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Abstract: Biological soil crusts ( BSCs) are an important component of ecosystems especially in
arid and semi-arid ecosystems but we know little about their distribution and function on the Ti—
betan Plateau. In this study we investigated the effects of alpine meadow degradation and artifi—
cial grassland construction on the distribution and growth of BSCs. Results showed that communi-
ty coverage decreased with the degradation of alpine meadow. The occurrence frequency of moss
was the highest in Graminaceous + Kobresia community and 6-year-old artificial grassland and
then decreased along alpine meadow degradation succession being the lowest in black soil beach
(43.6%) . Black patches white patches and lichen formed in K. humilis community and were
most abundant at Mattic epipedon crack stage of K. pygmaea meadow or Mattic epipedon erosion
stage as indicated by the highest occurrence frequency but were not observed in Graminaceous +
Kobresia community 6-year-old artificial grassland and black soil beach. The correlation analysis
showed that the occurrence frequency of moss was significantly positively correlated with vegeta—
tion coverage but negatively correlated with the occurrence frequencies of both black patches and
white patches. A significant positive correlation was observed between the occurrence frequency
of white patches and lichen ( P <0.05) . These findings demonstrate that BSCs distribute widely in
alpine meadows and vary greatly in distribution and species composition indicating strong hetero—
geneity in distribution pattern due to the changes in vegetation growth and soil surface stability with
meadow degradation.
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Table 1 Basic information of grassland plots
(m)
- 34°27.843°N 3744 100%
100°12.477" E ( Potentilla anserina L.) . ( Po-
lygonum viviparum L.) | Kobresia humilis ( C. A.
Mey. ex Trautv.) Sergiev) . ( Gueldenstaedtia
diversifolia Maxim.)
34°24.755° N 3846 95% N
100°21.414" E ( Leontopodium nanum ( Hook. f. et Thoms.) Hand. -
Mazz.) . ( Festuca ovina L.) .
37°56.561° N 3419 ( Kobresia pyg—
100°57.533" E maea Parz.) 35%
5% 25% .
85% 10%
“ 7 34°21.298° N 3736 ( Ajania
100°31.368" E tenuifolia ( Jacq.) Tazvel.) (' Pleurospermum
camischaticum Hoffm.)
2002 34°22.003" N 3739 2002 ( Elymus nutans Griseb.)
100°29.612° E o 2010
( Aconitum flavum Hand. —
Mazz. ) o
( Papaver kansuensis Maxim. )
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o 3
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(P <0.05) .
- 2
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BSCs 1 em R
Al A) 4
° 6
5 96% 43.6%( 3) .
Table 2 Vegetation coverage of different steppes
(%) .
100 a
90.1£2.3 ab ’
84.1+1.6 abe N
80.2£6.5 be
43.7+4.4 ¢
8 95.3+0.6 a’
6
(P<0.05) * (P<0.01) .
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3 BSCs (%)
Table 3 Distribution of BSCs in different plots
6
96.0+£2.2 a 91.2 5.1 ab 75.3+5.8b 83.6+7.0b 43.6+8.9 ¢ 96.0+£2.2 a
0 8.0+£2.5 53.9+5.0 2.8+0.9 0 0
0 20.0 26.7 27.8 0 0
0 10.0 73.3 61.1 0 0

E WEE | HH A KR

1 BSCs
Fig.1 BSCs in different steppes

(53.9%) .
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4 BSCs o
Table 4 Relationship of plant coverage and BSCs in dif— BSCs
ferent plots

( Eldridge et al. 1998;

2004) - BSCs
1,000 0.976** 0.730  0.289  0.154
1000 -0.101  0.092  -0.044
1000 0.590  0.732 ( 3)-
1.000 0.879"
%% P<0.01 * P<0.05.
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