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Oilseed brassicas are the most important
rabi (winter) season oilseed crops of India.
Amongst the different Brassica species
cultivated in the country, Indian mustard
(Brassica juncea (L.) Czern & Coss) is
the dominant species covering major area
under rapeseed-mustard. This species has
better yielding ability under Indian
conditions because of its suitability to drier
conditions and early maturity (Kimber and
McGregor, 1995). For yield improvement
in B. juncea through hybridization, selection
of desirable parents for specific traits is
needed. The ability of the parents to combine
well depends upon various complex genetic
interactions. Combining ability analysis, the
potential tool for the selection of suitable
parents, provides information on nature and
relative magnitude of fixable and non-
fixable genetic variance and helps in
planning a suitable breeding programme
(Sheikh and Singh, 1998). Therefore, the
present study was undertaken to identify
the promising parents/crosses through line
X tester analysis that can be involved in
improvement of Indian mustard.

Thirteen genotypes viz.,, WFG, MN 9,
MN 33, SKM 90-4, PYSR 1, CZM 2,
WEFM, LSBS, LSYS, YS 22, BS 6, HSG

and MN 22 (lines), and five promising
cultivars/entries viz., Bio 902, Varuna,
GM1, BTV and Bio-YSR (testers) of Indian
mustard were crossed in line x tester fashion
during rabi 1996-97 at Agricultural Research
Station, Mandore. All the 65 crosses and
their 18 parents were grown in a randomized
block design replicated twice in the
following season. Each genotype was
planted in a single 3 m long row following
45 x 15 cm crop geometry. The observations
recorded on five randomly selected plants
from each plot for ten quantitative characters
were subjected to analysis of combining
ability as per standard method (Kempthorne,
1957).

The analysis of variance showed
significant differences among genotypes for
all the characters, indicating the existence
of sufficient variability in the experimental
material (Table 1). Significant variances
were recorded for all the attributes due
to crosses, depicting the presence of
substantial heterosis in the hybrids. The
value of variances, due to lines as well
as testers, were significant for days to
flowering, days to maturity and plant height
indicating the importance of both additive
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Table 1. Analysis of variances for combining ability in Indian mustard

Source df  Days Days Plant Main Siliquae Primary Second- Siliqua Seeds Seed

to to height receme on bran- ary length sili-  yield

flower- matu- (cm) length main  ches bran- (cm) qua'] (kg

ing rity (cm) receme plant‘l ches ha‘l)

1:)lant'1

Repli- 1 062 1489 78278 278 372 149 1418 047 00l 4.81
cation .
Crosses 64 1290 7.14" 385.03"" 142.60" 63.78" 622" 29.94" 057" 436" 6515.71™"
Lines 12 30147 1256 823.62" 17626 70.11 489 3136 139" 642 785834
Testers 4 43.09." 47.17"" 118837"° 3534 17.18 2481™ 2277 031 816 9734.13
Lines x 48 6.07** 245" 208.44"" 143.12" 66.08" 500" 2351 038" 3.53" 5911.85""
Testers
Error 64 176 139 4795 33.09 2494 098 424 024 111 74023
o’e 170 152 4431 207 +125 055 020 0030 021 “ilehd
o%s 215 053 8025 5501 2057 201 964 007 121 258581
o?g/c’s 0.79 2.86 0.55 0.04 -006 027 002 043 0.17 0.06

*, ** significant at 5 and 1%, respectively.

and nonadditive gene effects. The variances
due to line x tester interactions were
significant for all the characters under study,
showing markedly different behavior of
testers over different lines and vice-versa.

Combining ability analysis revealed that
the variance of general combining ability
(gca) was higher than specific combining
ability (sca) for only days to maturity,
indicating additive gene action for the trait.
Non-additive type of gene action was
observed to be predominant for all other
characters, including seed yield, as also
reported earlier in Indian mustard (Verma
et al., 1991; Chaudhary et al., 1997, Singh
et al., 1996). The reason appears to be
the narrow genetic base of the breeding
material being used. As non-fixable
component of variation was higher for seed
yield and other related characters, the
breeding programmes such as biparental
mating (Singh and Murthy, 1980), recurrent

selection or diallel selective mating (Jenson,
1970) and interspecific hybridization
(Choudhary, 1977) would be more useful
than simple conventional pedigree or back
cross techniques for genetic improvement
and also to broaden genetic base of the
crop (Sheikh and Singh, 1998).

The estimates of gca indicated that
among the three released varieties used
as tester, only Varuna was found to be
good general combiner for seed yield (Table
2). These results are in close agreement
with those reported by Sheikh and Singh
(1998) and Chaudhary et al. (1997). Among
the lines, CZM 2, YS 22, LSBS, SKM
90-4 and HSG showed significant gca for
seed yield per plant. The genotypes WFG,
MN 22, BTV and GM 1 exhibited significant
negative gca for plant height, days to
flowering and days to maturity and were
considered as better general combiners for




Table 2. Estimates of general combining ability effects for various characters in
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Indian mustard

Source  Days Days Plant Main Siliquae Primary Second- Siliqua Seeds Seed
to to height receme on bran- ary length  sili- yield
flower- matu-  (cm) length  main ches bran- (cm) qua" (kg/
ing rity (cm) receme plant'1 ches ha'l)

plant'1

WFG 1547 (273" 1598 -7.95° 042 025 049 053** 035 0k |

O 172" 017 -198 315 089 -086** 107 014  -04% -17.42+ '

MN 33 088" 053 922" 255 262 001  307% .033%* -0.95%+ 2140

SKM 3.28 167:%-18827 " 205 33201 7% 1974 it D08 26 1ge

90-4

JORAL 068 1017, -008 -245 012 025 037 008 | 050 ‘ot

CZM 2 038 027 242 485" 462" 070" 027 025 -130" 9842"

WFM 108 Ra008: 532" 145 079 . 011 128 043 . 048 -16.12

LSBS B aant i85t 099 031 2880 NEa 130 748

ESYS -132" 033 968" 255 509" 001 043 080" 100" 989

¥S 22 -162 043 572" 68" 032 035 202" -003 -080* 4918

BS 6 128 ne 000 285 132 0 110" 229 o™ 0osl o

HSG 088° 147" 192 535" -139 2010 -059 -005 -080* 1789

MN 2 2327 103" 978" 105 - 359" 045 264" 007 060 -2520"

BT 042 037 219 182 158 031 065 016 033 860

Testers

BENE087 058 162 117 090 -122" 017 005 094" 64h

B 017 @ 1317 792" 014 018 056" -L17T 012 033 1825

BTV 091" -108" 854 191 048 084" 001 008 005 -31.60"

GM 1 -056 -177" 519" -032  -005 1137 18 045 Wl oos! Ssk

BIGYSR 2.17° 096" 419" 055 125 019 -013 000 0537 1055

Bt 026 023 136 113 098 019 040 010 021 534

*, ** significant at 5 and 1%, respectively.

imparting dwarfness and earliness to their
progenies. Significant and positive gca
effects recorded in the genotypes CZM 2,
BS 6, BTV and GM 1 for primary branches
per plant, MN 33, YS 22, BS 6 and GM
1 for secondary branches per plant, CZM
2 and YS 22 for main raceme length, SKM
90-4 and CZM 2 for siliquae on main
raceme, LSBS, LSYS and BS 6 for siliqua
length, and LSBS, LSYS and Bio-YSR
for seeds per siliqua, indicating a good

choice for improvement of these attributes.
In all, CZM 2 and YS 22 genotypes were
identified as better parents for improvement
of seed yield and some other yield attributes.

Sixteen crosses out of 65, showed
significant and positive sca for seed yield,
of these three were between high x high,
seven for high x low and six with low
x low gca parents for seed yield. The crosses
CZM 2 x Varuna, SKM 90-4 x Varuna
and HSG x Varuna with high x high gca




parents and YS 22 x BTV, MN 22 x Varuna,
SKM 904 x GM 1, CZM 2 x GM 1, -
CZM 2 x Bio-YSR and BS 6 x Varuna
with high x low gca parents could be expected

to generate positive heterosis in higher
frequencies (Sheikh and Singh, 1998).
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