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Abstract

Global warming is an important problem in this world. In Taiwan, the average

temperature increased 1.1°C in the past century. Rice is known to be sensitive to high

temperature, especially during grain filling stage. Some research revealed that rice had

lower filling spikelet rate and cha]*y Epfarhnd% Lm:}'r high temperature. Plant

hormones involve i 1:n rekul'atlon of grqn develol;\z:{eports ﬁ:.wed that high
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ethylene evolilltloﬂ 1eaded to grain abmﬁon ora _1 grain. And polye!m-mes, as
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tempera 1rst thelre:rﬁlﬁe:‘lne '&}tlng stage."p‘
flowering stag{"under high tempb;.'!mu'ie Then we cﬁg_;e:'the paﬁ'lcles tha't‘ll\h'as on the
stage of 6 days before h.ﬂ'ddlng to 8 ('ihys aftel:.ﬂowerlng, _nii trai_ferred the plant
material to 35/30°C (day/mght)'fo! '-Fro'lfs -Pld{t mJ:erlals were also chosen on the day
of heading and transferred to 35/30°C (day/night) until mature in order to count the
filling spikelet rate. At the grain filling stage, panicles were chosen at the 6 day after
flowering, and transferred to 35/30°C (day/night) until mature.

The results showed that spikelets fertility decreased under high temperature.

viii



During the stage of 6 days before heading to 8 days after flowering, ethylene evolution
rate increased under high temperature. Superior spikelets and inferior spikelets behaved
similarly. There was significant negative correlation between ethylene evolution rate
and spikelets fertility under high temperature.

At the grain filling stage, the results;indicated that grain filling rate increased but
stopped earlier under high temperature. Grain weight. and grain quality also decreased
under high temperature. In both™superior spikelets-and inferior spikelets ethylene
evolution rate increased under high temperature. The sesult also showed significant
negative correlation between ethylene evolution and grain yield. In order to clarify.
relationship.between ethylene and grain yield, Ag(NO)g_(ethylene mhibit agent) was
applied under high temperature and etﬁephon (ethylene release agent) was applied under
control temperature for 5 days on.the par_il.g-lf at-the'12 days after flowering. Application
of Ag(NO); improved grains quality and mc::-'rgalsed weight but application of ethephon
decreased grains quality and weight. The 1€s_uhs indicated that cthylene may have strong
effect on the grain yield and quality under 'hi..igh temperature. Content of total
polyamines were‘decreased under high temperature. Content of sperminé€, inicreased

- |
under high teml.)erature, while putrescineand spermidine decreased. The decrease in
total polyamines content may induee negative effect onrthe gra.in yield and quality under
high temperature.

In conclusion, this study found that an increased ethylene evolution rate might be
related to the spikelets sterility under high temperature at the booting to flowering stage.
At the grain filling stage, ethylene evolution rate increased and total polyamines

decreased and may negatively affect the grain yield and quality under high temperature.

In conclusion, the change of ethylene had temporal correlation with that of polyamines,



suggestion a correlative relationship in the regulation of caryopsis development under

high temperature.

Key words : TK9 -~ high temperature ~ ethylene ~ grain filling rate - grain quality ~

polyamines
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