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ABSTRACT

Combining ability study of yield contributing and salt tolerance related physiological traits from the diallel
analysis of eight varieties under saline soil conditions revealed the predominance of sca variance than gca
variance for all the characters studied except yield reduction per cent, suggesting the significant role of non-
additive gene action for majority of the parameters. Under saline soils, SR26B was adjudged as the best general
combiner coupled with high per se performance for twelve traits viz., total and productive tillers, panicle length,
panicle weight, number of filled grains panicle™,1000-grain weight, grain yield, low visual salt injury, harvest index,
low Na*/ K* ratio, SPAD readings and low yield reduction, while CSRC(S)7-1-4 was the next best general combiner
which showed high gca and per se for six traits viz., number of'tillers plant”, panicle weight, number of filled grains
panicle’!, test weight, root/shoot ratio and Na*/ K* ratio. Further, CSRC(S) 5-2-2-5 was also found to be promising
for six traits viz., number of tillers plant', number of filled grains panicle’, spikelet fertility, test weight, low visual
salt injury and low yield reduction. Hence, these parents could be exploited for development of salt tolerant high
yielding varieties.
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Rice (Oryza sativa L.) is the most
important food crop in the world, which accounts
for more than 21% of the calorific needs of the
world’s population (Ma ef al., 2007 and Melissa et
al., 2009). Though significant improvement in
productivity has been achieved over the years, but
a series of biotic and abiotic stresses limits its
productivity worldwide. Abiotic stresses alone
contributes to 50 per cent of the total yield losses.
High salt concentration in soil is the major constraint
to rice production in Bangladesh and India
(Mohammadi-Nejad et al., 2008). Nearly 20 per
cent of the world‘s cultivated area (800 Million ha)
and half of the world’s irrigated lands are affected
by salinity (Zhu et al., 2001 and Maser et al.,
2002). In India, nearly 8.5 Million ha are salt
affected. Out of which 2.19 Million ha are under
coastal saline situation and the yield reduction is
estimated to the tune of 30 — 50 per cent (Babu et
al., 2005). Salinity and sodicity are gradually
becoming constraints to rice production in coastal
region of Andhra Pradesh. The salt affected soils
in Andhra Pradesh are estimated to be 2.74 lakh
ha (NRSC, 2010). Investigation of the effects of

salinity on rice have been underway for more than
50 years (McWilliam, 1966 ) and attempts to
enhance the salt tolerance in rice through breeding
started from the early 1970s (Akbar et al., 1972).
Therefore, increasing the yield of rice in poor soils
and in less productive saline soils is essential for
feeding the world. Genetic information about the
combining ability of parents and hybrids and nature
of gene action involved in the inheritance of a trait
would be of immense value to plant breeders in the
choice of parents and to identify potential crosses
of practical use.

MATERIAL AND METHODS

In the present investigation eight genotypes
viz., RPB10-226, Swarna, CSR-27, CSR-30,
CSRC(S)7-1-4, SR26-B, CST-7-1 and CSRC(S)5-
2-2-5 were selected based on their reaction to
salinity tolerance and were crossed in half diallel
fashion (without reciprocals) and the resulting 28
hybrids along with parents were evaluated during
kharif, 2010 under salt affected soils of Agricultural
Research Station, Machilipatnam .
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Table 3. Score chart of parents for GCA effects in normal soils.



Table 4. Score chart of parents for GCA effects in saline soils.
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weight; NFGP-!: Number of filled grainspanicle!; SF (%): Spikelet fertility per cent; TW (g): 1000-grain weight; GY (g): Grain yield (g plant'); SES: SES for visual

PH (cm): Plant height;DFF: Days to 50% flowering; TT: Number of tillers plant!; PT: Number of productive tillers plant!; PL (cm): Panicle length; PW(g): Panicle
salt injury;RSR: Root /shoot ratio; HI (%): Harvest index per cent;Na*/K* R: Sodium Potassium ratio; SPAD: SPAD chlorophyll meter reading.
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contributed positive alleles for number of tillers
per plant, number of productive tillers per plant,
panicle length, panicle weight, number of filled
grains per panicle, test weight, grain yield per plant,
SES for visual salt injury, harvest index, Na*/K*
ratio, SPAD value and yield reduction per cent.
Some other good general combiners that had also
contributed positive genes for various characters
were; CSRC(S)7-1-4 (Scored +6) for number of
tillers per plant, number of productive tillers per
plant, panicle weight, number of filled grains per
panicle, test weight, grain yield per plant, root shoot
ratio, Na*/K" ratio and yield reduction percent; CST-
7-1 (Scored +4) and had favourable alleles to
transmit for days to 50% flowering, productive tillers
per plant, spikelet fertility per cent, salinity score,
Na* / K™ ratio.
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