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HEA AR L A R R E S iR B R IR B R
PTAK 55 /R« vh AR, PR - BEHT, LR AR - sEXRT

( BEERE A Rlor SHRERE, B AST 830046 )

O HARE Dy E R SR W SR R AR AR )2 A AR R A 2SR R A R B, T AR AR
VB Sy ki Hb A 25 2R G0 1) S A R4y, 76 T 5 020 52 i X i £ 0 B b LA E B LA R B A A
O b R - SO TR A SRR T A A Y AR R A A A R SR Z 32 B R MR R R K iR
IoFI i S5 i B RN B (R AR AIE (A A 8 5 RN R A AR 2R A RVE SR L0 ) S Z R R s, S T 4
FGEARFE B NVE LI DA T A AR TS SRR R G R 5 7E S B R 57 B AV I X7 16 S FF
by, DA b T A A ) W B LS IR ey G HREREEAE 7 S FREE R SR F X 3 A ik (CCA)
XF 25 BEVR AN S AT S SR 5 IAEE T I OC R AT THRT, S5 3RIT . A 3 L X 2 T AR A A 27 A,
FET7HOR 15 @, Hib, SAKH 255 H MR &K H IR 2582 5% M X 5 1 AR A R 80
74.07% ., CCA HEFP&5HE Rk B Bl SEIRaR B MR A A pH (B2 S5 AN 52 0 2 T AR b Al 2 43 7 4% )
() FEEIREE A, 9 S/ 1 2 TR0 A 1A 55 0 il ) 7 XoF oz

KW AN, AEAEMA, BT, HEX R

FES RS Q948.1 XEkERIRAD . A XEHE: 1000-3142(2018) 11-1454-09

Environmental interpretation of saxicolous lichen
community distribution pattern in Shirengou
mountains, Xinjiang, China
TURSUN Aynur, ABBAS Abdulla, TUMUR Anwar”

(' College of Life Sciences and Technology, Xinjiang University, Urumqi 830046, China )

Abstract; Lichens, one of the most successful symbiotic associations of a fungus, a green and/ or blue green alga, are
known to inhabit nearly all the terrestrial domains of the planet. As the main component of the terrestrial ecosystem, sax-
icolous lichens play a pivotal role in the terrestrial food chain of arid and semiarid regions and covering rock outcrops

play an important role in rock weathering and soil formation. The diversity and distribution pattern of saxicolous lichens

W B 2018-05-21
EE&WH.: EZRARP-ES (31660009,31670023) [ Supported by the National Natural Sciences Foundation of China(31660009, 31670023) ],
YEE R BIKBSR - b (1992-) , L (4EEIRTE) , B e 2 B B iR 5E A, E 2 N AR AR R G050 K M AR S0 5%, (E-mail )
474852120@ qq.com,

CEEEE WRRIR - MoKR EA #BR, FENF AR RS EFSE, (E-mail) anwartumursk@ xju.edu.cn,
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are strongly influenced by environmental variables such as elevation, moisture, temperature, precipitation, exposure to
radiation and substrate attributes(i.e. rock types, nutrients, and rock chemistry). In order to study the saxicolous lichens
distribution pattern and substratum on the rock in Shirengou mountains of Urumqi County, Xinjiang, China. Sixteen sam-
ple plots were sampled and coverage of lichen species, together with seven environmental variables including slop, as-
pect, light intensity were obtained. The relationship between species distribution of saxicolous lichen and seven different
environmental factors was studied by canonical correspondence analysis( CCA). The results shows that 27 saxicolous li-
chens species belonged to fifteen genera, nine families and seven order, the most frequently order was Teloschistales,
Lecanorales and Pertusariales(74.07% of the total number of species). CCA ordination result showed that slope, aspect,

humidity, rock pH and light intensity are the five major environmental factors influencing the distributional patterns of

saxicolous lichen species and also showed the correspondence between saxicolous lichens and sampling plots.

Key words: Shirengou, saxicolous lichens, environmental factors, correspondence canonical analysis

T AR HA A Ry 1 5 M DX 5 5l
EBRG N EEW A Z —, 15 B Y EE A 2 ) i
PEFR B AL 5 W 5t A ALY 5 T R OC B AR T
() IR, 2 TAT A= 3 AR 1 5 o i e AR B 3R 52 0% 4 1Y
o B SORE I i AR AR ) B il s B
VTR - 0 I e G S Fl P 85 Ay H Al A ) e
KRN EJE TP RER 09T 180 LL R Al Py R 7 1)
TH R A5 B £ 14 ( Brodo, 1973 5 John, 1990 ; John &
Dale, 1990 ; Eldridge & Tozer, 1997 ; Torbjgrg, 2003 ;
Kumar et al ,2012,2014) , —fB3EW 4540 (Fp2k |
RERE BE A HE RH XA RE 1 TR ) K G
(KRG REPK T EET) ) AL A HRE (JT R 1Y
S 5 pH (A ) 25 Wl A 70 A Y = KRR
(Brodo,1973) , X 5 A HUA T &, A 10 4= b A<
R s AN ACHE 7% 1 it A AN A 52 3] 24 1 < fie
()5 0], T EL AR S T A AR K R ) Y B AR R AR 1Y
FR I ( Brodo, 1973 ) . & i A= A A3 it ) BRAE
FHAE T 22 (R 4= A B0 B Wy A 8, iy L e 5 1 e
A=A BB W 45 A 2 VR RTIE hCa A BECH  )
HR B 33X 0 R B A IR I I B 2 5 1A )
TG M A BRI FErh . IR s fe T R
AR 7 3 sk, HE B B 00 2 5 ) L T B G 25
RT3 Ak 27 R ) B il o3 %
T A b AR SIS 1) B DL KR i 1% 4H s D TR %
P /E H ( Rajakaruna et al, 2012; Deduke et al,
2016) o AW R/N A A BB Bm Ak AE
BT BRERRE TR A A pH E A A RN R
SRR Z 2 A A T AR M A RE I 45 R R R 2R A

(Chen & Hanse-Peter, 2002; Shimizu, 2004 ; Favero-
Longo et al, 2011;MacDonald et al, 2011 ; Rajakaruna
et al,2012; Kumar et al,2012,2014), Brodo ( 1973)
ol — M= AR AR o e S A R = A
W A B AR 28 70 A A 7 i i A K A A
Ak AT, A 5T AL 36 S v AR A P K B, 3% T
FHBE 1) 41 MO A Y R 28 Je Z A1 2 T Rl DL 1)
4 ( Brodo, 1973) , Werner ( 1956) 7& Wk 5% A [A]
FAEAA pH E A Z F AR T S AR MR 2
R C R I 2, AR Y M S 2R A A
22 PE RS2 . Temina & Kidron (2015) 78 L) 4
H1 1) Negev Desert Hb X Bl 55 ik A1 Fl G JK A 09 Hi A
HE & I R B A0 2 T 8 7K 08 DR 35 I T 1 02 52
Wil A< b 26 23 A B9 £ B R, Foder (2015) 7
Maicin Mountains W 5% 75 11 4= Hb A< B 7% B & B0, ifF
G H XA ORI & 0 R 5 BORR P A
WAERE ) By S, NI RR AR 1 e 1 AR K 2 R
LML E . Deduke et al (2016) 7EHFFE
A1 A 27 B3 X g T AR b A T 5 ) DL R X
Arctoparmelia centrifuga , Xanthoparmelia viriduloumb-
rina F1 X.cumberlandia 55 = Fp %5 T Az PR A 258
SRR I A B, B vh A 26 Ak 2 O0 3R AR
(% BE A8 2 (8] £ 78 IE A ¢ K &R Shukla et al
(2017) WBF5E 7, 76 & 5 3 5 L IX 43 A 76 A [A]
T A 1) A T AR b AR P | o A AR ) o ) o 2 B
A W2 S, LI T HROR TE IR R DR IR
JIE A R 2R G A8 Ak T 3o A AR Y R A AR
ZREER AL
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38 &

Bl N A O 5 T A b AR 9% O T R AR D
SIEFLIR « mOK R F RS ERHr - BT L B (2009,
2015) JLJEBLR - MEOKJRAE(2015,2018) FHAE )
Vs e 9T 7 i, 18 R0 B L 1805 40 #r
3k A AT 7 43 T OB In] 48 7 B A3 B A5 O 6
AR5 R L DX B 2R 28 1L IR [ SR PR X FEAR
IR ) R % 1 AR IXORIEAR 35 1 X 114 2 1 A b
AHETE AT B 5325, 91 2R F B8 % 10 43 A s
XoF 25 T A A TR I5 0 b oy A A Jmy 55 R 85 R D 1Y
KRIAT THRTE, 45 3 & B 1 A o A B V% 10 &5
o Bt 25 g 4 oo B R A AR AL, W A A AR A7 B A
Yo AR BE B KGE | KU AR O IR
e AT pH B FAR R B S, R, BF 5
LR SE B NI 1L DX T A AR 75 5 56 9 1)
()& Z X iHE — 25 Wff 7 52 T 25 T AR b A 53 A7 A =)
IAREEH T, A SR T 2 A2 T 52 4 X A )
Tl 2R | & 7 M A AE i b A2 S R G0 A S T RE
257 HAA B S RS BRI ST E ,

1 B R H 40

A NI KA F K B BB, fE 5 R A
FAHR, HAL 87°50" E,43°45" N, iZ M1 X A4 [ SR HEN
ULSCHR (BB ARST B B S 2 0S4, 2006,
IRELIR - MKIREE,2017)

2 R E
2.1 BFSMAEE

TE 8 AR FE B N A AS T[] S5 X0 B #1115
Hi16 4~(50 m x 50 m) , FEREEEHL P, DARE D7 ik
P 3~5 ANHEAS, BRI 20 SRR DT (REDT
KA 50 ecm x 50 em) ,FEH ARG 2 m, BEEEH
HRE T AR B A R 25 9 35 B A 30, DA b A
FERE 7 T ST 3 55 B AR O AR SR 35 B (John,
1990; 3L JE FLIR + kK IR FIBT AN &R dir - B £ 7
2009,2015; W FL/R » KRS, 2017) , [A] B X
BREHL A A KN SR B ml OGRRBREE AT
P AW pH BB E AN T AT T (£ 1)
(BLJEELIR - MKIR4AE2015,2017)

2.2 HES W

R FH #iL35 %F B 43 AT ( canonical correspondence
analysis, CCA) B, DLA TR A= Hb A h 3T X 42, RE 3
I 35 B O H8 b, R 58 TR DA S KO(EL T AT A 1
TRAL ., b A< (%) 55 B A JFF O b 28, 1 B B
PR AR 2524 5 CANOCO for Windows 4.5 HEA7%k
iz % CANODRAWA4.5 X iz 8445 Bl & A
17 Az #5375 30 58 B 56 2R 6 H 2 HE ) iR AT
3k (John, 1990 ; John & Dale, 1990; ¥ JE FL/R -
K IR FB AN ER L B B 47,2009 ; SR FLR -« oK
IREE,2017)

3 X504

31 EEAMKRYF S FE

LA TE T IT DX 1Y T A b A 27 A SR
BT OR IS/ (£ 2), MR 2 AT, 4 N X
Fr A M A X R R B ALK H (Teloschistales ) b 4K
A 8 A SRR T 5 2 B 0 i XA T AR
AR} 8RB 22.22% 35.71% F129.63% .,
HIR M5 H (Lecanorales ) Fl13Y 72 & H ( Pertusar-
iales) %4 6 Fl; i # 4&K H ( Acarosporales) i [ 4K
H ( Verrucariales ) 14 H ( Peltigerales ) F1 3% 4% {5t
H ( Candelariales ) B Fh 245 /0
3.2 INEFEF E B SR M R B X R T 2K 23 A B R i

DIAEHLAE R 2 T4, WA 55 B8 48 A (36 3)
AT CCA I FAF2IHE R (B 1 AE 2) o 77
B e i P A HE il ey 4 AE A 2 5 D 0.638
0.491 , FRIE A 7~ l1 5 Fofr 288 HE 1y il =2 1) 19 4 OC 22 4
w500 0.965 ,0.947 , 138 B HE 7 . 5 4 3 2 1k
P28 5 PRIE IR 18] 1 G &%

TE CCA HE/7 Bl BB A 7 i Sk i 2 o,
LR RS R A TP 2R 0 A 5 B TN - O &R
HYR/IN i Sk % 2k 5 HE e il 0 S # Rs I BRI
T 5 HERE Sl A OGN 5 Sk BT AR O ) R
IR A, EEHL SR E L
AHAE R B 1 Sk R, RN %M 5% 8 AR B T 1Y
TEAHDGHE B K, b T 55— 3 1 W 3R 7R 5 % 2K R B
R B A 1Y B A OGP R (38K R 4§, 2002)
7 FhEREE KT B AR OC R B S e S RS — |
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Table 1 Seven environmental factors in sixteen sample plots
e R T s SR I T pl fi s
Sample plot (()(;ms)lze ;(Zr;e Aspect Light intensity Disturbance pH value Humidity
1 120 35 Fadtim NW 5 5 7.24 1
2 87.6 27 M S 5 5 6.54 1
3 183 42 ZRF I SE 5 4 7.21 1
4 250 20 Jerig N 4 4 6.87 2
5 158 35 PEdb 1 NW 4 4 6.69 1
6 76 18 PE R 1) SW 4 3 7.25 2
7 93 37 FI S 4 3 7.86 1
8 104 42 M S 3 3 6.25 2
9 115 33 PadLr Nw 3 2 6.54 2
10 65.8 27 ZREg ] SE 3 2 5.85 1
11 170 24 PUEG ) SW 4 2 7.25 2
12 157 47 Jer N 4 1 7.68 2
13 124 33 ARt m NE 5 1 6.98 1
14 98.4 15 PURE 1] SW 5 — 7.05 1
15 86 25 PERI ) SW 5 — 7.78 1
16 217 40 M S 5 — 7.54 1

T W (5==50%, 4=40% ~49% , 3=30% ~39% , 2=10% ~
B, 5=9); ARTH (1=59, 2=859, 3="14, 4=50%, 5=1%)., NW. fidt; S. §; SE. &

29%, 1=<10%) ; JCHRIE (1=39, 2=855, 3="1%, 4=

<M ; SW. P ; N. Jt,

Note: Humidity (5==50%, 4=40%-49% , 3=30%-39%, 2=10%-29%, 1=<10%)) ; Light intensity (1=Low, 2=Weak, 3=Me-
dium, 4=Relatively strong, 5=Intense) ; Disturbance (1=Low, 2=Weak, 3 =Medium, 4=Relatively strong, 5=1Intense) , NW. North-

west; S. South; SE. Southeast; SW. Southwest; N. North.

B HEOP R A S BB K 4, FE T DIREEIR T
o 55 —HF M OC R R K (r=0.709 2) , H
WONPBE (r=0.6354) AR (r =0.473 6) , 5t
MR B MR (r=-0.451 3) , PSS —
HE il =5 S T T AR A R S AR B ) B
MBEEFDCIRESEE i, 5% —Hr R &
KGR (r=0.5957) , oWk AR (r=
-0.468 7) Fl pH i (r=-0.446 1) Jy ik 5 | [ i
I 1) R R B T HE R A — R 5, 1 B
55 HE 5 b 32 R W ) 2 e TR Hb A R 20
0 TR A N S 3 ) AR,
Herp B AT DLk B, O RESR BE B BE | B ) XA A
TH) b DX T AR b A D 28 43 A A B B e RO

MR A pH B, T A RN T3 5 52
AHRSH /N
33 FEEMKS B SRR FEMNEXE

CCA HE/F I 18 1 Fl&l 2 S e T 16 A~ Ff L Fil
27 Pl A HUA B oA 5 7 Fh R IR 2 ) YOG
R WS —HEF R, B 12 BREH 16 S A —
SRR AL4E 7 A5 T A H AR R H P o B ((Xan-
B BE T K ( Acarospora
molybdina ) F W5 24 5 B W2 W & ( Phaeophyscia
sciastra) W 43 A 5 ¢ BE 3w A G B A SR K
( Dermatocarpon vellereum) %% Jf 4K ( Dimelaena orei-
na) WEART Lecanora argopholis) | V.Y 45 75t (As-
picilia asiatica ) SFFPA o3 A A — B FERE A2 BN

thoria parietina ) |
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Table 2 Saxicolous lichens species on the rock in

Shirengou mountains of Urumqi County

W =) 26
oo o iy, WIS g EE
genus and species o. Abbr. (%) Frequency
AT} Acarosporaceae
WALAE Acarospora

BERALA A, molybdina 1 Aca mol 1.257 15
INETEHIA A, veronensis 2 Aca ver 3.257 20
PEAMIA A, verruculosa 3 Aca verr 3.579 30
B A Fl Candelariaceae

HRBUE Candelariella

HE AL C. oleifera 4 Can ole 3.634 15
Z57Ft Lecanoraceae

BB Lecanora

W51 L. argopholis 5 Lec arg 6.567 25
BRBE L. muralis 6 Lec mur 0.528 20
INIIACE Lecedella
W /NAK L. carpathica 7 Lec car 0.729 15
SE/NAK L. sigmatea 8 Lec sig 0.354 15
W4 J® Rhizoplaca
JE B R. peliata 9 Rhi pel 3.324 20
HARFL Parmeliaceae
A8 Melanelia
FEAR R M. tominii 10 Mel tom 4.558 45
JEAE] Collemataceae
A& Collema

BLRIEA C. fuscovirens 11 Col fus 1.857 15
FL I B} Megasporaceae
SEEBR Aspicilia

W 2535 A asiatica 12 Asp asi 0.964 75
A. calcarea 13 Asp cal 2.548 47
W25t A, cinerea 14 Asp cin 1.847 65
L P25 3t A, contorta 15 Asp con 0.135 30
i H 45T AL ochraceoalba 16 Asp och 0.687 15
SR 2% 5tE Lobothallia
ML AR L. alphoplaca 17 Lob alp 0.744 5
HEIAAKF} Physciaceae
W JF AR Dimelaena
WEYEAC D. oreina 18 Dim ore 0.757 60
SRURWAAE Phaeophyscia

5 248 FRIROAAK P sciastra 19 Pha sci 3.396 5
WRIAAC R Physcia
EIKRIRMAAK P. caesia 20 Phy cae 2.348 40
FAEAEL Teloschistaceae
BAJE Caloplaca

/NS BB A C. biatorina 21 Cal bia 0.124 15
HEAK)E Xanthoria

A B X, elegans 22 Xan ele 1.571 30
R AHA X. lobulata 23 Xan lob 2.245 10
£ A X. parietina 24 Xan par 0.757 20
B A EAK X, sorediata 25 Xan sor 4.725 42
R OAR) Verrucariaceae

K R AKJE Dermatocarpon
W A D. miniatum 26 Der min 6.572 55
FaR 2 A D. vellereum 27 Der vel 2.534 35

T WOREE T 2 A 45 S W T I 44 1 44 B 3 438 3C

THE

Notes: Abbreviation of species name is the first three English let-

ters of genus and species name.

HTARBISE, A AT pH X 3 28 i A 2 A 1Y
AR, 5 R IRAFEFE 8 ZAEHY 11,3847 10
AP, HA NI (Lecedella sigmatea) /N LA
A ( Caloplaca biatorina) 1% 2515t ( Lecanora muralis) |
AREEIEAC ( Collema fuscovirens ) 53 A £ ' BE B 58, I
BEBAR AR T BN BN A A, BB
2% ¥t ( Lobothallia  alphoplaca ) . % F 1 ¥ &K
( Xanthoria lobulata ) e VIR A 5] ( Melanelia
tominii) | W JKUR WA K ( Physcia caesia) | Aspicilia cal-
carea 42515 (Aspicilia ochraceoalba ) LR Ay
AECHIRIE b RS/ IR AR o/ NE A, TR
SR AR 1 R 2 R 5 AR 7 1
T A A B A T B 25355 ( Candelariella oleifera) | P\
H B A K ( Acarospora wveronensis ) . K F AKX i
(Aspicilia cinerea) )& 5t 8 4< ( Rhizoplaca peltata) | FZ
RA( Dermatocarpon miniatum ) /NI A ( Lecedella
carpathica) WA B A ( Xanthoria elegans) JEIAIA
(Acarospora verruculosa ) 55 8 NHIFH , 125 BR ) HiA
T3 A0 32 25 A pH H 5200 H e AR |
WA B A A 78 pH AR A 4 B AR
ZEPRE em A RN T, 7R
SEPUG IR, 625t (Aspicilia contorta ) B 434 75 32
FEdEh BRI A A B, A A TR e,
3 24 B A ( Xanthoria sorediata) W23 A LS 12,
XA S B PR EE R 7 ISR AN 5 . N CCA HEJP I m)
TR B RS A N L DA T A M A 1 530 A 5
BERE B DCHRGREE A0 pH (BRI I 25 PR 45 K]
TA K Hr T2 T A A 53 A 52 0 e R 1) 2
Wepg Hermy, HR kG RRSR BE M EE AL A pH E
NRTHE A A R INKE A R 5345 B 52 M A 25

4 ik

AT TR B 58 AR ST B ALKy 27 Fh
v THD A LA R B I 0 BT 25 R R W BF 5 L IX
A AR B Rh oA E B A A R e
JGRREREE MR SE R A G, W AR AT A,
TEAT NV L DX A A A A 3 A S 3 1) I 24 2 PR IR
WA A HE K MR W K Ky B R AR Bt Aspicilia
calcarea . JU V25750 . WYHF-A595T  FLICECHE 1G5 Fb
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Table 3 Coverage of twenty-seven lichens species in sixteen sample plots (%)
= FESL (1~16)  Sample plot (1-16)

Species No. | 2 3 4 5 7 3
1 0 0 0 0 0 0 0 0
2 3 0.615 0 0 0 0.565 0.22 0.176
3 1.243 0 0 1.18 1.156 0 0 0
4 0.048 0 0.036 0.013 1.055 0 2.07 0
5 0 0 0 0 0 0 0 0. 622
6 0 0 0 0 0 0.105 0 0. 203
7 0.348 0 0.02 0.029 0 0 0.123 0
8 0 0 0 0 0 0 0 0
9 0.308 0 0.215 0 1.04 0 0 0
10 0.028 0 0.032 0 0 0 0.043 0
11 0 0.214 0 0 0 0 0 0.213
12 0 0 0 0 0 0.231 0 0
13 0 0.321 0 0 0 0 0 0. 109
14 1.089 0 0.023 0.018 0.01 0 2.654 0
15 0 0 0 1.541 0 0 0 0
16 0 0.614 0 0 0 0.915 0 0.62
17 0 0 0 0 0 0 0 1.239
18 0 0 0 0 0 0 0 0.115
19 0 0 0 0 0.01 0 0 0
20 0.506 0.192 0.01 0.271 0.812 0 0.023 0
21 0 0 0 0 0 0.02 0 1.015
22 2.07 0 0. 204 0. 608 1. 305 0 0.237 0
23 0 0 0 0 0 0 0 2.001
24 0 0 0 0 0 0 0 0
25 0 0.211 0 0 0 0.413 1.23 0
26 1.271 5.675 0.032 0.039 0 0.02 0 1.909
27 0 0 0 0 0 0 0 0

=] FEA (1~16)  Sample plot (1-16)

Species No. 9 10 11 12 13 14 15 16
1 0 0 0 0.331 0.215 0 0.025 0.313
2 1.239 0.203 0 0.243 0 0 0 0
3 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0.544
5 0 0.022 0 0 0.315 0 6.04 0.325
6 3.07 0.014 0 0 0 0 0 0.522
7 0 0 0 0.029 0 0 0 0
8 0 0.143 0.02 0 0 0 0 0
9 0 0 0 0 0 0 0 0
10 0 0 0 0 0.239 0 0 0
11 1.448 0.315 0.036 0.183 0 0 0 0
12 0 0 0.092 0.129 0 0 0.608 0.135
13 0.02 0.016 0 0 0.524 0 0 0.213
14 0 0 0 0 0 0 0 0
15 0 0.026 0.023 0.041 0 0 4.01 0.25
16 0.03 0.213 0.023 0 0 0 0 0
17 0 0.072 0 0.017 0.234 0.215 0 0.189
18 0 0 0 0.411 0 0 0.328 0
19 0.023 0.01 0.203 0 0.892 0 2.123 0
20 0 0 0 0 3.072 0 0.143 0
21 0 2.001 0 0.054 0 0 0.054 0
22 0 0 0.064 0.562 0 0 0.623 0
23 0.081 0.035 0 0 0 0 0 0.541
24 0 0 0 0 0 0.523 0.532 0
25 0 0 0.054 0.541 0.014 0 0 0
26 0.032 0.043 0 0 0 0 0 0.769
27 0 0 0 0.114 0.133 0.032 0.926 3.042
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1.0 . ;
Lec sig E
1.0 - 1
<0 ' Cal bia :
1 A 1
H Lec mur 1
9 : AAc /i I
h ' SEFIRE Light intensity :
SBRIRE Light inensity : 14 115 Aspect
1 (0] 1
1:3 I [6] Aspect o E l‘g‘_smps
' s : » Der vel
) : /& Slope X im ore®” y| oc arg
e ] - Asp och Asp asi
X ' 15 I T e
: i
s [ N A = sp con
iy : é,?‘&
% . F# Disturbance :
% ! ’
EEEK'J\ ROk size Xan‘EeIe
E Lec carvy E
: Aca verr! IR
' ! Humidity
E J2JE Humidity !
t 2 pH 1 pH
pH1E pH
1.0 '
H -0.8 0.8
-1.0 t t+ t t t+ + + F1HEFH Axis 1
-0.8 0.8
FE1HEF Axis 1
Pl 2 27 Fd i A A FR 434 5 7 Fi
. : . 4
Bl 116 AREHLS 7 FISRHEIN 36 R 19 CCA HEF I IR T RA# CCA HFIF I
Fig. 1 CCA revealing the relationship between the sixteen Fig. 2 CCA revealing the relationship between the
sample plots and seven environmental factors twenty-seven saxicolous lichen species distribution
and seven environmental factors
x4 HI2NHFEBHAM T ARERFRENOEXRE
Table 4  Correlation coefficients of seven environmental variables with the first two axes of CCA
X - , . G IR AE i -
S WUHEE modbEa makoh o owem SRERE g
Ttem Axis 1 Axis 2 Rock size Slope Aspect e Disturbance ~ pH value
intensity
55 2 HEFF RN Axis 2 -0.011 4
A KN Rock size 0.114 6 -0.198 6
B JE Slope 0.635 4 0.303 5 0.258 3
i\ Aspect 0.709 2 0.372 1 -0.196 9 0.317 6
JE AR Y Light intensity -0.451 3 0.595 7 0.066 7 0.415 -0.002 6
T+ 4 Disturbance 0.201 8 -0.384 6 -0.009 7 -0.739 2 -0.681 3 -0.026 3
pH {8 pH value -0.285 4 -0.446 1 -0.062 1 0.434 1 0.367 3 0.049 3 -0.314 1
1% Humidity 0.473 6 -0.468 7 -0.066 7 -0.415 0.002 6 -0.057 8 0.026 3 -0.049 3

SO AT ARG IR A58, B Y A A B A T T A
{37, T 5 BRE 2 8 04 B TR AR A A DA AR B A

PERALAC 2R BN AR T G BCR AR R
BUSF MR A IR, TR A A RIS
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Monte (1993 ) B WF 5T 45 FARAF . Mt A 258 75 C
Ko BT & IR, ELAT W 28 1 Fh 28 B A AE 5 A 1
SALE R A O T4 M, G0 Ry 2 A2 21 RN K Y
A XA B I, i 5L A 22 R S 0 R 2 A
PR XI55 AN E RO 3 B 2 b X
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