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Bibliometric and visualization analysis of DNA barcoding in plants
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Abstract: In order to get the latest information and development researches filed of DNA
barcoding of plants, and discuss its role in biodiversity conservation. Used bibliometrics, Histcite
and citespaces to analyze literatures of DNA barcoding in plants based on Web of Sciences
database to, and analyze Citation counts, research hot and research front visualization. The results
showed the rate of contribution of literatures was the biggest of Chinese, American, Canadian
authors. Chinese institutions published literatures counts than others countries, while literatures
from American and Canadian institutions have more higher quality and influence. This research
field has gotten peak at 2009 based on citation visualization analysis. The research front and hot
focus on species identify and biodiversity application, find the suited candidates DNA barcoding
sequences and refining the identical technology. Chinese authors play a leading role and have
strength influence at DNA barcoding of plants. Chinese government encourages traditional
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Chinese medicine industry to promote the development of DNA barcoding technology at China.
But the quality and influence of published literatures have a gap between China and developed
countries, Chinese institutions should increase cooperation with the developed countries
institutions and promote itself research ability. It is very important that DNA barcoding technology
at species identify and biodiversity conversation. Tomorrow’s Outlook for Plant DNA Barcoding
is building the global plant DNA barcode library and new DNA markers and new sequencing
technologies.
Key words: DNA barcoding of plants, bibliometric, biodiversity, citespace, visualization analysis
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FEIRTF SCHRIE B 5\ Histcite FX {347 4387, 3718 2003—2016 4= & R A KAHY) DNA %
TERS BSOS IE# A 4 023 i, ik th & SCRAT 10 IPEE (R D, Hop 5 Loy EY
H U HA P E 7RI — AT 7T SCRR DTRR AR, (ERE MOSCRR I 51 AR ERIsem b, 5
E A28 —E 2R, A% OAE# &35 [E Smithsonian Institution ] Kress WJ ] TLCS #
&, GRS K University of Guelph 1) Newmaster SG,  H [ o[22 2 5 vh 2458 58 B -+
WMBARTE 258 DNA FSF A B AR MR, Frdes (b E 2589 258 DNA % IE65
RS AT\ AR S e, KUY R b E 2R e 2 FAE YW T IR & 0 #
F%, 125 DNA 04 e i 70 i 24Tk 2E 1 1E

® 1IRSCHCERT 10 #5743
Table 1 Top 10 authors with most publications

s AEE RIH (B TLCS TGCS
No.  Author Recs

1 Chen SL 48 634 1936
2 Song JY 32 390 1463
3 Newmaster SG = 29 907 1928
4 Yao H 29 305 1241
5 Kress WJ 25 1013 2723
6 Hebert PDN 21 259 2220
7 Ragupathy S 18 264 549

8 Hajibabaei M 17 568 1488
9 Li Dz 17 273 571
10 Pang XH 17 230 1085

24 B (HX) FEF RN T
Xt K (DX ABEFEH UG SCIR EEREAT GE vt HEA T 10 W3R 2 A1k 3, MR 2 T AR,
RSCEAT LA FE XA AE DNA 25 RS T ST s AT B 7 B BAT T A SR R, 56
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KA Ja BOCHAT oK, (ESRRAAT 10 M EK QX)) B,

ORI AR Y B ZAHBIX, o [0 12 Uk B I 78 A 1R 22 B GTRT TR

2 RASCHREHRA T 10 R E ZORHX

Table 2 Top 10 Countries/areas based on publications

FFs EHX RXH () TLCS TGCS
No. Country Recs

1 USA 247 2260 10608
2 Peoples R China 245 1097 3569
3 Canada 141 1395 6403
4 UK 106 1902 5942
5 India 83 140 746

6 Germany 66 151 1752
7 Italy 64 247 1466
8 France 60 437 2857
9 Australia 42 68 862
10 Netherlands 41 76 1475

R 3 RKOCERT 10 AL AN

Table 3 Top 10 institutions based on publications

%I 7 B AR

FPs o B RICH (RS TLCS TGCS
NO. Institution Recs

1 Chinese Academy of Sciences 105 489 1458
2 University of Guelph 69 1218 4390
3 Chinese Academy of Medical Sciences 61 491 1233
4 Smithsonian Institution 45 1078 3168
5 Peking Union Medical College 28 117 723
6 China Academy Chinese Medical Sciences 25 70 329

7 Royal Botanic Gardens 24 1429 3052
8 Agriculture and Agri-Food Canada 21 115 990
9 Natural History Museum 20 575 1512
10 University of Oslo 18 29 981

M 3 AR TN T4, v DS HH 5O EE FIE AR S5 3, #4714 DNA
IR EENIE R EFE=AEE, PE mER, EEH, FEBFER A CERE .
{H2 LA TLCS Miabridt AT HEF (38 4), Hi =44 ¥E[E Royal Bot Gardens, 15K University
of Guelph F13&[E ¥) Smithsonian Institution, -4 8 FEHLEEA H BB TN . Bk, MK
SCECKRE, B4 AT EGE S, UHIREAA R 2 A E AR TR DNA AT, I

HAEEARERI R .
# 4 TLCS i 10 A2

Table 4 Top 10 institutions based on TLCS
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i 1,

W REAFE AR B AR TR 5 228 SO T 3R (G I I 2 5 4K « RE AR DG R TdEAT
ST, IEE 338 MR R TAEY DNA &AM, LR SCEMTHES, 71 10 £
WP 5, KFAE PLOS ONE MIT| BRI SCHREHR K, HIkZ MOLECULAR ECOLOGY
RESOURCES il GENOME, #%:U AT i K 73 #2570 F M RGOS, PLOS ONE H
Tl TLCS B 0, i TGCS L ELAE K, 1 BIAHRT I & Z T R R Y DNA AL 45 A
BRI ST, (HRX T HARSURI 7% e B A EE S M.

* 5 ROCEHT 10 K% O M

Table 5 Top 10 of plant DNA barcoding based on records

Fes T Wi (B>  TLCS TGCS
No.  Journal Recs

1 PLOS ONE 116 0 3995
2 MOLECULAR ECOLOGY RESOURCES 71 1002 2528
3 GENOME 37 12 116
4 ZOOKEYS 26 28 127
5 GENETICS AND MOLECULAR RESEARCH 25 25 80

6 JOURNAL OF SYSTEMATICS AND EVOLUTION 24 248 400

7 MOLECULAR ECOLOGY 20 55 456
8 PLANTA MEDICA 20 185 380
9 ZOOTAXA 20 10 84
10 TAXON 17 416 658

K 6 T DNA SEIASAR < 18 SO 51 HIEHT 10 #3111
Table 6 Top 10 of plant DNA barcoding based on TLCS

FF5 LR Wi () TLCS TGCS
No. Journal Recs

1 PROCEEDINGS OF THE NATIONAL ACADEMY OF 10 1549 4335

SCIENCES OF THE UNITED STATES OF AMERICA

2 MOLECULAR ECOLOGY RESOURCES 71 1002 2528
3 TAXON 17 416 658

4 JOURNAL OF SYSTEMATICS AND EVOLUTION 24 248 400

5 PLANTA MEDICA 20 185 380




6 PHILOSOPHICAL TRANSACTIONS OF THE ROYAL 8 182 327
SOCIETY B-BIOLOGICAL SCIENCES

7 CANADIAN JOURNAL OF BOTANY-REVUE 2 152 239
CANADIENNE DE BOTANIQUE

8 JOURNAL OF ETHNOPHARMACOLOGY 8 152 279

9 AMERICAN JOURNAL OF BOTANY 13 141 1331

10 TRENDS IN ECOLOGY & EVOLUTION 4 125 365
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Figure 5 Visual analyses of ethnoveterinary literatures based on citations

WK 5 fias, M EEITFREL (2004—2011) , ik 18K SCHRAZ B 51 0 SCk, 5
HE A T AR B8 A2 1 R SCHRAE BT 23 T SCR A (55, SCHR 51 AR = 7 AR, it e 1% 4
W E BN T . B 5 RN HEY) DNA SKIEASH FUAS R STk 2 18] 5 E 1O R EE, SCHk 2 18]
KAREH, Kb FS N4, 5, 8, 28, 48, 110 1 326 &4 51 FHAMIKIL 2 B SCHR, XL SCHR
SHZATIR T A A EEAE . SCRkF S 5 AUFS 110 HERCK, 5 ki %, SCik
55 5 5 Kress et al F|f DNA SRR S E FFAEHEY), %10 3ORBFEH DNA KB
BAR R TRV, K5 110 & CBOL Plant Working Group & 155 2% T DNA 464
HARMIEAAR SR — R AWERIRATE H, 2009 4 3CHR TLS HF4 1T 30 2 —4F,
FERF TR RS RN, 2009 AEXTTHEY) DNA {5 I% 77 51 & — A T3 A58 AIE FE s,
X FHRIE A DNA KIS S) 7 30E/ER, 2] 1 2011 EXHEY) DNA KR EAIR KK
&, £ 7 ITS #4 (JF5 326) (Lietal, 2011) Fxd HLAEMREL 5 (8E CCRRF S 325)

(Hollingsworth, 2011) .

[FI, BATWRATEH, #FIHEERT 3 A7 352 R I8 B KA AL, 7T L DNA 272
HEb A 0 1) v JoT B M52 0] DR BRI S A B v AR RS R T 7 [ XA FE LA o L) DNA 2544
ik P A CE — 4 R FK, LI TR EF )2 00, U DNA KT HAR BG4I
X fige e e 51 DI 2 i TV UR A

2.7 R

X F ARV T A 7T 32 B AT 43 R FE T SRR A SE 5] 04 (Co-citation) F13ET
WA I M (Co-word) , M2 RGBT T IZ N T RGHERF R 2
BHO R BRI R A% (LEHE, 2010) o #EHY DNA S TRLHIF 7T A5 2 — AN 38 R,
SEFEIRIE A AN [ 1A 2 TR 5 A S B v AT B ], ] v e LA g 4Tk ) 4 ) 4 N
o GA%E, AUFREFILTIERD LY DNA IR PR s ST . R
Citespace %, it AT {9 SCRREURE AT 3L 5] 041, B X & (Timespan) & 2003—2016 4,



i (] 5 (Slice Length) A 1 a, 19 528 ik #-Cited reference”, T ik BI{E Thresholds (c;
cc; cev) (¢ AT R co NFLFEIHBIIIKR . cov AFEIAD #kE Hy (2,2,5; 3,2,10;
3,315) . 3l 6 M 7 MR ER IR, TR SRSIAERAE O — AN FU T
o S8k, KRG ILHI T 255 N (RS RARE — RSO 441 %084, HE
Pl (Modularity Q) ¥ 0.7 108, % Ef{H (Mean Silhouette) Jy 0.5 633, IR T2 4E
MEE. BEESHAR . oh, KA LLR Bk GRS Wi 5] SCHR ) b
] (K, Keyword list) H#2HA P AREXS SR #4T A7 44 (Cluster Labeling) , #4445 R4
TR 7.

M 6 R DA, KK 13 4S54 i . DNA barcoding. DNA barcode- land plant.
identification. sequence. taxonomy. diversity. species identification. evolution. phylogeny.
rbcl.plant F1 region, MIFEAESY) DNA & JERLATF FL AU AT LA Sy S 13 AN 7 TH 1 JERIT SR
AR PR R TR AR SRR 2, A IRATTASHS, DNA SFIBI a5 . 702K,
B RGURAE S A2 REE ARG AR AR 0 N A B ORI A A R
AR

R T HERAFMIESE, Cluster ID JEEEFRIG S, FKFHMBHEK (iRt
B I RABOERZ ), g% S8k, Size AR R T IrEAH MRS, Silhouette
i B AN SRR A A PR AR, BB, WIARERZ R A AR B S, Mean year
B FZ R E DSR4, HIW RS H i, £ 7 RAIHERE
LLR(likelihood Rate)#(j 10 44 .

Zia el 6 A 7 LR 7, RN 225 B8 it 51 SOk, JAiT T DUKEL 1 #2184
REPEMBIIFRT . 27 W—3LE45 1A 10 KAEY) DNA KB RIBEFai, £
UPARGS E Sy I

R0 FESERZ FHEY) DNA FKTEAS H) 71200 — S8t T4 8 R A HEAT 2558, Xt
BN & MR LB ) i HRIR S 2 S I & B g), AAEE RS (Universal DNA-Based
Methods for Assessing the Diet of Grazing Livestock and Wildlife from Feces) (Pegard et al,

2009) . 3 1 EERIERZAZIER DNA (TS 410D, fEEYZ A% RN, (Confirming
the Genetic Identity of Dendrobium fimbriatum Using an Amplification Refractory Mutation
System (ARMS)) (Luetal, 2010) . %252 FIF DNA KM AS F P Fh kAT Pk it % 5
Jiik, INFEEE % E RN, (Current state and perspectives of fungal DNA barcoding and
rapid identification procedures) (Begerow et al, 2010). 8% 3 DNA 25 AT AN A Hb X 24 FH AR
VIR, Qe B O 2 B 24 AR S, {DNA barcoding study on sideritis trojana
bornm. an endemic medicinal plant of ida mountain, turkey) (Tezcan, 2010). %354 3R
DNA KIEABTEAE YA AL 5 B A SR F S A, 2% SC(DNA barcoding in plants:
evolution and applications of in silico approaches and resources) (Bhargava, 2013). %255 £ %
KAERZ DNA FIEIES AR 2R e RIS H, 41 {DNA barcoding of Orchidaceae in
Korea) (Kimetal, 2014). %% 6 F|H1% DNA Flirt£E{k DNA 77 36 PFh it 47 % 52,

{Species identification of Alnus(Betulaceae) using nrDNA and cpDNA genetic markers) (Ren,
2010).
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7 7110 M LLR %%

Table 7 Top 10 of LLR
HX K L SZ A
IR T q:i//jﬁz , N
KA ReEE Xof B OR R Bk
Cluster ) ]
Size  Silhouette LLR
ID (mean)
Sheep, diet analysis, polymerase, pyrosequencing, herbivore, herbivory,
0 30 0.776 2010 p y” poly P . d J Y
botanical composition, grass, conservation
nuclear ribosomal dna, united states, phylogeny, sequence analysis, psha
1 23 0.809 2011 ) . .p YIogeny: s€q y ) P
trnh, long distance dispersal, seed, apiaceae, gene flow, polymorphism
biological control , parasitoid, resprouter ,,south africa, esolution melting
2 22 0.695 2011 o . o
analysis , infection phylogenetic diversity, biodiversity hotspot
land plant, taxonomy, identify, specimen ,trnh psba, sample, sideritis
3 21 0.787 2010 . P ) Y . sp ) . p- P
trojana, life, temperature, psba trnh intergenic region
software  ,ribosomal rna ,bioinformatics , tool,database,food
4 18 0.619 2013 ) . . ) )
web,microbial community , resistance,population structure ,land plant
orchidaceae, genome sequence ,araceae , gene sequence, root rot, size
5 18 0.596 2011 )
homoplasy, nucleotide sequence
medicinal plant, region, leave, quali control, qginghai tibetan
6 18 0.786 2013 P J . . ”q b4 q- g.
plateau,plant dna barcoding, variability, spacer, phylogenetic inference
Lepidoptera, cryptic diversity, tachinidae , moth, parasitoid flies diptera,
7 17 0.709 2010 P p ry|.o Y . ) .p . .p
population genetic structure, glacial refugia, genetics , high mountain
honey, diet, bee, species richness, system, community ecology,
8 17 0.767 2013 ) -y ) P y y W
biodiversity, dry grassland, calcareous grassland, food traceability
reen algae, tufa, molecular phylogeny, nucleotide sequence data, series
9 15 0.901 2010 J J ) pyIogeny; a
gymnobasalia, secondary structure, chlorophyta
polymerase chain reaction, mitochondrial dna, dna taxonomy, sequence
10 15 0.814 2007

data, community structure, international species databank, bold,

M 8 R LATS H, 2003—2016 4FiX BT [AAE A DNA 25 AL 7E 5 — i B A 58 S 5

B FT L

R G 3CH A RR . WL, 23 A F 2SR FH A3 oK)

W A2 2008—2011 A% E Cidentify) Se8#iA], fe/N A 2007 4E 2 2009 FEH A A (life) 5%
H1A . DNA FIEASHI AR AE IR BO A R dE AT PRk 4 R T HT Y, 2 DNA %%
TER 0 BV AN E, S5 A AT 1018 S 51 30t TR 5 UOR I al 346 0 T, T %0
2008~2011 #& DNA & FEAD AU 77 (14 v W3 LA S X, ehZ A B B R 152 BTk -

3.t

A FLiERL Web of Science #i#i X DNA SFIEASHHTAL R, 2T 30kt #2075, Wi
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Top 23 Keywords with the Strongest Citation Bursts
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Fig. 8 Citation burst of DNA barcoding in plants from 2003 to 2016
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