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Abstract: Taking the high temperature and summer drought areas of ratoon rice in the eastern part of Si-
chuan Basin as the study area, and based on the mechanism of the influence of meteorological conditions on
the growth and development of ratoon rice during the axillary bud germination stage, this article explores
the impact factors, pathways, and degrees of axillary bud germination with a structural equation model.
Furthermore, combined with the membership function and analytic hierarchy process, a meteorological
suitability model for axillary bud germination of ratoon rice is constructed, and the meteorological impact
factors and changes in meteorological suitability of axillary bud germination stage of ratoon rice in the
study area from 1981 to 2021 are analyzed. The results indicate that temperature, air humidity, and pre-
cipitation are key impact factors for axillary bud germination in the high temperature and summer drought
areas of ratoon rice in eastern Sichuan Basin. The meteorological suitability model based on these factors
can effectively evaluate the meteorological impact of axillary bud germination of ratoon rice. From 1981 to
2021, the temperature suitability, air humidity suitability, and synthetical meteoro-logical suitability all showed
a downward trend, while the precipitation suitability did not have a significant change trend. In general,
the spatial distributions of temperature suitability, air humidity suitability, and synthetical meteorological
suitability were characterized by “high in the west and low in the east”, while the precipitation suitability
was distributed in the pattern of “high in the east and west, and low in the middle”. From 1981 to 2021,
there was a significant upward trend in temperature and a downward trend in air humidity in the study area,
resulting in significant increases in the accumulated temperature causing harmful high temperatures (daily
mean temperature —>32°C) and the days of harmful low humidity (daily average relative humidity <(65%).
This is major cause for the overall downward trend in meteorological suitability of axillary bud germination
stage of ratoon rice.

Key words: ratoon rice, meteorological suitability, axillary bud, structural equation model (SEM), high

temperature and summer drought
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Table 1 Theoretical structural equation model variables
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Fig. 2 Theoretical structural equation model of meteorological suitability

for axillary bud germination of ratoon rice
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Fig. 3 Standardized coefficients correction model of meteorological suitability

for axillary bud germination of ratoon rice
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Table 2 Grain number per year of ratoon rice and its meteorological suitability

in the study area from 2013 to 2015

AR X (5D TERLEL/ A AR B A 3 L Rif 7K 3 GAAREHE
2013 N 69.0 0.323 0.294 0. 052 0. 280
A 71.7 0. 490 0.197 0.112 0.321
Hi % 58.9 0.415 0.371 0.210 0. 383
2014 K 73.5 0. 458 0. 484 0.218 0. 500
A g 58.3 0.367 0. 287 0.272 0.410
VL 81.9 0. 485 0. 332 1. 000 0.592
2015 IRl 74.1 0. 642 0. 384 0.170 0.485
K 80.5 0.526 0.523 0.783 0.659
A 78.6 0.535 0.539 0. 869 0.675
Hi 76. 2 0. 580 0.458 0. 807 0. 639
PIRE 85. 4 0. 564 0.484 0.506 0. 580
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Table 3 Mean value and climatic tendency of factors characterizing meteorological influences

during axillary bud germination of ratoon rice in the study area from 1981 to 2021
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Fig. 5 Spatial distribution of (a) mean temperature, (b) average relative humidity,
(¢) cumulative temperature of harmful high temperature and (d) harmful low humidity days

during axillary bud germination of ratoon rice in the study area from 1981 to 2021
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Fig. 6 Interannual variation of meteorological suitability during axillary
bud germination of ratoon rice in the study area from 1981 to 2021
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Table 4 Meteorological suitability and climatic tendency during axillary
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Fig. 7 Spatial distribution of interannual variation trend of (a) temperature suitability,

(b) air humidity suitability, (c¢) precipitation suitability and (d) synthetical meteorological

suitability during axillary bud germination of ratoon rice in the study area from 1981 to 2021
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Fig. 8 Spatial distribution of mean value of (a) temperature suitability, (b) air humidity suitability,

(¢) precipitation suitability and (d) synthetical meteorological suitability during axillary bud

germination of ratoon rice in the study area from 1981 to 2021
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