Abstract

Drought is one of the most important abiotic stress limiting rice growth and
productivity. The increasing availability of genomic sequences, gene expression data, and data
mining tools provides opportunities for further elucidating the role of individual genes involved in
drought stress. We studied gene expression and yield production in rice at reproductive stage in
drought compared to well-watered conditions. Fourteen rice lines were tested by applying two
cycles of drought stress at 7 -11 days before heading by removing water until all leaves rolled,
then adding water to saturate for 1 day, and subsequently removing water again. After removing
water, leaf rolling was observed in 13-19 days and 8-10 days in drought tolerant and sensitive
lines, respectively. Five drought tolerant lines; IR2035-117-3, IR 5178-1-1-4, AZUCENA, IR
68586-F2CA-143 and Pokkali, and three drought sensitive lines; SRN1, IR64 and PTT1, were
selected to study yield production and gene expression. Three different experiments of drought
stress were conducted by growing the selected lines, and applied two cycles of drought stress at
reproductive phrase by: removed water until all leaves rolled, removed water for 7 days and
removed water for 14 days. Traits such as biomass, height, number of panicle, grain weight, yield
per plant, and number of days to leaf rolling were recorded. Compared to well-watered condition,
yield reduction due to drought stress in IR2035-117-3 and IR5178-1-1-4 was significantly less
than that of the other lines indicating that IR2035-117-3 and IR5178-1-1-4 have better yield
stability in drought condition. Other agronomic traits such as height, number of panicle and dry
weight were also affected by drought for all rice lines. For expression analysis, 50 genes reported
to be involved in pollination/fertilization, panicle development, and/or abiotic stress were selected
from several transcriptome studies to test for their expression in panicles of these selected lines
using RT-PCR. Interestingly, 0s02g51350, Os03g30740, 0s03g02290 and Os01g73910 genes
were found to be up-regulated in IR2035-117-3 and IR5178-1-1-4, while its showed down-
regulated or did not change levels of expression in the other lines suggesting that these genes may
involve in yield stability in drought stress. Furthermore, Analysis of cis-acting elements in the
promoter of Os02g51350 gene among rice lines showed that IR2035-117-3 and IR5178-1-1-4 had
copy number of cis-acting elements significantly higher than other rice lines indicating that copy

numbers of cis-acting element may be critical for expression of Os02g51350 gene in rice panicle.
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