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Abstract: [Objective] This study explores the impact of cultivated land fragmentation on the eco-efficiency of
cultivated land use (ECLU) and clarifies its influence mechanisms, aiming to provide a theoretical basis for
optimizing the land-use patterns and promoting the efficient utilization of cultivated land. [ Methods] Taking the
Yangtze River Delta region as the research object, the slack-based measure (SBM) model of super-efficiency and
the entropy weight method were applied to evaluate ECLU and the fragmentation degree (2000—2020). Based on

the empirical results of the dynamic spatial Durbin model and the threshold model, the intrinsic connection
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between the two was further analyzed. [ Results] (1) During the research period, the ECLU values in the Yangtze
River Delta region decreased slightly overall but remained stable at a medium to high level. Spatially, high-
efficiency areas were mainly concentrated along the borders of the central provinces. (2) The degree of cultivated
land fragmentation in the entire region was relatively low, showing a spatial pattern of higher in the south and
lower in the north. (3) Cultivated land fragmentation had a significant positive impact on the local ECLLU but had a
negative spatial spillover effect on the surrounding areas. Both effects were obvious only in the short term. (4) The
impact of fragmentation on ECLU showed an inverted U-shaped pattern with per capita cultivated land area as the
threshold, and its effect changed from positive to negative when the threshold was crossed. [ Conclusion] The
impact of cultivated land fragmentation on eco-efficiency is multifaceted, showing both spatial spillover and
threshold characteristics. Future agricultural development in this region should adopt a scientific and grounded
approach to fragmentation management, maximize its positive effects, and organically combine cultivated land
scale with fragmentation patterns to formulate differentiated planting schemes.

Keywords: cultivated land fragmentation; eco-efficiency of cultivated land use; dynamic spatial Durbin model;

threshold effect; Yangtze River Delta region
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Fig.1 Location map of Yangtze River Delta region
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Table 2 Test results of global Moran’s 1

A CLFI ECLU || 4{ CLFI  ECLU
2000 0.299™ 0.1427 || 2011  0.232"  0.2817"
2001 0.428™ 0.1397 || 2012  0.467" 0.292™"
2002 0.361 0.1437 || 2013  0.377"  0.236™"
2003 0.426™ 0.1347 || 2014  0.444™ 0.283™
2004  0.439" 0.20477|| 2015  0.468™ 0.278™"
2005 0.323™ 0.1807"|| 2016  0.404™  0.250™"
2006 0.413" 0.20077|| 2017  0.450™  0.198""
2007  0.483" 0.1947"| 2018  0.442  0.194™
2008 0.302""  —0.018 | 2019  0.429"" 0.164"
2009  0.444" 0.250""| 2020  0.448™  0.144™
2010 0.412" 0.280""
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Table 3 Effects of cultivated land fragmentation on eco-efficiency of cultivated land use

Y1 - 8] 5E S0

ikl 2. 57 SDM il 3. 817 SDM

b B b B b B b
L. ECLU — — — — 0.924™ 0.019
CLFI 0.093" 0.050 0.372 0.053 0.064™ 0.031
PCDIRR —0.227"" 0.044 —0.225™ 0.048 —0.033 0.027
GDP 0.045™ 0.004 0.021° 0.005 0.002 0.003
IRR —0.069 0.064 —0.188™ 0.058 —0.041 0.034
Labor —0.675" 0.086 —0.463™ 0.107 —0.036 0.062
Land 0.195™ 0.043 0.091™ 0.043 —0.001 0.025
InTPAM 0.061 0.015 0.049™ 0.016 —0.007 0.009
W X CLFI — — —0.862™" 0.114 —0.129" 0.069
W XPCDIRR — — —0.165" 0.085 0.030 0.049
WX GDP — — 0.053™ 0.011 —0.002 0.006
W X IRR — — 0.069 0.132 —0.004 0.077
W X Labor — — —0.565™ 0.193 —0.010 0.114
W X Land — — —0.021 0.096 0.022 0.059
W XInTPAM — — 0.032 0.032 —0.007 0.019
0 — — 0.131" 0.071 0.138™ 0.047

R? 0.257 0.234 0.788

N 861 861 820
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Table 4 Decomposition results of effect in temporal
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Table 5 Robustness test

dimension
e EL RN (i) 422 3% i
AR
- IO, KBIROY RO K EIRON
0.061 0.733 —0.131" —0.806
CLFI
(0.030) (1.081) (0.077) (19.010)
—0.030 —0.359 0.028 1.316
PCDIRR
(0.026) (0.708) (0.054) (13.060)
0.002 0.030 —0.003 —0.142
GDP
(0.003) (0.075) (0.007) (1.379)
—0.040 —0.512 —0.002 0.998
IRR
(0.033) (1.052) (0.092) (14.750)
—0.032 —0.301 —0.023 2.356
Labor
(0.062) (1.806) (0.119) (22.590)
—0.001 —0.079 0.032 —0.525
Land
(0.026) (0.939) (0.066) (9.378)
—0.00747 —0.0502 —0.0109 —0.100
InTPAM
(0.009) (0.448) (0.021) (10.480)

o EH 25 ) 0
R PR Y PR
L.ECLU  00926™  0.020 — —
CLFI 0.054" 0.033  —0.095  (0.049)
0.069° 0.038 - -
R’ 0.785
N 820
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