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Interspecific relationships among Dendrobium huoshanense and its
related species based on ITS sequences
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Abstract Based on the ITS sequence analysis of various Dendrobium plants, the interspecific relationships
between Dendrobium huoshanense and its related species were studied. The origin of Dendrobium and the
divergence time between D. huoshanense and other species were also studied. The ITS nucleotide sequences
of one species from Malaxis and one species from Liparis were downloaded from GenBank as the outgroup,
and 27 Dendrobium species were used as the ingroup. After comparison, the length of the sequence was 682
bp. The A + T content of the outgroup and Dendrobium was higher than the C + G content. There were 416
variable sites throughout the sequences. The average contents of A + T and C + G percentages were 46.4%
and 53.6%, respectively. In the phylogenetic tree, the ingroup was divided into six clades. D. huoshanense
displayed the closest relationship with other Dendrobium species and a closer relationship with D. chrysotoxum,
while it exhibited the furthest relationship with Spatulata, Dendrocoryne, and Latouria. The phylogeny analysis
of Dendrobium showed that the grouping of the majority of Dendrobium is the same as that of the traditional
Dendrobium. Unlike the traditional groupings, D. chrysotoxum, Stuposa, and Breviflores were clustered in
the Dendrobium section. D. jenkinsii and D. lindley were most likely added to members of the new genus
Dendrobium. Using the Bayesian method, the most recent common ancestor of Dendrobium was estimated to
occur approximately 21.410 9 Ma. The section Dendrobium evolved and diversified from the Upper Miocene and
Lower Miocene in 16.552 2 Ma and 7.344 5 Ma, respectively. These results indicate that the Dendrobium Group
originated in the early Miocene, and divergence within the groups predominantly occurred in the late Miocene.
Climate change may have contributed to the division of the Dendrobium groups.
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Table 1 DNA sequence data sources for Dendrobium huoshanense and its related species in this study

&4 M4 4 AR GenBank% % 5
Genus Section Species Haplotype GenBank number

fifit)& Dendrobium T5i-41 Section Chrysotoxae St fst D. chrysotoxum chrso01 JN388585
FifftE Dendrobium it 24 Section Chrysotoxae st At D. chrysotoxum chrso02 EU477501
fifit)& Dendrobium TjiH-4 Section Chrysotoxae HAEAfit D. sulcatum sul01 KF143517
fifit)# Dendrobium T4 Section Chrysotoxae ARt D. sulcatum sul02 EU477510
fifit)& Dendrobium T5i-41 Section Chrysotoxae NEfe At D. jenkinsii jen01 JN388595
Ffit/E Dendrobium Tiint41 Section Chrysotoxae WNEAEAS D. jenkinsii jen02 DQ058785
fifit)® Dendrobium Tiint4H Section Chrysotoxae RAfet D. lindley lind01 JN388568
Fft/E Dendrobium T2 Section Chrysotoxae FAaMm D. lindley lind02 GU339114
fifit/® Dendrobium Y JE4l Section Stuposa X JEFfEt D. stuposum stu01 JN388599
Fifgt)E Dendrobium X JE4 Section Stuposa XJEAf D. stuposum stu02 GU339104
fifit)E Dendrobium JE #1241 Section Breviflores HEAf D. hercoglossum her01 JN388576
FftE Dendrobium JE filiZH Section Breviflores RRA R D. aduncum adu01 JN388580
fifit)# Dendrobium J8 #1245 Section Breviflores #PRA M D. aduncum adu02 GU339110
fiffti® Dendrobium fifet4l Section Dendrobium HEAM D. linawianum lina01 JN388573
fifitJ® Dendrobium Fifiit4H Section Dendrobium S EAfE D. linawianum lina02 EU003117
fifilJ® Dendrobium Fifit4H Section Dendrobium gLt D. henryi hen01 EF629323
fiffti® Dendrobium fifit4Hl Section Dendrobium KI5 £t D. brymerianum bry01 JN388581
FffHE Dendrobium Ffit4H Section Dendrobium KF A D. brymerianum bry02 AF362036
fifst)® Dendrobium Fifpt4l Section Dendrobium B fifit D. lohohense loh01 JN388574
fifitl® Dendrobium it 4. Section Dendrobium P A D. lohohense loh02 AF363024
fifgt® Dendrobium Fifft4l Section Dendrobium wAefifit D. dixanthum dix01 KF143454
fifilJ# Dendrobium fifit4l Section Dendrobium wAEAifEl D. dixanthum dix02 DQO058788
fifitl® Dendrobium it 4l Section Dendrobium A fek D. officinale off01 GU339109
Ffit)# Dendrobium Ffift4 Section Dendrobium 2L FH A D. moniliforme mon01 GU339111
fifilJ& Dendrobium f1fiil4H Section Dendrobium 2254 fgt D. moniliforme mon02 EU003114
fifft/& Dendrobium fifit2H Section Dendrobium 22t D. moniliforme mon03 AF521615
fifglJ& Dendrobium fifft4l Section Dendrobium I~ Z: A it D. wilsonii wil01 KC205190
fifit)® Dendrobium fifit4H Section Dendrobium A A fiE D. wilsonii wil02 KF143526
fifit/® Dendrobium fifit 4l Section Dendrobium E A D. huoshanense huo01 JN388567
fifilJ® Dendrobium f1fiit4H Section Dendrobium FE A D. huoshanense huo02 EU840696
fifgt)# Dendrobium FifgtH Section Dendrobium RIVEA D. heterocarpum het01 JN388593
FfiftE Dendrobium Ffift4 Section Dendrobium RIIEAM D. heterocarpum het02 GU339101
fifilJ® Dendrobium fifit4H Section Dendrobium # il D. tosaense tos01 EU003113
fifit}@ Dendrobium fifit4l Section Dendrobium I F it D. pendulum pen01 JN388596
fifitl® Dendrobium Fifit4H Section Dendrobium i f Mt D. pendulum pen02 GU339115
fifftE Dendrobium Fifift4H Section Dendrobium WO\ JE At D. lituiflorum lit01 AF355571
fifpti® Dendrobium Fifpt2H Section Dendrobium W\ JE £ fst D. lituiflorum it02 HQ114258
FfitE Dendrobium Ffit4H Section Dendrobium Wit At D. chrysanthum chrsa01 JN388584
fifft)® Dendrobium fifift 4l Section Dendrobium WALt D. chrysanthum chrsa02 EU003119
fifit)® Dendrobium Fifpt4l Section Dendrobium Wikt D. devonianum dev02 EU477502
fifitl® Dendrobium Fifpt4l Section Dendrobium Wil A ft D. devonianum dev03 FJ384735
fifgt® Dendrobium Spatulat?l Section Spatulata D. cunninghamii cun01 AY240019
fift/E Dendrobium Dendrocoryne#l Section Dendrocoryne D. aemulum aem01 EU430372
Ffit/E Dendrobium Dendrocoryne#liSection Dendrocoryne D. callitrophilum calo1 EU430374
Fifit)E Dendrobium Latouriafl Section Latouria NI At D. macrophyllum mac01 AY239979
fifit)® Dendrobium Latouria?ll Section Latouria D. bifalce bif01 EU430373
41 Outgroup
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Fig. 1 The systematic development tree of the Dendrobium huoshanense and its related species reconstructed by its sequence single-

fold Bayesian analysis.
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Table 2 The post-mortem probability distribution based on the
estimated differentiation time of Bayesian molecular clock and its
95% confidence interval (the differentiation time unit is a million
years)

TS G A I fi) 95% 15 [X [1]
Node Divergence time The 95% credibility interval
N1 21.4109 19.8927-22.8928
N2 7.5967 5.1784-10.2501
N3 1.9461 0.8342-3.1435
N4 5.3986 3.0428-7.7713
N5 19.0220 15.6084-22.1546
N6 0.2852 0.008-0.7126
N7 18.9384 15.6485-22.192
N8 6.0878 3.2736-9.1972
N9 0.3854 0.0309-0.8791
N10 0.5308 0.0736-1.1206
N11 16.5522 12.7293-20.4992
N12 14.0993 10.1221-18.1614
N13 13.0116 9.2899-17.0621
N14 11.0953 7.552-14.666
N15 10.1582 6.7491-13.7621
N16 3.3223 1.5769-5.1558
N17 0.5621 0.0728-1.2022
N18 0.3800 0.0227-0.8403
N19 1.6936 0.6069-3.01
N20 0.2767 0.0058-0.7034
N21 14.2590 10.5808-17.9763
N22 10.3502 7.5322-13.2666
N23 7.9501 5.5369-10.3451
N24 5.4135 3.7171-7.2105
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