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Table 1 Contribution of various crops to grain output increase
1E4 Crops R Tk AL AR
Output contribution/10%t Contribution rate/% Change of sown area/% Change of yield/%
FE4F Rice 4034.53 28.7 13.4% 10.3%
/N3Z Wheat 3091.29 22.0 10.3% 23.0%
F K Maize 7695.09 54.8 39.4% 19.4%
Z%H Minor cereals -310.27 22 -25.7% -2.3%
7.2 Soybeans -219.10 -1.56 -17.4% 8.6%
2 Tubers -240.27 -1.71 -8.2% 1.5%
ST Total 14051.27 100.0
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Table 2 Contributors and their contribution rates to grain
output increase

1477~ [K 2% Contributors TIMk Contribution rate /%

FLF Yield 442

iR Sown areas 46.3

4E R PR3 Structure adjustment 9.5
72K Soybeans 5.2

Z4fR Minor cereals 2.5
%K Tubers 1.8

Fz3 EMHERIERAHX S
Table 3 Provincial shares in declined sown area of minor
grain crops

%
Regions Minor cereals Soybeans Tubers
L JgiT Heilongjiang 29.56 17.95 2.60
P 51t Inner Mongolia 8.39 2.49 0.05
ZH Anhui 7.84 1.81 1522
i Henan 475 451 15.54
TR Jilin 471 5.31 2.64
P9I Sichuan 4.04 3.41
2F Yunnan 3.59
VLJ5 Jiangsu 3.02 2.40 10.41
L Hebei 2.98 8.64 4.44
BV Shaanxi 2.95 6.53 -
17§ Shanxi 2.75 1.43 1.60
JL7* Liaoning 2.67 8.43 3.07
W11t Hubei 2.52 5.65 14.70
%5 Shandong 251 6.66 9.44
Bt Guizhou 2.49 0.29
#F Hunan 2.28 5.14 7.51
IV Guangxi 223 497 0.77
HN Gansu 1.79 1.31
K Chongging 1.62 - -
#MT. Zhejiang 1.50 291 1.88
YLPY Jiangxi 1.43 1.26 6.07
#@ Fujian 0.93 1.69
73 Ningxia 0.86 2.99 -
J"Z% Guangdong 0.82 1.22 0.04
B Xinjiang 0.81 0.84 2.19
HifF Qinghai 0.31 0.29 0.78
K Tianjin 0.25 0.80 0.18
JE3T Beijing 0.15 0.55 0.14
#§ ¥ Hainan 0.12 0.29
PO Tibet 0.08 0.13 0.26
g Shanghai 0.07 0.08 0.47
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Fig.2 Grain output increase in major provinces
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Fig.3 Crop_based contribution rates to grain output increase
in major provinces
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Table 4 Contribution rate of sown area and yield of various crops to grain output increase in different provinces

%
% 4 Rice /N Wheat 2K Maize Mt Total 1%??5:%%
Regions W B @l e JBkK  mB e BB @bt - Dominant
Area Yield Region  Area Yield Region  Area Yield  Region Region Yield factor
ML Heilongjiang® 95.0 5.0 27.7 37.1 62.9 2.0 80.1 19.9 23.8 85.0 15.0 AR
V174 Henan 42.8 572 5.3 36.6 63.4 255 38.5 61.5 12.0 38.2 61.8 et
M5k Inner Mongolia® 60.5 39.5 0.7 81.9 18.1 2.8 88.7 113 9.6 86.9 13.1 TR
1% Shandong 382 61.8 0.6 53.1 46.9 16.5 68.6 314 73 60.5 39.5 [liE:2
L Anhui 38.0 62.0 9.6 33.0 67.0 17.6 83.1 16.9 1.3 39.6 60.4 et
Ak Jilin 444 55.6 6.9 523 47.7 9.3 50.0 50.0
{TJ5 Jiangsu 73.6 26.4 10.4 575 425 12.7 0.0 100.0 0.4 63.9 36.1 2
i1t Hebei 28.2 71.8 0.4 42.0 58.0 7.9 522 47.8 7.3 485 51.5
YL.74 Jiangsi 63.1 36.9 13.4 79.0 21.0 0.1 63.2 36.8 [iip2
i 7 Liaoning 792 208 35 98.4 1.6 5.8 93.5 6.5 (10720
1517 Hunan 82.3 17.7 11.5 35.9 64.1 0.8 774 226 R
11t Hubei 66.6 33.4 6.3 778 222 5.5 96.4 3.6 1.4 75.9 24.1 TR
i Xinjiang” 29.7 70.3 0.2 95.8 42 7.1 92.3 7.7 2.6 92.7 73 iEi.
Mt Total 71.2 28.8 96.5 325_'73# 15;‘_'37# 97.6 69.5 30.5 81.7 65.5 345 A"
1477 3 % dominant factor AR PRI A"

e *RRBEFE (55%~65%) ; **FKREE (65%~T5%) ; ***RprWEHE (75%~85%) ;

ek RORAN G (>85%) 1 #HERAREF/INEX.

Note: * expresses light significance(55%~65%), ** expresses significance (65%~75%),*** expresses dominant (>85%), # expresses spring wheat.
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Investigating contribution factors to China’s grain output increase in
period of 2003 to 2011
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China Agriculture University, Beijing 100193, China)

Abstract: China’s grain output has continued to increase since 2003. Identifying contributing and driving factors
and quantifying their contribution rates to the increase of grain output (IGO) will help to make a correct
agriculture policy to maintain or improve the grain production capacity. Using the statistics of outputs, sown areas,
and yield (output of per unit sown area) of grain production and its composition crops (i.e. rice, maize, wheat,
soybeans, tubers, and minor cereals according to National Bureau of Statistics of China), this paper analyzed the
contributors and their contribution rates to IGO from crops and regional aspects. Furthermore, an algorithm was
constructed to divide driving factors into sown area, yield, and adjustment of grain structure. The driving types of
1IGO were delineated according to the contribution rate of sown areas and yield for regions and crops. The results
showed that the IGO were all from rice, wheat, and maize, which were considered as high yield crops compared to
other grain crops. The largest crop contributor was maize, with a contribution rate of more than 50%. The output
of minor cereals, soybeans, and tubers all declined during the period of 2003-2011, with the reduction rate of
25.7%, 17.4%, and 8.2% on sown areas for minor cereals, soybeans, and tubers respectively. Heilongjiang and
Henan were the largest region contributors, whose cumulative contribution rate reached up to 35%. The top 13
provinces with the cumulative contribution rate more than 90% were mostly the major grain-producing provinces,
except for Xinjiang. As a traditional major grain producing province, the contribution rate of IGO in Sichuan was
just 1.6%. This value was roughly in line with the values of Shanxi, Shaanxi, and Gansu, which were all
non-major grain producing provinces. At the national scale, the sown area of grain was the strongest driving factor,
with a contribution rate of 46.3%, followed by yield, contributing 44.2% to IGO. Adjustment of grain structure
contributed the remaining 9.5%, more than half of it coming from conversion of sown areas from soybeans to
maize and rice. With respect to crops, the IGO in rice, maize, and spring wheat were mainly driven by the sown
areas. The driving factors of the IGO in winter wheat were sown areas and yield, with yield slightly larger than
sown area. At the regional scale, the sown area was the dominant factor to drive IGO in most of the main
contribution provinces. Yield per unit sown area became the major driving factor only in Henan and Anhui. The
contribution of sown area and yield were almost equal in Jilin and Hebei. Overall, China's IGO in the period of
2003-2011 belonged to the type of sown-area dominance. Henceforth, the potential of sown areas adjustment from
low-yield crops to high-yield crops is limited by the consumption patterns of grains and the capacity of the
international trade in grain. Therefore, in addition to stabilizing the sown areas of grain crops, improving grain
yield is another important strategy to further stabilize and increase grain production capacity. The results will be
able to provide a decision-making basis for China’s agricultural policy adjustments.

Key words: grain, crops, production, increase of grain output, contribution factors, yield, sown areas, adjustment
of grain structure
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