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The reproductive stage of rice is highly sensitive to heat stress. In this paper, different rice cultivars were used to investigate the relationship of HT-induced floret sterility with reactive oxygen species (ROS) scavenging barrier in rice anthers under well-controlled climatic conditions. Results showed that high temperature (HT) exposure significantly enhanced the ROS level and malondialdehyde (MDA) content in developing anther, and the increase in ROS accumulation in rice anther under HT exposure was closely associated with the HT-induced decline in the activities of several antioxidant enzymes, particularly SOD and CAT, although the extent of HT-induced reduction in pollen viability and floret fertility was greatly variable, depending on the intensity and duration of HT exposure. For various antioxidant enzymes, SOD and CAT were more susceptible to the ROS burst in rice anther induced by HT exposure than APX and POD, in which SOD and CAT activity in developing anther decreased significantly by HT exposure, whereas APX activity was relatively stable among different temperature treatments. HT-induced decrease in CAT and CuZn/SODa activity was strongly responsible for HT-induced increase in ROS level and oxidative-damage in rice anther, thereby significant reduction in pollen viability and floret fertility for rice plants exposed to HT during meiosis. Exogenous application of 1000 μM salicylic acid (SA) may alleviate HT-induced reduction in pollen viability and floret fertility, concomitantly with the increased CAT activity and reduced ROS level in rice anther.
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