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Bibliometric visual analysis of literatures on the fall armyworm,
Spodoptera frugiperda
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Abstract: In order to systematically analyze the research trend and direction on the fall armyworm,
Spodoptera frugiperda, a statistical analysis of 1 222 literatures on the data of S. frugiperda published in
domestic and foreign journals from 1920 to 2020 was performed by employing the method of bibliomet-
rics in the public databases CNKI and Web of Science. The results showed that the literatures on this
pest had increased for years. For foreign literatures, the papers related to this pest has experienced a
blowout growth since 1980s, mainly from American countries (the United States, Brazil, Mexico, etc.),
accounting for more than 60% of the total. The relevant influential papers were mainly from western
developed countries (the United States, United Kingdom, France, etc.). The research hotspots were
focused on the relationship among S. frugiperda, its main host plant (maize) and the biological agents
such as Bacillus thuringiensis, baculovirus, fungus, transgenic maize and so on. Since S. frugiperda in-
vaded China and caused harm in January 2019, the literatures on the prevention and control of S. frugi-

perda has increased greatly. The number of Chinese literatures was 148 in 2019, among which the num-
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ber of papers published in international journals was relatively small, mainly covering the topics of bio-

control agents, emergency chemical pesticides and the main target crop maize. The results of bibliomet-

rics visual analysis can provide new ideas and methods for the environment-friendly and efficient con-

trol and research of S. frugiperda in China.

Key words: fall armyworm; research progress; database; plant protection
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Fig. 1 The numbers of publications on control of Spodoptera

frugiperda in the core collection database of Web of Science
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Fig. 2 The numbers of publications on the of control Spodoptera frugiperda in CNKI database
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Table 1 Top 10 countries in terms of publications on Spodoptera frugiperda in 1920—2020

KM Continent % Country

& & Publication

H U0 PE Centrality (5 Ho Percentage/%

AL J[E USA
North America PG EF Mexico
HES t 7Y Brazil
South America BIHRZE Argentina
FHEELIE Colombia
el PUBEZF Spain
Europe [ France
i[E United Kingdom
AEH Asia 7 [E China
ALY Africa 15 JE . Kenya

340 0.20 33.27
123 0.27 12.04
257 0.04 25.15
29 0.00 2.84
20 0.01 1.96
24 0.10 2.35
12 0.00 1.17
11 0.20 1.08
39 0.00 3.82
13 0.01 1.27
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3.76%($22) . I CNKIYI TS S e al LA HY
AL BFABE R T SCR SCRZ ,  HE210.00%,

A AR 2R S 5, b A B SR T A
1R IX (CRFKIREE,2019) | XoF Bty B3 R0 %) SR FE R 1
TE WoS #% 0> 5 S 80408 52 1, Wiseman BR & 3R
kI Z , Ry 430 (R 3) , HFr @ L Sy S R ARl &R
PN ATTE SRy o e 2FHh BTAR AIFFE8 SR 22 95
T /2 Journal of Economic Entomology ($4), i kb
290 13.41%.
1.2 E RSO R R R AT AL 4 i
12,1 A3RSUaREG & R 4899 A7
FIHH CiteSpace #4541 G H 1) L3043 , $HL
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Fig. 3 International collaboration map on Spodoptera frugiperda in 1920—2020
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HEKRMHFLFE, CiteSpace % & : Node Types 158 4 Country; Selection Criteria 5% .24 Top N=30; H:

R RNG T G IR B IE L %“ W Bt A R R I L
TN, The thick-

ness of the lines between the nodes in the graph shows the intensity of the co-occurrence. The size of the nodes is proportional to the

frequency of the objects in the graph. The purple outer ring on the node indicates a large degree of center. CiteSpace settings: Node

Types set as Country; Selection Criteria set as Top N=30; others are default settings.

R2 X TFEMSEIEM AL XEHERET 10 LA

Table 2 Top ten institutions in terms of publications on the control of Spodopter frugiperda

Pt Rk dilt
Institution Publication Percentage/%
S EA AT 62 3.76
Agricultural Research Service, United States Department of Agriculture
BV R R 55 3.34
Universidade de Sao Paulo, Brazil
EPEAER BRI R 48 2.91
Universidade Federal de Vicosa, Brazil
I F T 2 M 7K 43 2.61
Louisiana State University, USA
CLPY R R IR 37 225
Universidade Federal de Lavras, Brazil
VYRR E T A 29 1.76
Instituto Politecnico Nacional
6 [ Pl [ AR AR ) 28 1.70
Dow AgroSciences
ESE Ay DN 24 1.46
University of Nebraska, USA
FKE LA F] 24 1.46
Monsanto Company
CL PG DL R et IR 2 23 1.40
Universidade Federal Rural Pernambuco, Brazil
3 L E AR SCEROC R B A B AR, B A EAEY EOKE (B 4) o AP SOk, H

FRIEAA R BT TE PR AW API95 2 8 2R AT

W B. thuringiensis FIFT R BE 5% BE PRI BT B B K M YR 2k e 255005 (I S) .

TR AT AR L B H B K KRUE
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R3I XTEMBATEAARLEHZE 10 LEE
Table 3 Top ten authors in terms of publications on the control

of Spodoptera frugiperda

R4 XTEMBABREEAARLEHZET10 HE T
Table 4 Top ten journals in terms of publications on the control

of Spodoptera frugiperda

(== K i tb/% BT 38 3 i /%
Author Publication Percentage Source Publication Percentage
Wiseman BR 43 0.89 Journal of Economic Entomology 138 13.41
Omoto C 34 0.71 Florida Entomologist 107 10.40
Huang FN 28 0.58 Southwestern Entomologist 32 3.10
Head GP 23 0.48 Journal of Invertebrate Pathology 31 3.01
Williams WP 23 0.48 Pest Management Science 31 3.01
Isenhour DJ 21 0.44 Environmental Entomology 29 2.81
Davis FM 21 0.44 Journal of Entomological Science 28 2.72
Bernardi O 18 0.37 Crop Protection 25 242
Bernardi D 16 0.33 Neotropical Entomology 21 2.04
Caballero P 15 0.31 PLoS ONE 21 2.04
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Fig. 4 Co-occurrence network map on the high-frequency keywords on the control of Spodoptera frugiperda
in Web of Science collection database in 1920—2020
L3 o1 i 22 TR 2 8 REL A0 3 W L iR 88 98 /DN, 5 ) RN 5 40 B X6 G 1 SRR AT IS B , 75 i 2 (2 Pl 3R R
HIRIH O, CiteSpace 1% H : Node Types % B 4 keyword; Selection Criteria % £ & Top N=30; pruning 15 ¥ A pathfinder
pruning sliced networks . pruning the merged network; H. &2 %kiL . The thickness of the lines between the nodes in the graph

shows the intensity of the co-occurrence. The size of the nodes is proportional to the frequency of the objects in the graph. The pur-

ple outer ring on the node indicates a large degree of center. CiteSpace settings: Node Types set as keyword; Selection Criteria set as

Top N=30; pruning set as pathfinder, pruning sliced networks, pruning the merged network; others are default setting.
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Fig. 5 Co-occurrence network map on the high-frequency keywords on the control of Spodoptera frugiperda
in CNKI database in 1984—2020
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BHEREPOE, CiteSpace ' : Node Types % . keyword;;

SO HTR SR B ARORE L ﬁv“ nd T LSS AT B R A,

Selection Criteria 3% 4 Top N=30; H:EZ ) H¥RIA . The thick-

ness of the lines between the nodes in the graph shows the intensity of the co-occurrence. The size of the nodes is proportional to the

frequency of the objects in the graph. The purple outer ring on the node indicates a large degree of center. CiteSpace settings: Node

Types set as keyword; Selection Criteria set as Top N=30; others are default settings.
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#Y J2 1993 4F & % 7 Journal of Chemical Ecology [
Y “An elicitor in caterpillar oral secretions that induc-
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Fig. 6 Co-occurrence network map on the keywords on the control of Spodoptera frugiperda in native America
in Web of Science collection database in 1920—2020
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HIRIH O, CiteSpace 13 1 : Node Types % £ 4 keyword; Selection Criteria % £ & Top N=30; pruning 15 ¥ A pathfinder
pruning sliced networks ., pruning the merged network; J- T34 5 BkIA . The thickness of the lines between the nodes in the graph
shows the intensity of the co-occurrence. The size of the nodes is proportional to the frequency of the objects in the graph. The pur-
ple outer ring on the node indicates a large degree of center. CiteSpace settings: Node Types set as keyword; Selection Criteria set as

Top N=30; pruning set as pathfinder, pruning sliced networks, pruning the merged network; others are default setting.
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Fig. 7 Co-occurrence network map on the keywords on the control of Spodoptera frugiperda in invaded areas
in Web of Science collection database in 2000—2020
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pruning sliced networks , pruning the merged network; &2 A #k1k . The thickness of the lines between the nodes in the graph
shows the intensity of the co-occurrence. The size of the nodes is proportional to the frequency of the objects in the graph. The pur-
ple outer ring on the node indicates a large degree of center. CiteSpace settings: Node Types set as keyword; Selection Criteria set as

Top N=30; pruning set as pathfinder, pruning sliced networks, pruning the merged network; others are default setting.
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ter; others are default settings.
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tance to Bt maize: Spodoptera frugiperda (Lepidop-
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K25 A2 Al 1) Storer NP, 1 SCHRIA T 3L oK™
A B Cry 1F £ 75 22 245 TH [R) 0 55 1 5T A I )
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IRT R BRI 7 B 18 SO 3 e e
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the molecular mechanisms of organophosphate and
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(ZEIE,2019) HHFEEHAETMERSESS
TR B 7 A 1 5 0 B B Ay AR b AT [ A A
KLz BRGNP R E 2 BB AR R
W A4 25 Fds e 3 B A AR T e 25 (i Bt
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