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Abstract:  Objectives  Fusarium wilt, caused by Fusarium oxysporum, is a kind of fungal disease highly destructive to crops.

A review was prepared of advances and hot spots in the research on through citation analysis. Method In order to ensure that the
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review is objective and scientific, literature analysis was performed based on the data collected and retrieved by “Fusarium wilt”
as the subject word from the core collection of the database of ISI Web of Science of the period of 1985~2019. A total of 4972
relevant papers were obtained finally by April 1, 2019. All the retrieved documents were downloaded in the format of “full record
and quoted references” and “plain text”, and renamed to download-fw.txt format, for easy recognition by CiteSpace for further
analysis. Then, the CiteSpace visualization software was used for citation analysis by cooperation, co-occurrence, co-citation,
research hotspot and frontier trend.  Result Statistical analysis of volume of the publications shows that the United States,
China and India ranked the top three in this field. Analysis of betweenness central indicators shows that the Netherlands, the
United States and India were the top three in importance of literature, while China was among the top 10s with a positive upward
trend. Further analysis by institution shows that the United States Department of Agriculture, the University of Cordoba, the
French National Agricultural Research Institute, the University of Utrecht, etc. were outstanding ones in this field; Domestic
research institutions, represented by the Nanjing Agricultural University, actively carried out relevant researches and contributed a
huge number of publications addressing the issue “Fusarium wilt is widely distributed and complex crop disease” in the fields of

9

plant science, agronomy and agricultural economics. Conclusion  Further citation analysis shows that “induction”, “genetic

diversity” and “pathogenicity” are important hot spots in the recent ten years, and literature co-citation clustering analysis shows
that “Bacillus amyloliquefaciens”, “systemic resistance”, and “non-pathogenic Fusarium oxysporum” were the research frontiers
in this field. With the research on Fusarium wilt going on in-depth, it is speculated that the future research will go on keeping
focus on microbial control and prevention, breeding of disease resistant crop varieties, and interaction of root - pathogen -
beneficial microbes and its mechanism, and moreover, the adoption of the multiple omics technology will sure help understand
the pathogenesis of Fusarium wilt and provide a theoretical basis and technical support for fundamental studies on and prevention

of Fusarium wilt.

Key words: Fusarium wilt; CiteSpace; Fusarium oxysporum; Visual analysis; Network
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Fig. 4 Cooperative network of research on Fusarium wilt between authors
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Table 1  Statistics of authors of papers on fusarium wilt and cooperative centrality analysis
D o
= Gk R = WAL RS
Betweenness Betweenness
Author Frequency  Starting year Author Frequency Starting year
centrality centrality

Viljoen A 0.11 26 2006 Hervas A 0.04 4 1997
Aitken EA B 0.09 9 2012 Rep M 0.03 20 2005
Czislowski E 0.09 5 2016 Cohen R 0.03 9 1992
Zhang J 0.08 8 2013 Raviv M 0.03 8 2008
Yang L 0.08 5 2015 Kema Ghj 0.03 7 2011
Thatcher L F 0.08 5 2012 Singh K B 0.03 7 1991
Varshney R K 0.07 31 2010 Subbarao K V 0.03 5 2012
Gordon T R 0.07 23 1992 Koike S T 0.03 4 2012
Shen QR 0.06 130 2008 Bakker Pahm 0.02 32 1993
Katan J 0.06 21 1994 Steinberg C 0.02 23 1995
ZhaoJ 0.06 14 2014 Sharma M 0.02 18 2007
Alabouvette C 0.05 57 1985 Pande S 0.02 16 2007
Jimenez-Diaz R M 0.05 27 1998 Wang Y 0.02 15 2009
LiCY 0.05 10 2011 Zhang X 0.02 12 2014
WeiY R 0.05 7 2011 Zhang Y Y 0.02 10 2014
Drenth A 0.05 6 2015 Yang Y H 0.02 8 2014
Smith M K 0.05 6 1998 Kraft J M 0.02 7 1992
Pattison A B 0.05 2 2018 Chao C P 0.02 7 2009
Wang J 0.04 7 2016 Shen B 0.02 7 2013
Jimenezdiaz R M 0.04 6 1991 Dita Ma 0.02 6 2011
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Fig. 5 Co-occurrence network of Fusarium wilt related disciplines
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Fig.6  Co-occurrence network of key words in papers on Fusarium wilt
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Table 2 Burst detection of key words
2009—2019 4[] 56 F 1) RERE By 4 1985—2019 4[] 4 17 R IR 45H
Keywords from 2009 to 2019 Strength Begin  End Keywords from 1985 to 2019 Strength Begin End
%5 Induction 11.61 2009 2011 1% 5 Induction 31.44 1997 2003
JE1% 5 Chickpea 1130 2012 2016 | PGB Pseudomonas fluorescens 2925 1996 2009
% ZHEME Genetic diversity 11.09 2012 2013 Btk Strain 24.18 1991 1997
A A% R DNA 1091 2012 2013 #34E Cotton 18.48 1991 2006
Z YA Systemic resistance 1021 2009 2011 5% Carnation 18.19 1992 1997
= B [H 7 Biocontrol agent 9.749 2013 2014 fli. J& Race 13.99 1991 2004
SLARR Damping off 9.747 2009 2011 B IRFE M Vegetative compatibility 13.81 1992 2004
Fh i 45 d Population 9.155 2014 1915 B SHE Induced resistance 10.19 1996 2003
fli. J& Race 9.002 2010 2012 MR Pseudomonas 9.562 1992 1999
FemRAGR I F sp lycopersici 8.792 2009 2010 WX AT Trichoderma harzianum 8213 1996 2004
PENAR I Pseudomonas fluorescens 8.427 2009 2010 RALE wesd1Tr sp strain 7722 1994 1996
HEAE Compost 8.1 2010 2012 AR I F sp dianthi 6.744 1992 1999
MRS Root rot 201 5009 2011 EFRRSE R Vegetative compatibility 5.4 1903 1997
group
IR A% B Rhizoctonia solani 7.772 2012 2014 Fei-F£ 4 Lycopersicon-esculentum 471 1991 1992
4174 Bacteria 7.734 2013 2014 9% + Suppressive soil 4.397 1991 1995
HUptE Pathogenicity 7726 2016 2019 Fed FLFh Cultivar 4.085 1991 1994
&Y Infection 7718 2010 2011 AHZ Incompatibility 4.036 1991 1992
fi¢ 4 Grown promoting 6.541 2013 2014 I Muskmelon 4.036 1993 1994
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