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Accelerated leaf senescence and abscission are associated with drought in nature as a means to decrease canopy size. In perennial plants, this strategy contributes to the survival and the
completion of the plant life-cycle under drought. In contrast, this strategy reduces the yields of annual crops, with concomitant economical losses. We hypothesized that it is possible to
enhance the tolerance of plants to water deficit by delaying the drought-induced leaf senescence and abscission during the stress episode. Our working hypothesis is that the suppression
of stress-induced senescence could enable plants to develop a vigorous acclimation response that would result in enhanced drought tolerance with less yield losses. The general objective
of this proposal is to identify genes with significant roles in conferring drought tolerance in rice, and the generation of drought-tolerant and water-use-efficient rice plants in different
varieties and backgrounds. The proposal is divided in two phases: (I) in the first phase, our efforts are focused on the development of different varieties of rice plants expressing
P o' IPT , and testing both in the greenhouse and in the field the ability of the Ps o IPT plants to sustain drought and display increased water use efficiency; and (II) in the second
phase, the P, - IPT plants will be used to identify and characterize genes that play determinant roles in plant drought tolerance.

The specific aims of this proposal are: (1) To test the efficacy of stress-induced cytokinin synthesis in conferring drought tolerance in upland and lowland rice varieties expressing
Pcark-IPT.; These tests will include physiological; biochemical and molecular biological characterizations (growth, photosynthesis, nutrient assimilation, yields, etc.) under both greenhouse
and field conditions; (2) To identify and characterize genes playing significant roles in the cytokinin-dependent acquired drought tolerance and factors affecting their activity; (3) To use
forward-, reverse-genetics and TILLING to assess and confirm the role of the identified genes in drought tolerance.

Experimental approach:
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