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Fig. 1  Geographical locations of the Liudaogou and Gechougou valleys

1 2
Tab.1 Basic information of 2 sample points
/C /(mes™h) /mm /mm
8.4 2.2 ) 408.5 785.4
7.8 3.2( ) 440. 8 2092
2

Tab.2 Vegetation composition in the Liudaogou and Gechougou valleys

( Caragana korshinskii Kom. )
( Stipa bungeana Trin. )
( Medicago sativa Linn.)
(Lespedeza davurica ( Laxim.) Schindl. )
(Heteropappus altaicus ( Willd. ) Novopokr. )
( Artemisia desterorum. Spreng)
( Agriophyllum squarrosum Moq. )
( C. korshinskii Kom.)
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2 >
2.1 1.6 mm
2.1.1 an
1. mm 4.3 mm(P<0.05),
( 3) (17 -20)
(D. constrictus ( Mitt. ) Saito. J.
( B. argenteum Hedw.) . ( B. algovicum 2,
Sendt. ) : 2.1.4 2¢
( B. pallescens Scheich.) . ( B. recurvulum (P <0.05)
Mitt. ) . ( B. argenteum Hedw.) »
2.1.2 2a 9.2 kPa.21.9
. kPa  20.9 kPa.
29, (18)
0
(23)
7% 18.5% (P <0.05) ”
. (22) 2.1.5 2d 3
. 1.65 g+ cm™’
2 (P<0.05) 1.2~1.3g.cm73o
0.7¢g-
em ™’ (P<0.05)
( ) 1.4 g+ cm™
. -3
2.1.3 2bh 1.5 g cm
>
(18) .
3
Tab.3 Moss composition of moss-dominated biological s,
soil crusts in loessland and sandy land 2.2
2.2.1 4
8.0 mm.40.5 mm
( Bryaceae) ( Bryum) (D. constrictus ( Mitt. ) Saito)
( B. argenteum Hedw. )
33. 1% 28. 4%
( B. algovicum Sendt. )
(P<0.05),

( Bryaceae) ( Bryum)  ( B. pallescens Scheich.)
( B. recurvulum Mitt. )

( B. argenteum Hedw.)

(10-11)
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Fig.2  Growth characteristics of moss-dominated biological soil crusts under different vegetation types in loessland and sandy land

4 2.0% 80 ~200 cm

Tab.4 Soil infiltration capacity in loessland and sandy land

o

/mm /mm /mm 1%
8.0 6.6+0.4  7.7£0.4 18.0°
6.3+0.5 5.4+0.2 -15.1°
40.5 39.0£0.0  40.10.2 18.0°
7.7 0.7 6.9+0.8 -10.4" 6
0-05 0 ~200 cm
? 1.9%. 40 ~80 cm
2.2.2 0.7%
( ) 20 ~40 cm
0 ~200 ecm ( 3.1% 120 ~200 cm
3) ; 0~20 cm
o 20 cm
0 ~80 cm+160 ~200 c¢m 20 ~80 em+160 ~200 cm
(P>0.05) 80 ~160 1.5% .
cm (P <0.05)
0 ~200 cm .
1.4% 0 ~80 c¢m
80 ~200 cm e
80 ~ 120 cm 2.0%;
0 ~200 ecm

20 ~40 cm o
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Fig.3  Variation of average soil moisture content at depth of 0 —

2.3
5
(P<0.01)
10.6% (P<
0.05) . N
(P<0.05) .
5

Tab.5 The efficiency of soil loss reduction and the
contribution to soil loss reduction of biological soil

crusts in loessland and sandy land

1% 1%
0
0
81 +5.3" 81 £5.3°
90.6 +3.2° 90.6 +3.2°
95.6 +0.2°
75 +10°
+ 96.6 +0.9° 0.7+1.1°
+ 96.3+2.5*  21.3£10.5"
=(1- / ) x100% ;
=(1- / ) =(1-
/ ) 1% 100% o

—— it

T ) F%

B8 E

-3t HE/em
( )0 ~200 cm

200 cm in loessland and sandy land in dry and rainy seasons

(24)

o

(25)

3
(1)
(P <0.05) .
(2)
0 ~200 cm
(P <0.05) .
(3)
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Similarities and Differences of Development and Ecological Functions
of Biological Soil Crusts between Loessland and Sandy Land

LI Ru=xue'  YANG Yongsheng® MENG Jie’ YANG Jianzhen’  BU ChongHeng' *
(1. Institute of Water and Soil Conservation Northwest Agricultural and Forestry University Yangling 712100 Shaanxi China;
2. Northwest Institute of Plateau Biology Chinese Academy of Sciences Xining 810001 Qinghai China;
3. College of Resources and Environment Northwest Agricultural and Forestry University Yangling 712100 Shaanxi China;
4. Institute of Soil and Water Conservation Chinese Academy of Sciences/Ministry of Water Resources Yangling 712100 Shaanxi China)

Abstract:

search achievements of our team the experimental areas with the similar climatic conditions and different soil tex—

Biological soil crusts play an important role in arid and semiarid ecosystems. Based on the available re—

tures in the wind-water erosion region on the Loess Plateau were selected to study the similarities and differences of
development and ecological functions of biological soil crusts between loessland and Mu Us sandy land. The results
are as follows: (1) The main biological soil crust species in both loessland land and sandy land were moss crusts.

The species composition of moss crusts were Bryum argenteum Hedw. B. caepititicium Hedw. and B. algovicum
Sendt. in loessland but the B. pallescens B. recurvulum and B. argenteum in sandy land. The highest coverage of bio—
logical soil crusts under arbor-shrub vegetation was 77.5% in sandy land and the lowest one under perennial herbs
was 50.5% in loessland. In sandy land the thickest biological soil crust under annual herbs was 11.8 mm and the
thinnest one under perennial herbs was 9.5 mm; the highest shear strength of biological soil crusts under perennial
herbs in loessland was 26.5 kPa and the lowest one under perennial herbs in sandy land was 3.5 kPa; the highest
density of biological soil crusts under annual herbs in sandy land was 1.9 g * em ™ and the lowest one under pe—
rennial herbs in loessland was 1.1 g * cm ™; (2 When the values of precipitation in loessland and sandy land were
8.0 mm and 40.5 mm respectively the soil infiltration rate in loessland was significantly higher than that in sandy
land but for the total infiltration ( sum of increased soil moisture) there was no significant difference between loess—
land and sandy land; (3) The average increase of soil moisture content at 0 —200 cm soil profile in loessland was
1.4% and 1.9% higher than that in sandy land; (4) Whether there were herbs or not bhiological soil crusts had pos—
itive effects on soil loss reduction in both loessland and sandy land and the highest contribution of biological soil
crusts to soil loss reduction in sandy land was 90.6% and the lowest one in loessland was only 0.3%.

Key words: loessland; sandy land; biological soil crust; soil moisture content; soil erosion; efficiency of soil

loss reduction; Shaanxi



