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Abstract

Water deficit stress is the major problem of agriculture in these days, particularly
rice production. Rice is a staple food of Thai people as well as many other Asian.
Improvement of water deficit tolerance by discovering the methods of increasing yield
but lower water use in agricultural field is crucial. In this research, we are focusing on
discovering physiological strategies to promote drought tolerance in economic Thai rice
cultivars Khao Dowk Mali 105 and Pathum Thani 1. We used several approach to
acheieve our goal, including using nitrogen priming right before water deficiency, 1-
methylcyclopropene (1-MCP) to inhibit signaling pathway of ethylene during stress
induction or plant growth promoting bacteria (PGPB). In this research, we used greenhose
condition as the experimental set up, which might result in different results from the
field experiment. However, under greenhouse condition, we can control the tested
parameter better than in field. We also used the hydroponic system in the experiment
related to nitrogen level of fertilizer. All experiments were based on the Complete
Randomized Design (CRD). The data were analyzed by using one-way ANOVA and
Duncan’s test at the significant level p < 0.05. Our results suggested that nitrogen
priming, 1-MCP and PGPB had the positive effects on water deficit tolerance in rice.
Regarding the nitrogen priming, 500 ppm nitrogen (nitrate: ammonium = 1:1) 1 day
before the drought episode appeared to be the most effective level in photosynthesis
enhancement and maintain leaf relative water content, as well as reduced the
electrolyte leakage, which represented the lower cellular damage during water deficit
condition. 1-MCP fumigation at 1 ppm was also viable for alleviation of leaf protein and
chlorophyll degradation by limiting the stress-induced chloroplast degradation by
Chloroplast Vesiculation (CV)-mediated pathway and lower chlorophyll degradation via
stay green chlorophyll degradation pathway (SGR). Moreover, the co-inoculation of 2
PGPBs: Bradyrhyzobium sp. strain SUTN 9-2 and Bacillus velezensis strain S141 also
promoted growth and water deficit tolerance in Thai rice more than the single
inoculation of each of those. All together, there are several strategies is applicable for
the further development to the higher yield and water deficit tolerance in Thai

agricultural systems.
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