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Bibliometric Analysis of Research Literature on Soil Aggregates
During 2008—2021 Based on WoS Citation Database

Long Hui', Xiao Shengyang®, Shu Yingge'
(1.College of Agriculture s, Guizhou University s Guiyang s Guizhou 550025, China ;
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Abstract: [ Objective ] The objectives of this study were to obtain a deep understanding of the research
progress and future development trend regarding soil aggregates at home and abroad, identify the current
issues of great interest with regard to soil aggregates, and provide a reference for researchers and decision
makers in the field of soil aggregates. [ Methods] Based on the Web of Science Citation Database, and with
the help of VOSviewer, CiteSpace scientific atlas mapping software, and the BiblioShiny program analysis
tool in the R language, a quantitative analysis was conducted on the number of publications, journals,
countries (regions), institutions, keywords, and subject evolution of soil aggregate research. [ Results] The
number of papers published in the field of soil aggregates generally increased over time. In terms of national
research strength, the top three countries were China, the United States, and Germany. The number of
papers published by China far exceeded that of other countries, and accounted for 25.4 % of all papers published

relating to soil aggregates. Among the institutions conducting research on soil aggregates, the Chinese
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Academy of Sciences, the University of the Chinese Academy of Sciences, and the Northwest A&.F University
occupied the main positions. The main journals that published soil aggregate papers were Geoderma s Soil &
Tillage Research , Catena, and Science of the Total Environment. The strategic coordinate map and
keyword analysis showed that soil organic matter was the core subject of research in this field, and keywords
such as “loess plateau”, “conservation agriculture”, “ecosystem services”, “soil health”, and “microbial
community” were areas of intense research interest in this field in the past five years. [ Conclusion] Under the
background of climate change, research studies on soil aggregates, organic matter, and microbial biomass are

on the frontier of soil aggregate research. Sustainable agricultural development, soil health, and interdisciplinary

topics will become the focus of future research.

Keywords: Web of Science; soil aggregates; strategic coordinates; metrological analysis
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Table 1 Top 10 journals in the field of soil aggregate research from 2008 to 2021

LU BN K3 B/ % TLCS TGCS W H 202 HHRE
Ghoderma 578 5.1 4412 18 622 7.422 GRAE|
Soil & Tillage Research 535 4.7 4661 17 601 7.366 faf 2=
Catena 354 3.1 2 497 8 769 6.367 3|
Science of the Total Environment 282 2.5 577 7 553 10.753 faf 2%
Soil Science Society of America Journal 274 2.4 1977 7 109 3.564 EH
Soil Biology & Biochemistry 254 2.3 3 244 12 517 8.546 e H
Journal of Soils and Sediments 188 1.7 600 2 709 3.536 [
Europena Journal of Soil Science 165 1.5 929 3242 4.178 B [
Revista Brasileira de Ciencia do Solo 156 1.4 444 1978 1.566 (]
Land Degradation & Development 147 1.3 710 3 367 4.377 i E
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Table 2 Top 10 countries in the number of papers on

soil aggregate research from 2008 to 2021

P R i/ % TLCS TGCS
China 2 860 25.4 10 093 62 309
USA 2 496 22.1 8 792 75 538
Germany 930 8.2 4 950 32 096
Brazil 765 6.8 1 884 12 822
Spain 678 6.0 2 130 20 709
Australia 661 5.9 2 228 19 746
France 628 5.6 2 814 17 751
UK 616 5.5 1984 19 333
India 502 4.5 1701 11 746
Canada 478 4.2 1423 13 746
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Fig.4 Global national geographic Map of soil aggregate research in 2008—2021
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Table 3 Research institutions with the highest number of papers in the field of global soil aggregate research from 2008 to 2021

Bl 4 4 BRI/ A/ % TLCS TGCS
Chinese Acad Sci Hh R B 848 7.5 4 304 21 486
Univ Chinese Acad Sci PN 264 2.3 1125 4688
Northwest A&.F Univ PHIb A HRBHEE R 2 246 2.2 1315 4 657
USDA ARS I [ Al 8 A M B 5 i 229 2.0 754 4613
Chinese Acad Agr Sci [ Ol Bl 2 B 145 1.3 777 3 263
China Agr Univ LRNETV 3N 139 1.2 529 3190
CSIC VYT i S5 L F L 2R 2y 136 1.2 426 4 345
Huazhong Agr Univ e dh el kA 126 1.1 1017 3402
INRA 2 Al B2 B 5T B 125 1.1 919 4423
Ohio State Univ k22 M 31 K2 110 1.0 651 3703
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Fig.5 Atlas of global research institutions and their cooperation relationships in soil aggregate research from 2008 to 2021
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Fig.6 Co-occurrence of keywords in soil aggregate research from 2008 to 2021

2.5 HARBEH

A SCHFIE S B Biblioshiny Y &R W& A b [ 3
T30, I A B 18 23 BTS2 Law 458 AFE 1988 4 JF
S — Tl 5k w43 BT O 2 L R R A i 2 A 5T 3 08
22 R AH I % R0 43R [0 A A R e T A A
P 4 G BR B A AR A 2 1) 0 BE L G\ A bR AR 3R %%
J¥ . Density % ) 7R BF 78 32 81 9 3 K R, %
DU 6 3 N B K FR L TF 9 8 T A Centrality
Clap O B ) 26 R 5 RS TR AR TR W) N 0T 55 B0 1) F
FEHL . RS HIH T 7 AR S TR
2 FIRAR M e 30 56 ] op ) B B I T A A
J&rp iy 3 G A Ok T IR A M A W B R

MR AT TE N A . 7 D o PSR MR B 5 R A
Aen P R RS R B A L. ST 37
T L RBR G B R R AL XA
RS AR W 5 2 U 2R B AR IZ BT 0
RN 2 UL 28 A1 24 A B R R i R R g
BLT5 1 G BR %5 47 M1 67 X G MR 18] .0 FE AR,
JE LB R . W] HEAE A A e I P A A
MROCHERIER R WU H S0 EEERES . H 67
RN LA R R L M R, gis 5T M 7T
FEA I SR BR P 3 A~ G2 BRAR 2 17 L J3E R4 T2 60 L 4
ARG 158 B 3k T R A K i Ok 7 Bk R KR TS
U G B AR T EE— A 05 XX A FE A



519 T

s

% AT WoS BISCEE FEXT 20082021 4F 3 T 58 PR BIF 52 SCHR Y 1 4 23

203

WF58. W Rillig &5 & &0 8 A B &R A
(AMP) M 2GR HHEE 1 (GRSP) 5 + 3 A BB &
PRI F . Wang VOB 5 3 B B 25 F B 1) A 4 A
T RARAR E MERRAL, LIRS AR T B 2 R

Mo w1727 XA EEAL T VR Z LR
AR A i) o P oy 3 R ARG 6 2% ™ - A Bl e ”
“E P RS R R D) AR IZ SO A
(O EPRY 3SR

Fz4 20082021 EXEFARGHARXBRARRER

Table 4 Keywords emerging information of soil aggregate research from 2008 to 2021

Piiar R TF 16 1 1) S5 R Ia) Hif 18] X ] (2008—2021 4F)
pasture 14.46 2008 4 2015 4
infiltration 12.47 2008 4F 2011 4F
cultivation 12.02 2008 4 2012 4
seal formation 8.59 2008 4F 2010 4F
corn 8.29 2008 4 2011 4
wettability 15.77 2009 4 2013 4
soil physical property 9.76 2010 4F 2013 4
hydrophobicity 9.77 2011 4F 2015 4F
pine forest 9.13 2011 4 2013 4
state 8.53 2011 4 2013 4
bulk density 8.32 2011 4F 2012 4F
root growth 8.11 2011 4F 2016 4F
charcoal 9.78 2013 4 2017 4
spectroscopy 10.34 2016 4 2019 4
china 13.38 2017 £ 2018 4
construction 8.71 2017 4 2021 4
temperate 8.56 2017 4 2021 4
bacterial community 8.65 2018 4 2021 4
use efficiency 8.14 2018 4F 2021 4
vegetation restoration 11.47 2019 4 2021 4F
long term fertilization 10.35 2019 4F 2021 4F
ecosystem service 10.15 2019 4F 2021 4
aggregate associated carbon 9.71 2019 4F 2021 4F
conservation agriculture 9.59 2019 4F 2021 4F
soil health 8.25 2019 4 2021 4

5 20082021 FXEARGCHARLIEARGCEIREETER

Table 5 Study on soil aggregates-thematic evolution information of soil aggregates from 2008 to 2021

RERS F Kt ia] [ O B R
1 soil organic carbon soil organic carbon. aggregate stability, biochar, soil aggre- 155 364
(3R PR gate, soil aggregate stability, organic carbon, bulk density ’ ’
9 soil aggregate soil aggregates, soil quality, tillage, no-tillage, microbial 144 .77
(G=%: 1%k 2" ) community, soil health, fertilization ’ :
54 soil organic matter soil organic matter, soil aggregation, carbon sequestra- 155 3.64
: o . . . R . .5 .
(HEH LD tion,climate change,microbial biomass,soil carbon
1% soil structure soil structure, aggregation, organic matter, soil physical 0.97 9.35
o . . o . .35
(FHELERD properties, soil fertility, earthworms
. soil erosion soil erosion, land use. soil properties, runoff, soil erod- )
5 . e . . . . . 0.98 8.43
OK 235 ibility. soil texture, rainfall simulation.soil loss
6% Soil( 46 soil, aggrcgatcs, aggregate, microstructure, heavy 111 10.32
metals, nitrogen
7% Glomalin(H % 25 2 glomalin, arbuscular mycorrhizal fungi, glomalin-related 0.60 3.32

soil protein, soil enzymes.biodiversity, fungi
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