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Abstract: This paper adopts the data from the core database of China Journal, and makes systematic analysis on
the numbers of paper published, the high-ranking authors, the important institutions, the high-volume journals,
and the subject distribution, to find the research progress and the research hotspots in the field of biological
control in China. In this study, the knowledge map of biological control in China was made using the VOSviewer
analytic software. Through cluster analysis of keywords, the research hotspots in the field of biological control are
obtained, so that the scientific research progress in the field of biological control in China could be clearly
revealed, and thus to make reference for policy-making in the field of biological control in China.
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S Tge o, Widis M VOSviewer 2T TR, BEAEARGURM MO, BEAT IR IFLHI
FNURIE G o R I S BRI H 0 EE oA, SR SR AEAS U i I H BRI O, UL R A B A BT
ST BORHE . RIS B R S R, Ol A TR AT 6 AR AU R

1 3XCERHR

1.1 HiEkRIR

A AR T CNKI bR SR O B 2 . B R AR IS TR 5 0 2013 4742 2017 4F, Hdlike
R BUN R E 2018 4 10 J 10 Ho £E CNKI Hodfs i B2 i i R iR DT T b R,
AN (SU=LEPIRTG or SU=AY)ARZS or SU=JIHL or SU=HIE or SU=IFAIE or SU=/RARIE or SU=
Mgl or SU=H &M or SU=2¢EE or SU=H1EE or SU=AK% or SU=RKR%H or SU=Z 1 or SU=MHF}
Hl or SU=KEL or SU=HEHTE or SUTHAEMIA 2 or SU=H &l or SU=EE H TR 2 or SU=9 =& FF1# or
SU=HE S ZF AT A and HX=Y) , iR O T, IER R I 5CTIR 4223 F .
1.2 HiRAZEFIR

R FH SCHR T 2 5 V206 SCRRBEAT A 4 HT o T CNKT R 48 AR gil oM Bhig, XF 2013 4E 3] 2017 4F
), AR SCE S AR B AE R SRS ST S0 o, 38 H VOSviewer B3 i T A,
X CNKI s 16 OB B AT 28 2 A, FF2s il i 3 A7 v S0 iR B

2 ERRXAXETLES

2.1 BXHETURERSH

Pagevt, PEEM (CNKD BRI 5 DN a2 00T SCERIL 4223 45, SRR CEA 2014 fF2
Ja, BARRTFREES (-1, BERTHERDNZE: 21%. 21.64%. 19.68%  19.29%. 18.38%. HILAT
WL, BT 2013 R 21%FH 4 2014 4R 21.64%, 2 Ja KRR SCOCERE R RIRE FRREA. it
o3 b, RSO BRI IR PR ST A S R, — o A 22 8 B se S0 SCLIHYI T, — @A il e s i 5L
B AMEE CNKI 4 7, 3308 S0 T .
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Fig.1 Trends in research on biological control related to the past years (2013—2017)

22 EASAXIEED

AW I A R SCEATATET 10 FITER WK 1 FioR. A 10 A VEE LR R AVIB RS S 257 /8, &
W 6.09%. b, 7w LL 35 Rl m K SCRAL R . 1T 10 ZAEE T, A 7 ALAEF R ARMIHL
Ky A 3AAEE R AR v, BHIF BB RIR A% A s va el ¥ 3 22053 )
23 ERNEZENMESH

A 2017 SRR AEVIBTEA A TR S, KSCEA 51T 20 A7 RHENURG BRAL L 2, A&
M RE BER RS T R SCRALFE S i, b 217 5 AR 117 /BRI Bl K2z Ll
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4 Fa2 7, AANE = PP SCECRE AT 20 BBV R, DIFSE P RO X, 3N 17 s A,
Horr 14 prft R RReR s B 3 DAF. nTH, BeEAR N SR & 0 5 AR 1)
EN%E.

F1 RELEYEECREHAE 10 IEHHREE (2013—2017 £)

Table 1 TOP10 authors of biological control papers in China (2013—2017)

#4 Ranking {E# Author FLf. Work unit R (B Number of documents
1 DT i AR LR B A R S 35
2 T JEST RIS B AR ARG IR B ARG 5T 29
3 ik AT AL B A R AP T 27
4 AL R LR B R P R ST 26
5 LI A AR K2 25
5 R AR LR B g SEAE TR ST 25
7 Yo m AR 24
8 HER R LSS 23
9 [RARE) R LR B R ST 22
10 O R LR B P R ST 21

£2 EYEHRICTHEHRR TOP20 MR A TER (2013—2017)
Table 2 Status of publications by institutions with biologic control rankings at TOP10 (2013—2017)

HE4 Ranking HL#J 4 Institution name K (5D Number of documents
1 HhE RO R A RS ST 217
2 SRR K 117
3 v~ 113
4 WAL KA 112
5 R LKA 81
6 GRS 78
7 mrRNE R 74
8 TR 71
9 LIPS 70
10 R AR 70
11 VAL ARARAI R 69
12 rhE AR K 68
13 A NG 4 66
14 PRBHAR Y K2 65
15 FERTTT AL B R R PRI LR BT 60
16 IIEQISNS 59
17 BENRA 57
18 th AR Ak K2 54
19 oh A AR R B I S R R 5T 53
20 7PN 52
21 FRALMAL R 52

24 EASEXHTISH

Pgvl, WPWRERAEYP G SCEEAEAAET 10 M ITINER 3 Fios.  ChEEDPHGHR) 8o0E
B, 32770, R SCEN 6.56%;  (MEMELRFTY LU 153 WImEscs, E =, Higsca
SUROCE 3.62%; (N ERAAERY DL 4 4Rz 2 My5HE =, 1395, HEKCER 3.29%.
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£3 RERXREVPNEIECHEHZE 10 AT (2013—2017)
Table 3 Status of publications by institutions with biologic control in China rankings at TOP10 (2013—2017)

Hi44 LIRIEA VS oo G JE o E S HWET LR IR T
Ranking Publication name Number of documents Proportion (%) Composite impact factor ~ Aggregate impact factor
1 rhE AR MR iR AR R 277 6.56 1.504 1.496
2 o R DR T 153 3.62 0.503 0.590
3 N B e 139 329 0.816 1.048
4 IREE R 2R 135 3.19 0.535 0.775
5 VLI AR} 2 113 2.68 0.326 0.497
6 LI 104 2.46 0.817 1.105
7 T RS 24 85 2.01 1.022 1.369
8 B 24l 76 1.79 0.804 1.095
9 &) 74 1.75 0.614 0.800
10 b7 63 1.49 0.437 0.634

2.5 FERSHIER

[l Y =PRI ia e T U e SO SR T AR R PR ORI AR, W RAEMIBA IR AT 1960 f2 %,
VR SCE) 46.41%, RLAVE AL, OO Y FRL 3L 422 FRSC, R SR 9.99%:; AL =2
2 TREERE, 3L 212 RS0, AR SR 5.02%. WIOEAEMRSY . B8 IBE. Al BR I8 5 315
EEANERE (R A

*4 BXEAXEFERST TOP10 (2013—2017)
Table 4 Subject distribution of papers TOP 10 (2013—2017)

Hi44 Ranking 2%} Subject R (F) Number of documents JT B 43 b Proportion (%)
1 YR 1960 46.41
2 A=) 422 9.99
3 o2 TR 212 5.02
4 e 202 478
5 ELie 183 433
6 £l 128 3.03
7 g 115 2.72
8 R RASRTEIN 76 1.79
9 1EY) 72 1.70

10 K 61 1.44

2.6 A= TOP10 EANERBESE

A=W I6 A R SC B TOP10 [ [ P8 %8 Bh AL & HEA4 Wk 5 B B FARBEIE S LA 1047 33075 147,
R 1) 24.79% 0 B KB SCHEVERICL 242 FALFE 28—, TSR 5.73% . B 5K SRR ST R TR (973
TR LA 204 FALfEEE =, BN 4.83%. 0] WLE K H AR EE S A B v S R ST AL T B
Hav.
2.7 ET VOSviewer HIEHIBAIAM R A = 59 #T——CNKI £4E

H VOSiewer 7} #THT, %} CNKI 5t [¥] EndNote #% U A5 B8, LB oaiBdis o, Lkl 4122
T SCHR, R HOCHIR AT IR AT, AT B2 D L 5 IR OCHER], R A AR OCEER SL 471 A, &y
TG 15 R OC EE1] o

AL, H B K e i A O B A A SRR, R 478 YR, iz T LA DGR, B 5
TRV = R E T AR B e W, AEAEVIB RIS AR, OGE 2 R A R S A B S R
WME BRI (K 6)
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£5 EYEHATEAE TOPI0 MEREHES (2013—2017)
Table S Sustentation fund of biologic control paper rankings at TOP10 (2013—2017)

Hi4 Ranking F4& 4P Fund name K (R Number of documents d B4 Proportion (%)
1 FIEE P S e 1047 24.79
2 EECLE S X ] 242 5.73
3 [ K T BT SR SR (973 D 204 4.83
4 B K B AR O TR (863 THEID 170 4.03
5 A L AR R B TR AR G 57 1.35
6 TR FARFL ARG 45 1.07
7 JIGRE e 44 1.04
8 P R 43 1.04
8 WAL A RE AL 43 1.02

10 LI BARRL AR 43 1.02

F6 HHWBHATUIEH CRBIRHIBURESR (TOP20)
Table 6 Frequency of occurrence of foreign language keywords in the field of biological control (TOP 20)

HE4 Ranking K Key words HBUIR Frequency of occurrence Fr)@ 2 Clustering
1 Fili B 2 H 478 1#
2 ELY1iNG] 288 3%
3 JEH 162 2
4 e 98 3%
5 Bt R 92 9#
6 SR/ 89 3#
7 K 85 44
8 IRELYER 69 3#
9 ik 65 3#

10 ER/PE] 61 S#
11 Vo] 59 St
12 R 58 1#
13 e 52 3#
14 A A 51 2#
15 I 51 3#
16 W ERE 50 o#
17 TUEREG 49 1#
18 ) 45 9#
19 fe RN 41 2#
20 S 41 21

WiE VOSviewer fECHAIR RIS ILIE R 14 2K, LG mWOCHE R LILTERBGEE GR D, LA
IR 1#, 2#, 3#, 4#, SH#, OHIIXIOCTERRERER G, FK TH, 8#, 9#, 10#, 11#3ZIEREFEAD WA,
ZRFRE R ARAAETRIS 12#, 134, 14#, RN AE SO A ok B I Se SRR 1) O]

HH SO LI R P A A L 2 R 3, n R AT 5 AR s A e R BT VA R AR
I, BIRLHERE . KER. B, KRR YIRS KPIAEARII . 5 R Bl 5
ZESRURT B S5 A AT T 7 T AR R
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R7 EWAGEXRERRE (2013—2017)
Table 7 Keyword clustering of biological control (2013—2017)

7K

%5 Cluster

KA Key words

1#

2#

3#

44

S#

6#

T#

8#

o#

10#

11#

12#
13#
14#

REECSEAAT IR s CTUERlE: R SMORE: MRS Uk REEAIE [EAAEE LIRS, B2ebhns Wi R
s TORREAE: [BRREE: BiJRAE: BEARZ: |OM: 28l w0 {9 KEERIHUL: K
Fruss 2eiks KMoR%E: REEIL: JOUER PCR: SICOVMIAIERE: WM f-H SRl gt sy, LT e, Kk
BT WANAT: SoEYys R, R, VSR SRR BhE SOl WERDs R BORRAUL: #4h
PAL LRECB; MWK, RIS RIS BBl PURK WA RERE RN IRRATE WEREEAAT
Wi 5 PAILs SOTRGZER: ASRNENE: W WOSKmE: MEEK PYEEROE: FURE. WUIMEHEE: MUTIRG &, T
AU SRR R, RINARE: RAT, RIERG: HA WA R R SR

BT F5AE, ThReSN, SeEBR; A FIREEIAS, MNRpAE, f¥AiEs; wpdy MR AKORE: BEIHE, Y
Aidndes Q BUMHBIEL: OGS WAL nEdb MRF WEEE meThEe AL EE; KRG W, DUTET L
TG/l BRI L= AR Es Ao, Rl ZRBUL, Pk EIUR N FR0 g IR
AN MR VR SRPUMEs NTTBURL ORESME MRCARE, O, PR RO R N E N Kk
B MEHE PRRAENY, FTOIRE RN R R, BORHSE S SERE: OB B AU L, @) Sk
RN HUECAT s AR MU PSR e AR, IR BRIk ORI RPN
By BRREG g, BRI

ERG: M REPUR: BTERCKR: T SEPUAE S0 RSPUIEI OREER R AT AR 0
ARG (AR e BRI ARG, Pt BOWREE R NZEICE; JBEAEEIE PR R
TRERTE BRI B PURTETE: VURRS R IRHLEE ST RON, ERIAR, R AWERMERL SR ACK: Y
o PURERE; B RIS, MTESCE, KRN, ERTR alfls SO MR AT A
R MV BRA TRIEMEE, BERAE: MFRIHLEE S0 MR, SEPURZRR, SR IR W
EIRMZFAOAT R SO W2k ZRNOAT R, DRI OKINRR A GETIAE ) PN SRR BALTEG
AT BB, SRR WK

KE REEAG Fds SRk 80l B0 SUKs DI, RZEMAE: TREhieg: Asad: 5 WEsis
Fodty Wil FERUEY): I0K: RZERNG: KT PR RN BUG (ERE R R IR AR
R B BEALI: W SUG RE: pURbEs ahdes RS ATWRE; RNAL RGN, Y RRTEs R
AP TR AR, DEFEWG RS, R, AAUL: WA RE R SROVEEL BIRMIG 1L HiK
F AR AR PG

AR RS RAGH AER: RER #ONE, SR TR WA i U T RE RS
By Wi IRAAT g WEVEREG TR ST SRRk ORI ADRERAL: BRER mARER T
WA RIS 2 AR SR SR G R PR EIVERL BERUEAT MECE, VR, B (@
Ay P Uk BERIPIEG WONREN I ARG RN

R RSN SR AT W EVEREG TR, ARG B K RIEURE: AL
SURZy; RGN WA H ARG R, WA BIYERER, GRYUEE SRE CEWIREME. Bl M W BE
Sy fHEE, WAL RANNGENE, FEk Bt e RAESNES: MG EWISRAGH: EPINUEL BR3G el
Biitis AEKVERE: ZFOATR ZEFPERE: B AW WNEAR Rk RAKE: METEY: MR R R
D5 MR VHALME: 16S RNA; Mol widg; JUER, mEE, 258GE: miEedEs, REWmE: %usibe; X
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Fig.2 Chinese keyword co-occurrence knowledge map analyzed by VOSviewer
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Fig.3 Hot-density view of foreign literature research in the field of biological control (2013—2017)
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3 N

A SCIH I CNKI A R A6 A% O B8 1 S s, AR TR A= 5 v sl i e SCH i R R
SCYEE . EENL . RSO, ER G OLAE LA T T RS04, I BARIH VOSviewer A+
ST E, ZHIHIRE “AEYRE " RO RE AR RS, I EAMR R T H AR E AR VA AR
oot e, JEHEMAHLLT LTSS it

FEIR FAEIIR SR REE S, B 2014 455, SRS NS I 2014 41 21.64% 48 2017 4E 1) 18.38%,
FFET 2.62%, IR N RS E Y 2E A T4 R S SCT AT K. fEE W @R SUEE R F
y HEART e, B RLEBAED R WU T8 T 4 AN, RWOZ A ) AR
ST AT A5 28 /R B E A . AEERI G 1 SCECRHER AT 20 ML R AT, A AR B R A R
PO FT R SCERAT S, AN RS HEA S 2 A7, FARURN KA SIS 3 47, nl A i EAR LR B
R ARS IS T (1) e SCA 38 S 3I H ) 2B 4 7 ¥ AT 9 1 T 24k o A R R SR AR B v e SCEURHE T 10
PERTEATI AT E S ChEAEYIB R AR 13RS R R A A A R A 51 28—,y B R SO
1) 6.56%, (CPEFEKSTY o (VHE LD 205 LY SR SCE ) 3.62%, 3.29%0 415 — 450 =4,
AR AT A, R R AR A TR RS AW VA U7 T ) E i AF R
PR B G Jr Ti, GIE RE R I H (R AT, i T K B SRRk B AR 7 v A ) AT
T EM . WP g R, WAEsE T RELEAEYB R ARSI OO T KR LA, B S AR OGS
I AR R B A RS 5 T K IISCRe, AEWIBT R TR AR R R 52 2 T ) KRHIE B3 R E AL,
BT RARNE R TAE & R 8 G RS A 2 — .
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