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PRELIMINARY STUDY ON THE LICHEN COMMUNITY STRUCTURE IN
FOREST ECOSYSTEM OF WESTERN TIANSHAN MOUNTAINS

Anwar TUMUR  Abdulla ABBAS Reyim MAMUT and Zibirnisa OMAR
( College of the Life Science and Technology, Xinjiang University> Urumqi 830046, China)

Abstract In this papers> the authors used cluster analysis to study the lichen community structure in the forest
ecosystem of the Western Tianshan Mountains of Xinjiang according to the spot survey results for years. The re-
sults showed that in this area the lichen species can be divided into six communities: 1) Leptogium saturninum
+ Cladonia humilis + Physcia caesia community; 2) Cladonia amaurocraea + Cladonia cornuta + Cladonia
sulphurina community: 3) Physcia caesia + Physcia dimidiata community; 4) Thamnolia subuliformis +
Peltigera leucophlebia community: 5) Umbelicaria virginis + Parmelia saxatili community; 6) Allan-
toparmelia almquistit + Cetraria laevigata community. The lichens grow on bark of trees, rotten wood, mossy
land, rocks, grassland and so on . The distribution of the lichens is mainly dependent on humidity, tempera-
ture; illumination, elevation; soil moisture and pH value of the environment. Some lichen species distributed
in this area have economic and medicinal value and can act as air pollution indicators. Therefore; we suggest
strengthening the management and reservation of the vegetation in this area. The minimum area of the corti-
colous lichen community of the western Tianshan Mountains was also studied by the method of the mean simi-
larity coefficients of Sorensen and Kulcinsky. We discovered that in the western Tianshan Mountains the mini-
mum areas of the corticolous lichens for qualitative and quantitative determination are 25 — 50 en® and 51 — 72
cm” respectively, and the phytosociological study of the corticolous communities of the western Tianshan Moun-
tains was performed by integral sampling.

Key words Lichen community structure; Minimum area of the community; Western Tianshan Mountains
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Table 1  Main components of forest> altitude and canopy density

FE R ARG AL 1A B
Site Altitude (m) Forest types Canopy density
1 800 Y + R ¢ RIDHEEARD + L8 ALY 0.80
2 800 HIAY § RKIIY + RIFEARY 4 AL LY 0.80
3 800 AL+ RKIAP ¢ KILFEARD ¢ (RALERY 4 (AL 0.85
4 900 B ILS + HIRRIET + RIHEARD + Bty 0.81
5 900 LB LS + HIRTE + RIHEARD + b 0.75
6 1 100 A + RN + BRI A + FL B4 LS 0.85
7 1100 A + LA+ BRALEEARS + PG A AR 0.65
8 1250 FIGZAZ 1 RINFER' + RIDHEARD + 2 Hlag )L 0.80
9 1250 KUY + RINHEARD 1 RBTEH + TR A2 0.80
10 1350 TG ALY 4 RILTEH' + 'S + HALZLAY 0.87
11 1350 W'+ K + RiLAEm'> + S 0.70
12 1 500 RUMERD + RIFERKD 4 1110 4 NEED 0.84
13 1 500 RAAEW? + PELZAD 4 1LHES + AR 0.82
14 1 500 KAIPEARD + RINFERK'D + LLFES 4 /NEED 0.80
15 1 700 AL+ HPLNEES L 22 0.76
16 1 700 FY + BEHY + HYNEES | ARy )20 0.81
17 1 600 KINHEARD + Fe A2 + RILTEW' 0.81
18 1 600 KILFEARYD + TR BRI + 'S 0.86
19 1 650 Y + RINHERD + (L #E1 0.88
20 1 600 FEHY + BEH + HYNEES R 0.71
21 1750 B + BEH + BRI 41l 0.86

1) Populus talassica  2) Salix tianschanica 3) Betula tianschanica 4 Lonicera iliensis  5) Rosa silverhjelmii 6 Caragana dasyphylla 1) Ephedra in-

termedia  8) Juniperus tianschanica 9 Rosa fedtschenkoana 10D Pinus sibirica
Abies sibirica 15 Populus davidiana 16 Crataegus pinnatifida 17 Berberis amurensis

21) Caragana turkestanica

11) Picea schrenkiana 12 Sorbus tianschanica 13 Caragana spinosa  14)

18 Berberis heteropoda 19 Salix capusii 20 Populus pilosa
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nia macroptera )~ AT 8 F M F By AKX Cetraria
nivalis ) VK 5y A< R T7 WA C Cetraria islandica var. ori-
entalis )~ %5 77 JE $8 ( Cladina grissea )~ ¥ & 88 C Cladina
mitis )~ 73 B A1 86 Cladonia furcata )~ %5 1075 ( Pelrig-
era aphthosa )~ 1WA C Peltigera leucophlebia )55 -

5) WRIKARA E-C Umbilicaria virginis) + £ HE A< Hy
AR KLY B X 73 A17 ) A T A A 32 2 A

FEHFIR 500 ~ 2 200 m P 19 Fefie s Ll 2 A7 35 A 35
o IR ESFRBERFAL A AR i AT T, DGR, Ui
JEAAR, T3 T e TR 558 vp A K I AR T
ASVERVEK R SR WA A 2B
A A : 55 A C Xanthoparmelia somloensis )~ >=
R W A A1 Mg A FUAME 42 1 C Heteroderma pseu-
dospeciosa )~ 7N 5 85 W 4< C Fuscopannaria leucophaea )~
BRIFAR A1 B W A7 35 4K C Xanthoria elegans )~ T #3 1
( Melanelia glabra )55 «

6 it Wkt A< C Allantoparmelia almquistii) + 113 5
K Cetraria laevigata )FEV : B HUAE AR A QAR L
el Ll A g L A, B AT AE T by e AR R R
B RGE R MY 55 )2 . AR IR TR
7/ 5/ TN = b 1 SO P o A S S
T 57 T SR8 (R I AP SR AT ARG B R I IR - %M
(1) A ) b AT < i W A A LN 5 88 C Cladonia
subconistea )~ I3 By A< K¢ il 1 4< C Coelocaulon aculea-
tum )55 o
2.3 B R AR VR B RN K

AU A P AT A I B WA A R 7 o
AR (32.549% ), I b ACK: Ay L34 (30. 139 ) (3
2, K2,

F2 Rl ER R AR A Ak

Table 2 Species composition of the western Tianshan corticolous vegetation

kb FHEREC%)

Species

Average coverage

A4 Lichens

[F) 4,35 A A< Candelaria concolor 2.02
ZE A Chaenotheca stemones 1.35
FHR A EE Cladonia cenotea 5.32
WYk £ &S Cladonia chlorophaea 0.13
BELE XA Diploschistes muscorum 11.23
/NI Lecanora hageni 0.02
W0 Lecanora saligna 0.73
B WA Lecidea elabens 0.25
TR WA Lecidea kansuensis 1.01
T EMEA Leptogium saturninum 0.01
INEEFA Megaspora verrucosa 2.02
HHRIHME Melanelia subargenifera 0.07
YA Micarea melaena 1.05
MK Parmelia sulcata 0.15
MR EMA Parmelina quercina 1.75
W G FBIRIAAR Phaeophyscia limbata 0.25
ST FRIRIALK Phaeophyscia rubropulchra 0.13
PAL KA Tephromela atra 0.24
#6§ Bryophyta 2.41
SR ATIR Total area studied (em?) 430
SV AW HEE Total number of tree bark studied 235
W K #R 55 ¥ Bare substratum 67.46
SR A FE T Total number of taxa 32
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Sorensen RECEYIH G2 1%, & & AL 51 ~ 72 em?
Z IR FFAEIE -

3 W W

IAE TR LG 8 s X A A2 K L) A7 B e
DN 3 BN i N TN = LA TTINL 5 N R e

2015 M X Hb AR 1R 43 A 2252 BN R IR ROl

MR TR K Ay | b pH E AR 2 R A B F
KE'FE‘Jo [ I 52 1) FE P A58 11 249, 0 B R B L —
PE.

3 A A Sorensen Fl Kulcinsky P38 E 2 %L

Table 3 Average value of the similarity coefficients according to the occupied area and corticolous lichens

BT B FEJ7 T AR Cem®) Sorensen Kulcinsky Sorensen Kulcinsky
Number Area of FHCEIE R EE EX (G SlE EX G eiEl
of plot each plot Sorensen Kulcinsky Sorensen Kulcinsky

coefficient mean value coefficient coefficient coefficient

mean value extreme values extreme values
4 1.02 0.32 0.50 0~1 0.41~0.75
3 2.18 0.51 0.51 0.4~0.65 0.39~0.85
3 9.52 0.71 0.63 0.46~0.86 0.61~0.84
2 11.2 0.65 0.57 0.57~0.82 0.47~0.74
4 33.26 0.71 0.65 0.65~0.86 0.59~0.80
4 40.13 0.74 0.73 0.72~0.82 0.66~0.82
5 51.35 0.73 0.81 0.63~0.82 0.70~0.85
4 62.02 0.75 0.82 0.63~0.81 0.70~0.91
2 72.17 0.76 0.81 0.59~0.65 0.56~0.87
2 81.24 0.78 0.82 0.57~0.81 0.84~0.98
2 112.2 0.76 0.84 0.62~0.77 0.54~0.85
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