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Analysis of influence factors on crop production change in
China at provincial level based on LMDI model
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(1. College of Resources and Environment, China Agricultural University, Beijing 100193, China;

2. College of Public Administration, Huazhong Agricultural University, Wuhan 430070, China)

Abstract From the perspective of cultivated land use, spatial-temporal analyses was conducted to investigate the
factors affecting the change of grain production. In this paper,Logarithmic mean weigh division (LMDI) was applied and
the provincial crop production change from 1980 to 2010 was decomposed into four factors:Per unit area yield of grain,
multiple crop index, the cultivated land area and grain proportion. And the statistical indicators of food production and its
decomposition factors at the provincial level were analyzed in detail. Results indicate that: 1) China’s grain production
increased 225.923 million tons between 1980 and 2010; Food production pattern was transferred from more important in
the South than in the North to more important in the North than in the South;2) Per unit area yield of grain in the four
factors played the most significant role in promoting production. but promoting effect was weakened year by year and
replaced by the multiple crop index and grain percentage;3) The cultivated land was decreased to some extent, which
limited the increase of China’s grain production;4) Among the provinces,domain decomposition effect on the change of
grain production factors had significant spatial difference. In Fourteen areas including Hebei, Hubei and Xinjiang, per unit
area yield of grain and the superposition of multiple crop index effect increased production significantly. In Shanghai.

Zhejiang and Fujian, the effect of crop proportion and multiple cropping index on grain production was the largest. The
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decreasing of per unit area yield of grain effect with negative correlation of the cultivated land area indicated that the

food production in China has been forced to the frontline. Protecting farmland use number and improving its quality is the

keys.

Keywords crop production; LMDI model; factor decomposition
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Table 1 Descriptive statistics index for China’s provincial food production and decomposition factors
%11+ 45 /10" t Statistics index
WE D . o mmz BEEE WERK
Factor Year B /M KA = THE Lk Standard Skewness Kurtosis
Min Max Range Mean Median o
deviation
W n 1980 51 3437 3 386 1105 866 845 0. 83 0.47
Total grain 1990 56 4 267 4 211 1487 1217 1143 0. 64 —0. 38
production 2000 83 4 102 4 019 1491 1218 1141 0. 69 —0. 30
2010 91 5 437 5 346 1763 1317 1463 0.92 0.28
44845/ (kg/hm?) Statistics index
% 4 gy B o mkz WERE WERK
Factor Year B /M LENG e TR RS Standard ~ Skewness Kurtosis
Min Max Range Mean Median o
deviation
| 1980 1021 4 200 3179 2 710 2 536 815 0.02 —0.81
AL B
o 1990 2 402 5 804 3402 3 878 3 839 1024 0.27 —1.11
Grain yield
2000 2 550 6 723 4173 4 238 4 181 1 066 0.17 —0.56
per hectare
2010 3 350 6 607 3 257 4 955 5152 942 —0.20 —1.07
it 4847 /10° hm? Statistics index
1% gy | T b WEERN HERK
Factor Year B/ LS & T A Standard Skewness Kurtosis
Min Max Range Mean Median o
deviation
Bk H 1 A 1980 221 8 991 8 770 3220 3193 2 311 0.67 —0.01
Cultivated 1990 222 8 831 8 609 3189 3200 2 272 0. 63 —0.07
2000 315 11 773 11 458 4 335 4 498 2 944 0.43 —0.09
land area
2010 232 11 830 11 598 3 926 4 085 2720 0. 65 0. 82
o R .
K& Ay N E PN il V- E RN A Standard i 75 FR AL W FE 2R B
Standar
Factor Year Min Max Range Mean Median o Skewness Kurtosis
deviation
CRLEGCE 1980 0.95 2.57 1.62 1.58 1.50 0. 51 0.46 —0.99
Multiple 1990 0.94 2.54 1. 60 1. 60 1.58 0.52 0.21 —1.28
cropping 2000 0. 64 2.02 1. 39 1. 22 1.14 0.41 0.37 —1.15
index 2010 0. 66 2.17 1. 50 1.32 1. 29 0. 36 0.42 —0.45
N - baifE 22 o .
&R L0 We/ME W K AH £ -2 {H RN Standard i 5 F 2 I FiE 3
Standar
Factor Year Min Max Range Mean Median o Skewness Kurtosis
deviation
WL L 1980 0. 64 0. 90 0. 26 0. 80 0. 82 0.07 —0.96 0.45
Grain farming 1990 0.62 0. 90 0. 28 0. 77 0. 77 0. 07 —0.20 —0. 60
ind 2000 0.43 0. 87 0.44 0.69 0. 67 0.11 —0.29 —0.11
ex
2010 0.43 0.94 0.52 0. 66 0.68 0.12 0.13 —0.15
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Table 2 Decomposition effect of food production in China 10* t
HF Hb T AR ON L e A L 1 BB WEE
AR RN K o - o
Ay Effect of ) BN Q N P 5% A Hew
Effect of multiple
Year cultivated Effect of grain  Effect of grain  Total effect of Sorting
cropping index
land area farming index yield per hectare grain yield
1980—1985 —3 2 —20 141~ 119 P>K>L>Q
1985—1990 —2 12 11 106° 127 P>K>Q>L
1990—1995 1 7 —3 29" 35 P>K>1L>Q
1995—2000 1 27" 16 24 67 K>P>Q>L
2000—2005 4 27 12 60" 103 P>K>Q>L
2005—2010 —9 53° 23 44 111 P>K>Q>L
2 it Total —9 129 39 403~ 563 P>K>Q>L

I DU S et P A TR S S TE TN

Note: * represents the most significant factor of changes in food production.
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Table 3 Production of grain produced area and its proportion in the country
1980 4f 1990 4F 2000 4F 2010 4
[X 2k
District FEE/100 e W/ % PR /100 e b/ % PRE/100 e Hel/ YRR /100 BB/ %
Production Proportion Production Proportion Production Proportion Production Proportion
RILIX 3 543.5 11.05 5 853.7 13.12 5323.5 11.52 9 620.7 17. 60
b X 6 379 19. 90 9 389 21. 04 10 758.6 23.28 13 024. 1 23.83
Jtyx EHEREKX 2 055 6. 41 2920.5 6.54 2908.7 6.29 3564.8 6.52
North gz x 785 2. 45 1639.2 3.67 2 025.6 4.38 3328.9 6.09
X 146 0. 46 169.5 0.38 178.9 0.39 193.2 0.35
/Nt 12 908.5 40. 27 19 971.9 44.76 21 195. 3 45. 86 29 731.7 54. 41
KYLHFIFX 10 396 32.43 14 298.2 32.04 13 571. 4 29. 36 14 322.7 26.21
KX 2 610.5 8. 14 2 946. 1 6.60 2 814.4 6.09 2 158.8 3.95
R T IX
Py I X 3 436.5 10. 72 4 266.8 9.56 4 478.9 9.69 4379 8.01
South
TR X 2 704 8. 44 3141.3 7.04 4 157.6 9.00 4 055.6 7.42
/Nt 19 147 59.73 24 652. 4 55. 24 25 022. 3 54. 14 24 916. 1 45.59
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