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ABSTRACT

Combining ability analysis and heterosis for yield and its attributing traits was carried out in rice through line
X tester analysis of 30 hybrids developed by crossing three femal es with ten male lines during wet season 2010
at Mandya, Karnatak. The hybrids along with parents and a standard check KRH-2 grown in a RCBD with two
replications were evaluated for grain yield and yield contributing traits during dry season 2011. The estimates
of gca effectsindicated that, among females, KCMS 49A and among males Thanu are good general combiners
for grain yield and most of the traits studied. High sca effects were observed in the crosses, KCMS 47A x KMR
4, KCMS48A x MSN 75 and KCMS 47A x MSN 98 and they were found to be the best combinations for grain
yield and itstraits. The crosses KCMS 47Ax KMR 4 and KCMS 49A x MSN 93 exhibited high mean seed yield

and high standard heterosis over standard check KRH-2.
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Success of any plant breeding programme depends on
the choice of appropriate genotypes as parents in the
hybridization programme. Among different methods
available, combining ability analysis is one of the
effective approaches available for estimating the
combining ability effectsthat helpin selecting desirable
parents and crosses for the exploitation of heterosis.
To exploit maximum heterosisusing mal e sterility system
in hybrid breeding programme, knowledge on the
combining ability of different male sterile and restorer
linesisessential. Fromapractical point of view, standard
heterosis is the most important of the two levels of
heterosis because it is aimed at developing desirable
hybridssuperior totheexigting highyielding commercial
varieties. Significant heterosis and standard heterosis
have been reported in rice by a number of workers
such as Umakantha et al., (2002), Nadali (2010) and
Tiwary et al., (2011) etc.Accordingly, the present
i nvestigation was undertaken to study combining ability
for yield and its traits with a view to identify good
combinersand aso toidentify highyielding non aromatic
ricehybrids.

MATERIAL AND METHODS

The experimental material for this study comprised of
three newly developed non-aromatic CMS lines
{KCMS47A, KCM S48A and KCM S 49A having WA
type of cytoplasm} and ten testers (Thanu, KMR-3,
KMR-4, KMR-12, MSN-36, MSN-75, MSN-91, M SN-
93, MSN-98 and MSN-99) by validating SSR tightly
linked to fertility restoration. These were crossed in 3
line x 10 tester fashion during wet season 2010 to
producethirty F, hybrids by adopting clipping method
of crossing. These F, hybrids, parents along with
standard check variety KRH-2 were evaluated during
2011in RCBD with two replications. The hybrids and
their parentsand checksweretransplanted one seedling
hill-* with a spacing of 15 cm x 15 cm. All the
recommended package of practices were followed to
ensure good crop growth and development. Five
competitive plants were randomly selected to record
the observations on grain yield and yield contributing
characters viz., days to 50% flowering, plant height,
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No. of tillers, plant?, No. of Panicles plant?, Panicle
length (cm), Yield plant?, 1000 grain weight and L/B
ratio. The mean values of these five plants were used
for combining ability analysis as suggested by
Kemtphorne (1957). The variances for general
combining ability (gca) and specific combining ability
(sca) were tested against their respective error
variancesderived from ANOVA reduced to mean level.
Significance test for gca and sca effects were
performed using t-test. The aroma of the new hybrids
was tested using standard KOH test using IR58025A
(highly aromatic) as check. The per cent increase or
decrease of F, hybrids over mid parent and standard
check was calculated to estimate heterotic effects of
yield and itsrelated traits.

The overall gca status of parents was
calculated based on the methods of Arunachalam and
Bandyopadyay (1979) with slight modification as
suggested by Mohan Rao (2001).

RESULTS AND DISCUSSION

Analysis of variance revealed presence of significant
difference among the genotypes studied. M ean squares
of parents and crosses were significantly different for
al thetraitsindicated that they are suitable for genetic
studies. The mean squares due to females (lines) and
males (testers) were significant most of the traits
studied. The variance due to hybrids differed
significantly for all the characters. Mean sum of
squares due to lines x testers interaction were highly
significant for al the charactersindicating that thelines
differed significantly from testersin respect of all the
charactersstudied. Thevariancedueto hybridsdiffered
significantly for all the characters except no. of tillers
plant™. Thus, suggesting the importance of heterosis
breeding for improvement of thesetraits. Theanalysis
of variance for combining ability revealed that the
estimates of sca variances were predominant for all
the characters studied as revealed by the ratio of gca
and scavariances. Thisindicates predominance of non-
additive gene action in respect of all thetraits studied.
Theseresults are in agreement with earlier findings of
Jagadeesan and Ganesan (2006), Rahimi et al. (2010),
Saravanan et al. (2006), Anandkumar et al. (2004).

Among the CMS lines, KCMS 49A was the
best general combiner asit showed highly significant
gca effects for al the traits in desirable (positive)
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direction except for daysto 50 % flowering, Plant height
and no. of tillersplant™. Among the testers, Thanu was
found superior general combiner for no. of panicles
plant?, and yield plant® (Table 1). For Panicle length
KMR-4 was found to be superior. Testers KMR-12
and M SN-36 were found good general combiners for
spikelet fertility and no. of spikelets panicle?,
respectively. The tester MSN-91 was good general
combiner for L/B ratio. It wasevident fromtheresults
that the lines KCM S 48A and KCMS 49A had high
(H) overdl gca status. Among thetesters, Thanu, KMR-
3, KMR-4, KMR-12, MSN-36, MSN-93 and M SN-98
posses high (H) overal gca status (Table 2). Similar
results were reported by Swamy et al. (2003) and
Saidaiah et al., (2010).

Theegtimate of sca effectswith their respective
standard error for each character in thirty cross
combinations were presented in Table 2. None of the
crosses exhibited high sca effectsfor all the characters
studied. The majority of the crosses showed significant
sca effects, which involved atleast one parent having
high gca effects. Only six out of forty crosses, showed
positively significant sca effectsfor grain yield plant?
of which highest being KCMS 49A x MSN 75. This
hybrid also had highly significant sca valuesfor panicle
length, spikelet fertility and yield hectare in positive
direction. Thehybrid KCMS48A x MSN 75 exhibited
highest positive significant scafor spikelet fertility and
1000 grain weight. For yield plant?, the crossKCMS
47A x KMR 4 was found superior. Another hybrid
KCMS47A x MSN 98 wasfound superior for earliness
as it exhibited lowest negative sca for days to 50%
flowering. This crossa so exhibited superior L/B ratio.
For panicle weight, hybrid KCMS 48AxM SN 36 was
found superior. The hybrids KCMS 49A x KMR 12
and KCM S 49A x MSN 75 were found good specific
combinersfor no. of spikeletspanicle* and plant height
respectively. These results are in corroboration with
theearlier findingsof Jagadeeasan and Ganesan (2006)
and Saidaiah et al. (2010). Seventeen out of thirty
hybrids studied exhibited high (H) overall gca status
and thirteen crosses exhibited low (L) overall gca status
as estimated by the method suggested by Arunachalam
and Bandyopadyay (1979) with slight modification as
suggested by Mohan Rao (2001). All thetwenty crosses
with high overall sca effects have parentswith all types
of combination of gca effect viz., Hx H,H x L and L
x L. These results are in agreement with the earlier
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Table.1 Estimates of general combining ability effects of lines and testers for yield and yield contributing character

Daysto  Plant No.of No. of Panicle  Spikelet No. of Yied 1000 L/B overal

50% height  tillers panicles length fertility  spikelets  plant? gran ratio oca

flowering (cm) plant? plant®  (cm) (%) panicle? (9 weight (g) status
Lines
KCMS 47A  -148 0.03 0.37 -0.44 **  1.49 1.70**  -6.77 -3.15**  -0.65** -0.26** L
KCMS 48A  0.46 0.37 0.09 -0.27 **  1.36 1.15**  -14.03** -1.74*  -0.06 -0.01 H
KCMS 49A  1.02 -0.40 -046 0.71** -285* -285** 20.80** 489* 0.71* 027* H
SEm+ 1.084 05241 0.6101 0.0489 1.2294 0.0824 4.8169 0.6912 0.0475  0.0358
Testers
Thanu 5.64 ** -0.05 0.04 0.69 ** 651* 1.97** 4389** 572* -0.85** 0.08 H
KMR-3 -2.69 206* 176 0.03 9.19** -453** -36.02** 356* 290** -0.08 H
KMR-4 -1.08 0.34 0.93 0.02 10.90 ** 0.63**  -29.93** 3.33* 0.77* 013* H
KMR-12 7.92 ** 0.67 0.98 0.32**  -2.06 497 **  21.85* -2.28 -0.17 -0.05 H
MSN-36 5.26* -0.61 0.37 0.37** 150 047** 4539** 506** -0.82* -0.13 H
MSN-75 -8.69 **  -1.77 -141  -1.30** -45.68 ** 1.13**  -37.82** -18.74** -0.33** -0.49** L
MSN-91 6.64 ** -0.39 -063 -0.04 10.60 ** 4.80** -3.11 0.40 -1.34**  034** L
MSN-93 4.26* -1.33 -1.30 0.24* 2.10 097 ** 1479 472**  049** 020** H
MSN-98 -7.97 ** 145 -024 0.24* 4.08 -3.53**  -1.65 121 0.93** -011 H
MSN-99 -9.30**  -0.36 -052 -0.58** 2.87 -6.87 **  -17.38 -299*  -157** 0.10 L
SEmz 1.9792 09568 1.1139 0.0892 22446 0.1504 8.7944 1.262 0.0868  0.0653

*Significanceat 0.05, ** Significance at 0.01

reports of Mohan Rao (2001), Saidaiah et al. (2010).
The proportional contribution of lines, testersand their
interactionsto total variances showed that testersplayed
an important role toward difficult traits, indicating
influence of testers on these traits. The smaller
contribution of interactions of the line x tester than
testers, indicating higher estimates of variances dueto
general combining ability. Nadali (2010) observed higher
estimates of gca variances due to testers in rice.
Contribution of interactions of linex tester was higher
than lines for all the traits except for spikelet fertility
and L/B ratio indicating higher estimates of gca
variancesfor interaction.

In the present study among the lines KCMS
49A and among thetesters Thanu was the good general
combiner for yield and its mgjority of the traits since
they had high positivegca effectsfor yield and mgjority
of yield attributing characters. These best combiners
could be utilized in hybrid development breeding
programme. The crosses KCMS 47A x KMR 4,
KCMS 48A x MSN 75 and KCMS 47A x MSN 98
were identified as most promising for yield based on
sca effects. Hence these could be used for the
exploitation of heterosisfor yield and related characters.

Heterosis was computed as increase or
decrease in F, value over mid parent and over best
commercia variety (standard heterosis). The relative
magnitude of heterosiswas expressed as heterosisover
mid parent and standard checks for yield and other
characters (Table. 3). Significant heterosisfor daysto
50 % flowering in negative direction over mid parent
(-15.99%) and over the check KRH-2 (-5.38%) was
recorded by the hybrid KCMS 49A x MSN 99 (-
16.43%). For plant height the crossKCMS47A x MSN
98 showed significant mid parent heterosis (-15.35%)
followed by the hybrid KCMS 47A x MSN 99 (-
11.43%) while none of the hybrids showed significant
negative heterosis over the check KRH-2. Earlier
workers including Umakantha et al. (2002), Nadali
(2010), Saidaiah et al., (2010), Tiwary et al., (2011)
also noticed significant negative heterosis for early
flowering and plant height. With respect to no. of tillers
plant?® the hybrid KCMS 48A x KMR 4 recorded
maximum heterosis over mid parent (30.86%) while
none of the crosses showed positive significant
heterosisover the check for thistrait. For no. of panicles
plant?the cross KCM S 48A x KMR 4 showed highest
significant mid parent heterosis (44.44%) fol lowed by
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Table 2. Estimates of specific combining ability effectsin crossesfor yield and yield contributing characters

Days Plant No.of No.of Panicle Spikelet No. of Yidd 1000 L/B overal

to 50% height tillers panicles length fertility spikelets plant? gran ratio sca

flowering (cm) plant® plant? (cm) (%) panicle® (g) weight status

©)

KCMS 47AxThanu -1.24 030 0.63 -0.05 4.99 -0.87 ** -8.43 2.59 0.22 -0.17 H
KCMS 47A%x KMR 3 0.42 0.53 1.07 0.03 1.07 -2.37 ** -3.63 -055 0.86** 0.09 H
KCMS 47Ax KMR 4 4.14 -158 -193 052** 0.58 147 ** 2174 7.13** -0.66 ** -0.03 H
KCMS 47A x KMR 12 531 1.75 1.18 -0.16 -2.47 3.13**  -4.20 -6.25 ** -0.49 ** -0.02 L
KCMS47A xMSN 36 -502 036 -021 0.08 -56.37 -037 7.37 2.68 -0.18 -0.14 H
KCMS 47A x MSN 75 -0.24 0.03 0.07 -0.44 ** 0.16 -3.03 ** -21.43 206 0.71** -0.02 L
KCMS 47A x MSN 91 2.26 097 0.63 0.26 -0.37 1.30 ** 2297 3.16 0.40* 0.19 H
KCMS 47A x MSN 93 481 -025 -0.70 0.02 2.38 -0.87 ** -18.73 -7.48** -031* -0.14 L
KCMS47A xMSN 98  -9.30* -1.20 0.24 -0.26 -481 2.63** 10.90 0.71 0.26 0.34** L
KCMS47A xMSN 99  -1.14 -089 -098 -0.02 3.82 -1.03 ** -6.56 0.06 -0.80 ** -0.11 L
KCMS 48A x Thanu 266 -071 -026 026 -329 -032 9.93 -060 -0.24 -0.06 L
KCMS 48A x KMR 3 4.65 -198 -148 049** -351 1.18** 1193 3.24 -0.17 0.13 H
KCMS 48A x KMR 4 -0.62 2.90 2.86 0.00 -3.16  -248** 254 0.89 0.27 -0.22 H
KCMS 48A x KMR 12 -5.79 -193 -203 001 8.13* -1.32** -30.54 2.21 -0.04 -0.06 H
KCMS48A xMSN 36 -029 -049 -025 0.05 9.78* 1.18** -0.98 -3.04 -046** -0.15 L
KCMS48A xMSN 75  -368  4.01* 3.86 -0.68 ** -2.68 552** 19.33 -435 103* 032* H
KCMS 48A x MSN 91 116 -287 -259 -014 157 0.85** -31.08 -290 -0.34* -0.05 L
KCMS 48A x MSN 93 -2.29 -1.09 -0.26 -0.24 476 -1.32** 2573 2.82 -0.36* -0.11 H
KCMS 48A x MSN 98 143 -068 -148 0.07 3.76 -2.82**  -20.14 -1.72 -0.25 -0.16 L
KCMS 48A x MSN 99 2.77 2.84 1.63 0.18 -586 -0.48 13.29 3.46 056 ** 0.36** H
KCMS 49A x Thanu -141 042 -037 -021 -1.70  1.18** -1.50 -1.99 0.03 0.23 L
KCMS 49A x KMR 3 -5.08 146 041 -0.52 ** 244 1.18** -8.30 -269  -0.69 ** -0.21 L
KCMS 49A x KMR 4 -3.52 -1.32 -093 -0.52** 257 1.02** -24.28 -8.03 ** 0.39* 024* L
KCMS 49A x KMR 12 0.48 018 0.85 0.15 566 -1.82** 34.74* 4.04 0.53** 0.08 H
KCMS 49A x MSN 36 531 013 046 -0.13 -441  -0.82** -6.39 0.36 0.64 ** 0.29* H
KCMS 49A x MSN 75 3.92 -4.04* -3.93 1.11** 251 -248** 210 6.42 ** -1.74** -0.30* H
KCMS49A x MSN 91  -341 190 196 -0.12 -121  -215* 811 -0.27  -0.06 -0.14 H
KCMS49A x MSN 93  -2.52 135 0.96 021 2.38 218** -6.99 467* 0.67** 025* H
KCMS 49A x MSN 98 7.87* 188 124 0.19 1.05 0.18 9.24 1.01 -0.01 -0.18 H
KCMS 49A x MSN 99 -1.63 -195 -0.65 -0.16 2.03 152 ** -6.73 -351 024 -0.26* L
SEm+ 3428 1.6573 19293 0.1545 38878 0.2604 15.2323 21859 0.1503 0.1131

*Significanceat 0.05, ** Significance at 0.01

KCMS47A x KMR 3 (37.77%), for thistrait also none
of the hybrids have recorded positive significant
heterosis over KRH-2. Maximum mid parent heterosis
for paniclelength was exhibited by the hybrid KCM S
49A x M SN 98 (14.26%) followed by thehybrid KCM S
49A x KMR 12 (14.08%) while no positively significant
standard heterosiswas recorded for thistrait also. Joshi
(2000), Umakantha et al., (2002), Nadali (2010) and
Tiwary et al. (2011) reported similar results in their
respective studies. For Spikelet fertility out of thirty
hybrids studied no one exhibited significant positivemid
parent heterosis and standard heterosisover the check.
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The hybrid KCMS 49A x KMR 12 recorded highest
heterosis over mid parent (64.20%), over the check
KRH-2 (39.86%) for no. of spikelets panicle™.

Seed yield is a complex trait and it is the
multiplicative end product of several yield components.
Many hybrids showed positive significant heterosisfor
this trait. For yield plant? the range of mid parent
heterosis was recorded from -37.41% (KCMS 48A x
MSN 75) to 118.88% (KCMS47A x KMR 4). However
only onehybridviz.,, KCMS49A x M SN 93 manifested
significant positive heterosis over the check KRH-2
(16.31%). Joshi (2000), Umakantha et al., (2002),
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Days to 50% Plant height (cm) No. of tillers plant?  No. of panicles Panicle

flowering plant* length (cm)
Crosses MP SH over MP SHover MP SHover MP SH over MP SH over

Heterosis KRH-2  Heterosis KRH-2 Heterosis KRH-2 Heterosis KRH-2  Heterosis KRH-2
KCMS47A x Thanu -0.50 6.45 ** 519 10.95 **  11.35 -0.95 2990 * 6.38 4.79 -10.72 **
KCMS47A x KMR 3 -9.90 ** -2.15 ** -3.88 4.69 21.89 * 1252 37.77 **  20.17 2.62 -8.87 **
KCMS47Ax KMR 4 1.01** 753 ** 936** 970* -1.54 -9.58 11.79 -4.28 7.93 ** -566 *
KCMS47A x KMR12 6.53 ** 13.98 ** 14.67 ** 19.25 ** 13.19 11.57 28.99 * 15.92 6.72 * -5.73 *
KCMS47AXxMSN36 -3.45** 538 ** -151 7.04 -5.22 -3.84 14.77 3.16 6.18 *  -7.58 **
KCMS47A xMSN 75 -7.02 ** 323 ** -7.43* -1.57 -6.16 -12.46 7.95 -6.41 -11.18 **-20.89 **
KCMS47AxMSN91 0.48 11.83 ** 6.13 15.18 ** -1.86 0.98 6.67 211 562* -514
KCMS47A xMSN93 0.51 5.38 ** 927 ** 1534 ** -7.09 -11.54 -0.59 -10.66 7.60 ** -6.84 *
KCMS47AxMSN98 -2.02 ** 430 ** -15.35 ** -9.39 * 8.98 -0.95 15.65 211 0.33 -11.09 **
KCMS47AxMSN99 -14.08 ** -3.23 ** -11.43 ** -2.98 -10.49 -9.61 -1.14 -7.47 0.87 -12.20 **
KCMS48A x Thanu -1.98 ** 6.45 ** 1256 ** 16.43 ** 8.80 -4.79 20.02 -1.08 12.50 ** -5.18
KCMS48A x KMR 3 -8.29 ** 108 * 3.37 10.48 *  10.08 0.03 16.36 211 9.86 ** -3.44
KCMS48A x KMR 4 -4.98 **  2.69 ** 892 * 7.04 30.86 ** 18.29 44.44 **  24.44 9.62 ** -518
KCMS48A x KMR12 0.00 8.60 ** 852 * 10.64 *  -4.95 -7.67 3.53 -6.41 9.94 ** -3.88
KCMS48A xMSN36 -3.88 ** 6.45** 6.24 13.30 ** -6.74 -6.72 11.77 1.05 5.15 -9.43 **
KCMS48A xMSN75 -0.72 * 11.83 ** -6.98 *  -2.98 2253 * 1252 32.94 ** 15.95 1.05 -10.91 **
KCMS48A xMSN91 -1.90 ** 10.75 ** 8.89 ** 1596 ** -20.38 * -19.22 -17.12 -20.23 353 -7.95 **
KCMS48A xMSN93 -2.02 ** 430 ** 6.73* 1048 * -8.71 -14.40 0.00 -9.60 11.97 ** -4.07
KCMS48A xMSN98 -9.45 **  .2.15 ** -2.39 2.50 16.32 4.04 0.59 -10.66 6.22* -6.84 *
KCMS48A x MSN 99  -15.29 ** -3.23 ** -4.65 2.51 14.43 13.91 14.14 7.43 1.93 -12.20 **
KCMS49A x Thanu -3.02 ** 3.76 ** 6.63* 13.15 ** 1299 -2.74 17.86 -5.36 13.66 ** 0.11
KCMS49A x KMR 3 -10.89 ** -3.23 ** -7.00* 1.88 29.03 ** 1541 29.20 * 10.63 569* -3.11
KCMS49A x KMR 4 -4.04 ** 215 ** 3.87 4.85 0.54 -10.56 15.17 -3.22 12.59 ** 1.66
KCMS49A x KMR12 -3.02 ** 3.76 ** 11.89 ** 17.06 ** 4.52 0.03 22.90 8.49 14.08 ** 4.07
KCMS49A xMSN 36 -8.37 **  0.00 8.95 ** 19.09 ** -6.35 -7.67 15.65 211 13.05 ** 1.66
KCMS49A xMSN 75 -10.90 ** -1.08 * -2.12 4.69 -31.93 ** -38.46 ** -26.28 * -37.27 **0.50 -7.58 **
KCMS49A xMSN 91  -7.25 ** 323 ** 279 12.21 ** 3.84 3.87 11.86 5.30 -1.10 -8.32 **
KCMS49A xMSN93 -1.03 ** 3.76 ** 4.35 10.80 ** 3.11 -4.79 7.21 -5.36 12.19 ** 0.37
KCMS49A xMSN 98  -9.09 **  -3.23 ** 131 9.08 * 29.85 **  14.28 18.99 3.16 14.26 ** 4.55
KCMS49A xMSN99  -15.99 ** -538 ** -10.23 ** -1.09 -16.66 -18.23 -2.90 -10.66  7.50 ** -3.33

Spikelet fertility (%) No. of spikelets Yield per plant (g) 1000 grain weight(g) L/B ratio

panicle?

Crosses MP SHover MP H MP H MP H MP H

Heterosis KRH-2
KCMS47A x Thanu 13.72 4.32 41.60 ** 16.94 75.09 **  -4.54 -5.23 **  -21.30 **-12.19 **-13.53 **
KCMS47A x KMR 3 12.15 2.90 -4.25 -18.40 * 6198 ** -16.66* 4.79** -196* 230 -11.18 *
KCMS47Ax KMR 4 10.79 4.31 32.33 ** -3.60 118.88 ** 0.39 -10.98 ** -18.02 **-1.71 -8.82 *
KCMS47A x KMR12 -2.66 -14.00 30.30 ** 8.56 0.21 -43.06 ** -9.58 **  -21.39 **-13.90 **-12.94 **
KCMS47AxMSN 36 -4.52 -13.24 16.91 * 25.08 ** 40.27 ** -5.85 -6.09 **  -22.89 **-14.32 **-17.65 **
KCMS47AxMSN75 -54.82 ** -60.83 ** -8.34 -27.62 ** -27.95 -71.14 ** 193 -16.83 ** -25.88 ** -23.53 **
KCMS47AxMSN91 11.28 2.87 30.15 ** 9.60 92.40 ** -1540* -4.48 ** -22.65**-693* 118
KCMS47AxMSN 93  14.59 -3.70 23.14 * -1.60 35.93 **  -29.87 ** -542 ** -17.74 **-13.07 **-10.00 *
KCMS47A xMSN 98  4.60 -9.65 16.66 4.61 46.01 ** -19.17 ** -507 ** -13.28 **-1.30 -5.88
KCMS47AxMSN99  11.23 -1.17 -1.09 -11.01 45.62 ** -30.26 ** -19.60 ** -28.95 **-13.89 **-11.41 **
KCMS48A x Thanu 1.03 -5.28 47.29 ** 2216 * 59.36 ** -8.63 0.15 -20.71 **0.31 -5.29
KCMS48A x KMR 3 4.02 -2.47 -0.08 -14.49 75.45 **  -4.78 7.20 **  -3.86 ** 15.28 ** -4.59
KCMS48A x KMR 4 3.88 -0.11 14.69 -16.05 83.48 **  -10.67 0.56 -11.28 **4.11 -7.65
KCMS48A x KMR12 8.42 -2.02 10.85 -7.25 33.29 **  -20.50 ** 0.17 -16.79 ** -5.45 -8.24
KCMS48A xMSN 36 11.90 3.93 9.69 17.74 2048 * -1573* 0.30 -21.52 **-4.79 -12.35 **
KCMS48A xMSN 75  -59.67 ** -64.22 ** 11.12 -11.86 -37.41 ** -73.16 ** 1213 ** -12.84 **-8.84 * -9.65*
KCMS48A xMSN 91 11.11 4.95 -4.51 -19.25 *  58.05 ** -26.05 ** -0.51 -23.29 **-3.32 1.18
KCMS48A xMSN93  2.26 -12.00 44.42 ** 1591 78.10 ** -3.09 1.84 -15.36 **-3.02 -3.53

Table3....contd...
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Spikelet fertility (%) No. of spikelets Yield per plant (g) 1000 grain weight(g) L/B ratio
panicle?

Crosses MP SH over MP H MP H MP H MP H

Heterosis KRH-2
KCMS48A xMSN 98 13.12 -0.01 -3.82 -13.41 34.90 ** -21.52 ** -0.47 -12.93 **-3.61 -12.00 **
KCMS48A xMSN99  -3.57 -12.38 5.09 -5.08 59.20 ** -19.26 ** -5.72 **  -20.33 **6.55 5.29
KCMS49A x Thanu -10.32 -8.28 57.70 ** 33.18 ** 67.02 ** 3.36 10.03 **  -16.17 ** 22.67 ** 8.24
KCMS49A x KMR 3 -2.71 -0.49 6.08 -7.62 64.61 ** -3.18 12.11 ** -2.80 ** 22.89 ** -5.88
KCMS49A x KMR 4 -2.92 1.62 17.42 -12.28 57.97 ** -1591* 8.61 **  -7.42 ** 3314 ** 9.88 *
KCMS49A xKMR12 -21.73 ** -22.60 ** 64.20 ** 39.86 ** 54.01 ** -1.14 11.20 ** -10.95 **12.10 ** 1.88
KCMS49A xMSN 36 -18.24 ** -17.11 * 20.88 ** 31.58 ** 43.96 ** 7.24 15.19 **  -13.31 **21.92 ** 4.71
KCMS49A xMSN 75  -62.05 ** -63.10 ** 19.30 -3.58 40.54 ** -33.36 ** 4.79 **  -21.68 **-11.39 **-17.65 **
KCMS49A xMSN 91  -5.85 -3.05 34.28 ** 15.58 85.32 **  -4.86 9.67 **  -18.70 **753* 5.88
KCMS49A x MSN 93  -3.41 -8.66 42.96 ** 16.89 97.26 ** 16.31* 1553 ** -7.42 ** 19.55 ** 11.53 **
KCMS49A x MSN 98  -4.98 -7.92 27.61 ** 16.80 59.28 **  -0.09 8.32 **  -8.48 ** 1057 * -5.88
KCMS49A x MSN 99  -7.60 -8.17 10.95 1.88 44,71 ** -20.03 ** 0.08 -18.42 **5.14 -2.59

*Significanceat 0.05, ** Significance at 0.01

Nadali (2010) and Tiwary et al. (2011) in their
respective studies have reported different levels of
heterosisfor seed yield plant™. The hybrid KCM S49A
x MSN 36 showed highest mid parent heterosis
(15.19%) for 1000 grain weight. No hybrids out of thirty
hybrids showed positively significant heterosisover the
check KRH-2. Joshi (2000) and Tiwary et al., (2011)
reported significant heterosisfor test weight. For L/B
ratio the cross KCM S 49A x KMR 4 showed highest
mid parent heterosis of 33.14%. Another hybrid KCMS
49A x M SN 93 recorded significant heterosis (11.53%)
over the check. All thethirty hybrids studied were non
aromatic compared to check KRH-2 which is dlightly
aromatic hybrid.

The present study resulted inidentification of
promising non- aromatic ricehybridsviz, KCMS47Ax
KMR 4 and KCMS 49A x MSN 93 based on high
mean seed yield and high heterosis over standard check
KRH-2. Hence these hybrids could be considered for
commercial cultivation.
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