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Analysis of Research Hotspots and Trends in Fusarium
Head Blight Based on CiteSpace

GUAN Weidong' , JIN Mulan®, LI Rui’, LI Bangyao', DONG Wencheng'

(1. Hohhot General Survey of Natural Resources Center, China Geological Survey/Innovation Base for Water Resource
Exploration and Eco-Environmental Effects in the Daheihe Basin of the Yellow River, China Geological Survey, Hohhot, Inner
Mongolia 010013, China; 2. Wulanchabu Forestry and Grassland Monitoring Station, Wulanchabu, Inner Mongolia 012000, Chinaj;
3. Agricultural Technology Extension Service Center of Huinong District, Shizuishan, Ningxia 753000, China;

4. Yinchuan Agricultural Technology Extension Service Center, Yinchuan, Ningxia 750000, China)

Abstract; Research on Fusarium head blight holds significant importance for agricultural production
and global food security. To gain a comprehensive understanding of the research progress and emer-
ging trends in this field, this study used CiteSpace software to systematically analyzed 1 236 litera-
tures on Fusarium head blight in the Web of Science core collection in the past 20 years. The results
indicate that the overall publication output in Fusarium head blight research had shown an upward
trend, with the United States leading the field with 345 publications. International collaboration net-
works were relatively tight, such as those between China and the United States, China and the United
Kingdom, and China and Canada. The research content primarily revolved around pathogen character-
istics, disease control techniques, and the breeding of resistant varieties. Current research hotspots
centered on disease resistance identification, molecular marker-assisted selection, and the development
of innovative biological control agents. The prevalent technical methods primarily encompassed

metabolomics, genomics, and remote sensing monitoring technologies. Looking ahead, Fusarium
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head blight research will place greater emphasis on interdisciplinary collaboration, aiming to develop

efficient and environmentally friendly disease control strategies to address the challenges posed by

global food security.

Keywords: Fusarium head blight; CiteSpace software; Information visualization; Research trends
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The size of the nodes in the figure represents the number of publications. The larger the node, the more publications it signifies. The

connecting lines between nodes indicate the existence of exchanges and collaborations among them

collaboration. The same in figures 3 and 4.
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Fig. 2 Collaboration network of publishing countries for FHB research from 2003 to 2023
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Table 1 Top 10 research institutions publication amount in FHB research from 2003 to 2023

He P GIRER N e BRI
Rank Country Name of organization Property Frequency
: % S A BRI -
USA United States Department of Agriculture Governmentdepartments :
, eSS Al Bl BOR T or
Canada Agriculture & Agri-Food Canada Governmentdepartments
, % B 5 % Ko -
USA North Dakota State University University
\ % BB 3 K2 K -
USA Kansas State University University
; ONIL A 0 1R Y 2 R K Ko i
Australia University of Natural Resources & Life Sciences University
; o T A RHBE B3 LS "
China Jiangsu Academy of Agricultural Sciences Researchinstitution
. i T K 2 Ko "
Germany University Hohenheim University
8 o EEYPNEY o2 .
China Nanjing Agricultural University University :
. o i oA B I BLES "
China Chinese Academy of Agricultural Sciences Researchinstitution
o 1 o M e BOTFRSI .
China Ministry of Agriculture & Rural Affairs Governmentdepartments o
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fE& LR/ RS lEa LI RS
Author Frequency First published year Author Frequency First published year
Dong Yanhong 28 2006 Li Tao 16 2016
Bai Guihua 25 2007 Fedak George 13 2003
Buerstmayr Hermann 22 2003 Huang Wenjiang 13 2019
Miedaner Thomas 21 2011 Lemmens Marc 11 2003
Brown-guedira Gina 18 2006 Dong Yingying 10 2020
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Fig. 4 Co-citation network of FHB research literature from 2003 to 2023
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Table 3 Top ten cited frequency of key literature on FHB research from 2003 to 2023
He4 H A5y E# B BT
Rank Tittle Year Author Times Journal

1 A deletion mutation inTaHRC confers Fhbl resistance to Fusari- 2019 SuzQ 81 Nature Genetics
um head blight in wheat

9 Mutation of a hlSlld1n€*r1Ch. 051101umfblqd1ngfproleln gene in wheat 2019 LiGQ 66 Nature Genetics
confers resistance to Fusarium head blight
Wheat Fhbl encodes a chimeric lectin with agglutinin domains

3 and a poreforming toxin-like domain conferring resistance to Fu- 2016 Rawat N 63 Nature Genetics
sarium head blight

1 QTL mapping aqd markerfass@ted selection for Fusarium head 2009 Buerstmayr H 61 Plant Breeding
blight resistance in wheat:a review

5 Breeding for Fusarium head blight resistance in wheat-progress 2020 Buerstmayr M 60 Plant Breeding
and challenges
Molec_ular mapping of Q"I‘Ls for Fusarium head blight resistance ; The Oretical and

6 in spring wheat. 1. Resistance to fungal spread (type II resist- 2002 Buerstmayr H 59 Applied G o
ance) pplied Genetics
Breeding strategies and advances in line selection for Fusarium . - Tropical Plant

7 head blight resistance in wheat 2017 Steiner B o7 Pathology

3 Hor1zor}tal gene trans[gr of Fhb7 from fungus underlies Fusarium 2020 Wang H W 53 Science
head blight resistance in wheat

9 A unlflt?d effort to fight an enemy of wheat and barley: Fusarium 2012 McMullen M 19 Plant Disease
head blight

10 A journey to understand wheat Fusarium head blight resistance in 2019 Jia HY 13 Crop Journal

the Chinese wheat landrace Wangshuibai
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The rectangular frames depicted in the illustration signify keywords, with the size of the frame indicating the frequency of the key-

word occurrence; a larger frame area corresponds to a higher frequency; The connecting lines between the rectangular frames represent

the co-occurrence relationships between keywords, with a greater number of lines suggesting a higher degree of co-occurrence.
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Fig.5 Co-occurrence network of keywords in FHB research from 2003 to 2023
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Fig. 6 Clustermap of keywords in FHB research from 2003 to 2023
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Table 4 Keyword clustering results based on log-likelihood ratio calculation

W ARG B RBLR
No.  Year Size Clustering result
co w1 PRI IR ek R A% BT R AT ik
Metabonomics; Gene expression; Fusarium graminearum ; Transcription factor; Expression
S0 w0 s QL il B 46 BT 32 AN R AR 57 £
QTL; Marker assisted selection; Microsatellite markers; Spring wheat; QTL mapping
v o o R TG AT SR AL NG L L 08 7 B
Nivalenol; Natural toxins; Mycotoxin; Trichothecene; Deoxynivalenol
v w0 s I R I RSN TR
N Triazole based fungicides; Culmorum; Winter wheat; Accumulation; Meta-analysis
cr o s A ) TR AL R AT
Remote sensing; Deep learning; Hyperspectral imaging; Convolutional neural network; Feature fusion
co o s BT AR b B LT SR
Biological control, Biological control agents, Strains, prediction; Clonostachys rosea
co wis SRR TR R
Grain; Fungus; Disease management; Fusarium; Antifungal
cr o w0 AN AR AT 0 80 9 2 (R T

Fusarium head blight; Disease resistance; Plant defense; Genetic architecture; Fusarium pseudograminearum
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Keywords Year Strength Begin End 2003-2023

Markers 2003 15.21 2003 2007

Microsatellite 2003 14.34 2003 2007

Scab resistance 2003 12.76 2003 2008 s

Scab 2003 11.39 2003 2009

Culmorum 2003 10.22 2003 2011

Cereals 2003 7.74 2003 2011

Triticum aestivum 2003 6.69 2003 2007

Qtls 2003 6.48 2003 2008

Genes 2003 6.39 2003 2009 p—

Map 2003 6.09 2003 2007 p—

Rye 2003 5.66 2003 2010 p—

Inheritance 2003 5.42 2003 2006

Ear blight 2003 4.71 2004 2005 _

Qtl 2006 4.78 2006 2007 —

Spikes 2005 5.16 2007 2016 ——

Gibberella zeae 2003 7.56 2012 2015 —

Fhb resistance 2011 5.64 2015 2020 —

Durum wheat 2005 5.27 2015 2017 e

Grain yield 2018 6.09 2018 2023 ————

Management 2008 7.18 2019 2023 ———

Efficacy 2012 4.74 2019 2023 —

Biological control 2004 5.03 2020 2023 =_—

Fhbl 2013 8.72 2021 2023 ===

Mycotoxin 2021 6.15 2021 2023 ——

Yield 2011 4.76 2021 2023 —
B 7 2003—2023 & FHB 5 X7 RE M B F 5T

Fig. 7 Time series changes of keyword mutations in FHB research from 2003 to 2023
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