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Effects of biological soil crust on soil physicochemical properties in water-wind

erosion crisscross region northern Shaanxi Province China
XIAO Bo'? ZHAO Yun-Ge' © SHAO Ming-An'

1 State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau Institute of Soil and Water Conservation ~Chinese Academy of Sciences and
Ministry of Water Resources Northwest A &F University Yangling Shaanxi 712100 China

2 Graduate School of Chinese Academy of Sciences Betjing 100039  China

Acta Ecologica Sinica 2007 27 11 4662 ~ 4670.

Abstract Biological soil crust BSC  develops extensively in water-wind erosion crisscross region of the Loess Plateau
northern Shaanxi Province of China. We compared the effects of two types of BSC on soil physicochemical properties in
Liudaogou watershed in the region. The two types of BSC one developing on sand soil and another on loess soil are moss
dominated with main species of Bryum arcticum R. Brown B.S. G. and Barbula vinealis Brid. The results show that 1
Both types of BSC increase saturated soil water content and field capacity decrease bulk density and saturated hydraulic
conductivity. BSC on sand soil can increase soil clay content in 0 —25 c¢m layers 2 Both types of BSC increase total N
total P available N available P available K and organic matter and decrease pH value although most of these effects are

observed in surface soil only 3 Compared with other soil chemical properties BSC have greater effects on soil total N
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available P and organic matter and deeper effects on total N available K and organic matter in soil profile 4 BSC on
sand soil have greater effects on soil physicochemical properties than BSC on loess soil. As a whole both types of BSC are
beneficial for ecological construction in the research region although the ecological function of BSC developing on sand soil

maybe more important than BSC on loess soil.
Key Words biological soil crust soil physicochemical properties water-wind erosion crisscross region
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Table 1 Characteristics of experimental area

Measured index BSC on sand soil BSC on loess soil

Soil texture Sandy soil Sandy loam soil

Land use Shrubland Grassland

Gradient °© 5~10 20 ~25
Vegetation Salix psammopi%il‘a c Wang ¢ Chang Medicago sativa
Y. Yang Artemisia ordosica Krasch
Vegetation coverage % 30 90
BSC coverage % 95 50

BSC thickness mm

17.46 +0.46 N =20 24.23 +0.96 N =20

The coverage of vegetation and BSC was measured by Quadrat method

the same below

1.3
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2

Table 2 Soil mechanic composition in profile with and without BSC

BSC CK
BSC type Soil depth ¢m
Clay % Silt % Sand % Clay % Silt % Sand %
Lpsc 0.19 5.00 94.80 0.12 1.79 98.09
BSC on sand soil 0~2 0.34 4.95 94.71 0.16 2.01 97.83
2~5 0.30 4.04 95.66 0.08 1.79 98.13
5~10 0.18 3.45 96.37 0.09 1.91 98.00
10 ~25 0.14 2.58 97.28 0.06 1.79 98.15
25 ~50 0.01 1.49 98.50 0.01 1.46 98.53
Ligsc 11.73 16.20 72.07 11.73 15.69 72.58
BSC on loess soil 0~2 11.83 16.32 71.85 11.77 16.13 72.10
2~5 11.88 16.04 72.08 12.17 15.79 72.04
5~10 11.81 15.19 73.00 11.56 15.49 72.95
10 ~25 12.11 16.94 70.95 11.95 16.33 71.72
25 ~50 11.77 16.69 71.54 11.59 16.72 71.69
<0.002mm 0.002 ~ 0. 02mm 0.02 ~2mm  The classification of soil texture is based on
international system clay <0.002mm 0.002mm <silt <0.02mm 0.02mm <sand <2mm  Lpg BSC layer and the same below
14 4~5
25¢m
2.1.2 K .
K K 86.5%  68.3%
20.3% 17.9% 3 K,
) ) 1.26 1.20
1.22
t 3
6, » <0.05
p <0.01
3 t

Table 3 Differences of soil physical properties between BSC and CK using ¢-test

Sandy soil Loess soil
BSC CK BSC CK
Parameter 1-test t-test
Mean S.E. Mean S.E. Mean  S.E. Mean S.E.
. 3 1.37 0.03 1.72 0.02 -10.26"" 1.24 0.02 1.51 0.02 -8.86""
Bulk density g em ™
K, em h~! 0.27 0.01 0.21 0.01 4.77** 0.34 0.01 0.28 0.01 3.97*
0, % 0.15 0.01 0.13 0.00 2.86" 0.30 0.02 0.24 0.0 2.91*
. . 9.63 0.68 71.34 7.19 -8.55"" 3.33 0.09 10.52 0.25 -27.14""
Field capacity %
% p<0.05 significant at 0.05 level * % p<0.01 sigificant at 0. 01 level the same below
7.47 ~8.12 e
1.2
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