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Abstract In order to understand the domestical and international research status and hotspots of soil
health, this study uses bibliometric analysis and CiteSpace visualization software to analyze the literature on
soil health published from 2002 to 2022, based on the Chinese database CNKI and the English database
Web of Science (WOS) as data sources. The results showed that: 1) From 2002 to 2023, the number of

published papers on soil health shows an upward trend in both Chinese and English. However, the number
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of Chinese publications is much lower than that in English, accounting for only 14.50% of the total English
publications. 2) Both China and the United States of America are the two leading countries with the largest
number of publications in the field of soil health, accounting for 28.63% and 20.36% of the total
publications, respectively. Major contributors to soil health publications include the Chinese Academy of
Sciences, the United States Department of Agriculture (USDA), the Ministry of Agriculture and Rural Affairs
of China, and the Indian Council of Agricultural Research. 3) The main keywords in the CNKI database are
soil quality, soil fertility, and land management. In contrast, keywords in the WOS database focus on soil
environmental safety. 4) The research on soil health in the CNKI database mainly progressed through three
main stages: focus on soil fertility form 2002 to 2014, emphasis on land occupation and compensation
balance, land reclamation and food security form 2015 to 2019, and shift towards cultivated land
productivity, functions and biological activity form 2019 to 2023. Soil health studies in the WOS database
are divided into soil environmental quality form 2002 to 2017 and non-point source and heavy metal pollution
form 2018 to 2023. In the future, both China and the United States of America are expected to play leading
roles in the research field of soil health. Enhancing cultivated land quality, improving cultivated land

productivity, addressing soil pollution, cultivating healthy soil, and exploring soil microecology may become

research hotspots and main focuses in the research field of soil health.

Keywords bibliometric method; CiteSpace; soil health; research hotspot
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Table 1 Top 10 countries in terms of number of articles published for soil health studies based on the WOS database
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Fig. 6  Map of keywords clustering for soil health studies based on the CNKI database from 2002 to 2023
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Fig. 7 Map of keywords clustering for soil health studies based on the WOS database from 2002 to 2023
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Table 2 Top 25 keywords with the strongest citation bursts for soil health studies based on the CNKI database from 2002 to 2023

KR Ay T B T U 4 40y B R Ay
Keyword Year Strength Begin year End year
+ 4 i i Soil quality 2002 3.77 2005 2006
R AT Grade evaluation 2006 3.69 2006 2010
+ 3 3% 43 Soil nutrients 2002 4.27 2007 2010
4 M % ¥ Land consolidation 2008 5.10 2008 2015
4 3 Soil 2009 3.38 2011 2014
HEH, Cultivated land 2004 3.04 2012 2016
W5 Monitoring 2013 4.27 2013 2017
+ Hb &5 #p - fif Land occupation and compensation balance 2004 3.40 2013 2017
+ i F ) Land use 2002 2.67 2013 2017
+ i %% 3R Land reclamation 2014 7.27 2014 2020
& % 4 Food security 2011 2.99 2016 2017
25 [A] 43 4ii Spatial distribution 2015 4.60 2017 2023
% J& Remote sensing 2017 2.99 2017 2023
A W) 7% Biochar 2018 3.28 2018 2023
T 4 J& Heavy metal 2006 3.00 2018 2019
BEHb 77 fig Cultivated land productivity 2019 5. 24 2019 2020
HF b {2 B Cultivated land health 2019 5.03 2019 2023
% 1% A -7 Obstacle factor 2019 4.57 2019 2021
F&Br 1K £ Index system 2006 3.31 2019 2021
L 3 i FE Soil health 2003 14.45 2020 2023
+ #8118 Soil function 2020 3.30 2020 2023
77 i Yield 2006 6.17 2021 2023
Wi 3% P Enzyme activity 2021 5.98 2021 2023
L HENE 77 Soil fertility 2003 2.73 2021 2023
& #F & H Straw returning 2011 2.69 2021 2023
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Table 3 Top 25 keywords with the strongest citation bursts for soil health studies based on the WOS database from 2002 to 2023

KR 0y 5if JBE ARG 55 JAE

Keyword Year Strength Begin year End year
Quality 2002 85. 04 2002 2012
Water quality 2002 77.91 2002 2012
Nitrogen 2002 50. 16 2002 2011
Dynamics 2002 30.98 2002 2012
Decomposition 2002 27.00 2002 2011
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Erosion 2002 19.95 2002 2012
Corn 2002 19.43 2002 2014
Management Practices 2002 13. 84 2002 2009
Runoff 2003 34.18 2003 2013
Losses 2003 21.12 2003 2012
Chemistry 2003 17. 28 2003 2017
Stream 2003 16.03 2003 2012
Transport 2004 20.05 2004 2012
Phosphorus 2003 19. 25 2004 2012
Nitrogen Mineralization 2007 14.97 2007 2014
Soil phosphorus 2007 14.54 2007 2012
Forest soils 2009 15.68 2009 2012
China 2010 15.77 2015 2018
Source identification 2018 15. 86 2018 2023
Soil health 2019 14. 64 2019 2021
Heavy metal pollution 2018 13. 25 2019 2023
Potentially toxic elements 2020 18.85 2020 2023
Loess Plateau 2020 14.75 2020 2023
Cover crops 2020 13.71 2020 2023
Source apportionment 2016 18.77 2021 2023

R S BUSRE A A0 A1 I S i % A8 1T 03, n R R 2 A 9
S PR 0 T B AR M S 9 g XU A 4 AR E G
F7OD R A A R R v AR A 22 R A i

R A )R B R ) EESE R &
A A8 A 25 KOS DA 48 B ) RN - 4 A 2SO ok {1 4
BRI s T B (2018—2023 4F) , IR IR &

20024 20054 20104F 20154 20204F 20234
F{} Year e = = ‘/* = = N~ ==
2023 200 @)Y @SR B ) e #0 heavy metals
2022 bioavailability m contaminated soithina sequential extradfisiing water_city oloments  pb  surfacesoils  zn mining area phytoremediation
e b e sty it St e N
e i @ S . e e
2020 -~ -
2019 = @ = S e #1 yleld
8 e == onaltilige ol furlirision s cprsltire .
e e =
i .,m% A
'~

@@ ® e e
soil phosphorus fate rates

o}

runoff

Sediment

#2 water quality

#3 decomposition

gis
bacterial commisailicarbon bacterial  stability

........

#4 groundwater

9 2002—2023 5 WOS %5 48 B 1 15 8 B F 5% 5K 62 17 B 18 4%
Fig. 9 Keywords timeline for soil health studies based on the WOS database from 2002 to 2023



A5 4 1

KT A%« T SCR T8 23 BT A - S A B F 5 i 203

TR TS Y RN A S A R TS e AF Uy . IR E A 1Y
(A N R 3 0 4 805 Y B A )N R R I B
JF A 5% A s AT sl Rl ) R KA Y
(2030 4 A HE ik m ) S5 fE UE T A 8 {45 I AF Y
TAERITF R . 25 1, 24 500 i ik 5% 4R ir S
], CNKIH 45 78 v st + 198 fult B2 |+ 198 2 fi ] i A
Ry A SR W ATF 5% FA SRR A T W O'S B dis 5 1 R 4 T
R o S A R 1) Rl RS e R AR ) .

3 it 5RE

3.1 it

A B 5% I SR 11 4 2% F1 CiteSpace 3K 44 XF
2002—2023 4E & 275 CNKIFI WOS #% .0 4 4 1y
- 38 i B A5 B SCHER AT A AT, EEAF B LA T A58

1)2002—2022 4 - 48 {gdt B 41 faf, v 9 Sk =
R EABHE, bk CEA TR LN
14.50% ; v [ F0 36 = 2 4 g fa R Sk B iR &
19 2 AN K, o ARk R SR I 50 %6 5 T L RR 2 e K
e CNKITECHE A1 WOS B 1 1 & S ¥ B B
HIT 3, J2 1 Ul 1) S 0 2, 5 [ Al 0 e 12 0T il e
AW FEHLAL

2) T SO OCHlR) FR B SE T R R B B
LRGN 45 DS AR R A soil quality”“soils”
“heavy metals”“water quality” 1 “health risk” 4 .

3) CNKIA s P T e fil R A s &2 1 1 38 HE 7y
(2002—2014 4E) , & #y 5 #h V- L REIE SR B
U4 (2015—2019 4F ), #F b 7= B8 . D) A K A W 1 1k
(2019—2023 4F) 3/~ Bir Bt 5 [ B 4 18 filt e f 90 32 L
FE T b RS T A (2002—2017 4E) , 1 PR 5 YL L ER
4B T5 Y (2018—2023 4E) 27 1] .

3.2 RE

] P A1 - 8 g e 40 Bl T 9 Ak T P S ) 4
EBON PRI H R R AL SRR R 1
it JE BIF 5 4 25 2 2 i Ry FA R4 SRR T ZE LR
AANT7 T E T SR AE

DIFHr 48 bRk R AN ik i 5 3 . 2 KA
AR R ZH MY 248, 75 B AT X R ] e 2 A Fif
TR R Hi TP A4S B 2 45 S 7 3 L 19 DA 48 s A
N Tk

2) FF R - s {t Rl 3K S LI BT AR . iR+
Ok p R | A R TR A I T RE S A B A 6
R, AT B ] A L | S AL R B AR

PAR Yl e 4icds FIUL] 2 8

30 F0 73472 i - S8 A W A Al B b MR PR
BAE M ol SN IR A I O R AR
FEOY KR L2 I REAE , B T L HE A N AR AR BT B
BRE ST, PR B L AT A

At Xk iR 1Y - M8 f B IR AL, A s g |
AL R DL L IR SR AT R BT ROR
I di, i D A DA 1, B2 0 7 B

£ %3k References

[1] Doran J W, Sarrantonio M, Liebig M A. Soil health and sustainability
[J]. Advances in Agronomy, 1996, 56: 1-54

[2] Biinemann E K, Bongiorno G, Bai Z G, Creamer R E, De Deyn G, de
Goede R, Fleskens L, Geissen V, Kuyper T W, Méder P, Pulleman M,
Sukkel W, van Groenigen J W, Brussaard L. Soil quality - A critical
review[J]. Soil Biology and Biochemistry, 2018, 120: 105-125

[3] SKR{, IKILE, Bk, B, €7, KEY. tERRERULEER
B:BExR[I]. TEEFEIR, 2020, 57(4): 783-796
Zhang J L, Zhang J Z, Shen J B, Tian J, Jin K M, Zhang F S. Soil
health and agriculture green development: Opportunities and challenges
[J]. Acta Pedologica Sinica, 2020, 57(4): 783-796 (in Chinese)

[4] GuolJH, Liu XJ, Zhang Y, Shen J L, Han W X, Zhang W F, Christie
P, Goulding K W T, Vitousek P M, Zhang F S. Significant acidification
in major Chinese croplands[J]. Science, 2010, 327(5968): 1008-1010

[5] Wicke B, Smeets E, Dornburg V, Vashev B, Gaiser T, Turkenburg W,
Faaij A. The global technical and economic potential of bioenergy from
salt-affected soils [J]. Energy & Environmental Science, 2011, 4(8) :
2669-2681

[6] Khan S, Naushad M, Lima E C, Zhang S X, Shaheen S M, Rinklebe J.
Global soil pollution by toxic elements: Current status and future
perspectives on the risk assessment and remediation strategies - A review
[J]. Journal of Hazardous Materials, 2021, 417: 126039

[7] Shaheb M R, Venkatesh R, Shearer S A. A review on the effect of soil
compaction and its management for sustainable crop production [J].
Journal of Biosystems Engineering, 2021, 46(4) . 417-439

[8] FAO. The state of the world’ s land and water resources for food and
agriculture: Synthesis report 2021 [EB/OL]. [2023-12-20]. https://
www. fao. org/3/cb7654zh/online/cb7654zh. html

[9] FAO. Global assessment of soil pollution: report 2021[EB/OL]. [2023-
12-20]. https://www. fao. org/3/cb4894en/online/cb4894en. html

[10] Lal R, Bouma J, Brevik E, Dawson L, Field D J, Glaser B, Hatano R,
Hartemink A E, Kosaki T, Lascelles B, Monger C, Muggler C, Ndzana
G M, Norra S, Pan X C, Paradelo R, Reyes-Sanchez L B, Sandén T,
Singh B R, Spiegel H, Yanai J T, Zhang J B. Soils and sustainable
development goals of the United Nations: An International Union of Soil
Sciences perspective[J]. Geoderma Regional, 2021, 25: €00398

[11] ALH, RFE, Fix, KR, HEH, KKE . Hitfsih T EERWR
HRERZ[J]. LHEFR, 2022, 59(3): 625-642
SiSC,WuYC,LiY, TuC, FuCC, Luo Y M. The current research
progress and prospects of cultivated and grassland soil health: A review
[J]. Acta Pedologica Sinica, 2022, 59(3) : 625-642 (in Chinese)

[12] Rok'E, SEpee, Fh, HHFE, KEY . tEMEDBES T ERE]]
RERZ . £HRZE, 2021, 51(1D): 1-11



204

0 LN ES I Y NS S 4

2025 4F 45 30 %

[13]

[14]

—
=

[17

[18]

[19]

[20

[21]

[22]

Zhu Y G, Peng J J, Wei Z, Shen Q R, Zhang F S. Linking the soil
microbiome to soil health[J]. Scientia Sinica ( Vitae), 2021, 51(1):1-11
(in Chinese)

Rinot O, Levy G J, Steinberger Y, Svoray T, Eshel G. Soil health
assessment: A critical review of current methodologies and a proposed
new approach [J]. Science of the Total Environment, 2019, 648: 1484-
1491

Lehmann J, Bossio D A, Koégel-Knabner I, Rillig M C. The concept and
future prospects of soil health[J]. Nature Reviews Earth & Environment,
2020, 1(10): 544-553

RES, EHRE,NEE, T8E, TP, LR, FLEF . ET
CiteSpace FIiB ik SB[ I]. £HFW, 2022, 42(3): 1224-1239
Wu SN, Wang XF, Liu T T, WangJ L, Yuan X Z, He Y X, Kong W
W. Research progress of wetland restoration based on CiteSpace [J].
Acta Ecologica Sinica, 2022, 42(3): 1224-1239 (in Chinese)
FAlhl, FhA K. B F CiteSpace MK B X Bkt EH4T[J].
2018, 38(11) : 4064-4076

EEER,

Zhang C C, Sun C Z. Bibliometric analysis of water footprint based on
CiteSpace [J]. Acta Ecologica Sinica, 2018, 38 (11) : 4064-4076 (in
Chinese)

ME, XNFEE, BEN, BER, WK, EBE, MEF. BT
TEMNERMESETLARMAISFI]. RYEHR, 2021, 38100
1748-1759

Liu Y, Liu BC, Cheng C G, QiuM J, Wang K'Y, Mao L X, He Y B.
Bibliometric analysis on the effect of climate change to apple based on
Citespace [J]. Journal of Fruit Science, 2021, 38(10) : 1748-1759 (in
Chinese)

KRR, REGH, INRUE, IBFEF . BT CiteSpace B9 £ 25 XU TN B K it R
[J]. %W, 2022, 42(24): 10338-10351

YuX, YuRL, Sun SF, Deng W P. Research progress of ecological risk
assessment based on CiteSpace [J]. Acta Ecologica Sinica, 2022, 42
(24): 10338-10351 (in Chinese)

KRR, BAE, RA, RED, KR, BEE, KT, BFER. EF
CiteSpace FITNEEMAMNIBMA RIS SMAHM[I]. LEIER, 2023, 54
(1):202-212

Zhu K W, Yang HJ, Song D, Zhang L X, Zhang S, Huang C Q, Zhang
K, Chen Y C. Research trends and hot spot analysis of functional organic
fertilizer based on CiteSpace[J]. Chinese Journal of Soil Science, 2023,
54(1): 202-212 (in Chinese)

BEi, WIEE. RS, BREE. BEBEA, KR ETXHITENXS
R RBERI]. £E5F|, 2023, 43(3): 1294-1307

Xiao C Y, Hu Q Q, Chen X S, Zhao T Q, Guo X M, Chen F H.
Research progress of based on
bibliometric [J]. Acta Ecologica Sinica, 2023, 43 (3) : 1294-1307 (in
Chinese)

BE, RRT, KEH, AR, TH, 2. tHERNBERAMBERE
WEMFEAMEI]. Rl TR, 2016, 32(16): 233-240

Gao X, Wu K N, Chen X Z, Zhou Z, Yu X, Wei H B. Feasible potential

atmospheric nitrogen deposition

of cultivated land quality promoted by land consolidation project [J].
Transactions of the Chinese Society of Agricultural Engineering, 2016,
32(16): 233-240 (in Chinese)

BRAE, FLEE, K, IBRE, =X, KEE. ETARELREXK
MHBRETNGEREZESEAL] R I REH, 2019, 35(10):
234-242

Wen L Y, Kong X B, Zhang B B, Sun X B, Xin Y N, Zhang Q P.
Construction and application of arable land quality evaluation system
based on sustainable development demand [J].

Chinese Society of Agricultural Engineering, 2019, 35(10) : 234-242 (in

Transactions of the

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

Chinese)

KA, RET, 85, HiES . BEAMERFTETEN ). K REGH
3, 2020, 27(3): 294-300

Zhang X D, Wu K N, Zhao R, Yang Q J. Evaluation of healthy
productivity of cultivated land at county scale [J]. Research of Soil and
Water Conservation, 2020, 27(3): 294-300 (in Chinese)

B, RET, B, 35, REH, KK, ETHEDESHEMH T
TRERFM AL RUNAFR, 2021, 52(6): 333-343

Zhao R, Wu K N, Yang QJ, Feng Z, Zhao HF, Zhang Z. Farmland soil
health evaluation method based on soil function and soil threat [J].
Transactions of the Chinese Society for Agricultural Machinery, 2021, 52
(6): 333-343 (in Chinese)

BRCT, FLAEE, BT, £H, RELE, ERA, WEH. AX5ERH
M BRETEN . ABREE TN R AG[I]. KL REFFR, 2021, 28(2):
375-381

Chen W G, Kong X B, Liao Y B, Wang X, Song F S, Wen L Y, Zhang
B B. Evaluation of cultivated land quality in the Loess Plateau: A case
study of Yanchuan County, Shaanxi Province[J]. Research of Soil and
Water Conservation, 2021, 28(2): 375-381 (in Chinese)

BRSO, AR, MR A, RAE, K. EFEXR-ha-4ENHhE
REMNEREEMESERAD]. PEREXFFR, 2021, 26(5) :
106-117

Chen W G, Kong X B, Wen L Y, Zhu HM, Zhang B B. Construction and
application of cultivated land health evaluation index system based on demand-
function-dimension[J]. Journal of China Agricultural University, 2021, 26
(5): 106-117 (in Chinese)

A, =, RiBR, XHERE, KREE, KL, KKE. TEIMS LRE
BE[J]). L2, 2021, 58(5): 1073-1083

Sun X, LiQ, YaoHF, LiuM Q, WuD H, Zhu D, Zhu Y G. Soil fauna
and soil health[J]. Acta Pedologica Sinica, 2021, 58(5): 1073-1083 (in
Chinese)

IR, X%, FH, KER, KEY. tERRERERS TN T E
Bt RII]. LR, 2022, 59(3): 603-616

Zhang J Z, Li Y Z, Li Y. Zhang J L. Zhang F S. Advances in the
indicator system and evaluation approaches of soil health [J]. Acta
Pedologica Sinica, 2022, 59(3): 603-616 (in Chinese)

AEE, KR, kB, BARETT, ICF . FRBEMMEIETE FIR
REEEM[I]. PERMBE, 2023, (D: 21-22

Zhang J B, Sun B, Luo Y M, Yan X Y, Shen R F. Carry out the
construction of healthy cultivated land and consolidate the foundation of
food security [J]. China Rural Science & Technology, 2023 (1) : 21-22
(in Chinese)

AL RRT, BSRIT, MACFE, RKEE . ML OSSR
REFGRFAEAFRGERI]. LWPH, 2023, 60(5): 1231-1247

Sun B, Zhu A N, Yao R J, Shen R F, Zhang J B. Research progress on
barrier remediation technology and productivity enhancement model for
fluvo-aquic soil, red soil, and saline-alkali soil [J]. Acta Pedologica
Sinica, 2023, 60(5): 1231-1247 (in Chinese)

Gao D D, Wang FM, LiJ, Yu S Q, Li Z A, Zhao J. Soil nematode
communities as indicators of soil health in different land use types in
tropical areal J]. Nematology, 2020, 22(6): 595-610

Onet A, Dincd L C, Grenni P, Laslo V, Teusdea A C, Vasile D L,
Enescu R E, Crisan V E. Biological indicators for evaluating soil quality
improvement in a soil degraded by erosion processes[J]. Journal of Soils
and Sediments, 2019, 19(5): 2393-2404

LiK L, Wang C, Zhang HY, Zhang J L, Jiang R F, Feng G, Liu X J,
Zuo Y M, Yuan HM, Zhang C C, GaiJ P, TianJ, LiHF, Sun Y, Yu

B G. Evaluating the effects of agricultural inputs on the soil quality of



4 3]

KT A%« T SCR T8 23 BT A - S A B F 5 i

205

smallholdings using improved indices[J]. Catena, 2022, 209: 105838

Standing Committee of the 13™ National People’s Congress. Law of the

[34] 3KITR, ESHM, =%, 3k, KER, KEM. RALBERTNE People’s Republic of China on the Protection of Black Soil [EB/OL].
RMEMNETERE[J]. LEFE, 2024, 61(4): 879-891 [2023-12-20]. www. zfs. moa. gov. cn/flfg/202207/t20220712_6404544.
Zhang J Z, Wang G Z, Li Y Z, Zhang W J, Zhang J L, Zhang F S. Re- htm (in Chinese)
thinking the establishment of the farmland soil health assessment system [40] BiE, REH, NEHE, K&, 285, KEE. BN LERESEEHR
[J1. Acta Pedologica Sinica,2024, 61(4): 879-891 (in Chinese) HRREMPEMBRI]. LEFR, 2021, 58(2): 331-343

[35] BRb, BRABZE, XIMK, #BRRA, WX . CiteSpace FIRE LA /75T Ge F, Xu K K, Liu A P, Zhang K G, Yun J J, Zhang A G. Progress of
BE[J]. RZZM5R, 2015, 33(2): 242-253 the research on soil environmental criteria in other countries and its
Chen Y, Chen C M, Liu ZY, Hu Z G, Wang X W. The methodology enlightenment to China[J]. Acta Pedologica Sinica, 2021, 58(2) : 331-
function of Cite Space mapping knowledge domains [J]. Studies in 343 (in Chinese)

Science of Science, 2015, 33(2): 242-253 (in Chinese) [41] European Union. Council Directive of 12 December 1991 Concerning the

[36] &R . M EA MR ARME[EB/OL]. [2023-12-20]. http://www. protection of waters against pollution caused by nitrates from agricultural
zzys. moa. gov. cn/tzgg/200803/t20080321_6310391. htm sources (91/676/EEC) [EB/OL]. [2023-12-20]. http://eur-lex.
Ministry of Agriculture of the People’ s Republic of China. Technical europa. eu/LexUriServ/LexUriServ. do? uri=0J: L: 1991: 375: 0001:
specifications for soil testing and formula fertilization [EB/OL]J. [2023- 0008:EN:PDF
12-20]. http://www. zzys. moa. gov. cn/tzgg/200803/t20080321_6310391. [42] Rijkswaterstaat. Soil quality decree [EB/OL]. [2023-12-20]. http://
htm (in Chinese) rwsenvironment. eu/subjects/soil/legislation-and/soil-quality-decree/

[37] X HRE. XFHEHEBEESRAMBREALEAE S/ LEHY [43] Rijkswaterstaat. Soil remediation circular [EB/OL]. [2023-12-20].
ESRER[)]. BEELER, 2016(4): 24-25 http://rwsenvironment. eu/subjects/soil/legislation-and/soil-remediation/
Ministry of Natural Resources of the People’s Republic of China. Guiding [44] Office of Emergency and Remedial Response. Ecological soil screening
opinions on implementing the balance between occupation and level guidance (Draft) [EB/OL]. [2023-12-20]. https://lmpublicsearch.
compensation by combining the increase in the quantity of cultivated land Im. doe. gov/SiteDocs/SW-A-005273. pdf
with the improvement of the quality of cultivated land [J]. Qinghai Land [45] MK, MEE, A, Bk7F, #i, BkB. FERBLIETEREE
& Resources, 2016, (4): 24-25 (in Chinese) BEICRSRE[J]. LEFIHR, 2021, 58(5): 1094-1109

[38] BARE. XFFREH LEEERKXAIIEEB/OL]. [2023-12- Hu W Y, Tao T T, Tian K, Zhao Y C, Huang B, Luo Y M. Status and
20]. https://www. gov. cn/zhengce/zhengceku/2019-12/18/content prospect of farmland soil environmental quality management in China[J].
5462127. htm Acta Pedologica Sinica, 2021, 58(5): 1094-1109 (in Chinese)

Ministry of Natural Resources of the People’ s Republic of China. On [46] B3, B8RA, EEW, KE. BAATMHRE T EEMILBSHEE]

carrying out the pilot work of comprehensive land consolidation across the
entire region [EB/OL]. [2023-12-20]. https://www. gov. cn/zhengce/
zhengeeku/2019-12/18/content_5462127. htm (in Chinese)

EE+ FFREZF. 2023, 36(1): 60-66
Zhou P, Mao X H, Hou H L, Zhang H. Comparing and benchmarking

on Australian and EU soil strategies[J]. Natural Resource Economics of

[39] E+ZELEARRFZASESERS . REARLMER LRI EEB/ China, 2023, 36(1): 60-66 (in Chinese)
OL]. [2023-12-20]. www. zfs. moa. gov. cn/flfg/202207/t20220712_ ﬁ{f?ﬁ] _ﬁrﬁ—_ q-y %—‘é{i
6404544, htm
FE—1EEE N VLR A, N R R RS PR 2 B W) R ORI B A 0, SR A

R AR 2

YéR%‘Eﬁ(/\ﬁ’,?E@ﬁ%Eﬁ(/\ﬁ’(C%%
4 A8 ER G SBR[ K O R R S 10 A,
Ecosystems & Environment .Geoderma { 2 =44 ) W Tk K8 CA0RGS , B i &35 336, #8 F2%4k

FENF LA SH =R TR . B S s
TE Agriculture

AR = [ Ol B IR 5 PR el R S A SR A I SR BR — AE L P TR S R RS SR A 4B
HRTE PR 22 0745 i BN BE R B8 — A 8 25 R AR (A 4RO A CRH A W 22 410 75 4F S &2

BRAEE BN RRAE, P EAL KRS IR A B BRI LA S0 et B A, EE
F LI AR PR UE Y DT T o 7R TS PR AT IR AT R R R 2R AR S T he | R E
PIIE I3 LA KA W R A5 Dy T R T R Y TAE . B SImE K B AR # &4 m B H/

I H /AR K TR TR | S AR Y R AT 973 3R Ak A £
Al J5UIT F A v iy Rl % 5 5 SR I A5 30 A3, M SGWFSY MR KR TEAE Nature Communications |
Microbiome . Global Change Biology . Ecology Letters . Environmental Microbiology . New Phytologist %
B PR — W 0 Bl o AL b e o e R TAR AL AL b [ B 2 S N AR TR R AR LR Mk 22 Bt 2
FAL h EA Y E IR SRR TR AT LAER R AL




