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Tab. 1

temperatures in Sanya from 1961 to 2020
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Frequency of occurrence of low temperature disasters in male sterile lines at different critical

%

Ilﬁjjfiz/ ¢ 02-01— 02-11— 02-21— 03-03— 03-13— 03-23— 04-02— 04-12— 04-22— 05-02— 05-12— 05-22— 06-01— 06-11—

temperatures/C 0220 03-02 03-12  03-22 04-01 04-11 0421 05-01 05-11 0521 0531 06-10 06-20 0630
220 969 951 894 80 596 575 310 18.0 49 0.7 0.0 0.0 0.0 0.0 3861
225 984 970 928 8.2 672 644 389 253 8.4 25 0.2 0.1 0.0 0.0 3954
23.0 996 986 956 905 735 1.1 469 347 142 5.0 0.6 03 0.0 0.0 4023
235 99.9 997 976 954 804 775 565 441 20.0 8.8 23 14 0.2 0.1 40.73
24.0 1000 99.9 993 979 880 846 660 528 283 15.0 43 27 0.8 0.6 40.85
24.5 1000 999 996 994 931 89.8 73.5 622 385 227 10 1.1 2.6 1.9 3976

T HAH02-01—02-205m2 0 LH 224201, LIk, T,

Note: 02-01—02-20 indicates February 1 to February 20, and so on. Similarly hereinafter.
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Tab. 2 Probability of low temperature (<23.5 °C) disaster risk during the fertility transition period of
sterile lines in 18 cities(counties )in Hainan %

WX 02-01— 02-11— 02-21— 03-03— 03-13— 03-23— 04-02— 04-12— 04-22— 05-02— 05-12— 05-22— 06-01— 06-11—

Area 02-20  03-02 0312 0322 04-01 04-11 0421 05-01 05-11 0521 05-31 06-10 06-20 06-30
H#EE 100 100 984 100 934 902 770 590 295 115 0 0 0 0
W@ 100 100 100 100 883 933 800 667 267 100 17 0 0 0
s BE 100 100 100 984 869 902 689 557 230 98 16 0 0 0
) &9 100 100 100 983 867 917 733 583 300 150 67 33 0 0
HE 100 100 100 984 934 902 672 574 279 164 66 33 0 0
EZ 100 100 983 983 898 8.4 661 525 220 119 17 0 0 0
XE 100 100 983 967 917 8.0 617 533 200 67 17 0 0 0
KA BUE 100 100 100 984 869 803 574 410 164 49 0 0 0 0
AT 100 100 967 934 820 705 492 361 148 330 0 0 0
HYP 100 100 100 100 869 902 689 574 344 246 98 82 0 0
T BUP 100 0 100 100 100 934 918 721 705 426 230 82 8.2 0 0
gl 100 100 100 100 967 869 689 525 279 131 33 1.6 0 0
- KI5 100 100 984 951 770 770 508 344 66 16 0 0 0 0
’ BV 100 100 964 946 732 696 536 357 16.1 36 0 0 0 0
SRR 100 100 967 900 567 550 300 167 50 0 0 0 0 0
5 100 100 982 893 625 554 304 179 36 0 0 0 0 0

A

=l 984 951 836 787 426 426 230 164 115 33 0 0 0 0
BK 100 100 917 867 583 483 183 117 17 0 0 0 0 0

MR LR A S FAR B 2 AR RILUR 2T
R F, JLER R AR s X AR 5 A s Z 5 15 4Ed
TE 4.0 ~ 9.0(5% 3), AbF&R M X 47 AEBB I e = fk
AR AU B2 AU s RS HLIX 6 A R )z
R R R e EIRBOA RIR ARG 4), (1
F/MECA 8.2, HRFR LU XA KRS S5 20 g H R XU
2 RS A BT AR AR RS HE AL 5 H e 4
FFIE 4.0 ~ 9.003R 5), A7 AR 8 AR 28 Hh 2 KU, 1t
KR =W, AT HBK 4 A2 58T 4.0 2
IR . R, v S r R ML X AE 4 H P AR
THRRE A ey 2 2 3]

LR B RTIR, I L, T B AR 2R S KA il
Toft 473 AE 453 91 R A2 9 3 LA HR IS L DX XU
e, A R S5 2 O BB R KU, B O
JE v B U, R = BK L R TR

BRSNS b, dE =38R ER 7 3 X AR 5 A
ZJe RS AR B, R 6 H T A, T R
4 A MR IR R R R B2 2, DO g i X T
IR A AES I B A . R, 7 ] o
privt = B A e i i e | o 1 e v i S R
o AT R A I, JE-F A i s XA
IEVCHEAT YR A SC R A A7 o A4 B L,
BT RIS H AN H 2 e L, i BB, X
Wy, A A E 5 HZ A .
2.3 HMBMRBEEZSKREEIRRZTLHHE
IR TR & S PRI R, I A R 0 3t X
FR 2RSSR A o LD R S e R
ARIT BLL AR s =30, 7 oK 7 A
(B #ATHT. A 6 Fro, R X iR
f& F 1R BOR Z 80 8] Bere 5.0 LA, 6 H Ay )s,



EIRREEAE: I 2P R A% SRS e A AN 25 20 AR i 7t 523

®3 BERILFMHRHERHRSEERERY

Tab.3 Comprehensive hazard index of flowering and pollination weather in the half area of the North of Hainan Island

H 9 ] I e ticali] M U wE Bititg B

Date Haikou Lingao Chengmai Danzhou Dingan Tunchang Qionghai Wenchang
02-06—02—-17 13.7 13.3 13.7 13.3 13.8 14.2 13.5 13.7
02-11—02-22 13.3 12.9 134 13.0 13.4 13.9 13.6 13.5
02-16—02—27 14 13.8 14.2 13.6 14.1 14.6 143 14.0
02-21—03-04 14.1 13.7 14.1 13.3 13.9 14.3 13.9 13.9
02-26—03-09 13.5 13.5 14.1 13.0 13.2 13.6 13.3 13.4
03-03—03-14 13.3 132 13.7 13.0 13.1 13.4 13.0 13.0
03-08—03-19 13.2 13.1 13.6 12.5 12.9 13.5 13.1 13.0
03—13—03-24 12.8 13.0 13.6 12.3 12.5 13.1 123 12.1
03-18—03-29 12 13.0 13.1 12.2 12 12.8 11.5 11.4
03-23—04-03 114 12.9 132 12.1 11.7 12.9 10.5 10.5
03-28—04-08 10.5 12.5 13.0 12.0 10.8 12.5 9.5 9.4
04-02—04-13 9.8 11.9 13.1 11.3 9.8 12.3 8.9 8.1
04-07—04—-18 9.5 11.2 13.0 11.4 10 12.3 8.8 7.8
04-12—04-23 7.6 9.7 11.6 10.6 8.3 11.0 6.9 6.2
04-17—04-28 6.5 8.4 11.6 10.4 7.6 10.5 6.3 5.5
04-22—05-03 6.1 7.6 11.1 10.9 7.1 10.4 5.8 52
04-27—05-08 6.0 7.2 11.2 11.4 7.6 10.8 5.5 5.1
05-02—05-13 5.4 6.4 10.5 11.1 7.2 10.1 4.7 4.8
05-07—05-18 4.2 4.8 7.7 9.1 5.7 8.2 3.5 3.7
05—-12—05-23 4.6 4.4 7.6 9.1 6.2 9.0 43 4.4
05—-17—05-28 4.0 3.8 7.2 8.4 6.4 8.9 4.6 44
05—22—06-02 4.5 4.2 7.9 8.1 7.2 9.3 5.5 4.7
05-27—06—07 4.9 4.6 7.9 7.8 6.7 8.6 4.9 4.1
06—01—06—12 5.5 4.6 7.6 7.5 6.2 7.9 5.1 4.2
06—06—06—17 4.7 4.1 6.7 6.6 5.5 6.8 4.6 3.8
06—11—06—22 3.6 3.6 5.6 53 4.5 53 3.1 2.5
06—-16—06—27 4.1 4.1 6.3 5.4 49 54 2.8 23
07-01—07—-12 3.8 3.6 6.3 59 5.0 55 2.3 1.6
07-06—07-17 35 3.1 6.4 7.0 4.7 52 2.8 2.1
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Tab.4 Comprehensive hazard index of flowering and
pollination weather in the central area of Hainan Island

H 15 H» I AR

Date Baisha  Qiongzhong = Wuzhishan
02-06—02—-17 13.3 14.3 12.8
02-11—02-22 13.0 14.1 12.5
02-16—02-27 13.4 14.4 12.6
02-21—03-04 13.2 14.1 12.6
02—-26—03—-09 12.7 14.1 12.5
03—-03—03—-14 12.5 13.6 12.5
03—-08—03-19 12.7 13.5 12.4
03—-13—03-24 12.2 13.4 12.5
03-18—03-29 12.0 132 12.5
03-23—04-03 12.5 13.7 12.6
03-28—04-08 12.3 13.5 12.5
04-02—04-13 12.2 13.7 12.3
04—-07—04-18 12.7 14.2 12.7
04-12—04-23 12.9 13.7 12.6
04—17—04-28 13.6 13.8 12.8
04-22—05-03 13.4 14.2 12.9
04-27—05-08 13.0 14.6 12.6
05-02—05-13 13.0 14.3 12.4
05-07—05-18 12.6 13.6 12.4
05-12—05-23 12.8 13.8 12.9
05-17—05-28 12.0 13.9 12.5
05—22—06-02 12.1 14.6 13.4
05-27—06-07 11.7 14.1 13.0
06—-01—06—12 10.7 12.6 13.1
06—06—06—17 9.3 11.9 12.8
06—11—06—22 8.3 10.9 11.9
06—-16—06—27 9.0 9.9 11.4
07-01—07-12 104 11.5 12.3
07-06—07-17 11.2 11.9 12.4
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Tab. 5 Comprehensive hazard index of flowering and pollination weather in the south area of Hainan Island

H 1 KI5 EPiN SRR PR = T Bk

Date Dongfang Changjiang Ledong baoting Sanya Wanning Lingshui
02-06—02—-17 12.2 11.9 12.6 13.1 12.1 12.9 12.2
02-11—02-22 11.9 11.7 124 12.7 11.7 12.6 12.0
02-16—02-27 12.0 11.8 12.5 12.6 11.7 12.5 11.9
02-21—03-04 11.7 11.8 12.5 12.8 11.5 12.3 11.8
02-26—03-09 11.1 11.6 12.4 12.6 11.0 11.9 11.2
03-03—03-14 11.2 11.6 12.2 12.6 10.7 11.6 11.2
03—-08—03—-19 10.8 11.7 12.0 12.5 9.8 10.9 11.2
03—-13—03—24 10.1 11.6 11.9 12.1 8.3 10.0 10.2
03-18—03-29 9.6 11.5 11.8 11.8 7.5 9.5 9.5
03-23—04-03 9.1 11.4 11.8 114 6.7 9.1 9.1
03—-28—04-08 8.7 11.3 12.0 11.2 6.0 7.6 8.5
04-02—04-13 7.1 10.6 11.7 10.0 5.1 6.4 7.2
04-07—04-18 6.5 10.8 11.8 10.2 4.5 6.2 6.8
04-12—04-23 4.7 9.8 11.1 9.8 3.8 5.0 5.4
04-17—04-28 33 9.3 10.9 8.9 3.6 3.9 43
04-22—05-03 2.8 8.8 10.7 8.4 32 3.5 3.4
04-27—05-08 1.8 9.6 9.9 7.6 2.3 33 2.8
05-02—05-13 1.5 9.3 9.3 7.3 1.9 3.0 3.1
05-07—05-18 1.0 8.0 8.2 7.2 1.7 2.5 2.8
05—-12—05-23 1.0 8.0 8.0 7.9 1.7 2.8 2.7
05—-17—05-28 0.7 6.5 6.9 7.3 1.5 2.6 2.7
05-22—06-02 0.6 6.0 6.3 7.7 1.8 2.8 2.6
05-27—06—07 0.7 5.1 5.6 7.2 1.9 3.0 3.1
06—-01—06—12 0.9 4.7 6.1 7.2 1.9 34 3.8
06—06—06—17 0.8 4.8 6.5 7.1 22 3.0 3.7
06—11—06—22 0.9 5.1 5.5 6.0 22 23 3.1
06—-16—06—27 1.1 5.7 4.8 6.1 2.7 2.6 3.8
07-01—07-12 0.8 6.2 53 7.2 2.7 2.1 29
07-06—07-17 0.9 6.2 53 7.4 2.7 2.1 2.8
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Tab. 6 Weather hazard index during the mature harvest period in the south area of Hainan Island
H 19 KI5 B IRAR PR =l T Bk
Date Dongfang Changjiang Ledong baoting Sanya Wanning Lingshui
05-07—05-16 0.4 33 2.3 29 0.7 1.3 1.6
05-12—05-21 0.6 4.2 2.9 34 1.0 1.6 1.9
05—-17—05-26 0.3 4.2 2.8 4.0 1.1 1.8 1.8
05-22—05-31 0.4 39 3.0 4.8 1.2 2.0 2.1
05-27—06-05 0.5 33 3.0 4.8 1.4 2.0 23
06—-01—06—10 0.6 3.7 33 4.6 1.6 2.7 3.0
06-06—06—15 0.6 3.0 3.5 42 1.4 2.2 2.7
06—11—06—25 0.7 3.8 3.8 4.9 1.8 2.1 2.5
06—-21—06—30 0.8 4.0 3.0 44 1.9 2.1 2.9
06—26—07-05 0.9 4.5 3.0 4.4 2.1 24 33
07-01—07-10 0.8 4.1 3.0 4.8 2.1 2.3 29
07-06—07-15 0.7 43 3.0 4.9 1.9 1.8 2.5
07-11—07-20 0.6 4.0 24 4.9 1.7 1.5 2.0
07-16—07-25 0.9 4.6 3.0 4.8 2.1 1.9 2.4
07-21—07-30 1.1 4.1 3.1 4.6 2.0 1.8 22
07-26—08-04 1.3 4.0 34 4.8 22 2.0 23
08—-01—08-10 1.1 34 3.1 4.5 22 2.0 2.2
07-01—07-10 0.8 4.1 3.0 4.8 2.1 2.3 2.9
®7 BREEEINH(R) EFERIKEHTETRERDR
Tab. 7 Best sowing time for hybrid rice seed production in southern cities/counties of Hainan Island in spring
]
. " MERATF " -
" RHEGHETT FHERANZS i BRI e G
. s DHEALEH B RS AR R AERER% RUEEEE ey
L T AT : Number of M RAEHEHH
. Flowering . Maturity ~ Number of ~ Number of days Male sterility ~ Weather hazard
Sowing  Sexual  Startof days from , . Weather hazard
. . . termination harvest  days from from sex assurance rate  index during | .
period transition earing . . . the end of ) ) index during
. period period sowing to change to . duringsex  flowering and .
period flowerin, flowerin, flowering change period ollination maturity harvest
d © e beginning gep P
of maturity
= 02-21 05-02 05-11 0522 06-10 06-19 80 10 20 96.7 1.71 1.79
KK 02-11 04-22 05-01 05-12 05-31 06-09 80 10 20 98.3 3.05 3.02
SRZR02-21 05-02 05-11 05-22 06-10 06-19 80 10 20 100.0 7.95 3.83
ARIT 02-21 05-02 05-11 0522 06-10 06-19 80 10 20 98.4 0.97 0.72
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Spatiotemporal distribution of safe seed production for two-line

hybrid rice in spring in Hainan Island

LYU Xiaogin'*, CHEN Xiaomin®**", PAN Zhihua’, LYU Run**
(1. Gansu Provincial Office of Artificial Weather Modification, Lanzhou, Gansu 730020, China; 2. School of Resources and Environment,
China Agricultural University, Beijing 100193,China;
3. Hainan Provincial Climate Center, Haikou, Hainan 570203,China; 4. Hainan Key Laboratory for Prevention and Mitigation of
South China Sea Meteorological Disaster, Haikou, Hainan 570203, China)

Abstract: In order to explore the suitable period for safe production of rice seeds in spring in Hainan Island
under the influence of climate change, daily meteorological data on two-line hybrid rice seed production from
18 cities/counties in Hainan Island from February 1961 to August 2020 were used to analyze the spatiotemporal
distribution characteristics of major meteorological disasters during the key development period for two-line
hybrid rice seed production. The results indicate that the south area is the preferred area for two-line hybrid rice
seed production in spring in Hainan Island, and that rice varieties with lower threshold temperatures during the
sensitive period of fertility should be selected; For the safe time of two-line hybrid seed production in spring in
the south area, the sensitive period for fertility should be arranged in early May, the flowering and pollination
period should be arranged in May, and the mature harvesting period should be before mid-June.

Keywords: two line hybrid rice; seed production risks; climate diagnostic model; suitable time period; Hainan
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