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Bibliometric analysis of scientific research on grapevine viruses
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Abstract: [Objective]This paper aimed to help researchers understand the global progress of studies on
grapevine viruses, predict development trends, and develop a research focus in the field. [Methods]The
core collection of web of science (WOS) was selected and the titles including the keywords of (“vitis
Linn” OR “vitaceae vitis” OR vitides OR grapevine OR “vitis vinifera Linn” OR grape OR raisin OR
tempranillo) AND (virus OR viruses) were searched for in years 2002—2019; and 2002 was the earliest
year when WOS started to collect articles on grapevine virus. In the database of China National Knowl-
edge Infrastructure (CNKI), searches were conducted by “cross-database search (13)”; the keywords
used as index were “grapevine” and “virus”, and the time period was chosen as years “1975—2019”.
The year of 1975 was the earliest year when CNKI collected articles about grapevine virus. Statistical
analysis was performed for the collected data using Microsoft Excel, in which repeated and false-related
papers were first removed from the collected data, and the parameters of authors, institutes, publication
amount, and source countries were analyzed, mainly for the top ten ones. [ResultsJIn WOS, 718 core
papers were retrieved from 114 publications and they referred to 1 505 authors from 545 institutions in
57 countries. So far, the largest amount of publication was seen in 2016, and Fuchs Marc was included
in most related papers. The University of California (Davis) was the institution with the largest amount
of publication in the research field, as the USA was the country. Phytopathology was the journal with

the largest amount of the papers. In China the largest amount of publication was seen in years 2016 and
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2018, and DONG Yafeng, ZHANG Zunping and FAN Xudong were the authors with the most publica-
tions. The Institute of Pomology of Chinese Academy of Agricultural Sciences was the institution with
the highest amount. In CNKI, a total of 374 related papers were retrieved. The largest amount of papers
was seen in the year 2005, from the author of DONG Yafeng, and the Institute of Pomology of CAAS.
Most papers were published on the Journal of Sino-Overseas Grapevine & Wine. [Discussion]Accord-
ing to the statistical analysis of the publications on grapevine viruses research, a worldwide dramatic
climbing was observed in the field, indicating that more and more attention has been paid to the related
study. In China, the total publication amount was 410 currently, out of which 374 was recorded in Chi-
nese and 36 in English. The first paper in Chinese, which was originally translated by REN Linhan and
ZHANG Qi from an English paper, entitled “The method of virus-free grape production”, was pub-
lished on the Journal of Agricultural Research in the year 1975. The first English paper of “Partial mo-
lecular characterization of a Chinese isolate of Grapevine leafroll-associated virus 2 and production of
antisera to recombinant viral proteins” on the Journal of Plant Pathology was composed by XU Zhangyi
in 2006. From 1976 to 1980, no related literature was published on any publications, which was proba-
bly due to a historical reason. Based on the analytical results the authors with large publication amount
were DONG Yafeng, FAN Xudong, ZHANG Zunping, REN Fang, ZHOU Jun, and HU Guojun, and
they all worked in the Institute of Pomology of CAAS. In addition, HONG Ni and WANG Guoping at
Huazhong Agricultural University were top authors in the field as well. They had large amount of pa-
pers in Chinese as well as in English, which may suggest that globalization of grapevine viruses re-
search in China promoted well, which would benefit the multinational cooperation in the field. The dam-
age caused by grapevine viral diseases mainly included delayed maturity, yield reduction and quality de-
cline. Now grapevine viruses were detected in more and more countries, such as the USA, Italy, France,
and Spain that were main wine producing countries; and China, South Africa and Canada that con-
sumed large amount of table grapes. So grapevine viruses research was conducted better in some institu-
tions in these countries, e.g., University of California (Davis), Cornell University, Washington State Uni-
versity, Agricultural Research Service Institute of the United States Department of Agriculture (USDA
ARS), and University of California (Berkeley) in the USA, Consiglio Nazionale delle Ricerche CNR
and Universita degli studi di Bari aldo moro in Italy, Institut National de la Recherche Agronomique IN-
RA in France, Agricultural Research Council of South Africa and Stellenbosch University in South Afri-
ca, and Institute of pomology of CAAS, Huazhong Agricultural University, and Ningxia University in
China. Based on the content of the top ten cited articles in a database, the current research focused main-
ly on the detection and identification of grapevine viruses, the improvement and development of detec-
tion technologies, production of virus-free seedlings, treatments for viral diseases, and the mechanism
of viral pathogenesis. Researchers in the USA and Italy have conducted a lot of research on interaction
between virus and host, and Chinese researchers paid much attention on the production of virus-free
seedlings, and treatment for the viral diseases. Treatment for grapevine viral diseases, however, was
known less for any of the countries above, and no viricide was available till now. Fast identification of
grapevine viruses could help prevent the spread of viral diseases, a perfect detection method would be
as sensitive and high-throughput as possible in the future. Understanding of viral pathogenesis mecha-
nism is the basis of prevention and control of the diseases. However, less is known for grapevine virus-
es so far due to many facts, for example, woody plants are difficult to manipulate on. The promotion of
virus-free seedlings is one of the most favorable measures for preventing and controlling viral diseases.

In the future, cooperation among authors, institutions and countries should be encouraged to find out ef-



%5

IR0, 45« JE T SCHR TR 2 0 R 10 RE AT L sl S 0 A 725

fective means to treat grapevine virus disease. [Conclusion]Based on the bibliometric analysis, it was

found that the research on grapevine virus was increasing year by year. A lot of researchers from insti-

tutes focused on agriculture and forestry were mainly involved in. The amount of publication was large,

and the countries included in the related research were widely distributed worldwide. Currently, the re-

search interest in grapevine viruses is mainly focused on diagnosis, improving detection techniques, pro-

ducing virus-free seedlings, the treatment of the virus disease, and viral pathogenesis, among which pro-

duction of virus-free seedlings, disease treatment and viral pathogenesis are hot topics in this area.
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Table 1 The number of posts by the top ten authors in each database
- =2 FE NI KR
B4R Database Author Institution Publication volume
WOS FUCHS M HE4S /KK 2% Cornell University 54
ROWHANI A PSS Hi3 T X 43
University of California Davis
NAIDU R A A &N 37K % Washington State University 43
SALDARELLIP KR Z 25 A 45 30
Consiglio Nazionale Delle Ricerche CNR
ALRWAHNIM MR 22 B84 7 0L 29
University of California Davis
MARTELLIG P [LH«BURZ - SEB 5 26
Universita degli studi di Bari aldo moro
BURGERIJT WA B A 1K 2 Stellenbosch University 24
LEMAIRE O iR 2% K% Universite de Strasbourg 24
VIGNE E Wik R €8 K2 VAR ORI T B 22
Universite de Strasbourg, Institut National de la Recherche Agronomique INRA
MINAFRA A BRI E SO T D 21
Consiglio Nazionale delle Ricerche CNR
WOS-Chinese  #7ft X A 2 B R T 16
DONG Yafeng Institute of Pomology of Chinese Academy of Agricultural Sciences
U AR e AL A e SRR ST 16
FAN Xudong Institute of Pomology of Chinese Academy of Agricultural Sciences
ki AL A 5E R BB ST 16
ZHANG Zunping Institute of Pomology of Chinese Academy of Agricultural Sciences
1 AL A e SRR BITE ST 15
HU Guojun Institute of Pomology of Chinese Academy of Agricultural Sciences
fE5 Hh AL A e SRR BT ST 14
REN Fang Institute of Pomology of Chinese Academy of Agricultural Sciences
JAR AL A e R BT ST 9
ZHOU Jun Institute of Pomology of Chinese Academy of Agricultural Sciences
ZIEG Hh AL A e SR BT T T 7
LI Zhengnan Institute of Pomology of Chinese Academy of Agricultural Sciences
YEET el R 6
HONG Ni Huazhong Agricultural University
£ HE el Ry 6
WANG Guoping  Huazhong Agricultural University
L3'ei PEAERAMBHECR 5
BI Wenlu Northwest Agriculture and Forestry University
CNKI HAER e AL A e SRR AT 41
DONG Yafeng Institute of Pomology of Chinese Academy of Agricultural Sciences
KT o AL A e R BB ST 40
ZHANG Zunping  Institute of Pomology of Chinese Academy of Agricultural Sciences
TLEZR Hh AL A e SRR ST 32
FAN Xudong Institute of Pomology of Chinese Academy of Agricultural Sciences
55 R E AL A e RSB ST 28
REN Fang Institute of Pomology of Chinese Academy of Agricultural Sciences
[l ek R AL A8 SRR BT T 20
HU Guojun Institute of Pomology of Chinese Academy of Agricultural Sciences
T Herpogolr Ry 15
WANG Guoping  Huazhong Agricultural University
T AT 12
NIU Jianxin Shihezi University
WLET el KA 10
HONG Ni Huazhong Agricultural University
T VU 1A Aol B 2 Bt 250 78 B 9
WANG Jianhui Institute of Horticulture, Sichuan Academy of Agricultural Sciences
RS CHEP N 9

CHENG Yugin

China Agricultural University
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1. University of California Davis (USA); 2. Cornell University
(USA); 3. Washington State University (USA);4. Consiglio Nazionale
delle Ricerche CNR (Italy); 5. Institut National de la Recherche
Agronomique INRA (France); 6. Universita degli studi di Bari aldo
moro (Italy): 7. Agricultural Research Council of South Africa (South
Africa); 8. Stellenbosch University (South Africa); 9. Agricultural Re-
search Service Institute of the United States Department of Agriculture
USDA ARS (USA); 10. University of California Berkeley (USA).
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Fig.2 Publication volume of WOS top ten institutions
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1. Institute of Pomology of Chinese Academy of Agricultural Scienc-

J% & Publication volume

es;2. Zhengzhou Fruit Research Institute, Chinese Academy of Agricul-
tural Sciences; 3. Huazhong Agricultural University; 4. Shihezi Univer-
sity; 5. Institute of Microbiology, Chinese Academy of Sciences; 6.
Ningxia University; 7. China Agricultural University; 8. Institute of Hor-
ticulture, Sichuan Academy of Agricultural Sciences; 9. Changli Re-
search Institute, Hebei Academy of Agriculture and Forestry; 10. North-
west Agriculture and Forestry University.
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Fig. 3 Publication volume of the top ten CNKI institutions
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1. Phytopathology (USA); 2. Plant Disease (USA); 3. Journal of
Plant Pathology (Italy); 4. Archives of Virology (Austria); 5. European
Journal of Plant Pathology (Netherlands); 6. Journal of Virological
Methods (Netherlands); 7. Virus Genes (Netherlands): 8. Virus Re-
search (Netherlands); 9. Journal of Phytopathology (Germany); 10.
Plant Pathology (UK).
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Fig. 4 Publication volume of WOS top ten publications
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1. Sino-Overseas Grapevine and Wine; 2. Journal of Fruit Science;
3. Acta Phytopathologica Sinica; 4. Plant Quarantine; 5. Northern
Fruits; 6. Atca Horticulturae Sinica; 7. China Fruits; 8. Plant Protec-
tion; 9. Journal of Plant Protection; 10. Northern Horticulture.
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Fig.5 publication volume of CNKI top 10 publications
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Table 2 The top ten cited references of WOS

HesI K

Pt H—AEH Cited SR H R A4 HAREE BT 5 T
Title First Author times Source Journal Time Research direction
RNA PR B2 7 3R B P Hi s 4 3R 5% — AL RWAHNIH 172 J3i 2% Virology 2009 TR
FHI o 25 A B LRI SR B R e R M Virology
Deep sequencing analysis of RNAs from a
grapevine showing Syrah decline symptoms
reveals a multiple virus infection that in-
cludes a novel virus
R R EER B P o3 AT « B8 % [l (199 2841 COETZEE B 141 I3 B2 Virology 2010  JREE
Deep sequencing analysis of viruses infecting Virology
grapevines: Virome of a vineyard
JHZ BY2 40 /3 ib i A2 A4 # 48 2 57 LAPORTEC 136 = 2003 MRS TR R
] B I 3 R Sl A 1 L A E AV A Plant Cell A
Involvement of the secretory pathway and the Biochemistry & Molecular Biolo-
cytoskeleton in intracellular targeting and tu- gy; Plant Sciences; Cell Biology
bule assembly of Grapevine fanleaf virus
movement protein in tobacco BY-2 cells
T RE R HE /N RNA SR BEJI P 7E K LE GIAMPETRU- 117 TR T 2012 JREF
R R R B R ZZIA Virus Research Virology
A new grapevine virus discovered by deep se-
quencing of virus- and viroid- derived small
RNAs in Cv Pinot gris
A AN B T S IR 4 o MARTELLI G 110 BEAMEYRBE SR 2014 HYREE
Directory of virus and virus- like diseases of P & Plant Sciences
the grapevine and their agents Journal of Plant Pathol-
ogy
B A I AH DG 1-5 719 [ S22 HE RT- OSMAN F 102 TBEETTIEARE 2007 RS0 TR R
PCR far il Journal of Virological AR5 R A2 % 5 2
Real-time RT-PCR (TagMan (R)) assays for Methods Biochemistry & Molecular Biolo-
the detection of Grapevine leafroll associated gy; Biotechnology & Applied Mi-
viruses 1-5 and 9 crobiology; Virology
97 B B YL AE 1 4 F (Vitis vinifera L) 5] 2 GUTHA LR 93 PEs]iky/lasty ke 2010  HEAIRLE
£ RIE AR FE R AT SR % BMC Plant Biology Plant Sciences

Modulation of flavonoid biosynthetic path-
way genes and anthocyanins due to virus in-
fection in grapevine (Vitis vinifera L.) leaves
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Table 2 (continued)

Wesl

K b ik

Pt HEE Cited AR BT T 1)
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Simultaneous detection of nine grapevine vi-
ruses by multiplex reverse transcription-poly-
merase chain reaction with coamplification of
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Table 3 The top ten cited references of CNKI frequency
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PEI Guanggian
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