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Abstract:  Objective  Farmland pollution affects national food safety and public health. From the perspective of soil pollution,
clarifying the scale and spatial layout of fallow land at the national scale is of great importance. To restore heavy

metal-contaminated farmland soils and ensure green development of agriculture, an urgent scientific solution is needed for soil
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pollution. In recent years, fallow has been pioneered as a means of recuperation and management of polluted farmland. However,
some important management issues such as how much farmland should be fallowed, location of the fallow area, and how to
fallow are yet to be defined at the national scale. Method In this study, we constructed a database of heavy metal pollution in
Chinese farmland soils which comprised of 6 490 sample data from 2 343 farmland locations. These data were extracted from 569
published papers on the topic of farmland heavy metal pollution (Including combined pollution and single heavy metal pollution,
such as Ni, Hg, As, etc.), published from 2000 to 2018 on Web of Science and China National Knowledge Infrastructure (CNKI).
We assessed heavy metal pollution, the influence index of soil comprehensive quality, and the potential ecological risk to identify
the spatial distribution of fallow priority grades, including urgent-fallow zone ( I ), regular-fallow zone (1I'), controlled-rotation
zone (Il), and general-rotation zone (IV).  Result  The results showed that the excessive concentration rates of heavy metals
was Cd (18.03%)>As (2.95%)>Ni (2.26%)>Hg (1.55%)>Zn (1.42%)>Pb (1.34%)>Cu (0.49%)>Cr (0.10%). The proportions of
soil environmental quality index such as severely, moderately and slightly exceeded were 1.71%, 3.89% and 23.84%, respectively.
Also, the ratio of extremely strong and very strong potential ecological risk accounted for 0.29% and 2.89%. The ratio of the
fallow area in China due to soil heavy metal pollution is 15.58%, of which the proportions of level I ,Iland I are 0.77%,
1.53% and 3.26%, respectively. Level I fallow areas are mainly distributed in 8 provinces of China including Henan, Hunan,
Yunnan, Anhui etc. Additionally, fallow areas are mainly distributed in Henan and Hunan province, followed by Liaoning and
Shandong province. Conclusion  To promote the remediation of heavy metal pollution in Chinese surface soils, the
implementation of differentiated fallow strategies for farmland areas with different pollution levels is recommended. This study

shows the status of heavy metal pollution in farmland soils and spatially identified the urgency of fallowing areas in China. It also

provides theoretical support for controlling farmland soil pollution and fallow space-time allocation in China.

Key words: Heavy metal pollution; Farmland protection; Fallow rules; Fallow layout; Space tradeoff
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Fig. 1 Spatial distribution of topsoil sampling sites of cultivated land in China
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Table 1 Statistics of heavy metals’ contents of surface farmland soils in China

o JEEHE Raw data SBE4E R Elimination result of [X/4, 4X]
IS — — Sl 5% L A5
HH I FHIE brifi 2z I FHIE bR 2%
Pollutant A 28 s b 22 %0 Elimination
Number Range/ Mean/ Std/ Range/ Mean/ Std/
item CV [6\Y ratio
(mgkeg') (mgkg!') (mgkg!) (mgkg™") (mgkg') (mgkg')

# Cd 910 0.00~72.81 0.86 3.83 4.46 0.00~25.64 0.55 1.62 2.96 3.96%
7K Hg 788 0.00~14.1 0.25 0.64 2.52 0.00~4.29 0.21 0.34 1.56 1.01%
filh As 959 2.13~1051 15.35 39.18 2.55 2.13~142.7 13.30 11.71 0.88 0.52%
i Pb 1024 0.03~1772 50.91 104.9 2.06 0.03~313.2 39.27 37.31 0.95 3.32%
# Cr 739 0.00~992.4 69.81 58.59 0.84 0.33~397.8 68.45 4543 0.66 1.49%
i Cu 841 0.12~1 247 36.13 60.42 1.67 0.12~423.1 33.77 31.84 0.94 0.71%
R Ni 524 0.91~408.9 34.63 35.56 1.03 0.91~409.0 34.63 35.56 1.03 0.00%
£F Zn 705 0.71~1 995 121.5 176.4 1.45 0.71~454.8 97.01 61.86 0.64 2.98%
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Fig. 3 Spatial distribution of heavy metal contents of surface soils in China
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Fig. 4 Spatial distribution of soil environmental quality index (a) and the potential ecological risk (b ) in China
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Note: S1-S8 are sample numbers; For ;U , U is soil sample, X, Y and Z represents the number of heavy metal elements that are extremely,

heavily and moderately polluted, and 7 means the sum of the soil environmental quality index level and the potential ecological risk level;

Cu,, indicates Cu is moderate pollution; Ni, indicates Ni is heavy pollution; Cd, indicates Cd is extremely pollution.
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Fig. 5 The demonstration of each heavy metals’ pollution status
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Fig. 6 Spatial layout of cultivated land’s fallow area in China
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