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Abstract; Diecious plants provide ideal materials to study sex determination of plant. Meanwhile, as a component of
ecosystem, diecious plants play a very important role in maintenance and conservation of biodiversity. Bibliometric analy-
sis is a useful method for characterizing scientific research in various fields, which can be used for making decisions re-
garding scientific development. In the present paper, research progress related to diecious plant was evaluated based on
bibliometric analysis by retrieving articles from Science Citation Index Expanded (SCI-E) via Web of Science and CNKI

databases. Yearly distribution, journals, countries/institutions, core authors and highly cited published articles were an-
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alyzed. Furthermore, research hotspots and frontiers were summarized on knowledge domain generated by Citespace Il
information visualization software. The results showed that in Web of Science, publication output exhibited a rapid growth
by year, especially in recent years. The top five most productive countries were USA, Japan, Canada, England and Chi-
na, among which, USA exceeded all world regions in research production for the period studied (31.03% of total arti-
cles), Chinese academy of sciences is the predominant institute which contributed 3.36% of total publications in this
field, followed by University of Oxford (2.613%) , and University of Toronto (2.427%) ranked the third. China, Brazil
and India were the most active countries, while Beijing Forestry University and Masaryk University ( Spain) were the
most active institutes in the recent five years. According to the classification of journals in Web of Science, the top three
subjects with the most articles published related to diecious plant were plant sciences, environmental Sciences & Ecology
and Genetics & Heredity. The top 10 journals contributed 24.13% of total articles, in which American Journal of Botany
was the predominant journal that published 6.07% of total articles, with Evolution ranking second (2.80% ) and followed
by Annals of Botany (2.52% ). VYSKOT B (from Academy of Sciences of the Czech Republic) was the leading author
who contributed 2.57% of total articles, however, the most high cited articles were published by authors from USA. In
CNKI, the top three core institutions were China west Normal University, Beijing Forestry University and Henan Normal
University, and the first top productive journal was Life Word (3.00% ). Based on the results from Web of Science and
CNKI databases, publications on Populus-cathayana and Papaya had a higher volume in recent years. Researches on

mechanism of sex determination, cost of reproduction, gender-specific response to environmental factors are the mainly

37 %

research topics.
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Fig. 1 Yearly distribution of publications on diecious
plant in Web of Science and CNKI databases
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Table 1 Top ten countries and institutions producing publications on diecious plant in Web of Science and CNKI databases
WOS Hffi/E WOS Database CNKI $tdfE%E CNKI Database
N N 1 N , N ,
Rank Country umber ercentage Organization umber ol Fercentage Organization umber o ereentage
publication (%) © publication (%) publication (%)
1 USA 665 31.031  Chinese Acad Sci 72 3360 PEARIIRE R 19 1.68
China West Normal Univ
2 JAPAN 190 8.866 Univ Oxford 56 2613 deaidllk: 19 1.68
Beijing Forestry Univ
3 CANADA 161 7513 Univ Toronto 52 2427 TR 18 1.59
Henan Normal Univ
4 ENGLAND 150 7.00 Indiana Univ 45 2100 PRIBETEURAARGH IR 13 LIS
Xishuangbanna Trop Bot Gard,
Chinese Acad Sci
5  CHINA 142 6.625 Univ Tokyo 45 2.100 TRRSEAEYIT I T 8 0.71
Inst Bot, Chinese Acad Sci
6 FRANCE 133 6.206 Kyoto Univ 2 1.960 [FapnviN sy 8 0.71
Naning Forestry Univ
7 SPAIN 131 6.113 Univ Nacl 33 1540 PERAEBERT IR T 7 0.62
Autonoma Mexico Inst Spec Wild Econ Anim
Plants, Chinese Acad Agr Sci
8 GERMANY 92 4.293 Univ Edinburgh 32 1.493  AERI R 7 0.62
East China Normal Univ
9  AUSTRALIA 81 3.780 Univ Hlsinki 32 1493 fREAE BT 7 0.62
Fujian Agr Univ
10 BRAZIL 73 3.406 Cnrs * 31 1.447  WIVLARABE 7 0.62
Zhejiang Forestry Univ
% CNRS; Centre national de la recherche scientifique ( 7 & [ ZBHA0F 53 B )
F 2 2002—2015 E 5 Web of Science 1B E Pl R R S RUXER, BRSHHA
Table 2 Top key words, countries and institutions with the strongest citation bursts on
diecious plant in Web of Science during 2002—2015
PS | U B RIEIGEIR TGS RAER = Z /L 2B B RIEIGERR  RIGERAER
Key words Strength Begin End Country/ Organization Strength Begin End
Rapd 5.092 8 2002 2004 AUSTRALIA 4.173 6 2002 2003
Female flowers 3.745 1 2002 2005 JAPAN 4.976 6 2002 2006
Genes 3.483 6 2002 2004 SPAIN 4.976 6 2004 2006
Expression 3.411 4 2002 2003 BRAZIL 4.053 4 2011 2013
Resource—allocation 3.343 8 2002 2006 INDIA 5.969 7 2010 2015
Sequence 2.865 6 2006 2009 CHINA 18.483 8 2012 2015
Plant populations 4.481 9 2009 2011
Costs 3.1219 2010 2013 Univ Oviedo 3.713 9 2002 2005
Populus cathayana 4.294 7 2011 2015 Acad Sci Czech Rupubl 3.087 3 2002 2004
Papaya 3.5715 2013 2015 Univ Toronto 2.730 5 2003 2004
Univ Oxford 2.996 4 2006 2011
W e S 11.291 5 2007 2015 Univ Zurich 3.188 4 2007 2009
Diecious
5 3.539 7 2009 2015 Beijing Forestry Univ ~ 3.402 6 2012 2015
Populus cathayana
Masaryk Univ 2.84 2013 2015
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Table 3 Subject distribution of publications on diecious plant in Web of Science and CNKI databases

WOS %#E /% WOS Database

CNKI &% CNKI Database

He44
Rank R/ oL Rl O Lo
Subject Number of  Percentage Subject Number of Percentage
’ publication (%) publication (%)
1 Plant Sciences 1 006 46.944 R 385 34.01
Horticulture
2 Environmental Sciences Ecology 669 31.218 Mol 331 29.24
Forestry
3 Genetics Heredity 405 18.899 AEL7/ES 194 17.14
Biology
4 Evolutionary Biology 395 18.432 RAEY) 146 12.90
Crop Science
5 Biochemistry Molecular Biology 150 7.000 gk 41 3.62
Chinese Materia Medica
6 Agriculture 137 6.393 YA 18 1.59
Plant Protection
7 Marine Freshwater Biology 99 4.620 e S5 WA S 15 1.33
Bee & Wildlife
Conservation
8 Forestry 93 4.340 BTALF Tk 14 1.24
Light Industry &
Handicraft Industry
9 Science Technology Other Topics 70 3.266 Al 25 13 1.15
Agricultural
Economy
10 Biotechnology Applied Microbiology 66 3.080 HR S 11 0.97

Animal Husbandry and
Animal Medicine

3.0 L W i 6/10, 3 BIZ AT 57 35 3k 52 3] [ Br
FUR M T B AN CNKI B8 R, & SCHRERT 10
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VYSKOT B, % 3 55 f , | Mo =5.55, & 3CH i 6
R X L 3% % VEE  ONKIL Bl e b, % Ui %
AR 28 A Vi T A 25 B 5l S R A% R R S o
PIh 17 5 RS N =3.09, ) & SChR S 4
T BB HE AR CAE B RE . R TR S oA DS 1Y

BEB L ARSI WOS & SCBURHEZ 2
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kA MR HA EE LR PE LR Y
PP H R [ A [ R, o R 2 B 2 AR P
(LI CY) W5 B3 B B iZ A0 iy 14 44, & S0 5 h
2 SCI R CH Y 14. 08% H1 b BF B & S i Y
27.78% , A [ 2 3 AE 2 40 38 1 4 o A% O A
CNKI 1, B /5 e S AL R AN, 0] i DR 2 1)
AL PHARITNE R RS 5 b at bkl K22 13k 5 7
A PG SRR AN FA A 0 el (4 4 R ok S e 44 i 1, &
SCRTE 10 B LA E(F5) . HEART AL 5]
WSCTE WOS AT 1980—1990 45 (14 BF 5% LR,
o | ARV AR 12 3 R 1 200 YR (32 6) , 26 [ 2FH 1
BB SR 2, 15 5/10; CNKI HHES R+ 1 2 5 |
FHE SCEBAEHALE 2000 4E A (K T)
2.4 SRR RS SEGE

5% o e e B — I [ BN, B N TEEE R K



666 | I 7

37 %

3 4 Web of Science 1 CNKI #11E & ik R RTI R & XX =RTH AL B EA T

Table 4 Top ten journals publishing articles on diecious plant in Web of Science and CNKI databases

WOS %42 WOS Database

CNKI %48 )% CNKI Database

He4 R Ll

A i ppen

Rank 7] i Percen- IF = HA ) i Percen- ] al IF =
Journal Publica- tage IF = Journal Publica-  tage Otumd IF =
tion (%) tion (%) ype
1 American Journal of 130 6.066 2.463 e alie 34 3.00 0.045
Botany Life World
2 Evolution 60  2.800 4.659 MllSE AR 30 2.65 0.265
Practical Forestry Technology
3 Annals of Botany 54 2.52 3.295 el AR 23 2.03 0.741
Garden
4 Plant Systematics and 50 2.333  1.154 i E AR 20 1.77 0.117
Evolution Chinese Landscape Architecture
5 Journal of Ecology 47 2.17 5.694 Wi AR 16 1.41 -
Zhejiang Forestry
6  International  Journal  of 45 2193  1.69 e N4 14 1.24 0.082
Plant Sciences Inner Mongolia Forestry
7 American Naturalist 34 1.587 4454 EEEOE 1 14 1.24  CSCD/ 2.351
Acta Ecologica Sinica BN 2N
8  Oecologia 34 1.587 3.248 iAol B 13 115 JbR# 1.133
Journal of Zhejiang Forestry
Science and Technology
9 Journal of Evolutionary 32 1.493  3.483 RFRH 13 1.15 0.070
Biology Rural Science & Technology
10 Journal of Aquatic 31 1.447 0.256 R EDK O 12 1.06 0.490
Plant Management Soil and Water Conservation
in China
10 A MR 12 1.06 0.321
Forest By—Product and
Speciality in China
10 H 52 5 B I 12 1.06  CSCD/  0.677
Plant Diversity and BN
Resources
St Total 517 24.13 213 18.82

= IF SCI I HI 520 F 72k 3 JCR2013 s SO Y S e RT3l e http 2 //www.dstic.ac.en/ 3RS

SEAAXS B2 — 28 SO R I BB 2 [n) R el R
SCHRT 22 R, RS2 R T 5 IR B vy
FRIF 5 75 SRS 8 2 12 0 BRI 0 R S A R AR
CiteSpace J&— @ T 7] FAL 53 #7727 SCHR i #5 An
AT 2, e i R R RS RE %
IRFE— AR R R — I B & e a5
] I B T I T 40U i P AR Y 2
FASIN ( burst detection ) T HEE 15 %5 £ a4t 4 Bisf 7] 43+
A, 5 T 2 U A A A e | R PR 28 B R
(burst terms) M I8 B9 3 80 a] AR I H ke, FH R A
(1) 7A8 Bl AR T A3 R 1 IR |, R S
22 B R U A R34 ( Chen, 2006) o 1T
SR IR T 2002 A K MR S5 MR AR P AH DG HIE ST
TE WOS Bia FE b, 18 T LB B i Sl e
BT FRATTHI A Citespace B4 T 2002—

2015 4[] WOS i e sl b 5k A1 2 SCHR A 2651 0
PASIEISS A TEIS IR RIINUNNE & i NP
TP O RS T T AR ok 58 IR R Y SCHR | G B
IENEE IR

IR FEAS U PN L [R5 5 | AR A 4 v ) SRR
T, A SCH A CiteSpace {5 B AT WAL R 25 ] T
WOS HH 2 v i il - ke AIF 8 10 48 75 | SRR 1Y) 445 51
(K 3), 7F CiteSpacelll F1if H1 1% 7' Node Types
A cited reference” , 1 HLAN BT [A] 73 XA BE (time
slicing) BUMEM 1, BN A] 5 BE ol 2002-2015 4F,
Bodn b B xE & Top30, HE FE R 45K
(pathfinder) , &4~ AR — R SCHR, 35 5 1m)
AP (B B RS B Jb s T 3 SCRR B 5 | A O 1
A%, 719 s =2 8] i 2 150 Y SRR 22 ) A7 7 3 ] Bl HC Al S
HREIHROCR . B 3 Py EZSCHER (R )
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Table 5 Core authors publishing articles on diecious plant in Web of Science and CNKI databases

WOS HdEE WOS Database CNKI #d&7E CNKI Database

ROCKE ROCREE Hfl
Heen AR Bl Number of Percentage e e Bl Number of  Percentage

Rank  Author Organization publication (%) Rank  Author Organization publication (%)
1 VYSKOT B Academy of Sciences of the 55 2.57 1 Figsl TTRGIRE R 17 1.50
Czech Republic LU LD Henan Normal Univ
2 BARRETT SCH Univ Toronto, Canada 46 2.15 1 XL R PENEL = 17 1.50
DENG CL Henan Normal Univ
3 KAWANO S Univ Tokyo, Japan 39 1.82 3 ER%E T EIRE R 14 1.24
GAO WJ Henan Normal Univ
4 PANNELL JR Univ Oxford, UK 37 1.73 4 Hi PHAEITTE R 12 1.06
XU X China West Normal Univ
5 CHARLESWORTH D Univ Edinburgh, UK 32 1.49 5 BkEWM JempolRss 10 0.88
ZHANG CY  Beijing Forestry Univ
6 DELPH LF Indiana Univ, USA 30 139 5 BRER HRHBEPY XU A 10 0.88
YANG DR kb
Xishuangbanna
Trop Bot Gard,
Chinese Acad Sci
7 HOBZA R Academy of Sciences of the 26 1.21 7 XTI Jespill k2 8 0.71
Czech Republic ZHAO XH  Beijing Forestry Univ
7  KORPELAINEN H  Univ Helsinki, Finland 26 1.21 8 e TR 7 0.62
JI YK Henan Normal Univ
7  MATSUNAGA S Osaka University, Japan 26 1.21 8 WA RS Y RURZA 7 0.62
PENG YQ Pt
Xishuangbanna
Trop Bot Gard,
Chinese Acad Sci
10 ASHMAN TL Univ Pittsburgh 24 112 10 frEEs PHAEIIRE R 6 0.53
HUAN HH China West
Normal Univ
10 KEJNOVSKY E Academy of Sciences of the 24 L12 10 THE PYAEIIE R 6 0.53
Czech Republic WANG BX China West
Normal Univ
12 KAZAMA'Y RIKEN Nishina Center, 2 1.03 12 ZEREK AR 5 0.44
Japan LI HQ  East China Normal Univ
13 NEGRUTIU I Centre National de la 21 0.98 12 iR AR 5 0.44
Recherche Scientifique, France MA WL E China Normal Univ
14 DORKEN ME Univ Toronto, Canada 20 0.93 12 B dtthfall K 5 0.44
ZHAO YZ  Beijing Forestry Univ
14 LICY Chinese Academy of 20 0.93 2 Brz HHERIIE R 5 0.44
Sciences, China ZHAO YY  Capital Normal Univ
16 MCLETCHIE DN Univ Kentucky, USA 18 0.84 12 L VORI KA 5 0.44
HUANG YY China West
Normal Univ
16 VERDU M CSIC-UV-GV * , Spain 18 0.84 12 XEEE AT 5 0.44
LIU JP Capital Normal Univ
18 JANOUSEK B Academy of Sciences of the 17 0.79
Czech Republic
19 BERNASCONI G Univ Lausanne, 15 0.70
Switzerland
19 EPPLEY SM Univ Oxford, UK. 15 0.70
19 MEAGHER TR Rutgers Univ, USA 15 0.70
19 SAKAI AK Tohoku Univ, Japan 15 0.70
23 RENNER SS Univ Munich, Germany 14 0.65

# CSIC-UV-GV: Centro de Investigaciones sobre Desertificacion
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Table 6 List of top ten high cited articles on diecious plant in Web of Science database
i A (= WICEH SUHBR H—EEEZE RERIAAR RAAFTE
Rank  Author Article title Cited time Country Journal Published year
1 BAWA KS Evolution of dioecy in flowering plants 566 USA Ann Rev Ecol Syst 1980
2 OBESO JR The costs of reproduction in plants 410 SPAIN New Phytol 2002
3 WESTERGAARD, M The mechanism of sex determination in dioe- 403 DENMARK Adv Genet Inc 1958
cious flowering plants Mol Genet Med
4 RENNER SS Dioecy and its correlates in the flowering plants 390 GERMENY Am ] Bot 1995
5 FREEMAN DC Differential resource utilization by sexes of 334 USA Science 1976
dioecious plants
6 HERRERA CM Recruitment of a mast — fruiting, bird - dis- 306 SPAIN Ecol Monogr 1994
persed tree — bridging frugivore activity and
seedling establishment
7 DEJONG, TJ Geitonogamy—the neglected side of selfing 239 NETHERLANDS  Trends Ecol Evol 1993
8 DAWSON TE Gender-specific physiology, carbon isotope 235 USA Ecology 1993
discrimination, and habitat distribution in
boxelder, acer—negundo
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Table 7  List of top ten high cited articles on diecious plant in CNKI database
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Rank Author Article title Cited time Organization Journal vear
I SRS W e S R 2 2 ) A 1) 2 TS 68 WAl R W) 3E i 1998
ZHANG LP et al.  The study on sexual distinction of dioecism in Vitis Zhejiang Agricultural ~ Chin Bullet Bot
Univ
2 HORSLHIRKE  PEEE RS AE Y 0 SR 59 R ROV AR 2000
CAI YL & Diversity of vines in subtropical zone of East China East ChinaNormal ] Wuhan Bot Res
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3 ENRSF b A R R A A 27 | T2 I I ) LA 55 e e 4R 1999
WANG BW et al.  Comparison of cytology, apical buds and gutta content Peking Univ Acta Bot Sin
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4 EIEESF BRBBR AL LR G T X 54 HRBERDUEYE YR 2004
JIANG ZW et al. Pollen morphology of Actinidia and its systematic sig- Wuhan Botanical ~ Acta Phytotax Sin
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5 BERRSE Ao AR AR ) T 6 0 153 2K 0 R ) 242591 49 WA R WA R4 1995
LI GL et al. Study on the sex identification of Myrica rubra L. Zhejiang Agriculture J Zhejiang Agr Univ
Univ
6 A AR LR IM AT o [ U0 OHE MRk OE S AR 47 PPN AR 2009
GAO L et al. ZEREAE A KooK A3 A SRR Inner Mongolia Univ Acta Ecol Sin
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T FRESE L2 S AR AR 2 i PEAR B LR O T 50 44 HRHBE P XU A ek 2001
LI QJ et al. Study on the flexistyly pollination mechanism in i Lylin| Act Bot Sin
Alpinia plants ( Zingiberaceae) Xishuangbanna Tropical
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8 R o S AL S BRI X R O R R 40 PRSI AP AR 2001
WU PC et al. Phytogeographical relationships of the bryophytes Institute of Botany  Acta Phytotax Sin
9 BRrPUERIBRIGER A S A SRR 1 1 e R R ) R TS O 39 tadfl R ROl RE R 2000
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ZHAO YY & Physiological and biochemical characteristics and Beijing Teachers’ ( HARBIARR)
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Table 8 Top references with the strongest citation bursts on diecious plant in Web of Science during 2002-2015

5133k PSR RIRRFER  RBEHRAFR
Refeences Strength Begin End
DONNISON 1S, 1996. Isolation of Y chromosome-specific sequences from Silene latifolia and 7.371 9 2002 2005
mapping of male sex-determining genes using representational difference analysis. Genetics,

144 1893-1901

MATSUNAGA S, 1996. solation and developmental expression of male reproductive organ-specific 6.300 77 2002 2004
genes in a dioecious campion, Melandrium album (Silene latifolia). Plant J,10:679-689.

LLOYD DG, 1982. Selection of combined versus separate sexes in seed plants. Am Nat, 120571 5.216 3 2002 2003
MATSUNAGA S, 2001. Sex determination by sex chromosomes in dioecious plants. Plant Biol, 5.71117 2003 2004
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SPIGLER RB, 2008. Genetic mapping of sex determination in a wild strawberry, Fragaria vir- 6.976 6 2010 2015
giniana, reveals earliest form of sex chromosome. Heredity,101:507-517.

OBESO JR, 2002. The costs of reproduction in plants. New phytol, 155:321-348. 6.366 5 2010 2012
MARTIN A, 2009. A transposon-induced epigenetic change leads to sex determination in 6.1024 2010 2015
melon. Nature,461.1135-1138.

XU X, 2008. Sex-specific responses of Populus cathayana to drought and elevated 5.6215 2010 2015
temperatures. Plant Cell Environ, 31.:850-860.

HARRIS MS, 2008. Roots, shoots and reproduction; sexual dimorphism in size and costs of re- 6.404 3 2011 2015
productive allocation in an annual herb. P R Socb, 275:2595-2602.

BARRETT SCH, 2010. Ecological genetics of sex ratios in plant populations. Philos T R Socb, 8.137 1 2012 2015
365:2549-2557.

CHIBALINA MV, 2011. Plant Ychromosome degeneration is retarded by haploid purifying se- 7.326 3 2012 2015
lection. Curr Biol,21:1475-1479.

BARRETT SCH, 2010. Understanding plant reproductive diversity. Philos T R Socb,365:99-109. 6.509 6 2012 2015
CHEN LH,2010. Sex-related adaptive responses to interaction of drought and salinity in Populus 6.156 5 2012 2015
yunnanensis. Plant Cell Environ,33.:1767-1767.

CORNELISSEN T, 2005. Sex-biased herbivory: a meta-analysis of the effects of gender on 5.99 2012 2015
plant-herbivore interactions. OIKOS:111:488

MING R, 2011. Sex Chromosomes in Land Plants. Ann Rev Plant Biol,62:485-514 13.763 6 2013 2015
WANG JP, 2012. Sequencing papaya X and Y" chromosomes reveals molecular basis of 9.3927 2013 2015
incipient sex chromosome evolution. P Natl Acad Sci USA.109: 1370-13715.

BERGERO R, 2011. Preservation of the Y transcriptome in a 10-Million-Year-Old plant sex 8.302 8 2013 2015
chromosome system. Curr Biol, 21:1470-1474.

CHARLESWORTH D, 2013. Plant sex chromosome evolution. J Exp Bot, 64:405-420. 7.328 4 2013 2015
SINCLAIR JP, 2012. Biased sex ratios in plants: Theory and trends. Bot Rev,78:63-86. 6.869 2013 2015
DIGGLER PK, 2011. Multiple developmental processes underlie sex differentiation in angio- 6.568 5 2013 2015

sperms. Tredns Genet,27:368-376.
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AR 22 5 Juvany et al (2014) XF FL A& % K



5 4] FEROUEG « T SCHR Tk Fr) R ) e e PR T 5 0 671

- QVLIUZY (2004)4))04)
~ MWAMOSL: Jcr(zoos))
5935301:1&(2002)H 5(2002)

ERENNERSSS(1995)3(1978)

BERGERO.R

@umev, 'S (2008)2006)

ﬁlcoLAsfM }(2005)(2005

-
‘ﬂANG JP (2012)

; @MNG iR:(2004)7))
@ARRETI’ SCH((2010)

€ ST genetic. man

ninag
R o YRR

population structure

reproductive allocatlon

B3 WOS K 126 r i i S bk SCHRIL 5 | 109 46 &1 1%
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