http.//journal.gxzw.gxib.cn
[&M4 Guihaia Feb. 2016, 36(2) .162-169 http://www.guihaia—journal.com

DOI: 10.11931/ guihaia.gxzw201412036

FE e, XS, ANIRAT,AF. VERURAN e BoAb AT A AR A 2 B ZREEDFSE D). T VEHEY, 2016, 36(2) :162-169
WANG XL,LIU Q,YU DL, et al. Diversity of epiphytic orchids in fragmental limestone forests in Xishuangbanna, China[J]. Guihaia, 2016, 36(2) ;162-169

T XK 40 4 B AL TR T AR PRI 2 22 R ) & M BT

FTEAR, 0 OB 2R, HASF', Iz
( 1. HEBEER ISR HDIE GE R L, oM B 666303; 2. EREBE R,
JL5T 100049; 3. PHXURAN EI KK B AR KRR BT, = St 666100 )
O VURURN AKX 5 0 22 B BT (F 3 A Sk Bl AR SR A T AR RRE, o A5 i IX AR
ZAPREFNRERBAL, 8 TR B ROE SRR B A 22 B 4 22 RE PRI L B BT B A 2= BHE )
B2 I SR R T AR 5% i B AL i S 28 M2 0T | DU S B S A ARRN I R 3 2645 4 MR LAY 29 4>
FEJT AT ZREPE TR A DR LU, A5 RB W] 4 A IOE R IL 1 SR BB A 22 B 34 J& 76 Fil 1 528 Bk
(AN, sl BB TR MY AR B AR MR RLSE 6 IR - 5 AR 22 BHE A T B iEAT CCA 4y
B, B IA PCE M X B A 22 BHEY A 5310 B2 A2 IR AR ARIE R 2 AR R R, AR 1 A 2R
RFTEEM A L BRI W R T R TR A S AR 2 g N8 1T B bR B AL 2 B B S R R R 2
FEXIC 0 5 X A e i BRI DT s A A OC . AR BRI A5 i B Aot A i b DX 1Y B A =2 B )
ZREMETC R 25 200 (A S5 I 55 1) A BCE AR R () OR3P X T 22 R ) S R R U SR B s
KW AR BL, AREARE, WA ZRHEY, YR ZHEM:, BUEXT R AT
RESHES. 0948  TEARIRED: A XEHS: 1000-3142(2016)02-0162-08

Diversity of epiphytic orchids in fragmental limestone
forests in Xishuangbanna, China
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Abstract; There are abundant orchid species in tropical limestone forests in Xishuangbanna. Many are fragmented due to
recent large-scale cultivation of rubber trees in the area. The aim of this study is to explore the diversity of epiphytic or-
chids in fragmented limestone forest and the effects of habitat fragmentation. We established 29 of plots 15 m” in 4 tropi-
cal limestone forests,and recorded a total of 1 528 individuals of epiphytic orchids belonging to 76 species and 34 genera
using Canonical Correspondence Analysis with species richness and abundance, and with aspect, slope, elevation, to-
pography , canopy density and forest types as environmental factors. We found that the distribution of epiphytic orchids in
limestone forests was affected by altitude and forest type significantly. Species richness of epiphytic orchids in higher ele-
vations, Qingyan Village and Baca Village, was higher than Greenstone rain forests and Mannalan in low
elevations. Habitat fragmentation had no effect on the diversity and abundance of epiphytic orchids in tropical limestone

rain forests which might be fragmented on a short temporal scale. Regarding our findings, protecting harsh limestone for-
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est habitats is highly important for the protection of orchid diversity.

Key words: habitat fragmentation, limestone habitat, epiphytic orchids, species diversity, CCA
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Table 1 Information of locations, altitude, fragmentation sizes and plot numbers of study sites, and the investigation results

of species richness, species abundance, Shannon index, Simpson index and Pielou index among four study sites

g TR 7 P gpg  Shanmon - Simpson sy

Fragmentation g R EiE 0 EiE 0

WHFEHLA GEE

Study site Longitude and latitude Altitude size Plot Species Species Shannon Simpson l?iclou
(m) 2 . abundance . . index
(hm?) number richness index index
LAHR LSL 21°54'N,101°17'E 580 / 8 26 373 2.58 0.88 0.79
2405 MNL 21°55'N,101°19'E 700 8.54 7 19 176 2.46 0.88 0.83
HHAE QYZ 21°47'N,101°22'E 1085 9.03 7 35 596 3 0.93 0.84
M5B %€ BKXZ 21°59'N,101°08'E 1400 / 7 35 383 2.93 0.92 0.82
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Fig. 1 Species distribution frequency surveyed in tropical limestone forests in Xishuangbanna

a. Continuous habitats; b. Fragmented habitats.
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Fig. 2 Epiphytic orchids species richness(A) and abundance(B) in 4 types of limestone rain forests Different small letters at the tops
of bars indicate significant differences (P<0.05). BKXZ. Baka Village; QYZ. Qingyan Village; LSL. Green limestone rain forest; MNL. Mannalan.

FBTLREFEEZER (= 4.786,P=0.293 > 0.05), H: 22 BHEY) Shannon $8%X . Simpson $§ XAl Pielou 3
SR R EME SN A ZREY SRR, 5 3.0.93 F10.84(F% 1)
Shannon 5% Simpson f8§ 44 Fl Pielou #8 %434 & Tk 2.3 Mt =RHEYM SR EF CCA HiF 454

T AR R S A0 AR OFI 2 9 W5 #% BB Shannon 48 £k, L_JiXTHEx%*ﬂJiE?‘EEF‘E’JE TR R B A
Simpson 5% 4 /l\ﬁﬁﬁmﬁM@@Jf?ﬁFﬁu JEE R RV Y S R 8 R i AT 8B R 4 B (CCA)
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Table 2 Checklist of orchids found in 4 study sites with information on living form, abundence

and endangerment status assessed by the China Species Red List

WFh WFFT AT Bh A e A 2 Wife R
Species Study site Living form Abundence Endangerment status
ZAEME>: Acampe rigida Ls,M E&L 12 JofE LC
F B8 H 22 Aerides flabellata Ls,M E 13 516 VU
ZAEIEH 22 A. rosea Q,Ls E 18 516 VU
W IE A 522 Bulbophyllum affine B E&L 2 Jofé LG
WS FEA L B. ambrosia Ls E&L 91 Jfe 1.C
Bl &M% B. andersoni B,Ls,M E&L 28 Ffé LC
HIREIM - B. delitescens Ls E&L 2 JfE LC
FELLIE L B, helenae B,Q E&L 20 G VU
M A 522 B, hirtum Q E 3 W16 VU
B K25 B. khasyanum B E 3 JfE LC
#1415 2% B. menlunense Ls E 5 JfE LC
FFE A 52 2% B. nigrescens Q E 25 Jofe LC
A 22 B, odoratissimum B,Q,Ls E&L 63 Jofe LC
AT .22 B, shweliense B E 9 JfE LC
A 22— Bulbophyllum sp. B E 1

BT ZEURNE 22 Calanthe labrosa B E&L 8 S fE VU
S Callostylis rigida B,Q E&L 29 JofE LC
MHEA2% Ceratostylis himalaica B E 1 Jofé LC
KRR 2% Cleisostoma fuerstenbergianum Q,Ls E 27 Tofe LC
MDA 2 C. nangongense M E 1 516 VU
KIFBREE 2% C. paniculatum B E 3 JofE LC
K-BalE 2 C. racemiferum M E 1 S fE VU
il DUE): 22 Coelogyne flaccida B E&L 3 Jofé LG
KM DL C. ovalis B,Q,Ls E&L 65 Jofé LG
BiZE W22 C. suaveolens M E&L 3 & VU
AR UIBE2% €. viscosa Q,Ls E&L 136 Tofe LC
SO Cymbidium aloifolium M E&L 36 JofE LC
2% C. bicolor B E 1 JIfE LC
% C. dayanum Ls E 1 S fE VU
EPIRAT 8 Dendrobium aduncum Q E&L 1 S fE VU
YA D. aphyllum Q,Ls,M E&L 18 Jf& LG
SRR AT D. chrysotoxum B,Q E 16 Jof LC
I AMED. crepidatum B E 1 Jofé LC
AL D. densiflorum Q,Ls E&L 4 Bife EN
SEULLTR D, exile Ls,M E 52 515 VU
WA D. fimbriatum B,Ls,M E&L 54 S fE VU
WEEA D, gratiosissimum B,M E 3 5f& VU
£if$} D. nobile B,Q E&L 24 WifE EN
B A gk D. pendulum Q E 3 Yiife EN
PRk D. salaccense Ls E&L 12 Wife EN
BRIEAEE D. thyrsiflorum B E 8 Jfs L
28>% D. tomentosum Q,Ls E 23 JfE LC
FeMJEJE % Epigeneium amplum B E&L 12 JofE LC
FAEE % Eria javanica M E&L 19 ZfE VU
T4 A1 f§t Flickingeria albopurpurea B,0Q,Ls E&L 24 Jfe LC
TCZEFM % Gastrochilus obliquus Ls,M E&L 8 Jofé LC

I 6. yunnanensis B E 6 216 VU
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gk
Yikh W H A Wi A= 2 ZRE Wife AR
Species Study site Living form Abundence Endangerment status
I 2 Holcoglossum kimballianum B E&L 33 & VU
HJE >4 Hygrochilus parishii Q E&L 2 Jofe LC
RKZEEHER Liparis viridiflora B,Q,M E&L 7 Joft LC
KAEEL T Bt Luisia magniflora B E 1 Jft LC
BF L L. morsei Q,Ls E 4 & VU
F8 46 2% Mycaranthes pannea B,Q E 50 Jofé LC
LB R 2% Oberonia integerrima B,Q E 12 JfE LC
BN 0. ensiformis B,Q E 24 JofE LC
WA RS 0. variabilis Q E 2 JfE LC
KMER 2 0. jenkinsiana Ls E 5 TfE LC
B 2% Ornithochilus difformis Q E 3 TofE LC
HAV R 22 Panisea uniflora Q E 31 JfE LC
22 Papilionanthe teres Ls,M E&L 10 S f LG
522 Pelatantheria rivesii Q,Ls,M E&L 87 Jofé LC
RS TR % Phaius columnaris B E&L 2 16 LC
WZEA Bk Pholidota articulata B,Q E&L 29 JfE1C
HUBKA AR P. bracteata E&L 12 T LG
AP P. imbricata B E&L 46 FfE LC
WS IE 2 Pinalia bipunctata B E 1 T fE 1.C
KA 2% P. obvia B,Q E&L 113 Jofé LG
BAEIEL P, spicata Q E 8 JTfE 1C
£ % 2% Rhynchostylis retusa Q E&L 6 Wife EN
KW= Sarcoglyphis smithianus Ls,M E&L 23 Jfe 1C
B2 Staurochilus dawsonianus Ls,M E&L 16 Jofe LC
#AE KA Sunipia andersonii Q E&L 13 Jofé LC
KAL2E S. scariosa Q E&L 61 Jofé LC
S >4 Thelasis pygmaea Q E&L 17 JofE 1LC
HFEJT 22 Vanda brunnea B E&L 9 JofE LC
RTTARE V. pumila Q E 3 Wife EN

Wb B, ERHIZE; Q. HHAHE; Ls. otk M. 29008, BHAEALE. BiA TR I Lo BA T4 A L.
Study sites: B. BKXZ; Q. QYZ; Ls. LSL; M. MNL. Living form: E. Epiphytic; L. Lithophytic.

WA BT o AT AR i 38.1 %0, b 1 Al 2 43 il
SRR T BN 2= A ) AR B DA 1 B S5 1Y 40 06 A
25% ., 5 1SS 2 HE Rl e SR A= 2= BB 2 A
AIEREERBIE AR RN ARARIE R A 22 BHE I RY 73
A A W R EAEH (7= 0.96,P=0.001;r" =
0.97,P=0.001 < 0.05) ; M HBTE |35 1) | 3¢ & IR 4]
JEXS R A 22 FHE Y o0 A e E M 22 S Horh
g V= ( Bulbophyllum helenae) | Eixia i (Aerides
rosea) \FEHE % (Callostylis rigida ) FE 124 (Vanda
pumila) 73 ATEHRF RN T O 547 T ik H
B K 5 R M8 A /8 ( Dendrobium gratiosis-
simum) \JCZEZ5 I % ( Gastrochilus obliquus) KW %
( Sarcoglyphis smithianus ) F1 X 8 2% ( Papilionanthe
teres) ﬁj\%ﬁifﬁ}zr?iﬂilﬁ@ﬁ_l_ﬁ ,ﬁ;‘%ﬁ?ﬂf&ﬁiﬂiﬁ
F BB A ICAE R, KALSE 2 ( Pinalia obvia) (%

164 5. 2% (Bulbophyllum odoratissimum ) | JEL 45 £1 it
( Flickingeria albopurpurea) JJ& =% ( Hygrochilus par-
ishii ) FIH 85 D1 B *% ( Coelogyne ovalis ) 75 HE Tl 49 25
FI7 AR R IR A A R, D5 R A
( Bulbophyllum ambrosia) ¥ W& ( Luisia morsei ) Fll
%%Eﬁjr( Dendrobium densiflorum ) EHER M A T
1, o AT TEAR R HLAE B S0 A0 A R

3 Wik 548

VG LR A b DX 2 B 400 %) o A B4R 1 T o
PR v ] i B B K Y, AR PR 1 000~ 1 400 m
W, B KRR ZREHETE 1200 ~ 1 400 m 975 35
B (Liu et al, accepted) , X5 FRAT] A A 45 R — 3L,
TEMFAR 1 000 m LA b A9A K ARAREE A= 2= BHE Y 1Y
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Fig. 3 Canonical correspondence analysis biplot of spe-

cies, plots and environmental factors  Species are indicated

as the first letter of the generic and first two letters of the specific epi-

thet. 1. BKXZ; 2. QYZ; 3. LSL; 4. MNL.

YR ZREt s TR S A MR 2 98 . FRATTFT
P YRR Zhu et al (2003) (945 523 AR —
o S b ER RIS A B b X R A= 2= R )
Z (R E A, 20135 R AR 55, 2014) |, {H [E 5ok oy
V. Perlis, Padawan-Bau F1 Sarawak A7 /K 75 HbL X /1) Fh
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