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Bibliometrical analysis on the research progress of Solenopsis invicta

around the world

ZHAI Xin', XIE Hong-Quan', PAN Zhi-Ping'" , WANG Lei”" ( Guangdong Institute of Applied
Biological Resources, Guangdong Key Laboratory of Animal Conservation and Resource Utilization,
Guangdong Public Laboratory of Wild Animal Conservation and Utilization, Guangzhou 510260, China;
2. Red Imported Fire Ant Research Center, South China Agricultural University, Guangzhou 510642,
China)

Abstract: Red imported fire ant ( Solenopsis invicta Buren) was a dangerous invasive pest, which could
have tremendous damage and impact on agricultural and forestry production, human life and health,
public safety and ecological environment. This study aims at comprehensively and objectively
understanding the developmental trend, variation tendency and research status of S. invicta, and providing
references for researchers and decision makers who are engaged in S. invicta. Based on literature in CNKI
( China National Knowledge Infrastructure) and WOS ( Web of Science) , the research progress of
S. tnvicta was analyzed in this pape from the perspective of bibliometrics. In the CNKI database, relevant
information such as type distribution, theme, research level, annual trend, organizations, high
contribution authors and the situation of highly cited documents and fundings were analyzed. In the WOS

database, annual trend, country and institution of authors, highly contributing authors, fundings and
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highly cited literatures were analyzed. Domestic research focuses on the invasion and control of red fire
ants, and reports on technology and methods had received the attention of the peers; In foreign countries,
basic research results were more widely disseminated and cited.

Key words: Solenopsis invicta; bibliometric; analysis; CNKI; WOS

21 K WL Solenopsis invicta Buren 3 @& T 5 # H
Hymenoptera # %} Formicidae 4] W # W F}
Myrmicinae K UJE Solenopsis, J5™ TR FEM, 242
BRI A Rl B e o i AR ZE Z — ((Allen
et al. , 1994) o NILEAFHIFREM#R . AR ACE K.
TR R~ 3 RE T SE g SR AR )
FOUFH, EH B AR RO A 7 AR
ANHEE A W) 2 AR P A 2 T R i ™ U
E AR 52 3 42 IR e B E R A8 A B 1 AR P i 2 —
( Tschinkel, 2006; Xu et al. , 2022) ,

SCHRTH 27 A SCHR 1 AR AR AR AE ) A, il i 52
TEIAT T LA SRR 27 SCRR A A 7~ 30 00, AR
e, fne PR S (BREF, 20105 w5 BTG
45, 2019) o A SCMASCRR I 2 A0 A X [ N A oG
(R SCHR AR AR AR (T SCE s SCHERZE AL AR
B EEIMTE O 5100 HaiFols) ot
TTGert Ao b, DU B S 21 K ORI 5 & 88 1Y)
JERKES, o3BT A ST AR A F, g H i
SRR W T A, Sk — 2D IF R R I5 S Y
A Bn A B E I Bn T R it =%,
A R Y P A £ K 7 4 T AR SR R O BB 98 =

1 HERIR

HSCSCHR B3 LA CNKT (o ] [ 58 R UL il %
Jiti, Chian National Knowledge Infrastructure) %% %
RN G, SESCCHRRASE R E BB (1SD)
B 8 ) Web of Science ( Science Citation Index
Expanded) B 54 0 HrF 6o Geit ok e oy
2022 4F9 A 30 Ho

2 CNKI B ELT N WHICER T =9 1T

7E CNKI$8a v, RrgRyu i “E8” 45
JEOCHK, AR, DLOCLD ki Ay S ]
AT IR E, SR SOk 1083 JREER (4
bR T SUG8 ST ES) , AR SCOCHR 1 623 2%, AR
kAT 5 A R 2R IR, CNKT 5 e v 4 S Sc ik
AT T 1 083 F5rfi SCSCHR AT 45 i
2.1 XBEBRLHFE. EFNHARERX

MOSCRRZEIE , fF CNKI PR i 6 T 41
S 1083 g, WHRNIE S R 75.4% , K
FET T2 A, 1A (R RO R R
SRR, B R v RE N A T) o AR
63 e, EZAmaETEBEITEHR. )RR
e BREER . REH MR B H i AR E
REE . G R KRR B R R
AR b, FERNGLL AL AR K
AP SEE B . CNKI G 2R 1 B 4 AR iRl
FEIZRARUE, PR 2 KRR PENG W A
BB B 36 Wi, BRI 23 T, [E
WHAR ZRIF & 5 Wi B JE T R F B B
A 15 T, wIHABY B A 10 T, B B A
300 WK EFRSTE A 5 I, E RS A
530, EPNSSERA S I, ERSEERA 3, K
VNI 12 305 SRR RS 7 i, R i Y
A 16 T, /Nt s /NE RN H A S 5, BN
550, ARNAHPA 2 TG BEREEE R,
JritRl 22 I, EEEE T 2 I, FT 2 1,
WCAMAA B M 4G Ak HME. 79 e
FISCE R PSR . a2 P L S,
LN R IR, AN R
(R,

£ 1 ONKI $R ELT AR ST SO
Table 1 Literature types on Solenopsis invicta in CNKI

SCHRZE Y AR B AR IE bt HR Fr @I T
Type Academic journals Dissertation of degree  Newspaper report Standard Results  Characteristic periodical
T B Ttems 817 83 63 4 37 79




6 1] i

JRAE: ARERZT ISR B STk T 53 1375

MABEGE EEE, LR R R 8+
FAFELL KWL (715 55) . 20 KU (58 ) .
ANRLLKW (37 F%) « Bi¥EXTE (317%) « AFE
Po(220%) « BIARCR (24 59) « AORA FEAEY
(215%) « BiELAE (16 ) « BifEsoR (15 5) .
Biadim (14 5) « SR ARYIF (13 5) .

MEERMI A, CNKI Bl 2 21 ol 32 8 Y
XEEE S AAAEMY R (717 &) . Y
(151 5) « folFemliBt (113 ) « HEiRe S
TR (56 &) « FBFESS DAY (35 5) .
Moll (35 5%) « B2 (24 5) - HEHE (20 /)
faolkzis (16 55 « AHET (17 5 - R4
(15 5) 5578k

MBFGEZ R, 20 K U 5% 8 B4 v 7E N
Febargy, HUOEH AR AR & TR
9%, FEMNBFSE. BORBESE - ImROFSE. TR 5
HAE MRS, WA EF I s N H ot
EhE
2.2 NHMEREEHD

MOCHR % AP BE a3, 1980 4F 1 R/ 24 92
FEA 25 AT Mh iy SCEE R 3R 3 T 40 kL, 2004 A Y
3 SCHEGE T KA R T E SIS, DL
TR 1 ™ Bl 21 KA 2 4 2004 4R 21 Y
ABHEKE (G¥5%, 2005) , AHN S SCHCR 1R
KERYEE I, 2005 4F RLLT KOk 32 18R & A8 S0
o Eks 118 F; 2006 - 2008 4 3 4F[H], K& 33
TR TE 60 ~ 80 f; 2009 4FEJF 45 H & 2020 4E 1Y
10 47, WRoTiE ARRE I, B4 PR SCE 8 e
TE 40 ~61 & (L2013 4R &30, R 25 5) s

AR
RO B B R BT T
T E R B B A PR AP T

Hh [ B e s k7 e
IR B S b

M BE

N

ferpoll s

A A H AN S5 e

JUAAR N T R R A R AT BR 2 )

2021 4F PR B — A& S0, & SRR
IKEN 106 F (B 1), kA SCEE GE T R o 1k
(2022 429 F 30 H) , 2022 4E R &1 CHEE T
KT RS, O EEA T LAIAE] 100 LI L, Ui
LK R R B — A (ED) .

1201
—— RRHEEBH

—_

(=]

(=]
T

) No. of papers
%

60

¥E

HE:40-

X

g’{<20.
N
QD aX A 0 Ao O ANAN AL A A D 0 NADADANAN AV
B AR O A RO MO EVEY AV AN AV RN NNV NS
DA S S A R S A TS HI ORI AR RO AS

Y Year

1 CNKI 8 PR LT K U 5% s Sk e 2247 2 a4
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Table 2 Top 10 authors with most articles on Solenopsis invicta published in CNKI

HE44 Ranking YE# Author VEZ MK Author affiliation T 81 Ttems
1 fifi 7 BR LU Yong-Yue HaRg 4l K2 South China Agricultural University 81
2 ¥ ZENG Ling 4855 )\ K3 South China Agricultural University 81
3 Y1454 XU YiJuan A K 2F South China Agricultural University 55
4 1Y LIANG Guang-Wen — 48F 4\l K% South China Agricultural University 31

1EF £l K 2# South China Agricultural University
s % 48 HUANG Jun WA LM B2 B PP 5 S M5 31
Institute of Plant Protection and Microbiology, Zhejiang
Academy of Agricultural Sciences
6 FURI4 LV Li-Hua IR E L B# Bt YR 97 0 52 B Plant Protection Research -
Institute, Guangdong Academy of Agricultural Science
7 fil 4245 HE Yu-Rong 4R 4l K2 South China Agricultural University 25
8 F & WANG Lei #ERI 4l K% South China Agricultural University 19
9 #h3F-4z ZHONG Ping-Sheng B JH 2% Huizhou University 18
10 Ik EFE ZHANG ZhiXiang  4ER§ RV K2 South China Agricultural University 17

2.4 JEwiEE
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P SR Sl I 10 TIPS AT 23 0. KA SR
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Table 3 Top 10 cited papers on Solenopsis invicta in CNKI

e i 1% oL el
Ranking Article title Author First author affiliation Year |
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\/\fﬁ*lﬂﬁl‘ﬁﬁﬂ@ﬁk@(ﬂ@émﬁkijﬂ% Ef/%; l@ﬂdﬁ& fafledy . k4E fe el ey
WA B, RT3 South China

1 Identification of red imported fire ant Solenopsis ZENG Ling, LU Yong-Yue, HE Agricultural 2005 279
tnvicta to invade China’s mainland and infestation Xiao¥ang, ZHANG Wei-Qiu, University
in Wuchuan Guangdong LIANG Guang-Wen

R, 2204, W, R e Sh P ik

21 I b A A DX TS0 ISR FEHT

2 A prediction of potential distribution area of XUE Da-Yong, LI Hong-Mei, Institute of Zoology, 2005 136

Solenopsis invicta in China

HAN HongXiang, ZHANG
Run-Zhi

Chinese Academy of

Sciences
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J Bl FE R AL KR b e e Hh R B sh S Bir
. . . . . gK(Iﬂdb\’ 1‘T_:M‘a XIJT .
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3 . . . . ZHANG Run-Zhi, REN Li, ) 2005 108
red imported fire ant, Solenopsis invicta, for its LIU Ni Chinese Academy of
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KL KA A 10 45 Kby, B
LSSV EE . e R
. . MR, 85 ot ey
4 10 years after red imported fire ant found to i South China Agricultural 2015 99
. . . o LU Yong—Yue, ZENG Ling . .
invade China: History, current situation and University
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y . e FETON, IS, SR,
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o WA, WEE, S .
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5 . . . i ! DU Yu-Zhou, GU Jie, GUO L 2007 58
invasive alien pest red imported fire ant, i . Yangzhou University
. . . JianBo, DAI Lin,
Solenopsis invicta Buren in China L
JU Rui-Ting, HU Xue-Nan
A Rl DX 2T KR R B B BORR IS Rl BR, 32 3¢, B tepg Al R
6 Study on expansion pattern of red imported fire LU Yong—Yue, LIANG South China Agricultural 2008 58
ant, Solenopsis invicta Buren, in South China Guang-Wen, ZENG Ling University
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N L XU, XImERE, fTAgR YR BT
I ERLT KUY EF SIS0 0 F )y e & :
. ) - LV Li-Hua, FENG Xia, Research Institute of
7 A technique for field collecting and laboratory ) . 2006 54
) . . . CHEN Huang—Yu, LIU Jie,  Plant Protection,
rearing red imported fire ant Solenopsis invicta .
LIU Xiao-Yan, HE Yu- Guangdong Academy of
Rong Agricultural Sciences
Wi, B, WIFf,
BT HIRE B RGP EISA X FIEZE, G, IR sl e
i CHEN Chen, GONG Wei- 10 S22 o
8 . . . o Nanjing Agricultural 2006 50
Potential establishment areas of Solenopsis Rong, HU Bai-Shi, Universit
invicta in China: A prediction based on GIS ZHOU Guo-.iang, BAO Hversty
Yun—Xuan, LIU Feng-Quan
VRS, RliKER, W3,
. PP AR, PR tepg Al R
AR GE i R . o i Ao
9 ) ) L XU YidJuan, LU Yong— South China Agricultural 2006 49
Study on location expansion of Solenopsis invicta . . . .
Yue, ZENG Ling, XI Yin- University
Bao, HUANG Jun
HEARL B B
FET P32k U 1 L R
10 Considerations and suggestions on managing the % %% Institute of Plant 2005 43
red imported fire ant, Solenopsis invicta Buren LUO Li-~Zhi Protection, Chinese
in China Academy of Agricultural
Sciences
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A 23 Y N
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Table 4 Top 10 foundations with most articles on

Solenopsis invicta published in CNKI

HE#4 AR S i SCHRRR L
Ranking Foundation [tems
1 FE R ARFLE 4 104
| 5% o S R T R AR s
(973 -4)
3 IR HARR ARG 41
4 [ AR S R 29
5 P =Yy sl 19
6 EZRHL IO 10
7 JRA R 10
R GBI B TR A T4 g
LI 4 H
9 JTARAE R IO 6
10 BBt S AL mn S mH - 4

70 4R, BRARRY A SCE R AE 10 AN, 80 -
90 4R, ERARRY T A SCERCEAE 10 ~20 f, 90 4F
AR A SCGRE) 20 ~30 G, #EA T —1b2, 4Fk
SCEAHE 25 05, ELA 2005 ARJT A6 3EAR 12 BLZ AR
RS, BT 2012 ARAE R SCETEIA 60 F, JE
T3 A PR A8 v B
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B3 WOS .04 S5 P TR AT ORI 5% Uk 2 324 3 a3
Fig. 3 Annual trend on Solenopsis invicta published in WOS
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3.2 XEKMEEEZA
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KZHb, A WA (34 ), Hob, dhEs
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18.6%; HUIERERIF, AC446 ., HioEL
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T 8 Fr, AN A A Fi 1 (% S K2 A [

e R
3.4 SEEMEE

MAEFE TTHRE , 75 WOS JE A 2 1y 21 KL
T SO L S0 AR A 10 7 (R 7) -
26 [ N 42 T K241 Vinson S. Bradleigh #(4% %
s s T 110 B, (BB e HAME A EELK
A FEBEY 3 fi2E s EETFIR T RE % HLIA N
SR HTE R RG A — i, Ei
BRRFAH —2EE, T EER R K 1T 55
BEFN R AR 530 % 3T 59 Fi A1 52 o
3.5 HHES

4G B LA T in 8 18 S i AN [m] [ R 6] Bt A
FBRAHUE) F AR . WOS B0 e vh il 46 & 1 2 sk
FELT U 52 S AT 200 A>3 4 B pLAE . 7
HEAA AT+ B G B B 7 A 7E 5 N E R/ HLIX,
Hrp, RE&T 44, hE2A, B It 98
FEFIRRI (BREAZED12%) 70l 1A (3R8) o

RS WOS #Z & 5T & LN BFA 5T g S ik BT+ 1E & E 51

% 5 Top 10 countries with most articles on Solenopsis invicta in WOS

HE4% Ranking E % Country Sk Items  $E4% Ranking [ % Country SCHR S £ Ttems
1 3 E USA 1715 6 L7 Brazil 80
2 H1[E China 289 7 FTARAE Argentina 79
3 it Switzerland 110 8 #%[E England 72
4 RICHE Australia 102 9 8 [E Germany 62
5 [ France 83 10 H 7 Japan 53
F6 WOS #ZihAEL MW R TS L AT+
% 6 Top 10 organizations published papers on Solenopsis invicta in WOS
HE44 Ranking HL#J Organization SCHRF 4K Ttems
1 FEM 4R T Texas A&M University ( 32[H) 452
2 S E AR EB United States Department of Agriculture Usda ( 36 ) 446
3 TR¥E W K2 University of Georgia ( 3% [E) 354
4 5 HL 3k M 37, K2 Florida State University ( 32 [H) 295
5 FEYEBHII R University of Texas ( 52[H) 204
6 HERG 4Rl 2 South China Agricultural University ( H1[H) 145
7 55 Wi 22 R N 7. K2 Louisiana State University ( J%[H) 140
8 5 B35 K2 University of Florida ( £ [E) 110
9 1% &% University of Lausanne ( %) 92
10 It B k44 K2 University of North Carolina ( 3£ [H) 73
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Table 7 Top 10 authors with most articles on Solenopsis invicta published in WOS

HE4 Ranking =3 HL#4 Organization T # Ttems
1 Vinson, S. Bradleigh | o T A2 Texas A&M University 110
2 Ross, Kenneth G. TR36 K2 University of Georgia 79
3 Porter, Sanford D. ZEE A United States Department of Agriculture 77
4 Valles, Steven M. ZEE AL United States Department of Agriculture 77
5 Keller, Laurent 1% Z& K2 University of Lausanne 70
6 Tschinkel, Walter R. 185 % B 3K M 37 K 2# Florida State University 68
7 Vander Meer, Robert K. FE Al United States Department of Agriculture 63
8 Xu, Yijuan TEFG A K2 South China Agricultural University 59
9 Shoemaker, DeWayne FH 2475 K2 22 45 University of Tennessee System 55
10 Lu, Yongyue 1542\l K2 South China Agricultural University 52

x8 WOS ZOEEPLL AW RIUIZFBEE Top 10 75k
Table 8 Top 10 foundations with most articles on Solenopsis invicta published in WOS

HE4, Ranking % Bh$L 4 4 Bk Foundation SCHRFR X Ttems
1 25 [H [E % Bl 5L 44> National Science Foundation 155
2 5 B SRRl # 3 4 National Natural Science Foundation of China ( H[E) 92
3 FEE LB United States Department of Agriculture 70
4 [k B 2% 51 4% European Commission 53
5 2 E DA 5N EB United States Department of Health Human Services 34
6 2 1 [ 37 PAWFSEBE National Institutes of Health ( NIH) — USA 33
; ERZB AR 5 2 30

Conselho Nacional de Desenvolvimento Cientifico e Tecnologico ( CNPQ) ([ 7%)
8 Fi - B Z Rl B 454> Swiss National Science Foundation 29
9 [ ¢ FL AU 5Y 115 National Basic Research Program of China ( H1[H) 22
10 o [H] [ Z R 581 % UK Research & Innovation ( UKRI) 18

3.6 SH#5IXEKHER

WOS #0421 JCURIE 7 40038 1Y) 1 9 5
BRELEM T ImA 24, fEh—FhARERR, &
s | SCHR EZWFIY T 20K AR A B, B
AR . SN AN ESS ERh—
Pkt s R A, Sn | SCR 2R TH SR R
(2K WMEEER. 7 THE. LRKLR W
g INFEFRE. RGN SR, JF X
LT VEEXT £ Ko — A B A S A%, P& Ry
(B R 24 TE i 2g 90 ARARFnA 20 4]

4 RSt

MICHRTH M E R, [ A ML KT 5T #R
B TR S RN OR SN 2 S B RS S N o
ANVEAESCE i S TR 7 AR AL T4 X 4
JoHifr, mE ST, S8R OB
WFE R IRIR, WAL TAE 2 BRSSO SR i
UL o (LR [ P AT 5000 21K R A= B
i, ORI kT i A RE 52 2[R AT A AL, i
FEShJ7 T, )R S Al T 5 R 2 B B 2 A5 B A
S
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Table 9 Top 10 cited paper on Solenopsis invicta in WOS
N ‘ T
He4 NERA4 (=2 KT A Citati
itation
Ranking Article title Author Journal Year )
times
Holway DA, Annual Review of Ecology
1 The causes and consequences of ant invasions 2002 963
et al. and Systematics
Regulation of division-ofdabor in ) Annual Review of
2 Robinson GE 1992 908
insect societies Entomology
Measuring ecological niche overlap from Broennimann O, Global Ecology and
3 2012 878
occurrence and spatial environmental data et al. Biogeography
4 Ecological effects of invasive alien insects Kenis M, et al. Biological Invasions 2009 458
The role of queen pheromones in social
5 ) i Keller L, et al. Animal Behaviour 1993 395
insects — queen control or queen signal
Philosophical Transactions
Boomsma JJ,
6 Paternity in eusocial Hymenoptera ] of the Royal Society 1996 389
et al.
Biological Sciences
Annual Review of
7 The role of nourishment in oogenesis Wheeler D 1996 389
Entomology
Annual Review of
8 Role of ants in pest-management Way MJ, et al 1992 371
Entomology
Dynamic life table model for aedes-aegypti
Journal of Medical
9 ( diptera, culcidae) — analysis of the Focks DA, et al. 1993 312
) Entomology
literature and model development
Sex determination in the hymenoptera — a
10 Cook JM Heredity 1993 307
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