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Abstract ; In order to protect and develop wild Orchidaceae (orchids) plant resources in Beipan River basin of Guizhou,

scientifically screen high ornamental value orchids and explore their environmental adaptation characteristics, we took
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orchids distributing in Beipan River basin of Guizhou as the research project, selected species with high ornamental
value based on analytic hierarchy process, and used clustering and redundancy analysis to identify the species
composition of plant functional groups under different environmental conditions. The results were as follows: (1) There
were 74 genera and 249 species (including varieties) of orchids, the horizontal spatial distribution was concentrated in
two areas, namely the border area of Wangmo County and Ziyun County, and the western area of Panzhou City,
repectively. The vertical spatial distribution showed an “intermediate expansion” with the change of altitude, the orchids
were mainly distributed in the range of 800 —1 600 m. (2) Orchids in the study area could be divided into three
ornamental grades, the first was the excellent grade for development, with 51 species, the second was the reserve grade
for development, with 170 species, and the third had 28 species with low ornamental values, which were not necessary to
be developed as ornamental plants. (3) Development optimal levels of ornamental orchids in the study area could be
divided into four ecological function groups, which were low-altitude shade-requiring non-limestone mountain functional
group, low-altitude heliophile limestone mountain functional group, intermediate-altitude shade-requiring limestone
mountain functional group and high-altitude heliophile non-limestone mountain functional group, respectively. The types
of adaptation of orchids to the environment varied greatly among different functional groups. All the above results indicate
that screening high ornamental value orchids and dividing their ecological function groups is conducive to landscape

application, scientific protection, introduction, domestication and development, and field regression of orchids in the
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FHorb =2 Ja YR 22 @ 5 R AR IS R (H IR AR R
B, B4, SeM A A B | 5 A RO R 0T
FEBE S RHIF B T S =2 46 2 03 XA A B A 22 R
Yk AT % K [ R B WO AR | 51 Rl R B F AR
A L IR Y A 22 R W i g | R Ak e R P A
W IE DL R AP RS AR

b 22 SO IR SRR 22 A0 R TR E AR 5L 44
A6 CJRF3r,2018) JE S KB Z 4 H & B ALy
A6 455 1) 8 RS 40 B AR =2 B AE 5 A AR 8 R
TR, (ER AR S LB A i A7 5 A B
ST 0 2 8 B o Bh B R 08T S Bl O &
(Peijman et al., 2016) , & i LA = LW
PR, R, AT A7 R A 22 A8 Y38 5K
A A5 57 2E 2= BHE W 47 20 B B0 5 R 42, 3
o B A 2 W =2 R W K 4 VY R L sk
A% DX A 1) b B A RN A 2% B AR BT A BT A
2R P B A T3S 0 AR A PR R (TR BRI A
2015) o S b Ak rb [ 7Y R A g M L M, HJE M
SO 2% W B R A T FR 2 A TR Y 61.9%
(K, 2011 ) , KRG A 35 S AL 72
1, ZEPECE T 0 B A = R Y PR UR 5 JE
JC RV IOy S, 2 B A 22 R ) A 2R B



14 BENCREE . SN AC BV OW B =2 BHE Y SO I REREDT 5 169

BB 64.43% (M A, 2022) o AR Y
R 2 AE T 33 09 0 SC 0 97 , e Ml i F MR 2B
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HT T S It 25 0 Sl S0 M A e 7 M R A A
A TR RE DT MR SE B DL T T Y PR
1.2 /K53 70 2 EE B HI4E

F BP AN A 22 BHE Y 2 45 B B 3 A AreGIS
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MRS AR PR B (R 1) JFSEAT PP LB H
BT, BT R S DB R 5 A BE AT A 1 S A R AR A
Y HEBAN P I, 225 -4 (2011) B AT R
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Table 1  Judgment matrix scale table
T BE X bR o
Scale Meaning Scale Meaning
1 i i1 j A ) EE 2 3 i L R

i and j are equally important

5 P W

i is obviously more important than j

i is slightly more important than j

7 i b e AN

i is more important than j

9 i L T 2,4,6,8 R E RIS AU WA
i is extremely more important than j Represents the intermediate value of the
above adjacent judgment
% PE SR T b, ISR SRR | B O, = 1/,

Reciprocal

If the ratio of the importance of factor i to factor j is b;, then the ratio of the importance of factor j to factor i is b, =1/b;

K6 55 ) W7 B 1) — B0 L 8 (consistency
ratio, R, ) /NTF5EF 0.1 B, vl DA A J] Wi 40 4 LA 3
T — 2t BRI R R R S R O TR AN 4
RAR(FETK, 1991) o WHERAKXN R =1/1,,
FH .1, (consistency index ) A FI| Wi 5F B — 2 Mk 45
b, I, ( average random consistency index ) A H] W 4

WP REAL — Bt dE s (3R 2) , n) A R RAT (B
¥ ,2006) ,
1.4 EYIhEERE R R

L S RERE A 3 3 IR TR B SR B R R
AIIFSE , Rl o3 e AR B F 58 15 S A 28T , F i
BA G — MR e HAR S b, AT AR R 5
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Table 2 1-30 order average random consistency index I

58 I [ I 48 I [ I 58 I

Order K Order ® Order * Order K Order *
1 0.000 0 7 1.360 0 13 1.560 0 19 1.632 7 25 1.668 6
2 0.000 0 8 1.4100 14 1.580 0 20 1.640 3 26 1.670 5
3 0.520 0 9 1.460 0 15 1.590 0 21 1.648 1 27 1.675 5
4 0.890 0 10 1.490 0 16 1.605 0 22 1.653 1 28 1.677 9
5 1.120 0 11 1.520 0 17 1.615 8 23 1.659 1 29 1.681 6
6 1.260 0 12 1.540 0 18 1.626 4 24 1.662 2 30 1.684 0

H B REEAS [R] 4 A 0 0] 43 1A (] 7 ) BE T (X
PR,2020)  ABFSEEBCEER AL SR B ) Al
BEAY AR EE N R T A AR RS
FAR bR, 12 ] SPSS 20.0 AAF XS 2% 2= BB P AT &R
45 R 2543 M7 (hierarchical cluster) , M1 75 21| - 34 Bk
Fe (ZHIE]) RPIR I 455 R M4 R i 4l 4 A
L 2 8 FE 30 5 0l SR FH A R ) o 28 T A v
(Noble & Gitay, 1996) , % F| H [F]—F 2 AH RU A 5
TR AR YR o3 R TRl — AR S T RERE

G54 T FREEAE M Y SR OC 3 BT BE B 4 4t S
W b 5 B 05 8] 1) AR A5 O AR T a0k ) b AR gk
17 B # $ X%F N 43 B ( detrended  correspondence
analysis, DCA) , i T 4 By #1772 KR8, 2 K
BEE/NT 3.5 B, JTUA 5 ¥ ( redundancy analysis,
RDA) # #iL i XJ [ 43 B ( canonical correspondence
analysis, CCA) B 7 & 4 & % S0 br (9K & 1,
2018) o AW IR BT 45 25 HF e b 0 16 K A
/T 3.5, Wiz H Canoco 4.5 B4, % FH RDA
GBI BRI 1 ) A AH OGO &R, AT E— 2P
75 FENIE SR 0 B e A5 0F 508 XOUL 0 2= B 9 4=
SBERERI 34521
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WA, R A I, N1 % BEAIG, BB AP e 3,
XA L R Y PR HE T R AT A A BT AR P
BT 2B R 28RBS A A 2 S R
AR R S i K7/ b S s W FRUR I o S (A 2
PEEE R — 8, oA Tk X 22 B 33T 58
A, Horb 13 A UL BT IR X3k
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2.3 MEMEEMN

231 MEER AR 5% RIBEE(2006)
FIBIEFE , A 8 2 YR Jo b7 A5 78 44y 22 D B O &5 5 22 B
FE AR IR MR | i ¢ 6 FH B AR 26 2 B W 3¢ 75 oK
AR R MR AE IR | MR DL R AR 5 25 Motk 4 A4S
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Fig. 1 Horizontal distribution density map of orchids in the study area
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Fig. 2 Statistical map of vertical distribution

of orchids in the study area
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Table 3 Analytic hierarchy model

P
b2
Standard layer

D
wIEE

Bottom layer

A C
Hir2 LS
Target layer Constraint layer
C,
HRPER

Whole trait

C

P, TG R Life style

P, H#! Plant type

P, # 5 Plant height (cm)

P, H4RAEW Natural flowering period

2
AETEIR . P, BARTEHI K Overall flowering period ( month)
Flower trait
Y X 22 BHAE ) P, AL Flower visibility R
AN B T o B T Li=L7/ B
Evaluation of P, fEB % Flower branch number Orchids to be
ormamental value of P, fE%0 = Flower number evaluated .
orchids in the study area
P, f£7 Fragrance DI D2 D3
P, PAAE IE 11 4% 55 10 FX Radiation area of single flower front (cm®)
P, #2253 Perianth color difference
P, R 5% Perianth specificity
C, P K Leaf length (cm)
AR e
Leaf trait P, 5% Leaf width (c¢m)
P s "M% Leaf number
P IH {2 Leaf color
C, P, B%25 K Pseudobulb length (cm)
RIS
[EES N . P {15 i 25 5 R Ak B A2 Maximum diameter of pseudobulb (cm)
Pseudobulb trait
x4 ZENEEFZITER
Table 4  Statistical table of comprehensive weight values
C . P i .
H Weight o W H Weight LR A AR
2y )R 1;X( A_Cc_l)g PR ’ (C—Pevl)g Cumpr;:nfigﬁweight
Constraint layer ! Standard layer !
C, 0.271 4 P, A {E M Life style 0.129 0 0.0350
LN ERIN ]
Whole trait P, PE7! Plant type 0.607 9 0.165 0
P, # Plant height (cm) 0.263 1 0.071 4
C, 0.545 0 P, H 2R 461 Natural flowering period 0.044 8 0.024 4
UAEIN . P, AR A K S Overall flowering period ( month) 0.101 6 0.055 4
Flower trait
P, AE 5 Flower visibility 0.119 1 0.064 9
P, A 4t Flower branch number 0.101 8 0.055 5
Py = Flower number 0.111 0 0.060 5
P, W& Fragrance 0.112 2 0.061 1
P, PA4E 1E 18 4% 5 TH AL Radiation area of single flower front (cm®) 0.186 1 0.101 4
P, AEH (2% 5 Perianth color difference 0.116 3 0.063 4
P, {6845 5% Perianth specificity 0.107 1 0.058 4
C, 0.126 7 P, M4 Leaf length (cm) 0.1357 0.017 2
ﬂ1“|“}‘5>|j( P, M 9& Leaf width (cm) 0.118 4 0.0150
Leaf trait
P, M4 Leaf number 0.239 9 0.030 4
P {4, Leaf color 0.506 0 0.064 1
C, 0.057 0 P, 825K Pseudobulb length (cm) 0.500 0 0.028 5
13 fke —H b s
Ml = kR P B figk 25 5 R A AR Maximum diameter of pseudobulb (¢m) 0.500 0 0.028 5

Pseudobulb trait
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Table 5 Detailed rules for each index score of standard layer
/38 Score
_ — J.
bR )2 bR
Standard layer index
5 4 3 2 1
P, L% Life style — b A 7R [ A 7 J&§ A= 7 —
Geobiontic type Epiphytic type Saprophytic type
P, #7 Plant type A — B W FARL, BB L —
Peculiar Compact but Loose or messy
conventional
P, # 15 Plant height (cm) 30.1~38.0 38.1~45. 0 20.0~30.0 45.1~50.0 >50.0, <20.0
P, HARAEH Natural flowering period — £-Z% Winter # 2 Spring #Z Autumn HZ Summer
P, AR 7~8 11 5~6 1N 3~44 N 21 H 1)
Overall flowering period ( month) 7-8 months 5-6 months 3—4 months 2 months 1 month
P, £ JE Flower visibility 52 4zt A — TNy N — TE A HERLT A
Exceed the foliage Near foliage Hide in the
completely foliage completely
P, AR Kt 7~8 5~6 3~4 2 1
Flower branch number
Py T Flower number >20 11~20 6~10 3~5 1~2
P, {67 Fragrance — — A Have — JG None
P FLAE TE 1748 5 1A >50.0 25.1~50.0 10.1~25.0 5.0~10.0 <5.0
Radiation area of single flower
front (cm?)
P, LW EI (L2 5 — K Large — & Commonly J& None —
Perianth color difference
P, #8471 Perianth specificity TS SR 4 I — TS A5 — LRt R NETA
Specific structure is Specific structure Specific structure
very obvious is obvious is not obvious
P, M Leaf length (cm) 15.1~30.0 30.1~50.0 50.1~80.0 10.0~15.0 >80.0, <10.0
P, M5 Leaf width (cm) 1.1~3.0 3.1~6.0 6.1~9.0 9.1~13.0 0.0~1.0
P %5 Leaf number 13~30 1 2 6~12 3~5
P M€ Leaf color Z @ o A — BE AR REHN AR —
BESCEBE L Monochrome and Monochrome and
Multi-colour, or dark leaf color light leaf color
with obvious
markings or spots
P, R %254 Pseudobulb length (cm) 3.1~5.0 1.1~3.0 >5.0 0.0~1.0 JC None
P B 25 I RAR EAE 1.1~2.0 2.1~3.0 >3.0 0.0~1.0 JE None
Maximum diameter of pseudobulb (cm)
T — FoRIKIER TR,
Note; — indicates that the index does not have this type.

A 2B 51 Fh, 5B X SRR 20.48% , H:
HEEA IR HEA AT TR EE LY 2R | 2R LR
2@ SRR =R O F (R 6) . B
FFEEAGE I, LA A5 2.00~2.60 43, 3 22 FL
FE® 170 B (5 HE 68.27% , 58 =% T RARSE S,
L5151/ T 2.00 43 it 28 (S T 11.24%

TEX = R B SFE A, T A5 g 2 R
JEWFFE DX L35 WL B A (I 5 o ) S A ELAT — 3 1 %
PR TERME AR R AT IR T, B B 9 I & i ]
B, IF Rk RP S, FOOT A — it
TCAB AR AR B AR AR 0k 2 SRy B R, #8 BA  Jl
5 R AL, A BRI D RO BOBE I, HAE S



174 70 W 44
x6 MARGEEEIHZMTH=ZMEDZIERES
Table 6  Scores of each character of the top ten orchids in the study area
Wb B %ﬁi’f’#%ﬁﬁj\ ?Ef*v{k?%% ”f‘#’lﬁ%ﬁ T 25 1 IR AG He4
Species Total score Whole trait Flower trait Leaf trait Pse.udobulb Rank
score score score trait score

BREEIE Y24 Paphiopedilum malipoense 3.782 6 1.321 8 1.876 6 0.527 2 0.057 0 1
W P, armeniacum 3.439 4 1.179 0 1.729 9 0.473 5 0.057 0 2
% 2% Cymbidium sinense 3.2935 0.992 0 1.8953 0.349 2 0.057 0 3
fE 98 >4 Paphiopedilum micranthum 3.283 4 1.036 2 1.729 9 0.460 3 0.057 0 4
FRY 2% P. bellatulum 3.218 5 1.036 2 1.628 5 0.496 8 0.057 0 5
PEEEE 3k 22 Cymbidium tracyanum 3.154 2 0.885 5 1.832'1 0.379 6 0.057 0 6
[ €Y 2% Paphiopedilum concolor 3.118 1 1.036 2 1.579 6 0.445 3 0.057 0 7
B 2% Cymbidium suavissimum 3.110 8 0.814 1 1.873 3 0.366 4 0.057 0 8
K 2% C. erythraeum 3.048 9 0.791 9 1.820 4 0.379 6 0.057 0 9
WYL 22 Cypripedium lichiangense 3.047 5 1.036 3 1.478 2 0.476 0 0.057 0 10

RRFMB TR, 5 BIF K S & kSR g
VIR B, A AR 5 | Fh DI B 5 40 300 o B DL R
FE R F XSG, WA R W5 A & i 0T B R, AF A2k
AR LR R0k 25 T B H BOR S a2
Ko B G LR ) TG 2 R AR AR R A
JRIERMEAR LB (B A AR, P E T 10 AR
A 22 RHEY, ST DR AR 22 RHE Y (11 Fh) B4
KEB4r . B R B A 22 e b i i HOAE R 2 A0 /D
9 IR IR, 8 97 A K AE o i LR R 47, HOW
TR, 38 AR BE R A A (B A S AN (A
B KT WUEMAE, e LI K I, 80 3 A A S L
UL/ B A A

2.4 EYINEERERI IR

2410 RESH  FEWRXIHER 51 A eE =&
HaY v, bR A ) 35 b RE DT 31T 886 A4, B2k
P EE B 1Y 20 SR, R 866 4>, FE T4
A7 A PR 1 B8 = A A 2R 28 0 B 45 1 dn (%]
3 Fis, MBI ES N N 10 BF B 35 RO 22 Bl
FEYIR 53 4 RIS Rl e e HL7E B A1 9 o0 A S
L, B2 A E RIS Y s B EOR
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i P BcE: (40D KAPRE Tree diagram using average join (between groups)

TR AR B R A I Re-adjusting distance clustering and merging
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