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Selection and Application of Research Methods for Safe Growth
Period of Double Cropping Indica Rice:
Take Changsha as an Example

SONG Zhonghua'? XIE Na'

1 Changsha Agrometeorological Experimental Station of Hunan, Changsha 410125

2 Key Laboratory of Hunan Meteorological Disaster Prevention and Mitigation, Changsha 410118

Abstract: Based on the observation data of the daily average temperature in Changsha from 1961 to 2020
and the development period of double cropping rice from 1996 to 2020, through the comparative analysis of
the applicability of different statistical methods and different boundary temperatures, this paper optimizes
the research method of safe growth period of double cropping indica rice and applies it to the long-term
study of safe growth period of double cropping rice in Changsha. The results show that the continuous sta-
tistical method is adopted for the boundary temperature statistics. The air temperature of 8 C is used as
the sowing boundary temperature of early rice, and 22°C as the full panicle boundary temperature of late
rice. The number of days from the first day of 3 consecutive days when the air temperature =8 C to the
last day of 3 consecutive days when the air temperature —>22°C is used as the safe growth period of double
cropping rice. These indices are suitable for the study on the safe growth period of double cropping rice in

Changsha or other double cropping indica rice areas covered with plastic film. In Changsha Area, 80%
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of the guarantee rate —=8C is on 21 March, and the sowing date with boundary temperature —=8C is sig-

nificantly ahead of schedule; the date of 80% guarantee rate of safe full heading of late rice is 9 September,

and the safe full heading date is delayed but not obvious. The safe growth rate of double cropping rice is

80% , the number of days exceeded 179 d, and the safe growth period is prolonged significantly.

Key words: double cropping indica rice, safe growth period, sowing, full panicle, boundary temperature
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Table 1 Changsha boundary temperature first day date of early rice based on

different statistical methods in Changsha from 1961 to 2020
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Table 2 The actual sowing date of early rice and first day date at different

sowing boundary temperatures in Changsha from 1996 to 2020

b 0 AW/ A-H 8 'C BRI B 2= A 10°C 7 R BE 22 (A 12°C B B 22 (A
SRS WA L WA 2 WIS JAEAA L JAEAS 2 WM AL A 2 WA EAES L AN 2

2020 3-25 3-15 3-20 35 25 30 —7 —17 —12 -8 —18 —13
2019 3-27 3-23 3-21 24 20 18 2 —2 —4 2 —2 —4
2018 3-31 3-23 3-23 36 28 28 9 1 1 9 1 1
2017 3-26 3-26 3-26 29 29 29 7 7 7 3 3 3
2016 3-27 3-18 3-28 14 5 15 13 4 14 11 2 12
2015 3-27 3-20 3-23 19 12 15 —14 —21 —18 —14 —21 —18
2014 3-22 3-20 3-20 12 10 10 11 9 9 —1 —3 —3
2013 3-21 3-20 3-22 25 24 26 17 16 18 16 15 17
2012 3-21 3-29 3-25 10 18 14 —2 6 2 -3 5 1
2011 3-25 3-27 3-19 19 21 13 1 3 -5 —1 1 —7
2010 3-26 3-26 3-24 15 15 13 14 14 12 —22 —22 —24
2009 3-22 3-26 3-25 15 19 18 7 11 10 —15 -1 —12
2008 3-27 3-24 3-25 27 24 25 26 23 24 —6 —9 -8
2007 3-27 3-26 3-25 56 55 54 7 6 5 6 5 4
2006 3-26 3-27 3-25 10 11 9 10 11 9 9 10 8
2005 3-25 3-23 3-28 10 8 13 9 7 12 8 6 11
2004 3-27 3-22 3-22 44 39 39 2 —3 —3 0 -5 -5
2003 3-29 3-18 3-22 8 —3 1 8 —3 1 5 —6 —2
2002 3-29 3-17 3-17 23 11 11 22 10 10 4 -8 —8
2001 3-28 3-22 3-23 27 21 22 9 3 4 8 2 3
2000 3-24 3-23 3-28 26 25 30 11 10 15 8 7 12
1999 4-1 3-26 4-4 8 2 11 1 —5 4 1 —5 4
1998 3-29 3-20 3-28 2 -7 1 1 -8 0 0 —9 —1
1997 3-28 4-1 3-20 37 41 29 7 11 —1 1 5 —7
1996 3-30 4-1 4-2 1 3 4 -5 -3 —2 —15 —13 —12

j(;\i;’?f 25 23 25 21 17 18 16 12 11
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TAER AN 9 A 26 H. L 22°C 5% FUA R IE
JE LB 224 SRR L DL 20°C ol SRR AL PR IR B R
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Table 3 Full heading date, growth period and applicability of late rice in Changsha from 1996 to 2020
FH/A-A %4 5 R IE 7 — LA /d 2 A A I 7
o ol m 22°C 20°C K3 /d 8~22C 10~22C 12~22C 8~22C 10~22C 12~22C
FHEIW  22C 20C
2020 9-28 9-16 10-2 T T 187 211 169 168 T F F
2019 9-15 10-5 10-5 T T 172 217 195 195 T T T
2018 9-18 9-25 10-8 T T 171 215 188 188 T T T
2017 9-17 10-2 10-3 T T 175 220 198 194 T T T
2016 9-26 9-28 9-28 T F 183 200 199 197 T T T
2015 9-11 9-29 10-3 T T 168 206 173 173 T T T
2014 9-12 9-12 10-12 T T 174 187 186 174 T T T
2013 9-13 9-2 9-2 F F 176 191 183 182 T T T
2012 9-6 9-20 10-15 T T 169 194 182 181 T T T
2011 9-13 9-17 9-17 T T 172 196 178 176 T T T
2010 9-17 9-21 9-22 T T 175 195 194 158 T T F
2009 9-14 10-8 10-17 T T 176 216 208 186 T T T
2008 9-11 9-24 9-26 T T 168 209 208 176 T T T
2007 9-11 10-7 10-11 T T 168 251 202 201 T T T
2006 9-15 9-8 10-23 F T 173 177 177 176 T T T
2005 9-7 9-3 10-2 F T 166 173 172 171 T T T
2004 9-16 9-30 9-30 T T 173 232 190 188 T T T
2003 9-8 10-1 10-1 T T 163 195 195 192 T T T
2002 9-20 9-13 9-13 F F 175 192 191 173 T T F
2001 9-9 10-2 10-6 F T 165 216 198 197 T T T
2000 9-15 9-5 10-11 F T 175 192 177 174 T T F
1999 9-20 9-18 10-2 F T 172 179 172 172 T T T
1998 9-16 10-9 10-13 T T 171 197 196 195 T T T
1997 9-18 9-12 9-13 F F 174 206 176 170 T T F
1996 9-15 10-5 10-5 T T 169 191 185 175 T T T
5 B 17 21 25 24 20
i/ % 68.0 84.0 100. 0 96.0 80.0

T RREMFRRAE .

Note: T indicates applicable, F indicates not applicable.
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Table 4 Safe growth period of double cropping rice at different

boundary temperatures in Changsha from 1961 to 2020 (unit: d)

- 8C 10C 12C
22°C 22°C 20C 22°C 20°C
/b HE 164 152 172 138 159
% A5 251 212 222 209 221
ZEGRZ A — 5P O 87 60 50 71 62
S H B 194. 5 182.2 194. 1 173. 6 185.5
80 Y0 F-HIE R H %X =179 =170 =183 =164 =174
(P=0.0105),
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Fig. 1 Sowing date variation trend of sowing
limit temperature =8 C of early rice

in Changsha from 1961 to 2020
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Fig. 2 Variation trend of safe full heading stage
of late rice in Changsha from 1961 to 2020
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Fig.3 Varination trend of safe growth
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period of double cropping rice in

Changsha from 1961 to 2020
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