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Abstract- Forty Five single crosses without reciprocals in 10 x
10 full diallel were attempted during rabi 2010 and the F1
were evaluated in different seasons under coastal saline
situations. The mean squares due to gca and sca were found
significant for all traits across the seasons. In general the
parents MTU 1061 and MTU 1001 were noticed to be good
general combiners in all the seasons for grain yield and
majority of yield component characters studied in the present
investigation. Among the hybrids, NLR 33359 x MTU 1001,
NLR 40024 x MTU 1061 and NLR 40024 x MTU 1001 were
noticed to be good specific combiners across all the seasons
studied with regards to yield components and grain yield
indicating their potentials as promising hybrids for saline
conditions. Hence, these crosses can be subjected to pedigree
breeding to evolve high yielding genotypes suitable for coastal
saline soils.
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. INTRODUCTION

Soil salinity is one of the major abiotic stresses
affecting the productivity of rice crop in the coastal regions of
the country. In India of the total 8.5 M.ha. of land which is
affected by soil salinity, about 2.10 M.ha area is affected with
coastal salinity. The yield reduction of rice due to soil salinity
is estimated to be around 30-50%.

Rice (Oryza Sativa L.) is an important cereal food
crop in India and Andhra Pradesh. The demand for rice is
increasing as the population is increasing day by day.
Therefore, increasing the yield of rice in poor soils and in less
productive saline soils is essential for feeding the growing
population.

Selection of suitable parents is important in a
breeding programme, particularly if the aim is to improve a
quantitative character such as yield. Therefore, gathering
information on the nature of gene effects and their expression
in terms of combining ability of the parents is necessary.

Il. MATERIAL AND METHODS

In the present investigation ten genotypes viz.,
NLR-3041, NLR-33358, NLR-33359, NLR-40024, NLR-
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33671, NLR-33057, BPT-2231, MTU-1061, MTU-1001 and
PUSA-1121 were selected as parents based on D2 statistic.
45 single crosses without reciprocals in 10 x10 full-diallel
were attempted. The experiment was conducted in 2
environments each in kharif and rabi seasons of 2011. Each
season is further divided in to normal and late sowing
situations prevailing in Agricultural Research Station,
Machilipatnam, Krishna District depending on the release of
canal water. Accordingly, the parents and their 45 F1 hybrids
were studied in these 4 environments viz., Normal Kharif,
Late Kharif in 2011, Normal rabi 2011-12 and Late rabi, 2012.
The Statistical analysis for estimating the combining ability
was carried out as per model | and method Il (F1s + parents)
(fixed effects) of Griffing (1956a)

I11. RESULTS AND DISCUSSION

The mean squares due to gca, sca and their
interactions with seasons for different characters studied is
presented in Table 1. Mean squares due to gca and sca were
found significant for all traits across the seasons. These results
revealed the importance of both additive and non-additive
gene actions for different traits studied during the four
seasons. Further variance ratio of gca:sca indicated the pre-
dominant role of non-additive gene action for all characters
studied in the present investigation. Similar pre-ponderant role
of non-additive gene action for days to 50 per cent flowering
(Jayasudha and Deepak Sharma, 2010, Kumar Babu et al.
2010 and Saidaiah et al. (2010a), plant height (Sanjeev Kumar
et al. 2009 and Karthikeyan et al. 2009), productive tillers hill-
1 (Salgotra et al. 2009 and Jayasudha and Deepak Sharma,
2010), spikelet fertility percentage (Bisne and Motiramani,
2005 and Senguttuvel, 2008), 1000 seed weight (Shukla and
Pandey, 2008) and grain yield plant-1 (Dalvi and Patel, 2009,
Salgotra et al. 2009 and Kumar Babu et al. 2010).

General Combining Ability Effects
The general combining ability effects (gca) for

various characters studied in different seasons in the present
investigation are presented in Table 2.
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3.1.1 Days to 50 percent flowering

During normal kharif four parents had recorded
significant gca effects in desired direction for the trait and
hence, were identified as good combiners for days to 50
percent flowering. In late kharif significant gca effects in
desired direction was recorded for this trait in NLR33057,
NLR33358, NLR33359 and NLR40024 and hence, were
identified as good combiners for days to 50 percent flowering
during the season. The estimates of gca effects were
significant and negative for NLR33358, NLR33359,
NLR40024, NLR33671 and MTU1001 and hence, were
identified as good combiners for days to 50 percent flowering
during the season. During late rabi, Significant and negative
gca effects desirable for the trait were noticed in NLR33057,
NLR33358, NLR33359, NLR40024, NLR33671 and
MTU1001 and hence, were identified as good combiners for
days to 50 percent flowering during the season.

3.1.2 Plant height (cm)

In normal kharif two parents, namely, NLR3041 and
PUSA1121 had recorded significant gca effects in desired
direction for the trait and hence, were identified as good
combiners for plant height. During late kharif, significant gca
effects in desired direction was recorded for this trait in
NLR40024, NLR3041 and NLR33671 and hence, were
identified as good combiners for plant height during the
season. The estimates of gca effects were significant and
negative for NLR33358, NLR40024, NLR3041 and
PUSA1121 and hence, were identified as good combiners for
plant height during normal rabi season. During late rabi,
Significant and negative gca effects desirable for the trait were
noticed in NLR33358, NLR40024, NLR3041 and PUSA1121
and hence, were identified as good combiners for plant height
during the season. High gca effects for this trait was reported
by Pradhan and Singh (2008).

3.1.3 No. of productive tillers hill-1

The grain yield of any variety mainly depends on the
contribution of yield determining characters and among them,
the number of productive tillers per hill is very important.
Plant types with higher number of productive tillers usually
produce higher yields.

During normal kharif, three parents (MTU1061,
MTU1001 and BPT2231) had recorded positive and
significant gca effects for the trait and hence, were identified
as good combiners for productive tillers hill-1. In late kharif,
significant gca effects in desired direction was recorded for
this trait in NLR40024, NLR3041, MTU1061 and MTU 1001
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and hence, were identified as good combiners for productive
tillers hill-1 during the season.

In normal rabi, the estimates of gca effects were
significant and positive for NLR33359, NLR40024,
MTU1061 and MTU1001 and hence, were identified as good
combiners for productive tillers hill-1 during the season.
During late rabi, four parents (NLR33359, NLR40024, MTU
1061 and MTU 1001) had recorded positive and significant
gca effects for the trait and hence, were identified as good
combiners for productive tillers hill-1 during the season. High
gca effects for this trait was reported by Pradhan and Singh
(2008).

3.1.4 Spikelet fertility

During normal kharif, three parents (MTU1061,
MTU1001 and BPT2231) had recorded positive and
significant gca effects for the trait and hence, were identified
as good combiners for spikelet fertility percentage. In late
kharif, significant gca effects in desired direction was recorded
for this trait in NLR33057, NLR40024, MTU 1001 and
MTU1061 and hence, were identified as good combiners for
spikelet fertility percentage during the season.

Among the parents in normal rabi, the estimates of
gca effects were significant and positive for MTU1061and
MTU1001 and hence, were identified as good combiners for
spikelet fertility percentage during the season. During late
rabi, four parents (NLR33359, NLR40024, MTU 1061 and
MTU 1001) had recorded positive and significant gca effects
for the trait and hence, were identified as good combiners for
spikelet fertility percentage during the season. High gca
effects for this trait was reported by Pradhan and Singh
(2008).

3.1.5 1000 seed weight ()

During normal kharif, three parents (MTU1061,
MTU1001 and BPT2231) had recorded positive and
significant gca effects for the trait and hence, were identified
as good combiners for 1000 seed weight. In late kharif,
significant gca effects in desired direction was recorded for
this trait in MTU 1061, MTU1001 and BPT2231 and hence,
were identified as good combiners for 1000 seed weight
during the season.

Among the parents in normal rabi, the estimates of
gca effects were significant and positive for NLR33057,
NLR33358, NLR33359, NLR33671, MTU1061, MTU1001
and BPT2231 and hence, were identified as good combiners
for 1000 seed weight during the season. During late rabi,
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seven parents (NLR33057, NLR33358, NLR33359,
NLR333671, MTU 1061, MTU 1001 and BPT2231) had
recorded positive and significant gca effects for the trait and
hence, were identified as good combiners for 1000 seed
weight during the season.

3.1.6 Grain yield plant-1 (g)

During normal kharif, three parents (MTU1061 and
MTU1001 and BPT2231) had recorded positive and
significant gca effects for the trait and hence, were identified
as good combiners for grain yield plant-1. In late kharif,
significant gca effects in desired direction was recorded in
NLR40024, MTU 1061 and MTU1001 and hence, were
identified as good combiners for g grain yield plant-1 during
the season. Among the parents in normal rabi, the estimates of
gca effects were significant and positive for NLR33358,
NLR33359, NLR40024, MTU1061 and MTU1001 and hence,
were identified as good combiners for grain yield plant-1
during the season.

During late rabi, three parents (NLR33359, MTU
1061 and MTU 1001) had recorded positive and significant
gca effects for the trait and hence, were identified as good
combiners for grain yield plant-1 during the season. High gca
effects for this trait was reported by Pradhan and Singh
(2008).

In general, MTU 1061 and MTU 1001 were noticed
to be good general combiners in all the seasons for grain yield
and majority of yield component characters studied under
saline conditions in the present investigation, indicating their
potential in development of high vyielding varieties with
resistance to salinity. Further, BPT 2231 was noticed to be a
good general combiner for grain yield, productive tillers hill-1,
spikelet fertility per cent and 1000 seed weight during normal
kharif, while NLR 40024 was noticed to be a good general
combiner for grain yield, days to 50 per cent flowering, plant
height and productive tillers hill-1 during late kharif and
normal rabi seasons. However, NLR 33358 was observed to
be a good general combiner for grain yield, days to 50 per cent
flowering, plant height and 1000 seed weight during normal
rabi, while NLR 33359 was noticed to be a good general
combiner for grain yield, productive tillers hill-1 and days to
50 per cent flowering during both rabi seasons studied in the
present investigation.

2. Specific combining ability

The specific combining ability (sca) effect is an
average performance of a cross expressed as a deviation from
the population mean and is correlated with parental gca effects
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(Saidaih et al. 2010a). Specific combining ability effects of the
45 hybrids studied for salinity tolerant traits, and grain yield in
different seasons are presented in Table 3.

3.2.1 Days to 50% flowering

Specific combining ability effects for days to 50%
flowering in normal kharif, varied from -9.39 (NLR3041 X
BPT2231) to 6.03 (NLR33057 X BPT2231). Significant
negative sca effects desirable for the trait were recorded by
seven cross combinations and hence, were identified as good
specific combiners for days to 50% flowering during the
season. Specific combining ability effects for days to 50%
flowering in late kharif, varied from -8.35 (NLR33057 X
NLR33671) to 6.06 (NLR33359 X NLR3041). Six hybrids
had recorded significant and negative sca effects for the
character and hence were recognized as good specific
combiners during late kharif season.

Estimates of sca effects in normal rabi, ranged from -
6.99 (NLR33359 X NLR40024) to 5.23 (NLR33359 X
NLR3041). Significant and negative sca effects were recorded
by seven hybrids for the character and hence were recognized
as good specific combiners during normal rabi season. During
late rabi, eight hybrids were recorded significant and negative
sca effects for the character and hence were recognized as
good specific combiners during late rabi season.

3.2.2 Plant height

Range of sca effects for plant height in normal kharif,
varied from -19.42 (NLR33057 X NLR33671) to 17.09
(NLR40024 X MTU1001). Significant negative sca effects
desirable for the trait were recorded by eight cross
combinations and hence, were identified as good specific
combiners for plant height during the season. Specific
combining ability effects for plant height in late kharif, varied
from -17.65 (NLR33057 X NLR33359) to 22.55 (MTU1061
X MTU1001). Eighteen cross combinations had recorded
significant and negative sca effects for the character and hence
were recognized as good specific combiners during late kharif
season.

Estimates of sca effects in normal rabi, ranged from -
7.99 (NLR40024 X BPT2231) to 11.91 (NLR33358 X
MTU1061). However, the sca effects were significant and
negative for twelve hybrids for the character and hence were
recognized as good specific combiners during normal rabi
season.

During late rabi, the sca effects were noticed to range
from -10.28 (NLR33671 X PUSA1121) to 11.25 (NLR33358
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X MTU1061). Seven cross combinations were recorded
significant and negative sca effects for the character and hence
was recognized as good specific combiners during late rabi
season. The significant sca effects were also reported by
Rahimi et al. (2010).

3.2.3 No. of productive tillers hill-1

During normal kharif, the sca effects were noticed to
range from -1.29 (NLR33358 X PUSA1121) to 2.00
(NLR33359 X MTU 1001). Fourteen hybrids had recorded
positive and significant effects and hence, were identified as
good specific combiners for productive tillers hill-1 during the
season. Specific combining ability effects for productive tillers
hill-1 in late kharif, varied from -2.75 (NLR33359 X
NLR40024) to 2.85 (NLR40024 X MTU1001). Eleven
hybrids had recorded positive and significant effects and
hence, were identified as good specific combiners for
productive tillers hill-1 during the season. Estimates of sca
effects in normal rabi, ranged from -1.75 (NLR3041 X
PUSA1121) to 2.74 (NLR40024 X MTU1001). Nine hybrids
had recorded positive and significant effects and hence, were
identified as good specific combiners for productive tillers per
hill during the season. During late rabi, the sca effects were
noticed to range from -2.43 (NLR33358 X NLR33359) to 3.00
(NLR40024 X MTU1001). Six hybrids had recorded positive
and significant effects and hence, were identified as good
specific combiners for productive tillers hill-1 during the
season. The significant sca effects were also reported by
Rahimi et al. (2010).

3.2.4 Spikelet fertility

For spikelet fertility percentage in normal kharif, the
sca effects were noticed to range from -9.43 (NLR33057 X
NLR40024) to 7.77 (NLR40024 X MTU1001). Three hybrids
(NLR 33057 X MTU1061, NLR33359 X MTU1001 and
NLR40024 X MTU1001) had recorded positive and
significant effects and hence, were identified as good specific
combiners for spikelet fertility percentage during the season.
Specific combining ability effects for spikelet fertility
percentage in late kharif, varied from -16.47 (NLR33057 X
NLR33671) to 13.04 (NLR33057 X NLR3041). Six hybrids
had recorded positive and significant effects and hence, were
identified as good specific combiners for spikelet fertility
percentage during the season. Estimates of sca effects in
normal rabi, ranged from -15.95 (NLR33359 X NLR40024) to
9.00 (NLR33359 X MTU1001). Six hybrids had recorded
positive and significant effects and hence, were identified as
good specific combiners for spikelet fertility percentage
during the season. During late rabi, the sca effects were
noticed to range from -18.92 (MTU1001 X PUSA1121) to
13.13 (NLR33358 X MTU1001). Six hybrids had recorded
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positive and significant effects and hence, were identified as
good specific combiners for spikelet fertility percentage
during the season. 3.2.5 1000 seed weight

1000 seed weight sca effects in normal kharif, varied
from -3.11 (NLR33057 X NLR3041) to 2.85 (NLR3041 X
BPT2231). Three hybrids had recorded positive and
significant effects and hence, were identified as good specific
combiners for 1000 seed weight during the season.

Specific combining ability effects for 1000 seed
weight in late kharif, varied from -3.46 (NLR33358 X
NLR40024) to 1.71 (NLR33671 X MTU1061). One hybrid
(NLR33671 X MTU1061) was recorded positive and
significant effects and hence, was identified as good specific
combiners for 1000 seed weight during the season.Estimates
of sca effects in normal rabi, ranged from -4.12 (MTU1061 X
BPT2231) to 4.54 (NLR3041 X BPT2231). Twenty one
hybrids had recorded positive and significant effects and
hence, were identified as good specific combiners for 1000
seed weight during the season.

During late rabi, the sca effects were noticed to range
from -2.93 (NLR40024 X BPT2231) to 2.88 (MTU1061 X
MTU1001). Ten hybrids had recorded positive and significant
effects and hence, were identified as good specific combiners
for 1000 seed weight during the season. The significant sca
effects were also reported by Rahimi et al. (2010).

3.2.6 Grain yield plant-1

During normal kharif, the sca effects were noticed to
range from -2.31 (MTU1001 X PUSA1121) to 5.09
(MTU1001 X BPT2231). Twelve hybrids had recorded
positive and significant effects and hence, were identified as
good specific combiners for grain yield plant-1 during the
season. Specific combining ability effects for grain yield
plant-1 in late kharif, varied from -4.19 (NLR33359 X
NLR40024) to 8.95 (NLR33359 X MTU1001). Eight hybrids
had recorded positive and significant effects and hence, were
identified as good specific combiners for grain yield plant-1
during the season.

Estimates of sca effects in normal rabi, ranged from -
5,53 (MTU1001 X PUSA1121) to 13.93 (NLR33359 X
MTU1001). Fifteen hybrids had recorded positive and
significant effects and hence, were identified as good specific
combiners for grain vyield plant-1 during the season.
During late rabi, the sca effects were noticed to range from -
576 (MTU1001 X PUSA1121) to 15.99 (NLR33359 X
MTU1001). Eight hybrids had recorded positive and
significant effects and hence, were identified as good specific
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combiners for grain yield plant-1 during the season. Rahimi et
al. (2010) reported significant and positive sca effects for
grain yield plant.-1 A high sca effect for grain yield per plant
was reported by Pradhan and Singh (2008).

In general, the hybrids, NLR 33359 X MTU 1001,
NLR 40024 X MTU 1061 and NLR 40024 X MTU 1001 were
noticed to be good specific combiners across all the seasons
studied with regards to grain yield and yield component traits,
indicating their potential as promising hybrids for saline
conditions. The hybrids, NLR 33057 X NLR 3041, NLR
33057 X MTU 1061 and MTU 1001 X BPT 2231 were also
noticed to be good specific combiners for normal and late
kharif seasons studied with regards to grain yield and few
other traits studied. The hybrid, NLR 40024 X PUSA 1121
was noticed to be a good specific combiner for normal kharif
and rabi in addition to late rabi with regards to grain yield,
productive tillers hill-1 and plant height Further, the hybrids
NLR 33358 X MTU 1061, NLR 33358 X MTU 1001 and
NLR 33359 X MTU 1061 were noticed to be good specific
combiners for both normal and late rabi with regards to grain
yield.
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Table 1. Mean squares due to gca, sca and their interactions with seasons for yield components and grain yield in rice under
saline conditions.

Days to 50% flowering Plant height No. of productive tillers hill!
Source of df
variation
Normal Late Normal Late rabi Normal Late Normal Late | Normal | Late | Normal | Late
Kkharif kharif rabi Kkharif kharif rabi rabi kharif | kharif rabi rabi
gea 9 354.84%% | 261.52%* | 256.34%% | 275.98%% [ 102.1%* | 323.79%% | 390.19%* | 324.3%* | 12.76%% | 4.1%* | 5.46%* | 5.46%*
sca 45 21.86%% | 22.63%* §.93%* 13.19%% | 120.53%% | 127.11%% | 62.71%* | 54.71%% | 0.86%% | 1.96%% | 1.42%% | 1.64%%
Error 108 6.98 4.38 3.24 371 11.81 10.42 6.81 10.67 0.09 0.29 0.29 0.38
o gra 28.99 21.43 2443 22.69 7.52 26.11 31.95 26.14 1.06 0.32 0.51 0.42
o'sca 14.88 18.25 5.69 9.47 108.73 116.69 559 44.04 0.8 1.67 1.13 1.25
o gea /o'sca 1.94 1.17 43 2.39 0.07 0.22 0.57 0.59 138 0.19 0.46 0.34
*Significant at 5 per cent level **Significant at 1 per cent level
Table 1. Contd....
Spikelet fertility 1000 seed weight Grain yield plant?!
Source of " "
L df
variation
Normal Late Normal Late rabi Normal | Late Normal Late Normal Late Normal Late
kharif kharif rabi kharif | kharif rabi rabi kharif | Kkharif rabi rabi
gea 9 ZBOLTHE | 221.2%F | 140.04%F | 146.18%% | 22.02%* | T0.1%¥* | 22.40%F | 36.06%F | 6138+ [ 12.81%% | 4713%*% | 3574%*
sca 43 45.42%% [ 3R 24%* [ 4B 01%* | 5455%% | 331%*% | 267** | 3E1** 173%% | TOR**F [ gO7** | 2121%* | 1823%*
Emor 108 122 11.72 12.69 1227 1.13 1.003 0.03 0.03 026 0.63 045 0.79
ogea 2233 1746 10.61 11.16 1.82 1.39 187 3.02 5.09 1.01 3.89 4.38
osca 3322 2651 3552 42128 218 167 378 1.72 6.82 6.34 2076 1745
o'gea /osca 0.67 0.66 031 026 0.83 093 049 1.74 075 0.16 0.19 026
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*Significant at 5 per cent level

**Significant at 1 per cent level
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Table 2. General combining ability effects of the parents for yield components and grain yield in different seasons under saline

conditions.
Days to 50 per cent flowering Plant height No. of productive Tillers hill!
Parent
Normal | Late | Normal | Late | Normal Late Normal Late Normal Late Normal Late
kharif | kharif | rabi rabi kharif | Kharif rabi rabi kharif | kharif rabi rabi
NLR33057 | -2.97* | -3.04* | -092 |-1.200 | -0.71 3.16%* 0.12 0.31 -0.82%* -0.04 -0.47FF -0 64+
NLR33358 | -7.80%% | -6.76%% | -3.42%* [ -2 87** | -0.64 0.83 -6.93%* [ -6.00%* 1.39%* -0.26 0.02 0.30
NLR33359 | -4.14%% | -4.48%% | 478%* [ 430%* ) 126 4.00%* -0.52 0.62 0.96%* -0.11 0.35% 0.44*
NLRA0024 | -4.80%% | -3.08%% | 547+ [ 4 48%* | _145 31RO 256%F | -4.31%F | -058%F | 043%* | 1.06%* | 0.81%F
NLE3041 TA4EE | 438 | 507 [ 5 a6%F | -2 BO%F | -5.43%F | 2 g7 [ 2 gLEE 0.05 0.30%% | -0.01%* | (. 73%*
NLR33671 0.11 0.35 2.06%% | -3.50%% | -1.30 | -10.13%* -1.04 1.22 -0.20% 0.84%% | -0.03%* | -0.66%*
MTU1061 431F* [ 5 74%F | 2428 | D ATEE T I4EE | REEF | 1203 | 11.33%F | 154 | 0.64%F | 0.33%F | (45%=
MTU1001 0.17 0.43 307 | 370% | -0.44 6. 44+ TT0%E | 6.53%F | 1.50%E | 0.79%% | (.08%* | 1.03%*
PUSALL2L 0.72 0.10 2.80%% | 2 88%* | -2 36% -1.67 . Al -0.00 | -0.05%* | -0.67%* [ -0.56%*
BPT2231 8.02%% | 727F* | Q33%* | Qo7 1.35 1.68 -1.10 0.60 0.88** -0.05 0.05 -0.45%*
SE (g) =+ 0.72 0.57 0.49 0.53 0.94 0.88 0.72 0.90 0.09 0.15 0.15 0.17
*Significant at 5 per cent level **Significant at 1 per cent level
Table 2. Contd....
Spikelet fertility percentage 1000 Seed weight Grain yield plant?!
Parent Normal | Late | Normal | Late | Normal | Late | Normal | Late | Normal | Late | Normal | Late
kharif | kharif | rabi rabi kharif | Ekharif | rabi rabi kharif | Eharif | rabi rabi
NLE33057 | -3.36%* | 3.12%* 2.45% | -097 0.49 0.45 1.23%* | 1.04%* | -1.26%* | -0.06 1.65%* | -1.80%*
NLR33358 | -4.05%* [-437%% 0.50 1.13 -0.11 0.04 0.97%* | 1.00%* | -2 24% | 009 0.41* 0.47
NLE33359 -2.30* 1.78 0.17 2.28* 0.18 0.09 0.79%* | 0.65%* | -1.03** | 0.28 135%* | 1.60**
NLR40024 | -2.93%* [ 5.24%* 1.53 1.95% 0.52 | -0.62*% | -0.98%* | -0.61%* | -1.27%% | 0.04%* | (.36%* 0.42
NLE3041 -0.06 -1.57 -1.49 | -2.96%F | -1.64** | 107 -3.16% | -3.72%F | 057 | 2006 | -2.27%* | -0.66%*
NLR33671 212% | -5.67** | 016 | -5.00%* | -0.61% | -0.87% | 0.73%* | 0.84** 0.25 | -1.53%*) -039% | -2.17**
MTUL061 .42 | 3.43%% | 417 | 413%* | 183®* | 153%F [ Q50%* | LI1FF | 3.65%* | 0537 | 1.41%% | 1.37#*
MTUL001 T.OTEE L S61%* | 3.00%F | 383w | 107 | 2T | 041 | 142%% | 422%% | 1RO | 4.07** | 455
PUSAILLZ1 3.52%% | 3 B4 1.12 1200 | -2.20%% | J228%F | -1 18%* | -2.43%% | 2 12%% | -1 48%* | -1.20%* | 7 46%*
BPT2231 204w ) 3T -0.38% | 501 | 1.06%* | 0.55% | 0.69%F | 0.70%* | 0.87** | -0.46% | -2.10%% | -1 34**
SE (g)+ 0.96 0.94 0.98 0.96 0.29 0.27 0.05 0.05 0.14 0.22 0.18 0.24

*Significant at 5 per cent level
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Table 3. Specific combining ability effects of hybrids for yield components and grain yield in different seasons under saline

conditions.
Days to 50 per cent flowering Plant height No. of productive Tillers hill!
Hyhrids Normal | Late | Normal | Late | Normal | Late | Normal | Late | Normal | Late | Normal | Late
kharif | kharif | rabi rabi | kharif | kharif | rabi rabi | kharif | kharif | rabi rabi
NLR33057 X NLR333358 0.83 1.76 -1.24 -1.79 130 | -830% | 7.05%* | 676* | -0.36 0.36 0.43 0.08
NLR33057 X NLR33358 4.92% | -1.19 2.45 -1.93 029 |-17.65**| -0.26 0.71 009 | -1.63%F | 1.99%* | 1.66%*
NLR33057 X NLR40024 517 | -3.02 0.81 251 | 11.06%* | -4.87 1.02 352 | -067* | -0.52 | -1.02* | -0.78
NLR33057 X NLR3041 4.50 2.62 -1.30 -1.65 | 7.40% | 17.03% | -0.85 -0.32 | 1.00%* | 231 | -0.24 -0.32
NLR33057 X NLR33671 917 | -8.35%* | J3.60% | -0.40 |-19.42%*| -8.36** | -4.03 -3.25 0.15 -0.36 -0.43 -0.38
NLR33057 X MTU1061 564 | -0.74 -2.08 -0.45 5.05 7.70% 4.61 3.33 | L41%* | 163 | 122¢ 1.11
NLR33057 X MTU1001 0.11 0.36 -2.35 095 | 8.01* 3.02 441 2.55 0.46 0.31 -0.13 | -1.09%*
NLR33057 X PUSA1121 034 | -1.10 -1.35 -0.87 439 | 975+ | -1.79 460 | -0.76* | -0.04 -0.39 1.06
NLR33057 X BPT2231 6.03* 0.73 1.01 0.80 |-15.63%*| 9.16%* | 2.64 243 | 0.77%% | 093 0.33 -0.06
NLR33358 X NLR33350 -1.00 | -5.80%* | -3.38* | -1.26 2129 | 10.08** | -7.63** | -7.24* | -0.43 036 | -1.37% | 2.43%*
NLR3335% X NLR40024 0.75 -3.30 -1.02 -2.84 -3.30 463 | -5.19* | -3.79 | -0.10 | -1.60%* | 1.19% 0.71
NLR33358 X NLR3041 2.41 3.34 3.20 1.02 | 16.57** | 19.31%* | -5.86* | -5.80 0.01 | 2.33% | -0.70 -0.54
NLR31358 X NLR33671 325 | -2.63 -1.77 273 407 | -6.09% | -6.34% | -7.10% | 132%¢ | 0.17 0.15 1.36*
NLR33358 X MTU1061 2.55 4.98* 0.42 079 | 7.08% | 8.70%¢ | 11.91%* | 11.25%* | -0.33 -0.51 0.89 | 2.26%*
NLR33358 X MTU1001 -3.97 320 | -4.19% | -2.62 6.17 [-13.37%% | 7.54** | 10.66** | -0.04 096 | 1.68** | 034
NLR33358 X PUSA1121 0.58 1.62 1.95 1.80 346 | -6.03*% | 215 040 | -120%% | 032 -0.58 0.37
NLR33358 X BPT2231 4.04* 0.45 1.51 4.13% |-15.28*%| -7.73% | -6.79% [ 476 | 0.64* 0.8 030 | -1.28%
NLR33359 X NLR40024 -3.00 376 | -6.00% | 6.32%% | 415 |-10.87*%| 4.30 250 | -1.23% | 22.75% | -0.84 -0.96
NLR33359 X NLR3041 034 | 6.06%* | 3.23% | 333 5.12 2.09 1.72 3.86 0.63* 0.48 -0.70 -0.50
NLR33359 X NLR33671 7004 | -6.91%* | -1.74 -3.20 425 |-11.87**| -1.21 -1.82 0.19 0.12 0.05 0.32
NLR33359 X MTU1061 1.80 2.70 2.79 2.74 420 5.56 4.76 2.64 | -0.66* | -0.06 0.09 -0.24
NLR33359 X MTU1001 3.28 1.01 -1.83 | -4.00% |-13.50%*| 14.23** | 201 419 | 200 | 165% | 2.34%= | 2.51%*
NLR33359 X PUSA1121 5.83% | -1.66 2.31 432% | -6.86* | 13.62% | -1.20 192 | 138+ | 223+ | 1.35%* | 077
*Significant at 5 per cent level **Significant at 1 per cent level
Table 3. Contd....
Days to 50 per cent flowering Plant height No. of productive Tillers hill!
Hybrids Normal | Late | Normal| Late | Normal | Late | Normal | Late | Normal| Late | Normal | Late
kharif | kharif |  rabi rabi | kharif | Kharif | rabi rabi | kharif | kharif | rabi rabi
NLR33359 X BPT2231 210 | 4.17* 187 | 432% | 7.14% |-1522%¢| 167 -4.56 0.41 0.52 003 | 0.12
NLR40024 X NLR3041 2.41 4.36% | 4.92%% | 2.63 7.34* 331 | -7.13%* | -4.55 046 | 1.65%* | 2.13**% | 1.74**
NLR40024 X NLR33671 S7.25% | g41% | 205 | -2.79 1.02 335 | -7.82%+ | 6.14% | 011 0.38 0.71 -0.40
NLR40024 X MTU1061 0.55 2.20 2.48 3.82% 0.72 -5.93 | 920 | 9.40% | -0.83* [ 0.10 -0.52 | -0.32
NLR40024 X MTU1001 097 | -3.40 -1.80 | -3.68* | 17.00%*% [ 17.01%* | 6.06% | §.97%* | 1.22%* | 2.85%* | 2.74** | 3.00%*
NLR40024 X PUSA1121 2.58 0.84 2.01 441% |-16.68%*|-11.20%| 2.75% | -236% | 0.80** | 1.19* | 0.08* | -0.05*
NLR40024 X BPT2231 1.94 1.67 1.56 | 5.07** | -0.44 3.24 | -7.99%* | -6.68* | 0.13 039 | -1.07* | 0.11
NLR3041 X NLR33671 2.75 2.23 0.51 174 | 8.79% | -1.52% | 261 -1.03 002 | -0.390 0.12 | -0.40
NLR3041 X MTU1061 278 | -1.16 286 | -2.32 6.25 |-13.86%*| 11.26%* | 6.66* | 1.03** | 027 023 | -0.15
NLR3041 X MTU1001 -3.31 0.15 -0.58 | 3.32%* | 467 | -6.21% | 9.23% | 333 0.69* 0.98 0.31 0.91
NLR3041 X PUSA112] -1.75 248 | 544+ | -3.73% | 16.78%* | -0.03%* | _1.38 0.31 | -0.83%* | -2.27%* | -1.75%* | 103+
NLR3041 X BPT2231 030+ | 1.3] -3.88% | -0.07** [-15.67%| -2.71 -1.94 | -5.46 020 | -0.58 0.67 | -0.05
NLR33671 X MTU1061 255 | -5.13* | -094 | -0.07 |10.64%| 3.56 042 | 6.49% | 0.80%* [ 1.17* 0.01 -0.31
NLR33671 X MIU1001 407+ | -1.83 -1.55 | -4.90%% | -2.42 -5.51 8.59 2.02 0.34 0.12 -0.47 1.12
NLR33671 X PUSAL121 242 | 240 -0.41 2.52 4.19 441 | TR [-10.28%F | -0.68*% | -0.44 | <157 | -171%
NLR33671 X BPT2231 2.06 | -3.66 1.15 318 | 14.77#% | 108 | -7.26** | -6.58* | 023 1.06* | 1.15* | 023
MTU1061 X MTU1001 1.83 -3.21 1.98 1.05 | 14.58%* | 22.55%* | 2.89 3.30 0.60% | 1.04* 0.30 0.99
MTU1061 X PUSA1121 1.39 -1.88 | -3.88% | -6.54%¢ | -3.17 1.26 0.95 -0.56 0.38 0.88 0.41 0.13
MIUL061 X BPT2231 425 | -4.05* | -233 -1.20 425 | -16.12%% 137 3.39 -0.09 0.58 -0.77 | -0.52
MTUL001 X PUSAL12] -1.14 | -1.58 2.51 263 |-12.45%% 442 | -3.43 1.82 037 | -0.77 -0.90 | -2.16%+
MTU1001 X BPT2231 078 | -3.74 3.06 1.30 3.15 -5.88 0.02 -3.66 -0.24 0.06 -0.75 | -0.36
PUSAL121 X BPT2231 1.78 2.41 22,80 | -5.20%* | g.35%+ | _6.06% | -6.06%% | 2.13 -0.06 | -0.83 0.49 0.87
SE (51)) = 2.43 1.03 1.66 1.78 3.17 2.07 2 40 3.01 0.20 0.49 0.50 | 057

*Significant at 5 per cent level
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Table 3. Contd....

Spikelet fertility percentage 1000 Seed weight Grain yield plant!
Hybrids Normal | Late | Normal | Late | Normal | Late | Normal | Late | Normal | Late | Normal| Late
kharif | kharif |  rabi rabi | kharif | kharif | rabi rabi | kharif | kharif | rabi rabi
NLR33057 X NLR33338 497 | -543 3.96 330 1.64 1.40 0.33* 0.08 0.05 -0.15 -1.12 | -0.00
NLR33057 X NLR33330 3.50 4.90 6.04 472 | -258% | 224% | -0.07 0.05 032 | -1.81% | .84+ | -3.48%+
NLR33057 X NLR40024 -0.43% | 308 6.68* | -6.49 | -0.20 -0.64 0.13 020 | -1.80%* | -1.88* | -2.18** | -0.83
NLR33057 X NLR3041 010% | 13.04%% | -6.03% | -0.01%F | J3.01% | J322% | (173 | 1 42% | 1.02% | 5.52% | -0.04 0.32
NLR33057 X NLR33671 -1.02 [-16.47%% | -11.69%*| -2.56 1.70 1.00 0.24 0.31 -1.21% | -1.51% | 2.68% | 025
NLR33057 X MTU1061 6.61* | -0.10 | -822¢ | 2.60 -1.27 -0.38 | -0.38% | -0.80%* | 3.00%+ | 100%+ | _1353* | 007
NLR33057 X MTU1001 2.87 -6.24 | 7.04* | -0.60 1.15 120 | 2.34%+ | 0.83*%* | 1.75%* | -4.16% | -1.10 | -0.04
NLR33057 X PUSA1121 728+ | 050+ | _131 |1038%* | -0.77 0.07 205 |-0.50%+ | -0.82 0.03 -1.04 0.99
NLR33057 X BPT2231 -4.50 -3.07 -5.43 -1.42 0.98 0.47 0.32% | 0.35% -0.46 1.22 -0.61 1.16
NLR33358 X NLR33330 534 | 405 | -7a7¢ | 232 | -042 -0.90 | 036% | 0.33* 0.07 122 | -3.54%% | -2.43%*
NLR33358 X NLR40024 436 | -049 | 7.57* 427 | -2.44% | -346% | -0.10 0.05 0.48 0.86 | -5.05%* | -3.75%+
NLR33358 X NLR3041 425 355 |-11.28%F| -0.62%* | 2.81%* | -135 | -2.64%% | -2.20%* | 049 | 2.02%* | 241%* | -0.46
NLR33358 X NLR33671 -7.96+ | 4.01 430 | -0.01%* | -0.52 044 | 037* 0.15 -0.22 0.03 | 8.01%* | -2.17*
NLR33358 X MTU1061 3.28 -0.46 5.76 2.82 -0.43 0.65 | 0.70%* | -0.04 0.77 007 | 301w | 444
NLR33358 X MTU1001 338 | 401 8.65% | 13.13*+ | 038 0.86 | 1.72%% | 0.61%* | -1.60%* | -1.79% | 11.64%* | 12.34**
NLR33358 X PUSA1121 -5.01 -1.22 |-10.62%*| 6.17 0.56 0.55 | -1.71%* [ -0.49%= | 0.74 -0.92 124 | -1.90*
NLR33358 X BPT2231 1.90 1.40 504 | -830% | 027 016 | 033* | 032* | -0.85 0.18 | -2.76* | 092
NLR33358 X NLR40024 -8.37* 171 |-15.95%| (.00 0.04* 026 | 033+ 0.07 S1.22% | 410%* | 423+ | _0.60
NLR33359 X NLR3041 -6.00 | -6.92% | 452 |-12.50%%| -2.35% | -1.85 | -164% | -1.00%* | -0.75 | -0.51 | -331%| 6.53%*
NLR33359 X NLR33671 -6.24 | -6.60% | 430 | -024% | 182 1.18 031 | -045% | 2.03%F | -110 | -5.35% | -3.05%
NLR33350 X MTU1061 0.98 2.68 5.15 5.02 0.56 048 | 0.82*%* [ -0.03 | 2.16% | -1.01 | 196+ | 3.11%+
NLR33350 X MTU1001 6.70% | 9.57% | 0.00%* | 12.77%* | -0.30 117 | 141%* | -0.02 | 4.50%* | 8.05%+ | 13.03%% | 15.00%*
NLR33350 X PUSA1121 2.17 -0.62 1.94 5.04 -0.66 -0.14 | -2.20%+ | _1.10** | 0.63 1.60* | -0.01 -1.33
*Significant at 5 per cent level **Significant at 1 per cent level
Table 3. Contd...
Spikelet fertility percentage 1000 Seed weight Grain yield plant?!
Hybrids Normal | Late | Normal | Late | Normal | Late | Normal | Late | Normal | Late | Normal| Late
kharif | kharif | rabi rabi | kharif | kharif | rabi rabi | kharif | kharif | rabi rabi
NLR33350 X BPT2231 0.10 0.27 7.93% | 101 0.02 034 | -031% | -028 | -1.76%* | -0.50 | -1.80%* [ -3.80%*
NLR40024 X NLR3041 0.08 5.20 2128 | 12.50%* | 247+ | 214% | 0.0 -0.20 -0.77 085 | -2.53%*| -0.17
NLR40024 X NLR33671 423 | 6.80* 249 |-11.62%*| 0.79 0.96 0.30% | -020 | -120% | -0.86 | 5.15%* [ 147
NLR40024 X MTU1061 1.11 2.10 -0.52 0.44 0.30 115 | 1.25%* | 047#* | 130% | 2.00%* | 1.55*% | 1.80*
NLR40024 X MTU1001 7.77* 3.06 3.70 1.36 1.66 137 | -2.48%* | 0.52%% | 423%% | T71%% | 4.00%* | 3.74%*
NLE40024 X PUSAL121 1.54 | -6.69% | 4.14 -1.93 -0.19 -0.01 | -0.64** | 0.01 1L.03* | -0.15 | 2.05%* | 3.81%*
NLR40024 X BPT2231 073 | -517 | -7.57% | 261 0.27 048 | -3.15% [ -2.03% | _0.86 -0.36 111 | -2.70%
NLR3041 X NLR33671 1.0 -3.28 253 | 12.16%*F | -2.02% | -1.81 | -1.80%* | -0.62%* | -0.00% | -0.00 | 3.33* | 040
NLR3I041 X MTU1061 5.14 -1.47 3.82 -6.02 1.44 144 | -1.14%* | -2.04%* | 3.70%* | -1.40 072 | -1.48
NLE3041 X MTU1001 4.88 427 4.78 6.12 -0.03 1.36 | -2.32%* | -1.66%* | 1.65** | -0.32 0.72 | -2.21%+
NLR3041 X PUSA1121 -0.33 0.40 421 4.8 -0.36 2030 | 0.78% | 111%% | 010 | -3.01%* | 433% | -0.14
NLR3041 X BPT2231 576 | -042% | 266 | -3.50 | 2.85% 114 | 4.54% | -0.70%* | -1.53** | -1.76* | 038 0.59
NLR33671 X MTU1061 1.48 -2.70 057 | -000 | 217 | LT71* | L04* [ 011 0.51 033 | -3.50%* | -0.40
NLR33671 X MTU1001 5.79 0.43 -1.33 | -1.36 0.44 046 | -4.11* [ -0.18 0.70 | -1.55% | -3.73%* | 277+
NLE33671 X PUSA1121 -5.08 0.06 |-9.62%* | -2.36 0.03 043 | 2.60%* [-1.37*= | -0.64 -1.27 1.03 -0.27
NLR33671 X BPT2231 7.34% | 6.80% | 7.42% | 6.00% 1.14 0.07 | 047 [ 040% | _0.73 123 | -1.70%* | 1.05
MTU1061 X MTU1001 -0.32 5.11 -5.00 2.86 1.97 1.54 | -2.85%* | 2.88%* | 3.06** | -0.49 0.54 -1.34
MTU1061 X PUSAL12] 744% | -135 0.80 -3.25 1.35 -1.78 | 287+ | -0.50%* | .0.84 1.14 0.43 0.86
MTUL061 X BPT2231 0.66 -2.80 1.97 026 | -1.45 | -1.88*% | -4.12%* | 0.36* 0.76 050 | 541% | -1.37
MTU1001 X PUSAL12] 2356 [-12.68%% [-10.13%% | -18.02%*% | 2,08+ | J2.02%% | 148 | 2.01%*F | 2314+ | L2.80%+ | 553+ [ 576+
MTU1001 X BPT2231 442 | 10.63*% | 4351 -2.51 154 | -228% | 110%* | -0.00 | 5.00%F | 181* | -236% | 0.70
PUSA1121 X BPT2231 236 | -1.65 2.00 -3.12 | -0.93 046 | -1.54% [ -037* | 033 -0.18 0.43 0.57
SE (Sij) = 3.22 3.16 3.28 3.23 0.98 0.92 0.15 0.16 0.47 0.73 0.62 0.82
*Significant at 5 per cent level **Significant at 1 per cent level
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