Developing water efficient aerobic rice through marker-aided selection for climate smart agriculture
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Abstract: Rice is life for more than half of humanity, serving as food and single biggest user of irrigation water. Water scarcity and drought have seriously threatened the sustainability of irrigated lowland rice ecosystem in several parts of the world including India. Aerobic rice is rice production system without constant standing water in non-puddled soils. In this system, rice is sown directly into dry soil and irrigation is given to keep the soil sufficiently moist for good plant growth, but the soil is never flooded. Growing rice under continuously unsaturated soil conditions can maximize water-use efficiency and minimize both labour requirements and greenhouse-gas emissions. Development of aerobic rice varieties which combine the drought-resistant characteristics of upland varieties with the high-yielding traits of lowland varieties could be an effective strategy for saving water. Molecular markers provide a valuable tool for genetic analysis and plant breeding. The crosses of Basmati rice (Pusa1121 and PB1460) with aerobic rice varieties (MAS25 and MASARB25) were initiated and the genomic selection was done with help of SSR markers associated with aerobic adaptation. The genotypes showed yield advantages by 20-30 % and 15-20 % longer root than improved variety under aerobic condition. A number of plants were identified with higher root length and/or dry biomass, yield per plant, length/breadth ratio and with Pusa1121 and PB1460 specific alleles in homozygous or heterozygous condition at BAD2 locus; these lines shall serve as the novel material for the selection of stable aerobic Basmati rice varieties.
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