
TDMP I . Sil669 1.73 248 -091 1.56**  6.59% 331 2.46*
] ECI37-935 -2.12 -032 036 -0.08 -137 .| 05e 091
il 5i930 0.97 5.21 2.56** 0.08 1.80**  2.40% 2.17*
HI i 50554 0.50° 1.61 -3.83 3.92%=  205% © ] 0] 0.54
I} 5i030 -125 062 40 09t 245% 5728 3 55es
mnr - AT9 -3.32 -1.09 222 -435%%  4.74% 0.88 -1.73
0il content I Col - 004, -~ -DE5** -0.03 0.08 -0.16* .07 017*
1} 15232 1.56%* -4.55%* -0.33 =248 016 (.08 -0.85%*
1] Sil703  -0.58*r  -1.64** -] .6B** 0.08 -2.33*  -L10**  -121°*

*, ** Sipnificant at 5% and % level respectively.

ability, the one. proposed by Kempthome (1957)
known as the line x tester analysis was followed in
this study.,

MATERIALS AND METHODS

Twenty accessions of sesame differing in
duration, growth habit, plant stature, branching and
seed yield were used as lines. The three commercial
varieties of Tamil Nadu viz., TMV 3, Co I and
Paiyur 1 were chosen as testers. Crosses were
effected between 20 lines and 3 testers to get 60 F1

hybrids in line x tester mating design. The 60 FI
hybrids and 23 parents were studied in six different
environments. The environments were created by
planting experimental materials at three different
seasons vig., kharif 1991, rabi 1991, and summer
1992 in red soil and black soil conditions.

The experiment was sown in randomised block
design with three replications in each of the above
environments. A single row of 4.5 m length was
allotied to each genotype for each replication with
a spacing of 45 cm between successive rows and 15
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rea effects gca effecis per se performance pca effect
Days to 50% floweing
5i 1278 x Paiyur-1 -1.06** (MxL) Si 1249 x Paiyur | 40.4 (HxM)
ECI137:935x Co.l Do1e* (LxH) - Sil249xTMV.3 40.6 (HxM)
511755 2 TMV.3 g2 {LxL) 511278 x Paiyur 1 40.7 (MxM)
Plant height
EC137-935 x Co.1 181" {LixL) §i 1248 x Co.1 77.5 (HxM)
$0554 x TMV 3 3.72%s {LxL) 5i 930 x TMV.3 77.2 (HxM)
511669 x Paiyur.] 3420 {LxM) Sil248xTMV.3 77.0 {HxM)
' First capsule bearing node
511702 x Co.l -0.26% (MxM) 511702 x Co.l "3.82 (MxM)
511278 x Paiyur.) -0.25 (MxL) 15 232 x Faiyur.1 3.90 (L)
ILT7xTMV.3 022 - (LxL) Si 1669 x Co.1 3.91 (LxL)
' Capsule bearing portion of main stem
511147 xCo.1 3.06 {LxL) - 51 1248 x Co.1 403 {HxL)
Si1703 x Ca.l 2.56 “(MxL) - B1930x TMV.3 394 {MxM)
51953 % Ca.l 2.51 (LxL) Si1702x TMV.3 0.3 (MxM)
MNumber of branches per plant
5i 1669 x Paiyur. ] L.o1* {LxL) Si930x THV.3 8.4 . {(HxH)
50554 x Co.l 0.92* {LxL) 51930 x Payur 1 19 {HxL})
OT5.22TMV.3 0.67 {LxH) 511703 x Co.l 7.8 {HxL)
Mumber of capsules on branches
5i 1669 x Paiyur.1 1030 (LxL) Si930x TMV .3 599 (HxL)
Si030xTMV3 0.46* (HxL) Si1703 x Co.l 55.0 “(MxM)
511703 xCo.l 3.14* (MxM) 5i 1147 x Co.l 533 (MxM)
, Mumber of capsules per plant
TC45x TMV.3 11.11%* {LxL) 5i 930 x TMV.3 74.8 (HxL}
Si 1669 x Paiyur 1 10.70 {LxL) Si1703x Co.l 70.8 (HxM)
Si930x TMV.3 9.46* (HxL) = Si1147xCo.l 69.5 (HxM)
Capsule length
Si1249xTMV A 0.15% (LxM) 511703 x Paiyur | 24 (HxL})
511703 x Paiyur 1 0.14* {MxL) Sifi0x TMV.3 23 (HxM)
ILT7=TMV.3 0.11* (LxM) SE1T702 x '[MV..B 23 (HxM)
1000 seed weight
G51-266 x TMV.3 0.24%* (HxH) S1930 x TMV.3 34 {HxH)
5i 1150 x Paiyur 1 0.50*= {LxL) G 51-266x TMV .3 il (HzH)
Si 1278 x Co.l 035+ (M=xL}) OTS5.2x TMV.3 3.0 {HxH)
Seed yield
51953 x Co.l 1.77%* (MxM) 5i953xCo.l 8.1 (MxM)
OTS2xTMV.3 1.43%* (MxM) G51-266x Co.l 7.9 (HxM)
S5i1249x TMV3 1.29*= (LxM) S5i 1703 x Co.l 7.7 (HxM)
. TDMP
51953 x Co.l 6.46% (HxM) 51953 £ Co.l 322 (HxM)
§1 1669 x Paiyur 1 4.25% (HxL) JLT7xCo.l 30.7 (HxM)
JLT 7 xCn.l 376 (HxM) 5i 1669 x Paiyur 1 289 {HxL)
HI
5i 17552 Co.l 4,54 (MxM) 8i 17552 Co.l 353 (MxM)
Si 1278 x Paiyur | 175* (HxL) 5i 1249 x TMV.3 35.1 (HxM)
OTS2xTMVA 321 {hixD) OTS.2xTMV.3 344 (MaM)
. il content
S1702xTMVE . 244~ (LxM) 5i 1669 x TMV.3 459 (HxM)
£0554 x Co.l Gl {LxL) S5i 150 x TMV.3 457 (HxM)
Si 1147 x Poaiyur.| 1.60=* {l.xH) G51-266 x TMV3 45.6 {HxM)

* Significant af 5% love) *= Sigaificant at 19 level.
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cm between plants within the row. Observations on
days to 50 per cent flowering, plant height, first

npa.ulc bearing node, capsule bearing portion of
main stem, number of branches per plant, number
of capsules on branches. number of capsules per
plant, capsule length, 1000 seed weight, sced yicld,
tolal dry matter production (TDMP), harvest index
(HI) and oil content were recorded. The analysis of
combining ability was carried out for the six
environments individually (Kempthorne, 1957) and
also the pooled analysis over environments
(El-itriby er al,, 1981).

RESULTS AND DISCUSSION

In the pooled analysis, variances due 1o
environments, hybrids, line x tester, line x
environment, tester X environment and (line x
lester) x environment interactions were significant
for all the characters studied, suggesting the
influence of the non-genetic factors (Table 1). The
importance of non-additive gene action was
observed [or number of branches per plant, number
of capsules on branches, number of capsules per
plant, 1000 seed weight, seed yield and oil content.
The present findings are in close agreemeni with
the earlier reports (Khorgade er al, 1988
Kandaswami, 1992; Anandakumar and Sree
Rangasamy, 1987; Khorgade er al., 1989; Krishna
doss et al, 1987, Omar Sheik, 1989).
Predominance of additive gene action was observed
for days to 50 per cent flowering, plant height and
HI. Similar results were reported by earlier workers
(Anitha, 1988; Reddy er al., 1982; Singh et al.,
1983),

The estimates of gea effects are presented in
Table 2. Parent Si 1669 was a good general
combiner for seed yield. It was also a good general
combiner for 1000 seed weight and TDMP. Si 930
recorded positive significant gea effects for plant
height, number of capsules on branches, number of
capsules per plant and TDMP. Tt is inferesting o
note that parents Si 1702 and Si 1669 which were
the best general combiners for capsule length and
TDMP. respectively, were also found to possess
highest gca effects for the respective characters.

Analysis of sca effects revealed that Si 953 x
<o | possessed significant positive sca effect for
seed yield, capsule bearing portion of main stem

and TDMP. The hybrid Si 1669 x paiyur 1 wi
found to register significant positive sca offect fo
plant height, number of branches per plant, numbe;
of capsules on branches, number of capsules pe:
plant and TDMP, The hybrid Si 1702 x TMV 3
possessed significant positive sca e,ﬂ'act for oil
content (Table 3).

In general, good combining parents (with
significant positive gea effects) yield betser
hybrids. The crosses from high x high, high »
medium and high x low combining parents ie
atleast one parent was a good general combiner.
have given better specific combinations. Result by
Sharma and Chauhan (1983) in sesame indicated ;.
similar trend in the cross combinations handled by,
them. A comparison of per se performance with
their sca effects revealed that there was a:
association between per se performance of a cros
combination and its corresponding seca effect. Fe
example, the combination Si 953 x Col recorda:.
the “highest pér se performance and - highest scx
effect for seed yield.

[mprovement of the characters studied may be
possible by the simullaneous exploitation of both
additive and non-additive genetic components.
Hence, biparental mating followed by recurrent
selection might hasten the genetic improvement of
these characters in sesame.
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LINE X TESTER ANALYSIS OF COMBINING ABILITY IN COTTON
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ABSTRACT

In a line x tester study of cotjon (Gossypium hirsutum L.} involving 11 lines and 3 testers.
(33 hybrids), it was found that all the churacters studied (ie., plant height, humber of monopodia,
days to 50% flowering, days to 505 boll bursting. bol] weight and yield of seed cotton) are controlled
by additive but predominantly non- -additive gene action, The best general combiners in the parenis
were 138°F, 83 and MCUS for earliness and for 50 pet'cent boll bursting and 133 F for higher boll
-weight.- The hybrid 108F x MCU 6 was considered as the best cross, because it recorded significant
positive sca effect for both yicld of seed cotton and boll weight.

KEY WORDS :

The concept of cnmbmmg abllll_',f plays a
ignificant role in crop improvement, since it helps
he breeder to determine the nature of gene action
avolved in the expression of quantitative traits of
conomic importance. Combining ability studies
ielp in the identification of parents with general
:ombining ability effects and in identifying eross
:ombinations showing high specific ' combining
bility effects.
{empthorne (1957) is an useful tool for screening
he lines with rapidity and with a reasonable degree
1f confidence. In the present investigation, 11 lines
nd 3 testers and their 33 hybrids were studjed for
:ombining ability of parents and best cross
‘ombinations.

WATERIALS AND METHODS

The ‘materials consisted of 14 short duration
aricties of cotton of 11 lines viz.,, CRH 68, 2421Y,
‘ashkant 2, Tashkant 3, 138 F, Tashkant I, 133F,,
3, Cul-12, 108F, RF5-2, and 3 testers MCU 6,
ACU 7, P216F. All the 14 parents (11 lines and 3

The line x tester analysis of °
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tﬂsp;:rs] and their constituent 33 hybrids were raised
in a randomised - block design - with three

replications adopting a spacing of 45 x30 cm

during summer 1991. Observations were recorded
for six characters viz, plant height, number of
‘monopodia, days to 50 per cent flowering, days to

‘50 per cent boll bursting, boll weight and yield of

seed coiton. Combining ability analysis was
performed as suggested by Kempthomne (1957).

RESULTS AND DISCUSSION

The analysis of variance (Table 1) fc;r

combining ability revealed that mean square due to

testers is of greater magnitude in comparison with
those of lines and hybrids except in the case of
number of monopodia in which the hybrid mean

‘square is high indicating greater diversity among

testers for these characters, There was positive
significant differences for the traits, plant height,
number of monopodia in the case of hybrids, days
10 50 pereent flowering, number of bolls per plant,
days 10 50 percent boll bursting and yield of seed



