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Abstract; In order to figure out the species diversity and environmental impact factors of floor lichen
community in Miquan Haxionggou Forest Farm of Xinjiang, the species composition of floor lichen
community at an altitude of 1 600-2 000 m in this forest farm was investigated, and the numerical
classification was performed for floor lichen community in this forest farm by using detrended
correspondence analysis ( DCA) and two-way indicator species analysis ( TWINSPAN ) methods via
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taking coverage as an index; on the basis, species diversity and similarity of each association were
analyzed, and the environmental factors affecting species distribution of floor lichen community in this
forest farm were investigated by using canonical correspondence analysis ( CCA) method. The results
show that a total of 29 species of floor lichens are identified in the investigation region, belonging to 9
genera of 5 families. At the family level, the species in Peltigeraceae and Cladoniaceae are relatively
abundant, which are 11 and 10 species, respectively; at the genus level, the species in Cladonia P.
Browne and Peliigera Willd. are relatively abundant, which are both 10 species. The numerical
classification results show that the floor lichen community in the investigation region can be divided into 4
associations, namely Ass. Leptogium saturninum + Cladonia firma + Cladonia stellaris ( Ass. 1), Ass.
Collema subconveniens + Cladonia firma + Physconia muscigena ( Ass. 2), Ass. Lathagrium cristatum +
Cladonia chlorophaea + Cladonia subulata ( Ass. 3), and Ass. Peltigera canina + Cladonia stellaris +
Cladonia subulata (Ass. 4), which contain 19, 26, 23, and 18 species of floor lichens, respectively.
Shannon-Wiener diversity index, Patrick richness index, and Pielou evenness index of Ass. 2 and Ass. 3
are evidently higher than those of Ass. 1 and Ass. 4; Sgrensen similarity index and Jaccard similarity
index between Ass. 2 and Ass. 4 are both the highest, which are 0.450 and 0.782, respectively. The CCA
ordination result shows that the cumulative contribution rate of the first three ordination axes is 76.2% ,
and the correlation coefficients between species distribution of the three ordination axes and environmental
factors are 0.948, 0.917, and 0.844, respectively, indicating that the ordination result can accurately
reflect the relationships between species distribution of floor lichen community and environmental factors.
Among 9 environmental factors, the influence of canopy density on species distribution of floor lichens is
the largest, followed by illuminance. It is suggested that the species richness of floor lichen community in
Miquan Haxionggou Forest Farm of Xinjiang is relatively low, and there are some differences in species
diversity and similarity among different associations; canopy density and illuminance are the key
environmental factors affecting the species distribution of floor lichen in this forest farm.

Key words: Miquan Haxionggou Forest Farm of Xinjiang; floor lichen community; species diversity;
environmental impact factor; canonical correspondence analysis ( CCA)
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KSR RV ARIZ AT T8 98 K LU 2R3 S 2K 1L 7
Uit BB R F T X 2 70 km , A HE 3 AR AT AR
25 87°49'17"~88°07'28" At £k 43°38'06" ~43°54'30",,
LKA 2.55 °C, TEFE A 98.4 d, 25 AR X
70% ~85% , A4 /K B 443.9 mm ( 32 F 4 th 75 A4F
M4 HZE9 ) 78RR 1439 mm, %X A%
JE ARt Pk 5 M, A 2 AR AT bR Ol 32 TR AT

KPIF IR =¥ ( Picea schrenkiana Fisch. et Mey.) N

®1 FERRBELRGESESNRESEMEDSE"

F B AR A A % 4 (Populus talassica
Kom. ) FBERIM L% ( P. tremula Linn.) , 2% 55046 4 74
AR & M5 ( Larix sibirica Ledeb.) | K LL#E ( Betula
tianschanica Rupr.) JERIHE ( Betula pendula Roth.) 55
T, Se 1% ( Rosa platyacantha Schrenk ) | 45 2k 44
(Spiraea salicifolia Linn.) 55 #E K, UL K& K 1K ¥
( Rheum wittrockii Lundstr.) . & B ( Ranunculus
japonicus Thunb.) | K [ # 2£ & ( Lophanthus schrenkii
Levin.) % R AAE Y, I H, A 8% 3 2 50 i 72165 4K
1 400~2 800 m X35,
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1.2.1 #FshAE ARIEHL B B R R R 28 T
P, M PR 1 600 ~2 000 m [X 3B AL % B 20
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YA 4 Y M TR A AR AS | PR A G125 R N S T
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Table 1 Environmental parameters and plant coverage of each plot in Miquan Haxionggou Forest Farm of Xinjiang"

ﬁnij Loi;n&i de Lim&iie fﬁ/d? E/Ix  ARH/% CD HDD pH HC/% SC/%  AC/%
P1 E87°57'29.42" N43°49'23.16" 1618 1 545 35 0.25 K Greater 7.12 78.50  25.31 21.33
P2 E87°56'18.36" N43°48'01.68" 1 667 1 580 30 0.40 K Greater 7.22 65.84 18.71 37.14
P3 E87°57'58.96" N43°49'02.23" 1751 1379 45 0.25 K Greater 7.04 87.62  20.30  23.65
P4 E87°57'57.23" N43°49'00.79" 1 796 1243 42 0.47 14§ Moderate 7.13 89.15 8.65 18.70
P5 E87°59'30.12" N43°48'46.74" 1 849 1375 33 0.25 4% Moderate 6.98 78.40 11.44  26.31
P6 E87°58'54.66" N43°48'41.70" 1 886 1520 50 0.45 145 Moderate 7.02 10.26 7.48  57.25
P7 E87°59'58.56" N43°48'22.02" 1828 1320 45 0.50 K Greatest 6.53 8.51 3.29  50.76
P8 E87°59'34.32" N43°48'54.06" 1 880 1250 46 0.50 K Greater 6.14 11.62 526  77.53
P9 E87°58'00.78" N43°48'42.96" 1 856 534 65 0.45 JC None 7.12 7.85 6.34  65.71
P10 E87°59'47.34" N43°48'37.32" 1883 565 85 0.80 BN Less 6.92 8.68 7.51 70.45
P11 E87°59'46.50” N43°48'36.78" 1903 458 80 0.75 BN Less 7.24 13.71 8.54  88.32
P12 E87°59'03.78" N43°48'35.16" 1913 530 85 0.80 BN Less 5.79 10.62 2.53 97.48
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£iR1 Table 1 ( Continued)

ﬁo'f Loiégi% " Liie ﬁfﬁf " B/ ARH/%  CD  HDD pH  HC/%  SC/%  AC/%
PI3  E87°59'49.26"  N43°48'35.52" 1922 400 75 090 b Less 587 2015 354  63.63
P14 ES7°59'47.52"  N43°48'37.98" 1933 353 75 0.80  Hh Less 747 4847 465  9.12
PIS  E87°59'53.76"  N43°48'23.52" 1960 245 75 080 /b Less 731 4344 567 834
PI6  E87°58'57.36"  N43°48'30.96" 1978 250 68 0.60  Hi/hLess 672 5240 098 327
P17 E87°59'50.58”  N43°48'35.04" 1950 1025 45  0.65  H/h Less 637 6722 647 456
PIS  ES7°59'51.24"  N43°48'34.62" 1988 943 65 045 K None 771 5834 465 221
P19 E87959'20.00"  N43°48'27.93" 2023 1022 40 042 7 None 734 6838 052 425
P20 E87°59'13.45"  N43°48'31.177 2 042 82 70 038 7 None 6.54 6232 324 3.65

D E. YGHEEE Muminance; ARH; 28 S AHXHESE Air relative humidity; CD; i Canopy density; HDD: AT LR Human disturbance degree;
pH: 13 pH {H Soil pH value; HC: 5735 Herb coverage; SC: MEAK 7 Shrub coverage; AC: TR AT Arbor coverage.

1.2.2 WAbe SREE A SIS 1k L R A2
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FE M HISET SZM4S R BB ( BN RE
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O, FRBLMIR/N JEAR B, B HAHRAS T E B
YIHf#i i} Nikon ECLIPSE E100 )% W %5 ( H A
Nikon 2% #] ) MEET-9& FN TR 00 F IO 4544, K 1k
T 10%KOH ¥, 152 110 10 075 Y0 0 T i 1A R
I3 5% %R e £ VA VR 43 ) 5 M AR AR 1 2 2
BEZ VAT ROV, 18 FH 2% 5 SZM4S 1R FL 2 s WL g< 5F
ae Sy 1L = TR
1.3 HESZITHW

DL B A8 b, 2R B #a #4561 43 A ( DCA) Al
L5 7R T34 ( TWINSPAN ) Kb 378 5 [X 358 fi%) b 17 A
AR A TR 2K A R RN, AR FI 1
PRI T A4 ST AR AT T A A (1 7 A G
Bt A K B M\ 1Y Shannon — Wiener 22 K 4 48 %% .
Simpson ZFEPEFEEL  Patrick £ & B +8 %L  Margalef &
TR EL Pielou Y 5) BEHE 5L Serensen AHAIM:FE E I
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SR AR 25 5 XA TRI R A R] 2 A A ABLPE 4 4
AR HEHEAT T, SR LI X 1 4347 (CCA) R %Y
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2 HERAH

2.1 YTABR S

SR (3R 2) Bon AU A LS e ) 29 B
M A A, SRR T 5 B9 JE . WBLKEE , s
(Peltigeraceae ) Fi 2 £, 2 J& 11 FF, H iz X

R2 FEKRMRAEDMIA M E £ MR B TE PR A AL
Table 2 Species composition of floor lichen community in Miquan
Haxionggou Forest Farm of Xinjiang

B Family
AR

Cladoniaceae

J& Genus
£ 35)8 Cladonia

i Species

WK A 88 C. chlorophaea
A EE C. coniocraea
WA S C. fimbriata
RAEE C. firma

A C. furcata
WA C. pyxidata
AR C. scabriuscula
i A 8% C. squamosa
O C. stellaris
RAFE C. subulata
R P. canina
A P. elisabethae
i3 P. lepidophora

M H4: P. leucophlebia
i P. membranacea
B P. nigripunctata
LI M P. polydactyla
HLEWAE P. practextata
T P. pruinosa

i P. rufescens

WALEL LA S, bispora
AR C. subconveniens
B+ HA E. tenax

R

Peltigeraceae

iR Peltigera

HWEEAE Solorina
WA @ Collema
+HAKJE Enchylium

<Rt

Collemataceae

EHAE Lathagrium  WREREEA L. cristatum
FREEIE A L. fuscovirens
WG HAC L. undulatum
WHAE Leptogium I EA L. saturninum
IR B ARKE Endocarpon ide i WA E. sinense
Verrucariaceae
WA AR} KIBAE Physconia  FEEERAAK P. muscigena
Physciaceae

b AT A A BFP Y 37.9% 5 41 85 B ( Cladoniaceae )
R Z A 1 )8 10 F, 52 DX Sl 0 A b A S A £
1Y 34.5% ; IEAFE} ( Collemataceae ) FiZS4E L, H 4 J& 6
Fofr o 2 X et T A b AR B FRBCAY 20.7% 5 R T AR B
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( Verrucariaceae ) F1 8% 83 &< Bl ( Physciaceae ) Ff 28 %5
POERG VB 1R, WEKVE, 188 (Cladonia
P. Browne) I & ( Peltigera Willd.) Fp 24 7] H 5%
2 454010 B, 430 o 32 DX sl 1 AR b AR R £
34.5% ; I B4 )& ( Lathagrium (Ach.) Gray ) A 3 i,
P32 DI T AR AR R B 10.3% 5 BB AK R
(Solorina Ach.) | & A< J& ( Collema Weber ex F. H.
Wigg.) . T HKJ&E ( Enchylium (Ach.) Gray) A H-AK
J& ( Leptogium ( Ach.) Gray) . f1 R A&KJ& ( Endocarpon
Hedw. ) IR AIAE ( Physconia Poelt) £ 1A 1 F,
22 HESESW

FET 20 AN b T AR b AR 1Y) 55 BE AT RR S A
BE43HT (DCA ) FIXUI 4 73 Ff 43 B (TWINSPAN) | 5
SO LI 1 AT 2, G5 2R R R A A T AR A
RETE AT o3I 4 DREA

FEOA 10 1 B A+ I A 8+ A B A (Ass.
Leptogium ~ saturninum + Cladonia  firma + Cladonia
stellaris) o ZREMNBLERES 4 F1 11, 4346 RO M A RS
A 19 Fh, 4350 85 41 88 ( Cladonia fimbriata ( Linn.)
Fr.) "1 88 ( Cladonia firma (Nyl.) Nyl.) /A &
( Cladonia furcata ( Huds.) Schrad.) . M W\ A1 &
( Cladonia pyxidata ( Linn.) Hoffm.) | # & f1 &
( Cladonia scabriuscula ( Delise ) Leight.) | £ A1 &
( Cladonia stellaris ( Opiz) Pouzar ex Vézda) & f1 8
( Cladonia coniocraea ( Florke) Spreng.) Wi WUKy A &
( Cladonia ( Florke ex Sommerf.)
Spreng. ) . % Hi 45 ( Peltigera lepidophora ( Vain.)
Bitter ) | 24 ZF M 45 ( Peltigera praetextata ( Florke ex
Sommerf.) Zopf) . FaH+E ( Peltigera pruinosa ( Gyeln.)
Inumaru) . H & Hi % [ Peltigera leucophlebia ( Nyl.)
Gyeln.) "4 + B ( Enchylium tenax (Sw.) Gray) .
FELk I B 4K ( Lathagrium fuscovirens ( With.) Otélora,
P. M. Jgrg. ex Wedin ), ¥ Z I8 B &K ( Lathagrium
undulatum ( Laurer ex Flot.) Poetsch ] .+ B2 B- &
( Leptogium saturninum ( Dicks.) Nyl.) | H g A
( Endocarpon sinense H. Magn.) “F-#E3KM14 ( Peltigera
elisabethae Gyeln.) | X4l H{ £ A< ( Solorina bispora
Nyl.) o TZHHE DA [T A= A S 55 B 21.41% , 6 JE 7
2.0% VA ERIFREA 5 B Ho b B AR o R O
K (4.00%) , FHE7RF,

FEIN 2 it 0 2 A + 18 7 38 + 1 8 R 96 A HE A
( Ass.

chlorophaea

Collema subconveniens + Cladonia firma +

Physconia muscigena) . ZHFMLEHE LT 8.,10,12 14
1517 18 F1 19, 73 A (1 AR AT 26 B, 70591 oAy
A A WU L B R A
( Cladonia squamosa (Scop.) Hoffm.) A58 23k A
%5 ( Cladonia subulata (Linn.) Weber ex F. H. Wigg.] |
A ML & MR L ( Peltigera  nigripunctata
Bitter ) . % 8§ i & ( Peltigera polydactyla ( Neck.)
Hoffm.) . H & #h & 5 M & 5 b & ( Peltigera
membranacea (Ach.) Nyl.) HZEMi¥#E fFHE &
( Peltigera rufescens ( Weiss ) Humb.) | fi% ffl it 4K
( Collema subconveniens Nyl.) K145 Peltigera canina
(Linn.) Willd.) . %8 5 B¢ B- 4K ( Lathagrium cristatum
(Linn.) Otalora, P. M. Jgrg. ex Wedin) AEZRIEHAC
WA | b B H A P A A R PR B ALK
( Physconia muscigena ( Ach.) Poelt) WA HL#L A 1%
I EAC, 2 A Ml A A B 55 B 34.34% , 7
FETE 2.0% VL LR ZEA 5 i, Hrb it 48 e A< 7% 55
K (3.83%) , W RFh,

TN 32 X0 5 JE AR + W Uy A 85+ 2R Sk A0 B A A
(Ass. Lathagrium cristatum + Cladonia chlorophaea +
Cladonia subulata) , ZFENLEFES 1.2.3.7.9 F
13 5340 (s AR S A 23 43 SR 46 A 88 i A
A ML OBy WU U A 8 Rk A
A AT B FRIAK | R AR I RA IR ) HAK XS5
JEHAR AREf e HA S HAR - R A s
PUFME: KRG AR RS P RO
PEEERAAR N HIEA T DA T A AR 55
N 43.94% , 55 FEAE 2.0% LA AT 8 A, g
I HAR Y 55 B F K (5.01% ) , WF87R A
Peltigera
subulata) , ZREMNEEREL 5.6.16 F1 20, 731 (4
ARFPEA 18 B, 43 5 W WU A1 88 AR B A
A S B A AR R AR R
W) £ HA RS I H A BRI HAR g HA
TR EA PR RIS G EEERAAK
RHEAS 12 DA 17 AR A R 52N 17.34% ,
WHETE 2.0% LA FRORNSEAT 2 B, Horb R M 1 15 )
R (4.31%) , HEERF
2.3 WA RIS T

AT (3R 3) R 4 DA AP F 24
PEFEVRAFAE—E 22 5% . BR Margalef & FEFR 8051, 1

canina + Cladonia stellaris + Cladonia
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Fig. 1 Two-dimensional ordination diagram of detrended
correspondence analysis (DCA) of floor lichen community in Miquan
Haxionggou Forest Farm of Xinjiang
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saturpinum | | p14.p15,p17, P5,P6,
Ass. 1 P18,P19 D=6 | N=6 P16,P20
Collema P1,P2,P3.P7, Peltigera
subconveniens P9.P13 canina
Ass. 2 Lathagrium Ass. 4
cristatum
Ass. 3

D. /2% 9 Classification degree; N: Ff 5% Number of plots; P1-
P20 FEAS4i"5 No. of plot; Ass. 1, Ass. 2, Ass. 3, Ass. 4: BEMGi 5
No. of association. J7HEH P Jg & 1 A AYHE 75 F The species in boxes

represent the indicator species in each association.

B2 HERRBEBANRGHMEEMREZHRN@ERHOHF
( TWINSPAN) 43 F#H4K B

Fig. 2 Classification dendrogram of two-way indicator species
analysis ( TWINSPAN ) of floor lichen community in Miquan
Haxionggou Forest Farm of Xinjiang

R3 FEXRWEDRIGHEEMREEREHANY S LY

Table 3  Species diversity of different associations of floor lichen
community in Miquan Haxionggou Forest Farm of Xinjiang!
BEM Association H D RO R J
Ass. 1 3.357  0.119 19 5.874  0.790
Ass. 2 4.105  0.067 23 5.815  0.908
Ass. 3 4.432  0.053 26 7.069  0.943
Ass. 4 3.484  0.121 18 5957 0.835

U H'. Shannon-Wiener 2 £ 445 %% Shannon-Wiener diversity index;
D Simpson ZFEPEFEEL Simpson diversity index; RO: Patrick &
FEFE AL Patrick richness index; R: Margalef = & JF 48 % Margalef
richness index; J: Pielou $J5] 4540 Pielou evenness index.

MASTRIHE A [E] ) Sgrensen FH AL 5 £ F Jaccard
AU R (3R 4) &, 4 DHENRI R AR RIE 22 5
AR, o R 2 FIBEMN 4 [8] Y Sgrensen AH{LPE:+5
BUFN Jaccard AHALUTE ¥8 2035 e <, 4351 A 0.450 F
0.782; M 2 FIFEIN 3 A Y 2 8K Z, 73 5l
0.44971 0.689; #E M 1 FIHE I 4 [H] Y 2 > F5 505 i
/N, 435 0.372 Fi10.423,

F 4 FIEKE MG RE MR IA M A MR BE S B ¥ A (B Y Sprensen
LTS EAN Jaccard 1HINMEFEEL

Table 4  Sgrensen similarity index and Jaccard similarity index
between different associations of floor lichen community in Miquan
Haxionggou Forest Farm of Xinjiang

TEE] Y Sgrensen FHRUMEFS B

LN Sgrensen similarity index between associations
Association
Ass. 1 Ass. 2 Ass. 3 Ass. 4
Ass. 1 1.000
Ass. 2 0.400 1.000
Ass. 3 0.416 0.449 1.000
Ass. 4 0.372 0.450 0.405 1.000
‘ FEMEIAY Jaccard FHELPEFEERL
LN Jaccard similarity index between associations
Association
Ass. 1 Ass. 2 Ass. 3 Ass. 4
Ass. 1 1.000
Ass. 2 0.500 1.000
Ass. 3 0.552 0.689 1.000
Ass. 4 0.423 0.782 0.517 1.000

2.4 INEZWEFHH

XoF 7 955 K SRy BE YA BRI b T A= b A TR U R A 7 gL
XA HT (CCA) , HHFP A5 R 5, 45 R KM,
5515 2 AEE 3 HEFP R REIE(E 53 312 0.355.0.245
10162, 5Tk B A 15% UL L, Bt 51wk % ik
76.2% ;3 DHEF RN 2 43 A0 5 BB R A G R 4K
43511°490.948 0.917 F10.844 , Y3k FH B 3 (P<0.01)
IR, U BHHET 25 S 8 5 45 Ay Y i Jsz Bk i 1T A
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KHEBE R0 S F IR HP S AT 15 .
4 CCA I 3 HEF il S HE SRS R 324740 ¢
PESTHT 5 R R 6, G5 AR T 1 Hp i 5o
AT IRRE AR E M ARERIEME, 5
TR 25 SRR ARPA BE | 135 pH B R0 504 35 32
BRI, HS5EE AN TR HEARSE
PR ISP P RN AR T R 04 A DG 38 B 3 KT A
KZE M 0.809.0.729 .0.729 . —0.756 . —0.684 Fil
-0.623, % 2 HEP Al SR A SRR EE AR
1458 pH {H | AR 36 BN TR OR 35 B 5L IEAH O, 5Ot
B TR RN R 25 8 S A G, AL S SR
AR BE VAT P BE (%) A o6 M3k 3] 2 2 (P <0.05) /K
S RHSE R BT 0.558 F110.478, 4 3 HEF S
TP HBA BE A 4 pH A 5 E A O, 5 H A IR BE A

TR, 5 5 pH H AR M8 B0 2K
-, 5RO TR BE R TR EE B AR DG ik B g 3K
SRS BB H0.679 . —0.529F1-0.502

RS OHTIEOK R MG ARG AR M T A M AR B R BSE T R 4 ( CCA ) HE
F&ER

Table 5  Ordination result of canonical correspondence analysis
(CCA) of floor lichen community in Miquan Haxionggou Forest
Farm of Xinjiang

L Jf»‘::/ 29 ;‘f-‘;c/o‘
o e JUkk o RITREES
. . Contribution Cumulative R
Axis Eigenvalue A
rate contribution rate
1 0.355 38.6 38.6 0.948 =3
2 0.245 22.2 60.8 0.917 ==
3 0.162 15.4 76.2 0.844 =3

DR: HEF AN 505 5355 7 19 H 5 R 2L Correlation coefficient

between species distribution of ordination axis and environmental
factors. ** . P<0.01.

R 6 HIEKRMAEAMIAME E M RE TR BEX K47 (CCA) BT 3 MEF B S RERFHEXRY

Table 6 Correlation coefficients of the first three ordination axes of canonical correspondence analysis ( CCA) of floor lichen community in

Miquan Haxionggou Forest Farm of Xinjiang with environmental factors

SRR TR RS Correlation coefficient with different environmental factors'

HERE A

. - s O GHEXEEE ABMEE ACH TR LEEpHME  BEABE #ARE SAHE
Axis HEZ7 G . . . .
i . \ Air relative Canopy Human disturbance  Soil pH Herb Shrub Arbor
Altitude Tlluminance L h

humidity density degree value coverage coverage coverage
1 =0.756 = 0.809 s -0.303 —0.684 = 0.729 s -0.039 =0.623 = 0.729 s 0.124
2 0.052 -0.244 0.558 = 0.478 -0.001 0.123 0.161 -0.271 0.333
3 0.169 -0.074 -0.269 0.017 -0.502 = 0.679 = -0.529 = -0.115 -0.334

D%, P<0.05; #% . P<0.01.

SRR SR W BB T8 MK 37 T A b A TR VR Bl 2K A0 A
5 REE R 1 B 6F B 43 A (CCA) 25 2R WLIET 3, &5
F IR 9 ANIREE R 1o A8 A B X e i A b oA R VR
PR R i K IR R Z  EREE AN T
AR B RN S M A, 28 SRR O 0 B B AR 25 B 5
Wi/ 1 398 pH E AN A 35 BE RE M TR /N
FIE 3 AT UL 8 A8 RS DU A RN )
T EHARA T 1 R0, IF SR A R TR
SEIEAHDCG  Ho 28 A 88 A R A e R 15 B R T
P /N R 5 R 3 T A B AC M AR TE TR A 36
R AR T NRE S, B+ BRI A
SR N TR RN RE S WU
RS BiE  EHE s 2 E 2R
B WG ARIEASFN YL S e BADL T4 2 2 BR, JF 5 ARk
FE 2SS ANRHBEE A 42 pH (2 IEA S, Horp, 8 A
8 FITIE 8 BE E-A A3 A AR A A B /DN 28 SRR DO B 4K
I 3 pH (EALARARE 25, B0 A S TR AR,

MR\ S IR s | P I s A A IS AT JRE
R AR 4 pH (B AR AL, 295 3
1 R 3 2 e FRU A 7 A A S AT JBE R 23 T E
R A5 pH EBS AR R, B ATEE A A1 88 LB

B PP S R b RS HA TR
T HACHI AR A RN T4 3 RIR, ISk S IEAH
K, Hor RS R SRR B AT 88 A R T P4
R L, PRI BRARIHAK | R HAK A
AVRAI I AE PP AR A SO NS 73 A
TEARTEAR AR A . MW A1 88 88 A 8E Rk A
B KA TR H AT SRR T4 4 IR,
I ICHRE RS WA S L TEA G, Ho R
Mo AT AE G N B0 | BAS 3 R TN 3 R
FE AL PEEER A o A 7O R | R 3 B MR
JEXT R A BORE L, WU 41 88 888 B A 8 Ok

8 ST AR S A A B RO TR SR
JERTHOR AR R
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2 Axis 2

_08 1 1
-1.0 -0.5 0.0 0.5 1.0
o Axis 1

Alt; ¥R Altitude; E; YGBE S Illuminance; ARH: XA SRR Air
relative humidity; CD: fili 4] B Canopy density; HDD: A& T 7 B
Human disturbance degree; pH: 11 pH {H Soil pH value; HC. FA
J& Herb coverage; SC: HEAK 35 % Shrub coverage; AC: TR EE Arbor
coverage. 1: MWK £1 8 Cladonia chlorophaea ( Florke ex Sommerf.)
Spreng.; 2: #4185 Cladonia coniocraea ( Flirke) Spreng.; 3. ) f1 38
Cladonia fimbriata (Linn.) Fr.; 4. "AEE Cladonia firma (Nyl.) Nyl.;
5: SBCAEE Cladonia furcata (Huds.) Schrad.; 6. WIWUAE Cladonia
pyxidata (Linn.) Hoffm.; 7. K 188 Cladonia scabriuscula ( Delise )
Leight.; 8: i {1 #8 Cladonia squamosa ( Scop.) Hoffm.; 9. £ 1 #%
Cladonia stellaris ( Opiz) Pouzar ex Vézda; 10. P23 A4 E Cladonia
subulata (Linn.) Weber ex F. H. Wigg.; 11; b L Peltigera canina
(Linn.) Willd.; 12 45303 Peltigera elisabethae Gyeln.; 13
% Peltigera lepidophora ( Vain.) Bitter; 14;. H 8 31 & Peltigera
leucophlebia (Nyl.) Gyeln.; 15; BEHi#: Peltigera membranacea ( Ach.)
Nyl.; 16; 28 4 5 Peltigera nigripunctata Bitter; 17, £ 3§ Hi %
Peltigera polydactyla (Neck.) Hoffm.; 18 ZLZE#4: Peltigera praetextata
(Florke ex Sommerf.) Zopf; 19: 7§ i 4 Peltigera pruinosa ( Gyeln.)
Inumaru; 20 Hi%: Peltigera rufescens (Weiss) Humb.; 21 A A
Solorina bispora Nyl.; 22 fHUKAK Collema subconveniens Nyl.; 23 &
W EHA Enchylium tenax (Sw.) Gray; 24. 35 I8 B4 Lathagrium
cristatum (Linn.) Otdlora, P. M. Jgrg. ex Wedin; 25 eI EH K
Lathagrium fuscovirens (With.) Otdlora, P. M. Jerg. ex Wedin; 26 %
A Lathagrium undulatum (Laurer ex Flot.) Poetsch; 27. £ 24 H
&K Leptogium saturninum ( Dicks.) Nyl.; 28. H 4 A Endocarpon
sinense H. Magn.; 29. PREE KT AC Physconia muscigena (Ach.) Poelt.

E3 FERRGEDRGHEEMREEMESFERERE TS
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Fig. 3 Two-dimensional ordination diagram of canonical
correspondence analysis (CCA) between species distribution of floor
lichen community and environmental factors in Miquan Haxionggou
Forest Farm of Xinjiang
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