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Temporal and Spatial Changes in Crop Patterns of Binxian
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Abstract: [Objective] Crop choice analysis from the individual farmer’s perspective requires a fundamental exploration on
spatial-temporal characteristics of local crop pattern dynamics. This study primarily investigated such characteristics at Binxian
County in order to provide insights to the subsequent driving force analysis of crop structure and pattern dynamics. [Method] By
using Binxian County Statistical Dataset 1996-2000, mathematical statistics and GIS-based spatial analysis methods were adopted to
explore the spatial-temporal characteristics of major grain crops and cash crops in the local agricultural land system. [Result]
Analysis shows that the total cropland sowing area increased by 22.86% from 1996 to 2010, which is mainly contributed by the
increase of grain crops. The sowing area of grain crops expanded by 32.80%, while the cash crops shrank by 52.84%. The ratio of
grain crops to cash crops raised from 88:12 to 96:4. Maize area received a steadily increase by 73.82%, while by contrast, soybean
and rice decreased by 1.05% and 29.78%, respectively. Although maize area distributed uniformly across the county, soybean area
mainly distributed at the southeast and rice area mainly located at the north and west of the region. [ Conclusion] The exploration
on spatial-temporal characteristics of local crop pattern dynamics is necessary for the subsequent driving force analysis and it will
help to provide scientific ways to adjust crop structure and to increase grain productivity.
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Table 1 Total sown areas in individual towns of Binxian County in 1996-2010 (hm?)

SN BRCE RVEE KRS B WM 9Wg RAMZ Z@2 Al R WA BER 7ol BeE =%2 Fh#E
Year Binzhou Juren  Binxi Yonghe Tangfang Manjing Niache Minhe Jingjian Bin’an Xindian Shengli Baidu Ningyuan Chang’an Sanbao Pingfang
1996 7951 5475 10654 5555 11397 9394 10895 6961 8529 10143 5893 8448 3812 11507 8934 9349 4686
1997 7916 5475 10662 5433 11227 9394 10895 6961 8469 10143 5893 8448 3719 11522 8994 9349 4543
1998 7974 5475 10657 5437 11227 9395 10895 6960 8469 10105 5893 8448 4012 11249 8820 9349 4541
1999 7841 5475 10708 5433 11094 9374 10858 6960 8469 10105 5893 8448 3994 11165 8870 9349 4541
2000 7841 5475 10658 5433 11094 9394 10895 6960 8469 10105 5893 8448 3763 11255 8692 9349 4541
2001 11000 6344 6555 5433 11094 9394 10966 6960 8469 10105 5878 8448 3719 11116 8782 9309 4504
2002 10858 6344 6555 5433 11094 9327 10966 6908 8469 10025 5878 8305 3729 10782 8571 8809 4381
2003 10685 6344 6555 5387 10991 9296 10966 6908 8457 9299 5781 8305 2906 10597 8435 8809 4381
2004 11402 6735 8400 5784 10961 11647 10966 8418 8449 10991 8619 8305 4460 11026 10039 9415 4381
2005 11005 6733 8400 5854 11033 11647 10966 8419 8721 10991 8619 8305 4460 11097 10046 9415 5497
2006 11005 9038 8400 5854 12038 11647 11406 8419 8721 10991 10201 9157 4624 12350 11960 10067 5497
2007 10803 8800 8400 5737 12641 11673 11400 11917 8672 8780 10201 9157 4624 12350 11856 10067 5497
2008 11194 9021 8400 5990 12641 11674 11400 11917 8673 8780 10201 9483 4624 12350 11856 10067 5808
2009 11400 9021 8400 5990 12668 11647 12143 11917 9270 12029 10201 9483 6084 12350 11856 10067 5808
2010 11400 9021 8400 5990 12668 11647 12143 11917 9270 12029 10201 9483 6084 13990 11856 10067 5808
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Table 2 Total sown areas of grain crops and cash crops in
Binxian County in 1996-2010

FEh REEY LY AL
Year Grain crops (hm?) Cash crops (hm?)  Ratio of grain to cash
1996 123684 16318 88 : 12
1997 122247 17145 88 : 12
1998 123264 16037 88 : 12
1999 122481 16531 88 : 12
2000 123084 15556 89:11
2001 125928 12195 91:9
2002 120702 15842 88 : 12
2003 121957 11889 91:9
2004 138757 11184 93:7
2005 141064 10020 93:7
2006 151835 9465 94 :6
2007 152246 10243 94 :6
2008 154684 8953 95:5
2009 162532 7754 95:5
2010 164254 7696 96 : 4
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Table 3 The ratio of grain crops to cash crops in each town in 1996-2010

O OEMEL RCE R KNS BYE M 92 RAZ ZE2 EeE FeE MRE BEE ToE B8 =%2 THHE

Year Binzhou Juren Binxi Yonghe Tangfang Manjing Niaohe

Minhe Jingjian Bin’an

Xindian Shengli Baidu Ningyuan Chang’an Sanbao Pingfang

1996 82:18 96: 89:11 88:12 94:6 92:8 92:8 89:11
1997  82:18 95: 88:12 89:11 91: 91:9 91:9 90:10
1998 81:19 96: 88:12 89:11 92: 91:9 90:10 92:
1999  83:17 96: 91:9 89:11 92: 84:16 91:9 91:

I R - S, B
w A~ A B~ W o o ©

8

9
2000 78:22 93:7 90:10 92:8 97: 84:16 92:8 95:5
2001 83:17 98: 92:8 95:5 96: 84:16 94:6 96:4
2002 86:14 97: 92:8 89:11 96: 91:9 92:8 97:3
2003 87:13 98: 91:9 96:4 96: 93:7 87:13 96:4
2004 90:10 98: 9%:4 94:6 97: 93:7 91:9 97:3
2005 94:6 98:2 94:6 96:4 98:2 93:7 92:8 98:2
2006 93:7 98:2 92:8 98:2 98:2 94:6 95:5 99:1
2007 95:5 98:2 92:8 98:2 98:2 88:12 88:12 99:1
2008 95:5 97:3 93:7 98:2 97:3 98:2 92:8 98:2
2009 96:4 95:5 97:3 97:3 97:3 93:7 93:7 100:0
2010 95:5 99:1 98:2 97:3 98:2 93:7 93:7 100:0
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Fig. 3 Change rates of main grain crops in Binxian County in 1996-2010
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Table 4 Changes in proportion of main grain crops planting areas in each town (1996 and 2010)(%)

4y Year 1996 2010

{E#) Crops FK Maize K. Soybean JKF& Rice FK Maize K. Soybean JKF& Rice
# M4 Binzhou 54.94 36.13 2.00 79.57 13.62 3.98
JEAZH Juren 40.52 22.14 32.28 75.34 7.28 11.95
FPGHE Binxi 46.00 31.44 18.50 65.12 3171 1.34
7AF1% Yonghe 56.42 34.12 6.65 60.87 31.66 2.36
BEYi#L Tangfang 54.70 28.05 8.09 68.42 23.96 5.36
Wi Manjing 46.15 3111 15.06 63.59 25.90 9.13
199 % Niaohe 53.77 37.27 2.66 80.72 17.67 0.35
RAZ Minhe 48.45 42.38 2.57 7157 22.15 5.70
2% 2 Jingjian 66.22 26.34 1.45 78.02 16.67 2.30
$EZ Bintan 58.37 29.70 5.87 77.13 13.52 5.86
FrHEL Xindian 50.50 37.46 8.58 70.30 2347 3.86
JiEFI4H Shengli 55.87 32.39 437 57.76 38.50 3.42
FEIEH Baidu 45,64 37.67 7.77 58.88 35.91 3.36
LA Ningyu'an 50.99 37.59 411 54.89 39.46 2.79
248 Chang’an 47.33 34.98 10.71 51.81 40.99 4.47
=% % Sanbao 57.90 34.03 1.99 77.07 18.75 1.18
“F-Yj4 Pingfang 4753 33.94 11.97 67.27 24.46 333
B AHT TR 1996—2010 R4V G Bk, WA ARE . L, RERFORARIE S AT &k, 2EOEE
T RRITLAE wEARAEYIRS R I S AR RRAE B R R HLASMY 2 EUR B VRV R R AR MR G I, FhiE L
EERAEY SRR E N T 22.86%, HHIREIEY) AT 52 5 -

HIAE I T 32.80%, #EFHLLEIFRFLLIE N, SHEYIH
gD T 52.84%; = AR E Y b R KA RN ARG 0
T 73.82%, WA EAEY)IEFN AL NG i) 3 E A
KRR RRIRA AR 5> 1.06%, KiEZH
SRGRAE PSRRI R, R TAR DR T 29.78%:;
H S EAKMMHE LB G SEm, KEa 28KE. K
FEFPAEL LL AT [RII akb AR 2 BRI K R AL LL A
B A

T REAAE DA JR I 2 A8 4 1 DR 25 A0 4 AR AR S BR
B, MR EEES . aui JLHER Rk A%
BAAEAF IR AL KB XK PR AT 3, AR R R T AR
JROIE TAHREM, Hi, R R TR AR RS
EVIAL SRS A B . [, fagiraRilk
BUORSESHEDIR R AR (b L EEEH, Wma /R
TEPH T R X A4S PR B R % A R
R, AE 13 =B ME— — AN RAED A T AR
W 28 TR, ERFRAMG. R A
TR BUR 520 S BRI A B e A T Rrsk B &
K, MABEY S Z R RE LW, i

ST VR BR ], A SCWE 7T R B A 15
B, EHRBERATY R, 1EE KR 5 LA EY)
W25 ARAGERAE . 3 oh, T B —BIR AN iT AR
G EVIR T AR RRAE, TG A THED I Zh &A%
RAEY) SARKE &) BRI FE R
4 ZEip

ZHRFM OK. A& MAFFHRE MG,
4 2 HEEREMm, Bk 15 4 (1996—2010
), RERIEYNE R, &RPAEEINRIE
PG BRI A AR, IF BAEREY M
FFRLERAT K. KE. KBMAFED R L
B, AN B AR I KRR AL . S
K, i E 15 FRERIEDE RN T2 E /IR
e X ARAE DRSSy AL A i T B AR — B
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