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microorganism-wide transmission via food chains and environmental media. This can disturb the soil native community which
might trigger microbial invasion and pollution. [ Method ] Based on the core collection database of the Web of Science, we
conducted a bibliometric analysis to explore the research progress of microbial invasion by using the CiteSpace knowledge map
analysis tool, VOSviewer visual analysis software and HistCite citation analysis tool. [ Result ] The results described as follows:
(1) During the period between 2000 and 2021, the number of research articles addressing the topic of microbial invasion increased,
and attracted increasing attention; (2) The United States, China, Germany, India, and Australia were the main contributors of
academic articles in the field, and also established close collaboration with each other in recent years; (3) The co-occurrence
analysis of keywords showed that microbiome and metagenomic were the top two research hotspots in this field in recent 20 years;
(4) “Soil Biology & Biochemistry”, “Frontiers in Microbiology”, “PLoS One”, “Plant and Soil” and “Applied Soil Ecology” were
the top five journals in this field. Among the top 10 important papers on microbial invasion, keywords of papers were clustered
into 3 parts: interaction between invasive microbes and indigenous microbial communities (Cluster 1); soil microbial invasion
mechanism and influencing factors (Cluster 2); impact of soil microbial invasion on the plant (crop) phenotype and disease
prevention and control mechanisms (Cluster 3); (5) The rapid development of high-throughput sequencing and metagenomics
made the microbial invasion a research focus; (6) The future research in microbial invasion mainly focused on the interaction
between microbial invader and specific resident species, and exploration of suppression mechanism to prevent and control
pathogenic microbes. [ Conclusion ] This study demonstrates the various functional exogenous microbes with the potential to
disturb the balance of native communities based on bibliometric analysis. The knowledge of soil native communities and
exogenous invasive microbes have been widely explored due to the rapid development of high-throughput sequencing technology.
Most researchers focused on the pathogenic microbes invading the soil ecosystem rather than beneficial microbes. This is because
beneficial microbial invasion can effectively prevent soil-borne diseases, promote plant growth and remediate soil pollution,
while pathogenic microbial invasion can cause a decline in crop yield, and even threaten animals’ health through the food chain.
Thus, this study draws attention to microbial invasion; both of artificially defined beneficial and pathogenic microbes, to enhance
the understanding of soil microbial balance and health and to provide important support for soil health and green agricultural
production.

Key words: Soil; Microbial invasion; Bibliometric analysis; Web of Science; CiteSpace; VOSviewer
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Fig. 1

The proportion of the top 10 published disciplines in the past 20 years (a ) and the trend chart of literature publication (b )
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A AETG I (B 3 2 O H ZE 52, A dg 125
Vs ZREE L a5t S R i, 355k
W) Z2 RV 5 0 TR Y A T I (R 2 I R DG, B
YR Z RS AR R G, R AR L)
AR, R L IER IR SR P UR R HE A

RN 72— BEESRE LMY
o, BEIRAM R T, AR R G2 BSNERUE Y

AR MHERE SR8 5 g R, ok, L Eshyynl
Z: 53X R CE WA AR, B angih | B
BHREAHR B ESURMAEY , KRKERA 56 F
T R IR B I 52 M o H AR — 2 5 A B nl i iF
S SR R E LI A AETE , BIANBT K T B Acanthamoeba
Castellanii W] ¥ R TG A, R4 32 %4 8
HISEIA , FEHREE ST B i o BT B T B A 85 vh
T R AL R,

brT HERG A S RAREY 5 AR F X AR
AR EA B, R AR R A NE S
MR E BN F 22—, FEEMAG: (1) %
TEAFRET, ZREME T & AR S R G ]l i B R S A
LI T 4 1 AR SMIR A A 0 ) AR IR T AR 0
(2) R RT, HMERA Y 0 AT B IR S A
ARSI (3) MABRGZ BN IR
kbt , AMRED S £ EMUE Y Z 5T S
W15 BN, AL W A7 35 B TGk B T [m] 33 361
A S AN Y Z R B A S A R A
R 5 3 R AR EL AR AL A% S5 R 140,
KT ARAY IR e ) 25 57 03, BOfER
FE SN I AR AR T B AR AR I AT
X AME A ) AR AR S R G 0 T 5 DA
FEBLR PP, Jesh, BB B TANEM A AR
el X A 58 2 4R TR — R, B Bk . AR
I TE A W) AR AT 0 A 2 0 0 i i S, [m] )
WA BEFEHE A BT R T A ) AR AL AT el 4 25
TER UL S T RE, s Bt g, AR
(DG PN SR MR e A OE WA /&= 22
ATy BE A e 1 AL A T i — 2P R 5T
243 HEERUEW AR Y (FEY ) 152 m Ko
EAYERIN A AR Y (fEY) ) #
R 52 e S B PE AL ( Cluster 3) 4R 1) F %
KHEI A . Growth (424 ). Resistance ( HL1 ).
Identification ( 255 ). Disease ( J# ). Biocontrol ( 4=
YNt ) %o A AR 35—y il 3 K
SREERRIEAN, B AN 5 — 5 nl i
PSSR, SIRB . W A, EA K
ISR AT, BB R A K, 1
FERETE R BRI N o0l , XAl A 7= &
W T ERMAET IR 52y, BEEL A
I 40%~60%1 LT IA, P EHIXE R
A3k 80% LA 1. 5 BRI L | kR A R
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A W) 3 ISR AR W T R, 48] B AR AR S AR i T
( Phytophthora Ramorum ) TEXE . B 2L K A6 5& 9
A R AR AR FET-1Y s AR T BRI ( Fusarium
Oxysporum ) NMZHEAFIEAS RS, TH8HF£E.
PO, R i S AR VR 7 ™ A A 2 AR
REARA = S =, W A, ST AL
FHYITE RS YUY RS G
e Biih . sk BTG . ARG AR M. FAR
PORAEHUR YR E T iz is B R 7 rp, (HA 5
R, BRI, BEREEM . YpiE —
FBC IR i i — SR FE R BB R R E R H B, A
TRAHE . feft . BWINESE, ENILEBEK . 57
ik, W HPMEAR S =R IR R IR
M R ERIAR IR, EX PR ] i ™
TS, JFRER T3 A B E e 1. SRk 5k
T3 AT BRI FH AR MY AT HILIE 5590 25 P18 A o1
AR, R BiR AE0 3 B— KA RO, (Hix
RHT R PR R | AT AR R
SRR B RN AR, R YR A B R
1R RS O T B WIS BT TS FEAGR, M 2R S A
i WUAE D A A HLIE . AR AR 4 R R Al
FHAT LA$R =y - S 305 BE 1 ELie I 2B 0 A HILAE T i
FHUGE AR, B LIRS R 2
P, B RIS I 2 B8R | IR MR |
TIERE YIRS AR AR, HETA T
WER BB, R AR 4, sk, ST AR
FEMA 2 A YA LIS R G R R R ME
W2z 4 IR R AT BRABESE

3 45 i

2000—2021 4F Gl A= W) A A= G S 3 e e e 22 1)
SR AR, B R SCRET T B R
Bl i s R S T A OC F U W AR 9% 1Y) & SCHR
et RS [ IR A —, REAFR EX e . A=
AR E R B 0 R AR A SRR R
A ARSI o o B T R
Bt — L kR, WORY R T 2 E X - - ek R
TR AP R LA, T SR AT R X AR W i s 2540 1)
RERYIFZE LB WA A, XSRS I a3 T B4
TP A 48 TR e A A AR K A TE R DL R
TR A 400 V1) I 4 205 SR 4 T
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