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Abstract; Investigation and statistics on species composition of saxicolous lichen community in Xinjiang
Tumur Peak National Natural Reserve were carried out by plot method. Saxicolous lichen communities
were quantitatively classified based on species coverage by two-way indicator species analysis
(TWINSPAN) and detrended correspondence analysis (DCA). And species similarity of each association
was analyzed by Serensen similarity coefficient. In addition, relationship between species distribution of
saxicolous lichen and environmental factors was studied by canonical correspondence analysis ( CCA).
The results show that there are 58 lichen species belonging to 35 genus in 18 families of 6 orders in
saxicolous lichen community in this reserve. There are 5 dominant families, in which, numbers of genus
and species of saxicolous lichen account for 42.86% and 62.07% of total numbers of genus and species
in this reserve, respectively. According to analysis results of TWINSPAN and DCA and combined with
habitat characteristics, saxicolous lichen community can be divided into five associations, association A
(Assoc. Acarospora bohlinii + Diploschistes scruposus ) , association B ( Assoc. Candelariella oleifera +

YRS B 2014-10-22

EE£WA . EHEARPEIL %I H (31360009)

fEE® AT SETR - MKIR(1970—) 35 AeB IR BramBl se s N, T 38082, 32 B R AN E B AR 24T
Ol fE1EH E-mail; abdulla@ xju. edu. c¢n



2 ]

WIETUIR « WEKIR, A5 BSsFEA R R ZR 0 AR PRI DX 1 A i AR 7 R0 7 I8 B S R AR Sk 81

Aspicilia subalbicans + Evernia divaricata) , association C ( Assoc. Lecidea tessellata + Parmelia vegans +
Umbilicaria verginis) , association D ( Assoc. Xanthoria elegans+ Toninia candida) and association E

(Assoc. Dermatocarpon miniatum + Hypogymnia austerodes ) .

The similarity analysis result shows that

species similarity between association A and association B, association C and association D is higher with
similarity coefficient of 0. 615 and 0. 733, respectively, that between association B and association C
takes the second place with similarity coefficient of 0. 363, and those between other associations all are
lower. The CCA analysis result shows that species distribution of saxicolous lichen community in Xinjiang
Tumur Peak National Natural Reserve is affected by altitude, light intensity, pH value on rock surface

and relative humidity.

Key words: Xinjiang Tumur Peak National Natural Reserve; saxicolous lichen; species composition;

quantitative classification; environmental factor

oA T2 — FPRRER A AR DB RE 20 A T iz iR
F TS REM AW 2R o w2k
AR A AL R T 1 2 R, RE RS S T A
Bt AR REVE HOE L EAN T AR A A 1Y
W)z, CIE I T 858 35 A ARV A 25 A 5T
PRZRO i I P TR ST AL TR AP R R B B
LA AA 22 R IR I 0l o0 r  Ba Hoxt
M. 537 ( detrended correspondence analysis, DCA ) F14#iL
JLXF N 43 BT ( canonical correspondence analysis, CCA )
S5 VN HE BT J)% 2% LL RN I8 S VR 1T K G AR AR
P XA DR L K 2 1 e A L R bR R U A A e )
A AR T AR ARV AT T R BRSO
Hh | ARV B0 AR S P ST AR A 1 A R aR

REVR S TSR A S DTS A A, H TR
W) 8 75 FF 43 HF ( two-way indicator species analysis,
TWINSPAN) , DCA, CCA il B & 34 Mt 38 XoF i 43 A7
(detrended canonical correspondence analysis, DCCA )
SERCRE SR 5 ) 2 T AR AR TRt HE |
B I B RETE R B 7028, LA KRRy A o3 A A%
Jry FERIRETS PRSI A 25 G R AT

TLAE 1985 AF T Sl s R 1L HE A R e s IX
A AT T 48 I BOZ 0 IX 3 A A AT 67 Fh
10 ZEFpAT 4 ZERY ; 05, BASERRL - BT LB S 2 3L
JETUR + BRAIRAE I SHHFEA R I F R % H ARG X
O3 AR B HACHEAT 1 2L A A RIS FROAOR - 5
ARHREE MU STk OB T FEA IR I [ 59 A 9%
PRI XA A B B IX R AR, HAT, A QI X
T A i AR Vi 25 A8 S FL A 28 0 A A% JRy ) 2 BT 5 74
R ULARIE

e AR VA GETE TR SR A R I [E X A AR
TRAP D T AR HU AR E V& RO RS AL 20 A1 A% SR R v
AR R, IR CCA W /i TR X 5

THT A AP A 7 AT A% R 5 PR X 1 O AR S, LY
k20 T i D T AR AR 7 O S5 A R, R BT
SEAEAR UG [ ZE 90 1 AR PR3P X W0 b 22 R P A EH5 4
HEILRE TGO

1 HF % RSB 5 7 %

1.1 HARRER

B AR I 5 K % A AR PR DXL T8 s 4E
IR F 6 X R L L bk v o A i 7 BLBE N, 32 X80 A
SRMEDL WL SCHR[20]

1.2 HARAZX

1.2.1 FIMHAEZ BEPLBEST 20 ARG R b
FEHB IR 20 mx20 m, £AF b A PRI L 26 15 76 4
AFEHL IR E 5 DA 2 mx2 m BREDT  TERRE TS
N TERE 1 852 BB A2 KT 100 em A A1 #EAT R4 20
AFEHDALE A 128 YU A S IROCHER[ 12,2425 4
FFIE SRAS A L B A 55 FE RS | T2 BECSCHR [ 25 ]
X128 A ARG AR | T R (£ 2) .

1.2.2  #3ESH LIS HIAK R0 35 B N 20 S FE
M R B, B WinTWINS 2. 3 58 i %k 14 E 17
TWINSPAN 43 #7510 TWINSPAN 43 # 19 2 % i% &
R AR ) T 55 B 43 0 B S BT EIK T (cat
level)0.1.0.3.0.5.0.7 1 0.9, % 2 AL EH (weight) 53
ST 12 T2 3 /NI 54 s BRI AR 2R Y
TR B KB R 10 45 0 K e ROKFE0h 6
we,

K H CANOCO for Windows 4. 5 443747 DCA Fil
CCA"™ 2103 Mt 384T CANOCO H 41t X A5 v £k
Joi BRI R HEATIT 7 AL B, PR IR 1R FH e KM v
PEAT b HE AL AL PR FE Focus scaling on 2 H3E$E inter-



82 ERE7/ I g RS I (e %24 %
1 FEAAREERA B KRS KA EENREE 20 MREBOTIIR
Table 1 Environmental survey of 20 plots of saxicolous lichen community in Xinjiang Tumur Peak National Natural Reserve
LS EAl) 3 a4 R/ m AHXTHEE / %o A1 pH 1E IR i
No. of plot Longitude Latitude Altitude Relative humidity pH value on rock surface Light intensity
1 £80°24'53.47" N41°40'13.38" 1 964 9.5 7.35 i Strong
2 E80°24'20. 22" N41°41'19.39" 2 050 9.5 7.10 i Strong
3 £80°22'42. 41" N41°41'47.59" 2150 12.0 7.35 i Strong
4 £80°21'50. 75" N41°42'24.21" 2 250 15.0 7.40 i Strong
5 E£80°20'28. 64" N41°43'12.03" 2 363 13.5 7.42 T14E Middle
6 E80°19'36. 66" N41°4337.39” 2452 20.0 7.30 T4 Middle
7 E80°19'24. 29" N41°44'00.79" 2 580 19.0 7.32 4% Middle
8 E80°19'19.61" N41°44'08. 59" 2 650 30.0 7.50 5 Weak
9 E80°19'05. 44" N41°44'37.08" 2 750 32.5 7.80 #2559 The weakest
10 E80°18'55. 55" N41°44'47. 68" 2 850 35.0 7.60 #5559 The weakest
11 £80°18'37.45" N41°44'57.92" 2950 30.5 7.55 55 Weak
12 E80°18'21. 63" N41°45'08. 62" 3 050 33.0 7.65 5 Weak
13 E80°17'51. 11" N41°44'56. 00" 3100 42.0 7.80 R Strong
14 E80°17'36. 92" N41°45'05.37" 3150 45.0 7.82 i Strong
15 E80°17'56.78" N41°4524.34" 3200 40.0 7.78 i Strong
16 E80°18'03. 05" N41°45'28.12" 3250 50.0 8.00 25 The strongest
17 E80°18'28. 18" N41°45"21. 64" 3300 52.0 7.90 #5#® The strongest
18 E80°18'29. 30" N41°45"28.94" 3350 55.0 7.90 #z5% The strongest
19 E80°18'19. 07" N41°45'40. 38" 3 400 50.0 8.20 #e5® The strongest
20 E80°18'20. 90" N41°45'44. 45" 3450 53.0 7.85 #25® The strongest
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Table 2 Class division of environmental variables of 128 rocks of saxicolous lichen community in Xinjiang Tumur Peak National Natural Reserve

iERORAE R HAORE| | AT pH (SR EOBEE || e ey HARCE || IR R AR
. : . EEIRER ;

Class of relative Rock Class of pH value on Rock . . Rock Class of light Rock
. . Class of altitude . .

humidity number rock surface number number intensity number

1 (=50.0%) 18 1 (pH 7.00-pH 7.29) 30 1 (1950-2 350 m) 18 1 (55 The weakest) 26

2 (40.0% -49.9% ) 25 2 (pH 7.30-pH 7.49) 35 2(2350-2 750 m) 27 2 (55 Weak) 33

3(30.0%-39.9% ) 17 3 (pH 7.50-pH 7.69) 20 3(2750-3 150 m) 39 3 (145 Middle) 24

4(10.0%-29.9% ) 28 4 (pH7.70-pH 7.89) 18 4 (3 150-3 550 m) 25 4 (5% Strong) 26

5(<10.0%) 40 5(=pH7.90) 25 5 (>3 550 m) 19 5 (#¢i® The strongest) 19
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scaling T,
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Table 3 Species composition and frequency of every species of saxicolous lichen community in Xinjiang Tumur Peak National Natural Reserve

EERNTE W || e Rk B/ %)
No. Species Frequency' No. Species Frequency!
1 WA Diploschistes scruposus 15 30 HALMAK Lecidea auriculata 25
2 A G AR Acarospora bohlinii 20 31 BESLM AL Lecidea tessellata 45
3 Y E{ Acarospora brevilabata 30 32 FMEAR Evernia divaricata 55
4 RBERLFA Acarospora gobiensis 35 33 WEAS A Hypogymnia austerodes 25
5 12 TFAC Acarospora invadens 15 34 A Xanthoparmelia somloénsis 10
6 FET A AR Acarospora schleicheri 15 35 BEHEAK Parmelia vagans 70
7 FCHIRI AR Acarospora tominiana 25 36 KR ZMUIEAS Diplotomma epipolium 5
8 FER LA Glypholecia scabra 20 37 B R MUIEA Diplotomma hedinii 5
9 NS FAC Sarcogyne gyrocarpa 15 38 B KIRWAA Physcia caesia 20
10 BN Bacidia bagliettoana 15 39 FHBE R A Physconia muscigena 5
11 JENH#ASEE Squamarina pachyphylla 20 40 LR 4K Rinodina bohlinii 5
12 HLEAK Toninia candida 75 41 AHMAE Ramalina intermedia 5
13 MIEZEBR Candelariella oleifera 65 42 2 B b [R] AK Rhizocarpon viridiatrum 10
14 MES IS AR Catillaria sculpturata 30 43 XA b &) A Rhizocarpon eupetraeoides 45
15 FEBEAC Collema glebulentum 15 44 RFAREG E Umbilicaria virginis 10
16 MBS B-AC Leptogium brebisonii 5 45 Z IR ZEL Peccania polyspora 25
17 [ i Aspicilia alphoplaca 45 46 AL EEAR Solorina bispora 30
18 A1 G2 T Aspicilia bohlinii 60 47 AR Caloplaca cirrochroa 15
19 TP 259 Aspicilia exuberans 5 48 HEAR[CHE A Caloplaca paulsenii 20
20 YN 25358 Aspicilia hartliana 40 49 WEBEREA Caloplaca scrobiculata 75
21 ISR Aspicilia ochraceoalba 15 50 JKBERGAR Teloschistes lacunosus 10
22 AL Aspicilia oleifera 30 51 A & A Xanthoria elegans 100
23 WA 2515t Aspicilia subalbicans 10 52 IR A Catapyrenium bohlinii 5
24 W s JK-2535% Aspicilia subcaesia 20 53 BB Catapyrenium lachneum 5
25 SRR ST Aspicilia sublaqueata 5 54 NEEEAZ AR Catapyrenium inaequale 5
26 INJEE I Megaspora verrucosa 55 55 W A Dermatocarpon miniatum 15
27 A5t Lecanora argopholis 35 56 KRB A Dermatocarpon vellereum 10
28 W25t Lecanora umbrina 20 57 EA Y4 Y3 Dermatocarpon moulinsii 55
29 W/ N AR Lecidella carpathica 10 58 TREIEYEA Staurothele rufa 20

D R BhAAE 20 MAEHD 128 Heim 47 LI ILAYIIEE Frequency of every species appearing on 128 rocks in 20 plots.
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84 LENE7/ I AR RS N N

%24 %

ol4
150 o016
130

2, 170 ©19

P2HE R Axis 2

-1 1 1 1 1
-2 0 2 4 6 8 10

BIHEFH  Axis 1

1-20: FEHBJF 5 No. of plot.

E1 FHEEARIEEREE AR X EEERKEETE 20 A
BREEFE X R 547 (DCA) HEFF B
Fig. 1  Ordination diagram of detrended correspondence analysis
(DCA) of 20 plots of saxicolous lichen community in Xinjiang Tumur
Peak National Natural Reserve
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1. XA Diploschistes scruposus; 2 : L [RIMHIAK Acarospora bohliniiy 3 JE A A. brevilabata; 4. KEEFITIA A, gobiensis; 5. 12 5 T A.
invadens ; 6 ; FE B fIAR A. schleichert; 7 . FERC A AR A. tominiana; 8 ; RER AR Glypholecia scabra; 9 ki 20 ) 254 Sarcogyne gyrocarpa; 10 #E
HFFHIAK Bacidia bagliettoana s 11 ; JEW 852575t Squamarina pachyphylla; 12 . HIEBEX Toninia candida; 13 ; IEZR5E Candelariella oleifera; 14 ; HELL
BEMAK Catillaria sculpturata; 15 : BEREAC Collema glebulentum; 16 : #2595 Aspicilia alphoplaca; 17 A IGTFAET A, bohlinii; 18 ; U TF-A55t
A. hartliana; 19, 257w A. ochraceoalba ; 20 ; A2 AL oletfera; 21 . NASE 2S5 subalbicans ; 22 ; 5 RS- 25 35t AL subcaesiay 23 ; /)
PEE A Megaspora verrucosay 24 : WAt Lecanora argopholis; 25 : BEZHE L. umbrina; 26 . Wi/NMAK Lecidella carpathica; 27 : F-#MAK Lecidea
auriculata; 28 ; LA L. tessellate; 29 : ZEIiAiAK Evernia divaricate; 30 ; A Hypogymnia austerodes; 31 : B Xanthoparmelia somloénsis ;
32: BMEK Parmelia vagans; 33 W IR R WAL Physcia caesia; 34 2 PR R A Rhizocarpon viridiatrum ; 35 ; SAIHEIA R. eupetraeoides; 36 IR
A8 Umbilicaria virginis; 37 ; LR ER Peccania polyspora; 38 ; KA LA Solorina bispora; 39 : HHME A Caloplaca cirrochroa; 40 . A AR B A
C. paulsenii; 41 ; YA C. scrobiculata; 42 ; JRIERIA Teloschistes lacunosus ; 43 ; A B A Xanthoria elegans ; 44 ; FZ AKX Dermatocarpon miniatum ;
45, Y AR D. vellereum ; 46 ; SRR D. moulinsii 47 ; WRETIEPEA Staurothele rufa. RH. FHXTEE Relative humidity; Alt: WK Altitude

LI; JGMBSE ¥ Light intensity; pH: %1 pH {E pH value on rock surface.

E2 #FERAAREERREAARPRETEMRAHED SRR FHETBIM S (CCA) HEFE
Fig. 2 Ordination diagram of canonical correspondence analysis ( CCA) between species distribution of saxicolous lichen and
environmental factors in Xinjiang Tumur Peak National Natural Reserve
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