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Visual analysis of studies on effects of continuous cropping on soil
microbial communities based on bibliometrics

YANG Yang, WANG Hong", ZHANG Xuebing, ZHANG Fan, HAO Lanlan

Institute of Fruit and Floriculture Research, Gansu Academy of Agricultural Sciences, Lanzhou 730070,
Gansu, China

Abstract: [Background] Long-term continuous cropping deteriorates the soil environment,
disrupts the soil microbial community balance, and impacts soil ecosystem health. [Objective]
This paper employed a bibliometric approach to explore the current research status, hotspots,
and development trends related to the effects of continuous cropping on soil microbial
communities. [Methods] CiteSpace was used for the visual analysis of the studies on the effects
of continuous cropping on soil microbial communities that were published from 2003 to 2023 in
the Web of Science (WOS) core collection. The analysis involved publishing countries/regions,
institutions, authors, and keywords. [Results] A total of 1 652 publications were screened out.
The annual number of publications showed a general increasing trend. China’s annual
publications in this research field kept growing, with the number of total publications during
2003-2023 ranking first globally. The Chinese Academy of Sciences was the institution with the
largest number of publications. The research team led by LIANG Aizhen was highly influential.
The Applied and Environmental Microbiology was deemed as the core journal in this field. The
research hotspots in this field included the interaction mechanisms between microbial
communities and the soil carbon and nitrogen cycling during continuous cropping. The
responses of soil microbial communities to tillage measures were also a key research area.
[Conclusion] The bibliometric analysis suggests that future research should focus on the
integrated use of multiple microbiological methods to investigate how soil microbial
communities mediate changes in soil environments and food webs during continuous cropping.
Additionally, the regulation and improvement of soil microbial communities by agricultural
management practices should be a primary focus in the future studies.

Keywords: continuous cropping; microorganisms; CiteSpace; bibliometrics
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A Chart of the trend of publication volume by country from 2003 to 2023
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Figure 1 Statistics on the trend of national publications from 2003 to 2023. A: Statistics on the annual

publications of each country; B: Statistics on the annual number of publications in this research field; C:
Total number of publications by country.
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AR SRR B T 1 652 e, Hiph[E
RICEANEE (482 F), A A SCE 29.18%.
SR 5T U R S R A N A
e, 2003-2013 4Efa], FEASCEEE, MIE
20132023 4[] o [ 76 i G K SCH BRI 55—
FERETE 2014-2023 4 [A] Hp [ 781X — 1 57 455k
{1 4 S R, R e % 5 Xzt
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AR A BRI PRV 52 Wi A G 5%
RO AIHET 15 A EZ/HIX (3 48 )L
e 512 Mgk 1 s, B/ X AL 7
AR E A 2 iR, A 1 0] HNZBFIE 4
B e SC B R [ 2 O v [l (China) (482), Hk
JFEE(USA) (171), finEE-K(Canada) (36). EJI
JiF (India) (34)F1 PG (Brazil) (28)% ., HIRKIE
T A5 B FR O (B G R SR /b X R Ty
IEARSESC R, drE 2A vl AT E (1.04) 78 HTHE
Bl i B 5 i o e, R E AR AT

F1 EXEE15 WER/M X

Guh 5 AL E RSB, BA B
)y, OO EE . g R L SR TEE
BTG, AR g b OB T B
(0.13)F1E2 75 (0.13).

A ST U R SO AL Sy v [ )2
FE(Chinese Academy of Sciences) (87). 3£ [E4K
b R A b B 27 WF 98 B (Agricultural Research
Service U.S. Department of Agriculture Agricultural
Research Service) (40) Al H [# & b Bl 27 B
(Chinese Academy of Agricultural Sciences) (38)
(& 1) HhhERA B AR BA RS
AHLGME(0.29) (1B 2B), FREAH RSB S H
BTG S B B D), BA B A2
FEU Ry 3 B AR M FB AR M B 27 A 52 52 (0. 11) A
[ Ak K 5#(0.09)

23 {EEMBWIEESH

WU R SCHE# AL 662 i, K SCHERT
15 WPEE SR 2 o, Horpr, R SCRHBCR AR
# A CAI Baiyan (12). WU Fengzhi (9). DAI

Table 1 Top 15 countries/regions and institutions
Ranking Country/ Count  Centrality Institution Count  Centrality

Region

China 482 1.04 Chinese Academy of Sciences 87 0.29
2 USA 171 0.46 Agricultural Research Service U.S. Department of 40 0.11

Agriculture Agricultural Research Service

3 Canada 36 0.00 Chinese Academy of Agricultural Sciences 38 0.07
4 India 34 0.13 University of Chinese Academy of Sciences 31 0.01
5 Brazil 28 0.13 China Agricultural University 30 0.09
6 Germany 24 0.11 Northwest A&F University 27 0.02
7 Australia 22 0.13 Nanjing Agricultural University 25 0.01
8 France 20 0.00 Shenyang Agricultural University 24 0.01
9 Pakistan 19 0.09 Heilongjiang University 19 0.02
10 Kenya 14 0.08 Gansu Agricultural University 19 0.02
11 Argentina 11 0.02 Heilongjiang Academy of Agricultural Sciences 18 0.02
12 Switzerland 10 0.03 Fujian Agriculture and Forestry University 17 0.03
13 England 9 0.03 Northeast Agricultural University 16 0.00
14 Italy 8 0.03 Agriculture and Agri-Food Canada 16 0.02
15 Spain 8 0.00 Huazhong Agricultural University 15 0.02

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



MR S | T SCHERTE R S 3 A X SR W A v S T 4 AT LA 2 A 431
A B
\;‘ ‘%
G.:mé AQ,r Univ.
ARGENTINA J Chinese Acay Agr 'St
£ Nanihf bﬂ“’ ‘Hetlengjiang Univ *
- Nl AU‘STRALIA \Q' estA&F Univ
N e Chinese A ‘?
GERJV[ANY i ‘ " X Ujﬁmﬁ:zné;:mg Acad Agr Umv
BRAZIT KF"{YA \ +/China Agr Um\ Tu]mn Agr & Forestry Uinv
/I LM\l:ADA R (gl X Shl.ll}ﬂm: Agr Uinv
INDIA A
B 2 AXERMEX@AFNAB)EERIRER RSN ELACER TS S Z B E R

KA, HHRMEZRINZ AL, HrpooEs. TR,

Figure 2 Knowledge graph of cooperation between countries/regions (A) and institutions (B). The lines of
the same color in the figure represent the cooperative relationship between the related nodes, the more lines,
the stronger the co-occurrence of the node, and the higher its center value. The same below.

2 SABCHERAT 15 WIEE TS IMES

Table 2 Top 15 authors and co-cited authors in frequency

Ranking Authors Count Centrality Co-cited authors Count Centrality
1 CAI Baiyan 12 0.02 EDGAR RC 177 0.02
2 WU Fengzhi 9 0.01 CAPORASO JG 141 0.02
3 DAI Chuanchao 9 0.01 ZHOU XG 136 0.06
4 ALI Ahmad 7 0.01 FIERER N 130 0.06
5 YAO Qin 7 0.01 XIONG W 119 0.04
6 LIU Junjie 7 0.02 LI XG 109 0.02
7 LIANG Aizhen 7 0.05 VANCG ED 100 0.05
8 WANG Guanghua 7 0.00 ACOSTA-MARTINEZ V 38 0.24
9 JIE Weiguang 6 0.00 MAGOC T 85 0.01
10 SHEN Qirong 5 0.01 WANG Q 78 0.02
11 WRIGHT Alan L. 5 0.01 ZHAOJ 74 0.02
12 LARKIN Robert P. 4 0.02 LIU X 74 0.02
13 WANG Mei 4 0.02 ROUSK J 74 0.02
14 ZHANG Yan 4 0.01 GARBEVA P 72 0.10
15 LIN Wenxiong 4 0.01 BERENDSEN RL 69 0.03
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Figure 3 Knowledge graph of published authors (A) and co-cited authors (B).
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x3 AXEF 15 AR EREXER

Table 3 The information of the top 15 journals

Ranking  Journal Count  Centrality Publishing country/region  Impact Factor
1 Soil Biology and Biochemistry 776 0.01 England 9.7
2 Plant and Soil 650 0.02 Netherlands 4.9
3 Applied Soil Ecology 607 0.02 Netherlands 4.8
4 Biology and Fertility of Soils 552 0.01 Germany 6.5
5 Applied and Environmental Microbiology 500 0.05 United States 4.4
6 PL0oS One 462 0.01 United States 3.7
7 Soil and Tillage Research 417 0.02 Netherlands 6.5
8 Agriculture Ecosystems and Environment 399 0.03 Netherlands 6.6
9 Soil Science Society of America Journal 380 0.01 United States 2.9
10 Frontiers in Microbiology 356 0.02 Switzerland 5.2
11 Scientific Reports 338 0.01 England 4.6
12 FEMS Microbiology Ecology 335 0.03 Netherlands 4.2
13 ISME Journal 322 0.01 United States 11.2
14 Microbial Ecology 302 0.02 United States 3.6
15 Nature 281 0.03 England 64.8
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Figure 4 Knowledge graph of published journals (A) and cited literatures (B).

*4 WEIBURERSH 15 M5 E

Table 4 Top 15 cited references and the importance index

Nguyen NH (2016)

* Bail (2015)
| /Ehou XG (2017) Xiong W (2015)

o .( en'S (2018) Dong LL (2016)
= B ¥ 2
SRR U Ten X (R017) ( nen § (2019)
L.l.?(G&ZQM} Xiong W (2015)  song XH 2018)
R Core T'eam (2018)  Zhao QY (2018)
Pervaiz ZHA2020) Bolyen E (2019)  Qin SH2017)
Fierer N2017) - i WH (2018)
Chen P2020) - Popg 1L (2017) Wu LK (2016)
Edwards J (2015) Shen £7 (2018)
Bangriee S (2019)
Banerjee'S (2018)

Ranking Literatures Journals Count Centrality

1 Long-term continuous cropping of soybean is comparable to crop rotation in Soil and Tillage 43 0.02
mediating microbial abundance, diversity and community composition['4! Research

2 Rhizospheric soil and root endogenous fungal diversity and composition in Microbiological 38 0.05
response to continuous Panax notoginseng cropping practices(!! Research

3 Different continuous cropping spans significantly affect microbial community Microbial 35 0.02
membership and structure in a vanilla-grown soil as revealed by deep Pyrosequencing!!”l  Ecology

4 Effects of continuous cropping of sweet potato on the fungal community structure Frontiersin 34 0.04
in rhizospheric soill!®] Microbiology

5 Response of soil fungal community structure to long-term continuous soybean Frontiersin 34 0.02
cropping!!®] Microbiology

6 Continuous-cropping tobacco caused variance of chemical properties and structure Land Degradation 33 0.04
of bacterial network in soils?% and Devel opment

7 Significant relationship between soil bacterial community structure and incidence  Archives of 30 0.03
of bacterial wilt disease under continuous cropping system!?!l Microbiology

8 Analysis of the community compositions of rhizosphere fungi in soybeans Microbiological 28 0.05
continuous cropping fields!?? Research

9 Fungal pathogen accumulation at the expense of plant-beneficial fungi as a Soil Biology and 28 0.04
consequence of consecutive peanut monoculturing!?’! Biochemistry

10 The effect of long-term continuous cropping of black pepper on soil bacterial PLoSOne 27 0.01
communities as determined by 454 Pyrosequencing?*!

11 Long-term coffee monoculture alters soil chemical properties and microbial Scientific Reports 24 0.12
communities!'®

12 Soil microbial communities in cucumber monoculture and rotation systems and Plant and Soil 23 0.03
their feedback effects on cucumber seedling growth?’!

13 High-throughput sequencing technology reveals that continuous cropping of Chinese Medicine 22 0.01
American ginseng results in changes in the microbial community in arable soil!¢]

14 Soil bacterial and fungal community dynamics in relation to Panax notoginseng ~ Scientific Reports 21 0.01
death rate in a continuous cropping system7]

15 Breaking continuous potato cropping with legumes improves soil microbial PLoSOne 20 0.02

communities, enzyme activities and tuber yield?®]
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Table 5 Network map of category burst detection
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5%, NI SRR S R 5 R 4 4
== AL 9 A2 Al R T R R BF 5 1 27 1]
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Subject Year Strength Begin End 2003—2023
Soil Science 2003 13.42 2003 2023 N —
Agriculture 2003 6.64 2003 2023 [ —
Chemistry 2003 3.64 2007 2023

Horticulture 2003 3.21 2008 2023

Chemistry, Analytical 2003 3.17 2011 2023

BASRYE AR, B SRR SOR HAB AR, BORLAY SR R FOR SCBE TR R BRI 8], “begin”Hl“end™ 1) 718 S B 1] 5
BT ] )RG5 A E] , - “strength” 38758 G B i) ¢ Ui BE , 9 R3S S B A) 78 SC 3 vt SR AR vy . Lo S A
JERB O Lok, T .

Each bar represents a year, the thinner bar represents other years, the thicker bar represents the time of keyword emergence,
“begin” and “end” represent the start time and end time of keyword emergence, and “strength” represents the strength of
keyword emergence. The greater the intensity is, the higher the frequency of the keyword in the article, the greater its
importance and attention, the same as below.
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Table 6 Top 15 keywords in terms of citation count

Ranking Keywords Count Centrality
1 Diversity 255 0.07
2 Microbial community 187 0.06
3 Nitrogen 136 0.07
4 Carbon 131 0.07
5 Management 125 0.08
6 Rhizosphere 120 0.04
7 Plant 109 0.03
8 Growth 106 0.03
9 Microbial biomass 102 0.06
10 Tillage 99 0.07
11 Soil 99 0.04
12 Bacterial community 96 0.04
13 Enzyme activity 92 0.04
14 Organic matter 91 0.03
15 Crop rotation 85 0.04

Continuous cropping
DynamicsRhiZOSpheI'e :

Microbial community

.......
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s e So.ﬂBacterial
Microbial mﬁm,@ ' -
: s y&éaéb?ﬁ Enzyme activity
: Tlllage RBO,L'_,’- "—‘-,‘*_ Tr-:mperature
Management Crop Rotation
' Bacterial community
Organic matter Acid

5 xR I ENRERE
Figure 5 Knowledge graph of keyword co-occurrence.
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Table 7 Network map of keywords burst detection
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(microbial biomass) (20.76) . & (nitrogen) (10.47) .
75 L7 92 T8 i (ary lsulfatase activity) (8.31), & FH
(management) (8.26)F1#k 1F (tillage) (8.13)%
(& 7)o

HIZE 7 ATk, VEVEVER R TP U M e s
A0 1 - S SR S0 R 07 T8 IS A 1 5T R
IR R Z— o MAEYAEY R DEES RS T
HWEEEMER, WY B IEMEEMAS
Ry oigeta et Bk, R Ay
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AL D T -3 v AT g AR W S 2
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HEAEAE PR 38 N3G 0, 74 BR Y 35 B A R B
RS, AR IR A A A ] ST 0 R
IR0 AEYE N P AR FEN S S
R R E AL AR S A AR T
R 90%, Ml ferp 3 B RUR A P e

Keyword Year Strength  Begin End 2003-2023

Microbial biomass 2003 20.76 2003 2023 [r——

Nitrogen 2003 10.47 2003 2023 f—

Crop rotation 2003 6.03 2003 2023

Arylsulfatase activity 2003 8.31 2003 2023

Organic matter 2003 4.1 2004 2023

Phosphorus 2003 4.77 2004 2023 ———
Tillage 2003 8.13 2005 2023 —— —
Management 2003 8.26 2005 2023 [p—
Carbon sequestration 2003 5.16 2005 2023 ———
System 2003 4.46 2006 2023

Intercropping 2003 3.49 2006 2023

Cotton 2003 4.65 2007 2023

Fatty acid 2003 3.63 2007 2023

16S rRNA 2003 4.13 2009 2023

Temperature 2003 4.83 2011 2023 —— — —

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



438 A 2 AR

Microbiol. China

4 /0 3 2 P RR Y [ E MR AL 2B, Bk
SO T A0 R B
BEHRDIIEIITRA , BEIEHE IR S TEE MRS
SR HABIR P OCE K . BB IR IR S 5
GO N I RE PSR % N ER VSR R
R A e ) S SR TR A - DT FE AR R IR I . L
H 5 A R I Tl 2 SR IR T L SRR MR — 26
HE IR, 57 BB R IR T RE A8 ik AL 07 A ik
BRLRR TR B0 7K AR KL, OB o3 i R B RR R 2R AL
PIRIAR L 955 B Ak a9 X —ad # T +
BRI AA R X, FNOHREE
FPIR AR TC R B E 2B A, Hok, A
B Ak A o 2 77 A R 5 A TR RR I ,
RABEHA R, 2P AEYURBER .
75 FE A TR I Tl A ML ST A 20 Ak AT B0 o A 1
KU, A B T YeRs LA DL
WEAb, 57 BEAT R P Ml ) T35 P 5 - SR S DA

Ko GV Y AR R A B T R A L
Lo . R, AR, WFSEEE XOY HE AR IR
ik i A 38 v B/ I DG B B i g v . ek 8
1 AR PR BRI S M, AT DA o SRR
PTG 2, B LR YE, M o 1 R
BRI, XM T G2 ff AR Mk A 7 Y %
Vi B A ELAT =1 B 4 o R A (E PO
29 XHIRRBESH

KA IR R AT B T8 R AR 1280
RSB B S i E P S S AV
A = a i o N N |
CiteSpace AT ORI RIS 404, 45 R WA 6
iR, B AR T B B 2 2 RS R — R
¥, REBE QMEHN 0.701 9, “FIFRER{E N
0.848 1, RUIRIELEM W HA R ER .
AR SORIE RIS 5 SOR 9 DRI ML
T

#8 Mineral fertilization

#7 Aggregation

#6 Adsorption «

#2 Funneliformis mosseae = « .4/

.......

#4 Fusarium ~ . " 40

. #3 Soil organic carbori -

El6 XBImRASN

Figure 6 Keyword cluster analysis.
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Figure 7 Time plot analysis of keywords.
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