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Floor lichen diversity under different vegetation types in Two-river
Source Nature Reserve in Altay Mountains, Xinjiang

Anwar Tumur, Abdulla Abbas*
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Abstract: Lichens are present in a wide range of habitats throughout the world. Due to their unique biodiver-
sity, we explored the species composition of floor lichens under different vegetation types in Two-river
Source Nature Reserve in Altay Mountains, Xinjiang. The sampling sites covered six vegetation types in-
cluding mountain desert, mountain grassland, mixed coniferous and broadleaved forest, coniferous forest,
subalpine meadow, and alpine meadow. The results showed that the lichen flora in this area is rich and com-
plex. A total of 46 floor lichen species belonging to 6 genera of 5 families were recorded. Of these, Clado-
niaceae with 32 species is the dominant family. The species similarity index between the mixed coniferous
and broadleaved forest and the coniferous forest was the highest of all pairs (0.739), whereas that between
the mixed coniferous and broadleaved forest and the alpine meadow belt was the lowest (0.200). Mountain
forests, having the maximum species diversity, were the distribution center for lichen diversity and key areas
for their conservation in Two-river Source Nature Reserve in Altay Mountains, Xinjiang. We also discuss
conservation strategies for lichens.
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Table 1 Environmental factors and seed plant communities in 30 sites
FfHhy THEEKE @)  dEpH R Mo AR WERE S A LR IY) S
Plot Soil water Soil pH Altitude Canopy density Shrub cov- Seed plant community
content (%) (m) erage
(%)
b 3EAF Mountain desert (V)
1 27.12 5.14 750 0.25 12 TR BN+ M+ ] 825 ZL AT T
2 25.30 5.50 750 0.25 13 R 4 0 ) L+ B BB B+ ML UK
3 15.32 5.00 750 0.25 15 Rl ) 22 B ) L+ 2K B M+ DA HE eV
4 18.63 5.53 750 0.26 15 Rl 12 50 ) L+ AR B M+ ME R U
5 20.03 5.08 750 0.25 15 Rl SR 40 ) L+ K B A+HDEAS e T
LI Hb %547 Mountain grassland (V2)
6 38.08 6.0 1,000 0.40 22 RN+ 22 ) 35 0+ B h A 0 LR
7 48.33 6.3 1,000 0.42 22 R B2 400G ) L+ IR B +DEAS M U
8 63.30 6.5 1,000 0.42 23 IR+ 22 0 e i+ BT ) 2R 4000 ) LA
9 65.10 6.6 1,100 0.42 22 R ) Z8 B0 ) L+ 2K B D+ DT A MEAE VA
10 43.02 6.8 1,100 0.42 22 IR+ 22 085 i+ R S AR B XS ) L
£ iR AS M Mixed coniferous and broadleaved forest (Va)
11 61.66 6.0 1,500 0.75 18 PEAARY. 2 AZ + e B+ BT ) 2 A %G ) Lk v
12 63.21 6.8 1,550 0.75 32 BRI+ 2 A+ PR A A AR A
13 68.66 6.5 1,550 0.75 25 A+ BRI+ PG A A Y& A A
14 58.65 6.5 1,600 0.75 26 W+ BRI+ PG A A Y& H A A
15 63.24 7.0 1,600 0.75 32 EA+ BRI+ PG AR Y5 H A A
EFr#Rai Coniferous forest (Va)
16 75.63 6.2 1,850 0.85 65 W+ BRI+ VOAE R & A BEVR
17 66.78 5.8 1,850 0.85 68 YRS ME+ VAL R - FA+ 5 b B TR
18 70.21 6.0 1,850 0.86 70 PEAARNY 2 A2+ A7+ B ) 2 2L AT i
19 74.32 6.0 1,880 0.87 75 VEAAR) N A2+ 05 8+ 4 22 2 A0V
20 77.72 6.0 1,880 0.86 74 VEAAAR) I 25 A2+ 3547+l i 28 0 4 vk
WPl &) 45 Subalpine meadow (Vs)
21 32.35 6.0 2,300 0 55 L R R+ 98 A 2L S R
22 38.65 5.5 2,330 0 53 L A R+ A 2L R
23 35.32 5.6 2,300 0 52 N+ T A SRR
24 30.54 6.8 2,350 0 52 R+ I8 A SR T
25 40.21 6.0 2,300 0 52 H AN JACE e i
FnhEA Y Alpine meadow (Ve)
26 32.65 5.7 2,700 0 20 7 Tundra
27 45.63 5.7 2,700 0 5 7 Tundra
28 43.02 5.8 2,800 0 10 #J5U Tundra
29 45.36 6.0 2,800 0 5 #J5U Tundra
30 35.60 6.2 2,900 0 5 5 Tundra

HKEM Salix cinerea; Fif #2822 4 Lonicera caerulea var. altaica; FiJ#}jZ24#%% ), Caragana altaica; H'Jfk#% Ephedra intermedia; 2 #il3% %
Rosa spinosissima; PE{1AIE 7%+, Larix sibirica; PE1(1F] . =42 Picea obovata; A Ml Salix dasycladus; etk Betula pendula; ¥4
Populus laurifolia; & 1l1FFA R Thalictrum alpinum; 2€4:2£3 Festuca kryloviana; #4/i % Stellaria media
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[FFIEEK R, 2002; 5KICHH%E, 2003) 1 A AHALURE B
AR MPIBCRETRAR, 3BT AN [FE H B 7 210 ) 1
KA PP R I L

Ss=2C/(A+B)x100% )

ey AL BRI R RIS 2R rp i A S Rl A,
Ch = H A ML

(3) WMpZ KPR : DL A KM 75 B N vH 5

FEPR I SL P Fp 2 RE 1, DR A =0k (BH A5 BRI



55 5 3

SR BLIR R R IR MBI AN Sz ) 17 7 G 281y 2 Lo g Yt ) SR O DXt 1 A= S AR AR 0 22 447

PR, 1981; MRIEEE, 1999; A FIFE/K K, 2002).
Simpson ZFEPETREL

D:iNJM—DHNW—D] 3
Shannon-Wiener $5%X
. S N. N.
Vi 4
H ; Y In N ey

A, NSRRI &5 5 2 A1, Nk S5 AN A
56

3 HBREODM

3.1 ME#IERL IR B AR X A H AR AE 4
M %

AR BT SR A, B 82 (L P VAT 1 AR PR X 3
A AR AR R A5 R 6JE A6 . 1% AT X AT A
1 49 30} 87 JiE 205 At (B AN HRF7 - Br] 2 37 F1 S 4k A<
1998), b ff1i A= b A 53 73] o HEAS R X HUACHE ) S B
B RJBBRLE P EL116.66%. 6.89%H122.43% (£
2)o HER2IERTLLE Y, HhlRi A= HiACHE b LAA SRl
Fhtez, 328,y b AR AR £ 169.56%
3.2 ARE#HTRE PR EY IR

W7 8 B ) 2R L IATIE AR OR A DA [ R A Y
by T AR AR A S AR AR LR W63, B3]
DL, 12 Hb DX R A HACRE 0 ) Serenson AHALLE
FHAE0.200-0.739.2 [H) o Hir DUET i VR AS AR5 (V3)
FVEF MR (Vo) AR AL B iy, 40739, i E 22
O3 A A5 45 1,500-1,850  mfty 11 My BRI bR
X My, WRR L, LEEREE S S, L
ToKEmE, EETHRMNEK, FEHSME
1,850-2,300 m, X LLFH & =42 (Picea schrenkiana)
hy RN R B I AR S 1% b X b A ) A K IR A
P RS, MDA s o £, A )
YU AR A DRI, X P bS5 00 A R A
(PRES ==

FLUCA i3 s (V1) FHAIE i 1L 5 A 7 (Vs), A
0.7000. &k AE700-1,000 m2[a], %Mt gk
M, (HHAR N 2%, N FERIAAAE, A—
LG A M AR AT IR A1, (AR R AR A
J5 & R AE2,300-2,700 m 2], iZhar HE R A
WY I 5, MR R A 2, BR T A
B AR — L p AR R R AN K A 8 5 A Tl

F2 M ENZRLAALR B A REF X E & M ARE 4 F
A

Table 2 Species composition of the floor lichens in Two-river
Source Nature Reserve in Altai Mountains, Xinjiang

HuTi A= He A< Floor lichens

#2x®l Parmeliaceae
1.5%4<)% Cetraria
1) [l 4K Cetraria laguigata
2)T 4 C.nivalis
A% Cladoniaceae
2.8 #5)E Cladina
3) AT HEEE Cladina grisea
KL C. mitis
5)4EREEE C. stellaris
3. A& J8 Cladonia
6) #7547 %5 Cladonia altaica
7)ARATE C. acuminata

8) {14 C. amaurocraea
Q)M A C. arbuscula

10)2 41 C. bacilliformis
11)4bJ57 A& C. borealis
12)%i% A8 C. botrytis
13)/i 4145 C. cariosa
14)#H -} f1% C. cenotea
15)MIW\ #3418 C. chlorophaea
16)40 A1 5/ Mgk Sk AF T C. coniocraea f. certodes
17)f1 A #5 C. cornuta
18) IEfii A1 C. deformis
1M 41 &5 C. fimbriata
20)r A4 88 C. furcata
20)J%4E C. humilis
22)EINL A C. macilenta
23)1ifii 418 C. macroceras
24)2 K4 E C. macrophyllo
25)/NE A C.maxima
26)# 2k 415 C. ochrochlora
27)3RAT 8 C. peziziformis
28) -1 C. phylloephora
29)MiW\f1 8 C. pyxidata
30)% J7jfE# C. Rangiferina
31)H 4% C. scabriuscula
32) kM4 C. Stellarisa
33)433kAE C. subulata
34)fi A& C. sulphurina
Z5% % Lecanoraceae
A/NERJE Lecidella
35)°F/NMAL Lecidella stigmatea
36) & AE/NMAC L. wulfenii
&Rl Peltigeraceae
5448 Peltigera
37)4k iz i3 Peltigera aphthosa
38) % P. leucophlebia
39)@f b4 P. lepidophora
40)[E % P. membranacea
41y KAR % P. neopolydactyla
42) M4 P, nigripunctata
43)/NihA% P. venosa
ik Rl Stereocaulaceae
6.9 & Stereocaulon
A4) IR AZ R Stereocaulon tomentosum var. compactum
A5)E IR S. tomentosum
46) i AR FCHIIAEE S. sasakii
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Table 3 Community similarity coefficient of floor lichens under different vegetation types of Two-river Source Nature Reserve in

Altay Mountains, Xinjiang

R 2 4k LA AT TR RIS R 2
Vegetation type Altitude Number of No. of common species and species similarity coefficient

(m) species V, V, Vs V4 Vs Vs
Vi 700-1,000 11 - 5 8 6 7 6
V, 1,000-1,500 17 0.357 - 10 7 6 4
V3 1,500-1,850 18 0.552 0.571 - 17 4 3
\! 1,850-2,300 28 0.307 0.311 0.739 - 7 5
Vs 2,300-2,700 9 0.700 0.461 0.296 0.378 - 6
Vs 2,700L4 I 12 0.521 0.275 0.200 0.250 0.571 -

Vi BSEESH Mountain desert; Vo LIHE R 45 Mountain grassland; Va: £ F8 S #kH Mixed coniferous and broadleaved forest; V,: %1 H-#k
it7 Coniferous forest; Vs: Wi i1l #4@ 717 Subalpine meadow; Ve: i1l 5447 Alpine meadow

K, FEDIFRARHAN F.

HH T AN [R) AR B 7 S 2 5 25 B P A ) T 4R v B
KRN, WOk e FE XS 12 DX T A= A A
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Ri] 350 2 L1 P VAT AR LR A DX 1T A= A AR )
AN[E R AR B W4 thaRAn] WL, R
AR A LT b 2 Ta) ) B R 22 K, b
1 B 4< (Cetraria laeuigata) . #K JiE &5 (Cladonia ar-
buscula). A K E5 %% (Stereocaulon sasakii). it
% (Peltigera lepidophora) . il W\ ¥} 47 &5 (Cladonia
chlorophaea). # /5 i &5 (Cladina grisea) s Fi 1) #5 %L
{H35760.5 DL b, LA A Y (1) 2 1 410.5
LL R

Hiy A= AR R 2 FEvE S R LKL o
Ll b g AR 2 A HE ) P b 22 A 1 iR K v T oAt
RS S, DUEH R TR AT PR AT (V) My B, FLiROh
BE RS (Va); AR R Lot S5 3517 (V) AL
i ST (Vo) (1) Hi i 2 B A ) Bl vy e g
(Ve) MIZHEPERAR,

AR T2 B B 117 A2 H A ) 22 B PR R
SRR F S O S [Py N W N R SR (NI PS
Fo {ERIER I AR N BEA 2 R0, DRI I AR 1R A
BT MR, Py mE R AT R A AR,
TARMRAR A B vy, A AR Y K2, AT
BT RERBLZ o X5 [ AIEE K K (2000) 057 K
H L F AR RGBS 2 PRI 45 R AEA

Ve
o

indices

= B )

PrFh 2 FEPEFR M
Species diversity
o w = W [ =21

1addas

Vi ;
A Vegetation type

O Simpson $53 M Shannon-Wiener $i#{
Simpson index Shannon-Wiener index

Bl FEEE P EE R RIFE VL Voo Ve Vi,
Vs, VeFRX R A L RIFEFRL)

Fig. 1 Species diversity of floor lichens under different vege-
tation types in Two-river Source Nature Reserve in Altay
Mountains, Xinjiang. V-V represent the same vegetation
types as in Table 1.
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PR L D, 3K LR 8 44 7K R BIUR S il A A
AR, R AR BRI R B ARSI
MEARASE, BERIAREE . TLHER, b IZMBX



55 5 3

SR BLIR R R IR MBI AN Sz ) 17 7 G 281y 2 Lo g Yt ) SR O DXt 1 A= S AR AR 0 22 449

Fz4 FEMMBLRITIEBARP X E S RK B FhE
REEEEE

Table 4 Dominant species composition and their important
values in Two-river Source Nature Reserve in Altay Mountains,
Xinjiang

R s Y HEYE
Vegetation type Importance value
IHBSEE A Mountain desert
/NECFEE Cladonia maxima 0.452
SRATEE C. peziziformi 0.279
Wegk A #E C. ochrochlora 0.203
HWUAES C. pyxidata 0.172
i F 55 C. phylloephora 0.108
UMb %R A Mountain grassland
(i1 54 Cetraria laeuigata 0.621
ARITREEE Cladina grisea 0.557
WK £ 45 Cladonia chlorophaea 0.531
SE/NM A Lecidella stigmatea 0.279
Jb77 4 Cladonia borealis 0.246
EFRTEAS MR Mixed coniferous and broadleaved forest
4% Peltigera lepidophora 0.501
#4185 Cladonia fimbriata 0.411
47 % Peltigera aphthosa 0.218
% P. leucophlebia 0.146
HIEIH; Stereocaulon tomentosum 0.051
EFmpRas Coniferous forest
VAR K Stereocaulon sasakii 0.538
ZREEE Cladina stellaris 0.418
KARML A Peltigera neopolydactyla 0.356
2K K478 Cladonia macrophyllodes 0.212
T % 4< Cetraria nivalis 0.152
W 43 Subalpine meadow
MREEE Cladonia arbuscula 0.641
BT de 4148 C. altaica 0.423
EHUHEE C.amaurocraea 0.232
Jf1EE C. acuminata 0.212
FiakrAEE C. bacilliformis 0.097
L SR Alpine meadow
KR Peltigera neopolydatat 0.320
J&415% Cladonia humilis 0.268
=i Peltigera nigripunctata 0.143
A ES Cladonia furcata 0.064
FLEAE C. scabriuscula 0.015

JiRe b R R GE R e, AR RS IR OR YR S i) LA A
MRS o ANSRT-I0G 20 I H 2 IR e T3 1%
LR ITARAT (AR, AT A L = (1 L ACHE )

TR EE TN ™S . AHITSER W, BT 28 L g H AR
PRAP D AR AR AL S R 88 1% L L A ) 2
PErFGy, B AR AT R 12 X AR b F
i, WA A 2 AEPE ORI T R X AL,
PRI A 2 FEVERR T A ORI 6 L LA ZE A7 1) AR AR
ERREZANELSN, ROER LR ORI A a] SR
FH AR 4 Mt
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