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Analysis on hotspots and frontiers of Chinese Citrus research based on

WOS and CiteSpace in the past decade

XIAO Chang"’, PENG Ting’, LIU Jihong"

('Learning Center, Hubei Radio and TV University, Wuhan 430000, Hubei, China; *Hubei Branch, The Open University in China ,Wuhan
430000, Hubei, China; *College of Life Sciences, Gannan Normal University, Ganzhou 341000, Jiangxi, China; 'College of Horticulture
and Forestry Sciences, Huazhong Agricultural University, Wuhan 430070, Hubei, China)

Abstract: Based on the 2010—2019 database from Web of Science, we analyzed the hotspots and fron-
tiers of Citrus research in China, which could help relevant researchers to understand the current situa-
tion in this field. Using “citrus”, “trifoliate orange” or “kumquat” as topic, a preliminary search was
done on Web of Science, which resulted in the records of literature data published in China between
2010 and 2019. By using the analysis and retrieval function of WOS and Excel, the literature data were
analyzed in terms of annual and literature subject categories. Based on the bibliometric analysis soft-
ware CiteSpace, author, institution, co-word and co-citation were analyzed, respectively, so as to obtain
the statistical data and the visualized network of Citrus research. Accordingly, research hotspots, intel-
lectual structure and frontier topics were analyzed. A total of 3 168 citrus-related articles were retrieved
from WOS database. The number of articles related to Citrus research increased steadily, and the con-
tents involved various subjects and fields. Plant science was the largest publishing subject category, ac-

counting for 18.88% of the total published articles, followed by food science technology, biology, horti-
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culture, chemistry, microbiology, agriculture, pharmacology, entomology, nutriology and so on. The top
3 most productive institutes were Huazhong Agricultural University, Southwest University and Zheji-
ang University, which are located in Hubei, Chongqing and Zhejiang, respectively, in accordance with
the distribution of citrus production, suggesting that the research institutes of citrus in China were close-
ly related to the geographic distribution of citrus cultivation. Academic teams with Deng Xiuxin and
Wu Qiangsheng as the core have formed. The co-word analysis showed that the hotspots of citrus re-
search in the past decade included omics, antioxidant system, phylogenetic analysis, huanglongbing, ar-
buscular mycorrhiza, citrus essential oil, fruit quality, etc. In recent years, the omics studies have been
widely used in various fields of citrus research. From 2010 to 2015, the high-burst terms, such as “my-

» o«

corrhizal colonization”, “arbuscular mycorrhizal”, “host plants” and so on, indicated that the research

focus of this stage was arbuscular mycorrhizal. From 2016 to 2019, the high-burst terms, such as “prin-

» &«

cipal component analysis” “oxidative stress” “NF kappa B” and so on, indicated that the current hot-
spots of citrus research were active ingredient and medicinal value of citrus. The timeline of co-citation
clusters in citrus researches showed that the hotspots and their duration varied with time. The co-cita-
tion analyses showed that the frontiers in research included huanglongbing, phylogenetic analysis, ac-
tive ingredient extraction and functions analysis, arbuscular mycorrhiza, citrus fruit quality and so on.
The above research topics have a strong sustainability. Among them, the literatures related to phyloge-
netic analysis of citrus possess the strongest influence. In the process of knowledge evolution of citrus
research, “the draft genome of sweet orange (Citrus sinensis)” from Xu Qiang was the most important
work in this field. The highly cited and central literatures in citrus research mainly focus on the basic re-
search fields such as omics and molecular biology, and the applied research is less. In the past decade,
Chinese scholars have carried out extensive and in- depth research on citrus from multidisciplinary
fields. The main research forces were from universities, followed by research institutes. Most of the re-
searches were theoretical studies and few were closely related to the citrus industry. In future, more ef-
forts should be made to strengthen the conversion of basic research into practical application.

Key words: Citrus; Research hotspots; Research frontiers; CiteSpace; Visualization
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Table 1 The main subject categories of citrus-related
articles published in China during 2010 to 2019
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B W&l Food Science technology 529 16.70
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Biochemistry molecular biology
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Ak % 28} Agriculture multidisciplinary 215 6.79
AW BRI A 211 6.66
Biotechnology applied microbiology
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Table 2 Terms with the strongest citation bursts in citrus researches

F i Term WS Strength FFUfi Begin 459 End 2010—20194F In 2010—2019
WAL Z FEVE Genetic diversity 5.499 1 2010 2013
S € & PCR Real-time per 6.2205 2010 2012
JF7FIFR%E Sequence tags 43019 2010 2012
T M 52 i Mycorrhizal colonization 42305 2010 2014
AR B 18 Arbuscular mycorrhizal fungi 2.728 6 2011 2014
B Arbuscular mycorrhizal 29512 2011 2014
1 EAH4) Host plants 4.766 2 2011 2013
$FERIAHY) Transgenic plants 5.490 5 2011 2013
J7 5143 M Sequence analysis 5.560 4 2011 2015
Jiit 74 1% Abscisic acid 7.199 1 2014 2016
HEFEA Target genes 3.0827 2014 2016
$:55% 7K T Transcript level 2.987 7 2014 2016
2L Expression pattern 7.990 3 2014 2016
1 3% [K T Transcription factor 6.526 8 2015 2019
5543 HT Principal component analysis 7.701 7 2016 2019
FAPL# Underlying mechanism 7.1329 2016 2019
AfbJBriA Oxidative stress 6.278 8 2016 2019
¥R kB Nf-kappa b 6.759 7 2016 2019
{55812 Signaling pathway 4.0619 2016 2019
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Table 3 Major clusters of co-cited references

RRY SCHR R Y A LLR X #AU SR Z A5 25 1] A
1D Size Silhouette Label Mean (Year)
0 66 0.821 SERIIEPEFR R Structure-activity relationship 2009
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2 56 0.907 #6% Huanglongbing 2011
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4 30 0.703 R 40K B /BT Phylogenetic analysis 2012
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0.35 XuQ 2013 Nature Genetics 4 164  XuQ 2013 Nature Genetics 4
0.30 YanJW 2012 Molecular Biology Reports 2 107 TamuraK 2011 Molecular Biology & Evolution 4
0.25 Tripoli E 2007 Food Chemistry 0 57  WuGA 2014 Nature Biotechnology 4
0.24 Yun Z 2013 BMC Plant Biology 4 51 LiuQ 2007 Journal of Experimental Botany 3
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0.19 LiuQ 2009 Journal of Experimental Botany 3 41 Tamura K 2007 Molecular Biology and Evolution 4
0.18 ZhangM X 2011 Food Chemistry 0 40  Grafton- 2013 Annual Review of Entomology 2
cardwell E E
0.18 WuGA 2018 Nature 4 38 DuanYP 2009 Molecular Plant-Microbe Interactions 2
0.17 Meyers B C2008 Plant Cell 7 37 LiuYZ 2006 Journal of Huazhong Agricultural 3
University (Natural Science Edition)
0.12 FuXZzZ 2011 BMC Plant Biology 11 35  WangN 2013 Phytopathology 2
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