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FEE, EFR, BEF, £ 87

(1 [ERR2E B PG SR AN A R 4 Il ffa%%éﬂzﬁ Sttt s, ~m B 650223
2 EBRER R, JLET 100049)

FE. 1R —AEYE iFlora BIEEA TS, DNA B ZaC YR & h i A, &
WFFE LA B ZRAR I TR A A AR SE x4, TR T DNA IR 2l TR, iTAG DNA IR AT % &
A BRI R A R, IREEFEIFSE TR H R L A ARG X P 51 L 111 J&@ P 204 AW RR Y 525 TR
KA, G5H BN, Frik4 4> DNA F B (rbel, maiK, trnH-pshbA F1ITS) A PCR ¥ 84183 R AR M1t 90% ;
WF IR rbel, Fl marK 58, 205909 90. 7% F190. 5% , trnH-psbA IRZ (83.6% ), ITS fxflk (73.5%),
FH 4 A B WA ZRARTR A TP B B h 38 . W BLAST &5 NJ Tree WA 71, X Al iE 7K
RS I RIS, KB Bef TS e, 90k 68.4% ~81.3% F199.0% ~100% , 4%%
rbel. F matK 44 BN R I 52. 8% ~60.2% F186.7% ~90.5% , FS5HMFEAHAY irnH-psbA I ITS BE &
DI 74. 7% ~T79. 6% 2 1L A SRR X HGH R T AR Fh . BT ITS A BOEE WA ?A‘Jﬂi*ﬁﬁa\
FEFERE CRBIRISE R ) T r R AU R 22, T AR Sk Al ) 2R F ernH-psbA 1EH DNA
SIS — A B8
K4 DNA 000, WM A AR WFEEs]; 1TS; FvR
FESES. Q949, Q 781 XERARIRED ., A XEHS: 2095-0845(2013)06-733-09

DNA Barcoding of Subtropical Forest Trees

——A Study from Ailao Mountains Nature Reserve, Yunnan, China

LU Meng-Meng'*, CI Xiu-Qin'*, YANG Guo-Ping', LI Jie' ™
(1 Laboratory of Plant Phylogenetics and Conservation, Xishuangbanna Tropical Botanical Garden, Chinese Academy

of Science, Kunming 650223 , China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To evaluate how effective DNA barcoding is for the identification of subtropical forest trees, we sampled
525 individuals representing 204 species in 111 genera of 51 plant families that occur in the Ailao Mountains Nature
Reserve, and tested the ability of rbcL, matK, trnH-psbA and ITS sequences to discriminate species. PCR success
was over 90% for each of these four sequences, while sequencing success rate was highest for rbcL and matK
(90.7% and 90.5% , respectively) , followed by trnH-psbA (83.6% ), and lowest for ITS (73.7% ). Thus, all
four sequences showed a relatively high level of applicability for subtropical forest trees that occur in the Ailaoshan
Mountains Nature Reserve. Using two different “species identification” methods — BLAST and Neighbor Joining
(NJ)—the highest rate of success for identification at species (68.4% —81.3% ) and genus (99.0% —100% ) lev-
els was obtained using ITS when only a single region was used. When two molecular regions were used in combina-

tion, rbcL. and matK correctly identified 52. 8% —60.2% of species and 86.7% —-90.5% of genera, while using all
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four regions in combination correctly discriminated 74.7% -79. 6% of species. The relatively low sequencing suc-

cess rate of ITS was mainly due to failure in certain groups (such as Lauraceae and Fagaceae) , which play an im-

portant role in subtropical forest, suggesting that the ITS region may not be appropriate for DNA barcoding these par-

ticular plant groups.

Key words: DNA barcode; Subtropical forest trees; Ailao Mountains Nature Reserve; Species identification; ITS

A S RGN AR X, A
ICREA LR KA RO RRAR BT, B 2 A AR
AT AW R B S R S, dEmifeR
S5 N R S A 2 B 8 O T kA Y AR
(REIRTCHIFEIRE, 1995) o XX AR XAy
B, Y Z R U HE X AR AE R R G
AT AR R R AR AR H R, BRI RAS
o S AR DI A A SR s 2D 3R SR
M, BPAMTAER—RERT 2% 1 niE 3, mEhx &
RIARRMERE T, Wy ) % 0 AR AT F 5
BS80S GEZ X /b TAE N
T, HHEFXEAABRMEEZ  (Chase Fl Fay,
2009) . BEEIAAE SRR, kel
L NGEEE IR, A=) A6 T DL 2 i i 4
#5 (Sala, 2000), ‘£ ZHEAEOR Y938 IR
i SRS ) R B AR G R R R
HAT, {8 DNA J¥31 22 53R U PR g DNA 2%
TEASE AR (Hebert 55, 2003), AR 70 b7
AN T REEPE RO, B O E A
ARG EYFBRAETTRABN T RZ —, )™
T Y 20 P 0 98 & A PE AL (Costion 55,
2011; Dincd %%, 2011; De Vere %5, 2012; Ar-
menise 55, 2012; De Mattia %5, 2012 ; Dolman %%,
2012; Jin 5%, 2013; Ji 5%, 2013), SR, N FH
DNA A% R 48 5 FH ST BHF BR AR T AR Fh
AIRIFSE H AT BEAT 4G

FEIFRAEfir DNA SERBIC AR TAE4H (CBOL
Plant Working Group ) 1F 2009 448 H 48 9 DNA
FICNS LA 2 R FE R rbell Bl matK A A A% 0 2%
B, RS 2 S (A P TE) s DX ernH-psb A FITAZ Bk
ITS 1E M #h 3¢ 4 £ % ( CBOL Plant Working
Group, 2009), iX 4 I~ DNA F BLARA % H 1B
o O rbel, BATRGFIE AT, (EXF A
HIRBIEE I AT ( Gonzalez %5, 2009; CBOL Plant
Wording Group, 2009) ; #%.0>554% matK 7£ Lahaye
45 (2008) F1 De Vere %5 (2012) HHFZEH s

AR 4 0 Wy Fh % 00 VR F, (B 2E 255 500 /N BE
(Berberis) Rl i@ (Ligustrum) B EHIRCR A
(Roy %, 2010; Gu %, 2011); i #h ¢ 5 15
trnH-psbA 1] 32418, Chase % (2007) DA K
Roy % (2010) #BiAA trnH-psbA J&— M RIFHY
DNA F&JEAS, T Sass 5% (2007) ABIFZE ) 5 %F
fLES R DNA Z5IE RS ; &b 7 4565 ITS 7E i —
B — 3R R R B, 23 B L R o HAE e
LI By 3Z BTG U LA e PRI E S ), 9%
M, TERUE AR Z A 5E H ITS #A R B A4
DNA £JBA%, Li %% (2011) i at o B #h 14l
Y175 Bl 141 J& 1 757 Fh L2y 6 286 - FEA 1)
5%, RILITS HA & YR 48 B3, Tripathi
5 (2013) BFFEAL R ITS 1 trnH-psbA XTE
JE PR PO U8 B3l A 1Y DNA ZR0B RS, R4
T 222438 IF 5T 245 SR 0 7R A [) X 88 1 40 A 6 5
WA 2R, HIrA AN DNA 0865 %F
VEAGHEY) Z R A R

S EA AR AL AR X i E R E H
R AR (34483 hm®) . HU =mfFAHEY
P R SRR SRR AR, AR A7 SR
P RS I AR AE S R G, P RO B
KHIZHE | B ZFErES | YRR, 4K
G Z2WmWEaysis, WmEs 22, K
B, RAY . KENSE, BAEZERRE SO
FME AL ARG IX R E%551], 1988)
MR 2009 4E T ( =R IR FRY) id
S, XA R TRLY 199 Bl 956 J& 1 2 242
il 2 206 2570 (EAN) (CREEFIEIN A, 2009) ,
281t R IL T TR AR B R 2 600 B, S TAl
DNA ST LE A1 BRI A W) 25 5 o 9 52
PRI HAE ST, FRATXIZH X IF R T % UL AR Fh
) DNA G2y, B R 24 A
— A DNA S5 7 T BRART R AR B
B e, IR TPEAE DNA SRR 7E 2 A2 1w I
PEFR R S % BT R GY, BST
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DNA B A% fE 75 FH T 568 242 1l M DX UL A AR Ff
H%5E ; [EIE, L DNA TR0 i Rt B2 s v %
PRl S5A B P AR R DL R A=
52, H iFlora (LS, EREAEAFEE.
HFE{E B % DNA 43R5 55 A% .0 0 vl 1 R 8
JE (2R 2012), LA R I G R AR AR B
Z2FE PRI A AR S WS £ i i A S A B |

1 #MEFFE
1.1 HARMBESHERTE

ARFFT AL L A SRR Y X PE 3 AR R IMAA S T K
FRF BRI, BARM R SFEENE L, DR
AL A SRR DX AGHE PP v DL 1) 73 AR il Ay BF 9 %6F
% SREEFREMESS Li 48 (2011) SREURTE:, RAThesE
AR 2 Ak 2 AL, SRR DL RE IR T
PEOETEENT o 3, ADBOCERE I B R TR AR Bk
B R AEZET VR I (AR T S5 BB M 40 2 R AE i DNA 42 B
HIARL, IR TR A 525 R, L REw, e
HRJET 204 Fp (HbH 2 MAEKRBELEEEIF) | 111
JEBHSLEL (# APG I R4), AP REYMEE L
b R R L X T AR R =402 — (204/600) , BT 4%
R RI RS, oA 66 MIFMCRE] 1 AAMA,
1.2 DNA R, ¥ERlF

ARMWFFE R S DNA B4 U R R AR 2\ A FE 9 8
DNA #RBURF &, P rbel, matK DL S FEH (7]
WX trnH-psbA 53 ITS 4 40 F R 5IME MR
B4R B, ZWREBR: i DNA S B R Y TR et
i PCR 231K % (CBOL Plant Working Group, 2009)
FAEH TR, BB S E RN E 2,

FRAEY TR N G R R R B R A A
(BGI) &M JF TAE, 487 514 FH Sequencher 4. 14
(Bromberg 5%, 1995) #EAT PR FALNT, rocl, marK Fi
ITS 3X 3 /> DNA F EZTE Geneious 6. 1.5 ( Biomatters Ltd. )
HE$E ClustalX (Larkin %, 2007) HE&, 1 srnH-psbA
PP AL, T8 SATé (Liu %, 2009)
HATHIT .
1.3 BIESH

Xf PCR 4" HY s A F i R ER e i, F%
ZHT Kress 5 (2009) mIiF5 Ik, PCR 44 0%
& PCR ¥ B B AR B 5 SR 43 Lo, DT
PRI IEARAT 1 8 R T S0 AR B 4 LU AL
XF DNA FIEASTE R A2 11 1 AR AR 3 X Bty R AR AR
RSB RE TP, BRSE R T MR R O, B
BLAST FI4B40 54T ( Neighbor-Joining Tree, NJ) . X
BLAST, T JG7E Geneious 6. 1.5 (Biomatters Ltd. ) H0¥f 4
A~ DNA F BE o B 5f — DA W B0 PG ( Burgess 5%,
2011), FHE G 5T 5 5 80 N Y B R ) A B AT
BLAST, VUIAHIE 5 ) 43 b (Identical Sites) 1N &
FEbRUE, QSRR [F 4 8] ) A SR 20 BLAST, &3
Identical Sites EEN KT 5 HAh BT A YA MA& 8] B9 Identical
Sites fH, ABAFLATIN X ARG 5 51015 3 T i %
JE o M TRBHEM T (NJ Tree) J5i%, @44 E Tamu-
ra-Nei 5T 1) NJ B, FF58 5% 1 000 Yz 5 LLARAT 4 $b
S5H BT RCSRRR, TEITA — AR R S NI S E
i, FA R A A ATER Y NI RGER L
B 24357, I H. Bootstrap value=70% , FA1A AN
RN S E R TIE I P Fh 8 ) SR
ok B S E AR 2% A AR T B R S R B 43 L
[EEGE:H

®1 REUBARPERBFERR

Table 1 ~ The information of samples collected in Ailao Mountains Nature Reserve

SREX e SRAE M TR g4 ZF
Collection areas Vegetation type Locality Atitude/m Latitude Longitude
Wi 7K 3] 1393 24°27'9.5" 100°54'55"
e AR SR I A IEYE, AT 1460 24°26'13" 100°54'09"
KEY [ 2015 24°30'12" 100°53'01"
SV A L3 2395 24°31'07" 101°00'53"
HEI(VGHE) rp L P i T At A 18 2500 24°32'12" 101°01'36"
INETT AR 2522 24°32'57" 101°01'37"
] =R 2666 24°32'10" 101°01'52"
R . e e
BT TR 2720 24°3348 101°01'26
. 2 M 2 i bR T3 2000 ~ 2400 24°14'09" 101°17'08"
TRERE) NN . < o
e L T ] bR TR 2400 ~ 2600 24°14'45 101°17'49
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®2 DNA £RBREETIBERNSIMERR
Table 2 The information of primers amplified DNA barcodes

DNA J Bt Region

S1H)%F Primers

J#%1] Sequences (5'-3")

S YR References

L rheL1F ATGTCACCACAAACAGAGACTAAAGC Ivanova %, 2008
e rbeLT24R TCGCATGTACCTGCAGTAGC Ivanova %%, 2008
matK3F CGTACAGTACTTTTGTGTTTACGA Kim (unpublished)
K matKIR ACCCAGTCCATCTGGAAATCTTGG Kim (unpublished)
12
e matK472F CCCRTYCATCTGGAAATCTTGGTTC Yu %, 2011
marK1248R GCTRTRATAATGAGAAAGATTTCTGC Yu %, 2011
Hoon irmH2 CGCATGGTGGATTCACAATCC Fazekas %, 2010
L - y
e psbA GTTATGCATGAACGTAATGCTC Sang 4%, 1997
ITS5P GGAAGGAGAAGTCGTAACAAGG Maller and Cronk, 1997
IS 1TS8P CACGCTTCTCCAGACTACA Méller and Cronk, 1997
IS4 TCCTCCGCTTATTGATATGC White %5, 1990
2 &R HltrnH-pshA (75.0% ) A& (1), SuLFm,

2.1 FIEAE

ST L A R A 3 DX BT 7R K SR 4R )
204 MR 525 MR TR S g, R4 A
DNA Fr Btk v P51 1 776 55, 47 98.5% 1Y
AMERR D —FF, AUA 8 AR BRETE 2
1R —27 50, #Ei Y 4 4~ DNA FBi, PCR
PR IIZIE 1TS |, M 97.0% , HUKE marK
(93.1% ) Firbel. (93.0% ), trnH-psbA (90.5% )
A, (EIN R B R A rbel Fl marK 505, 43
W12 90. 7% F190. 5% , trnH-pshbA (83.6% ) IR
2, BRARZIEN TS, F 73.5% (%£3),
317 AMAME (60.4% ) 133 T 4 ANFEE BT
G, AR THER R L A SRR X T Bl
LB 76. 5% PR FI84. 7% W)
2.2 YFMEERINER

AAFGENH BLAST FIEFHEHE (NJ Tree) M
Pt i, W TR B S HAR B2 A% R
AL SR DR DX Ry BRARAR R 1) o e R g 1) 4
EMINF, BLAST /0 Mréh B B, 152/ 3
—ZRJF AN 517 A4 54~ DNA FBer ITS
XA KT B 45 ) ) 2 a8 1. 3% Al
99.0% , HUARVH trnH-pshbA (64.6% , 93.3% )
A matK (51.5%, 91.7% ), rbel Ffik, HA
49.5% M1 82. 6% , NJ BHYGEIT45 R ITS ¥
PSSR R (69.1% ), HIKIE rbel. (47.7%)
1 trnH-psbA (43.6% ), 1M matK (42.3% ) #x
i (1) 5 X8 SRR IR ITS (100% )
e, matK (81.1%) WKz, i rbel. (76.3% )

RGN, EBIREE S-SR T, $
AR B B R S8 2 BT R, BLAST B 25 534 3
i T NJ A4S

X2 R BRI AT b, R
DESHAE, B rbeL+marK, W LUSENEE 52. 8%
~60.2% MR 86.7% ~90.5% WJE (K1)
TSRS rnH-psbA SELOASIA S, MYRK
SRS RE S ETEEN T 60.0% ~63.0% , 1T
2.8% ~7.2% ; 1TS 5Z.OAMMAE, YIRhrs%E
BIRESI N 72.7% ~78.0% , VU BEIERA
FTLIXT 95% L 111 & 58 e 45 2, IRk
YRRE I WARTIR T 74.7% ~79.6% (K1), X
SRR DNA ZIERSXT A2 1 H AR X T 4
HERRMTT AP ) 5 1 A AR A SE I

FEWFFE I B BIEASZ A AR T Lk
DNA KIEH A R IX 5, BRI 2 4 4 DNA F B
BHA . MR K IEWRERL (Lauraceae) . 723}
Bl (Fagaceae) ., & H Bt ( Aquifoliaceae ) . LIl
F} (Symplocaceae) FHHYIRMIER B, £ hH
B A A FEORREBE A SO X 43I (R 4) .,
FAVCIHEE S, ERRPRSE LB 2R
ITS WY F B R BAR , FERH A 5T 3 B FEAS 5
A7 AR AR 24. 2% (127/525), H TTS I 5 i
HAREULA 30.7% (39/127) (£ 5), fEXLET
PARAR L 1TS JP AN R A28, o H-
psbA Fr B LU A% O S h 2 B0 MR T 465 v %) b ) 43 0
R E—E R L] LU 0 S ) AR
MREH (£4).



6 3 PR s A BRI ARl DNA ZIER BT ST 737
£3 REUBARY XERGRWRIFE TG00 F B E
Table 3 PCR and sequencing results for subtropical forest trees in Ailao Mountains Nature Reserve
rbcL+matK rbeL+matK
rbel, matK trnH-psbA ITS rbeL+matK
+trnH-psbA +ITS All four
Either Both Either Three Either Three All SEQ
PCR  SEQ PCR  SEQ PCR  SEQ PCR  SEQ
SEQ  SEQ SEQ  SEQ SEQ  SEQ
No. of samples 488 476 489 475 475 439 504 386 498 449 501 417 516 335 317
(525)/% 0.93 0.907 0.931 0.905 0.905 0.836  0.97 0.735 0.949 0.855 0.954 0.794 0.983 63.8 0.604
No. of species 201 199 201 197 196 189 201 172 203 191 203 184 204 162 153
(204)/% 0.986 0.975 0.986 0.966 0.961 0.926 0.986 0.843 0.995 0.937 0.995 0.902 1.0 0.794 0.75
genus(111) — 109 — 109 — 104 102 111 105 111 102 111 99 95
&4 DNA £RBEER, T8, LARMLSERNYHESIEH
Table 4  The ablility of species identification for DNA barcodes in Lauraceae, Fagaceae, Symplocaceae and Aquifoliaceae
15Rl Lauraceae Fo3 -8k Fagaceae AL Symplocaceae Sy Aquifoliaceae
HALHLIX YR
No. of species in Ailao Mountains 3 B 14 17
RASNHGPIF AL 25 21 8 6
No. of species collected
rbeL. 6 0 1
BLAST ) matK 0 0
Y E PR irnH-psbA 14 2 2
No. of species ITS 12 14 2 2
identified success rbeL+matK 10 4 0 1
rbeL+matK+trnH-psbA 13 5 2 2
All 10 12 3 4

B BLAST (all) species
EB] NJ TREE (n=2) genus

@ BLAST (all) genus
@ BLAST (n=2) species

O NJ TREE (n=2) species
N BLAST (n=2) genus

100 I 1 N i N
s s AN mes nes MEN S
g sof N N 3 N N SN KN
: : N s N Ell 57 N [IE N ellE N BIHLN
: : N (AN ElHA N IHN BN HIEA
j: s N AN 57 N N SN 2N
AR AENE R AEEAE A
: -7 N HI| EX Bl £ N EEAR ElER Bl EA
= %7 \ AN %7 N N N EN
2 %7 N N %7 \ SN N EN
: “rEI kY N N %7 N N N LN
s 7 N Ell KN E|l kA N Bl AN Ell BN EIl ER
g %7 \ N 27 \ SN RN N
2 %7 N EUN %7 N N SN SN
2 27 N SN %7 N RN LN EUN
g %7 N N %7 N 27N N SN
o | " : \ ’/ ’.‘/ "0 \ b \
s wE| KA N N Ell kY \ N Bl BN EN

5 o ) o N SN 7/ o7
%7 N SUN %7 N M7\ RN KN
BN A N Y Y LA A

o LEl BN HIl BN Bl BN | KN, N Elll BN Elll BN | Elll BN,
R T S R+K+T R+K+S All
B 1 B BORIZ  Bedl SR 7R 1L B AR X RN R 7K1 ) ) il 26
R, K. T, S4rilft3 rbcL., matK, trnH-psbA | ITS; all {R3HH FTAH YR AL B 2 ;
n=2 RIFMEA 2 A8 2 A LA LA AR T A R0 4L i B
Fig. 1 Species and Genus discrimination rate of all single- and multi-DNA regions in Ailao Mountains Nature Reserve

R, rbcL; K, matK; T, trnH-psbA; S, ITS; NJ tree, neighbor-joining tree; all, the database consisted

of all species; n=2, the database consisted of species including two or more samples
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Table 5  The universality analysis of ITS for families including five or more species in this study
Rk FeskRE O RRRSIERE  EERRRL LR BIER HHIAR} IR ZFHFF

Lauraceae Fagaceae Ericaceae Rosaceae Theaceae Lamiaceae Pentaphylacaceae Symplocaceae Aquifoliaceae

T b X I
No. of species in Ailao 51 43 56 50 19 34 11 14 17
Mountains
FAAF . 25 21 15 14 9 8 8 8 6
No. of species collection
ST A K
RIETE . 64 63 46 34 28 15 26 32 19
No. of samples collection
ITS W I Al
No. of species of ITS 11 13 15 9 7 8 8 8 6
sequencing success
ITS U F 1 AR
No. of samples of ITS 19 20 43 25 17 14 26 29 19
sequencing success

3 it matK1248R (Yu 28, 2011), ] LIFEIZ A Boxt

AW FE R ET A A L H SRR DX Ay BRbR
TR ARG FP I X A Y DNA S IE S BIF 5 1 — IR
24, HHWAE TP DNA R — 4~ b X
FYISEREAET W HITE | 7 9 B i A i 45 7 i
15T T SRR I,
3.1 DNA £EmEEAM

51938 FHPE S PP — > DNA Z5JE ) FAR
S5EMEZEIESR (Cowan 4%, 2006; CBOL Plant
Wording Group, 2009 ). 7E 3 i1/ #f 5% v & B
matK B 0947 5 0 2 A 5 5k 93, 1% F
90.5% , 4 Hollingsworth (2008) . Chase %§ (2007)
IR Kress 46 (2009) ROMFIEAHEL, 2B H &
FR3E PR A D 32, B 5 Fazekas 45 (2008)
F10 XF 51919 8445 20 19 P 1 4528 (88% ) AH
Fo, W AR, g BT Li % (2011)
XA T E G 1757 FpAbTAEY) DNA ZIERS0F
FEPTHIE B marK B35 FI00 P & (91%
95.3% ) o XAE—E R L NZIA S T HA B &
T FHPERAN R S AT BT 4 T B % 5 |
YR ILAERAE DNA ST MBI 98 rh i 3 F1 i 1 1
iy, BATMMTFIKE, R Ty Borh
HRATIRE TR B, I & T %,
TEIX WX 514 b, F A0 6 ] marK3F F
matK1R, ] LAXT R 22 1 [ SR PR3 X $40HT BR AR
T 60% 2o A7 BT AR Y R HEAT B YT1E 5
A 0 3E A, NAERN maK 7 BeY g Y
EHIEGI Y5 100 5 — 3 5] H)—marK472F H

AR BRI AR P Fh ) 5 938 FH P 2 - 3
90% A, I marK BT 4776 19 38 FHAPE AR i X —
SRS AT LA 3 SR FH 23S [6) 5 | 4 08 D o A ok

TEARBISE Y, B0 (rbel 1 marK) 7E
A ARGHE BRARTR A B SR AR T e 4 v 3 4
L2 AL, #FE A 0 P s RN R EEAR £b
F0 2505 trnH-psb A W 7 A B Y 32 22 5 DR 2 76 5
ST AR TR E S TS, R R IL
AMEERTILAME A LT WELEER, HAl
FIrffi R Sanger WIF 754k, %55 & L 5 2 75
Je TR AL, SR AT R )T IEH B AT
FESOZAIZ E P AATATHT (Devey 45, 2009) .
ITS W RIE A DNA FBOh A% (73.5%) ,
BINE KFZHENERTE, Gonzalez 55 (2009) Xf
V. b FAHT FRAK 285 AN B BB 4 AF 9 45 R WK,
ITS & G F Y %R 41% ; Tripathi 5§ (2013)
PIRFFEREH, 1TS J3 51 75 BN BE B 2R B i 4
B I E EER S 74. 0% F162.0% , S5 ZAHI,
AT REHMRZ . AL AR R X NE
R B SRR AR E R oS RE . BRI
BHRIAR =R, FERATIBFZE H ITS R Bl
FPRIIRAG, R A2 58 BRI R 1 5
XPAFH AR B 5 BREA R 14, A
30. 7% WD T RN, A0SR R BRI RHEY
Yol ITS B9 L)% 25 B 2 T, AL
TE) 73. 5% (386/525) L F+ %] 91. 0% (362/
398) . HAth=: Simeone %5 (2013) I Denk F
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Grimm (2010) XJ5¢ 3} BHERJE  ( Quercus)
5 LK Abeysinghe 25 (2009) XitakliE)E ( Cin-
namomum) WIWFSY, #BFH ITS B— N2 UK
Bt, AT —E S (incomplete
concerted evolution) , K, 7EXLLRERBET,
XFITS 437 ) B A P AR AR A B 4F 1 45 21
A femT LA REIR B S B T
3.2 YTETERE

SR BE, AR 5347 7 6 % PEAl DNA 2%
TERSSE T Py Fh G 8 1 LR A7 A 22 5 19, BLAST
J7 ¥ R L LR A1) 1] B A7 a5 AR AR IX
SRR, X AT — AR P Rt B S R,
PR i T 58 2 MR Fh . 7E4K
P BN OL T, XTERAS DNA F Be i) %
ERI R L & B, BLAST 15 3 599 Fh % 52 K
Bim T NI RIS, XS WR A B G T AR
BRI OC, RIEUE IR Z M ES, JFEl
B2 [E B AL B B A TR D) SR 5 PR RS HE
H L, HEMEZEN KRG TTEIEES
2 LR RS R R AR, LM RAE
i (cryptic species) ¥Z (Liu 4%, 2011), Xt
BEAL AR NI AR ) 5 1R 25 5 AR AR AR
Y T3, 2 7 Be 4G i 7812 H BLAST
Dk, A RO AR AN R S )R,
rbeL+matK TEJE7KV- I 48 I3 (90.5%) L
rbeL+matK +trnH-psbA (89.2% ) K4 & % 5,
F R ernH-psb A 177558 2 B4 A R A7
R, BEAR T [ AD A4 8] Identical Sites B, M i
SN RN R
3.2.1 ARG Fo R AR BARAY M AR SR R

IR 3 8 RO O SRS AT 8 = )
YSERE T, UN Burgess 5% (2011) 7E N K
YRR SE T, R A% O 5505 T DLk o) 45
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