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Visualization of Research Trends of Main Invasive Species( Pomacea
canaliculata and Pomacea maculate ) of Pomacea genus

Tan Yin"?,Zhou Zihao"? ,Huang Jinlong"*,Wu Zhengjun'~

(1.Guangxi Normal University, Key Laboratory of Ecology and Environmental Protection of Rare
and Endangered Animals and Plants, Ministry of Education, Guilin 541006, China)
(2.Guangxi Normal University,, Key Laboratory of Ecology of Rare and Endangered Animals,Guilin 541006, China)

Abstract: To understand and compare the research trends and hot topics in the field of Pomacea genus worldwide in
recent years,with the China CNKI database and the SCI-E database ( Extended Edition of the Scientific Citation Index ) of
the core corpus of Web of Science( WOS) database™ as the data source , CiteSpace and VOSviewer softwares were utilized
to analyze the annual number of articles,author and national cooperation network , keyword co-occurrence, clustering and
bursting, and literatures co-citation of 415 related articles(398 in Chinese and 415 in English) in the research field of two
species ( Pomacea canaliculata and Pomacea maculate ) with the strongest invasion ability and the widest invasion scope in
the genus Pomacea from 2009 to 2021 were conducted. The results show that, since 2009, the international research in
this field has been hot, and the number of published articles has generally increased in waves, while the domestic
research has slowed down,and the number of published articles has generally declined. In this field,domestic publishing
areas are mainly concentrated in the south of the middle and lower reaches of the Yangtze River and coastal areas,
Internationally , China, Argentina, the United States and Brazil are the main countries that publish articles. China has the
largest number of publications and constitutes the main national force in this field with Argentina and the United States.
Close cooperation among countries , the cooperation network covers Asia,South America, North America, Western Europe

and Australia. In recent years, the research hotspots in this field are different at home and abroad, Angiostrongylus
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cantonensis and Ampullaria gigas’s stress resistance and control are the focus of research in China at present and even in
the future for a long time. In the world, the research hotspots in recent years are individual identification, phylogenetic
analysis, geographical origin and evolution of species. In addition, damage and using, protein formation, egg and
introgression hybridization are the international research frontiers in this field.

Key words : research hotspot, Pomacea canaliculata , Pomacea maculata ,CiteSpace , VOSviewer , visualization analysis

75 W2 J& ( Pomacea ) , 3K J& F B AK 31 ¥ '] ( Mollusca ) . I8 /& 24X ( Gastropoda ) | #r #f 1€ & H
( Caenogastropoda) JHMEF}( Ampullariidae ) , J5 7 [ 74 35 YT S Fhiaf s dsk | 26 iy i BaE et
B AR 2 o0 A e b [ Rt R A 2 X BT R 14 FSER A (Ampullariidae ) # B 1L3)
LR A AN K AR B e Bk, 48 A IR A A S BRI AL RS BB Pomacea JE A Z1F,
MEF=HE ) AT E R AFIE B i 208 5 # L, SB35/NEREFIZ Pomacea canaliculata ( Lamarck ,1822) (B 55
HRFFMR Pomacea maculata ( Perry, 1810) | FAFh 4 75 B2 Pomacea occulta (Yang & Yu, 2019) | 1 b f5 75 12
Pomacea diffusa( Reeve , 1856 ) FIES AR 18 512 Pomacea scalaris (d’Orbigny, 1832)1°¢) . Hodr /N 46 75 12
P. canaliculata TEFR E A0 FIH) 25 100 MR bR AR 2 7w A g HAE$
FE ) 16 Fh fEEW R MINRYIFIZ —7 . BELAEFFIZ P. maculata 5/NVEREFFIRN RS R BGL , A 74D
LA FRIE_ DA AR RE ) S e X i PSR S0 E T PR A £ 45 K
TE N K = VR I B sl 107,

A8 75 0T o AR B R B IR A ) 2 R X KRS Sk AR AR s i AR YL X
P AMRIR K SR 35 152 3] 4 BR 22 3 1 56 T, MGGt H 2530 22, b n S i B 1 ) il &z 7 A
FLO BRI R A . BRI AR XA 0 A Y X i [ I ( CNKI) 5080 PR A A IR A A A i
ARG 0T AH ¥ i = BT HIR B 0 AT A0 LA S [ P SIS X e A3 BT R T ST A Sk S L AR
RIS 3 S AT B P AT ST AR A0S B A, AR SCIE AR BE ) fieik 201 i)™ R IS0 /N A A MR
FIBE S AR FFIE G4, A IR ( CNKI) 11 Web of Science ( WOS) #%.0 SCEE™ BB 45] LR 519 @
W2 SCI-E 534 245 is 22 | iz ] CiteSpace Fl1 VOSviewer SCHR T 4347 AT E IS 70 B

VOSviewer fil CiteSpace & iz & F 9 SCHk 11 & T RN R~ 7R W v - Y - L
VOSviewer FEAFFF 453 Ht i 22 1] ) G 22 R DG 56 B 528 0 8 )y Y3 WG 120727 3 R0 R 24 Dy T B V7 A 1 4
HLAG i 7 5 R SE LG 28 HAFAE | CiteSpace XIS 4T 2% JRE LA AT 58 50 o5 B T nl B 44t LA
§7 7273032

1 AR5 5k

1.1 HiEskiR

HSCSCHR AR 282X 00 = i AR i SRR B JORRIR ” B BRE U AR IR B /NS AR AR IR R AT
G 2%, BR ) SCHR 2 AU S WF 5838 SC ki 28 i 5 2 SOk LA R 2 TS = (“ Pomacea canaliculata” OR “ Pomacea
maculate” OR“ Ampullaria gigas Spix” OR “ Ampullaria gigas Spix” OR “ Ampullaria crossean” OR “ Ampullaria
gigas” OR“ Ampullarium insularum”™ OR “ Amazonian snail” OR “ Apple Snail”) #47K: 2, B il SCHK S A N
“article” Fl“review” TG F A “ English”. Hv & SCSCHRS I VS0 2009 4F 1 A 1 H % 2021 4E 12 A
31 H, HEBRANAH SR 5 A% SCHR , Fie 28 07 1 ) AR A7 SR AT 5T 9088 Hh SCSCHIR 398 i L B SRk 415 7.
1.2 HRIBMHHTTE

% ] Graph Pad Prism 8 X2 4Usk SCHRIEA T 4R B2 & SCat 43 B R L A SCIX SR T 3 A L R 21 5 B 5K
HFLAAER 25 56 2K H VOSviewer(1.6.18) Fl Scimago Graphica (1.0.18) #4740 #1 X 21l ; 5k FH VOSviewer
(1.6.18) HATHEE BHEX R/, B FH CiteSpace (6. 1. R2) XF4H A v H S0 SOk kAT G i in] e B0 A
GEII3 M LA S e SCSCRR I B 3R B0 SCRRAE Bl 5 I T A 2 A, el TR I S Y SRR Bk = 2 25 SCHE R T
TCYEEAT SCRRIL WS 170 A , S AT v (S SCSCHR B9 1 15 | SCHkoxt B0 Ar, £ B CNKIL $idie 128 A A i ge o3
FrIREXS SCHR B 5 UG AT 5E 3T

PP SO R R T E A NT(N2) = 0.749xV max FHFE 7 max 3R 85 K R SCHE

— 89 —



B IR 2 ( HAARBL AR 546 B 1 (2023 4F)

(R R B R AR | IRl shi fE & SCiE >N R HLE 5 DR SN2 IR R O E e . R IR EE B 1Y
FARIKN B FE BRI ), 255 ¢ B (5180 5 1 (B 10 PN RAR, SR E OB 25 1 25 552 i 15 507
PR NEF AT DS | G RTS8 2, = (x,/x, ) X100X0.5+( /v, ) x100x0.5, Hort x5 y. 43 hA%
AR AR N 35 e SCBC S 349985 | B, 155 | R R SCBORCE B A 0.5, 275 Ta 8 > 100 H91E#
i EE.

2 @RS

2.1 MIRNENHZESH
2.1.1 FEAXE

2009—2021 4E 13 4E[H] ,Tgﬁﬂﬁ@ﬁiﬂﬁqj SV 8% 60 —=— IRCNKI
EEMEREL F T EE. ONKL R & SC ik 2 T - Web of science

WERaS 1E 2011 AR IR Ui (47 Fd) AR SCHE = 40
2531 §5. 2011 4F @A IR AR R R 4 piadn B
SRR L B2 R SCHIN. WOS B PR R S kR K20
TR, 2015 AR5 E bR & SO, 2017—2019 4F =

R SCEE T 40 e HAE 2018 4FE & % (5 49 %005 2010 2015 2020 2025
) 3T AR & SR (166 45 ) o5 X ] ( 2009—2021 R

AEY I 40%. TF 2015 4F MR 5 %5 AR B 1 2009—2021 £ CNKI #1 WOS BUiEE £ E R XE5iT
’f t . % é}ﬁ Zvi%: *ﬂ % ﬁl 3 ﬁ {Jﬁ B/‘Jﬁﬂ: 9'414? Ij‘] //,E: ﬂ: !lf:? H"l fﬂl j_JF Fig. 1 Annual number of publications in the CNKI and
. WOS detabases from 2009 to 2021

£ 2017—2019 AFFISCHIETE ARG I, B2 e 30 2.
2009—2021 4 CNKI F1 WOS B4 -4 A7 SR U4 [ e SCEE ] 1 .
2.1.2 MEHE XA

LA, B SCSCRRAE 4 fi e & SCHE 3301 0 59 T 29 s, BANVEE R AR R s Bl | 430 oy 623
YA 200 Y. T E HE A 2 N=0.749xV max T4, Hh SCSCHRAZ O 1 5 SR 1% & SC I AR AT 5 |
(B0 N1=5.753 (UK 6) i \N2=18.695 (U 19) 1K, 22 bR 7] 44 1 2 )5 15 B P IR0 (E 25 11 3% 6 (A
. FBTEAS  SESCCRAZ AR e IR S MR IRl 5 | i B (R 23000 O N1=4.033 (RSl 4) Fi (N2 =
10.828 (MU 11) U, LBRIFI A VR G B BP0 B (A5 F L 18 (AR, thZs & R mas e 08 33
RIAGAEE LR A R MR EUE> 100 FAZCAE B R BLINZ 1 fis.

£1 ZEEIEHECXTFNA CNKI 1 WOS $IEEZOMEZHZER
Table 1 Ranking of Core Authors of CNKI and WOS databases evaluated by Comprehensive Index Method
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Table 2 Distribution of high frequency keywords and high betweenness centrality keywords

WOS CNKI
s T R : e R :
AR B i) WK (R W e St G AP S 2 TIPS 3 SV N S SR P S S D SRS
1 pomacea canaliculata 131 apple snail 0. 26 1 77 05 372 TRAFIR 1.5
2 Ampullariidae 123 Caenogastropoda 0.23 AR 12 EiiiN=Y 0.03
3 Gastropoda 106 impact 0. 15 1o 12 YR 0.02
4 apple snail 48 macrophyte 0. 11 By & 12 KB 0.02
5 impact 44 Gastropoda 0. 10 RGEE €S 11 &R 0.02
6 Caenogastropoda 43 Mollusca 0. 10 IKFE 9 JKFE 0.02
7 growth 38 biology 0. 10 JRYL R 7 Faxi 0.01
8 Mollusca 28 expression 0. 10 PR 2 7 HhElfE 3 0.01
9 herbivory 21 biological control 0. 09 INEIK 6 7543 Br 0.01
10 population 20 pomacea canaliculata 0. 08 ikl 6 Lt 0.01
11 macrophyte 19 growth 0. 08 KA 6 PN 0.01
12 biological control 16 water 0. 08 A 6 B2z 0.01
13 biology 15 fresh water snail 0. 08 e fE 3 6 i 0.01
14 identification 14 protein 0. 07 N 5 INGLR] 0.01
15 temperature 14 Ampullariidae 0. 06 ERER1ER0 5 pES 0.01
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Table 3 Clustering of keywords in Chinese and English literature

WO0S CNKI
REID KA RERE FH RIS REID KA RERE Ty RERE
#0 49 0. 729 2013 invasive species( AfZHIF) #0 135 1 2014 fRAIR
#1 41 0. 792 2014 selection( BE4E) #1 26 0.942 2013 vk
#2 39 0. 741 2016  behavior( 174 #2 25 0.958 2012 &%
#3 38 0. 697 2014  bimodal breathing( XUIFEFEI ) #3 18 0.951 2013 K FE
#4 38 0. 636 2013  phylogenetic analysis( &4t & & 4M7) #4 16 0.934 2013 {HERHE
#5 27 0. 672 2012  angiostrongylus cantonensis( )M [F£& ) #5 16 0.985 2013 RIS
#6 25 0. 837 2013 Mollusca (iR zh425) #6 12 0.928 2013 [ENI%E
#7 24 0. 855 2014  alkaline phosphatase activity ( B8 i 2 B 5 14 ) #7 11 0.989 2014 Bk
#8 23 0. 757 2016  biological control (ZEHB5IA) #8 11 0.993 2012  HEY¥
#9 8 0. 987 2010  sentinel organisms($§7~44)) #9 10 0.991 2012 itk
#10 7 0. 945 2011  molluscicidal activity ( KIZIEH:) #10 8 0.993 2016 AWIFiA
#11 5 0. 995 2013 ectocommensals ( ZhIEHI{A ) #11 7 0.988 2013 B7ia
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R0 5 BRBROR I A DG BRER] , XS SC BRI IEA T 5 A A, T 5 s W M 2009—2021 4F 350
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Top 20 Keywords with the Strongest Citation Bursts Top 20 Keywords with the Strongest Citation Bursts
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