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ABSTRACT

The impact of global warming on rice
production became more serious. High tem-
perature can affect both rice yields and qual-
ity. Especially, the impact of high nigh tem-
perature (HNT) on rice yield is more serious

than high day temperature. In this article, we

not only reviewed the current studies of high
temperature on rice quality (chalky grains
and palatability), but also introduced the
study of the reduction of endosperm cell size
under HNT from the viewpoint of plant water
relation. The formation of chalky grains un-
der high temperature was caused by inhibit-
ing the gene expression related to starch and
ABA biosynthesis; promoting the gene ex-
pression of amylase and the content of hydro-
gen peroxide in caryopses. It also caused the
dysfunction of protein disulfide isomerase
and declining the ratio of short chain/long
chain of amylopectin. Also, the current study
showed that the mild shoot water deficit was
occurred under HNT. Osmotic adjustment in

HNT treated endosperm cells lead to a partial
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inhibition of the biosynthesis of starch and
cell wall. Because the declining growth-in-
duced water potential slowed down the cell
expansion under HNT, the smaller endo-
sperm cell size and grain weight was ob-
served at maturity. Nowadays, the water
management during rice grain filling stage is
one of the strategies to cope with the high
temperature stress in Japan. However, re-
cently, the rice production in Taiwan encoun-
tered high temperature stress coupled with
water deficit. It is an urgent issue to setup a
new cultivation method for rice production in
Taiwan in the near future.
Keywords: Rice, High temperature, Chalky
grains, Osmotic adjustment, Cell

expansion.
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