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Niche of Saxicolous Lichens in Haxionggou Forest Park in Xinjiang,China

LI Zuo-sen, LUO Peng, TUMUR Anwar”

(College of Life Sciences and Technology s Xinjiang University sUrumqi 830046, Xinjiang ,China)

Abstract:In order to better understand the characteristics of the utilization of environmental resources of
saxicolous lichens occurring in Haxionggou Forest Park,16 sites were sampled in the park,the niche width
and niche overlap of 40 saxicolous lichens were studied. The results showed that the niche overlap between
lichen populations was common,but most of them were low. The species with higher overlap values were
mostly distributed at the same sample sites,and the coverage of the same sample sites was similar. The
cluster analysis showed that the populations with similar altitude distribution gathered together,indicating
that they had great similarities in habitat requirements. According to the values niche width, the niche
width of the species of Xanthoparmelia subramigera s Physcia caesia ,Umbilicaria virginis,Lecanora ar-
gopholis and Aspicilia bohlinii for Shannon-Wiener and Levins were larger,and had strong adaptability to
the environment,but most of the lichens had narrow niche width and small distribution range. And there
was no obvious correlation between niche width and niche overlap. Lichens were relatively sensitive to envi-
ronmental changes,different environmental resources affected the ecological distribution of lichens. Atten-
tion should be paid to the study of the niche of lichens on different environmental resource gradients,so as
to provide a reliable basis for the protection of lichens diversity.
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Table 1 Saxicolous lichen species inHaxionggou Forest Park
e 44 i T4

1 Bz &K Dermatocarpon miniatum (L.) W. Mann. 21 R Xanthoparmelia mexicana (Gyeln. ) Hale.

2 A TA A Acarospora badiofusca (Nyl.) Th. Fr. 22 WA ELE M X, subramigera (Gyeln.) Hale.

3 AL I AL bohlinii H. Magn. 23 INGS I Lecanora hagenii (Ach.) Ach.

4 HOS A AL dispersa H. Magn. 24 AREARBIK L. argentata (Ach.) Malme.

5 WA AL molybdina Trevis. 25 WA L. argopholis (Ach.) Ach.

6 WA A. obnubila H. Magn. 26 NN L. marginata (Schaer.) Hertel & Rambold.

7 BER BIMA AL strigata (Nyl.) Jatta. 27 B 4%t L. muralis (Schreb. ) Rabenh.

8 A A B (R E ) Acarospora sp. 28 /NI Lecidella euphorea (Florke. ) Hertel.

9 HE A Glypholecia scabra (Pers.) Miell. Arg. 29  JEMEEAK Rhizoplaca peltata (Ramond.) Leuckert.

10 WLk A Diploschistes scruposus (Schreb. ) Norman. 30 WM K Lecidea subelevata H. Magn.

11 Eﬁ%%{( Circinaria aspera (Mereschk. ) Sohrabi & Sen- 31 KM A Rhizocarpon disporum (Hepp.) Muell. Arg.

12 TEFH 2K C. contorta ( Hoffm. ) A. Nordin. 32 M Z I Diplotomma alboatrum (Hoffm.) Flot.

r E&ﬁlf}i r)% % W & Lobothallia alphoplaca ( Wahlenb. ) 33 WREEAK Physcia caesia (Hoffm. )

14 KA 2 XK L. praeradiosa (Nyl.) Hafellner. 34 WA A Caloplaca flavorubescens (Huds. ) J. R. Laundon.

15 BT AEBIAK L. radiosa (Hoffm.) Hafellner. 35  F/EREAK C.saxicola (Hoffm.) Nordin.

16 BLRFZR Aspicilia bohlinii (H. Magn.) J. C. Wei. 36 WEEREAK C.scrobiculata H. Magn.

17 K250 AL cinerea (L.) Korb. 37 1l 1 B A Xanthoria elegans (Link.) Th, Fr.

18 i H 450 AL ochraceoalba (H. Magn. ) J. C. Wei. 38 A AR X, lobulata (Florke. ) B. de Lesd.

19 B 25 5 AL olei fera (H. Magn.) J. C. Wei. 39 RWAR A B Umbilicaria virginis Schrad.

20 HIMPFZRBE A tortuosa (H. Magn. ) N. S. Golubk. 40 WHEEAEE Candelariella oleifera H. Magn.

x2 EEEMKEICANFEMIHNEE
Table 2 Coverage of saxicolous lichens in 16 sites
e
1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16

1 0. 00 0. 00 0. 00 0. 00 0.02 0. 00 0. 00 0. 00 4. 05 3.25 0.17 0.33 0. 00 0. 00 0. 00 0. 00
2 0. 00 0. 00 0. 00 0. 00 0. 00 0. 37 5.02 1.08 0. 34 0. 15 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
3 0.01 0.45 2.85 1.76 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
4 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 7.2 0.07 4.1 2.03 0. 00
5 0. 00 0. 00 0. 00 0. 45 1. 24 0. 00 4. 05 0.02 0. 00 0. 00 0. 00 0. 00 0. 00 1.0 0. 00 0. 00
6 0. 00 0.58 0. 00 0. 00 0. 00 0. 00 0. 00 0.21 1. 44 0. 31 0.03 0.18 0. 00 0. 00 0. 00 0. 00
7 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.6 0. 00 1.25 0. 00 0. 00 0. 31 0. 00 6.04 1.24
8 0. 00 0. 00 0. 00 0. 00 0. 00 0.05 0. 00 0.2 4.25 0.02 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
9 0. 00 0. 00 0.24 0.07 0. 00 0. 00 0. 31 0. 00 0. 00 0. 00 0.00 57.00 0. 00 0. 00 0. 00 0. 00
10 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 1. 24 0. 85 0.23 0. 00 0. 00 0. 00 0. 00
11 0.52 1.75 0.56 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
12 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.12 0.25 0. 00 0. 00 0.72 1. 24
13 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.1 0. 54 0. 35 0.52 0. 00 0. 00 0. 00 0. 00 0. 00
14 2.34 4.25 0.53 0.21 2.65 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
15 0. 00 0. 00 0. 00 1. 54 0. 00 0. 00 0. 00 0. 00 0. 00 0.45 0. 54 0. 14 0. 00 0. 00 4,51 0.54
16 0. 00 0.61 0. 00 0. 00 0. 00 0.91 0. 00 0.62 0.13 0.21 0.07 0. 00 0. 00 0. 00 0. 00 0. 00
17 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 1.23 0. 00 0.07 0. 00 0.21 0.23 0.2 0. 00 0.18
18 0.45 0. 00 0.21 0. 00 0. 00 0. 00 0.21 0. 00 0. 00 0. 00 0. 00 0. 00 0.24 0. 00 0. 00 0. 00
19 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.17 0. 00 0. 00 0. 00 0.75 0. 00 0. 00 0.32 0. 00
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
20 0. 00 0. 00 0. 00 0. 00 0.01 0. 00 0. 00 0. 00 0. 04 0.01 0. 20 0. 00 0. 89 0. 00 2.12 0. 00
21 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.25 0.7 0.25 2.35
22 0.51 0.19 0.01 0.27 0. 81 0. 00 0.41 0. 00 0. 00 0. 00 0. 00 0. 00 1.07 0. 00 0. 44 0. 00
23 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.52 0. 44 0.74 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
24 0. 00 0. 00 0. 00 0. 00 0. 00 0.21 0. 00 1.54 0. 00 3.54 0. 00 0. 87 0. 00 0. 00 1.05 0. 00
25 2.07 0. 00 0. 20 0. 60 1. 30 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.75 0. 00 0. 00 0.62 0. 00
26 0. 00 0. 00 0. 00 0.24 0. 00 0. 00 0. 00 2.00 0.71 0.03 0. 00 0. 00 0. 00 0. 00 0. 00 1.23
27 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.74 0. 00 0.5 0. 24 0. 00
28 0. 00 0.21 0. 00 0. 00 0. 00 0.41 1.23 0. 00 0. 00 0. 00 0. 05 0. 54 0. 04 0. 00 0. 00 0. 00
29 1.27 5. 67 0.54 1. 25 0. 00 0.02 0. 00 1. 90 0.03 0. 04 0. 00 0. 00 0. 00 0. 00 0. 00 0.78
30 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.11 0.13 0.0 0.92 4.22
31 0. 00 0. 00 0. 00 0.41 0. 00 0. 00 0.32 0. 00 1. 08 0. 00 0.42 0.01 0.01 0. 00 2.65 0. 00
32 0. 54 0.01 0. 50 0. 00 0. 89 0. 00 2.12 0. 00 0. 00 0. 00 0. 00 1.54 0. 00 0. 00 0. 00 0. 00
33 0. 00 0. 00 0. 00 0. 00 1.12 2.35 0. 00 0.57 0. 00 0. 64 0. 00 0. 00 0. 00 2.5 0. 00 1.25
34 0. 00 0. 00 0. 00 0. 00 4,47 0. 00 0. 14 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 2.35
35 0. 36 0.47 0. 00 0. 00 0. 00 0.53 0. 00 0. 00 0.03 0. 00 0. 34 0. 00 0. 00 0. 00 0.043 0.00
36 0. 00 7.25 0. 00 0. 55 0. 26 0. 00 0. 46 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.452
37 0. 00 0. 00 0.23 0.56 0. 00 0. 00 0.62 0. 00 0. 00 0. 00 0. 00 0. 00 0.01 0. 00 0. 00 0.00
38 0.47 0.12 0. 00 0. 00 0. 00 0. 00 0. 00 0. 54 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
39 0. 00 0. 00 0. 00 0. 00 0. 00 0. 35 0. 88 0. 00 2.35 0.19 0.01 0. 24 0. 87 0. 00 2.354 0.00
40 0. 00 0. 00 0. 26 0.75 2.35 0.25 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
R3I WWMEEEMKHWESUEERE
Table 3 Niche overlaps values of 40 saxicolous lichen species

LES 1 2 3 1 5 6 7 8 9 10 11 12 13 14
1 1. 00 0.07 0. 00 0. 05 0. 00 0.83 0.12 0.78 0. 06 0. 54 0. 00 0.01 0.79 0.00
2 0.07 1. 00 0. 00 0. 00 0. 90 0.09 0.03 0.08 0.01 0.02 0. 00 0. 00 0.08 0. 00
3 0. 00 0. 00 1. 00 0. 00 0.05 0. 05 0. 00 0. 00 0. 00 0. 00 0. 37 0. 37 0. 00 0.21
4 0. 05 0. 00 0. 00 1. 00 0.11 0.10 0.23 0. 00 0. 85 0.13 0. 00 0. 26 0. 00 0. 00
5 0. 00 0.90 0.05 0.11 1.00 0. 00 0. 00 0. 00 0.01 0. 00 0. 00 0. 00 0. 00 0.14
6 0. 83 0.09 0.05 0.10 0.00 1.00 0.05 0.90 0.11 0.19 0.33 0.02 0. 69 0.28
7 0.12 0.03 0. 00 0.23 0.00 0.05 1. 00 0.01 0. 00 0.16 0.00 0. 64 0.10 0. 00
8 0.78 0.08 0. 00 0. 00 0. 00 0.90 0.01 1.00 0. 00 0. 00 0. 00 0. 00 0. 65 0. 00
9 0. 06 0.01 0. 00 0. 85 0.01 0.11 0. 00 0. 00 1. 00 0.15 0. 00 0.17 0. 00 0. 00
10 0. 54 0.02 0. 00 0.13 0. 00 0.19 0.16 0. 00 0.15 1. 00 0. 00 0.07 0. 69 0. 00
11 0. 00 0. 00 0. 37 0. 00 0. 00 0.33 0. 00 0. 00 0. 00 0. 00 1. 00 0. 00 0. 00 0. 84
12 0.01 0. 00 0. 37 0. 26 0. 00 0.02 0. 64 0. 00 0.17 0.07 0. 00 1. 00 0.05 0. 00
13 0.79 0.08 0. 00 0. 00 0. 00 0.69 0.10 0. 65 0. 00 0. 69 0. 00 0.05 1.00 0. 00
14 0. 00 0. 00 0.21 0. 00 0.14 0.28 0. 00 0. 00 0. 00 0. 00 0. 84 0. 00 0. 00 1. 00
15 0. 06 0. 00 0.17 0.25 0.03 0.02 0.93 0. 00 0.03 0. 14 0. 00 0.57 0.11 0.01
16 0.18 0.16 0. 06 0. 00 0. 00 0. 36 0.08 0.13 0. 00 0.17 0. 44 0. 00 0.23 0. 36
17 0. 04 0. 20 0. 00 0.22 0. 04 0. 15 0. 14 0.05 0.17 0.07 0. 00 0. 15 0.15 0. 00
18 0. 00 0. 35 0. 30 0. 00 0. 33 0. 00 0.02 0. 00 0. 00 0. 00 0.31 0. 00 0. 00 0. 35
19 0. 06 0. 04 0. 00 0. 85 0. 00 0.13 0. 39 0.01 0. 90 0.14 0. 00 0. 35 0.03 0. 00
20 0.02 0. 00 0. 00 0.22 0. 00 0.02 0.90 0.02 0. 00 0.05 0. 00 0. 46 0.07 0. 00
21 0. 00 0. 00 0. 00 0.17 0.07 0. 00 0.29 0. 00 0. 00 0. 00 0. 00 0. 85 0. 00 0. 00
22 0. 00 0.25 0.11 0.07 0. 40 0. 04 0. 30 0. 00 0. 00 0. 00 0. 20 0. 14 0. 00 0.48
23 0. 80 0.16 0. 00 0. 00 0. 00 0. 60 0. 20 0.47 0. 00 0. 60 0. 00 0. 00 0. 66 0. 00
24 0.55 0.11 0. 00 0.24 0. 00 0.24 0.45 0.02 0.21 0.74 0. 00 0. 16 0.41 0. 00
25 0.02 0. 00 0.18 0.29 0.16 0.03 0.22 0. 00 0.28 0. 04 0.23 0. 16 0. 00 0.57
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Fh2k 1 2 3 4 5 6 7 8 9 10 11 12 13 14
26 0.23 0.19 0.05 0.00 0.0l  0.37 0.18 0.33  0.00  0.01 0.00  0.42  0.30  0.00
27 0.05  0.00  0.00  0.99  0.13 0.09  0.25 0.00 0.79  0.12  0.00  0.27  0.00  0.00
28 0.03 0.8  0.02 0.32 0.8  0.10 0.00  0.00  0.38 0.08 0.14 0.07 0.02  0.11
29 0.01 0.06  0.30  0.00  0.02  0.37 0.06  0.02  0.00 0.0l 0.90  0.11 0.05  0.79
30 0.00  0.00 0.00 0.08 0.00 0.00 0.40  0.00  0.03  0.00  0.00  0.94  0.00  0.00
31 0.29 0.13 0.07 0.22 0.12  0.33 0.8  0.37 0.0l 0.08  0.00  0.46  0.33  0.01
32 0.04  0.72  0.15  0.46  0.77  0.06  0.00  0.00  0.54  0.08  0.11 0.09  0.00  0.25
33 0.10  0.08  0.00  0.31 0.23  0.05  0.11 0.02  0.00  0.13  0.00  0.27  0.09  0.14
34 0.00 0.03 0.00  0.00  0.28  0.00  0.09  0.00 0.00  0.00  0.00  0.39  0.00  0.42
35 0.04  0.05 0.07  0.01 0.00  0.23 0.05 0.04  0.00  0.22  0.61 0.06  0.27  0.59
36 0.00  0.06  0.17  0.00  0.08  0.36  0.01 0.00  0.00  0.00  0.91 0.05  0.00  0.78
37 0. 00 0.70 0. 56 0. 00 0.73 0. 00 0.00 0. 00 0.01 0.00 0.08 0.00 0. 00 0.05
38 0.00  0.15 0.03  0.00 0.00 0.16 0.07  0.04 0.00 0.00  0.33  0.00 0.10  0.40
39 0.55  0.29  0.00  0.22  0.23  0.61 0.65 0.66  0.07  0.06  0.00  0.34  0.45  0.00
40 0.00  0.01 0.24  0.00 0.30  0.00  0.00 0.00  0.00  0.00  0.03  0.00  0.00  0.47
JHES 15 16 17 18 19 20 21 22 23 24 25 26 27 28
1 0.06  0.18 0.04  0.00 0.06  0.02 0.00 0.00 0.8  0.55 0.02  0.23 0.05  0.03
2 0.00 0.16  0.20 0.35 0.04  0.00 0.00 0.25 0.16  0.11 0.00  0.19  0.00  0.86
3 0.17  0.06  0.00  0.30  0.00  0.00  0.00  0.11 0.00  0.00 0.18  0.05  0.00  0.02
4 0.25  0.00  0.22  0.00 0.8  0.22  0.17  0.07  0.00  0.24  0.29  0.00  0.99  0.32
5 0.03  0.00  0.04  0.33 0.00  0.00  0.07  0.40  0.00  0.00  0.16  0.01 0.13  0.80
6 0.02  0.36 0.15 0.00  0.13 0.02  0.00  0.04  0.60  0.24  0.03  0.37  0.09  0.10
7 0.93  0.08 0.14  0.02  0.39  0.90  0.29  0.30  0.20  0.45 0.22  0.18 0.25  0.00
8 0.00  0.13 0.05 0.00 0.0l 0.02  0.00  0.00  0.47  0.02  0.00  0.33  0.00  0.00
9 0.03  0.00  0.17  0.00  0.90  0.00  0.00  0.00  0.00  0.21 0.28  0.00  0.79  0.38
10 0.14  0.17  0.07  0.00  0.14  0.05  0.00  0.00  0.60  0.74  0.04 0.0l 0.12  0.08
11 0.00  0.44  0.00  0.31 0.00  0.00  0.00  0.20  0.00  0.00  0.23  0.00  0.00  0.14
12 0.57 0.00 0.15  0.00  0.35  0.46 0.8  0.14  0.00  0.16  0.16  0.42  0.27  0.07
13 0.11 0.23 0.15 0.00  0.03  0.07 0.00  0.00  0.66  0.41 0.00  0.30  0.00  0.02
14 0.01 0.36  0.00 0.35 0.00  0.00  0.00  0.48  0.00  0.00  0.57  0.00  0.00  0.11
15 1. 00 0.02 0.03 0. 00 0. 39 0. 86 0. 20 0. 31 0.07 0.33 0.29 0.09 0. 27 0.02
16 0.02 1,00 0.46  0.00  0.10 0.0l 0.00  0.06  0.41 0.36  0.00  0.42  0.00  0.28
17 0.03  0.46 .00 0.07 0.35 0.07 0.20 0.12  0.53  0.44 0.05 0.8  0.22  0.07
18 0.00  0.00  0.07 .00 0.00 0.16 0.04 0.6l  0.00  0.00 0.6l 0.00  0.00  0.33
19 0.39 0.10  0.35  0.00 1,00 0.36  0.04  0.11  0.11 0.37  0.34  0.17  0.81  0.34
20 0.86  0.01 0.07  0.16  0.36 1,00 0.13  0.52  0.01 0.24  0.21 0.01 0.24  0.02
21 0.20  0.00  0.20  0.04  0.04  0.13 .00 0.10  0.00  0.03  0.02  0.47  0.19  0.00
22 0.31 0.06  0.12  0.61 0.11  0.52  0.10 .00 0.00  0.07 0.59  0.02  0.07  0.26
23 0.07  0.41 0.53  0.00  0.11 0.01 0.00  0.00 100 0.83  0.00  0.56  0.00  0.00
24 0.33  0.36  0.44  0.00  0.37  0.24  0.03  0.07  0.83 1,00 0.12  0.32  0.24  0.10
25 0.29  0.00  0.05  0.61 0.34  0.21 0.02  0.59  0.00  0.12 .00 0.02  0.28  0.11
26 0.09  0.42  0.84  0.00  0.17  0.01 0.47  0.02  0.56  0.32  0.02 .00 0.00  0.00
27 0.27  0.00  0.22  0.00  0.81 0.24  0.19 0.07  0.00  0.24  0.28  0.00 1.00  0.30
28 0.02 0.28 0.07 0.33  0.34  0.02 0.00 0.26  0.00 0.10  0.11 0.00  0.30 1.00
29 0.08 0.58 0.30 0.18 0.06 0.00 0.12 0.21 0.16 0.12  0.20  0.33  0.00  0.13
30 0.31 0.00  0.15  0.01 0.11  0.21 0.95 0.08 0.00 0.06 0.06  0.49  0.08  0.01
31 0.90  0.05 0.00  0.04 0.36 0.8  0.09  0.31 0.16  0.23  0.24 0.12  0.24  0.10
32 0.02  0.00  0.09  0.47  0.48  0.00  0.00  0.41 0.00  0.11 0.46  0.00  0.42  0.84
33 0.05 0.52 0.30  0.00  0.03  0.00  0.49  0.15  0.20  0.23  0.14  0.28  0.36  0.17
34 0.05  0.00  0.07  0.01 0.00  0.00  0.44  0.46  0.00  0.00  0.43  0.23  0.00  0.02
35 0.09 0.72 0. 00 0.32 0.02 0.08 0.01 0.21 0.01 0.04 0.33 0.01 0.01 0. 27
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s 15 16 17 18 19 20 21 22 23 24 25 26 27 28
36 0.03 0.47 0.01 0.02 0.00 0. 00 0.06 0.17 0. 00 0. 00 0.03 0. 04 0.00 0. 20
37 0. 20 0. 00 0. 00 0. 36 0.00 0. 00 0. 00 0. 30 0. 00 0.00 0.16 0.06 0.00 0.62
38 0. 00 0. 44 0.70 0.49 0.16 0. 00 0. 00 0.23 0. 38 0.28 0.49 0. 60 0. 00 0.03
39 0.62 0.15 0. 06 0.19 0.32 0.71 0.09 0.41 0.33 0.23 0.17 0.19 0.23 0.27
40 0.10 0.07 0. 00 0. 04 0.00 0. 00 0. 00 0.53 0. 00 0.01 0.53 0.03 0.00 0.03

S 29 30 31 32 33 34 35 36 37 38 39 40
1 0.01 0. 00 0. 29 0. 04 0.10 0.00 0. 04 0. 00 0. 00 0. 00 0.55 0. 00

2 0.06 0. 00 0.13 0.72 0.08 0.03 0.05 0.06 0.70 0.15 0.29 0.01

3 0. 30 0. 00 0.07 0.15 0. 00 0. 00 0.07 0.17 0.56 0.03 0. 00 0. 24

4 0.00 0.08 0.22 0.46 0.31 0.00 0.01 0. 00 0. 00 0. 00 0.22 0.00

5 0.02 0. 00 0.12 0.77 0.23 0.28 0. 00 0.08 0.73 0. 00 0.23 0. 30

6 0. 37 0. 00 0.33 0.06 0.05 0.00 0.23 0. 36 0. 00 0.16 0.61 0. 00

7 0. 06 0. 40 0. 86 0. 00 0.11 0.09 0.05 0.01 0. 00 0.07 0.65 0. 00

8 0.02 0. 00 0. 37 0. 00 0.02 0.00 0.04 0. 00 0. 00 0. 04 0. 66 0. 00

9 0. 00 0.03 0.01 0. 54 0. 00 0. 00 0.00 0.00 0.01 0. 00 0.07 0.00

10 0.01 0. 00 0.08 0.08 0.13 0.00 0.22 0. 00 0. 00 0. 00 0.06 0. 00
11 0.90 0. 00 0. 00 0.11 0. 00 0.00 0.61 0.91 0.08 0.33 0. 00 0.03
12 0.11 0.94 0. 46 0.09 0.27 0. 39 0. 06 0.05 0. 00 0. 00 0. 34 0. 00
13 0.05 0. 00 0.33 0. 00 0.09 0.00 0. 27 0. 00 0. 00 0.10 0.45 0.00
14 0.79 0. 00 0.01 0. 25 0.14 0.42 0.59 0.78 0.05 0. 40 0. 00 0.47
15 0.08 0.31 0.90 0.02 0.05 0.05 0.09 0.03 0. 20 0. 00 0.62 0.10
16 0.58 0. 00 0.05 0. 00 0.52 0. 00 0.72 0. 47 0. 00 0. 44 0.15 0.07
17 0. 30 0.15 0. 00 0.09 0. 30 0.07 0. 00 0.01 0. 00 0.70 0.06 0. 00
18 0.18 0.01 0. 04 0.47 0.00 0.01 0.32 0.02 0. 36 0.49 0.19 0. 04
19 0.06 0.11 0. 36 0.48 0.03 0. 00 0.02 0. 00 0. 00 0.16 0.32 0. 00
20 0.00 0.21 0. 85 0. 00 0.00 0.00 0.08 0. 00 0. 00 0. 00 0.71 0.00
21 0.12 0.95 0.09 0. 00 0.49 0.44 0.01 0. 06 0. 00 0. 00 0.09 0. 00
22 0.21 0.08 0.31 0.41 0.15 0.46 0.21 0.17 0. 30 0.23 0.41 0.53
23 0.16 0. 00 0.16 0. 00 0. 20 0. 00 0.01 0. 00 0. 00 0.38 0.33 0. 00
24 0.12 0.06 0.23 0.11 0.23 0.00 0. 04 0. 00 0. 00 0.28 0.23 0.01
25 0. 20 0. 06 0. 24 0. 46 0.14 0.43 0.33 0.03 0.16 0.49 0.17 0.53
26 0. 33 0.49 0.12 0. 00 0.28 0.23 0.01 0. 04 0.06 0. 60 0.19 0.03
27 0.00 0.08 0. 24 0.42 0. 36 0.00 0. 01 0.00 0. 00 0. 00 0.23 0.00
28 0.13 0.01 0.10 0. 84 0.17 0.02 0. 27 0. 20 0.62 0.03 0.27 0.03
29 1.00 0.12 0.03 0.06 0.09 0.06 0.57 0.91 0.15 0.51 0.00 0.07
30 0.12 1. 00 0.19 0.01 0.32 0.45 0.01 0. 06 0. 00 0. 00 0.15 0. 00
31 0.03 0.19 1. 00 0.09 0. 00 0.00 0.11 0.02 0.17 0. 00 0. 86 0. 04
32 0. 06 0.01 0.09 1. 00 0.09 0. 30 0.08 0.06 0.58 0.12 0.22 0.31
33 0.09 0.32 0. 00 0.09 1.00 0. 40 0. 36 0.03 0. 00 0.11 0.07 0.33
34 0. 06 0.45 0. 00 0. 30 0. 40 1.00 0.00 0.06 0.02 0. 00 0.01 0.83
35 0.57 0.01 0.11 0.08 0. 36 0. 00 1. 00 0. 54 0. 00 0. 36 0.11 0.06
36 0.91 0.06 0.02 0.06 0.03 0.06 0. 54 1. 00 0.09 0.17 0.02 0.06
37 0.15 0. 00 0.17 0.58 0.00 0.02 0. 00 0.09 1. 00 0. 00 0.18 0.22
38 0.51 0.00 0. 00 0.12 0.11 0.00 0. 36 0.17 0. 00 1.00 0.00 0.00
39 0. 00 0.15 0. 86 0.22 0.07 0.01 0.11 0.02 0.18 0. 00 1.00 0.01
40 0.07 0. 00 0. 04 0.31 0.33 0.83 0.06 0.06 0.22 0. 00 0.01 1. 00
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Fig. 1 Cluster analysis dendrogram

R4 OTHEEEMRESUEE
Table 4 Niche widths of the 40 saxicolous lichens

IS B, B, GiiEN B, B,
1 0.940 4 2.2587 21 0.979 4 2.092 5
2 0.9137 1.821 22 1.819 5 5.442 3
3 0.922 9 2.2549 23 1.074 7 2.859 6
4 1.008 4 2.459 4 24 1.318 5 3.097 1
5 1.106 3 2.414 3 25 1.587 1 4.208 6
6 1.346 8 2.953 3 26 1.218 1 2.930 0
7 1.113 3 2.239 8 27 1.011 5 2.578 9
8 0.284 4 1.136 2 28 1.344 4 3.0753
9 0.071 0 1.022 2 29 1. 506 4 3.330 1
10 0.933 9 2.3320 30 0.699 1 1.573 4
11 0.928 9 2.195 4 31 1.298 2.8017
12 1.096 1 2.5615 32 1.468 8 3.830 7
13 1.262 2 3.317 0 33 1.645 4 4.634 2
14 1.294 5 3.2289 34 0.7310 1.900 1
15 1.250 3 2.544 6 35 1. 509 4 4.187 0
16 1.513 8 3.954 1 36 0.746 1.505 7
17 1.345 7 2.7212 37 1. 06 2.691 0
18 1.328 2 3.544 4 38 0.961 2 2.4385
19 0.932 6 2.239 4 39 1.607 8 4.107 8
20 0.902 1 2.016 0 40 0.9815 2.101 4
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Table 5 Number ofsaxicolous lichen species with

—3.317B;

different niche widths

A A Y A 1 A A A 5
(B, N (B B/ %
B,>1.8 1 1. 820 2.5
1.§=B,>1.6 2 1. 627 5.0
1.6=B,>1.4 5 1.517 12.5
1.4=B,>1.2 10 1. 301 25.0
B,<1.2 22 0. 882 55.0
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