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Abstract: The objective of this study is to comprehend the resource value, research status, and
developmental trends concerning Bethylidae insects. Utilizing the Web of Science core database,
we conducted a comprehensive search for relevant literature on Bethylidae insect research.
Employing the R language bibliometric analysis program package bibliometril and the literature

visualization and analysis software CiteSpace, we conducted bibliometric and knowledge mapping
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analyses focusing on the temporal trend of literature outputs, the distribution of countries / regions
and research institutes, journal distribution, temporal dynamics of keywords, and hotspots of
research and developmental changes. The findings indicated a linear growth trend in research
literature related to Bethylidae insects over the past two decades. The countries leading in the
number of publications were Brazil, China, the United States, and the United Kingdom. Major
contributions had come from institutions such as Universidade Federal do Espirito Santo, the
United States Department of Agriculture, and Zhejiang University. The 317 retrieved papers
primarily originate from renowned journals in the fields of Zoology and Entomology, including
Zootaxa, Biological Control, Entomologia Experimentalis et Applicata, and Journal of
Asia-Pacific Entomology. The research on Bethylidae had experienced a gradual diversification,
with a focus on four key subject headings: Biological control, new species identification,
evolution, and behavior. Current hotspots in Bethylidae research encompass phylogeny,
Hymenoptera parasitic wasps, molecular systematics, and related areas. Bethylidae insects had
demonstrated significant value in integrated biological control and are poised for more in-depth
studies, particularly in exploring molecular mechanisms. This overview provides a comprehensive
depiction of the current research status and developmental trends within Bethylidae insects,
aiming to foster further exploration in this field and offer valuable insights to researchers.

Key words: Bethylidae; resource value; co-occurrence network; bibliometrics; trends

fif iR % £} Bethylidae 3 )& T fii# H Hymenoptera 75145 Bl Chrysidoidea, +&¥FZ &L 3#
d MRRIEFRF SR (R F T N REF) 4 dURmmi = AR, ErhE.
EIEE S BRI A63E . BB it Sy AL dE S 7G04 (BRE FIFEE 2, 20005 Yang et al., 2014;
JHUKFFI TR RS, 2021), i RIERE A0 T 8 MEAH, 45 96 J& 2920 Fl (Azevedo et al.,
2018), 73 Ai T BRFEUR AT ARV &5 05 LA B HH 7 % b (Evans, 1977; Azevedo et al., 2015).
iR SR A B B R R . FFAER R (Mugrabi and Azevedo, 2010 FFAERE F7 58
FRAATIRNVE S S AR 2, I N TR T U ARG (R FIRE EE S 2000;
EAZESE, 2000; PREEEIEE, 2001). S0 REILAD 20 CRFFIF LS, 2002;
FAPALFNERE ], 2007). 7F FIRFEAMIE S A (Lietal, 2010; Li et al., 2011; Liu et al., 2011;
JAVKEEE, 20165 [EEHHEE, 2018). 17 8% (K TOB%E, 2004; Liet al., 2009; Li et al., 2015;
JEHL RS, 2015; B4EWE, 2017; DANAMAIZEFT, 2018; ¥ EihE, 2021; FEFES, 2022;
Wei et al., 2023; F =55, 2023). AVIPG 5N OFERSE, 2022). IA R 67T
WAEMFE, MiERRRMRGERKE . 70T REEBOVEN BB TR A R R
SR E MR, ERNE R AEMPHa SR SR B R EZEH, G amiaR
PRETRE R OREREZE, 2022), HA = MR AN E .

SXof FEAN SR 5 2 R P 240 SR AR 2R % AT 3 RURRAIE 1) R S 34 L8 B AN B2 1
BRI AL B © O HEAS U B 2 IR TSR AL T — Rl 5@ 0 77 725 o i 07 s F G it 24 0 1%
BT AT DS F . BT B LA S BRIHR AR AT & o hT, I I R AL 2 AT AT



U FLBUIR A, o N ZHAR € 0F 50 SRS IF 7N SR 4R i B S LA, LR L SE AR I T A
G R A JEELL S, EAGE . EERAEE S (Lietal, 2021).

il e A 2 ERURTE 9 3 0 A AT 5 R 758 78 [ 8 k(] P 8 33, LT 90 b SR 3 DR BB P SR B
(AR 055 ) R B — 2D (AR, T2 AT 0 N A2 ST T R SRR oY, 25 T R fi
R AL B A 7T o AHE FENH R 15 5 SCERTHE L 760 bibliometrix (Aria ef al., 2017)FIRHS
SCERATRRAL 73 B 1 4 CiteSpaces GRXZRIEAMIZ= K, 20135 XIDBFH, 2017), PAK Web of Science
RO B FEAE 2R A0 T 5 T, o il B Rl R AT AR 28 L BRIURI AN AT, 4R 50 il B e L ATF 92 14
ol SRS R RS, DU EE R e Rt R RRFF 7 F) A AT SR R R a3
1 BHERE DA ZE
1.1 BB ERSRE

L Web of Science 7% 0o %4 (UL R EFR“WoSCC™) N IR, RA SRR, &%
“WoSCC #% .0 &7, RN I Hi="Bethylidae”. & T8 &R E %M (SCIF1 SSCD) j#
TR E, KRR 2003-2023 4, WoSCC #HfE EAURT 2 96 30Tk, Bl = aUE H IR
202349 H 2 H.

1.2 S %E

2 FH R P25 40, bibliometrix $2HU/EH . JCHE] . SCRRIRSE ICHES B LA IR R) 7 51 04
# 7 stata fF Im REGHATRBIE, M geplot2 HEATH IR . A FSCHR AT 2
Giit /3 #t 1A CiteSpace ¥fF+ Origine WoSCC ¥ 7 W 3 2 At i) 78 2% 0 T B TSR A5
BT b AR B T AL AL 2
2 BRE5SHh
2.1 BhRREER B B scakie RIE R R FHEIR

For 2% B SCHR B0 I E] 5 RE D 2003-2023 4, KR CEABEIL 317 K. A REFE
bibliometrix % WoSCC £ % 2| (¥ 8 SR AT EE IR TEE E (R Do SCHOKRIET 114 R
Fil, 570 ArAFFEN G CRABRERA 25D, Hod 14 G e N AR Rt — R Sciike K2 Tk
TARERH ZAEE LR GRS, o EBREEER G 31.23%, B ST & 1EE
FHHON 343 N, BB—EE IR TTIRECR UG 24 B, PR SCEREI TR N 1052, DR
REARR ], i BRI FOLE [ N AR 2 B2 KOG

*® 1 WoSCC MR BIBEMERMAMEER
Table 1 Descriptive information of the data set on Bethyliade by WoSCC
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23 Articles 292 258 Review 13
f&IE Correction 6 Al Other (letter, note, etc) 6

X 2003-2023 R R B 317 FSCERIEAT R 5 504, BB 20 4F bR iR
FEHEG AT 10 R (3R 2. Ho HARRME M 5 R A Prorops nasuta. FH i Ji 8%
Cephalonomia stephanoderis & KRG Sclerodermus gunai Y575 T &% Sclerodermus
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Table 2 Top 10 species of Bethylidae insects studied
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Order Species Species Chinese Name Literature amount
1 Prorops nasuta - 19
2 Cephalonomia stephanoderis P e i R e 15
3 Sclerodermus gunai A G T 12
4 Sclerodermus pupariae P T bR 12
5 Sclerodermus harmandi T G i Jh e 8

6 Cephalonomia tarsalis 21 3k FR R 6



7 Sclerodermus brevicornis - 6
8 Cephalonomia waterstoni B PGSk i e 5
9 Cephalonomia hyalinipennis - 5
10 Sclerodermus sichuanensis VT8 7 i e e 4

RN KRB BIMA P SC% 4 . Note: “-” indicated that the Chinese Name of the species was not queried.
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Table 3 Outputs of top 10 journals on Bethylidae

WITZE 4 WIF 4 SRR G
English Name of Journal Journals Chinese Name Articels

Zootaxa (BN EAR) 69
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PLoS ONE {PLoS ONE) 7
Revista Barsileira De Entomologia CEVE R HAHED 7
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Table 5 Top 20 Keywords with the Strongest Citation Bursts of the Bethylidae

SR ] FEhr RAR L i 4R I B (2003-2023)
Keywords Year Sterngth Begin End Time period
Wi SR et
2004 2.35 2004 2009
Coffee berry borer
Wity
2004 1.8 2004 2009
Attacking
PEE
2007 2.26 2007 2010
Sex ratio
17
2005 1.95 2007 2009
Behavior
i3 H
2009 2.26 2009 2012
Hymenoptera
/NEEF
2009 1.91 2009 2012
Scolytidae
REEX
2010 2.76 2010 2016
Oriental region
W
2011 2.24 2011 2013
Wasps
P T8 H
2013 3.24 2013 2019
Agrilus planipennis Coleoptera
s ] i e
2013 2.89 2013 2017
Hymenoptera Bethylidae
W
2008 3.67 2014 2016
Parasitoid wasp
bz
2010 1.81 2014 2016
Evolution
3 H
2004 1.99 2017 2018
Lepidoptera
Wi A H

2009 1.89 2017 2018

Hypothenemus hampei Coleoptera

B 2005 3.17 2019 2020




New species

2013 4.83 2020 2023
Phylogeny
&
2010 3.75 2020 2021
Genus
B AR H
2020 2.51 2020 2023
Wasps Hymenoptera
I
2016 2.69 2021 2023
Ants
BFRERE
2010 2.56 2021 2023
Molecular phylogeny
2.5 BEXH

I WoSCC K2 [ 317 i SCHRAISCRRHE b AT 2047, B 108 T G SO f7 i iR e
FHOAHDHE T . BRI RIE TORT 5 RS2 FR (R 6) K, XTI RREERHH A, H4
H BT AL, EVH E R BRI 2R R W Z AU SR I R, ROCRN 75 55, 4 S0k
Kl 23.7%, R YT FE SO0 R iR R HURTE TS SRR

6 PPAREER RIS A SRR E (WoSCC)
Table 6 Founding noted in the literatures on Bethylidae in the database WoSCC

e By i far SR B (R
Order Name of the found Literature amount
| EERH R RZ G (D s

Conselho Nacional De Desenvolvimento Cientifico E Tecnologico Cnpq
Fe 547 e LRI MR S 4 2 (B2 7E)
Fundacao De Amparo A Pesquisa Do Estado De Espiritu Santo Fapes
SHEIEE =R RS
National Natural Science Foundation Of China Nsfc
RS N R RN (GERED
Coordenacao De Aperfeicoamento De Pessoal De Nivel Superior Capes

5 E R 2 (GERED 0

National Science Foundation Nsf
S
3 I&P ~ 2:5 —':j -L‘:I -l:e

3.1 BE5

=A

AILHET WoSCC Hls FE, 2003-2023 4 HIRI LA 28 H 317 53 i il e A HFF 72 (94 AH O SCRiR
SEFIRT 114 AT (BB, P RR 16 58 SCHk, FHOCCRRE R H B 24K
Fath, (HEASCEREA Z A RN, NN FE IR o I BR SRR DGR 78 F B h T
E& %% (Entomology ) F1 541 ( Zoology ) 4T3 s AHIGHIF 78 18 3C 3 ZE T K E Zootaxa. Biological
Control. Entomologia Experimentalis et Applicata 5 /14/) 2% Fl . B 2= AR S A {3 1) o Bl e
FHOBEFE AR, K2 ar i E K2 e, E. EE. %E, #E, 2010 F2
G, HERRSCEIFE B, 7R 2015 SRR CRIA R, B ETRISEE . SRR
EEAFEM AR R R ARl Bk, BB HE . AT MBS R . B A
ERE. KM, ATRAKE . SRFETMER. ZFRNTH, H 108 T4 SR



TR HE DGR T, 28 A NAHR 702
3.2 Wig

GOV 20 4F Sk il B e A} & HRU R AF F 30t FR A R B4, e R R B TR PRI ST EA T KR D,
FERE TR BT 07 AN TN B 2RI 2R, HURIRNR & 1 [ BRAe B2 00 RAFRHE, H
WAELESZ RV FEBUR W FU B BUE 2 45 B AE BRI R , BELAS b JhR e ol R i B2 s S 1 S

TR, b ML VAT A e PR AT P e o PR o [ A S e £ R Sy
BN 148 F1 126 55, 400 5 A ERR SCE 1 46%H1 40%;  ShAt,  EL7E Ao [ 75 i b #4 7 T e
FRFNA AR HAERTFY, 220 0 PG A0 e [ R B e 5505+ or =, BT SR i 2 e
RECGHR T2 IRANSLR, B i ik S8 T By BEER A o] A R R B8R . R AR R SO
W FCEEN B O B B 5K, Bl 0 ) R o R e 2 = 48 S Re M 7 v v /N B Hypothenemus
hampei (Goémez et al., 2005; De Souza et al., 2006; Gomez et al., 2012) . & [E] 5 Ji B e 55 J5 it
T %, FERAET T IR EY) 2 A% KN HIRE (Liuer al., 2011; Hu et al.,
2012; Li et al., 2015; Liu et al., 2021), HAFIC#) 2 H T+ F REAYBGR (Yao and Yang,
2008; Yang et al., 2014) . i SCHE 1 14 2 A 52 b g B gt Ak (93301 AT AR iR 2
X 20 FERAF TR EE Ty 1], ARIRIE R B RSCITIVIRE , REAE Zootaxa ik 69 55, (A4
RIS 22%, XL ZAFM IR . toh, WIRR SCEERE, HER A 10 1)1
B2 iR i Sclerodermus sichuanensis UK 3R 4 3%, RBZWFMUREM KL 1R, 2F
RN TR I I b Jo e B R AR ) 2 A 25 2 AR 5, % 0 7 P T e e SR 55 e fg A= A B
AR S BAT, DI SE AT B0 R, A IR e N Y e i R, R BT LE AL
BN, 8 2 T AEYBG . e R R RBT T, 572 1 Bl 79 i R e 4 fF
T, IRAWEF A F A AT R, AR R KRB IR I R IR SCHE

i R iR B HUR V2 AR dL, MORIEF2RF R CRAEL F T ML P ZhdUfn
W R AR, R E L BN BRI db3E. E IR R RIS A (BRE
FIFEHEE, 2000; Yangetal.,2014; FUKFR TR, 2021), RIRGAEHEDPIGRRE T,
K E Ak SRR 5 T U AR R P AR . Ak, BRI B HUR A BSR4 T
] PR RIS A S AT Ry, HE VR R R ) DG R B R RIE S I A A AR, R AR
BY¥UER, FE TEE¥ER. Goubault % (2006) FIHKS4EHEEFE (APCI-MS) J5
P, WER T WOBE ¥ Goniozus legneri Gordh [F] Ff M 1 A 4 35 4+ I F% I8 2 4 18
(2-methyl-1,7-dioxaspiro[5,5]undecane) /13 5a 45 5 . FIE 2% B 7058 IQ b iR 27 A AN [
KNG ERE G, BT 2 AT MRS & 1F (Liu er al., 2011; Liv ef al., 2021) o S H]
DT, BRI B i S BR L (1181 Beauveria bassiana YA i R A FNLH, N
AR R AR A T BRI AV, 2007; MIEREAIAEET, 2017 R, 2020).

WML, B RIgER R A S TR T E AN, RS TRAKE . FRRFER %5
RDIRESAE . WAL & RVE ST TR IT, K e S BEEE AL



ffill (Perkin et al., 2015; Laurino et al., 2016; Huang et al., 2023) . IR NI J& I R g R} B Ak Y
EHLEEAE BAE FH B 7T, B i R R B HORE A T A R RS AR YT VR AR A iR BN
AL Z R 2R SCHE
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