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Fig. 1 The richness (a) and counties proportion (b, ¢) of crop combinations in China during 1980-2011

R, LIRS AR FIRLZE #E) R FE O RIAEAK SR AR AR 5 25 VE AL & BOAS I o

rh [ ) 2 AP R S5 R I B — KR K RE— /N AR KR — RS
B NER NE—TORAER, BA—TokA . PA—EESER | B K IR RIS R 16 5]
267 = R AR S A B A R AE AR A E A S5 R 2 R B i R AR ka3 . — R
BAEY B 70— TR AT S5 40 S IR AT B el e 2, R — /KR 78 A EL L A9 Fh e R 1 37.5%
(19854F) P2 19.0% (20084F), F—/NERIM 23.3% (19854F) [#%8.8% (20114F),
FA— FORRUAR RS RS PR FFTE 10%~14% 22475 /N —F KR A9LL A RUTE 2002 AE T AERETE 15%
~20%2Z 1], 1 2002 4F 2 SR 2] 10% LT 5 IKFE—/ N2 BRI A 2RI H, 2002 4EHI7E 6%
LA, 2002 4R G [ R 2% LR 5 KR — T KR RULE 2002 4R 1E 5% A AT, 2 518 TF 1%,
P e BRI 4 DR VR W Y B — R A 25 A0 R (R I P AR A fa i, PA— B3R A | B — 2 |
BA— K SRR PR — iR R R 2002 4F AT FLBIAEF AR, 2002 4F J5 FEAARAG i 2%,

3.2 MESHEANREN R

21 FRIEFMESE M LIRSk, 1980-2011 4F H [ H4 IR oA AR AT 10 67 89 3
FARLE A IEAAE 16 R, 1980 4RI A FPAIZS MR RILUAR B1EY £, 2 82.7%H
B AN FIREEEFRKFG . NE . R E AR, A1 10 6 FMESS 2 AL L 4
S EE01 93.3%; 1990 4F, Hij 1071 LLFIlg T+ 22 95.0%, AHLL 19904F, H— g A
B — K A i PO AR — K R — AR AL B AR Z5 AT 10675 20004F, 4>
] B Fh AR5 4 1 R ke A= MR AS MR Ak, {HT 10 07 BT R T3 10%, BIAG 209 />Ho 38 i
PR RAEAVE ISR, IS T RS LG 200245, S v [ A b P 45 b 1) J R A st
11, VIMEEY A ERFMEZEH &4 THRARMEAS L, /i 100 H EFPRDE B EY o 2 H
R A ) BB 2 50.7%, H—B BRI BE B RS 4400, 5 9.1%; 20114, HERT10
PR EBOE R N 16991, H i 72.6%, A 1990 4R/ T 524 N H (22.4%), HE/EY
H5ZFEY IR G, FlukFE—i Rl &R RIEYF AR, AU
KEBORBRIL . 20024E L5, EMAMMEIEWETEE, M5 EZE L BOR R #%EA
X, WER P PRHOERA I, FIANFE IR 2 H X8 SRR & 5 B e AL A A )
B E SR ERA G, SR e Rk i 2B EY e oK .

2 JRoR 2 5 AN ELR A T IBOR T N AR VE D R 25 A 2 70 1) 23 1) A S AR
fbo MFPHEZEFZEA AL R, 1980-2011 4EH1 [ 63.8% M BT (1494 4) JE#& T Fhith
P, BT ) R A S R AR R R LU, I B R RN S AR 261
PIIRAL L s 25 B A R, PR T FhAE 25 R4 2 0 %) B 32 040 A7 T v [ Y o R PG 5 3
X, REARFAEES R ) B B A T E AR IX (1 26) . HAIE 1/3 B B Rk
Ar s SR, KRR R 385, HL—/NEAL 105, H—F KA 1604, /INE—F



844 OB 2E 71 %:

F1 1980-2011 F h EMELE M LB S HRIEEFI LG

Tab.1 The proportion and amount of cropping structure in China during 1980-2011

. 1980 4F 1990 4F 2000 4F:

W 5w mm whiew Fer B e RE BB Wbl
1 KRG 659 28.2 IKFE 716 30.6 IKFE 646 27.6
2 NE—EK 373 15.9 NS 435 18.6 NG 413 17.6
3 INFE 340 14.5 INEE—T K 426 18.2 Tk 291 12.4
4 /S 318 13.6 /S 289 123 WNE—FK 180 7.7
5 IKFE—/INAEZ 136 5.8 IKFE—EK 288 12.3 i 155 6.6
6  KEE—TK 111 47 i 20 0.9 IS 127 5.4
7 biik e 104 4.4 IR 15 0.6 £ 2 75 32
8 NG 62 26 TR 14 0.6 THRE 71 3
9 EES 56 2.4 Bk 11 0.5 NE—EE 39 1.7
10 iy 25 1.1 KFE—/PNE—FK 9 0.4 KFE—uRE 37 1.6
11 HoAlh 157 6.7 HoAlh 118 5 HoAlb 307 13.1

2001 4F 2002 4 2011 4%

by Bl BEC Hl(%) 25 B0 Hl(%) 2 HEC (%)
1 IKAF 703 30.0 IKAE 466 19.9 KA 468 20
2 INE 409 17.5 INFE 330 14.1 ESS 351 15
3 Tk 282 12.0 EES 247 10.6 INE—FK 230 9.8
4 INAE—T oK 167 7.1 i 214 9.1 INEZ 207 8.8
5 firE 119 5.1 INEE—EK 108 4.6 Bk 108 4.6
6 p/ e 94 4.0 E-2 S 93 4 KR 97 4.1
7 Bk 61 26 TR 82 35 L BS 94 4
8 HliiE] 54 23 IS 71 3 KFg—gisk 59 25
9 N il 41 1.8 K 51 22 iy 44 1.9
10 KEE—FK 28 12 KEE—/NE—F K 36 15 KFE—NE 41 1.8
11 HAth 383 16.4 HAl 643 27.5 HAl 642 27.4
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FEAEHE, DI =1 . R = A ) = A (A 3R T f b DX e by B PR — e R TR U] F2 53 A A
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BB, MR 2011 AFE N ZELE 1 A AEER . WL RSES . WIRgALES . 1L P R R A M
3.3 {EFE L B
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Fig. 2 The spatial distribution of dominated cropping structure in China in 1980, 1990, 2000, 2002 and 2011
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Fig. 3 Spatial distribution of significant annual change of cropping systems in China during 1980-2011 (» < 0.05)
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Tab. 2 The characteristic of annual change of cropping structure in China during 1980-2011

(27 =Y JoHad iR Vo €k B E PRI PR
HEOFEARBC B wile) BB W% B HBl%)  BEC HBI%) B HBI%)
KRG 2341 449 19.2 390 16.7 1502 642 46 2.0 1101 47.0
INEE 2341 178 7.6 217 9.3 1946  83.1 20 0.9 1429 61.0
ko 2341 88 3.8 1085 463 1168 499 417 17.8 693 29.6
K 2341 179 7.6 1778 76.0 384 16.4 1177 503 91 3.9
BEZE 2341 1776 75.9 247 10.6 318 13.6 113 48 181 7.7
witE 2341 1353 57.8 718 30.7 270 115 394 16.8 111 47
B3R 2341 17 0.7 2271 97.0 53 23 2054 877 3 0.1
Bk 2341 124 5.3 1983 84.7 234 10.0 1392 595 40 1.7
KR 2341 104 4.4 2071 88.5 166 7.1 1656  70.7 40 1.7
Bk 2341 1040 444 572 24.4 729 31.1 57 2.4 18 0.8
Wk 2341 34 15 2071 88.5 236 10.1 1627 69.5 17 0.7

W ok BEM N p <0.05,
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Fig. 4 Spatial cluster of significant pattern of cropping structure in China during 1980-2011
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Spatio-temporal changes in Chinese crop patterns
over the past three decades

LIU Zhenhuan', YANG Peng’, WU Wenbin’, LI Zhengguo’, YOU Liangzhi’

(1. Department of Land Resources and Environment Studies, Geography and Planning School of Sun Yat-Sen
University, Guangzhou 510275, China; 2. Key Laboratory of Agri-Informatics, Ministry of Agriculture/Institute
of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081,
China; 3. International Food Policy Research Institute, Washington DC 20006, USA)

Abstract: The study aims to investigate the spatio-temporal changes in crop patterns in China
since 1980. In doing so, the analysis methods of time-series trend and spatial cluster were used
to cover the major eleven crops at county scale. The results indicate that (1) There are 16 kinds
of crop combinations ranking in the China's top 10 during the past 30 years. Yet since 2002, the
simplified cropping structure has been gradually replaced by the multiple cropping structure,
which suggests an increase in the diversity index of crop patterns. In 1980, about 82.7% of
China's counties have a similar crop pattern which is composed of rice, wheat, corn and their
combinations, however, this pattern largely changed after 2002 due to the increase in the
planting area of fruit and vegetables. (2) In the same period, rice planting area of 47% of the
counties, wheat planting area of 61% of the counties of and corn area of 29.6% of the counties
experience a significant decrease, while other crops show an increasing trend. As a result, rice-
dominated cereal crops in China are slightly adjusted to the coexistence of rice, wheat and
maize crops. In particular, maize area proportion shows a significant change, which forms a so-
called "corn decreased belt” spanning from northeast to southwest of China. Urbanization had
an important impact on crop patterns as fruit and vegetable planting areas rapidly grow so as to
meet the increasing demands in urbanized areas. (3) Crop patterns also show an obvious spatial
cluster effect in China's 1300 counties. The proportion of high cluster accounts for 2.86%,
5.64%, 6.11%, 4.53%, 1.62%, 7.77%, 8.24%, 12%, 10%, 1.41% and 9.35% of China's counties
for rice, wheat, maize, soybean, fibers, cotton, vegetables, potatoes, fruits, sugars and oils,
respectively. These crops are distributed in Northeast China, Xinjiang, Northern Shaanxi
Plateau, Yunnan- Guizhou Plateau and the metropolis areas. This finding of this study can
support the decision making in agricultural restructuring and adaptation to climate change.
Keywords: crop; crop pattern; temporal and spatial change; China



