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Orchidaceae, commonly known as orchids, has

over 25,000 species of 800 genera which occupy ca.
10% of the plant species around the world. Being one
of the largest and most evolved families, Orchidaceae
is an ideal taxon for biodiversity and evolution
research, and renowned as the flagship family in plant
conservation. All of the orchid species were listed
in the CITES (Convention on International Trade in
Endangered Species), accounting for more than 90%
species protected.

China is an important biodiversity center of
orchids with about 1,400 species of 194 genera.
Fujian Province, located in Southeast China, is South
Asia tropical and subtropical climate. Its environment
is well protected and is one of the important areas for
the distribution of orchids in China. However, in the
past two decades or so, many wild orchids, especially
the economic species, were threatened to distinction
due to increasingly development of orchid industry,
over collection, and habitat destruction. Therefore,
comprehensive investigation of wild orchid resources
in Fujian should be conducted urgently.

Orchid Conservation Center of Straits between
Taiwan and Mainland (the center for abbreviation)
is an important base for the protection and research
of orchid germplasm resources. The center has built
one orchid conservation nursery and gathered plenty
of distinguished orchidologists. Our research group
has acquired great achievements on the introduction,

cultivation, conservation, breeding, systematics,

biogeography, and bioinformatics with the funding
supported by Major Scientific Research Projects of
Fujian Province (Biodiversity and Application of
Ornamental Plants in Fujian) and Special Funding
for National Forestry Public Welfare Industry
Research (Biodiversity Conservation and Propagation
Technique of Subtropical Ornamental Plants).
Especially, the accomplishment of the genome of
Vanilla shenzhenica in February, 2015, which is the
first completed genome of a vine orchid.

Since 1993, the contributors to this book
devoted to the field investigation and systematic
arrangement of wild orchid resources in Fujian.
In recent years, many universities (e.g., Xiamen
University, Fujian Normal University, Fujian
University of Traditional Chinese Medicine),
research institutes, and specialists helped extend the
investigation area to the whole province. Lots of
newly recorded genera and species have been found,
and so far, a total of 71 genera and 154 species are
well documented. The salient features of this book are
as follows.

Firstly, with investigation deepens, plentiful
information were gained. Aiming at the problems
of orchid germplasm resources protection in Fujian,
looking up a large number of specimens and
literatures and combining with more than 20 years
of field investigation, we discussed the resource
conservation, geographical distribution pattern and

so on for the first time. This work will become a



benchmark in resources conservation and sustainable
utilization of orchids in Fujian.

Secondly, a comprehensive and systemic
conservation research was completed. Based on
extensive investigations, scientific summaries,
and comprehensive analyses, we have made a
detailed introduction on the history of investigation
situation, geographical distribution, and the current
situation of development and utilization. In addition,
species endangered mechanism and conservation
strategy have been elaborated comprehensively
and systematically. The contents covers all the
investigation, innovation, and conservation of orchid
germplasm resources in Fujian.

Thirdly, this book is strong scientific and
readable. Detailed generic and specific information of
native orchids in Fujian are recorded. Furthermore,
most species are abundantly illustrated with
photographs took in the wild (ca. 300 photos) and
the distribution map of each species is also provided.
By doing so we hope to help readers get a better
understanding and hope to provide scientific research,
~ ornamental, and culture value.

This work was compiled by Lan Siren, Liu
Jiangfeng, Peng Donghui, Chen Shipin, Chen
Binghua, Yang Chengzi, Zhai Junwen, Wu Shasha,
Ai Ye, Li Minghe. During the process, Institute of
Botany, Chinese Academy of Sciences, Professor
Chen Xingi has written the foreword; the following
professors provided valuable comments and
suggestions: the Orchid Conservation and Research
Center of Shenzhen and the National Orchid
Conservation Center, Professor Liu Zhongjian,
Institute of Botany, Chinese Academy of Sciences,
Professor Luo Yibo and Jin Xiaohua, Fujian
Agriculture and Forestry University, Professor You
Shuisheng, and Hainan University, Professor Song
Xiqiang. During the field investigation, we had

received great support from the following institutes:

Fujian Wuyishan National Nature Reserve, Fujian
Daiyunshan National Nature Reserve, Fujian
Liangyeshan National Nature Reserve, Fujian
Huboliao National Nature Reserve, Fujian Meihua
Mountain National Nature Reserve, Yongtai Tengshan
Nature Reserve, Nature Reserve for Mandarin Duck
and Macaque in Pingnan, Conservation Office of
Endangered Fauna & Flora in Fujian Province
Forestry Department, and Forestry Bureau of Pingnan
County. We thank Cai Shimin, Li Jianmin, Liu Qiang,
Li Weiying, Jiang Hong, Huang Mingzhong, Huang
Hai, Zhang Jianrong, Su Xiangxiu, Hu Mingfang, Hu
Genhua, Ye Deping, Ye Congxin for providing some
photos. We also received help from the following
teachers and students in the field investigation
and compilation. They are doctor candidates
Zhou Yuzhen and Zhuo Xiaokang from Beijing
Forestry University, Chen Lingyan, Chen Jinliao,
Li Minghe, Jiang Mingtao, Tang Shuling,
Bai Yuefeng, Zhang Linying, Li Shuxian, Xu
Jiangyu, Chen Longxiang, Chen Yongbin, Ma
Liang, Zhang Yijun, and Chi Mengwei from
Fujian Agriculture and Forestry University.
Nie Dian, Wu Yanyan, and Ye Mouxin helped
drawing and checking the distribution maps.
Appreciation is expressed to all the members
who devoted their hard work and wisdom to this
book.

Given the current work condition, limited
time and research ability, native orchid resources in
some remote areas have not been able to investigate
systematically and some of the newly found species
need further identification. So the orchids included
in this book are only a summary of the current
research results, and more species will be added in
the subsequent amendments. Though lots of advanced
materials and results are taken into consideration, we
can hardly make the book as perfect as our colleagues

expected. Any comment and criticize is accepted.

The Author
May, 2016



r

J

%—E Eﬁ’égmﬂ ........................ 002
— fmﬂ'ﬁ[ﬁ .................................... 002
:‘ %ﬂ% .......................................... 002
E‘ ﬂ}féfmgﬂ .................................... 002
Py . j:% ....................................... 003
ﬁ‘ *ﬁm .......................................... 003
FE EEETE=RMEYRESHREE
......................................................... ()1()
F=8 EEaeird=REtEsth o 012
FHE RESFE=RUEME. ciA - 020
—. 22F (Orchidaceae) H#HFAE -+ 020
. ﬁ}%ﬁj%% .............................. 023
=. E‘ fq:l-laﬁ ................................. 028
i %EE ................................. 028
)’%ng%i ................................. 028
25&”“‘%% .............................. 029

1., Iiiv—l—i ................................. 030

2 'J‘fii"‘l’f—i .............................. 031

2 %E‘Eiﬁi"fi ........................... 032

4. %kéiﬁiv—f':_i ........................... 033

5. BEFEFEPT £ e 034

6. %}jiu-l—"—f_ .............................. 035

T, SOFRERESE  cocreversssisasamnnsmaninis 036

S BHeb gt B s o sesee e arei s 037

9. kﬁﬁipfé ........................... 038
3m1u+é}§ .............................. 039

Con

= B R P AR FRARLX - 013

T P 2R L U SRR 2 IR AKX - 013
=, R L M F R AR S L P

BRIE IR DK coveveeeeenneees 014

BT (EEETAE—RHEYIT AR RSIRIFRES

......................................................... 015

— }Fﬁ*{“ﬂﬂgﬂt .............................. 015

2y ﬁﬁﬂ%ﬁ}*ﬁ- .............................. 015

—=. %ﬁjﬂ‘% .................................... 016

i

Jﬁl"‘l’i .................................... 039

4%’3}’5;% .............................. 040

BEEAY. | soidiosantinie vt o Ta b n st 5 040

S XAEZEE  cooveverrrereiiaie. 042

ci:j}’:y\;lzi:}_ .............................. 042

B.ETRZE corvererrenerrsnenin 044

1. B iié_\/é:‘ ........................... 044

DB L e 045

7 %EE ................................. 046

B ’j’“i:_i ................................. 046

82&&2}%‘ .............................. 047

g)k(‘;b:__—,i .................................... 047

9%2&;% .............................. 048

1. AR 2 e 049

DI AR L e 050

10-@@;}% .............................. 051

1. EHIRE B L oo, 052

a, a?r%‘g‘l/é}i ........................... 053



11é§§E ................................. 054

s R R EERTREELPPPED 055
D A BLEH e 056
12?5*;;% .............................. 058
%Ebl;]:_{:_/—_ .................................... 058
BB EEJE «vvvernrnerrrrnreenenens 059
Tt 2 e 059
T4 FREJE covvvverrvenvmerenni. 060
1. K EB L e, 061
2. AIEEB L e 062
3. )%;ﬁ..&/é:_i ........................ 063
B INEJBE ovvevansescnansinevovsnss e 064
5. RIEEEZ e 066
6. BALEE L e 067
15 FTLEE ooorvvrrrrrereeeaens 068
B EZ coonsncennnnnnsessiesstsbisnis 068
16.TCAEZETE ovovvrrrvrnrneensnenneneens 069
ToAE 2 ceerereirei 069
17 FBHHETE ovoverrerrnreene 070
e PP 070
185§¥:}§ .............................. 071
HokZ

19.[8% =8
1. fil o 8] % 2

2 BRARM R
3HBREZ e 075
DO.FERFEE oveveerrrresrmsnnnennnenns 076
1. ,J\J' }«)14’6 ........................ 077
2. _i- :‘ .............................. 078
3. et F 2 seseiessinsesiiniiiaes 079
VIEE 530 v TP 080
5. %%’f‘lﬁkﬁ ........................ 081
6. ;;gg—}g\—}_)}[‘% ........................... 082
T HEE EJNAE, e 083
D1 BEZELE roovevrrererreiii 084
Igjﬁ%i%_:ﬁ .............................. 084
29 EEE ................................. 085
it E__—:L__ .................................... 085
2] /i\}é,i_é‘ .............................. 086
D3 ARZEE cvvvrvrvrrereeriens 087
1 *'—,ﬁ .................................... 088
DN e 089
24 J('?ttv‘é JB creeerrrrereeineinaeias 090
1 /i\:,!-_ .................................... 091
DARE e 092
P85 ToMF2EJE ovvrnverernrrmeimanininnnnn. 093
]tp“':_i .................................... 093
26%%2}% .............................. 094
&ﬁ‘ﬁﬁi .............................. 094
D7 FEZEE cevvriiiiiiiiciiiiiiiae s 095

%"‘f‘%&-i ................................. 095
DB RIRIE vreneerermenerermanssecunnnes 096
1. B F R creerrrrrrrnnane 096
D TR e 097
3R F L R R e 098
DO MBS cv-vvvvrrrernrnmmnenennnenans 099
u}é_i .................................... 099
SOE&E ................................. 100
W) T veenrereeteesiesasiiiiiiaiitaenaaaas 100
34 'ﬁ‘ﬁﬁé}% .............................. 102
BEFE 2 e 102
32 iHa—%—;E .............................. 103
1 ;{gj;g;f’_j}'_TT .............................. 104

2 75‘»?2%'}]—-11“ ........................... 105
3. Ty e 106
A AF G F IR e 108
5 4}%5@;’_1}'_;}: ........................... 109
6. KB FEIZE oovereccinammmmasoiisicess 110
7. é:\ij];_ir ........................... 111

8 {’(%%—EF—?? ........................... 19
/EI_E ................................. 113
%f'l ................................. 113
34. %E/ o JBB s e e ot oo valsew 114
,q'_/n_‘_ ................................. 114
35_/J\ID:J§ .............................. 115
INIB L 115
36%%2}% .............................. 116
[ ,j\o-f_gfé"—,ﬁ ........................... 117
9. iﬁ%)‘g'—_ﬁ ........................... 118
3N TR E e 119
37“_]%}3 ................................. 120
i’ip-'-d_,_é ................................. 120
38 %;—&EE .............................. 121
hp—?‘%f&"‘ .............................. 121
39 -‘_‘E .................................... 122
1 }\_L)}{(:_i ................................. 123
2.32’2% ................................. 124
3. 2 eiiiiciessessaseasaenaiiiaaaataans 125
4. %i .................................... 126
5. e Z e 128
6. B2 s e 129
T e 130
8. . esieeieanaaiieiieeeasaaiaies 131
9. BEZ e 132
40, TERREE B - ovvvrvrrrnrnnenrneneinens 133
1S PFAR B 22 ceeverenrninnaiiae s 134
D BB G L e, 135
a* %‘—B_—_f_ ................................. 136
4. ],;]pfa%}g_é ........................... 137

A1, BIFE LB e rrerrernrererrsnssinnsnaans 138




QD BEZEJE cvevvvrvrrrrrerreniniian, 139
:,i ....................................... 139
43%_(‘%]9‘1;}% .............................. 140
T g—mﬁgjmi ........................... 141
2. ﬁgﬂﬁ:—i ................................. 142
44 . Q‘Fﬁé}% .............................. 144
1. BHFA 2 v 145
2, ﬁ‘;’iﬁ%»ﬁ*i ........................... 146
3 ﬁ}ﬁﬂ"}:ﬁ\j_ ........................... 147
4, KFBIFH-Z e 148
5. _:_;gggf]:%l\;’_ ........................... 149

6. ;‘J{F,ﬁ»:—i ................................. 150
7. Ii,/.);ggﬁ]:,é\_—_i ........................... 151

8. @;Eﬂz}:,ﬁ\_—,ﬁ ........................... 152
451;%?2?@ .............................. 153
FEFIZTEE oo 153
AB.MZEJE wvovvvrvrrrernrrneriiinae, 154
B R P P PRI 154
A7 FAH2ETE ovvvvrneeeiieniiiiceee, 155
Areb 2 e 155
48. DIBEF=ZE o voeverrimnmeiians 156
/ﬁ—);—)rl—&::" .............................. 156
QO JRFREE cvevvvervmmeinminiininainses 158
1. JRFFZ erreeriiiiii s 159
9 é“)‘%ﬁl%ﬁ:ﬁ ........................... 160
5061”_{7[%}% .............................. 161
li’lﬂﬂ'zgﬂﬁlﬁfﬂ, .............................. 162
2. GALNBE e 163
51 EEEE ................................. 164
—‘F—%l%:—i ................................. 164
52%;% ................................. 165
1.8 2 e 166
2. FHEE 167
53@@;% .............................. 168
IRl et i il St 168

544:@;}% .............................. 170
:f—_ﬁ:}_ .................................... 170
55.Eﬁ§\lg ................................. 171

1. E,’g_}_ .................................... 172
2 g[g“é"/g)’{}.l. .............................. 173
3, ék)i/gﬁ_}_ .............................. 174
4. /:p]w-}—E,’é‘l_ .............................. 175
BB.JBIRETE voeveverienmmnranniiniiinine 176

_ﬁv‘l‘ﬁ_g:}_ .............................. 176

5 4_\?{3/6 B2E s S SRS 183
6 ﬁ%gié ........................... 184
7. —ﬁ_}é,i\%%i ........................... 185
8. J‘;G’}S-{\?)l&fi ........................... 186
9. %% f\?fi‘ff‘i ........................... 187
10, PR B ML suwsevmssssmnmsnissmianias 188
1l.ﬁi){;§'7‘§§i\%é ........................... 189
i "%’»t'i’xﬁﬁ%i ........................... 190
58%"[}1-%% .............................. 191
,ﬁ';ﬁu-l—j{ .................................... 191
59§E%§E .............................. 192
ﬂz’é%j—i .................................... 192
GOH)EEE; ................................. 193
g%%i ................................. 193
61%@2}% .............................. 194
i)é_i .................................... 194
62$E*EEE .............................. 195
f%ﬁ&}ﬁ .................................... 195
63[{%&52@ .............................. 196
1%u§\[%§éi ............................. 197
Z_k}.’f,ﬁ%gg_’é .............................. 198
3 )";’EF%EE:{ ........................... 200
64.5}\5\2}% .............................. 201
l‘l’(ﬁbé&ﬁ .............................. 202
2. %%é‘s‘i ........................... 203
3 é/g@";‘i ........................... 204
4. ,]\p-t-éha“_‘é_ ........................... 205
5. BB ZE e 206
651_51_ U’i}% .............................. bo T e
s ;ﬁ%ﬁ?ﬁ .............................. 207
66%*}{[2}% .............................. 208
%N-i .................................... 208
67.};(1,;}% ................................. 210
})’(L_—,i ....................................... 210
68%§_ﬁ:}§ .............................. 211
;i*i"%i;g.é .............................. 211

69&‘?%}% .............................. 212
g.f-p-l—ﬁ%;& .............................. 212
7033&5;}% .............................. 213

1. %ﬁﬁﬁﬁgé ........................... 214
3, j%;ﬁ;E_‘—_i ........................... 215
3. {;‘i’%_@_ﬁéi ........................... 216
71.%%?{}% .............................. 217
_;3;5;}%%_‘—; .............................. 217

FFi,’&%é’l .......................................... 218




Chapter 1 Natural conditions of Fujian

1, Geographic LOCATIOIY #+vvvrereerrreen et sttt ettt et et e e bt sttt

2. Climate ....................................................................................................................................
2 4 L A A O IIYS - - v v v v e e e e et e
T SO -5 e 0 S S S S S N B YK 8 3 PR s i i s ey

5. Vegetation

Chapter 2 Specimen collection and research history of native orchids in Fujian -+ 010

Chapter 3 Distribution of native orchids in Fujian
1. Southern subtropical rain forest in coastal hills and plains of Fujian and Guangdong
2. Evergreen broadleaf forest of Castanopsis group in the mountains of Eastern Nanling

3. Evergreen broadleaf forest of Castanopsis group and semi-evergreen Quercus group in the mountains

and hills of Fujian, Zhejiang and JIAIEXi -+« e e resemmmmtiiiiii i 014
Chapter 4 Exploitation and consercation of native orchlds in Eujianssosesmossmipmmmins, 015
l Explo|tatlon status ..................................... 015
2. CAUSES OF EIAANZEITIIEIIE ++++++++ s s s ees s st et bbb L 015
3. Conservation Strategies ............................................................................................................ 0.6
Species
Chapter 5 Description of native orchids in Fujian ............................................................... 020
1. Characteristic of Orchidaceae «----«-«+«- s e eeerrtrttrmmiiiiii et aaaaee 020
2. Key to genera -+ 023
3. DeScription Of Enera and SPECIES +«+«+r st rsrtrt ittt ettt 028
Paphi()pedilum ..................... 028 Rh(”nb()du ........................... 046 P[afanthera IINOF =+ s s veeserveses 064
Paphiopedilum purpuratum -+ 028 Rhomboda abbreviata -+ 046 Platanthera ussuriensis ==+ 066
G()()dyera ........................... 029 ZOUXINE rrrresrrrersrratatiiaaiaaiia 047 Platanthera h()l()gl()f”‘s ......... 067
Goodyera schlechtendaliana 030 Zeuxine strateumatica «++++* 047 HeFminiung <sssdvssississos 068
Goodyera repens ==+==xxseeeee 031 Anoectochilus ««-«-««-wsemreeeeenes 048 Herminium lanceum
Goodyera recurva — ==«+=++=++ 032 Anoectochilus roxburghii «+-+++ 049 Amostigma sesssssraveansoerssosons
Goodyera seikoomontana *+++*+ 033 Anoectochilus zhejiangensis 050 Amitostigma gracile
Goodyera viridiflora 034 Odontochilus «=««=+=x=xeseeeeee -+ 051 Negiianheg.so e g ss: 3
Goodyera procera:=+==+=+++=++ 035 Odontochilus poilanei 052 Neottianthe cucullata  =+-+++*+ 070
G()()dyeraf()[i()sa ............... 036 Od()nf()(‘hilus elM’eS” ............ 053 Pe(.'teilis .............................. 07]
G()Odyera velutina ............... 037 Spiranthes ........................... 054 Pel"ei[is SUSANNAE ****= = rrrreee 071
Goodyera biflora Spiranthes sinensis +++sereeee 055 Peristylaseinsmsriieys siamnssaresss 072
¢ Ry b Spiranthes hongkongensis --+ 056 Peristylus tentaculatus +++++++-+ 072
Ludisia discolor Stigmatodactylus +++++=++++»+sseenee 058 Peristylus densus «+«=+=++==++ 074
ErGthrodes; oresrosssssrastesnassiaing Stigmatodactylus sikokianus --- 058 Peristylus lacertifer -+« 075
E'-ythrodes blu’nei ............... 040 Ml'cron's .............................. 059 Habenaria ........................... 076
Cheirosiplisisssemsewssssssemmsanass 042 Microtis unifolia  ««+=+-+==-++++ 059 Habenaria diplonema  +++++-+ 077
Cheirostylis chinensis ===+ 042 Rimantherars = g e ra g 060 Habenaria schindleri — +=-+++- 078
MYRRECHIS 1overssisnossnarsiosnraessiied 044 Platanthera damingshanica +-- 061 Habenaria linearifolia 079
Myrmechis japonica ++=++++++++: 044 Platanthera tipuloides ++++-+* 062 Habenaria petelotii -+ - 080

Myrmechis chinensis--=«-=++-+- 045

Platanthera mandarinorum -++ 063

Habenaria ciliolaris ++++++++*+* 081
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Cephalanthera falcata

Cephalanthera erecta
Aphyllm‘(‘his ........................
Aphyllorchis montana
Ne()fﬁa ....................
Neottia pinetorumn «+-++-+-+=+-++
Nervl'[l'a ..............................
Nervilia plicata -
Gas”’()dl‘a ...........................
Gastrodia javanica -+
Gasrr()d"a el(lta ..................
Gastrodia wuyishanensis ++-++ 098

Ditl',vmoplexis ........................ 099
Didymoplexis pallens =+ 099
Bletilla-«+=rrr+rrerrrrnmnrarreennnnns 100
Bletilla striataq «---«-+=+=wserese 100
YOQRicr <=+ v«vovvvveerrveennnecnienannn, 102
Yoania japonica
Liparis«+++++ssssseeeees
Liparis dunnii  =+srevrseeessees 104

Liparis odorata
Liparis nervosa

Liparis ferruginea«-++++-==++=+++ 108
Liparis bootanensis «+++++++++++ 109
Liparis inaperta 110
Liparis kwangtungensis — -++++- 111
Liparis viridiflora ««««++«+++++- 112
C,.epidiunl ........................... 1 13
Crepidium acuminatum -+ 113
Dienia ................................. 1 14
Dienl’a ()phrydis .................. 114
Ober(”li()[’des ........................ ]]5
Oberonioides microtatantha --- 115
Obern’”’a .............................. 116
Oberonia japonica — ++=+++++++++ 117
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Oberonia mannii ++«++»++=+=++++
Or-e()r(-his ..............................

Oreorchis fargesii **
EUlOPhiQ +++++++++=nnnsessssennnnns
Eulophia zollingeri
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Cymbidium dayanum
Cymbidium floribundum +++++- 124
Cymbidium ensifolium «=+-+-+- 125
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Cymbidium defoliatum
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Cymbidium faberi ++++++++++++-
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Taini(] ................................. l 33
Tainia cordifolia «+++-++++++++++ 134
Tainia hongkongensis ++=++++- 135
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Tainia latifolia .................. 137
Spathoglottis ........................ 138
Spathoglottis pubescens ++++++ 138
Cephalantheropsis =+«+«++=+=sseseese 139
Cephalantheropsis obcordata 139
PRaings +=+vevvveeeserevesneneanenunns 140

Phaius flavus -+ 141
Phaius tancarvilleae «+++++++++++ 142
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Calanthe densiflora -+ 145
Calanthe clavata «+++++++=++++++ 146
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T e oy e 154
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