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Figure 1 Effect of high temperature during flowering on different heat-tolerant rice flower organs
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Tablel Key heat-tolerant genes during the flowering period of rice
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Figure 2 Key tolerance mechanism of rice flower organs under high temperature during flowering period. INV: Invertase; MST:Monosaccharide Trans-
porter; SUT:Sucrose Transporter; Glc:Glucose;Fru:Fructose; GWD:a-Glucan Water Dikinase; PWD:Phosphoglucan Water Dikinase; HXK:Hexokinase;
GP1:Glycosylphosphatidylinositol; G6p:Glucose-6-phosphate; IAA:Indole-3-acetic acid; GA:Gibberellins; Z+ZR:Cytokinins,Zeatin and Zeatin riboside;
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ABA:Abscisic acid; POD:Peroxidase; SOD:Superoxide Dismutase; CAT:Catalase; ROS:Reactive Oxygen Species; EMP:Embden-Meyerhof-Parnas path-
way; TCA:Tricarboxylic Acid Cycle; PPP:Pentose Phosphate Pathway; PMEs:Pectin Methylesterases; CNGCs:Cyclic
Nucleotide-Gated Channels.
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Research progress on heat stress tolerance mechanisms in rice dur-
ing flowering stage

Liu Jie, Wu Yuan, Pan Xia, Su QianXing, Liu ZhanMeng, Liu Dong, Zeng YongJun

Jiangxi Agricultural University / Key Laboratory of Crop Physiology, Ecology and Genetic Breeding, Ministry of Education / Jiangxi Provincial Key
Laboratory for Crop Biotechnology Breeding and High-Efficiency Production, Nangchan 330045, China

Against the backdrop of global climate warming, the frequency of high-temperature damage is on the rise, exerting a significant im-
pact on rice growth and development, as well as yield and quality formation. Exposure to high-temperature damage during the rice
flowering stage results in pollen sterility and reduced seed setting rate, consequently affecting yield and quality. The southern rice
regions, as major grain-producing areas in China, frequently experience high-temperature damage during the heading and flowering
stages of rice. Therefore, investigating the mechanisms underlying rice tolerance to high-temperature damage during the flowering
stage holds great significance for ensuring global food security.Based on comprehensive existing studies, when rice is exposed to high
temperatures during the flowering stage, it induces a series of physiological and reproductive disorders, including loss of pollen via-
bility, abnormal spikelet opening, impaired anther dehiscence, reduced pollen germination rate, and inhibited pollen tube development.
In response, rice copes with high-temperature stress through mechanisms such as activating physiological and biochemical regulation,
initiating heat signal transduction, and regulating the expression of heat-tolerant genes. Furthermore, there are significant differences
in the responses among rice varieties with varying heat tolerance. This study aims to elucidate in depth the heat tolerance mechanisms
of rice during the flowering stage, thereby providing theoretical support for the identification of heat tolerance in rice varieties, the
breeding of new stress-resistant varieties, and the optimization of supporting cultivation techniques.

rice, flowering stage, high-temperature heat stress, tolerance mechanism
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