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Regional difference and yield increasing effect of
rice production at county level
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Abstract In order to clarify the regional differences of rice production in recent years in China and grasp the
regional rice yield increase capacity, using national county-level sample rice production data(Data do not
include those of Hong Kong, Macao and Taiwan regions. The same below) , this study analyzed the
regional differences in rice production capacity, and adopted the Logarithmic Mean Divisia Index to
investigate the contribution of driving factors for rice yield increase in counties from both temporal and
spatial dimensions. The results showed that: From 2016 to 2019, the rice production pattern in China

showed an increasing trend in the north and decreasing trend in the south, with a significant increase in
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yield in the Sanjiang Plain in the northeast of Heilongjiang Province. The spatial distribution pattern of rice
planting area and total yield in the county was relatively close. At the national level, the planting area and
yield jointly promoted the growth of rice yield, but the cumulative effect of yield per unit area contributed
more than 93%, and the contribution of planting area was relatively small; The driving force of increasing
yield per unit area on rice production in the time dimension was gradually increasing, while the effect of
planting area was gradually weakening and transforming into a yield reduction effect. Regionally, the overall
rice yield in the Northeast Plain region displayed an increasing trend, with the main driving factor was the
planting area; The decrease in rice yield in the middle and lower reaches of the Yangtze River and the
coastal areas of South China was mainly dominated by the sowing area; The rice yield in the Huanghuaihai
region was increased, which was driven by the combined effects of planting area and yield per unit area;
The rice yield in the southwest region showed a downward trend, and both the planting area and yield had a
negative inhibitory effect. Therefore, on the basis of stabilizing the rice planting area, the Northeast Plain
region should deeply explore the potential for yield improvement; The middle and lower reaches of the
Yangtze River and the coastal areas of southern China will continue to strengthen yield improvement,
accelerate the construction of high standard farmland, build suitable combinations of early and late rice
varieties, and strengthen the protection of high-quality rice fields around the city; and the construction of

reservoirs in the southwest region should be strengthened to solve the problem of seasonal water shortage.

Keywords county level; rice production; regional disparities; yield-increasing effects
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Table 1  Regional rice production and its proportion to national rice production from 2016 to 2019

2016 4 2017 4 20184 2019 4
X3
Region PRTCWBI/Y% TG W)Y PR/ /% PR/ /%
Production Proportion Production Proportion Production Proportion Production Proportion
. . 3594.51 17.03 3793.82 18.19 3652.73 17.22 3612.21 17.23
Northeast plain region
e X
L 532.12 2.52 534.43 2.56 577.76 2.72 571.47 2.73
Huanhuaihai region
RATH R FIX
. 10706.20  50.72 10750.82  51.55 10646.87  50.19  10422.28  49.72
The Yangtze basin
AR IR X
. ) 2619.28 12.41 2578.40 12.36 2470. 36 11.65 2465.17 11.76
South China coastal region
P g IX
. 2762.99  13.09 2758.48  13.23 2745.50  12.94 2734.04  13.04
Southwest region
/Mt Total 20215.10 95.76  20415.95 97.89 20093.22 94.72  19805.17  94.48
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Table 2 A statistical description of rice production and its decomposition factors at county level

EIZE 2N Ff MhME ON! i R PALE ARUE2E RS R A BEE REL

Index Year Min Max Range Mean Median SD Skewness  Kurtosis
2016 0.07 236.12 236. 05 17.09 10.17  20.93 4.30 34. 64
KAB T /Tt 2017 0.04 245.68 245. 64 17. 26 10.41  21.32 4.40 36. 00
Rice production 2018 0.02 226.49 226.47 16.98 10.14  20.80 4.21 32.68
2019 0.05 222.44 222.39 16. 74 10.09  20.07 3.93 29.14
2016 0.01 30.70 30. 69 2.48 1.56  43.47 3.81 27.58
FHE R hme 2017 0.01 31.05 31.05 2.47 1.57 43.41  3.94 29.42
Planting area 2018 0.00 31.67 31.67 2.42 1.51 43.16 4.22 32.59
2019 0.01 30.92 30.92 2.36 1.47  41.93 4.09 30. 83
2016 2700.00 13 276.35 10576.35 6858.75 6730.35 87.30 0. 36 3.04
7= /(kg/hm®) 2017 3195.30 13 011. 60 9 816.30 6921.30 6 768.60  86.87 0.28 2.86
Yield 2018 2667.60 10650.00 7982.40 6912.30 6730.35 82.85 0.17 2.80
2019 2661.90 12 163.95 8017.05 7064.25 6854.25 89.31 0.23 2.97
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Fig. 1 County-level rice production in 2016 and 2019
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Fig. 2 County-level rice cultivation area in 2016 and 2019
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Fig. 3 County-level rice yield per mu in 2016 and 2019
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Table 3 Area and yield effects on regional rice production changes from 2016 to 2019
X 13 I3 R 5N A AL N
Regij(z)n Decorfpiiifilon effect 201620174 201720187 201820194 Cum;%:lltti\i effect
N ol T B 0.19 0.10 —0.22 0.07
Nationwide 73 0.16 0.31 0.48 0.95
AT R G EINAEAY O 0.87 0.78 0.4 2.05
Northeast plain region B 0.19 —0.19 0.21 0.21
HEWE X L T AL 0.57 1.39 121 3.17
Huanhuaihai region LIS i 0.27 1.19 1.17 2.63
KATHFiEX GRELE Y Ol —0.3 —0.94 —1.64 —2.88
The Yangtze River basin R 0.31 0.67 0.83 1.81
HE T VI X N ERY; Ol —0.13 —0.77 —0.96 —1.86
South China coastal region PR —0.04 0.12 0.18 0.26
TiE5 X of AL T AR N —0.06 0. 04 —0.1 —0.12
Southwest region R 0.05 —0.23 0.01 —0.17
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2.05 73 t, 344 5y 43 i 3% 0.87 J1 . 0.78 J3 Ail
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Fig. 4 Cumulative impact of driving factors on county-level rice production changes from 2016 to 2019
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