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LB ZE#h R FEIRDNA S AL 18 A I+ 51 By 76 %

KEF, WER, HXH, LHE, FE&, LF
RSB0, KA 130112

WE  0hl % (Vitis amurensis)FUE B AL ITS. ITS2, psbA-trnH. rbcLfimatKFE 51347 PCRY™ 14 & il 7%, 1E4LPCR
SOBIFR KGR, LW A 3 . 7 D EE R AR b Y 1) 22 57 K barcoding gap &, f# HIBLAST NI
LLBCAN R P HI RIS 2 B8 /0, B2 ABADNA T B A i HH T P T oL 81 26 ot 98 0505 2 O DNASK TR Al T 7 91« 45 R, 7E
KA1 33/ LA &I FE F R, psbA-trnHATNITS 27 51 4384 50 7 2 &, FLmFpiE] . & i 2 R Kbarcoding gap
BUTS. rbcL i matK /5 51 B A Bl L5, HITS2/7 41 68 % % 5l psbA-trnH FF 1 Jo 3% % 5l (0 i Fh o SRERER], 1ITS270
pSbA-trnH ¥ 51 2 50 5& 4 % 59 113 % WV (I DNAZL T 5 1 4 & . DNAZIERD IR T IR S % IR L, T 4 113 2 F 5
BEUR B 55 FR LR AR

K@i LA, DNAZERS, %5E, ITS2, psbA-trnH, 35
REF, R, X, ERE, BEE, LF (2017). (LA F VI DNAZ I L SR T . B 52,

723-732.

1L % (Vitis amurensis) & T 7= R EE, A7 4
El(Vitaceae) i 4 J& (Vitis) V& ' i A, & &) B i
PUIEH) — N Fh e Hob & 7T i —45°CAR IR, AR & T i
—16°CARM, B/~ TR EARIL. b &eAsEIbE. H
BT AR L X S5 (RIERISE, 2009; 2RSS, 2014).
S A L 2 B R AE R G L AN D 22 e L KR
Fw, TR A SRR R s R —
WA SR R TR ME R, [RIAT 2 R A &
MR TR AL, At L 2 AR R A R A A
AR, REANSMEEDE BU - R TURT R
TP BEIR SAE A E FREE IR . H AT E AR B
SSTRR TN e e & X1 R 0 B T N S B4
MV 2 5 40 P SR AFE TR DA R 78 AL AR MR R K A 5
BT LRAF 43 L 2 P o B U o ROV T 19884 Hh B
FEAL T SRR A S L R A ], 12 S T
R B} 2 e R P E ST, PR AE RS %5 UR 400 42 14,
FERAERT. HR PR Ac, Hh R
T AR B R 5 65% A |, AL HETE thE S Rl 2 ik
R I VU s Ak 1L 6 25 P 5 ANCLRT TR 1 2 1L A R
MUK (PE B AL, 2006). 7 5% 1 4 8 A7 10 116 24
PR ECN I R 2 B, OO A L & A P2 R a R

Wohs H 1 2016-12-02; 5% H #H: 2017-01-24

6 Bt Tt 0 2 B BEUR L BT SO
PG o BRIk, o L & Fh BT S5 R T %5 e B B

DNA% A5 (DNA barcoding) 2 N A —Fft A 5 5
. S A 2% R DNAF SR AT PR 4 25
YRy FAEYHF R (Hebert et al., 2003). %A
H NS K3 KX Hebert5:(2003) & Ik $E i, FE4 T
TR 1IANT]13 320N )R )COL (cytochrome
coxidase subunit 1)EF 741, KA ZT 51
AR REN T YIR AT S E . H Ik, COLIER BB
FEH bR HE I DNASKTEAG I A o T AERE A COL1 2 Al ik
g, EIR & FhDNAZK RS LE AN [F 48 4 v &R A T
J, AR I KRS 50 B G W) Rk B bR 17 51
CBOL Plant Working Group (2009)i i3 k& fIHF 5%,
$& HF rbcL+matK 7 F1 20 & 1E N W) 4 1 % 8 B i
AR, E Y KRS SR EL L 757 R AE )
XFpsbA-trnH. ITS/ITS2 JrbcL+matK ¥ 51/ 7 51| 41 &
BEAT B0 Be JIVEY, IR HCRITSNTS2)7 5IAE Ny dh 1
T HI#% 0 2 S (China Plant BOL Group et al.,
2011). Vinitha%s(2014) %} Z £L7)& 201 Fh (16047 £ 4
HEAT M7, RIITSF FIAE M AE AR o (1 45 i Th %

BB H: AR BRI (R AE9) 5 H (N0.2016NWBO0A3) Al E S B L™ Ml 3 A A 3 15 & T (No. CARS-30-7)
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. HAET, SIEMITS. ITS2. psbA-trnH. rbcl.
matK MirbcL+matkix J LM ik F7 51/ 7 51 2 & 97 1
D AR 2R 5 vy, YRR, R K TS
BT 5 HE A R Ak e 51 (R DR 75 AR 2 0, 2010
FA4E, 2011). 1T H T2 BO0E SRS — P i b
S UL oK, R e S — A RE & B A A
£ id FRIDNASKTEAS 7 B s AT IR AN B 5T FI 37 02

W L E IR, H A sE % e # LY
BEFRICNE, XL B HAH 5 2 B AR
A B 7 2 PRI 1R S 00 W R 3R ) 5,
BAEHART I BRI 4 7Y FRA MR, ME
ST LR A P ) R o L T R A
H BT 7R 5895 R FH e 2 — o ARSI SR 5
DNAZ RS i 3%t Fe 51, I 38 B L 4 &7 ot 525 111
b AR 33 AR A AT LR, B0 AE & 5 Z1R LA 2
[E] )25 00 6 77, N DNAZK TR BEA R T 1L % 4 5%
Y54 TE SRR AR -

1 #5ERE

1.1 o8

AT 7T B 1L 6 % (Vitis amurensis Rupr.) R 1143
BRI A (L), A AEMR R I R MEREAE . PY
PELE UGS B AR L33/ MR . WBIRE A . ik
MRS SR B B RO AR A e R P 0T 5 T 2K SRR A
Jo3 e L e T o L e R AT R 2R, O
B R R EE M bR id g 5 J5 BT A8 A R Hh oo

£l EERER
Table 1 Information of Vitis amurensis varieties

q::u%
K o

1.2 F#*%

1.2.1 RKDNARE. PCRI &FNAF
FREXAREIR T 0L A & /720 mg, IIAAE R 5
T BE i AR 4 2 IR 41 DNA 2 BUIR 71 £ (Tiangen
Biotech Co., China)#£HUEDNA, FHIXTER: T .
DNAF$Z B ¥ 42 0.8% B i B 458 i FL ik A ), OD g0l
ODgoltb{E7E1.7-1.92 [A] . PCRX MNAK R AR T 25
uL, ELFEDNARRRL pL (30 ng), 1EXIAGI#%1 uL
(2.5 umol-L™"), 2xPCR reagent 12.5 uL (0.1 U Taq
plus polymerase-pL™", 500 umol-L™* dNTP each, 20
mmol-L™" Tris-HCI (pH8.3), 100 mmol-L™* KCI, 3
mmol-L™" MgCl,), X7%7Kk9.5 pL. PCRY 4725 A2
H 51#1% %% Chen%:(2010) /) ik . AR ET HRUR,
FATXT PCR B S AT #EAT T 04k, F4 IR KR B B
N8B, dd s L T TR S ROR S R K
IR EHEATPCRIR M (#2). PCRy“ )4 1.5% 35 fig B it
JiZ vk AS IS, FHTIANGel Midizlifbik 7] & (Tiangen
Biotech Co. Ltd, Beijing, China)#f474i{k, 7£ABI-
3730XLIM FPAX b B BT T

1.2.2 FIEAE

ffFiSeqMan (DNA Star package; DNA Star Inc.,
Madison, WI, USA)HAF3EAT I Fr g B %, &
FRARE P51 K 511X . A A Clustal X-2.0.11-Win
At (Larkin et al., 2007)#H1T 2 P4 LLxt, FEXt4

Number Varieties name Locality of origin Parents or source Flower type
1 Zuoyouhong Zuojia, Jilin Varieties Bisexual
2 Shuanghong Zuojia, Jilin Varieties Bisexual
3 Zuoshanl Zuoijia, Jilin Wild resource Male
4 Zuoshan2 Zuoijia, Jilin Wild resource Male
5 4AN1 Zugijia, Jilin Genetic material Tetraploid
6 4AN2 Zugijia, Jilin Genetic material Tetraploid
7 Shuangging Zugijia, Jilin Varieties Bisexual
8 Shuangfeng Zugijia, Jilin Varieties Bisexual
9 Shuangyou Ji'an, Jilin Varieties Bisexual
10 75047 Shangzhi, Heilongjiang Wild resource Female
11 73061 Dunhua, Jilin Wild resource Female
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Table 2 The primer information and annealing temperature of PCR from Vitis amurensis

Fragment Eight annealing temperature gradient (°C) Annealing temperature (°C)
ITS2 54.8-55.4-56.0-56.6-57.2-57.8-58.4-59.0 56.0
psbA-trnH 52.2-52.8-53.4-54.0-54.6-55.2-55.8-56.4 55.2
matK 48.9-49.5-50.1-50.7-51.3-51.9-52.5-53.1 50.1
rbcL 52.1-52.7-53.3-53.9-54.5-55.1-55.7-56.3 54.5
ITS 49.9-50.5-51.1-51.7-52.3-52.9-53.5-54.1 52.9

F AT F L% . UIBRITS2)7 511)5.8SF126S X B
(HM-Merf ), % [ psbA-trnHF 41 ) psbARItrnHIX
B, R ERE X T 5. FHMEGA 5.0% X % 7
HIEAT Clustal Wit#, JFit5HK-2-PEEEIMH, HLEIA
() 7 51 ity A AR it b AR 5, e AT A% R 2 = b

FIHISPSS 18.0% 14X} v 5 4k R i 47 Wilcoxon Sig-
ned-rank#& 56 . ] TAXON DNA# {4 (Slabbinck et
al., 2008)fEbarcoding gapl. KA AR R E L
BLAST L J2NJ (neighbor joining) ## i1 5 % & &k %
(Ross et al., 2008).

2 HR5R

2.1 PCRi#I2Fmiik

DN L A R T T &, EREATPCRR B
HISe X 7511 TS 1ITS2. psbA-trnH. rbcLfimatK
(MR -E MRS, 2013) M58 O B BEAT AL, 43 7l fE 45—
60°C 2 [A] LLO.6°C Jy#fi i i B 8B i (K 2) . MR
1. 5% i HE B A L PRSI () 47 1 2k SR (PR 1) 1A T e o

2.2 PCRY MR FMF R INE

KRSEES LT TS MEE T FIIPCRY #2805 . 7 Ak
R B A BT IR 5 (#%3). o, 1ITS2. matK
M psbA-trnH 947 19 20 % 14 5 100%, I 5 B3 %K
/MK TR N psbA-trnH>ITS2>matK>rbeL>ITS . psbA-
trnH A 205 51 9100%; 1TS2 A matK it 2507 51 L
#1°5796.9%; rbcL488.1%. H T Chen%:(2010)74iH
NrDNA ITS2/7 17 L %] 55 IR 33/ M A 47 3 Bl )
REE, MITS 3R 207 SIS Ih i 55 1L 6
A, MERATTHNTSAEIR A AL -

23 T EIFIBNSTHTALGMEER
TIN5 A3 AT L R AL, TH 2R A7 08

1 5AMEIEFHIPCRIR SRS B KR
(A) ITS2; (B) matK; (C) rbcL; (D) psbA-trnH; (E) ITS. M: DNA
marker DL2000; 1-8: 45-60°C 2 [ {13 FEAH

Figure 1 Gradient annealing temperature of PCR reaction
of 5 candidate sequences

(A) ITS2; (B) matK; (C) rbcL; (D) psbA-trnH; (E) ITS. M: DNA
marker DL2000; 1-8: Gradient annealing temperature among
45-60°C

B an A ZE SR PN E R KGCE &, T
VA HATHOX 0 dr . 25 RERAKRY], & 75178 F AL
S KB ME IR NITS2>psbA-trnH>rbeL>matK,
GCH &ITS2>matK>rbcL>psbA-trnH, psbA-trnHA
ITS2/ 7B b A B AZ 7 850 K, rbeL /3 511ik 2., matKFe
FlEe /N, HpsbA-trnHEITS2F7 51 44 1 7 51 28 &
[F] A% S AR AR K A A2 S rbel 5 psbA-trnH )
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F:3  AFIDNAKTEIL P34 SR A5 14 807 71 Le 4l
Table 3 The effective sequence ratio obtained by PCR am-
plification of five DNA barcode sequences

Marker Amplification Sequencing Effective
efficiency success rate sequence
(%) (%) ratio (%)
ITS2 100.0 96.9 96.9
matK 100.0 96.9 96.9
psbA-trnH 100.0 100.0 100.0
rbcL 96.9 90.9 88.1
ITS 455 30.3 13.8

48 B PCRAETT BN A LD, I 5 3R 45 i o i B 7 21 B
R B 307 51 He Bl =PCRY™ 1 25 28 <l /5 5 28 (AT 45,
2011).

Clear PCR bands were successfully amplified; High-quality
sequence is a successful sequencing; Effective sequence
ratio=PCR amplification efficiencyxsequencing success rate
(Wang et al., 2011, in Chinese).

R, matkKF sk, ITS2)7 5/, HrbcL Ml
psbA-trnH 7 F1 2H G 14 7 51 41 5 Al P 22 St 2 A 7 34
K; rbcL5 matk i F it Ffa] K it Fh 9 A8 S AN d 3
ANIE T X 3 1L 8 4 R

24 FREFFIM&SMHERBHALR

FRATTA) F Wilcoxon s 56 73 8 P 15 5 51 s Foft 1] % it
YIRS S A T o 285 L (35, 3R6)FR W, ITS2/7 41 1) it Fh
AR FHES T, HERKES, rbel5matk
FHERAREZE, HEE /DT psbA-tmHSITS2RE
H; SN AR ST, psbA-trnH 51TS2/7 41 2 R A
53, HWEZE K TrbcLimatK/F41 . g f 5 —
AL S5 1 AR T o

2.5 A [EIFFIBarcoding gaptif

Barcoding gap & f& ¥ Fh B DNAZK D T 51 1 A [a] 6t
AR R KT RN R, FHAEPE Z T R — A
1 1E] BE X (Meyer and Paulay, 2005; Lahaye et al.,
2008). HE2 (Xl AK2PEAEE S, YR TEAR[FAE
S AL B TR I 43 A A HL) P AT, matK B 1 b Ff ] A
w9 AR 5 E A (B 2D), A& A A T L A IR 1 4
JE; rbCL A1) 125 73 A B B A [va) it Ml 4 3% 7 7 () 4
(KI12C); psbA-trnH /7 51 it Fil ) A8 57 22 S5 MURE A 73 A
(R EEAG B S5 2500, T it ) PR AR A 2 A IR S 22 5t
SRR, AR 1L A EIR Y %8 (KI2B); ITS2)741
Wb iy A8 53 48 vh fE barcoding  gap ¥ ) 5 i (0.09—

0.15:Z [H]), H. & 1] F i Py 28 57 55 5l 4 o 75 bar-
coding gap &l B ¥, BA IR FERE X, (HIE
A0 A0 A e 1) 9 s PR 35, A R T LU 2 SRR %
al(E2A).

2.6 {RiEFTIHEERTM

S5 T Ll 2 BRI P R Ry AR UK, R C
(1 54T FEALPE RS R SVE(BLAST) Eoxf, 45 R 1
ITS2 M psbA-trnH > 51 7 it A 1] 1) %5 7€ Rl Dh 8
rbcL Al matk 7 71 3 DA B pd 58 ikt L 4 55 IR AT A
TR S NIZRZE /M 45 SRR B, R FHITS2/7 41
PIRGRKEWH, AFE GRS, AR
SE AN B 8% 0% 22 22 e UK I B2 5 Pl (I3 A) . I
psSbA-trnH /7 FIH4 3 (1) R G5 K B A H, AN ) 52 35 i A
) 76 B & i 2 %, HHF4N2 5 Shuangyou /. 73061
L Shuangqing 7 7£ — & i % 5 (K13B) . | FrbcL)7 %)
PRI R G B W, AN [5G U5 R ] (19 43 3 S A
B, AR B PE B E AR /N (EI3C) . matK T 41 1 %5 e
R T rbeL /741, Hoor Hh 2 8m (KI3D) . 47 Fik2
BT AT 40, EARrbeL M matk 7 31 i 43 1% 2 A % 5
e, R Y R Th R ) 2K TITS2 5
psbA-trnH 7 41, HLAS G 5 30 70 08 I P gk AT %5 5,
N BRI IEN S, HEIEMSE R R
TFITS2AIpsbA-trnH/F %1l [Al L, ITS2FIpsbA-trnHJF
B B AV D L6 4 R S E AR TS 1)

2.7 Wig

2.7.1 DNA&KWIBIRIERFFIRTHi%

HRAB I DNAZK AL Fr 51 b H 2% o 8] 38 57 K b A A8 5
/N B S8 DI P i Eh 26 = 55 RE 25 (Song et al., 20009;
Yao et al., 2009). A5 W54 DNAZK L 74
(ITS. ITS2. psbA-trnH. rbcLFImatK)H jifiidk Hi b
XA LA P T B UR A E kA1), BIITS 240
psbA-trnH. HHITS2/F 5%, Sy, HHE® S
TR 57 1)5.8SHI26S X BUIY JilFF 1€ I 30 31 — 0 4514
(Selig et al., 2008; Dassanayake et al., 2008; Keller
et al., 2009), f#F|FHITS25 #1347 4b BE 43 B 58 vtk
. ¢ RI%%(2012)i% L 5E 1% (Notopterygium inci-
sum) 31 FEMEAT TS, 13 HITSNTS2/F5I/E N
DNAZK RS RERSE  HEfH %0 TEIE 24547 - X% %5(2010)
% 24k} (Caprifoliaceae) DNAZ: AL IE FH 7 41 #E4T
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Table 4 Measures of inter-varieties and intra-varieties divergence locus length and average of GC content for 4 candidate

barcodes/combination sequences

Potential barcode  Aligned length Number of Mean intra- Mean inter- Average of GC content
(bp) variable sites distance distance (%)

ITS2 483 397 0.0015 0.1162 64.50

matK 896 44 0.0032 0.0110 35.40

psbA-trnH 422 238 0.0089 0.0921 27.50

rbcL 697 82 0.0068 0.0180 44.20

ITS2+matK 1379 441 0.0024 0.0652 49.95

ITS2+psbA-trnH 905 635 0.0058 0.0985 46.00

ITS2+rbcL 1180 479 0.0045 0.0655 54.35

matK+psbA-trnH 1318 282 0.0064 0.0550 31.45

matK+rbcL 1543 126 0.0051 0.0220 41.35

psbA-trnH+rbcL 1119 320 0.0076 0.0560 39.80

R®E ik 75 AR ) 22 57 (1 Wilcoxon 6

Table 5 Wilcoxon signes tests for inter-varieties divergences of candidate sequences

w+ wW— Inter relative ranks n P value Result

ITS2 rbcL w+=33035.00, w—=13630.00 319 0.000 P<0.01, ITS2>rbcL

ITS2 matK w+=1444453.00, w—=0.00 577 0.000 P<0.01, ITS2>matK

ITS2 psbA-trnH w+=11562.00, w—=8660.00 500 0.000 P<0.01, ITS2>psbA-trnH

rbcL matK w+=8673.00, w—=6903.00 319 0.174 P>0.05, rbcL=matK

rbcL psbA-trnH w+=4350.00, w—=8720.00 620 0.000 P<0.01, rbcL<psbA-trnH

matK psbA-trnH w+=12556.00, w—=25330.00 422 0.000 P<0.01, matK<psbA-trnH

R®6 ik A AR A 25 57 1 Wilcoxon s K

Table 6 Wilcoxon signes tests for intra-varieties divergences of candidate sequences

w+ w— Inter relative ranks n P value Result

ITS2 rbcL w+=39345.00, w—=18966.00 384 0.000 P<0.01, ITS2>rbcL

ITS2 matK w+=142845.00, w—=0.00 577 0.000 P<0.01, ITS2>matK

ITS2 psbA-trnH w+=17550.00, w—=18326.00 366 0.056 P>0.05, ITS2=psbA-trnH

rbcL matK w+=11952.00, w—=5253.00 384 0.000 P<0.01, rbcL>matK

rbcL psbA-trnH w+=5968.00, w—=13589.00 469 0.000 P<0.01, rbc<psbA-trnH

matK psbA-trnH w+=3985.00, w—=12578.00 580 0.000 P<0.01, matK<psbA-trnH

ik, K IITS2 7 5] e % k1 % i & 4 (Lonicera
japonica). % % (Sambucus chinensis). ¥ifG
) e S (Kolkwitzia amabilis) BA & -t T & (Heptaco-
dium miconioides)% . {T-FHPH%E(2016)7E 4% B i F =2
J& (Calanthe) 4771} 48 Hi, 1TS2FImatK /741 v A/E A
N 2= B I 8 E P81 . 2R 75 Bk 55 (2000) 7E 73
Pl R AR B KRR, $2HGCH &2 H Wik
GORFREIT I — WU e bR . ABFFUEEIREW], 24
BRITS2 7 51 4E % 5E L8 & 55 5 4 38 250 R AT 1

DI, GC& &, KI5 A [a) A7
S AN oM N AR R, DR RS T T R R, G
TEAR SRR BRIR A, AT DU R e R A SR OC &R
BT, HX T 2 5 AN IR S E A — E 1R R
PEo WUESMEIL T HlH, HEFRITS2)7 4E 9 1L A &
BEUR % E FIDNAZK AL 531

FEAWF A, ITSFFFIPCRY 1 B Ih AN 5 i
DI HARAC, W2 00, Joik kAT (L %) 5%
TR %52 . SR psbA-trnH 71 78 1L # 4 % b B
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A

Distribution of genetic divergence (%)
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(A) ITS2/7%1; (B) psbA-trnH/F%1); (C) rbcL/F%1; (D) matK /7 %)

Figure 2 Distribution for intra- and inter-varieties variation of Vitis amurensis
(A) ITS2 sequence; (B) psbA-trnH sequence; (C) rbcL sequence; (D) matK sequence
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Figure 3 Neighbor-joining (NJ) tree for 11 varieties of Vitis amurensis by using different sequences
(A) ITS2 sequence; (B) psbA-trnH sequence; (C) rbcL sequence; (D) matK sequence

BUs AR . MR BN TE O, it ]
AL K TITS2F 51, Befl st 1L %l 18 % 72 5 B0 i)
VRTS8 . Yao:(2009) (it 45 KW, psbA-
trnH 7 2138 PR, 8 R ) e i, I A AE
(975 bp IR =7 7 51 2 - S ] B DX 3R A4 26 5 B
%l|(Kress et al., 2005; Fazekas et al., 2008; Yao et
al., 2009), THRIZE(01 L)X 2Rt 144 Fh 264 £ dh it
179347, R ILpsbA-trnH 7 51 1E J& K1 1 %8 5 i)
K ON96.4% . A& NI ZE(2016) Xt ¢ B M A (Lycium
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Screening of Universal DNA Barcodes for Vitis amurensis

Huifang Song, Haishuang Liu, Yiming Yang, Shutian Fan, Changyu Li", Jun Ai"

Institute of Special Wild Economic Animals and Plants, Chinese Academy of Agricultural Sciences, Changchun 130112, China

Abstract To determine the best candidate sequence that can be used as a universal DNA barcode to identify Vitis
amurensis varieties, we used PCR amplification with the ideal annealing temperature and sequenced the DNA fragments
of five different regions (ITS, ITS2, psbA-trnH, rbcL and matK) of Amur grape samples. The effective sequence ratios
obtained by PCR amplification and sequencing, divergence of intra- and inter-varieties, DNA barcoding gap and identifi-
cation by using BLAST and NJ tree methods were used to evaluate the discrimination ability of these candidate se-
guences. ITS2 and psbA-trnH had fairly high amplification efficiency and sequencing efficiency in 33 samples belonging to
11 V. amurensis resources; they had larger divergences of intra- and inter-varieties and better DNA barcoding gaps than
the other regions tested (ITS, rbcL and matK). In addition, ITS2 could discriminate some varieties that could not be suc-
cessfully discriminated by the psbA-trnH region. ITS2 and psbA-trnH may be promising DNA barcode region combinations
for identifying V. amurensis resources. DNA barcoding can compensate for morphological identification and help in the
exact identification of V. amurensis resources.
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Song HF, Liu HS, Yang YM, Fan ST, Li CY, Ai J (2017). Screening of universal DNA barcodes for Vitis amurensis. Chin
Bull Bot 52, 723-732.

* Authors for correspondence. E-mail: Icy_lcy2002@163.com; aijun1005@163.com
(TeAE St FPIA)

© 0000 Chinese Bulletin of Botany





