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Abstract ;[ Objective | The aim of this study is to explore the spatiotemporal differentiation and spatial effects
of ecological efficiency in cultivated land use in major grain producing areas based on the constraints of agri-
cultural green transformation can provide theoretical support for formulating ecological farming policies.
[ Methods] The SBM-Undesirable model was applied to evaluate the cultivated land use ecological efficiency
in the middle reaches of Yangtze River from 2005 to 2019, and its spatiotemporal characteristics and influen-
cing factors were analyzed by combining the Dagum Gini coefficient and geotemporal weighted regression
model. [ Results] (1) The overall ecological efficiency of cultivated land use in the main grain producing
regions in the middle reaches of the Yangtze River increased from 0.425 to 0.674 from 2005 to 2019, with a

large spatial difference in efficiency values but a decrease in the degree of difference. (2) The spatial non-equi-
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librium of the ecological efficiency of cultivated land use was significant and gradually decreasing, with the

Gini coefficient decreasing from 0.265 to 0.185 and the degree of regional spatial disequilibrium was shown as

Hunan>>Hubei™> Jiangxi. (3) Per capita GDP, effective irrigation rate and financial support for agriculture

had a positive impact on the ecological efficiency of cultivated land use in the study area, while the multiple

cropping index and urban-rural income gap had a negative impact. [ Conclusion] The ecological efficiency of

cultivated land use in the main grain producing areas in the middle reaches of the Yangtze River was on the

rise, but the spatial imbalance was significant, and influenced by multiple factors such as nature, economy,

society, technology, and policies. In the future, farmers should be motivated to produce green cultivated land

and reduce pollution emissions, as well as to promote balanced green cultivated land use technologies to im-

prove the overall resource allocation efficiency of the region.

Keywords: green transformation of agriculture; cultivated land use; ecological efficiency; spatiotemporal dif-

ferentiation characteristics; main grain producing areas in the middle reaches of the Yangtze River
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Fig. 1 The connotation of ecological efficiency in cultivated land
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Fig. 2 Trend of changes in cultivated land use efficiency
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Fig. 3 Evolution of the spatial pattern of ecological efficiency of cultivated land use in the main

grain producing areas in the middle reaches of the Yangtze River
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Fig. 4 Trends in ecological efficiency of cultivated land use in the main grain producing
areas in the middle reaches of the Yangtze River
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Table 2 Gini coefficient and contribution rate of ecological efficiency of cultivated land use
HEILE I gk Je 25 DX 35 7] 2 2 2R 8K TR/
A - VLY WAL W LV —  VEVE X —  Wdeih X — oy % B AR
b X HIX i IX W4t i X i e b X 1 me L IX I
2005  0.265 0.126 0.212 0.334 0.185 0.326 0.367 27.47 38.28 34.25
2006  0.218 0.108 0.191 0.301 0.165 0.256 0.289 29.65 28.81 41.53
2007  0.231 0.162 0.223 0.272 0.214 0.243 0.271 31.41 23.78 44.81
2008  0.177 0.115 0.177 0.219 0.162 0.185 0.210 31.95 22.34 45.71
2009  0.228 0.106 0.257 0.278 0.200 0.236 0.276 32.40 12.27 55.34
2010  0.200 0.112 0.252 0.198 0.200 0.163 0.236 34.02 8.88 57.10
2011 0.189 0.098 0.231 0.198 0.184 0.162 0.225 33.69 10.22 56.08
2012 0.190 0.148 0.204 0.186 0.186 0.192 0.207 33.52 22.97 43.51
2013 0.207 0.175 0.194 0.199 0.204 0.247 0.213 31.58 37.62 30.80
2014 0.198 0.141 0.193 0.232 0.184 0.225 0.222 32.01 27.35 40.63
2015 0.190 0.129 0.193 0.218 0.173 0.211 0.221 32.43 26.08 41.49
2016  0.191 0.116 0.201 0.207 0.194 0.210 0.207 30.94 33.10 35.96
2017 0.189 0.108 0.192 0.177 0.172 0.233 0.226 30.03 42.88 27.09
2018  0.191 0.136 0.183 0.177 0.175 0.238 0.223 30.56 40.27 29.17
2019 0.185 0.127 0.177 0.157 0.175 0.244 0.201 29.66 46.28 24.06

¥ 0.203 0.127 0.205 0.224 0.185 0.225 0.240 31.42 28.08 40.50
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Fig. 5 Gini coefficient variation and contribution rate of ecological efficiency of cultivated land use

in the main grain producing areas of the middle reaches of the Yangtze River
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Table 3 Selection of factors influencing ecological efficiency of cultivated land use
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Fig. 6 Trends in regression coefficients of influencing factors on ecological efficiency of cultivated land use
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