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DNA barcoding identification of medicinal Dendrobium based on ITS and I'TS2
sequences
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Abstract: Objective To explore the feasibility of using internal transcribed spacer (ITS) and internal transcribed spacer 2
(ITS2) fragments as DNA barcodes to identify 41 species of medicinal Dendrobium in China. Methods By PCR
amplification sequencing combined with GenBank public sequence screening, 433 ITS and 410 ITS2 sequences from 41
medicinal Dendrobium species nuclear genes were obtained. The intra- and inter-species genetic distances were estimated
based on Kimura-2-parameter (K2P) model. The phylogenetic trees were constructed by neighbor joining (NJ) method. The
secondary structures of ITS2 were also predicted and analyzed. Results The results of genetic distances calculation and NJ
tree analysis revealed that ITS and ITS2 as DNA barcodes could effectively distinguish 30 and 31 tested medicinal
Dendrobium species, with the species identification rates of 73.2% and 75.6%, respectively. The combination of phylogenetic
tree construction and ITS2 sequence secondary structure analysis could increase the species identification rate of medicinal
Dendrobium to 87.8%. Conclusion The identification rate of ITS2 as a DNA barcode for medicinal Dendrobium species
tested in this study is better than that of ITS. Moreover, the success rate of species identification was found to be significantly
affected by the number of species sampled. Our results not only enriched the DNA barcode database of Dendrobium plants in
China, but also provided scientific basis and technical support for ensuring the germplasm resources and medicinal safety of
medical Dendrobium.
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LZFAFAMY), JRIEALT 80 #, Hr—Ll |
MR AAAHAMNE, 2P EESERA A, R
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Tsi, S. C. Sun et L. G. Xu. #RAM D. aduncum
Wall. ex Lindl.. #3384 fit D. Harveyanum Rehb. f..
EHEA M D. Scoriarum W. M. Sw. /BDIEA i D.
parciflorum Rchb. f.. #]JE A it D. Moschatum
(Buch.-Ham.) Sw.. WAt D. gibsonii Lindl.. i
EA Rt D. Strongylanthum Rchb. f.. @ik D.
Minutiflorum S. C. Chen et Z. H. Tsi. A D.
lindleyi Stendel. ¥ f1f#t D. Tosaense Lindl.. ¥ A1
fitt D. monticola P. F. Hunt et Summerh. F1 5 kA7 fiit D.
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~HE], HAD; DNA Maker (Takara A, HA);
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Table1 Sample information of medicinal Dendrobium species

GenBank &35

iS5 WIFRZRR FTHL TS 53
1 ©iREAM BT OP430734. OP430735. OP430736. AB593533.0P738542. OP738543. OP738544. OP738545.
AB873185 . MK483266 . KF143444 .  AF362023. JN388585. KY745805. AF314127,
HM590383 . KT778756 . KY966526 . MK522232. AB593533. HQ114221.KY508514.
HQ114221 . AF362023 . MK483272 . AB873185. KY745804

MK483283.MK483291 .MK522232.JN388585

2 I

3 &R S

MT940440 .
MH120176 -

HQ114217 .
MH120171 .

J778  OP430747. OP430748. OP430749. AF362023.0P738552. OP738553. OP738554. OP738555.

MK483271. MK483290. MN263239
OP430765. OP430766. OP430767. AB593619.0P738590. OP738591. OP738592. MKS522225.
HQ114218 .
MH120172 .

OP738556. OP738557. MKS522230

KJ658298. KY508532. MH120171. MH120175.
MH120173.MH120174. MH120176. MH120172

MH120173. MH120174. MH120175
4 BREAMR WL, Z0P430771. OP430772. OP430773. OP430774.0P738593. OP738594. OP738595. OP738596+

3] MG779625
MG779623 .

MG779626 .
KT779752 <

s WA %

HQ114245 .

MG779624 .
KC205183. JF803237. MH198102

OP735529, OP735530. OP735531. KC331009.0P738570. OP738574. OP738575. OP738576-

KC331010 .
KC205197 .

KC331011 .
MK522199 .

6 dizEff P

KC331006 -
KC331005 .
KC331008. KF143476. KC331003

OP430768. OP430769. OP430770.

MHS808039 . KJ210474 .
AB593488. KF143491.

OP738597. OP738598. OP738599. OP738600.
OP738601. KY745799. KY745798. KY745797-
KY745796

KF143476. KP264994. MK522199. MT295875+
MT295869. MT295866. MT295867.MT295868
MT295870.MT295872.MT295873.MT295874.
MT295871

KJ210478.0P738586. OP738587. OP738588. OP738589.
MHZ808040 .
KJ210477. KJ210479 KF143491.
OP430732. KY928056.0P738539. OP738540. OP738541. KY745808.

KJ210478. KY508531. MH808039. KJ210477.
AB593488

KY508513. KY508512. KY745855. KY745809.
IN388584. MK522208. AB873182. KF263964.
KY928056

7 WA =F OP430730. OP430731.
AF362047.MK522208.JN388584 . AB873182.
MK483289
8 TEAM S
KJ210413.KJ210414. HQ114247 . MK 169307
9 EAMR TR
AB593485 . MN213668 . KT778759 .
10 ERfEAf WL

OP430720. OP753646. OP753647. KJ944622.0P738521. OP738522. OP738523. MK169307.

MK522217. MK483267. AB593539. JN388571.
AB593539.IN388571. HM590384.MK522217 HMO054556. HQ114247. KF143430. KY508510.

KJ944622. KJ658303. KJ210414. KJ210413

OP430740. OP430741. OP735532. AB593546.0P738549. OP738549. OP738551. KT778759.

AB593485. KJ658325. HM054626 MN213669.
KF143451. KX522633. HM054626+ JE713097 MN213668. MN213670. AF314129. JF713097

OP430786. OP430787. OP430788. KF143519.0P738611. OP738612. OP738613. HQ114227.
HQ114227 . HMO054760 . KJ210503 . KF143519. KJ210503. AY240001. HM054758.
KX600503.KY499228.AY240001.KJ210504. HMO054760. MKS522235. KY745810
HMO054758. KT778758. FJ384733. AB593674
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OP430737. OP430738. OP430739. HQ114240.0P738536. OP738537. OP738538. MKS522212.
KF143446. KY440169. KJ210430. KJ944628. KY440169. HQ114240. KJ210433. KJ210432.
KJ210433. AY842035. IN388586. MK 522212, KJ658319. AF314128. AY842035. KF143446.
KX522644 KX522644. IN388586

OP753643. OP753644. OP753645. MK522183.0P738580. OP738581. OP738582. AB972334.
AB972334 MK522183. AB593602. AF355571

0OP430762. OP430763. OP430764. HQ114220.0OP738583. OP738584. OP738585. MKS522196.
KF143481.KC205187.AB873183.KT778746. KY508527.KY745819. HM590374. KF143481.
HM590374 . AF311778 . EUI21418 . KT778746. KJ658320. KY508528. JN388569.
MK522196. KY966562. KP159301. IN388569 AF314134. AB593604

OP430742. OP430743. OP430744. AB593538.0P738546. OP738547. OP738548. KY745832.
HQ114243 . KF143447 . KC205205 . KY499225. KJ658321. HQ114243. MT004868
KY966529.KT778764.KJ944633 .MT004867. GU339116. KT778764. KF143447
GU339116. MT004868

OP430727. OP430728. OP430729. KJ210418.0P738524. OP738525. OP738526. OP738527.
AF362040. FJ384731. MK522265. KJ210417. OP738528. OP738529
KJ210416. AF521606. AF362043. JN388572.

GU339113. FJ384732. FJ384730. FJ530949

OP430756. OP430757. OP430758. AB593582.0P738571. OP738572. OP738573. KJ658307.
KF143473 . GU339101 . MWO032194 . KF143473. JN388593. JN388592. AB593582.
JN388593. IN388592. KJ672627. KX600513. HMO054667. JF713105. JF713106
MN213673. HM054667. JF713106+ JF713105+
KY966550

OP430721. OP430724. OP430725. AB593511.0P738533. OP738534. OP738535. MK522231.
KJ210422.KJ210423. MK522231. AF362036. KJ210423. KJ210422. KY745833. EU477500.
KF143432.EU477500.KY499215.HQ114233. HQ114233. AB593511. JN388581. KF143432
KY966518. JN388581

OP430783. OP430784. OP430785. AB593630.0OP738602. OP738603. OP738604. HMO054735.
KJ944629 . HMO054736 . MKS522227 . HMO054736 . HMS590378 . MKS522227 .
HM590378 . MK483284 . KX522639 . MK483284. KY062487. KJ944629. AB972344.
EUI121417 . KC568303 . KC205202 . KC205202
KY966570. HM054735

OP430722. OP430723. OP430726. KF143433.0P738530. OP738531. OP738532. KY745840.
HQ114224 . MKS522242 . MTO004850 . KY745842. KJ658306. JN388582. MT004850.
JN388582. AF362035. KJ672653 MK522242, HQ114224. KF143433

OP430789. OP430790. OP430791. MN213683.0OP738608. OP738609. OP738610. KJ658309.
KT778755.KJ944625. AB593641.HQ114242. KY745848.KY745849.KT778755. MK522184.
KF143499 . MK522184 . HMO054752 . MK483269 . HMO054753 . HMO054754 .
HMO054748 . HMO054756 . JN388598 . HMO054750. HM054756. HMO054757 JN388598.
MK483269 . JN388597 . HMO054747 .  JN388597. MN213683
HMO054754. HM054751

OP430780. OP430781. OP430782. AB593633.0P738605. OP738606. OP738607. KJ944632.
KJ944632. GU339115. JN388596. KF143498. KJ658314. KY508533. KY745821. IN388596.
KT778754.HQ114234.KF143496. AF362912. KF143498. KF143496. AB593633. HQ114234,
EU477508.KX600502.KY966572.KY499235 GU339115

OP430753. OP430754. OP430755. AB593524.0P738561. OP738562. OP738563. OP738564.
AF362038. MK522189. FJ384725 OP738565. OP738566 KY745829. KY508523.

FJ384725. MKS522189. AF362038. AB593524

OP430750. OP430751. OP430752. AB593581.0P738567. OP738568. OP738569. MK522187.
KJ210457.KF143471.AB593580.HM590381. AB593580. AB593581. AB972333. KY508524.
KF143472 KJ210457. KJ658329. KF143472

OP430795. OP430796. OP430797. KF143526 OP738617. OP738618. OP738619. OP738620.

OP738621. OP738622. KF143526




PED 202418 B55% 28 Chinese Traditional and Herbal Drugs 2024 January Vol. 55 No. 2 *579 .

1 (8
o L GenBank x5

T PFER o s Ts2

25 /NEAEAE fEE OP430759. OP430760. OP430761. KF143479.0P738577. OP738578. OP738579. KJ210460.
KJ210460.KY440170. AB593525.KF143478. KY745837. KY499233. KX600506. JN388595.
HQ114251. AB593589 KF143479. DQ058785

26 FRESA iRt WL  OP430745. OP430746. OP753648. KF143464.0P738558. OP738559. OP738560. KF143464.
AB593571. FJ384737. KJ672675. MK 522190, KY508522. KF143465. MK522190. JN388590.
DQ0587901 FI384737. DQ058790. AB593571

27 KRufsfifit =8 OP430792. OP430793. OP430794. HQ114231.0P738614. OP738615. OP738616. HQ114231.
AF420245. KY499218. JN388600. KJ672699. AB593686. JN388600. KJ658300. KY745862.
DQ058789 KY508540. KY499218. DQ058789

28 A fiRt AHN FI384735. KI210443. KJ210442. EU477502. KY745839. KY745836. KY508519. HQ114244.
KY499236.KJ672665. KP743545.KC205194. KJ658311. KJ210443. KJ210442. KJ210441.
HQ114244. AF311779 KP743545. AB593548. KC205194

29 A AH0 - FI384743. MG779630. MG779629. KT779770.-MG779630. FI384743. MG779629. MK522268
KT779769. KJ672623 . KJ672622. KJ672621.
AF355570

30 HPIRA M AH1 KI672619. GU339110. KC346887. KC568295.KJ210409 . KJ210410. KJ658328. KF143428 .
MG779634.KJ210411.KJ210410. KF143428. JN388580. KJ210412
JN388580. KJ210412. KJ210409

31 FREAm ARK1 IN388594. MK522195. KY966549. KJ210452.KJ658297. KJ210452. KC568299. MKS522195.
KF143468.KJ672677.KC568299 . HQ114226. EU477506. KY966549. KF143468. JN388594.
EU477506 HQ114226

32 AR AH MGT79632. MG779631. KF143508. KT779774.KY508534. AB593659. MG779633. MG779632.
KT779773.KT779772.KT779771.KJ672644. MG779631. KF143508
KJ672643

33 A FI0 KI672688. AB593628 AB593628

34 FIEAMH AH MN213679.MN213677.- MN213676 AB593616.KX440954. KT778750. HM054716. HM054715.
KY966563 . KX522635 . KT778757 . HMO054714. HM054712. HM054711
KT778750. JF713111. KY499229

35 hfdA KA GU339105. MK522204. KX522636. KI672673.KJ658305. KJ658304. KX522636. AB593568.
AB593568 GU339105. MK522204

36 HiEAM AHn KF143515. KJ210499. KJ210500. DQO058797.MK522252. KJ658335. KJ210500. KF143515.
MK522252.KJ672694. KF143514.KJ210501. KJ210499
KY499230. KJ210502

37 BhifgA KA MK522186. KF143488. KF143487. KI672686 MK522186. KF143488. KF143487. KJ672686

38 Eaf ARHEN IN388568. GU339114. MK522261. KC568301.KY508526~ KY745831. KY966558. KY966559+
KY966559.KY966558.KJ672682.DQ058784. KJ210461. KJ658322. AF314133. DQO058784.
KJ210461 MK522261. GU339114. KC568301. JN388568
39 A ARE1 EU003113. AF401488. KJ672645. KC331002.HM590367. MG779621. MK522245., KC330993.

KC331000 . KC330999 . KC330998 . KC330998. KC330997. KC330996. KC330995.
KC330997 . KC330996 . MG779621 . KC331001. KC331002. KC331000
KC330995. MK522245

40 JERE A fit F40 DQO58799. DQO58798 DQ058799. DQ058798

41 HBRERAR KA FI384734. MN213671. KY966539. KY499217.KJ658310, KJ210447 . FJ384734. AB593560 .
KJ210447. KF143458., KX600498. JF713102. KX600498. JF713102. MN213671. KY499217.
HQ114239 KY966539. KF143458. HQ114239

KR TIRF M GenBank &3: 5 ML F R FR.

The GenBank accession numbers of sequences obtained in the present study are underlined.

2 ik A, FAMENIBEERA. AR DNA HEE
2.1 HE4A DNA 2 T S U I P E D IR T AL 4H 5 DNA $2H.

B2 P A AR i 143 CBEZEmient ), 1 75% A Nanodrop 8 filt 70 't 0 B2 v I 72 ik DA 4H
CEREEESR, PRI TREARE 0.1 g S DNA WREZMZAEZNE, FRlE 1% BER kA



+580 - PED 202418 B55% 28 Chinese Traditional and Herbal Drugs 2024 January Vol. 55 No. 2

DNA 5280, &4% DNA FESLE T-20 CUKF R
&
2.2 PCR ¥ #&EXMF

K B H 51 % ITS-5F/ATS-4R - ( 5°-GGA-
AGTAAAAGTCGTAACAAGGPCR-3°/5’-TCCTCC-
GCTTATTGATATG-3") Al ITS2F/ITS2R(5°-CGTAA-
CAAGGTTTCCGTAGGTGAAC-3’/5’-TTATTGAT-
ATGCTTAAACTCAGCGGG-3") 73 Hly 1 ITS Fl
ITS2 #%]. PCR # 3K &N 50 puL: 2XPremix
PrimeSTAR HS 25 pL, DNA ##% 2 uL, 1EJ A 5]
¥ (10 pmol/L) %%+ 1 pL, ddH,O 21 pL. PCR XM
XA R 94 CTHASYE 5 min; 94 ‘CAEME 508, 55 C
Bk 30s, 72 CHEM90s, 35 MEH; 72 CAIE
fifl 10 min. PCR #3428 1%Br 5 bl eI f vk ks
MERSE, RACGEREY RO FRA /AT XA
M o
2.3 HURIBES SR

M52 Chromas AL A&, B
FARFEMIFS; R Bioedit 7.0 HAFHET IE R 751
BHERY, BTN FSI#E NCBI HE4T Blast AR EL
Xt BGAEATSRF A HERG T . M GenBank Fdi R

WEHAW Y X BB A ITS A ITS2
J¥ 51, ittt BOLD #d 2 X 1y 41 i P A7 gk
—BIRIE . LREARB TS AL T 8T 58,
il MEGA X 8T 2 7 I LU, 2 BRP IO AR
JF 3122, S A A BE 5 PP A AR E R AL B A S k5
F#F Kimura-2-parameter (K2P) AL THEFpRIAIF P
LR R . DLAALBASMEE, fEH 1000 RESKIE
{5 LAAREEE (neighbor joining tree, NI) 4 R450
KEW. A2 MW uh Chttp//its2.bioapps.
biozentrum.uniwuerzburg.de/) Tl ITS2 ] 2R 45#.

Wb K ER = W] K BB S )
3 HBER5HH
3.1 PCRY¥ . MEFERFFI7TH

DA FEAISE R4 DNA AR, FIA ITS
FITS2 @A 5347 PCR §3, BRI H w25
REoR, AT HERGEX 100% (K 1), PCR §71
FEM A A AN T IS, JE3R1E 82 2% ITS ¥ 4111 102
% ITS2 J¥7%1]. NCBI 1E4k Blast Lbxf4h R &0 Frik
FAIHER AT 5. M GenBank L3515 41 FhZ A
it CRLFE AR FUREFIZE) ITS A1 ITS2 [7514 5N
351 1308 %

——u--—-—n—ww—;..-.--._.-.—._.—u-

M-Marker, 1~27 RN 1 g5y 1~27 B2 A 28-BATEX TR
M-Marker, 1—27-medicinal Dendrobium species with No.1—27 listed in table 1; 28-negative control.
1 ZRAAMITS (A) FITS2 (B) FH =M iE R R kB E

Fig. 1 Agarose gel electrophoresis of ITS (A) and ITS2 (B) sequence amplification products from medicinal Dendrobium species

AW PCR TR ITS 751 % GenBank %)%
B3t 433 %, 4 MEGA X ¥ Lest e, 1580 K B
4 612 bp WA B AT IR 82000 45 R BoRT
AL FRARSFAL S 189 AN TARMT £ 407 /AN. AL
SR 374 4 B— 280 G 33 A, fEm LA
B b, AT G C BPE3E &40 0N 23.2%- 23.7%-
28.9%. 24.2%. A+T B&E 46.9%, C+G B HE
N 53.1%. ITS2 AL 410 4%, ZFEHINTEL 3T 2%

P LR A K E N 256 bp, HARSFALA 59
ANy AR 194 AN, TRTZE BAL A 190 4, H—
RN R 4, A FAIKER 23.0%.
75.8%- 74.2%81 1.60%. TERRFEH K L, A 7 20.4%,
T 5 27.7% G 15 29.9%. C /5 22.0%. A+T &5
i 48.1%, CH+G BEEN51.9 %.
32 BEEESH

BT ITS J7 50 (0 25 F A ek 4% R 25 40 B 45
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R, DA BHO RN B IR E &K (0.019 5),
SrE A E AR BIRA RS 9 PG A
AP AR FE B I 0, BRI AL RE BN
0.001 7. MplalEAE PR ESAE 0~0.140 7, Pl
BALEE RN 0.072 6, A /NP )B4 R B A7
TR ARV LA b 1], T Bl i A S R e
it 2 18] Y asAR BE BS A K. BT ITS2 741 It 25
AR N IR R AE 0~0.012 4, Fh TRk

FEEION 0.001 0. BBEA M oA SBCH
S5 26 T2 F A bR N st AL BEES 10 0, B KM
I8 A% P B A T VR A iR P o ] 38 A% BE R ORI
Y69 0~0.199 7, Fpla] 138 4E #5554 0.097 0,
G s /N T )8 A R B A AE T B A MR AR
B AR AR LA b2 18] Bhife A AR
o fisk 2 TR, T R A AR AT SRR A iRt T fR 3B A B
Bk (2.

&2 ETITS FITS2 FHIHIZ B AT AFI#IE K2P ZEEE ST
Table 2 Intra- and inter-specific K2P genetic distances of medicinal Dendrobium based on ITS and ITS2

, RV FITLE R

DNA &I 72} Wk T 72} 758 T
ITS 0 0.0195 0.002 4 0 0.140 7 0.072 6
ITS2 0 0.012 4 0.001 0 0 0.199 7 0.097 0

ST ITS ANITS2 F 81 A 24 Fl A A )~ 24
b L3 AR B 7B vy N R R G 7B S S
30.3 A1 97.0 ), (EFf pAY 358 i 20 8 Rl () 3084 e
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A, B-frequency distribution of K2P distances of ITS and ITS2; C, D-plot depicts minimum inter-specific distances and maximum intra-specific

divergences of each species for the barcode gap analysis based on ITS and ITS2 sequences, points above the diagonal line indicate species with a

barcoding gap.

2 FRARITS 1 ITS2 FHIHIFAFFHE K2P iE{5EE 2

Fig. 2 Intra- and inter-specific K2P genetic distances analysis of medicinal Dendrobium based on ITS and ITS2 sequences
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KPP T8 % B 9 b o VR Ak 2% TEAD [R] BRIST,  ITS
A BT BRI E 30 2 Bl A bRl s vh s e 3
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HERAR()

i A i (3)

Ji =5 £’ (16)
B FfRH(L0)
WS £ (5)
KA EHO)
REAM (12)

A H(L5)
LA (L5)

A A HL9)
e 9)
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A TTS2 1 h P R0l (8] 383 4% BE 25 2 (8] 7R A7
XA (KB 2-D). R4 RFEH, ITS M
ITS2 /£ DNA 6T RS 1] 43 548 280X 43 Rl (1) 30
A1 31 FhE A
33 BESW

CUA AR A AEE, 43 5T 41 R F A )
() ITS FITS2 741, FIFHAREEME NI RGKE
B CE 3 4). g5 IR, 2T ITS JFAIHI NI #H,

I—ﬂ{%%ﬂE fFH(A3) + EJE A1 fH(9)

A 1(11)
U i)+ A 4)
RIVEFif(16)
—d s L)

i 2545 fH(9) + Bk 2 A ik (13) 4+ #4 fh(12) + VEUEE £ £ (20)

#ﬁﬁ% fii(10)

———A T TE9)

1 4{%6@4(14)

S (T)

S HHAH(16)

A7)
ith b £ f5H(5)

FAHHO)

—
0.02 P.chinensis(3)

L] SRR AH(L7)

FIEA#1(10)

NHEAEATTiH(10)

D IEA ()
FEILARH(LL)
ERIEA fifH(15)

<] B 3 () + R A T (2)+ 7 JE A i (10)

AP Lo 5 sl B, 15 AR BEANGRBE 2 0 5 7 U BRSPS 22 AR ARAE LE s PR & = f R 2 R R 3 B b B i — 4 )

FRMZA AR F S 165 DB oR SR .

The terminal node was collapsed, with the height of the terminal node proportional to the number of sequences and depth proportional to sequence
divergence, black-filled and white-filled triangles indicate that the collapsed node contain sequences derived from the same and different Dendrobium

species, respectively; The number of identical samples is given in brackets.

3 BT 41 MZRAAK ITS FFHIHE YRR

Fig. 3 Neighbor-joining (NJ) tree of 41 medicinal Dendrobium species based on ITS sequences
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The terminal node was collapsed, with the height of the terminal node proportional to the number of sequences and depth proportional to sequence

divergence; black—filled and white-filled triangles indicate that the collapsed node contain sequences derived from the same and different Dendrobium

species, respectively; The number of identical samples is given in brackets.

4 BT 41 MEAAAR ITS2 B2 R BER
Fig. 4 Neighbor-joining (NJ) tree of 41 medicinal Dendrobium species based on ITS2 sequences

BrEECH A E IS A, B LA o AR A,
R KRB AR AR R AR, BhiE AR
ZEL AR AR 4 4 11 F A fiah, HA
30 FRASEIZG R AR RT % B SRR AR T A — B R 5
X, RLLITS FAIMEN DNA KA A 24X
SAWTEH 73.2% M2 A RS . HIE 4 7%,

ITS2 JF 5 % 8 RN 75.6%, 55 1TS 8] 4 %%
YSTEM 30 PR, BRI EE A A I

gre WML, FETEAL PR BRI SR 2 3 M B b 5 E AL
R,
3.4 ITS2 ZR&EMDHT

EEXF ITS2 745 K50 b R Re A 24X 75 1
10 Fh2y A M, T 1TS2 A 4544
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Fig.5 Secondary structures of ITS2 sequences of 10 medicinal Dendrobium species
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