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Abstract: Using two rice (Oryza sativa L. ssp. indica) varieties, ‘Shuanggui No. 1’ (heat-sensitive) and ‘Huan-
ghuazhan’ (heat-tolerant), as materials, the effect of high temperature during meiosis on hormones, polyamines
accumulation and protein expression in young panicles of rice was investigated in this study. Under high tem-
perature treatment, the fertilized-spikelet and filled-grain percentages were significantly higher in heat-tolerant
variety than those in heat-sensitive one. Abscisic acid (ABA) content was increased by high temperature treat-
ment, whereas indole acetic acid (IAA) and zeatin (Z) + zeatin riboside (ZR) contents were decreased. These
hormone level changes were less obvious in ‘Huanghuazhan’ than those in ‘Shuanggui No. 1°. Spermine (Spm)
levels in both varieties were up-regulated under high temperature. The levels of putrescine (Put) and spermidine
(Spd) were decreased in ‘Shuanggui No. 1’ under high temperature, but they were increased in ‘Huanghuazhan’.
Differences of protein expression in response to high temperature between the two varieties have been observed
including proteins involved in redox regulation, glycolysis, amino acid metabolisms, photosynthesis and stress
responses. Proteins related to redox regulation were preferentially expressed in ‘Huanghuazhan’ under high
temperature treatment. In summary, our results indicate that, under high temperature, higher fertilized-spikelet
and filled-grain percentages in heat-tolerant variety are closely associated with a higher concentration of IAA,
Z+7ZR and polyamines, and a lower concentration of ABA and higher expression of proteins involved in redox
regulation in young panicles of rice during meiosis.
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Table 1 Effect of high temperature on the fertilized-spikelet percentage and seed-setting rate during meiosis
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Fig.1 Effect of high temperature on the levels of Z+ZR (A), IAA (B), ABA (C) and (Z+ZR+IAA)/ABA (D)
in spikelets of rice during meiosis
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Fig.4 The expression of differential proteins successfully identified by mass spectrum in spikelets of two cultivars
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Table 2 Mass spectrometry identification and function classification of differential proteins in spikeltes of rice under high

temperature during meiosis
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