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Abstract: To grasp the current status of orchid diversity in main land nature reserves in Hainan and the key habitat

factor restricting their development, conducted an investigation of orchid resource in the study area and analyzed the
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spatial distribution pattern of orchid diversity, the canonical correspondence analysis (CCA) was used to explore the
influence of habitat factors on the composition of orchid, and finally the negative binomial regression under the
framework of generalized linear model (GLM) was used to fit the response of the richness and abundance of orchid to
habitat variation. The results are as follows: (1) A total of 193 species in 67 genera of orchids are found in the study
area, which is the absolute center of the distribution of orchid in Hainan. (2) In the horizontal direction, Bawangling
has high richness of orchid but relatively crowded population, while the largest elevation difference in Wuzhishan brings
more diversified niche types and wide living spaces, giving birth to a rich and even distribution of orchid. (3) In the
vertical direction, orchids are the most rich in mid-elevation area and the inter-species competition is fierce, while high-
elevation area have obvious dominant groups. (4) The elevation factor has a very high explanatory rate for the variation
of orchid composition, and the significant influence of karst and river valley landform can also not be ignored. (5) The
comprehensive effect of multiple factors affects the diversity of orchid, among them, the significant positive effect of
slope, valley landform, and karst landform and the significant negative effect of Liquidambar formosana forest are less
affected by other covariate, which is the key habitat factor that drives change in the richness and abundance of orchid. In
summary, middle and high elevation areas and special landforms (such as river valley and karst) should be considered
as priority protection area for orchid diversity.

Key words: orchid diversity, habitat, canonical correspondence analysis ( CCA), generalized liner model (GLM) ,
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F1 ZREVYEMHEENRITER
Table 1

Statistical result of numbers of genera

and species of orchid

54 L R

. Number of Number of
Grade of genus .

genera species

H1Fr 32(47.8%) 32(16.6%)
Containing 1 species
T 2~5Fh 29(43.3%) 81(42.0%)
Containing 2-5 species
& 6~10 T 1(1.5%) 7(3.6%)
Containing 6—10 species
T 11~20 Ff 5(7.5%) 73(37.8%)
Containing 11-20 species
21 Fp UL L 0(0% ) 0(0%)
Containing 21 species and more than
At Total 67(100.0%) 193(100.0% )

T 55 B 2500 0 2R 25 G JB B (SR ) o A A
B 22 B SR (BB RO B

Note: Percentages in the brackets represent the ratio of genus
number (or species number) in each grade of total genus number

(or total species number) of orchid.
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Table 2 Diversity indexes of orchid in different reserves
R gy FEPEC WIREC IR e o PHEHC SN (R
Life type Rserve umber umber o umber o Dy A
of plots species individuals
Sk IM 81 94 41 064 8.754 7 3.139 4 0.691 0 0.085 1
Total BW 323 156 102 697 13.432 1 3.578 1 0.708 6 0.046 7
JF 234 122 84 882 10.661 7 2.495 5 0.5195 0.207 6
YG 566 138 60 394 12.444 8 3.625 3 0.735 8 0.054 0
Wz 394 127 29 848 12.228 4 3.705 7 0.765 0 0.045 3
DL 247 112 38 343 10.517 0 3.286 3 0.696 5 0.059 1
B2 IM 13 22 4484 2.4975 1.978 3 0.640 0 0.196 4
Epihytic BW 48 32 5059 3.634 7 2.849 9 0.822 3 0.078 1
JF 16 28 1357 3.743 2 2.216 6 0.665 2 0.189 2
YG 73 33 4636 3.790 7 2.475 6 0.708 0 0.122 6
Wz 48 25 2314 3.098 1 2.581 6 0.802 0 0.106 7
DL 23 22 1447 2.8857 2.0812 0.673 3 0.182 2
A A LM 52 46 34 257 4.309 7 2.6755 0.698 8 0.118 2
Epihytic/Lithophytic™ 191 65 86 913 5.627 5 3.171 6 0.759 8 0.061 5
JF 166 57 79 748 4.961 6 2.226 2 0.550 6 0.234 8
YG 310 60 50 764 5.445 3 3.1557 0.770 8 0.074 4
Wz 233 55 25 362 5.324 9 3.242 1 0.809 0 0.061 3
DL 153 57 34 740 5.356 0 3.0279 0.748 9 0.069 9
oAz LM 7 9 387 1.342 6 1.771 7 0.806 3 0.207 7
Terestrial BW 37 28 5873 3.1113 0.959 4 0.287 9 0.635 1
JF 20 18 461 27717 2.409 1 0.833 5 0.113 9
YG 90 21 2 054 2.622 1 2.370 0 0.778 4 0.117 8
Wz 50 26 673 3.839 2 2.6277 0.806 5 0.106 7
DL 27 17 312 2.786 0 2.3422 0.826 7 0.120 2
‘A A LM 9 17 1938 2.113 8 1.9859 0.700 9 0.200 6
Temestrial/Lithophytic” o 47 31 4852 3.534 8 2.151 8 0.626 6 0.179 8
JF 32 19 3316 2.220 4 1.938 0 0.658 2 0.193 8
YG 93 24 2 940 2.880 0 1.991 1 0.626 5 0.250 0
Wz 63 21 1499 2.7350 2.373 3 0.779 5 0.122 0
DL 44 16 1844 1.994 8 0.984 4 0.355 1 0.605 9
) Ho gk Be A AR S ) Fh | B2, B2l s JFRE W & 908 B R 20 A 19 2 48 i 2% (Acampe

Jo A A B e A O RS B T IR AN
BEEAEDS,

D O o3 i ol | A Sy N L Rl s R (V=3 A% B
F8H5 A $45E H5 BOX R B A G I 8 BT 7E 1 K
B H 05 /ME (0.582 8.0.595 9) Fl & KAH
<0 166 7.0.187 4) , BiZ ifg 4 Bt 19 2 Bl Al W 1E 7%

D= I N el TP =3 =R TV E I b
ﬁ!,ﬂﬁ@%ﬁﬁ@ﬁn#ﬁ B AE R 22 BHE ) X —
FRAF oA B B, 45 & SC BRI 0 T AT, H 4R B Y

rigida) 1 A A1 fft ( Dendrobium hainanense) &1
f#t( Dendrobium spatella) 55 , EAI15¢ 4 i ¥l 7 A &
T JE BT A B A A A AL, i 2 T H A 22 48
FLRAE LA, T B 25y R R
KAH (0.755 3.,0.802 1) #f i BLAE fiw /= 09 H 4K
B X B A RHEY) 8 BRI, R B/ ME
(0.041 0.,0.048 4) M| [E] A H, Wk B, AU R &5 R E
SRIZMFRE AP Y o 35, 2 ny Ak
F R 55 1 R R AR
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Table 3  Diversity index of orchid at different elevational bands
e R R DEH TEB g SRR AR (R
Life type Elevational band Npmber Numb(?r of 'Nur'n}.)er of D, H E A
of plots species individuals
Jadk H, 93 57 6 600 6.367 4 2.9213 0.722'5 0.094 1
Total H, 326 116 46 993 10.690 0 3.2527 0.684 3 0.088 4
H, 524 147 108 475 12.592 4 2.920 6 0.585 2 0.166 7
H, 351 160 63 766 14.372 3 3.686 5 0.726 4 0.041 0
H, 266 122 47735 11.231 3 3.406 7 0.709 1 0.061 0
H, 198 86 50 694 7.846 0 2.945 4 0.661 2 0.085 4
H, 72 60 31045 5.704 2 2.536 0 0.619 4 0.120 4
H, 15 15 1920 1.8518 2.045 5 0.755 3 0.164 1
Bt | B A H, 87 44 5388 5.004 7 2.648 0 0.699 7 0.126 2
Epihlyﬁﬁl;p;l}yzﬁf}yﬁ“/ H, 279 84 43 523 7.770 8 3.028 3 0.683 5 0.102 2
H, 426 94 10 2175 8.062 8 2.707 4 0.5959 0.187 4
H, 266 100 57183 9.037 8 3.461 3 0.751 6 0.048 4
H, 198 82 42 450 7.601 3 3.168 1 0.718 9 0.073 7
H, 156 52 48 465 4.727 2 2.769 5 0.700 9 0.093 2
H, 53 43 30 112 4.0727 2.407 2 0.640 0 0.127 9
H, 9 10 1797 1.2010 1.846 9 0.802 1 0.185 7
Mok A H, 18 13 1212 1.690 1 1.539°5 0.600 2 0.297 0
Terresrial, H, 105 32 3 470 3.802 8 2.499 3 0.721 1 0.134 0
Terrestrial/ -
Lithophytic’ H, 196 53 6 300 5.944 0 2.563 3 0.645 6 0.146 3
H, 154 60 6583 6.710 5 2.425 4 0.592 4 0.195 5
H, 120 40 51285 4.549 4 2.179 5 0.590 8 0.219 6
H, 101 34 2229 4.280 5 2.669 8 0.757 1 0.103 5
H, 43 17 933 23397 2.204 4 0.778 1 0.132 1
H, 7 5 123 0.831 2 1.2324 0.765 7 0.355 6

AR RS 2= B W) Y X 5 BE AL 3 8 o A
WIRA AT, B, AR B2 ) 22 B &)
TEBY 22 57 I A R, PR Ok i AR Y 1 2= BHAE W)
T AN R B A= R T e AT AL R A
TR ISR, % b v BB B2 72 A Ok ) BR 45 AR AL 1Y
RO A X 32K, 1 500 m LA 1 19 1l 009 R b
Mo 22 Fh 2O 2 Horp DL g ik BE 22 ( Goodyera
velutina) . /N & J& 2% ( Platanthera minor) . = M =
( Nephelaphyllum tenuiflorum ) %5 1 2% B H AR B0 e
HFE BN 2 Rl A 2= 4E X 52 H K
B e AR SIS E (1 =0.355 6)

24 ZRHEMAERSEERFHXER

MR 4 T LUE i, CCA HE 7 45 Rl e T W b
H R 51 6.2% , He T T A B0 R AE (B 22 FY
SERE R BB B A 26 S R 3 (P =0.002) , X
I 7S 2= R 20 1A% Jm 55 BT 1k A 85 PR 1 22 Tl i B
RAISEICZR . CCA HTPIRA LLE 3 A0 4 B

FI4FAFEE (0.658 3.0.370 9) , 3 BH i 4 il 76 XF 4
FhZH R AR 5 04 ff B b ke = AR, B AT o0 ol i R
TYMAREAE TN 1.19% M1 0.67% , MBS H
5 B A 22 R Y A OC ZR E0RT LATE i b A B
e ol R DR T A S A 1
A (-0.891 0,-0.737 4 .-0.474 0) , il 4+ .
I Ly Fr B i 1w S A b S5 U] 5 2 I S IE M SR
(0.486 8 .0.315 7.,0.200 6) , Y B iZ 25 & ek T
VAR T i3 DL B 3 A7 () e 8 AHL 2 B T 4R R
Hi B b 55 (R A AH G FR ) 5 W T RE SR | P b )
DL 3 B 55 2 gt IE A 9C (0.683 6.,0.276 5,
0.244 7) , I 45 Hb 55 A2 33 007 U] 5 265 2 iy f A4 O
(-0.405 9, —-0.261 4) , Pa B4 £ 2 e T B
H AR B[] B S BT 3 A B ) R R R
ST SRR 1% B AL e 1R 560 45 SRR, B
Il A7 I 1) PR 6 24 R AE A AR S Y AR R R R
S7ae | R/ N ) N = /02 o6 3PS R R o 2/l T o 1 2
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Table 4 Correlation coefficient between habitat
factor and the first four CCA ordination
axis and ordination summary

A 358 IR B
Summary of habitat factor
and ordination

S 1Eh H2h W3Eh 4%
Axis 1 Axis 2 Axis 3 Axis 4

WK -0.8910 0.1529 -0.078 2 0.020 6
Elevation

A 0.486 8 -0.4059 -0.240 6 -0.223 2
River valley

GRIITE) -0.7374 -0.0346 02043 0.074 8
Middle mountainous

I Ll Fr b 0.3157 0.0494 03535 0.313 1
Low mountainous

% 3 0.2006 0.6836 —0.209 1 0.008 0
Karst

il -0.0727 0.1974  0.1327 -0.307 2
Middle

i 0.140 1 -0.196 0 -0.128 2 -0.063 6
Flat ground

R -0.4740 0.184 8 -0.0402 0.204 8
Lower middle

LR 0.1105 0.0211 0.1320 0.0138
Upper middle

i -0.090 5 0.2345 -0.230 1 0.226 0
Hilltop

i -0.057 1 -0.0403 0.0237 -0.0417
Ridge

T 0.2979 0.0162 0.1235 0.278 4
Lower

i 0.2506 -0.2614 0.0488 -0.1827
Valley

iy -0.0527 0.1366 -0.0947 0.165 2
West

RALH 0.0016 0.0099 -0.2136 0.1327
Northeast

KMTT 0.0847 -0.0197 0.1328 0.114 6
Southeast

R 0.0392 -0.0724 0.146 4 -0.006 5
South

KK 0.0015 -0.0937 -0.0637-0.102 1
East

VYR T -0.1864 -0.0366 0.094 3 -0.003 7
Southwest

ikl -0.0191 02765 0.0625 -0.2423
Northwest

b7 0.0594 -0.0986 0.0200 -0.0153
North

T K 1al 0.0605 -0.1459 -0.137 4-0.027 5
Non-direction

358 -0.076 2 0.2447 0.0793 0.0757
Slope

IS A 2 -0.0782 0.0794 03321 -0.1118
Canopy density

FRHE(E 0.6583 0.3709 0.2809 0.2555
Eigenvalues

Py 2 U S R R 1.19 1.86 2.36 2.82
Explained variation ( cumulative)

of species composition

LYl A G 0.9191 0.7698 0.699 1 0.660 5
Pseudo-canonical correlation

Prih B8 R BB R R 19.15 29.94 38.11  45.54

Explained fitted variation
(‘cumulative) of species-
environment

H e A MR B E PR EER Pseudo-F=2.0, P=0.000 2,
Note : Significant tests of all canonical axes are Pseudo-F=2.0,

P=0.000 2.

TR Y A R AR R o R R R R 2 Y
SRR (1.29% ) , FR 0V s AT 43 M35 (0.6 %
0.4%) , 53 SN PIRI I AR PAT EE LA K v 3 045 3t 3
LR T —E R UL 5 (3£ 5)

FESATHERE 43 AT Y 193 Fp 22 B Y o, 40 A
B mF A Ak ( Pholidota chinensis) %% 46 A fit
( Dendrobium densiflorum ) | 5 B A1 fif 4l 6, J7 4% 22
( Vanda subconcolor ) . K M 2F ¥ % ( Robiquetia
spatulata) 55 , ) A FEIT BRI T 100 A, 23 55
BB B 8.97% . 8.04% . 6.36% ,6.09% FlI
5.65% . H I3 A FETT B 1 M AT T 2 o 3k 3
T 31 Fh, fudE R AL 2= (Acanthephippium sylhetense) |
VLGNS 22 ( Panisea moi) | — (OB #E 2% ( Robiquetia
insectifera) > & 2% ( Tainia cordifolia) |, H.38 111
1 5. 2% ( Bulbophyllum wuzhishanense) | " 1€ 35 4% %
( Acanthephippium gougahense) %5 . BT E (& 3)
Jr s 1Y 32 A= B PR -5 e e W 3 Y 30 b 22 RHAE )
AT DLBH R4 R DU AN /N 5 — 2 A 3 SR BE
2 IR A 522 (Bulbophyllum ledungense) | FE 345
2% (B. retusiusculum var. tigridum) 2 OHZSREERE
3 AT E TS 18 v L L 3¢ B FOATR A i i b HL
$H ) PY  J Te PF A d 3 ;B A A R B R
A€ ( Habenaria rhodocheila ) . K ¥ *% ( Renanthera
coccinea) RS FE MM 2= ( Phalaenopsis deliciosa ) | K
2R 22 55 BTG 1) T AT A TP AR PR SR T o
AR IX AR PA B LI AR RS 85 /N 5 B = 20 A 4 4l
RS BT (Luisia morsei) (ZAEME > K25
H7i ( Liparis viridiflora) MR I 4 A ( Dendrobium
plicatile) , T 553 A7 75 1 5 A B AR LU o B 34 19
BBEM ERRE I, B R B —E 7 HE A 5 55 10 4
DX v S AR B A R S A i e 1, R RS S
mJ*JE(Pholidom yunnanensis ) AW/ 5 e =L I
>% ( Calanthe alismatifolia ) . U3 W J&§ % ( Tainia
longiscapa) . ¥ P W % >~ ( Phalaenopsis hainanensis )
S HA R 7 10 DR 3 28 i BAE HE e P G
AR AT R 4 A 52 30 A B8 PR 1 235 5 MR AR G
BN,
25 ZRENMFEESERETFHXR

BEXF 1 840 AMETT Y 193 B 22 BHEY) , B 5L
30T T AR AT 5 2 B R A ] PR G
R(E4), BEMEHRR 3 B (Gl b # gpk
H R AR L TRUZ AR ) A RS B rh 2= R ) 2 2
SRR BT BT L MR SR e A B 22
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Table 5 Interpretation rate of habitat

factor on species composition

MRE TR

Interpre- Contri-

/‘:Efﬁ % tation bution Pseudo-F P
Habitat factor

rate rate

(%) (%)
5273 1.2 18.6 7.6 0.002
Elevation
% 0.6 10.4 4.3 0.002
Karst
bE e 0.4 6.9 2.8 0.002
River valley
LR 0.3 5.5 2.3 0.002
Middle
&1 B 0.3 5.1 2.1 0.004
Low mountainous
oyl 0.3 5.1 2.1 0.002
Middle mountainous
AR A 0.3 4.9 2.0 0.002
Canopy density
A 0.3 5.0 2.1 0.002
Valley
T 0.2 4.0 1.7 0.030
Lower
[i'E| ¥ 0.2 3.9 1.6 0.002
Northwest
e B 0.2 3.8 1.6 0.004
Slope
1L 5 0.2 3.7 1.6 0.068
Hilltop
o R 0.2 3.6 1.5 0.052
Upper middle
GRS 0.2 3.2 1.3 0.03
Lower middle
VirgJ5 0.2 3.3 1.4 0.06
Southwest
RALT 0.2 3.2 1.3 0.082
Northeast
VNt 0.2 3.1 1.3 0.072
Southeast
T 7 1n] 0.2 3.0 1.2 0.064
Non-direction
b 0.1 2.4 1.0 0.478
North
[y 0.1 2.2 0.9 0.700
West
1 0.1 2.2 0.9 0.478
Ridge
RHT 0.1 2.2 0.9 0.562
East
M 0.1 2.2 0.9 0.666
South
Eoei 6.2 100 2.0 0.000 2
Total

T RN WL PE S S CCA Rl CCA HEIF I 9 999
SRR R I BE P e AG 30 e E

Note: The significance of the interpretation rate is determined by
the 9 999 Monte Carlo permutation tests when ranking CCA and
partial CCA respectively.

1.0

H0H CCA Axis 2

s
=)
| -

0.1 185 CCA Axis | 0.6

A VR B R, C.ARMIEE,; D. i, E. 4%
F. Belids; G. R Feke; H L0 Lo B3 3. s
K. PRHS; LoR#S; M. P, NI 0. 444t P&
J7; Q. VT RO S, db s T. R4k U KT,
V. VR W. 4L X e, 1. FEINE 2, 2. 40
AETEN 225 30 BEE R RAL; 4. WG W22 5. DR )8
2506, BWAML 7. ZE AR 8. AR, 9. 4if
TARE; 100 ZAENE % 11, KEEEHGR; 12, W& 0
13, BT 14, S22 15 R0 22 16, R 2 4
22517 & ERAE; 18, #E A B 2% 19, &1 A fil
20. BN s 20, WIRDIRE 2 22, EqERRIE S 23, 4R
Aiffls 24, GAPRERE 22 25 R 225 26. fh22; 27, MZEE
228 RBEBML; 29 B, 30, RAAE M, ¥R
Wb w5 A AURA B T

A. Elevation; B. Slope; C. Canopy density; D. Middle
mountainous; E. River valley; F. Karst; G. Low mountainous;
H. Hilltop; I. Upper middle; J. Middle; K. Lower middle;
M. Flat ground; N. Ridge; O. Valley; P. East; Q. West;
R. South; S. North; T. Northeast; U. Southeast; V. Southwest;
W. Northwest; X. Non-direction. 1. Calanthe alismaefolia; 2.
Goodyera grandis; 3. Habenaria ciliolaris; 4. Phalaenopsis
hainanensis; 5. Tainia ovifolia; 6. Dendrobium denneanum;
7. Pholidota yunnanensis; 8. Gastrochilus obliquus; 9. Vanda
subconcolor; 10. Acampe rigida; 11. Liparis viridiflora; 12.
Dendrobium plicatile; 13. Luisia morset; 14. Renanthera coccinea
15. Robiquetia spatulata; 16. Phalaenopsis deliciosa; 17.
Habenaria rhodocheila; 18.  Bulbophyllum  Depressum; 19.
Dendrobium  spatella; 20. Bulbophyllum spathulatum; 21.
Coelogyne  fimbriata; 22.  Cleisostoma  birmanicum; 23.
Dendrobium sinense; 24. Goodyera wvelutina; 25. Dendrobium
mariae; 26. Campanulorchis thao; 27. Pinalia amica; 28.
Bulbophyllum retusiusculum var. tigridum; 29. Cephalantheropsis
gracilis; 30. Bulbophyllum ledungense. + represents species,

arror and A represent habitat factors.

K3 2 RHEYIA S SN T CCA BUFA
Fig. 3 CCA bi-plot of orchid composition
and habitat factor
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FHEY ) 4= & B2 2 25 8 T BRI 4k ) B A b
BT AR P Z AR g SRR e b X 22 R
Yo iy = a8 BE B ELRE DT 22 0] 28 S 850/ T A48 L IX
2 RHE ) Y B R W AR g A L Ee B A L il
ZITC R 25 e HAR R K 2 AR T R
Ho O FPYLm 2R AR /Y W B AT A R R L T
AR IR R g L B 28 A T O RE T vp 22
P 4= 5 B 0 — E LB, T T3 1wl ) R T
ZRHEY) F R R T A, AR TR
FEMHETMEFEY EEEER AN R, 53
it B —E RE LAY A LT LI AN BE SN a) P4 ¢ 42
SRR HL e 22 RLAE Yy T LIS B R 40 AT BE A AT
WA AE A K, R E R, U Egeit sl
YRR A R A e B B R AR, BR AR T R
T7 22 A A R R HERR R Bl i A e O TR A
LRI 1 DU A SR WL (RPAEARAR /D), BT aX 3
F A58 75 = RHE ) 425 B Z E] R RE AN fE o 42
P B — ST M G RO R 3 ob, Tl B 07 22
o3BT RBEEAT & A B R T 52 Wi T AR DT 22 R )
B BE 22 S LA, T Ik P W AR 5 TR A T =2
FHEY) F w8 S A s R A

PR >R P T GLM HEZE T 1 f7 — 30 [ 9 >
O3 G AR B TR X 22 B F R R R 0 S AL
N, MFR 6 T LUF i, A8 B S A M M3 | 3 1n)
DLK 3 B 4 A4S 7 19 0 S 500 B g2 i 3 Y
(Wald=5.896, P=3e-04; Wald=9.407, P=1le-
04; Wald=5.811, P=3e-04; Wald=4.372, P=
le=04) , iX F WI7E 205 HABAE AT Pp A8 A 520 T
ZRHEY) F R S BTG, BRAK L ke Ah Y
FHoAts 3 i B 2 55 PR 1 X 22 B W) R A AR B
ARV, DA ST S B o 3 [l AR Gk
T 0.85, RpurPmal THE MGG EL
it 2= B W) 2 B T I, X 5 ] R 28 BT A R 2R
., BESEIRIAEREGSfle BERE 7 v = BHE Y 5 Ry
B, 4 R BB SN AR R A L
SRMIH A IE 7] 13 & B (regression coefficient, RC
RC=0.17) BT B TR AR T4 L R ARAT
FAAE—E IOV, 55 I 5 )5 =& N R #
RAT I, HASE B A=, 8 3k 728 A0 7E 2 S A 1Y
HOXS 22 B ) B RE RS N R 3 R OR TR
Tofs B F14) . 285 00N T G A A PR 0 3 ) 2
5o BRI 5 Z mLER AUS AR B TR 20T
2RI R R AR 5T 22 DY 2R 3 ) 1 R 45 2R

&7 o LEH, 5 — oo AR TR, i 4k T
FY 52 IR 3k 2 T 2 3 KO (Wald = 2.160, P =
0.0404, RC=3.319 1e—04) , Ui A 7E B HP 52 PR 451
T HEREE E AR e S L B 0 s AR
FEA I A X S SO WA AT A S BRI
DB, AP BN S0 BT PR B JC I8 & 76 il 57 A
RUAJRAE A B R v R 2 30 X B AR
R X A] fE R R R A A 193 B 2 B Y
AR A AR I M T 2200 WG AR i Bk
FRARAE B2 AR Ak 2 5T A 2% (0 A B e R R, 5 40,
T Y A I TP A Al A B SR AZ I B ) 2 R
FE) 8 FE B AR
26 ZREVSESEBERFHXER

TR P, Y S R DL L o
SIVERR AR A 22 o i, ZE R EA L EE E
T BEHUCRAIE , B AT 50 4 O B IS O
GETtOr e ¢ Ko | — 4 M AT R A 0 X LAGE
PR, A 58 B3R FH T AR PR A RUAE 22 R 19 17
TIRENESE T HE W RUA . £ 8 PE X —
ARSI R BR TR P B (Wald = 3.102,
P=0.065 4) T4 E (Wald=3.936, P=0.123)
IOV AS 8 3 D Ak | At A 58 DR 7 g 4 A 8 387 3k
BT KO, Hov ) R S R 1 AR Ak BE 5 B
AR A 22 B W) 22 B VN LU MR SR OPOR L
TOUER AR 1 05 22 5000 51 R 0.68 #1075, B 5 31X
FRAE B AT P e B 2, SR U = R Y 2
1 b, 5 ZAH ) & AR AR (Wald =8.191, P=
0.000 1, RC=-2.238 6) , 7£ TL 48 1L 148 &F 04 ()
RO A 5 L b, 25 B0 AR R A, HE
ERTEEA NN S kKR L R IR A= A
0 % ( Cleisostoma paniculatum ) %5 J3 A% 2 5 kA4 % |
JJZ I LT T =2 J 38 43 Bl A 3, 3 BUBR 43 24 B
— T HL 32 B SR A2 A8 N R B i M T
2R Y 22 B i AR, BRAR LD B B A Y 3 Fii it
TV b 55 IR B 6 22 B A28 Ak A7 FE A 0 2 1 IE RN
W ST s 3 A L 2 R A /N B A P IR T 3R
TAIAF 70 A2 1 7K AR U e T 3 L bl XU R G HL s
SN ERAEAE IS A oy = R W Y R i B Y
R 25, B 1) PR 19 55 5% i ) (Wald = 5.343,
P=0.000 4, RC=-0.850 4) N &y JCHk [m) 18 - 2%
DX S8l >fe 1, B O AT ARG T B e B £ bR L ik
() P19 3 U SR 3l = B W) 22 B ARARAIR, AH X B —
1) e BRSSO R T 22 BRI B, D)
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FF. A, SF. #if Ak, LE. Bl (LA, ME. (13 28 bk MF. #UH7 0RE AR EF. D TUE AR LML R 252
RV. Ji%; KAR. BEHi%E; MM. Piliihiih; ND. Jei7 el ; IL 38 T4 SL 83T 3E; NL B T4E; ML T4, FLEFR
TSRO 25/75 T LR, ok R B, BT IR S PRI S 1 R —H R A RS

FF. Liquidambar formosana forest; SF. Tropical monsoon forest; LF. Tropical lowland rain forest; ME. Tropical mountain evergreen forest;
MF. Tropical montane rain forest; EF. Tropical elfin forest; LM. Low mountain; RV. River valley; KAR. Karst; MM. Middle mountain;
ND. Non-direction; II. Intensity interference; SI. Slightly interference; NI. No interference; MI. Moderate interference. Boxes represents the
median and the 25th/75th percentile, oand * indicate outliers. Whether the capital letters in the figure are the same or not indicates whether

there is significant difference between the two.

Kl 4 BN TS5 RHEY T E R C R

Fig. 4 Relationship between different habitat factors and the richness of orchid

A PSSR B (MR R ) B 3 A kST (£9), B, &FA B (Wald = 22.88,
BN, BN 22 SRS R W B A& BAEBE AR SR, P=0.001 1), 35X WA i 6 2 555 I 1 19 2 5 VR T i
BESE U BE 38 I 22 RAE W A AR AF S IR A2 IR R R R R Y £ R i H X 2 AR R Y
i, NI E 22 B P 110 K 2 B0 fEEEm T EEEL R NHEE, H5HRH
FARNFHZogERIBMEGSRER  RERBISEERR R, G ?WM\ ILTREZ A
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Table 6  Significance of habitat factor in the univariate GLM of richness of orchid
AT Wald 4t i1t Pr HIEE 4
Habitat factor Wald value (>wald) Regression coefficient
LGS Koy e 5.896 3e—04 ik
Vegetation type Full model
RN 3.497 0.003 Q% -0.602 3
Liquidambar formosana forest
HAT 2R AR 2.535 0.024 9% -0.111 2
Tropical monsoon forest
P L H bk 2.396 0.029 7% 0.168 6
Tropical mountain evergreen forest
FRAHT 1L TR 0.322 0.773 1 0.032 3
Tropical elfin forest
Ay 1L b W AR 2.498 0.022 3% -0.1312
Tropical montane rain forest
{5273 A AEA Full model 1.774 0.112 0.000 1
Elevation
H T i 55 4R Full model 9.407 le—04 sk
Topography W[4 River valley 4.952 0.000 1% 0.3712
w4 Karst 7.653 0.000 1] 0.852 9
Al il Middle mountainous 2.332 0.034 2% 0.174 0
i ) SRR Full model 5.811 3e—04 ek
As
spect %4677 Northeast 0.729 0.506 8 0.068 4
ZRIT East 1.888 0.085 0° 0.226 3
ZRFJ7 Southeast 3.548 0.001 Qs 0.314 6
/7 South 1.214 0.270 1 0.102 0
J&J5 1) Non-direction 0.155 0.889 4 -0.013 5
PEdt 77 Northwest 0.774 0.483 0 0.067 9
PEJr West 1.415 0.208 6 0.136 9
oz LAY Full model 4.372 Le—04 ek 0.003 1
Slope
IS A B2 £ A5 Full model 0.77 0.452 0 -0.000 3
Canopy closure
PR SAFER Full model 2.255 0.248
Degree of interference
2T Slightly interference 2.008 0.074 9° 0.123 2
Jo T4k No interference 0.339 0.759 5 -0.049 9
F1JE T4 Moderate interference 1.680 0.131 8 0.082 5

T OFR P<0.1; #38R P<0.05; *F% P<0.01; **45% P<0.001, Ff,

Note: © indicates P<0.1; * indicates P<0.05; ** indicates P<0.01; *** indicates P<0.001. The same below.

Hh Ly DL K 3 1) R 4 A5 S B G
FGRAR BA T S 2 EFHE, U LY
RULHERF AP SEBR AR A, Z R Z M4 A
M L[R5 i 22 B 9 0 £2 2 3 43 TR A9 5 Tl
AP e R A RS RN, AR B
2 B R DR Y 3 IEAUY (RC=0.000 9;
0.008 7) FHAAFRAY 2 3 A 300 (RC =-2.554 2)
2 Hofth A5 355 P 752 M AN

3 W54 #

3.0 =REMY TSN

ARG T8 3 2 A A (8] W7 4 S M B R U Ax | )
) i P I TR A AR DR N Y B AR 2 R
PGSR S AT T — R . KRBT Bl 4 iR
2% ( Gastrochilus acinacifolius) Y5> 8755 ( Liparis
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Table 7  Significance of habitat factor in the multiple GLM of richness of orchid

A 3% R T Wald G4k Pr MPEEN4
Habitat factor Wald value (>wald) Regression coefficient
S Full model 15.03 Le—04 s
AR PAM Liquidambar formosana forest 4.456 0.000 1 #k* -7.57717
Vegetation type
8 v 7 ZEFR AR Tropical monsoon forest 3.029 0.006 6% -1.662 7
FAHF 111 i H ZR AR Tropical mountain evergreen forest 1.661 0.1157 1.725 5
P I THZAR Tropical elfin forest 0.287 0.791 7 -3.984 9
7 1L MM AR Tropical montane rain forest 2.159 0.044 9% -1.516 7
gk 2.160 0.040 4 3.319 1
Elevation
HE 5 T4+ River valley 4.413 0.000 2k 3.410 1
Topography
W TR Karst 6.637 0.000 1 7.847 5
rfrily 1l Middle mountainous 0.772 0.475 0 -6.974 8
W] ZAtJ7 Northeast 0.324 0.760 7 2.986 0
Aspect %5 Fast 1.375 0.201 2 1.604 1
R 7 Southeast 3.594 0.001 Qs 3.110 8
R J5 South 1.352 0.203 3 1.105 2
JoH W Non-direction 0.086 0.933 3 -7.698 6
PEAL T Northwest 0.012 0.991 2 -9.900 0
P West 0.365 0.730 9 3.465 6
ez 2.874 0.008 0 2.306 9
Slope
I PA 2 0.107 0.913 4 3.175 3
Canopy closure
THRFREE BT Slightly interference 1.234 0.252 1 7.647 6
Degree of interference 4t No interference 0.448 0.673 5 6.474 8
HEE T4 Moderate interference 0.335 0.758 6 -1.654 5

bautingensis) 2 K % ( Cymbidium lit) 55 16 B9 F¢ A
A A R A S0 AT ) = B 3 19 B BT H
HIA I BT M R A 2R R 0T — 2k (B R X
&,2016), H ik N Z 5 F ( Cymbidium
eburneum) | 3 1£ % ( C. insigne) . 2 ¥k %% ( C.
Nanulum) |2 W57 % ( Nervilia lanyuensis) 9P My
J& 2 SFEB MW AER, FhE o3 A b /N O 32
(ERPEH o AR A e LA KB, A 2 22 R
I 19 B, AR A =R AR 16 F, 5 2
B 5 I DL 2 BE AN R (AR SCHIL,2014) X —J7 T
U] BB IUAN 8 B = B A A S )T, 5 —
77 T B W T ORISR X T R R 22 AR Y o0 A
() e 5% Th s |/ 2 R OCTE R OR

5T e By LATE e A Iy s BEORHAH L, 0 Y A
58 SR 2 5% TG A U R A WA ) Ah At £ 4 b G T

22 B W) BT IR R S A A AR B R I e il
2 (it E B, 2008 5 74 I AE,2018) o 3 4h, 5IRE
ZR R S BRI b XA A AR AR B i 3
() 22 LA 4 95 R0 HE 2 B (RE AR 4, 2015)  BFSE
DR 22 B ) & B S TR R LA
PR ArT o, B AR — o AR AR T R A DX 1 AR
B, H R o — R B b 1 22 B R Y ]
FERAGIHT , 25 DT A 58 XSO A2 165 R 5
2R Y o0 A 4 X s TR RE R TR T AT ST A
WA RN FEE X Z —,
32 BHRTFEREY S HEEMNZMm

MM SHERZEN R -HE2EY
L REPE I 5% (R AR ) AL, PR SR 78 A0 /)N ) B 8 AR
5N WA BRI AR A8 46 ) B ((Acharya et al.
2011) . ©A V2 W RGN RS E
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Table 8  Significance of habitat factor in the univariate GLM of abundance of orchid
A 3% R T Wald G4k Pr MPEEN4
Habitat factor Wald value (>wald) Regression coefficient
B R AR Full model 10.75 Le—04
Vegetation type
WA Liquidambar formosana forest 8.191 0.000 1 #s: -2.2386
G ZEFR AR Tropical monsoon forest 0.103 0.951 2 -0.008 7
Al 1L HbF LR AR Tropical mountain evergreen forest 4.759 0.005 5% 0.678 8
s 1 TRIE AR Tropical elfin forest 3.836 0.021 6% 0.754 6
7 11 LT AR Tropical montane rain forest 0.360 0.8339 0.035 8
{5273 £AET Full model 8.154 le—04 0.000 9
Elevation
Mo M5 LAFER Full model 8.167 le— 04w
T h N
oPoStapY W[4 River valley 7.708 le—04 3% 1.031 0
W W Karst 5.854 3e—04 ek 1.384 6
Hrily 1113 Middle mountainous 6.265 3e—04 #** 0.825 3
W17 LAY Full model 8.643 Le—04 sk
A 't
e %4677 Northeast 1.401 0.3818 -0.243 4
ZRJ5 Fast 1.679 0.286 2 -0.388 1
KRB 77 Southeast 0.446 0.777 1 0.075 0
7 South 1.285 0.423 7 -0.199 6
JEH 1] Non-direction 5.343 0.000 4 #kx -0.850 4
PG4t Northwest 2.332 0.139 7 -0.378 0
PYJ5 West 2.119 0.177 2 -0.383 6
Wz ST Full model 6.23 6e—04 0.008 7
Slope
I P Z A A58 Full model 3.102 0.065 4° -0.001 9
Canopy closure
TR SR Full model 3.936 0.123 0
Degree of interferenc " N . .
egree of Interlerence T4 Slightly interference 0.103 0.954 4 -0.012 1
J& T4k No interference 0.011 0.994 1 -0.003 0
H T3 Moderate interference 2.966 0.071 8° 0.273 3

R R A 22 B BR T DR T Y 255 A Al (2R IR
J5,2017) , 554 2 4 i R — E Y BN I8
W7 ) 32 B A0 SN T 0 B 2 iR B R
(Kevin, 2000) . BF5% X8R 22 B9 F & BEAE 1
W B E By« Je g B U8 &4k Iz ik
SEE — B B R 4> 45 ¥ JR) ( Lorenzo et al., 2007;
Sherman et al., 2008 ; Zhang et al., 2015) , 4k
b DCHH A 38 35 R TR BE B OK DR A R £
BB Y) E"JEEJL/((Tang & Ohsawa, 1997) | [A it
Pt 5 (R 2F 1055 ,2004) . AR LI, AR
AT RBIRY 2 B Y B B A R A e L R 2
940 58 R BE A TE — 0 28 o, 3 T BB 1A Ay v ol 4k B

LSS S I NS N Ry L e R
2ERHE Y A KK 3 O IR b DL R R Bl SR A
HAS B A 1 22 B ) 0T T/ A 38 R AN R AH
[, iz L Al b 1 £ 0y 22 v S BUR AR 55 A F
A (AR HIB AR, 2008) , (137 & A&,
T GLM [R1U3 53 B7 i 25 5 W s i R0 T 2= FHE )
L A5 0 I AE A S A A TR 7 G b e M A
HFAATE R B 00 T A 35 52, X i — 25 1 ]
TSRO T 2R A R R R — A AR
CEAAE M R, H A T R R AT T RO
ARk F UG SR ) i B AR T e (UK o ATRE
i) Ab, b EEAFEE A JUABRE ( Geometric
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Table 9  Significance of habitat factor in the multiple GLM of abundance of orchid
AT Wald 4t i1t Pr HIEE 4
Habitat factor Wald value (>wald) Regression coefficient
LA Full model 22.88 0.001 1
FE B 2 AL WA Liquidambar formosana forest 9.700 0.000 9k -2.554 2
Vegetation type
G ZEFR AR Tropical monsoon forest 0.685 0.661 3 -0.070 4
Al 1L HbF LR AR Tropical mountain evergreen forest 0.378 0.797 6 -0.0753
s 1 TRIE AR Tropical elfin forest 1.124 0.452 8 -0.297 4
HHT L HL YK Tropical montane rain forest 2.616 0.080 8° -0.332'1
K 8.234 0.001 1% 0.002 4
Elevation
HLIE H 5 M4+ River valley 6.118 0.001 3% 0.811 8
Topography WA Karst 3.707 0.013 2% 0.876 1
il 1y . Middle mountainous 2.061 0.172 2 -0.322 8
Werm ZR4t 7 Northeast 1.542 0.307 9 -0.255 5
A >
spect %7 East 0.987 0.507 6 ~0.216 4
R/ Southeast 2.338 0.118 6 0.372 7
M South 1.232 0.416 2 -0.180 7
J&J5 18] Non-direction 2.915 0.050 2° -0.464 9
P§L 77 Northwest 2.119 0.153 9 -0.326 4
PUJ5 West 2.564 0.090 0° -0.443 8
i 5.755 0.001 2% 0.008 8
Slope
IS pA] 2 2.475 0.054 1° -0.001 4
Canopy closure
TP fe BT Slightly interference 0.794 0.599 1 0.091 0
Deg f interferenc o A
egree of Interterence FF4E No interference 1.585 0.298 0 0.409 5
H1 T4 Moderate interference 0.361 0.812 5 -0.032 4

constraints ) 5 ( Tang & Ohsawa, 1997 ;4% 153 Al T
FEF-,2013) , i I 7 1l TR |l 45 DX AT g R v AR
FEE—EMH KRR, BRFEEZIN, 2R
AL E W] B IR 5, CCA HEF 45 R BoR A
[F] Vi A B ) A 7 IN 22 R ) 2H A7 R B S AN ]
T AR AT I I A v, (L I T A XU 2 2
A3 DT AR 22 22 A0 W 1Y el PR B v T AR IR
FERAR W R K O B SRR BT A X T 22 R
oy 245 22 i 1Y) R 43 A A % MG PR T v v 4K B AE
PR AR B A M, DL L MR MR 3 i L 45
Gy PRATER R A LR Y A B AR AR R VR B RN
HRAR =, G IR KR AR rh i B i 2 R 22
PHEY B4R . GLM [BlH 534 s = BHE ) 2 )%
W52 B B K 0 0 85 50 ) | HOR S e A —
FREE BN &2 Hof A= B R - g BR 1, R W] = BHAE W)

22 R Ak 22 18] B G 22 AT B AE AT fi] B — 28 fH 22
FHEY) 2 B 52 30 THEOT 2 BRI 31508 B 2%
EALSENIUE A IIIERAE/ s a8 N S NP 2
(Benesh & Kalbe, 2016) , KL T GEFR BT | AL
FEIE BN S 48— A 14007 iz v A REAS B
HER 25 R
3 AFREMN=ZREY S HEMENRN

A T R 22 S A AN ] 22 BRAF ) X0 A B2 45 1 1Y
BORAREMNE R, ZHWATEELRE JE T
A H T T 22 B ) A b B A3 AT b 00 R G AN 3
A1k, AT BTSSR AT LU IR, 76 1 15 07 1) - 4
ol A 15 A A 22 RHAE ) B SR R AE T TR SR b X P A
R B B A R R R
AL, EMNZE TAME AS 2R F
Horg 18 208 (Malaxis) WaEE 208 DL A &
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)& (Eria) ,— R KAE#RBR A A s A B
(DR T = N SR o R 1 D e o S
23 S R &5 i T8 % i ( Benzing, 1990) , 3% 5 80
B 28 [T 114 RS R AR, AR 25 b 52 B B 3% FK Gy
PR G = 1 i, PR I B 68 3 17 3 — A= 267 119 22
AEXT B A= 20 58 1Y R AR R, T — B R R i
AR A WYt B O 34 h (5 45, 2010) o, AS IR £
Hhv e AR AL DX (%) TR 45 0 30 AR O BR TR L
KGR, BRAE N 22 AL P2 4t 5 /2 7K 43, Skk
o 7 REK 2P, X B RE A0
BCE BT AR LA A R A KA R < A/
VAR e A L EL N EWIE A i =N
WLk kE s R AR HE B R
( Bulbophyllum delitescens ) %5 , T £E 18 25 ] 2% B AIK L1
Tk, 22 A6 Z FE A X 3R, R BT I, 4 0
B 2% ( Cleisostoma filiforme) M 8T
YA 1 DXl BE AR, A28 S R | & o it A
S AR R A A T o {98 2K AT R v B
BRI R 1) B U 2, AR 2R R AR S R
AR L — A8 IR IR AR B, 76 B AR 2= R By
Az KN rh B AT 2 AE ] (Khee et al., 2000) ;
Lyt S AR AR L 90 % Rt DX IR AR, 3 32 %)
G BRI, 8 2% ( Campanulorchis thao) It 73 U1
=% (Coelogyne fimbriata) VEARE S EA S L
A2 - HF5 (Liparis cespitosa) FF0 28 PR A #R AR /N H A
A B ZE | B A0 8 R O A R X
— DI, AR 2 220k 20T 205 28
by R A AU 22 R ) 5 IR 58 A AN (] 1 A A
JRy X2 22 AR TE W I o A i e, BN e — A E
g ] an 22 J& | & 2% ( Cymbidium kanran) | 2 %
( C. sinense) J#>%(C. ensifolium) 3 B4 47 18 &
RN T 2 i R Al - R b, 648 22 IR =
(C. cyperifolium ) %5 W B W0 A6 78 T 0 ot 3 HLIB JEE
Fo R B AR LR BCE L T R R B2 R
B BRET 2% & F1 B R 2% & ( Hetaeria ) = FHE Y 0 3¢
SRR B RS X BR R Y b AR B TR R
M 42 28 22 J& ( Anoectochilus ) B 7 73 A 76 H &1 ¥ 4 H
R F A bR R R B b mOA A b I 22 (Ludisia
discolor ) W& w437 78 o AR AR 44 o) #1010 45 30 5
AHEZ L,
3.4 Htt AR EF 3 = RHEY & H R0

L 28 B0 55 T AR OC 2R 0 R B DT, AS ) A 9
KB AGAEA 6] SR B, — e R B b AT L3

SRR AR YEE T AE B A Z Rk (R 48 4
2010) , {EAE A A ok 1 22 55 AN ALBR T H Vg 4k
P2 IR Sl IR Ko 56 iR R th A P ) F 2
JSL A3 MRIER S22 45 A8 5 1 ' R A A S A R B 1Y
Ak (ZE 1S AR [ 2004) o BRI TEARBFSE
B 2 RUAE 22 RO ) 1 3 5 RN 2 B T AR AE AE HR
PR RS | A 114 5 35 60 388 7, T L 2 A A4 51 0 3 2
SAFTERY ., RS 2 RN T 2R Y £
FEE 9 52 ) AS BB T/ B9 45 I 3R A8 1k, B8 42 44
MIZEAE R BE AR IR AR SE . W T RE b 304
R 5% DX 3 - 43 B 11 TR b S5 A R 4y, B A
HEZ R /INVEBE IR (5P = 9545 ,2014) |, 1Xff
ZR LA AR R A, LR Y R R
ZFEHERA NI R 0 1k, 3 A v R U A s X —
MEDT e Z RB IR B 17 B 2B Y, CCA HE)JF AN
GLM [111H 43 B 1) 25 S # 7 1 HAE 22 FH4E ) 41
WEEE 2R EERZW, WX T LR
Y= B R 2 B 0 52 ) R R TR T W A A b
S, ST LR DAL T2 B A TR AR 4 o R T R K
Ay TZE K N B AR 22 B P 4 AR T Y Y K A 4t
IV, T A TEa] BT 098 e XU R K S 38 0 T b 1% 16 1
FAN AR RE—E R LA A KR, A
A BRF A Y 22 B 0 < REMEIT T, A R T
1 A I ) R AL A% 3 A6 ) A KO 2%
HARKZE R (HIRA 2015) 31X 0] e S 5 A 4 £
FEMER N ER EE 2R, N R —
HI AR B A TR L 158 25 4 R B SR, 1 A Ik
BHFHZE, AR T ASFE T CCA HEP 45
FEIR B LA 2 A Y A 3 067 28 T X 22 RHAE )
2 7 S T A R R R DT R R AT A B T I 2 K LA
A I MU B T AN [ 9 B3 A TR B A A Ry
PR 7K A /DN A 58 2% A2 T =2 R A 40 A o8 728 A 50 it 114 K
SlPE S ] R R S Ao R A 5 ) TR R RN B HE

SN AL R, — M B0 PH 3% L B 3 % IR 2%
A5 B, E A 4 K A B AR X AR (Leps &
Smilauer, 2003) . ZWFFEEE X 24 BHE Y 3 & B A
Z B GLM [543 87 v 48 Hh T 3 1) i S 2 800
FrP R O W 1) 6 2% AT ) A T Y AE 1) B )
REGERY, BIE— TR A L ou ki B p | BLAT AR
e 1 BT B HE IR A R TR B s Y == B
B R E TR Y, R A, B
Bh 5 A2 B 2R w5 BRI SO0 B DG L, o 2= B AE A 4
BET AR S, M T A Y 1S A £ 22 R
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T E Fl . (HTEZ 8 73 i) Z oo vh ) I [n)
PRl 32 Ho At B A% S 52 R AR, O R R B . 3 Ak
JO7 5 0TI R 2 A2 ) 1 AR S5 DR T Y S WA
FETE G KRR, v A ORI 2 18 =it B BEL B, PRI ot xof
ZFEMSCIE A BT T R BESE Y 3 b A K 43
B HHPK R4 E G R 2 B AR 5 AR 22
BHED A TXE T B AR AL 22 BHAE PR 0, % 2 B
ERAE REIRAG B 2O IR (iR 55 ,2013) , 723K
MTRIWTSE v, B B XS 22 B W F & 0 22 )% 10 5
M) 08 2 408 3 1), 6 00 A 2 A 2 Ak b o AT e 3 Y
G SN AT UR S 2 iR | B Y (E = O S S (5
/NSRS JSCTTT 17 2 1Y 40 o e 1A T, T HLAT A
TR R K B O RS R B
M AR | A9 R 43 45 S Hb 2 A v R o BT A ) 2
By FE K Z — (Huang et al., 2008; Tinya et al.,
2009) , s P J52 U 2 52 Wi S RS B2 R 4R S I ] o B
FER PR R AR P B X AR AR W 2 4 P Y R 3 S )
EA M 2 UESE (AR SE 2018 FUHESE,2019)
AW S rH AR P 2 0 S X 22 RHAE Y 1 A — E
AN ERO S RE Y SLIE A NIV B R N T E I
J2 R R AN )RR P JBE R /IR — /N AR SR b = B )
S B 1Y) PR B AR A (H IR N BIORE 4l Y > Ak
Fh 2 FECE K
35 ETFXBEERFH=REYERRRE KK
ARWEFEH TR M Z R A B I T 2
(] W] REAFTE B 2% (AR ELAE T, X AR AR A AT X6 T
FHHL W) 2 FE Ve 00 i B A 12 — 8 1Y E & A
( Tsiftsis, 2020) , HIX AN RE 75 & 3CH 45 H 1A &
ABE R B B 38 R U A A A, FRAT
I 8 A B8 IR %) 22 B A ) 22 AR A AT AN [] A
Y R e rh DU B S A RN L Hh
SN T ROV By 3%, AR = RHEY 2 S
Az B8 PR B AH B 25 R 4R — TR R IR AR F R
W . (1) BIF5E DX A5 1 1 B L 4 9 10 Al 9l 2
BRI R AR B 2 RHEY s S TS
ZARIE N 1Y AR AF PR BT o i v Ak B A L b R MR S
A 0 22 B IR T i T A B Y L M
W SRR L TOURE b v ) A7 A 1) G S5 4 =5 A5 g
2% ( Paphiopedilum appletonianum ) | TLFg 111471 5. 2% %5
Prifa . Hik, 754 5 i & LAE i &
JOORTE AR X AR B R AP (2) WS R I
w R AR AR T W 2 R Y IR, AR5
i iz 3 K Bl 22 B A K ROk ) OC BE AE

B B R T X AR T AR IR — AR
Pl X, A= BEAROR ™ E D S DR AR A At 2 Y
TFRAE 8l N i 8 T 40 22 5 MO A 42 4 B A=
PR KE I AT, LA SRR S K PR PR R 906 30 2
SPEECHR I A1 B e L 3 A WU S AN A )
RN HL, X AU 22 B A 5T IR 2 A A 52 2
BB, SR XA KA e PR A B8 KM AT s
NS 2 A B B0 TE A A B 51 b E AR I
L o % S BR BRI 1) S5 i e 244 AT B 428 B e 1
WZ L5 5, X0 T 22 AR ) 2 AR AV S
P MRS+ o0 b 28, (3) 2R P R4 A
S H HE—J10), BOZ B R g2 2, i B T
VRS UF R AERT 1N B ) FE AR R T 3 i ke 3
HEBE ZR AR BEAT , R R 45 A 85 14 R S0 AR B R
o 2RI W Xk G A S5 A R R AR X R G
F— BT A, wit xf LUK 2 3 e 00 19 R4 AR

SE .
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