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Bibliometric and visualization analysis
of DNA barcoding in plants
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Abstract: In order to obtain the latest information and development research filed of DNA barcoding of plants, and to
discuss its role in biodiversity conservation, we used bibliometrics, Histcite and Citespaces to analyze literatures of DNA
barcoding in plants based on Web of Sciences database, and analyzed citation counts, research hot and research front vi-
sualization. The results were as follows: (1) The rate of contribution of literatures from Chinese, American, Canadian
authors was the highest. Chinese institutions published literatures counted more than others countries, while literatures
from American and Canadian institutions had much higher quality and influence. (2) This research field reached the

peak at 2009, and the research front and hot focused on species identify and biodiversity application, find the suited can-
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didates DNA barcoding sequences and refining the identical technology. (3) Chinese authors played a leading role and

had strength influence at DNA barcoding of plants. Chinese government encouraged traditional Chinese medicine industry

to promote the development of DNA barcoding technology at China. But the quality and influence of published literatures

had a gap between China and deve-loped countries, and Chinese institutions should increase cooperation with the deve-

loped countries institutions to 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 to build a global plant

DNA barcode library, new DNA markers and new sequencing technologies.

Key words: DNA barcoding of plants, bibliometric, biodiversity, Citespace, visualization analysis
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Table 1  Top ten authors with most publications
ﬁr; G Nﬁfnjbcjflof TLCS TGCS
0. Author publication
1 Chen SL 48 634 1936
2 Song JY 32 390 1 463
3 Newmaster SG 29 907 1928
4  Yao H 29 305 1 241
5 Kress WJ 25 1013 2723
6  Hebert PDN 21 259 2 220
7 Ragupathy S 18 264 549
8  Hajibabaei M 17 568 1488
9 LiDZ 17 273 571
10 Pang XH 17 230 1 085
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Table 2 Top ten countries/areas based on publications
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Table 4 Top ten institutions based on TLCS

- B ' . 8'&
=) =}
5 AR Number of TLCS TGCS FE A Number TLCS TGCS
No. Country - No. Institution .
publication of publication
1 USA 247 2 260 10 608 1 Royal Botanic Gardens 24 1429 3052
2 China 245 1097 3560 2 University of Guelph 69 1218 4390
3 Canada 141 1 395 6 403
3 Smithsonian Institution 45 1078 3 168
4 UK 106 1902 5942
5 India 83 140 746 4 New York Botanic Garden 17 702 1825
6  Germany 66 151 1752 5 University of Johannesburg 14 616 1132
7 Tialy 04 247 1 466 6  University Costa Rica 4 606 1117
8 France 60 437 2 857 7  University of Penn 18 577 2 665
9 Australia 42 68 862
8  Natural History Museum 20 575 1512
10 Netherlands 41 76 1475
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Table 3 Top ten institutions based on publications

L *M’f] . Nﬁnj]ufj&of TLCS TGCS
No. Institution publication
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 andAgri-Food Canada 21 115 990
9 Natural History Museum 20 575 1512
10 University of Oslo 18 29 981
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9  Universidad Nacional Autonoma de Mexico 9 547 1004

10 University of Toronto 11 546 1450
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Table 5 Top ten of plant DNA barcoding based on records

B SCEL
= 4 e
P Number of TLCS TGCS
No. Journal .
publication
1 PLOS ONE 116 0 3 995
2 MOLECULAR ECOLOGY 71 1002 2528
RESOURCES
3 GENOME 37 12 116
4 ZOOKEYS 26 28 127
5 GENETICS AND 25 25 80
MOLECULAR RESEARCH
6 JOURNAL OF SYSTEMATICS 24 248 400
AND EVOLUTION
7 MOLECULAR ECOLOGY 20 55 456
8 PLANTA MEDICA 20 185 380
9 ZOOTAXA 20 10 84
10 TAXON 17 416 658
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Table 6 Top ten of plant DNA barcoding based on TLCS

N
ISR e I;&
P M Number of TLCS ~ TGCS
No.  Journal -
publication
1 PROCEEDINGS OF THE NA- 10 1549 4335
TIONAL ACADEMY OF
SCIENCES OF THE UNITED
STATES OF AMERICA
2 MOLECULAR  ECOLOGY  RE- 71 1002 2528
SOURCES
3 TAXON 17 416 658
4 JOURNAL  OF  SYSTEMATICS 24 248 400
AND EVOLUTION
5 PLANTA MEDICA 20 185 380
6 PHILOSOPHICAL TRANSACTIONS 8 182 327
OF THE ROYAL SOCIETY B-BIO-
LOGICAL SCIENCES
7 CANADIAN JOURNAL OF 2 152 239
BOTANY-REVUE CANADIENNE
DE BOTANIQUE
8 JOURNAL OF ETHNOPHARMA- 8 152 279
COLOGY
9 AMERICAN JOURNAL OF BOTANY 13 141 1331
10 TRENDS IN ECOLOGY & EVOLU- 4 125 365
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Fig. 7 Research front of DNA barcoding in plants from 2003 to 2016 (Timeline view)
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4y AR IS “ Universal DNA-Based Methods for As-
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from Feces” (Pegard et al., 2009) , ®J& 1 FEX
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H R, AR 218 3L Confirming the Genetic Identity of
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Table 7 Top ten of cluster LLR

e . - 14 I o < A
kT Ko I T ¢ T
Cluster ID Size Silhouette ) LLR
year

0 30 0.776 2010 Sheep, diet analysis, polymerase, pyrosequencing, herbivore, herbivory, botanical
composition, grass, conservation

1 23 0.809 2011 Nuclear ribosomaldna, united states, phylogeny, sequence analysis, psba trnh,
long distance dispersal, seed, apiaceae, gene flow, polymorphism

2 22 0.695 2011 Biological control, parasitoid, resprouter, south africa, esolution melting analysis ,
infection phylogenetic diversity, biodiversity hotspot

3 21 0.787 2010 Land plant, taxonomy, identify, specimen ,trnh psba, sample, sideritis trojana,
life, temperature, psha trnh intergenic region

4 18 0.619 2013 Software , ribosomal ma, bioinformatics, tool, database, food web, microbial com-
munity, resistance, population structure, land plant

5 18 0.596 2011 Orchidaceae, genome sequence, araceae, gene sequence, Troot TOt, size
homoplasy, nucleotide sequence

6 18 0.786 2013 Medicinal plant, region, leave, quality control, qinghai tibetan plateau, plant dna
barcoding, variability, spacer, phylogenetic inference

7 17 0.709 2010 Lepidoptera, cryptic diversity, tachinidae , moth, parasitoid flies diptera, popula-
tion genetic structure, glacial refugia, genetics , high mountain

8 17 0.767 2013 Honey, diet, bee, species richness, system, community ecology, biodiversity, dry
grassland, calcareous grassland, food traceability

9 15 0.901 2010 Green algae, tufa, molecular phylogeny, nucleotide sequence data, series gymno-
basalia, secondary structure, chlorophyta

10 15 0.814 2007 Polymerase chain reaction, mitochondrial dna, dna taxonomy, sequence data, com-

munity structure, international species databank, bold

TR LA R, AR FRIE 3L DNA barcoding in plants
Evolution and applications of in silico approaches and
resources” ( Bhargava & Sharma, 2013), ®J5 F
BN & DNA S5 IE M AE & DRy 28 558 il
R, W “ DNA barcoding of Orchidaceae in Korea”
(Kim et al., 2014) , %3 6 FIJTH% DNA Fnt2 ik
DNA 9773 %5 W) Ff i 47 %5 %€, 41 “ Species identifi-
cation of Alnus ( Betulaceae ) using nrDNA and
cpDNA genetic markers” (Ren et al., 2010) ,

M8 FT LU i, 2003—2016 43X B ] A1
) DNA Z5 I8 0 78 B — I B W 50 58 i A B0
FO RS0 L AR R, 23 DM FEERK
SHEA] AR Y R KB R 2008—2011 4F 19 25
(identify) 3¢ 8 18] , 5% /N & 2007—2009 4F Y 4= 4y
(life) BT . DNA Z5 I8 A ) AR v 1) i D) 7 Be
X ) AT PR S S T ST T I , J2 DNA 2%
RS Y 32 BEAE F A0 A, 255 I T A9 4 4F 18 S0Pk
SIEGE TR BL S O T AR 3 B, 7T 2008—
2011 42 DNA 2% B Gt G50 RIF 5 11 o 06 399 K s
DX, X 2 U ) HA LR S e A BTR

3 b

AT T Web of Science (¥E ZEXT DNA 55IE
A TRE R JE T SCHR T 27 ik, IAVRRAT H R S
HR R T IR AZ DA (IR T | S E AL
FYRNE S/ # X B RRGSHEA T T3 i n = oA
FEXIET R WFFERT AT T A AT

(1) FE R /40 X 53 A1 Jy T, 56 b &
KIS0 B i i 22, 1B SCHR B9 52 e g F045 |
R E , hE S 58 g RS A —E 2
B, (2) TERFSEALAE J7 T, L 75 B AR ) DNA 550E
T BIFFE AL AL 4 vh A v B R0 36 B, A % SCEE R 3 44
AL A P A S v AL (R AE R e )
(TLCS) , [ 4 B 5 MLAL B HETERT 10 44, Hh [E
BB 75528 = F B SCOK - 19 8] B 3 1 3
a5 38 BRH Al = ZALFH R LE A2 5 A
VB, B HIRSOKF. (3) e XXAEE T, &

OB IR, R R E T E e E A
PNEEIR, R SCEEHT 10 FE#H (R 1) b A 5 48
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Top 23 Keywords with the Strongest Citation Bursts

Keywords
mitochondnal dna
sequence
population
flowering plant
life
idenufy
hybridization
astraptes fulgerator
molecular evolution
molecular systematics
parasitoid flies diptera
noncoding region
landplant

genus
secondary structure

complement

plastid genome
mitochondral
genetics

spacer

maximum likelthood
dnabarcode

china

Year Strength

2003
2003
2003
2003
2003

4.3013
4.2498
3.2668

3.119
2.9422
7.8714
3.7335
3.2659
3.0336
3.0336
3.9314
3.4937
3.3019

2.9842
4.0905

4.0905
2.9724
4.5093
3.0934
3.3361
5.0695

3.13
3.1659

Begin End 2003 - 2016

2009
2010

2010
2010
2011
2011
2012
2013
2013
2014

2007
2007

2014
2016
2014
2016

Kl 8 2003—2016 4FAH#) DNA Z&JB A [ if 490 A AF 50 28 3
Fig. 8 Citation burst of DNA barcoding in plants from 2003 to 2016

2, Bl B A X — U AE 5 SCHRR BT ik R
AR B S 5 BRG] R 2 b — e

() 1EIE ST R o3 A b, 75 10 ) 3 22 4R b 1 36
ERSEN PN ]SSR S L S @



4 AEBE 5 MY DNA SIS0 U STk T2 S ] AL 20 A 567

T 8 2 XS R B AT AR e A, T LA HE DNA
S i 18 P 51) s 26 115 A I P 2 12 U e R G
HErl, (5)DNA FIBMBIEHGE T T DNA 8
W PERE AR IR TE 0328 R AR ik
JFy 9 | ZR ge i Ak b0 R A5 D7 T
24k, P E DNA Z I8 i RF 58 16 SO
— HALT BRSO e A (HIB SR
Wi Sy AT BR o TP E R B o R BE R B B
PR B 5 AL 5P ER 7 e 2 B A 55 Y DNA
SRABIL , BR AR AR 28 0 B SCRAES 22 | T 1 ¢
Wo TE SCLUCR I T rh, b A DNA KIE
T HF 5 400880 1 10 55 300 1, 7 R e ) B 10 R
(LCS) A 3T A7 v B2 e B WAV ) F 5 Fir 2=
TETR v % B 45 b [ A ) 2% 08 15 F 5 141 BA ( China
Plant BOL Group ) & 1ERE 3C“ Comparative analysis
of a large dataset indicates that internal transcribed
spacer ( ITS) should be incorporated into the core
barcode for seed plants” (Li et al., 2011) ,
FEIJT e DNA ZRIE 05 1 B 5% SR e A0 3
Rl A DNA ZOIERS AR 5T 3 2008 484 HIE
TR B R+ o3, R R T R AHC S,
25 7 EPR Y% 0 DNA 5B 65 B 3F4h 5 HE
75 AR AS 08K R 3 [ A8 [ B A i 2% 08 B AT 52
W KA ERAE T . TR [ 55 B 2 A1 i
5 24 42 Ji& ff s FE 3 49 2 (2016—2030 4F) ), DNA
FOICAE R 25 W I ¥ AW 2 BT E 23K
FTARDE A (P25 DNA 2B 570 %08 ) |
(hEZG 2G4 DNA SRIE bR EF 51 ) | h 244
DNA ZIE08 % 5 R 58 (hitp : //www. tembarcode. en/
china/) , DNA &I A% 45 0 v 25 1) e o 2456 i
Dokt SR g B R, Hh A DNA S5JE Y
Wros il 2z H L, A [ Bk e B W AR W 0F 55 Bt
A E B 2 g A2 1 A ) el ] 58 R b R A )
DNA ZIE 587 BHEBETE ORI AN IR
FHY) DNA ZJB % 2017 45 SCHk 3h 45 K & e il
S, T8 T A8 20 A v B R & B 2017 4R Y SC
MBS , Web of Science #.0>&4E X} 2017 4EFE Y
DNA FIERSHFEAT SCHRAS 2R 23 A, 3845 208 4~
SRS 9T 3 B R R, SCHR B X s T AR AR
i, R R SE [ 4 SCHR o TRl 50% (103 F) L,

W SCHH VR 5 T A £ 2R B,
ik 4 “ Plant DNA barcodes: Applications today and in
the future” ( Kress,2017) , 2017 - #E2E T /i # A9
SR, IF ST T LU LA A5 BE I R4
REMPF G QD DRE AR R a4 0, YA 2
[F] P E A 52 el 5 U1 R TR ) b, 0 % 300 5 RN AR
Y Z AR 2 B, DNA 4508 55 (4 BCIE 5 7 ok 7™ &b
YO/ R UG R DTN v N ENY =R 7 K 7 R R
BSN:(ANEE  A [ N  S < < vl I R
( Codonopsis) TEHR TR 0T LU 31 45 Fl 45 A1) DNA
ZICAARIE ML W 5T H) 5 ( Wang et al., 2017)
A+ Z4ERT DNA 208 5| A 2R P 1 v
DNA Z5H e A8 W) Sl 58 F v 58 vh #4531 1
JZ BN, AW B G A R i %2 DNA
SRAAE S O A A 0 TR — A 32 A
B ERZHUYERED A —DMRICRE S 2 2 X
SHYIR . MILZ TR RS R R R TR Al
FFY DNA Z5R5 00, LAAR D AL AT A8 — S8 LA F 5T
[, PR Ay i) ke U, A AT AE P 22 Fh A 0 33 AR 2H K
ARG TAE X 28 R 4e ] DU i DNA S50 5
FO2H & FEAT IR — 9 U, R ERAROK  FH Y DNA Z%
Bk 300 3 A G B 1 Oy O A RV IR 55 - (1) 7
7N AT 8 ) 4 BRA ) DNA BB, 52
PR TS B R A R ) B2 B DNA Z5% 6 19 3 1 2 1Y
H AR IR 2 3 I8 1 A R | (HL 2 — HLSE B, Rl i 5
FIRE ISR 52 45 BE VR . (2) TF AR BIARIC IR
FBT I £ AR, 40 DNA 7% 4B 8% ( metabarcoding
8 eDNA) ( Taberlet et al.,2012) , FE & 345 AR A9 42
R A2 PRI DNA S50 [ i R 4 2% 7 ] i
(Coissac et al.,2016)
FESLR A M FEE DL IL T E AN . (1)
H Histeite # LA LGS Count by %514, ¥ H LCS 4
5 | SO AR BT, A B g — 2855 1) SO IR o AR AR
BT B e A 22, B LB ATTHE B b 35 S
PHIHIRBA SR Z  WAFAE— & B BRI, A 28
Wi IR EE HERARA LR, (2)&ET
Web of Sciences £ 4f 2 1 w5 1 2 F th 5790 [ N A
S T %) v JoT Sk S ) E O Tl s Bk
T DR SR b DX 3 ) R TR ) b 00 A Y A P
X 73 BT 45 R A — 5 R RE L
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