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Current status and hotspot analysis of insect gut microbiota
research based on CiteSpace
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(1. Guangzhou Customs Technology Center, Guangzhou 510623, China;

2. College of Forestry/Beijing Key Laboratory of Forest Pest Control and Prevention, Beijing Forestry University,
Beijing 100083, China)

Abstract To systematically sort out the development history of insect gut microbiota research and clarify its
research hotspots and future trends, based on the China National Knowledge Infrastructure (CNKI) and Web
of Science (WOS) databases, CiteSpace software was used to conduct a visual analysis of a total of 2 791
relevant literatures retrieved as of December 31, 2024. The analysis covered multiple dimensions including annual
publication distribution, characteristics of host journals, keywords co-occurrence, author and institutional
collaboration networks, and national scientific research influence. The results showed that: 1) Since 2006, the
number of publications in the field of insect gut microbiota research has shown an overall steady growth trend.
The top three countries in terms of publication volume are China (660 papers), the United States (572 papers),

and Germany (160 papers). Journal of Environmental Entomology and Frontiers in Microbiology rank first in terms
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of publication volume among domestic and foreign journals, respectively. 2) Research hotspots indicate that

the research direction of literatures in the CNKI database has shifted from basic identification and functional

analysis to in-depth mechanism exploration and application, while literatures in the WOS database focus more

on ecological and environmental roles. 3) The interaction mechanism between microbial functions and hosts,

the combined application of multi-omics technologies, and the development and application of microbial

resources are new trends in future research. In summary, the field of insect gut microbiota research is developing

well, studies from different databases have their own focuses and hotspots are constantly evolving. In the future,

in-depth research should be carried out focusing on new trends to promote the sustainable development of this

field and achieve more breakthrough results.

Keywords CiteSpace; insect; gut microbiota; bibliometrics; research hotspot
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®1 CNKIKEERRGEMEDELARTIREHZAT 109 P TH T
Table 1 Top 10 Chinese journals by publication volume in the study of insect gut microbiota in the CNKI database

He# 17 KT di kb % i [H T (2024 45)
Ranking Journal Number of published papers Percentage Impact factor (2024)
1 (IR B B 224D 18 9.94 1.699
2 CR 2= i) 16 8.84 1.416
3 CIR A 2 41D 15 8.29 1.729
4 R B H 22 3) 14 7.73 1.230
5 ChEMAES¥IRE) 10 5.52 1.623
6 It 2B 2 38 4 ) 7 3.87 2.304
7 i A B R ) 5 2.76 2.534
8 CHE P e ) 4 2.21 1.250
9 e 2 22 76D 3 1.66 1.411
10 (MY P44 3 1.66 2.359

F2 WOSHEEERHRMEMEWHXARTIHEH 20 10 BT H T
Table 2 Top 10 English journals by publication volume in the study of insect gut microbiota in the WOS database

HE# EURL! e'& v Al % R0 B (2024 4D
Ranking Journal Number of published papers Percentage Impact facto (2024)
1 Frontiers in Microbiology 171 7.80 6. 064
2 Insects 91 4.15 2.700
3 Applied and Environmental Microbiology 69 3.15 5. 005
4 Plos One 57 2.60 3.752
5 Microbial Ecology 55 2.51 4.192
6 Scientific Reports 55 2.51 4. 380
7 BMC Microbiology 40 1.82 4.000
8  Microorganisms 40 1.82 4.500
9 Journal of insect physiology 39 1.78 2.862
10 Molecular Ecology 38 1.73 6.622
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Fig. 2 Keywords co-occurrence map of studies related to insect gut microbiota
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Table 3 Top 10 keywords in studies related to insect gut microbiota
CNKI# 4 WOS $¥s
Hi% CNKI database WOS database
Ranking ¢ g TRV AU S RRIIY 3 ] B /IR SRR
keyword Frequency Centrality keyword Frequency Centrality
1 fi% 18 41 v 84 0.40 Diversity 666 0.09
2 2R 54 0.25 Gut microbiota 641 0.13
3 7 i R 46 0.17 Insects 375 0.08
4 16s rrna 29 0.18 Bacteria 346 0.16
5 HEREH 27 0.12 Microbiota 269 0.03
6 KA 27 0.15 Community 206 0.05
7 16s rdna 24 0.09 Identification 180 0.08
8 [ 17 0.06 Evolution 169 0.05
9 /NG ik 16 0.05 Gut bacteria 164 0.12
10 fAi& 16 0.16 Symbionts 156 0.03
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Fig. 3 Keywords cluster map of studies related to insect gut microbiota
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Table 4 Top 15 prominent words in the field of insect gut microbiome-related research in the CNKI database

A
2.3.3 XgA R

CNKIEE 2 B 37 18 10 Py ik o8 45k HE A4 /i 15

B Ay o BE I 1R 4 1y 45 JAE 2001—2024 4
Keyword Year  Strength Beginning year Ending year

7 i Intestinal 2006 5.47 2006 2010 S
ZH # Bacteria 2006 4.34 2006 2011 e e e e e e e e e e e e e
U5 %€ Identification 2007 3.72 2007 2012 S
7 18 41 B Gut bacteria 2005 2.13 2011 2012 e e e e e e e
27 4k K Wi Cellulase 2012 3.01 2012 2014 S
A A0
A . 2012 1.97 2012 2016 o
Symbiotic bacteria
N
Plutella xylostella 2013 3.23 2013 2014 R —
J: A= T Symbiotics 2004 2.22 2013 2018 e —
i & Antibiotic 2013 2.09 2013 2016 —
53 B3
Herbicidal activity 2014 2.28 2014 2015 N
16S rDNA 2012 2.74 2016 2018 Y N e e e e e e e e e e e e e
Z FEPE Diversity 2008 4.52 2019 2021 B B e e e e e e e e e e e e

T
%L%ﬁ . 2001 5.67 2020 2022 e e e e e e e e e e e
Gut microbiota
ERERH
Growth and development 2014 4.39 2021 2022 e
% F MY Host plant 2022 1.97 2022 2024 e

VI« 268 8 43 e 7% 12 DB 3R 7 2 I [ Be 52 BTN B384 e 8 B 0 5 TR IR €9 948 248 7% RG> o TR) 92 AU BIT 70 G 0 R A1 5 vk i € 0 0 7 i

MR, T,

Note: The red section indicates that the keywords was highly valued by researchers at that time, the dark blue section reveals that there was less

research attention in the field at a given time,and the light blue section indicates that the node has not yet emerged. The same below.
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Table 5 Topl5 prominent words in the field of insect gut microbiome-related research in the WOS database

1995—2024 4F

raa Gy mr rwel Y

Keyword Year Strength Beginning year year
16s ribosomal 2000 8.34 2000 2014
Transmission 2004 9.00 2004 2015
;iyelr(;iey"e“c 2004 8.53 2004 2015
Midgut 2005 11.03 2005 2012
Species novum 2005 8. 49 2005 2015
Hindgut 2007 17.33 2007 2017
Gut 1998 9.66 2008 2013
Evolution 2011 7.18 2011 2014
Identification 2011 7.33 2012 2017
Populations 2012 7.17 2017 2019
Protein 2017 7.25 2020 2022
Biodegradation 2022 7.98 2022 2024
Polystyrene 2022 7.41 2022 2024
Mineralization 2022 7.24 2022 2024
15:7; Z‘g];if:;z 2022 7.12 2022 2024
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