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Abstract: Frequent extreme heat events pose a serious threat to rice production due to global warming. As a component
of rice yield, increased grain weight is beneficial for further improvement of rice production. Grain weight exhibits high
genetic stability; however, it often varies significantly in the same rice variety under different environmental and
cultivation conditions, such as high temperature, fertilizer, and water management. Therefore, the increase and stability
of grain weight are closely associated with stable rice production under extreme high temperatures. This work briefly
describes the formation and regulation of rice grain weight, and reviews the underlying mechanisms of high-temperature-
induced reduction in grain weight from the perspective of physiological and biochemical processes, including assimilate
translocation, sugar metabolism, and hormonal changes. Additionally, cultivation management measures for mitigating
high-temperature damage are summarized. Based on current research, the work also suggests possible future research
directions regarding the effects of high temperature on grain weight in rice.

Keywords: rice; high temperature; grain weight; grain size; grain filling; sugar metabolism; hormone; cultivation
regulation
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Fig. 1. Mechanism of the reduction of grain weight in rice under high temperature stress
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Fig. 2. Measures for mitigation of the decrease in rice grain weight under high temperature stresses
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Table 1. Effect of exogenous growth regulators on grain weight of rice under high temperature
TRt AL 3 N ) Qb3 VISERE S EE BTN
High temperature treatment time Treatment Treatment effect Reference
RATH A KRR AR 7 d iyl A B KA H I THIBE G 0.1 mmol- Lot 5] el I T R TR R R EEL R 2.3% [50]
Full day high temperature T2 HH Spraying methyl jasmonate under high
treatment for 7 days during the Apply 0.1 mmol-L-! methyl jasmonate to the leaf surface temperature increases grain weight by 2.3%
jointing stage on the day of high temperature treatment and
on the second day
AR B R R P AL BEET . J5 2 d fERREE BRI 20 mL T R BE 6-BA KL W 7.8% [52]
(FE4: 15 d) 60 mg-L™! 6-BA Spraying 6-BA under high temperature stress
Daytime high temperature during ~ Spray 20 mL of 60 mg-L™! 6-BA on each stem on the significantly increased grain weight by 7.8%
the panicle initiation stage (lasting second day before and after high temperature treatment
for 15 days)
IR TR (RESE 7 d) AFFEWTiE 37.5 mL 0.15 mg L' EBR el A RIS EBR S i 445k B 25 4 [51]
High temperature during the Each plant was sprayed with 37.5 mL of 11 3.6%, PR S PRI E R 7.3%
panicle initiation stage 0.15 mg-L-' EBR After spraying EBR under high temperature
(lasting for 7 days) stress, the grain weight of heat-tolerant varieties
significantly increased by 3.6%, while that of
heat-sensitive varieties significantly increased by
7.3%
FEAEH R FFRRAEERIE i 20~30 mL ¥R %y 10 umol- L' TAA 8] /iR R Wi 10 pmol-L™' JAA A1 100 pmol-L™! [87]

High temperature during flowering 100 pmol-L™! 25 2, 1%

25 CIRJE RLE 4r G N 54.7%F0 49.7%

stage Each panicle was sprayed with 20-30 mL of 10 umol-L™! After spraying 10 pmol-L™! IAA and 100

IAA or 100 umol-L™! naphthaleneacetic acid

FFAEA A R AT 8 d

High temperature treatment 100 umol-L™! ABA 5K 1%/5 16 &

ZAFEA T B ARSI S0 umol- LTABA

pmol-L™! naphthaleneacetic acid under high

temperature, the grain weight increased by 54.7%

and 49.7%, respectively

iR R 50 umol-L™' ABA. 100 umol-L™! [88]
ABA FIWiE 1% 5467 2 5 L5 43 3 n

throughout the flowering period for Spraying 50 umol-L™! ABA, 100 umol-L™' ABA, or 1% 6.2%- 7.2%7%1 5.2%

8 days procyanidins on the leaves or panicles at the late

booting stage

Bebra 5d RIS d
High temperature treatment for 5
days after pollination, starting

WA

After three days of pollination, spray 4 mL of 1.5

After spraying 50 umol-L™! ABA, 100 pmol-L™!
ABA, and 1% procyanidins at high temperature,
the grain weight increased by 6.2%, 7.2%, and
5.2%, respectively

¥y 3 d JEEESE 3 d R4 AW 4 mL 1.5 mmol-L /i et 7 kS ek E #27 13.4% [89]

Spraying spermidine at high temperature
increased grain weight by 13.4%

from the 5th day mmol-L™! spermidine on each panicle every day for 3
consecutive days
THEMIA Rl AR 5 d R ALBERT 1 d ATAEPLS 3 d B 500 pmol « L

High temperature treatment during 7KA%
the flowering period for 5 days

Spray 500 umol-L™! salicylic acid 1 day before high

felin R R IR 5 25 1 v b [77]
Spraying salicylic acid under high temperature
significantly increases grain weight

temperature treatment and 3 days after treatment
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