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1. ViR K2 WS RARSEBE, B 400715; 2. EHRATRT BRI ZE R 2, B 405200
3. T IR LA R A R S, HR 400715

WE: AR ITS 79 554 A 13 A8 76 A A 4T DNA &5 T 5T, M RBRANE ., N4 G, E4 5.
B RAY B KA KA. Bl R R AT R AR SR BRAT R A AR R 3 13 AN 62 A
Ak DNA, 2 E M3 Z 00 @K ITS 55 # 45 PCR & %A@l 5, B4 551 5 GenBank % 4% & T &89 14 & ITS
F ) 2 76 A 45 AR 5] A Clustal X 8k 4R s sd, B4 MEGAG. 06 3k M K2P BB & k8 N] AR A F A, R 2
T, AP RIEAEIER A 0~ 3.907, FHEAEIEH A 0.370; A MEAIEB A 0~4.394, FHREES A 2.287, #F A
HAEBE B FAEAES. ITSHFA TR TFHERTROHAHEZTL.
X 4@ il DNA £Ba; ITS; # BH; 5 F %%
FESES: Q949.7114.2 MRS A NEHE: 1673 -9868(2018)07 — 0044 — 07

7. F}F (Bambusoideae) R AL (Poaceae) 12 AR fie KW B Z —, AT FF B A A £ 41 A 7]
THABRAZAGY) . &AW UFEYAAE 119 8, SRR 1 500 P AR i o 5 20 4
BB AR AT T LA 2B 42, HAR IR AESE 55, I AL AR S A5 AR i MR X AT BEAT 43 28 32 B R
KOS B RGEA r FEARIEAT TS SR T N2 M. B0y =0, (H X 268 25 PR R A AH
ol MELLWEFA E , HAES 2R A, ERIB, ARKATI ZEMERNERRKZm, 75
AR b A [ R R T R S AR AR RO O, i e A e EIREL. e b, BB BT R
ST, AT RE A S OB BE A IR A AR ARUME T L BRI Ay SR DR pR O S PR AR A TR) T 3 A 43 2R IRl R, A4
T AT ORI

W B T 9IRS e B . Bde g mopric ek, BME S TS & - K i RE K . Hi
RARHAE T B BEAH X 2 WL 3 TR . o] LU B 4 S ey F st A5 28 53 . R in4E R T R G E M FEH T
Bz —. ARk 2% 28 43 JEWF S0 IR 75 S0 B AT TR 23 S Jm LA B CRED g 2 R 1 RH L ) T 58 FTR 1)
W F 2 W BT ES  WIATIE Phyllostachys™ | %547 & Cephalostachyum™ %. DNA %1% (DNA bar-
coding) $ AR 2 35 4F S A ) P 5 5 SR R I — PR kY. — BRI DNA Z08 150 250 5 AT 55 e 1) o i) A
SR DL BIR R P R, [ B R A5 5 AR 0 oy A8 S R SR AL ) TTS J2 48 WA T — 4> DNA 4 JE

@ YR HB. 2017-05-20
HETH. HEARPEESTHE (311719300 ; Hge /A AR 55 2% 5000 % 435 H (XDIK2016E143).
fEZ A TN 992 -, L&, WLt E8MNFRY 5 FEB5E.
BWEEE. F &, W, @l
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9 FE5E =i DNA KB E PR AR K 1, 58 — S0 DGR # R 58 TTS ST e A7E ki A4
Y T E Y P PER R AR, ITSIEA TRAMBMER Y RGE L E R, ITS &8 18SrDNA
1 28SrDNA EEH @RI 7751, o ITST X, 5. 8S He [, ITS2 XA AL, WL sk X ITS1 M ITS2 XAE N AR g
MK, ARZ MR /N, AR MIXT Bk, MR DNA thig 5. 8S L 7 R Z 8 Wb TIE<r, YFh
AR AN s B2 0 T R G4 5 E AT . BRIk 8 2 1l i 1 TTS 5 91 S e b, B A iz
I ITS J¥ 50 5 AT WRAS [ 9 Fp B i 5. AR5 B GenBank A 7 19 1TS J¥ 51 K A< B0 56 U 75 19 1TSS J7 51
HEAT A3 AT S 0 o e o R )

1 #7 #

A SCHT G TTS FEAI 3L 76 4, Horp 035 GenBank 51 14 %, bLU0 i 45 1 9146 62 4. MORLRAE T
PR T L A DS 0L P K AR T R A B o L SR R R R IR AT CEATR 1
s RIATIE . 37 By Z50T0R . 2 Fhs FEATIE . 2 Bl RATIR. 3 b KMIATUR . 1Rl RATR. 5 A B
Prlg . 1By IBATIR . 3 Bl JSEARATIR . 2 Bl BATIR . 2 B BRATIR . 2 Rl DRETIE . 1R, BT AL R
A o A

2 F ik
2.1 DNA B3R

AR B 1 BAK L B S BRI s 40 Bt B CTAB Jrik. BURE S i F 0. 05 g, A 2% PVP fil 2%
G H CRETET AR P A BB 6, B A 1.5 mL B0 8 H s A 900 pl 2 X CTAB $& HUZE vhif, IR A15 &
T 65 CoRBHP IR 1 h, HEZRRBEDILK: R EER. MA 600 pl 24 + 1 (& 055 58, A {5
1B%). 12 000 r/min B0 10 min; B EIEW . A 2/3 (RFKR B RN EE . BHEES . —20 CHCE 30 min
PLE;s 12 000 r/min 2.0 10 min, {84 B3 H 7020 ZBEVEDIRE 2 K, 10000 S BEVE 1 ks =i T I+
DNA, 20 min 47, MK EZEMAKE, —4 CAUELAE 5 H.
2.2 PCR ¥ IBRNF

PCR ¥ #3%& H 1TS 51 4%, ITS B 5% 1TS2 5 318 5-AGAAGTCGTAACAAGGTTTCCG-
TAGG-3", T4 1TS4 W )F 5 A 5-TCCTCCGCTTATTGATATGC-5"M, [ i 1k & 25 pl 41 4%
PCRMax 12.5 pL; IER 54 (10 mmoL/1)4% 1.0 pL; #itit DNA 2 pL; FH ddH,O #hFE=E 25 pl. KV 4
. 98 CHIALME 2 min; 98 CAEME 10 s, 55 ‘CiBk 5 s, 72 CHEAH 15 s, 40 NMEH s )i 72 CLEMH 5 min;
—4 CARIRAAAE. 1205 IR e Uk R TN PCR 9 445 00, 75 300 7= ik 1 A8 KRR A B 52 4F 20 /) 54T )7
B 4l Ak K 1 OB I )
2.3 HiEAbIE

I 5 19 DNA J¥ 915 GenBank #4i8  h F 2009 )7 S0 F 1] Clustal X #EA7XF 0, FR@ DL TARCIE, £
Bk 51 4 50 B o R A 25 i A1 . A5 E T AT G 450 bp K BERY 1TSS F51; 4R )5 Al MEGASG. 06 43 #r
ANTRVAT B 30 (8] (9 78 S 03, O RE SR I R L R RDEE B8 5 o5 SR T K2P BEAU 47 388 1% BE 5 43 A7 1 1
NJ (Neighbor-Joining) BE B #42, FH Bootstrap(1 000 K T &) #5570 I L 372,

3 & R

3.1 F3aH
TR AT RS 2 Clustal X WG BE R 450 bp. AHTHARES ITS B . GC & (£ D).
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x1 #HAMEXEHUHERER
F G il T4 & a4 KE/bp GFCHE/Y

GenBankDQ270121. 1/ F B A 1.2 N Neosinocalamus affinis MR Gpl 395.0 67.6
GenBankEUS47118. 1/ V- BATHlE 3.4 AT Phyllostachys heteroclada W& Gp2 406. 0 69.0
GenBankDQ131503. 1/3F B Al 5.6 AT Phyllostachys nidularia NI & Gp3 406. 0 69.0
GenBank]N247376. 1/ F LA R 7.8 SAITES ) Indocalamus bashanensis R Gpi 403.0 61.0
GenBankKC004045. 1/ F B[ 9,10 [@IFEAT Indocalamus latifolius AR Gp5 403.0 53.1
GenBankEUS47119. 1/ B AR 11,12 AT Sinobambusa intermedia AT @ Gpb 403.0 59.5
GenBankEU847121. 1/ F-EA R 13,14 L HFENT  Sinobambusa rubroligula BT A Gp7 413.0 62.2
GenBankEU847136. 1/ ELA R 15,16 BEMAAT Pseudosasa japonica ES Gp8 404. 0 69.3
GenBankEUS47134. 1/ FEATH R 17,18 AT Pleioblastus oleosus KrE  Gp9 405.0 69. 1
GenBankHQ600538. 1/ FHA R 19.20 E&M Phyllostachys nigra NIFTI®  Gplo 106. 0 69. 2
GenBankGQ464839. 1/ R EATHRE 21,22 FEET Sasa fortunei KR Gpll 3950 52.2
GenBankGQ464808. 1/ F R A1 23,24 EILARM Bashania fargesii BlARTE Gplz 4170 43.9
GenBankGQ464844. 1/ R HATHE 25,26 BEN Shibataea chinensis #EE - Gpl3 393.0 51.1
GenBankGQ464809. 1/ B A [ 27,28 WM Brachystachyum densiflorum R4 Gpld 384.0 54.3
8- ELAT R /4% 10 AT 5 X 29,30 AN Phyllostachys rubicunda NIFTIE  Gpls 414.0 52.4
P B AR /R LA R X 31,32 ) Phyllostachys prominens NIFTJ®  Gplé  408.0 56. 1
- ELAT TR /2% 10 AT 5 X 33,34 =R Phyllostachys praecox MIYFE  Gpl?7  402.0 66. 2
PV BATTERE /48 AT i R X 35,36 ZKMEAT  Phyllostachys canvava MIYFE  Gpl8  403.0 60. 8

e SLAT I /4800 it X 37,38 B AT Bambusa ventricosa B Gpl9 396. 0 45.2
PV BATHE R /A AT I R X 39,40  45%H Phyllostachys incarnata NIFTI®  Gp20 102.0 56.0
PV BATERE /A AT i R X 41,42 HWEEEYT  Phyllostachys bambusoides — WITTB  Gp2l  402.0 43.3

T LA /25 L0 AT X 43,44 AT Phyllostachys nidularia NIPTI®  Gp22 408.0 55.9

P B A R /2% LA R X 45,46 By Acidosasa venusta WRYE  Gp23  418.0 51.9
PV BATTE R /A AT i R X AT,48 &% FA Phyllostachys heterocycla WIS G24 404.0 57. 4
PV BAT TR /4 AT i R X 49,50 NN Oligostachyum spongiosum /DHEATIE  Gp25  408.0 52.5

P BATHERE /A AT i R X 51,52 ERERL) Phyllostachys angusta NPT Gp26  405.0 51. 6
PV BAT TR /4 AT i R X 53,54 MELWXAT  Phyllostachys vivax MIPTE  Gp27  442.0 49. 3

PV BAT TR /4 AT i R X 55,56 BT Phyllostachys maculates MIYrE  Gp28  442.0 51.8

P BATHERE /A AT I R X 57,58 i Phyllostachys sulphurea MIPFE  Gp29  405.0 53.6
BB AR /2% 1A i SR X 59,60 A Phyllostachys bambusoides WY Gp30  407.0 149. 6

PV LA /4 AT i R X 61,62 W®AT Phyllostachys glauca NIATIE  Gp3l 407.0 53.6
PV BATTR R /A AT R X 63,64  ZLWERYAT Phyllostachys iridescens MIPFE  Gp32  403.0 56. 1

P BATERE /A AT i R X 65,66  PeAHEN Shibataea lanceifolia ®ATIE  Gp33 407.0 51. 4

PR LA /48 AT i 5 X 67,68 U] Phyllostachys nigra NIPFE  Gp3d  406.0 53.2
PV BATERE /5 AT i R X 69,70  LBRAT Sasa pygmaea FITE Gp35  405.0 52.3
PV BATTERE /5 AT R X 71,72 AT Sasa argenteistriatus FITE Gp36 4050 53.8
BB AT /2% LA SR X 73,74 FEHEAERAY Phyllostachys arcane WIfrJ®  Gp37  400.0 50.3

P BAE R /R LA R X 75,76 AT Pseudosasa cantori KR Gp38  403.0 51.9
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3.2 ®MRB, FEERSW

BT KoP BB BE B, X 1—76 SREMBEAT Ar 4. Wk 1. 45 R B, FNEEE R R 0~
3.907, FHIBAEIEE M 0. 370; FhIAIBALIE B N 0~4. 394, FHIBAEHEE N 2. 287, Fhla] 28 S0 K TN
AR PSR R AR T, RN AR SN B SR L GIEBA TTS 41 il 0% 1 IX 4047 S0 R A A AT R CEL D).
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e P b= P b= = b= = 3
sl ) sl (=) sl (=) sl =
S — — ~ ~ o o S
K2PEE

E 1 IS FAMMKERMMEERS %
3.3 BRESH

FIH MEGAG6. 06 43 Hr #4119 K-2P i 84 8 NJ (Neighbor-Joining) i BB (& 2) . 1 Fh &5 44 1 il 5
FH 1 000 Y& 1 H JRK 5 (Bootstrap analysis) 1AL » 43 32 S5 A% T 50 %0 B BE 2.

MNJ BT, ZBAT Neosinocalamus affinis BT HI(1,2) R A —3, LFREER 96 % ; B ENT Shiba-
taea chinensis BJEH) (25,260 BN —32, RN 81% 3 LLJ5 4T Phyllostachys rubicunda B JF % (29,30)
R —, LFEN 99% s B AT Phyllostachys prominens BT 5 (31,32) Ry — 3, LFRHEN 74 %
B IKBEAT Phyllostachys canvava WF (35,360 B AN —, ZHFHERRK 99% ;5 BIWAT Bambusa ventricosa
MIRF S (37,38) A —3, SLHEFA 99% 5 LL5CTAT Phyllostachys incarnata B JF 41 (39,40) BH — 3,
HHERN 99%0 s WAEBENT Phyllostachys bambusoides W)JF 31 (41,42) B R —3, ZLFFR K 99% 5 LALAT
Phyllostachys nidularia (¥ 5] (43,44) R — 32, LHFENR 92% ; BAT Acidosasa venusta )7 5 (45,
46) BN — 3, RN 99% 5 & 2 BAT Phyllostachys heterocycla WJF 5] (47, 48) B — %, LHE R
92 %5 FAT Oligostachyum spongiosum HIFF ) (49,500 B A — 0, XFHE N 87%; W5  Phyllostachys
angusta WIFHI(51,52) A —32, LHFEN 69%; W LIS Phyllostachys vivax BT H](53,54) F
N — ., RN 99 % 5 BEEAT Phyllostachys maculates WIFFH](55,56) B —37, RN 99% 5 447
Phyllostachys sul phurea WJF 3 (57,58) A —3L, LFREFEH 98% 3 74T Phyllostachys bambusoides ¥ ¥
(59,600 K —3, LFEFRN 99% 5 RITLAGAT Phyllostachys iridescens BT 51 (63 ,64) Tl — 3L,
HERN 99 % 5 B M EAT Shibataea lanceifolia W 751 (65.66) R —F . RN 85% 5 LA Phyl-
lostachys nigra W)J¥ 5 (67,68) Tl — K. LHFHEN 99% ; K ERAN Sasa pygmaea WJFH1(69,70) F N
— 3 LEERR 99% s HiHLAT Sasa argenteistriatus WFHI(T1,72) B R — . LRRH 99% s A4t
¥ Phyllostachys arcana WFFH)(73,74) B ] — 3L, SLHFFFH 99% 5 FL4T Pseudosasa cantori B JF 5 (75,
T6) B R — . LHF N 99%. IKAT Phyllostachys heteroclada (AT 51 (3,4) . AT Phyllostachys nidularia
31 (5,6) . BERf KAT Pseudosasa japonica WJFH)(15,16) 5 F 44T Phyllostachys nigra B JF 3 (19,
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EWS, F: AT ITS Fol 64 Ay 5T
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200 B Ky —3, XHF N 57% ;s FEENT Sasa fortunei WIFH1(21,22) 5B 1L AKAT Bashania fargesii (23) 5%
F—3, HHEEN 64%. AT Phyllostachys praecox WIFH)(33,34) 5% H K BEAT (35,360 B H— ., 3
FR R 99%. HEWEA Indocalamus bashanensis(7.8) . W EAT Indocalamus latifolius (9,10) | B2
1 Sinobambusa intermedia (11,12) . £L75 FEAT Sinobambusa rubroligula (13,14) . kAT Pleioblastus oleo-
sus (17,18) . EL I KA Bashania fargesii (23,24) . JEEAT Brachystachyum densiflorum (27,28) %A B H
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DNA FIE M E AR Mo F oKX WA kA7 45w, HAMERME S . Mt PR SREL, #% TIB
% g = ™ N . N " N N T
AFEWRZE, BN S RN RET M Z —. BN DNA KIS N 2% H 25 B 5 5 Fp ) 25 5, W] B
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N 22 S BRSO ELRE S A A 5| Wy Xk FLEAT P L 3 S 00 I A ) B Y AL AT R Y
WEFE DL % DNA J Be 22 1TSS, 1TS LG A8 £, AR S s M B 57, 38 5 T Rl iR R 7K F 19
SrHr, SRR R i PSR fDNA LRAF S B R S, ARV B R R 26 E AT PCR TS RN R
P b 3 26 8 T AR IC ™ R B i N AL 3 4R 8 T — SE AT RN ) R G R H R R A . AR 4h
KLU RN TTS 73 B AT B9 PCR 7 3 2R M0 R 18 2 L [R] i 5 AT 80K # A 18] 22 53 A2/ 1Y
PR S FEREAR BRGS0 T . FEM A S E IR IR F 81, 6 06, B TTS e 51l [T T4 2 B U 14 4 Ao
SE DRI BT 5T 3R T S R TR AT T R & B U Song SN 25t A B, —SEAT R TTS
FP 90 Hh AR AL R AL, BUREFE DL F 9 2 8, 2 T RS R T R R IEM M. 54, A7
SO RARFLAT B — DI, BT R Y B R iR 0 R S AR SRR TE TR I AT 2
G S A B s R 1 N T 9 1P S S 107 o A T - (S8 S i o I 91 e e LT P S |
Ty AR AT A AR DT AL Ly TR R B0 a0 Ay SR BB 5 vk, K S 2R S A b AR A UL b AR X 23
BE . AUEEE IR A B AN DU AT MR 0 B . X T AT R IR — S 2 I T R fb ¥ 8 o A K P R
FEARBOZERE . ATREAD AN 45 & Rt R IRy 91 R AT e iE . WFSTE B L 3@ L B DNA JF 31 9 IR &
AT AR X RO R B B

T DNA 551 22 5 19 70 B ol e e B HE A B B 2R AR ) R B8 5C R 9 07 ik (H il TAT 7 ad K A0 A
S PR ) 0 o oA 5 B SE T N S AR AN, B LA B AT A W 8] L 1] — B A O
R RIS SCRE R (AR HE— 2P BEJE.
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Molecular Identification of Bambusoideae

Plants Based on ITS Sequences

WANG Miao-miao's, WANG Xiao-shi*s, ZUO Long-ya's YU Jie'”?

1. School of Horticulture and Landscape Architecture , Southwest University s Chongqing 400715, China ;
2. Agricultural Commission of Liangping County , Chongqging 405200 , China ;

3. Key Laboratory of Horticulture Science for Southern Mountainous Regions s Ministry of Education, Chongqing 400715, China

Abstract: Molecular identification was conducted of 76 species of 13 genera in Bambusoideae by nuclear in-
ternal transcribed spacer (ITS) sequence fragments. DNA was extracted from 62 bamboo species of 13
genera ( Neosinocalamus, Phyllostachys, Indocalamus, Sinobambusa, Pseudosasa, Pleioblastu, Sas,
Bashani s Shibataea s, Brachystachyum , Bambusa , Acidosasa and Oligostachyum ), and PCR amplifica-
tion and bidirectional sequencing of the 62 ITS sequences were carried out. Then the 62 ITS sequences ob-
tained were aligned with 14 ITS sequences from GenBank database by Clustal X, and MEGA program
(version 6. 06) was employed to estimate the intraspecific and interspecific genetic distances. NJ(Neighbor-
Joining) trees were constructed based on K2P (Kimura-2-parameter) distance of the ITS sequences in order
to evaluate the results. Results showed that the intraspecific genetic distance was much smaller than the in-
terspecific genetic distance: the intraspecific genetic distance was 0—3. 907, averaging 0. 370; and the in-
terspecific genetic distance was 0—4. 394, averaging 2. 287. In conclusion, ITS barcodes can be used to dis-
tinguish different species of Bambusoideae.

Key words: DNA barcoding; ITS; Bambusoideae; molecular identification
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