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Prediction of distribution patterns and dominant climatic
factors of Cymbidium in China using MaxEnt model

ZHENG Fang, HUANG Zhicong, CHEN Lijun, WANG Meng, YAN Yuehong, CHEN Jianbing "

(' Key Laboratory of National Forestry and Grassland Administration for Orchid Conservation and Utilization ,
The Orchid Conservation & Research Center of Shenzhen, Shenzhen 518114, Guangdong, China )

Abstract; Except for Cymbidium lancifolium, all the other species of Cymbidium have been listed as the national key
protected wild plants. In order to explore its future distribution patterns under the future climatic, we gathered the
distribution information of Cymbidium and 19 climatic factors, and used the Maximum Entropy (MaxEnt) Model and

Geographic Information System ( ArcGIS) to predict the future distribution patterns of Cymbidium in China. The future
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potential distribution patterns of 20 Cymbidium species were predicted under nine different climatic scenarios, including

the current climatic and eight future climatic scenarios (two kinds of greenhouse gas emissions for 2030s, 2050s, 2070s

and 2090s). The results were as follows; (1) The precipitation of the driest quarter (Biol7), annual precipitation

(Biol2) and temperature seasonality ( Bio4) were the dominant climatic factors affecting the future distribution of

Cymbidium. (2) The suitable areas of different Cymbidium species had different change trends in the future scenarios,

and the dominant climatic factors affecting them were also different. The suitable habitat area of eight Cymbidium species

such as C. dayanum gradually increased, while the suitable habitat area of 12 Cymbidium species such as C. tracyanum

decreased as a whole. In conclusion, the results provide an important reference for in-situ and ex-situ conservations of

Cymbidium, and have positive significance to the conservation of Cymbidium and other endangered wild plants.

Key words; MaxEnt model, species distribution models, dominant climatic factor, conservation strategy,

climatic change

SRS R H AR MR o A A B R
Z— AR S X A S R G A M AT RE TR A
IR B S5 AT A Sy T AR ) 22 A A A 34 7 A S
(Bellard et al., 2012 ; kA1 E FEW,2013) . 7
i £ R 100 4F B AT 3 5 B skF b R iR
JEETHT RZ 0.85 C, Biit = 21 4R, 5k
AR LE | 42 BROT- X 1 2 1R BB T 0.3 ~4.8 °C B
IR Rt 2% e A B AR 4K (TPCC, 20145 28 K
85,2007) o, IR AT RE 2 T BORZ B T
15340 X 22 G, WG 0 b 3t 2 AV 1kt 25 5
L AR A1 10 BB /)N 1 i £ ) b K 266 ( Thomas et
al., 2004 ; R4 2016) , B, 2R A28 4k
SR M) (4 M B3 A5 A% SR ( Bertin, 2008)

W) B A5 A A (species distribution model ,
SDM) ( Elith & Leathwick, 2009 ) XJ /A [6] < & 155 5+
T YRR o3 A XA AR R GF B SO BE T, 2w
Iy N HERY (Hu et al., 2015; 5K £ 35 4§,
2019) Mzh¥) (#1455 ,2020) o, Hod, i 56
223 Phillips %5 (2006 ) FF & A9 5 KA % ( MaxEnt)
A AV AR A T 25 S o, PR R R A (PR A
2015) W HE Nz, EEME )8 (Uraria) 14
Y (KRB, 2020) K 2E ( Cymbidium goeringii)
FNEE % (C. faberi) (L5 2018) FEMF Ak (Acer
catalpifolium) ( ¥{ & 55 ,2021) KB A2 ( Tsuga
longibracteata) ( ¥ 35 45 2018) 45 2K B p 15 3
]

22 J& ( Cymbidium ) J2& % B} ( Orchidaceae ) W it
HUWBEMEN R Z —, K22 HE MR &
T MU, B HEMRE 2 0% SO A 2
., ZEEEH A 80 A F ( Yang et al., 2013,

XUAPEESE , 2006 ) , 32 2704 T 3 9 AR 5 0 By
Hb DX DA R AL &R | 8 R B A TS T Y
HE4R L X (Chen, 1999) , H A K AEAR T I 58 it £
AR TE A R E TR T, P E R ZE
()53 A s 294 60 i, Hirb 20 Z 50 h E AR A
(X g Ak 577, 1998 5 ) A g AR L O, 2002,
2004 ; X1 {45 ,2005) o SRT, 4Rk i AR 2
ERNETES T H &5 FH, &5 2 FHEY 94
5 2UmDEAL B A BE IR H 25, LA AR BOIR A7 3
J M, 22 0 S B A B R AR 4 SR )
rh O 6 S R 32 U AE R

AAGELL 2B 22 JE AR A A S & R 19
AN R A o PR R AR i AR FE P BT 5 U I A A
A ) SCHR AR B A7 B AE B, LA R b B B b A
TF (https : //www.cvh.ac.en/) R B A {5 B, R
i MaxEnt B0 Fl ArcGIS Hi B {7 B, 5 48 23 18] 23 Hr
oA B 150 I 3% Je A A A TR A S5 BV AE 4y
A3 DX, AR DLR TR, (1) 0 43 A 22 T AR ) T
RN FSAGAE 5 T AW TE 3 A 46 Ry A2 Ak 5 (2)
FE SR 22 JRAE Y A A% s i R RAER 5 (3)
2 @AY B B AN A | RGeS 28 A ) EE A R
PRI A YA A ST R A B S K Al N SE B S %

1 #B 5T %

1.1 #EW E L2

L1 AR RAE K EAEY &) (BRG
Jet,1999)  SCHik LA B br A0 5330 2509 43 A AR
TR A ) =2 JE AT ) ) D 50 43 A1 a5 IR AR v
BN SEBR A3 A DX AT BF Ah S MR A 1] Sk R



6 1 KR4 . BT MaxEnt SR BN e [ 22 J AL 09 0 A 4 Jey I 2 = U 5 1029

PR 0 A A5 R4 B RS2 BB I R A 05
SRR EPS
1.1.2 Shfr o Afz & WIFh A {5 BRI T =4 ik
T s — SR AR R A o 5 B A A, O A R R G
15 GPS Sl e 57 4R 45 5 — 38 o A (] [ P 1A
KT AR FRICHR, 4% ) H T 3 /Y A b i, 1A
5 AR bp A R AR N ) 28 26 8 AR bR 5 = J2 18 v B
FHYIBRAAE (http://www.cvh. ac. en/) FleEkKA
Wy ZFEPEAR B W 4% (https . //www. gbif. org/ ) 3K BUPR
AR AL AR Wit Pl E=A A, kA5
228 35 AR I3 170 5% o fiid sk, S BRAR BE
WA S A5 R A A5, DA R T 7 I SRR 1) R B A, i
ZAT3) 24 DRI 915 AR ATICE
1.1.3 AR B F 44  ABFFEE R B (1970—
2000 4F) Fl K 2K 2030s (2021—2041 4 ) | 2050s
(2041—2060 4F) , 2070s ( 2061—2080 4 ) F1 2090s
(2081—2100 4F) £y 19 A I 7% dls , #2908 T
TS AEEE P2 WorldClim (http ; //worldclim. org) ,
236 3 B AR 2.5 ming BLALA R HdE 2 AR I
1970—2000 4F A ER AN [ TG 3 10 5% B R KR
SAREIEA L, AR B e CMIP6 313
K54 2.5 min 19 BCC-CSM2-MR #2 T (1 SSP1-
2.6 A SSP5-8.5 MK . HHa 2t ArcGIS 10.6 4K
PFIY RN T RS 56400 ASC A%,
114 vH 2R A W84 M NCBI (https://www.
ncbi.nlm.nih.gov/ ) B4l B2 AR 17 B A6 28
IR/ R iR S 3 N S I A i N N s L e =
( Geodorum eulophioides ) Y 25 44 & K 41 1E b #0235
o ok AR 2k P AL {5 AT GenBank % 53¢ %5 1 L
x1,

g3 A, BRI A B 95 22 ( Cymbidium
cyperifolium) | ¥ B 2% ( C. elegans) . ¥ W 2% ( C.
iridioides ) F) SRR FE R 4
1.2 HRAE
1.2.1 #38A R MaxEnt version 3.4.1(http://
biodiversityinformatics.amnh.org/open_source /maxent)
AL, =2 Jim AL A AN [) O 1 358 B9 T A o A A
JRy BB GRHE 75% , XAy 25% 47 BEALL 73
Pro Ky B o3 A Ko 5 e N 7 ol — i S A
MaxEnt 9, 345 JJ V) 1 ( Jackknife ) , 22 il mi 1 fil] 2%
iR K URIIIESS
1.2.2 BAAEEE RHZEE TR Z

(receiver operator characteristic curves, ROC curves )

XS RL R BEFEATIRAN . ROC £k 55 1 Ak A iy
B XA (AUC) B RN BAT A 32 i SHE 52 0 1Y)
FEPE, AT T O f 9000 A5 R Y o A R (XR KSR,
2014 ; A5 ,2017; 4555 ,2019) . AUC (9 HUE
JEEH 0~ 1, HIRE B R R 7 5 BEPL 7 A Bl | 13
AR, 24 AUC {HM 0.5~0.6 B, Rn st
TUFHI S5 24 AUC {54 0.6 ~0.7 B, s i 44
A2 25 AUC {HM 0.7 ~0.8 i, & B Tl & S —
;34 AUC {4 0.8~0.9 B, Fom B &R 4T 5 Y
AUC fE R 0.9~ 1 B, Fom BRI 5 47,

1.23 A REHGX 45 MaxEnt 458 5y e 4
9 ASC I A% =, B o m 22 AreGIS 10.6 1, ffi ]
“ ArcToolbox” H i “ A% 2% 4 T 5.7 5% 4 g A% %k
i, R 55328 T B (reclassify ) 7 K =2 J& A1 9 (1)
AN CECPE R IR O R [a] W S 4 97 ((natural
break ) " X3 i% 4 25, BPAEE A X ARGE A X
A KRR IS AR X, IR AR IX R TR,

1.2.4 2K FAME LIS S 2 E b K
BE 4 20 Bl 22 JE AE W) 09 it A 4 BRI A 7 81 A
Fl HomBlocks ( Bi et al., 2018) % {4 iE 47 % X 41 )¢
B L XT 5 X 45 2R F) H 1Q-TREE version 2.1.2
(' Trifinopoulos et al., 2016 ) , ¥4 # % J& A ¥ i) ML
( maximum likelihood ) & 4t #t b # , Bootstrap {H 1%
1000, d W B LB B H 1Q-TREE N # i)
ModelFinder ( Kalyaanamoorthy et al., 2017 ) #f 17
T

2 HEREHHH

2.1 MaxEnt HEFNEES HIER
2.1.1 BEA s AT 38 FH MaxEnt BRI T 19
AR TR AW 2B Y 28 X H T 20 A~
Tl (5541 4 Fh 22 @AY O E S B R 45 Bl 5
AN AR T T 42 & 0 A AT A R ) 76 2448 ROk 4
A ] B PR AN A [F) A0 1 50T A b 20 A A5 180 1Y
AUC {7 0.849~0.992( 5 2) , F-H4{H H 0.953,
FF ROC iy 28 23 A v 5% MaxEnt FU 74 24 /i
S ST A 22 T AT ) Vs A b B 53 A 45 SR AT R
5, o Ar s 2R 4E (training data) AT 4E ( test
data) ) AUC {H 2% 7] 3% 0.916 1 0.911, i€ K F
BEHL T ( random prediction) i AUC {& 0.500 ( &
1), 2 Wz R0 1) &8 SR v g vk e v, T DAL 7 22
JE AE W TE ] B TS AE 53 A XL S



1030 |1 I G/

43 %

x1 HARFANELRER

Table 1 Information of sample used in the study
WFh 2SS E AN GC ik Hos 3]k
Species Genome size (bp) GC content (%) Accession number Habit
2% Cymbidium aloifolium 156 904 36.9 KC876122.1 Wt4E Epiphytic
AR C. dayanum 155 408 36.8 MW160431.1 FffE Epiphytic
M54 C. eburneum 156 520 36.7 MK820374.1 Wi 4E Epiphytic
2% C. ensifolium 149 245 37.1 KU179434.1 Hif: Terrestrial
KM% €. erythraeum 156 327 36.8 MK820373.1 Fff2E Epiphytic
H C. faberi 157 262 37.0 KR919606.1 Hb2: Terrestrial
Z > C. floribludum 153 998 36.8 MK848043. 1 W A= Bt 55 WL A Epiphytic or rarely terrestrial
2% C. goeringii 157 192 36.9 KT722982.1 HbA: Terrestrial
JE3k 2 C. hookerianum 155 447 36.8 MT800927.1 B4 Epiphytic
FE2% C. kanran 150 217 37.1 NC029711.1 Hb4: Terrestrial
2% C. lancifolium 149 945 37.1 NC029712.1 2 BB Terrestrial or epiphytic
HE 2 C. lowianum 155 447 36.8 MT576628.1 WA Epiphytic
K2 C. macrorhizon 149 850 37.0 KU179437.1 J& 4= Holomycotrophic
ffH-2% €. mannii 154 769 37.0 KC876126.1 Bt Epiphytic
TR C. serratum 149 998 37.1 MT273089.1 Hi/l: Terrestrial
% C. sinense 155 548 37.0 KC876123.1 Hi/f: Terrestrial
PR 3k 22 C. tracyanum 156 286 36.8 NC021432.1 F 4 Epiphytic
22 C. cyperifolium 152 712 37.0 — i1 A B AL Terrestrial or epiphytic
IR C. elegans 155 411 36.8 — B4 Epiphytic
W2 C. iridioides 156 596 36.8 — Wi4E Epiphytic
BT 22 Geodorum eulophioides 149 466 37.0 MK848065 HbA: Terrestrial

212 B ZEHMHIHFHEFAERT HE3
AL, TSN 5T X 22 R AR Y 4 8 B o A
SRR A R o e T 2 2= K i (Biol 7) |
AERE K B2 (Biol2) FHLEE 2 19 M A8 4k ( Bio4) , TRk
RN 46.3% 28.4%F1 7.2% , BTk A s ik 2|
81.9% ., Jilk G e 1A A9 B AH 5, Rl ArcGIS
10.6 BRAFHRHL 915 4~ 2% J& HE 9 43 A 1 i S 1
5B, R SPSS 23.0 #X {4 1Y Pearson #H ¢ R %7k
I AR F R FH G R B A OC R 8171 <0.8 1)
SAER 3T 11 >0.8 AR 7, 44 B STk R
BR ) — A, feJa 0 38 7 A S 7 Bio2
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(A5 T AT 4 M F00 , 45 R 7 224 i S A
BN X 22 JE R W 4 b R A B 0 K ) A A TR
FAJ5°4 Biol7 . Biol2 H1 Bio4 , TTHk #4351 °850.0% .
27.3%H1 15.9% , STHKF S AL H] 93.2%, HE 2
A 2 B fdE B Biol2 7 5% 12 7% 2 v il i,
B 25 e g s A WA A U/ 1 £ e 2 1 AU
T/ Bio4,

22 JE AW 43 A %F Biol7  Biol2 Fl Biod HY W [
Mk WL 3, =@t 7 T 2 2= 7K & 50 ~ 200
mm F¥) DX 35 P A0 A BE R R, TE 0~ 57 mm 5 TN,
SYATAE R K B R E AR O MK =R 57
mm Ji7 , 70 A HE R B K B 5 A OGS R OK &
it 630 mm J&5 , BEAK 58S R e 22 J& AR ) 1Y o3
fi MR AEFRKER 2 000 mm B, 12 )8 17 76 R
R, PEBEAE B K I (38 0 A e R 5 K & 52
FUMIE ; AR PR K B3k 31 4 000 mm LU, 77 76 HE
BRRFFAAS , W FE M AIEA 3 CHf, 28
) A7 A M 5 0 e, i R 2 o M AR b i T
= R YAFAERE R 2R B

FHR LR E(C dayanum) F1 90 &5 & (C.
eburneum ) 3R 53 A () S A% K -4 Biod Fl i 1% &=
RYSEIURE (Bioll) ; 5 S 2% (C. serratum) Y
2181 i o e W 7S B S o - 5 A N
(Bio7) 1 Biod4; £ 5 8 % (C. sinense) Fl 8L >4
( C. aloifolium ) b ¥ 7347 1 A5 R Sk B 111 22
JK i (Biol6) #1 Biol7; E£F3 £ % (C. lowianum)
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Table 2 AUC values of 20 Cymbidium species for the nine climatic scenarios

. SSP1-2.6 SSP5-8.5
YIFh Species ciijfm
2030s 2050s 2070s 2090s 2030s 2050s 2070s 2090s
22 J& Cymbidium 0.909 0.905 0.91 0.908 0.907 0.907 0.906 0.908 0.909
B2 C. aloifolium 0.980 0.980 0.979 0.981 0.979 0.984 0.981 0.980 0.981
P22 €. eyperifolium 0.962 0.955 0.961 0.959 0.957 0.960 0.958 0.953 0.965
L% C. dayanum 0.962 0.963 0.960 0.961 0.959 0.961 0.962 0.965 0.955
M52 C. eburneum 0.976 0.977 0.978 0.974 0.976 0.978 0.973 0.974 0.976
PERE2E C. elegans 0.969 0.974 0.975 0.974 0.971 0.974 0.968 0.970 0.971
#2% C. ensifolium 0.938 0.935 0.937 0.934 0.937 0.936 0.940 0.931 0.938
K22 C. erythracum 0.956 0.969 0.965 0.963 0.969 0.972 0.964 0.961 0.965
2% C. faberi 0.899 0.910 0.911 0.903 0.908 0.906 0.902 0.900 0.908
£ 3622 C. floribludum 0.946 0.947 0.949 0.950 0.946 0.951 0.946 0.946 0.950
2% C. goeringii 0.909 0.917 0.921 0.915 0.918 0.921 0.913 0.914 0.918
JE3k 2% C. hookerianum 0.968 0.973 0.974 0.964 0.971 0.971 0.964 0.970 0.968
W2 C. iridioides 0.978 0.977 0.980 0.974 0.977 0.979 0.973 0.976 0.975
J€2£ C. kanran 0.948 0.950 0.950 0.947 0.951 0.952 0.946 0.946 0.943
HH-22 C. lancifolium 0.959 0.967 0.966 0.963 0.965 0.965 0.964 0.960 0.959
L% C. lowianum 0.990 0.992 0.989 0.990 0.990 0.987 0.988 0.989 0.988
KM 22 €. macrorhizon 0.904 0.907 0.915 0.929 0.849 0.876 0.855 0.853 0.895
2% €. mannii 0.982 0.981 0.981 0.985 0.981 0.983 0.983 0.981 0.981
T C. serrarum 0.917 0.918 0.919 0.920 0.915 0.933 0.925 0.926 0.906
B2 (. sinense 0.971 0.967 0.968 0.969 0.971 0.974 0.968 0.969 0.970
0.982 0.983 0.988 0.978 0.984 0.985 0.977 0.982 0.983

PULFE 3k 22 C. tracyanum

FIEWA 2 (C. iridioides ) LB/ A7 B S A T 0 S5 TR
P (Bio3) 1 Biod; £ KM % (C. erythraeum ) FIH
H22(C. elegans) WL/ A B9 A% K 74 Bio3 |, Biod

213 ARAARAEERTT

o s Ry HEICIRAR —M
2050s,2070s F1 2090s P 5%

T 2 B M M6
7 5= A A5k 2030s
i Y e B B 4% (SSP1 -

M % A Oy B AR B (Bio6 ) ; £ 598 % (C.
kanran) . # % ( C. ensifolium ) F1 £ £ % ( C.
Sloribludum ) H P34 1) S A5 K 14 Biol2 il Biol7;
T RAR 2 B A3 1 SRR 54 Bio6 Al Bio7; 32
FHHE % (C. lancifolium ) ¥ P43 A 1) S A R+ R
Biol7 Al 5z 5% 7= [ /K 4t (Biol8) 5 F5 & VG B 1 2% 2%
(C. tracyanum) Hh B4 B9 S AR F N Bio3  Biod .
Biol7 il Biol8; I SV % (C. cyperifolium ) HuE 53
i (1 S K72l Bio7 Al Biol7; 425 R 3k 2 (C.
hookerianum ) #3434 i8S F 4 Biod F1 Biol8;
F M2 (C. mannii) WP 50 A0 9 S R F 0
Bioll; & 2 ML/ A AR F 4 Biol2 Fldx
T YRR K B (Biold) 5 3 5 26 2% Hb B4 A ) X
154 Bio6 ,Biol2 1 Biol7,

2.6 F1 SSP5-8.5) , Fll F MaxEnt #& 71 X} > J& i1 4
1) 5 7l 2R A A% S AT BN A5 B A ) A 1
SONAE A AL (MR 1,18 4 &1 6-9) .

PR ST, 22 A 1 4 A T R
248.18x10"* km? , Hoip s iE A X 1 BN 100.37x10°
m?, i A IXRIGE A2 X AR 45 50 80.43 % 10°
km’ 1 67.39x10* km*( fff 3% 1,181 4) . KK ARR
FARMRHEBCR SR, 22 R AR a8 A X T AR AR Ak il
(Bl 5) T BGE B X RGN b sl A

DX 46 /Mg JE e K ol 33.08% , H i A= X T AR 4 /)N R

JE R KN 15.57% AR 2B X AR 1 ka5

PN L i G = S P N L - LR
2 AR RHEE URERM S BFEARK 8 R
i 50 R K AR RIS T A L, AR
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Table 3 Main climatic factors used for simulating suitable areas of Cymbidium species and their contribution rates

T B e pwg en o T wesw s LR wons s s
Climatic factor A Bio3 A2k Eﬂé&{%ﬁ Blenk| %Zé@{ﬁﬁf é‘ki & 7K %7](1? |§=§7J(1%g Iﬁ]‘;—ﬂi?
Bio2 Bio4 10 Bio7 10 10 Biol4 10 1 10
22 )& Cymbidium — — 7.2 — — 28.4 — — 46.3 —
R C. dayanum — — 32.9 — — 42.4 — — — — —
M C. eburneum — — 47.6 — — 28.3 — — — — —
KHIR22 C. macrorhizon 20.1 — 42.3 28.8 — — — — —
GIE C. serratum — — 22.5 — 57.9 — — — — —
2% C. sinense — — — — — — — — 19.8 34.3 —
ZUk2 C. aloifolium — — — — — 10.7 — 22.4 29.8 —
H 2% C. lancifolium — — — — — — — — 45.1 21.6
2% C. lowianum — 56.4 19.2 — — — — — — — —
HWA2 C. iridioides — 31.6 43.2 — — — — — — —
PO R % 2% C. tracyanum — 16.3 26.9 — — — — — 22.4 21.4
Kit=2 C. erythraeum — 29.8 31.9 30.4 — — — — — — —
PHE 22 C. elegans — 20.5 31.2 35.4 — — — — — —
IEM2E C. eyperifolium — — 12.1 — 21.0 — — — 33.6 —
&3k 2% C. hookerianum — — 37.0 — — — — — — — 16.8
% C. mannii — — — — — 43.7 — — — — —
HF % C. goeringii — — — 14.4 — — 32 36.1 — — —
M2 C. faberi — — — 16.8 — — 43.2 — — 16.1 —
FE2% C. kanran — — — — — — 20.8 — 14.4 46.1 —
#% C. ensifolium — — — — — — 30.7 — — 35.5 —
248>~ C. floribludum — — — — — — 15.2 — — 61.1 —
T s B RN 2 M5 R 7 X R AL 03 A0 TTHR I (%) 5 — BRI AR T X5 1% W Fh BB 2341 BT R B/
Note: Numbers indicate contribution rates of climatic factors to the species simulating distribution ( % ) ; — indicates low contribution rates

of climatic factors to the species simulating distribution.

sk o o A R AR 2 0 IS A= X T AR AE
KR 5 2 ke B, v T AR XN R A X T R
KIFHE I, ARG % 7E SSP1-2.6 15 T,
4 A T] B iy S A DX Ry L ARG A DT AR R
RSN s 72 SSP5-8.5 1 5t T, il A= X i AR K
MEIEIN (K 4) , 3 E=7E SSP5-8.5 15 T, &Kk
4 AR R]BE 1 S AR X AR A DT R R
WEHEIN ;s 75 SSP1-2.6 5t T, bR mnid 2B X LLAR,
WX P REE A X A AR R sk e, 7
2090s BB, BFE 5T, S0 22 0 BGE A X
RS A X AR S G, R 2 AR 22 Y RS
A= X K EE A X FRAE SSP1-2.6 FISSP5-8.5
7 T X8 5 R G, o A DX R At 2 4
Jta g Hirh B 22 /E SSP5-8.5 i 5t R ,2090s =i
A X ARG i AA 68.42%

[F 7 SN S N i N
= WM Rt JEE G B EM S g
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Fig. 6 Potential distribution patterns of Cymbidium dayanum under different climatic scenarios
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Fig. 7 Potential distribution patterns of Cymbidium erythraeum under different climatic scenarios
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Fig. 8 Potential distribution patterns of Cymbidium elegans under different climatic scenarios
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