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The change of rice planting structure in rice-oilseed rape rotation mode in
Jiangxi Province under the background of climate warming

LIU Dan"?, TIAN Jun"*"", DUAN Licheng’
(1. Meteorological Science Institute of Jiangxi Province, Nanchang 330096, China; 2. Key Laboratory of Climate Change Risk and Meteoro-
logical Disaster Prevention of Jiangxi Province, Nanchang 330096, China; 3. Jiangxi Agricultural Meteorological Center, Nanchang 330096,
China)

Abstract: Expanding oilseed rape production in winter fallow fields in Jiangxi has recently been promoted vigorously to satisfy the
rapidly growing demand for edible vegetable oil in China; however, the phenomenon of rice and winter oilseed rape competing for
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land has emerged in different areas in the actual development process. This study investigated the changing characteristics of rice
planting structure and double-season rice maturity collocation against the background of climate warming and focused on the combin-
ation of rice planting structure and double-season rice maturity collocation from 2011 to 2022 by considering the number of days re-
quired for agricultural activities, such as oilseed rape harvesting and rice transplanting, in actual rice-oilseed rape rotation mode using
meteorological data from 85 meteorological stations in Jiangxi Province from 1961 to 2022. Under conditions of ensuring the normal
growth of oilseed rape, the results showed that: 1) The harvest date of oilseed rape (rice transplanting) was different from north to
south, which was early in the south and late in the north, and showed an advancing trend that was 13 days earlier from 2011 to 2022
than that in the 1960s under the background of climate warming. After 2011, oilseed rape were harvested in early April in southern
Jiangxi, in early May in Jiujiang, and in middle and late April in other regions of the study area. The date of rice transplanting was
middle April in most of the southern Jiangxi, and it was from late April to early May in northern and central Jiangxi. 2) The planting
areas of single-season rice, ratooning rice, and double-season rice showed little change from 1961 to 1990; however, at the beginning
of 1990s, the northern boundary of ratooning rice and double-season rice advanced to the north, and the planting area of single-sea-
son rice gradually shrank, whereas the planting area of ratooning and double-season rice gradually expanded under conditions of
ensuring normal growth of oilseed rape. After 2011, double-season rice was grown in the south of Ji’an and southern Jiangxi, and ra-
tooning rice was planted in the southern part of northern Jiangxi and most of central Jiangxi. Single-season rice was planted in the rest
of Jiangxi. 3) Since 1991, the northern boundary of maturity collocation of double-season rice has moved northward. After 2011, the
combination of early- and early-maturing varieties could be planted in the south of Ji’an and the southern edge of Fuzhou, the com-
bination of early- and medium-maturing varieties could be planted in the north of southern Jiangxi, and the combination of early- and
late-maturing varieties or medium- and medium-maturing varieties could be planted in the central and southern parts of southern
Jiangxi. The results can provide a reference for the balanced development of rice and oildseed rape, and also help meteorological
departments to improve the meteorological service of the rice-oilseed rape rotation mode in Jiangxi Province.

Keywords: rice-oilseed rape rotation; planting structure; rice; climate warming
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Fig. 1 Study area and distribution of meteorological stations
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Table 1 Zoning indicator of rice planting structure d
FPAE S5 AR R i AR Zfyi ] I3 IXAERR
Planting structure Minimum growth day Seedling age Day of farming activities Zoning indicator
W ZERE Double-season rice 215 40~53 21 =183
TiA: %% Ratooning rice 190 23~28 14 176~182
—Z57 Single-season rice 130 23~28 14 116~175
FR2 WEFEHMEELRS XM
Table 2 Zoning indicator of maturity collocation of double season rice d
PRSI AR R Bl AT B A] 5 X HEbR
Maturity collocation Growth day Seedling age Day of farming activities Zoning indicator
L+ Early + early 215~220 40~53 21 183~188
.+ Early + medium 220~225 40~53 21 189~193
R+ (F+H) Early + late (medium + medium) 225~235 40~53 21 194~203
1+ () Medium + late (late + late) =235 40~53 21 =204

B Lk A s 6 i3, Early: early maturing; medium: medium maturing; late: late maturing.
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Fig. 2 Spatial distribution of rapeseed harvesting period and rice transplanting period in Jiangxi Province
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Table 3 Interdecadal variation of oilseed rape harvest date in Jiangxi Province
AEf Year
1961—1970 1971—1980 1981—1990 1991—2000 2001—2010 2011—2022
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Fig. 3 Spatial distribution of rice growth days and accumulated temperature in the field in Jiangxi Province
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Fig. 4 Spatial change of rice planting structure in rice-oilseed rape rotation mode in Jiangxi Province
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Table 4 Rice planting structure and maturity collocation of double season rice in rice-oilseed rape rotation mode in Jiangxi Province

%
Tt 45 A XU ARSI
AEARy Planting structure Maturity collocation of double season rice
Year —%H AR XU e i HHf P
Single-season rice  Ratooningrice ~ Double-season rice Early + early Early + medium  Early + late or medium + medium

1961—1970 75 10 15 14 1 0
1971—1980 74 11 13 13 0 0
1981—1990 79 10 11 10 0 0
1991—2000 70 10 20 8 11 1
2001—2010 47 24 29 9 7 13
2011—2022 23 47 30 9 7 15

B B3 e b i 3. Early: early maturing; medium: medium maturing; late: late maturing.

F4 L DX 3550 A7 76 5 e AL, T e Al e
st R T AR IX S50 A1 7 e R KT

25 LRI, 1961—1990 4F, 78 XL 22 Fe ] Fi A X 35,
R A A AT AR R R A R B (R
1991 4F I iy, AR R 45 B 5 L A b A — B 1) G
7%, 2011—2022 4 5 2+ 5 38 5 o 5 e oA IX 3k 43 A
(E 75 22 P AR RN i BB 21 2%, B3+ rh 20 Rl T
L DX 358 43 A A 85 e G, R G 2 A B
TR T oL DX 358 53 A 7 B i o R AR

3 itig
3.0 SIETREHEE

THI SRS [ 7 A P R R TR E B, R
FE 5RO R s X AR A I
(RS AE 2 AR T, AR B N e s A Bt 4
SRY A, U S S K R B AR R T, R
SRS XM R . R D R A R AR
o, R S 5 WK, NS A K IR
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Fig. 5 Spatial change of rice maturity collocation in double season rice growing area in Jiangxi Province
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