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Analysis of Research Situation of Wheat Powdery Mildew
Based on CiteSpace and VOSviewer

Wang Hongmei, Song Xiaopeng, Zhao Jingyun, Wang Jianli, Cui Jianmin,
Wang Xuhao, Yang Ruihan

(Zhumadian Academy of Agricultural Sciences, Zhumadian, Henan, 463000, China)

Abstract: To understand the current research and development status of wheat powdery mildew, the
literature analysis software CiteSpace and VOSviewer were used to conduct a visual analysis of rele-
vant literature from the Web of Science and CNKI databases over the past decade. The results indica-
ted that the number of English publications had generally shown an upward trend, with China being
the country with the highest number of publications in international journals. There was close interna-
tional collaboration with countries such as the United States, Israel, and the United Kingdom, and
researchers from different nations engaged in multifaceted cooperation, forming a stable core group of
authors. The Chinese Academy of Agricultural Sciences, the Chinese Academy of Sciences, and
Northwest A&F University had the highest number of publications. In contrast, the number of Chi-
nese publications had shown a declining trend, with limited collaboration among institutions and no
stable core group of authors. Research hotspots on wheat powdery mildew both domestically and in-
ternationally primarily focused on disease resistance identification, resistance gene mining and utiliza-
tion, resistance mechanism research, combined breeding, disease monitoring and prevention, etc.
Comprehensive evaluation of durable resistance and resistant germplasm had emerged as a prominent

research focus in recent years. Future studies would develop new resistant varieties through various
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approaches, elucidate the resistance mechanisms against wheat powdery mildew, and explore green,

efficient, and widely applicable disease management measures through multidisciplinary collaboration.

Keywords: Wheat powdery mildew; CiteSpace; VOSviewer; Bibliometric analysis
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Fig. 1 Statistics of annual publications related to wheat powdery mildew
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Table 1 Top 10 countries with a high volume

of English literature publications

He4 P R e
Rank Country Publications Centrality
1 #1[E China 162 0.35
2 FE USA 70 0.16
3 %t I Switzerland 38 0. 10
4 1% [E Germany 25 0. 06
5 PL 3 Tsrael 24 0.07
6 HiA% 2% England 21 0.04
7 WA F W Australia 17 0. 05
8 EJFE India 17 0.06
9 ¥ K& Egypt 13 0
10 % 2% Poland 13 0.04
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Fig. 2 Collaborative network of wheat powdery mildew in

related published literature countries
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Table 2 Result of keyword clusters in English literature

Gt Ly MR RERS
No. Year Size  Cluster label
0 2018 44 Jasmonic acid; salicylic acid; reactive oxygen species; compatible interaction; hydrogen peroxide
1 2019 43 Wheat powdery mildew; disease severity; hyperspectral imaging; remote sensing; hyperspectral
2 2018 28 Powdery mildew; resistance genes; gene; wheat
3 2016 28 Blumeria graminis; evolution; infection; diversity
4 2017 27 Identification; marker; Aegilops tauschii ; validation; chromosome bin map
5 2020 26 Candidate gene; field trial; consensus map; race-specific resistance; marker-assisted selection
6 2018 25 Physical mapping; Psathyrostachys huashanica ; t6v % 4s center dot 6dl; translocations; SNP
7 2015 24 Bread wheat; conferring resistance; Haynaldia villosa ; turgidum var. dicoccoide; molecular marker
8 2018 23 Transcriptome; genome analysis; landrace; Agropyron cristatum ; confers resistance
9 2016 23 Triticum aestivum ; accession; software; MAS; GWAS
10 2018 22 Stripe rust; leaf rust; ISH; Thinopyrum intermedium ; Thinopyrum ponticum
11 2018 19 Aegilops geniculata Roth; genotyping by sequencing; stem rust resistance
12 2018 18 Powdery mildew resistance; cereals and grains; fungi; disease resistance; field crops
13 2017 16 Adult plant resistance; molecular characterization; pmJ38 ; haplotypes
3 PUXHMEERARERLER
Table 3 Result of keyword clusters in Chinese literature
i Ay FAL KL%
No. Year size Cluster label
AN RIE s MR AR B
0 2019 33 ; A : L A
Wheat; diseases and insect pests; Blumeria graminis; stripe rust; powdery mildew
1 2017 23 AN TR DU Pt RPN SREIR
Wheat variety; resistance identification; resistance; stripe rust; Fusarium head blight
. BiaROR s FB s PUE REEH; UM
2 2018 23 8 o . : .
Control efficiency; powdery mildew; antagonism; Trichoderma ; sharp eyespot
; Jols gy B BUREIEDA S BoRThE R R N P
Variety; resistance gene; disease resistance; virulence frequency; Blumeria graminis
) Wil NE s BUORPUPE s KA M7 ARl SR
4 2018 22 8 . ; .
Common wheat; adult plant resistance; Macrosi phum avenae ; landrace; quality
5 2017 18 FEAE BN SWEER . BURG AR R
Yield; breeding; triadimefon; disease-resistant; seed coating decrement
6 2018 18 SrFRRIL: BANE R AE R sts
Molecular marker; spring wheat; high yield; Shimai series; sts
, yo17 s BURIE EURE: kasps AIE: BHELEH

Resistant gene; Blumeria graminis; kasp; distant hybridization;virulence structure
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