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Abstract: Bibliometric analyses are capable of demonstrating the history and the
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tendency of scientific and technological development. This article utilizes big scientific
datasets to explore the present status of plant phenomics, so that sound recommendations
could be provided for this emerging research domain. Based on academic outputs such as
publications, citations, collaborations, research areas, academic organizations, and authors
retrieved from the Scopus database, statistical analysis tools such as SciVal and
CiteSpace5.0 were applied to visualize the development and tendency of plant phenomics
related research, in a quantitative manner. Literature-based studies indicate that plant
phenomics have been adopted by many research groups around the world. As an important
field, academic outputs are mainly based on research articles, books and conference papers.
The field requires interdisciplinary efforts to integrate agriculture, cultivation, breeding, and
other plant research topics with computing sciences. Presently, high-throughput image
analysis and related analytical solutions are important research themes in the field. The
topical saliency index reaches 98.8%, a high relevance score. Arabidopsis, rice, wheat and
corn are the main model crops. Research groups in the United States of America, Germany,
China, Britain and France demonstrate strong research and development capabilities. From
a methodological perspective, plant phenomics have been widely used by Chinese
Academy of Sciences, Chinese Academy of Agricultural Sciences, and leading universities
and academic organizations in China, which indicate that China is at the forefront of this
emerging field. In particular, multidisciplinary and cross-country collaborations are required
to raise the level of academic outputs. Finally, the prospect of increasing the publication
channels and cross-disciplinary collaborations is put forward in order to promote the future
development of this research domain.

Keywords: plant phenomics; bibliometrics; Scopus; visualization; topic prominence
index; CiteSpace
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Table 2  Statistics of plant phenomics related academic outputs between 2013 and

2018-09
E (et 2013 2014 2015 2016 2017 2018-09 Bt
Total

CEREE Number of 3562 3746 381 4076 3937 1811 20953
publications
BAESI ¥ Total citations 76263 59243 43206 27550 9945 898 217105
ESETREEI M Average 214 15.8 113 6.8 25 0.5 10.4
citations per paper
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Table 3 Top 10 countries ranked by total citations of plant phenomics related academic
outputs between 2013 and 2017
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publications citations per FWCI The proportion
paper of TOP 10%
HCP
EHU.S.A 5106 78 420 15.36 1.82 35.1
*FE China 4658 49247 10.57 1.36 25.9
£EMH Germany 1873 28 840 15.40 2.00 38.7
PEE Britain 1326 23312 17.59 2.07 414
V= France 1386 20099 14.50 1.88 352
HZs Japan 1236 16 470 13.33 1.49 285
PORRIE 971 15 466 15.93 2.00 37.6
Australia
FHEEF Spain 949 13416 14.14 1.81 323
mnExR 782 11216 14.34 1.70 29.8
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Table 4 TOP 10 research organizations ranked by total citations of plant phenomics
related academic outputs between 2013 and 2017

Uivive It BElEg R B ToPioE EERARE
research Total Number of 3CHRT| #EFIASCH il
organizations citations publicati FAVREL 7l The
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proportio of
n of TOP  internatio
10% HCP nal
collaborat
ions
Chinese Academy of 13137 835 1.75 36.8 39.8
Sciences
INRA Institut National 10 366 755 1.88 355 64.8
de La Recherche
Agronomique
United States 9943 778 1.70 30.7 494
Department of
Agriculture
CNRS 9396 592 2.00 39.0 69.3
Chinese Academy of 8195 695 1.53 29.6 28.5
Agricultural Sciences
Cornell University 7921 362 2.56 48.3 64.4
Spanish National 6827 440 2.06 373 62.0
Research Council
University of California 5643 315 1.93 413 62.5
at Davis
Universite Paris-Saclay 5286 329 2.04 42.2 68.7
‘Wageningen University 5273 296 2.09 41.2 73.6
& Research

5 2013—2017 FHREME A EH R R Z KF
Table 5 Scholars with relatively high academic outputs in plant phenomics and related
research between 2013 and 2017
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Alisdair Robert ~ Max-Planck-Institut 1246 58 237 32 97 58.6
Fernie fur molekulare
Physiologie
Susan R. Cornell University 1230 24 5.19 18 74 833
McCouch
Ed Buckler ~ Cornell University 1189 33 3.46 23 66 75.8
Detlef Weigel =~ Max Planck Institute 999 25 5.09 28 101 76.0
for Developmental
Biology
WAN Jianmin  Chinese Academy of 956 55 1.72 19 41 36.4
Agricultural Sciences
Li Jiayang Institute of Genetics 869 16 6.24 22 51 100
and Developmental
Biology Chinese
Academy of Sciences
Rajeev Kumar  International Crops 791 40 2.28 27 62 475
Varshney Research Institute for
the Semi-Arid
Tropics
Gustavo De  Michigan State 789 12 3.98 13 28 75.0
Los Campos ~ University
Jean Luc Cornell University 777 24 3.88 19 39 70.8
Jannink
Guo Xiuping  Chinese Academy of 745 31 2.11 17 27 48.4
Agricultural Sciences
Jiang Ling Nanjing Agricultural 721 32 1.96 16 32 40.6
University
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Fig. 1 The collaboration status between plant phenomics related research and
other research domains
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Table 6 Academic publications in plant phenomics related research based on
collaborative research between 2013 and 2017

G /% RIH BT B oLk JA—43C

Collaboratio Ratio Number of Total Average BRE| X
n type publications citations citations per # FWCT
paper
H &1k 34.5 6593 93 605 14.2 1.82
EAE1E 29.6 5651 58 839 10.4 1.35
BN E1E 33.1 6320 52 762 8.3 114
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Fig. 2 Collaborative mapping of TOP20 scholars in plant phenomics related
research between 2013 and 2017
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Table 7 Journals publishing plant phenomics related research between 2013 and 2017

il RS R OX B BBHBESIHE HSC TOP10%R#:S
Journal name Cite Number of Average BRSIFR W SCH B The
score publications citations per #{FWCI proportion  of
paper TOP10%HCP
PLoS ONE 3.01 1242 10.82 1.25 20.7
Plant Physiology 6.01 666 17.02 2.14 54.2
Theoretical And Applied
Genetics 442 504 12.09 1.66 29.8
Journal of Experimental
5.78 492 14.36 1.70 36.8
Botany
Frontiers in Plant Science 4.14 468 8.24 1.61 23.7
Plant Journal 6.01 389 18.22 1.98 48.6
New Phytologist 6.65 354 18.08 2.67 59.6
Plant Cell 7.33 297 26.2 2.88 68.7
BMC Genomics 4.08 293 12.03 1.38 30.7




Scientific Reports 4.36 288 9.21 0.88 28.8
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Fig.3 Top keyword maps of plant phenomics and related research fields between
2013 and 2018-09
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Fig.4 Different plant model species studied in plant phenomics related
publications between 2013 and 2018-09
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