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Visual Analysis of Research Progress in Soil Health Assessment Based on Bibliometric

WU Xia'?, CAI Jinjun"?", LEI Jinyin'?, WANG Zhangjun', LI Weigian', CHEN Gang'?, BAI Yangyang'

(1 Institute of Agricultural Resources and Environment, Ningxia Academy of Agriculture and Forestry Science, Yinchuan 750002,
China; 2 Station of Observation and Experiment National Agricultural Environment in Yinchuan, Yinchuan 750002, China)

Abstract: This paper summarizes the research progress and development frontier of international soil health assessment, with a
view to providing reference for the research on soil health assessment in China. Based on the literatures related to soil health
assessment included in the core database of Web of Science, this paper used the CiteSpace tool to carry out a visual quantitative
analysis on the literature quantity, titles, keywords, authors and other information. The results show that: 1) Soil health assessment
is an interdisciplinary research field such as environmental science, soil science and agronomy, and is currently in a period of
rapid development. The United States have the greatest research strength and international influence in this field. Although China
started late, it has developed rapidly and has huge potential for development. 2) The concept of soil health ranges from narrow to
broad. Evaluation indicators from physical and chemical attributes to physical, chemical and biological comprehensive indicators.
Evaluation systems from single food production to multiple ecosystem service functions. Method models from expert experience
to system modeling. The technical means are gradually improved and perfected from routine detection to microbiology, GIS and
remote sensing. 3) Biological indicators, multifunctional quantitative assessment of soil, objective and accurate evaluation models
are the frontiers and hot spots of soil health assessment. The research on soil health assessment in China is still in the
development stage.

Key words: Soil health assessment; Index system; Method model; Bibliometrics; CiteSpace
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Fig. 1 Trend of literature output in the field of soil health assessment
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Fig. 2 The proportion of publications in top ten disciplines
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Table 1 The Publication status of top ten journals

HeRF L RTIP R (RE) 5 (%)
1 Applied Soil Ecology 73 4.35
2 Sustainability 58 3.45
3 Science of the Total Environment 57 3.40
4 Soil Tillage Research 53 3.16
5 Soil Science Society of America Journal 49 2.92
6  Agriculture Ecosystems Environment 44 2.62
7 Indian Journal of Agriculture Sciences 40 2.38
8 Geoderma 38 2.26
9 Agronomy Basel 37 2.20
10 Soil Biology and Biochemistry 34 2.03
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Table 2 The Publication status of top ten countries/regions
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7 hit] 76 1381 18.17 0.04
8 A 72 1126 15.64 0.03
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Table 3 The Publication status of top ten research institutions
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Table 4 The Publication status of top ten authors
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1 Garbisu C L 5 K2 PUYEF 24 0 802 33.42
2 Kumar A ENEE AR B 5T 45 E1): 5 22 2 281 12.77
3 Kumar S ERREAROM BIF5E 23 Bz 21 4 129 6.14
4 Acosta-martinez V Al F eS| 19 4 681 35.84
5 Ghimire R B 88 TG BF N ST K2 EH 18 6 132 7.33
5 Karlen D L 5 [ Alk X 18 7 933 51.83
7 Kumar R ENEEARO B TT 2% ENRE 17 5 129 7.59
8 Singh S RN XK HE 16 5 130 8.13
9 Sharma S PRFERE v = 15 2 100 6.67
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Table 5 List of high-frequency keywords for soil health assessment research

B! IR e PSari AR SRy
soil health 980 0.29 indicator 93 0.06
organic matter 359 0.12 physical property 92 0.07
organic carbon 340 0.17 soil fertility 86 0.05
nitrogen 218 0.10 soil health indicator 84 0.10
soil quality 197 0.10 bulk density 83 0.07
microbial community 181 0.17 organic amendment 81 0.08
enzymatic activity 173 0.13 biological property 76 0.11
microbial biomass 171 0.05 bacterial community 72 0.06
soil property 159 0.11 conservation agriculture 71 0.07
crop productivity 130 0.09 conventional tillage 70 0.04
microbial biomass carbon 112 0.05 microbial activity 66 0.04
no tillage 108 0.03 chemical property 65 0.07
heavy metal 106 0.21 crop rotation 65 0.03
ecosystem service 100 0.04 microbial community structure 64 0.04

1995-1996  1997-1998  1999-2000  2001-2002 [ HENISZ00ENNSNISSONGINZ00722008M 2009-2010  2011-2012

ccosyggn service

rop rotation 0 twge

zymatic activity ‘onVWOnal tillage
icrobial activity

@eavy tal‘rgan1coamendmegonservatlon agriculture
di icrobial bio asls
1CAQF icrobial community structure
Sroanic matter crobm?‘g omass carbon
@ Z L swa property
@ ganic carbon o Qlologlcql property
op pmg_iuctivitgoﬂ health indicator

0l fertility e lzr:perty =
SQI 1 acterical communi
| quality o -o icrobial community

gulk density jtrogen
Chemical prope

1996 1998

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

4 TEERITNTRXEIRNXMEE

Fig. 4 Time zone network of key words for soil health assessment
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