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1
Table 1  Characteristics of the sampling plots
/a 1(°) 1% 1%
/( g/dm®)
F19 3 0 / 40 89 0( ) 1
F9 6 18 80 83 1.63 2
F22 5 0 / 45 89 1.75 2
F13 17 3 47 86 1.77 2
F23 18 15 32 94 2.45 3
F20 30 25 45° 67 90 2.91 3
F21 28 25 45° 53 88 3.08 3
F8 8 15 65 88 3.22 4
F5 12 20 75 86 3.38 4
F12 20 7 70 71 3.41 4
F6 16 5 40 80 4. 40 5
F16 30 3 69 81 4. 46 5
Fl1 15 17 59 74 8. 84 6
: 1200 m ; . . ( Artemisia
capillaris Thunb) | . ( Panicum virgatum Linn) | ( Setaria viridis( Linn. ) Beauv) o *
(g/dm?) . (%) i1
0 2 10%~30% 1.71 0. 05 g/dm?; 3 30%~50%
2.91 20.12 g/dm?; 4 50%~60% 3.31 £0.05 g/dm?;5 60% ~ 80%
4.31+0.12 g/dm?;6 >80% 8.84 £0.27 g/dm?,
1.2.2
(1)
o 1 mm
3 min
(2) ¢ :
(3) MS2000 o
10% 30% ( H,0,)
0.2 mol/L HCI
0.05 mol/LL.  HCI 17 o
(4)
1849 20 ( ‘kg/em’®) o
(5)
20 ( ‘kg/em®) .
(6) =(1 —7) x 100% ( 2.65 g/em’)
(7) .
(0.95 c¢m?)
85 C 30 min 65 C



8 1319
(g/dm’) .
1.3
Excel 2003  SPSS 16.0 o
LSD P<0.05,
2
2.1
1
(0~2 cm) 1 1
(0.01 ~0.05 mm)
(0.05~0.25 mm) 80% ( <0.002 mm) .
(0.002 ~0.01 mm) (0.25~1 mm) 20% 1( a) 2
1 5 86% 45%
. 1( a) 0~2 cm
1(h) 0~2 cm 1%
0~2 cm 3% o

100
, 80
2 =
— —
o 60 it
4 4o
& 40 f &
ju¢ [lang

20

0

1 2 3 6 CK 1 2 3 4 6
R A4y R

& Fi k(< 0.002mm) 8 41 %Hr(0.002~0.01mm) & 58 <0.002mm) =4 EHEL(0.002~0.0 1mm)

O FUBHEN(0.01~0.05mm) @ 4IFEE(0.05~0.25mm)

m HL#PRL(0.25~1mm)
()45 He J2 Rk 4H

1

o HUEPE(0.01~0.05mm) e 4IHEL(0.05~0.25mm)
m AR R(0.25~1mm)
(b) £5 5z 2 F0~2cm -1 B gk 41,

Fig. 1 Soil particle composition of biocrusts with variable biomass

Table 2 Soil particle composition of biocrusts (%)

1 12.94
3 11. 06
5 10. 68

49.75 19.92 6. 67
49.98 27.75 2.26
50.92 29. 81 0.94
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Fig. 2 Soil bulk density of variable Fig. 3 Changes of field water holding capacity
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Fig. 4 Influence of biocrusts with variable biomass on soil porosity
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Fig. 5

Influence of biocrusts with variable biomass on ( a) soil cohesion and ('b) soil hardness
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Table 3 Coefficient of variation of soil physical properties in study area
1% 1% 1% 1%
1%
CK — — — — — 4.41 — 3.81 5.58
1 3.54 2.63 6.98 10.31 1.32 2.45 1.28 2.53 3.76
2 6. 88 10. 24 34.97 29.33 5.33 2.88 4.13 2.24 8.71
3 15.07 12.35 32.10 22.29 2.83 4.76 1.98 3.69 7.43
4 15.94 12.32 15.21 11.97 3.28 3.01 2.36 2.58 14.31
5 7.80 2.35 25.43 13. 83 3.89 3.45 2.84 3.11 13. 60
6 3.17 5.14 30. 99 34. 68 1.93 1.79 1.33 1.23 12. 89
4
(1) o
80% o 1 5
86% 45% ;;
3% 0~2 cm 1%
(2) N
15%; 68% ;
36% 54%; 14%:;
6~7 o
(3)
30%~50% 2.91 +0.12 g/dm’*( 3 ) .
(4) N . 0~2 cm
0~2 cm o
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Impact of Biological Soil Crust on Soil Physical Properties
in the Hilly Loess Plateau Region China

GAO Ligian'° ZHAO Yun-ge'> QIN Ning~qiang® ZHANG Guo=xiu’ YANG Kai’
(1. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau Institute of Soil and Water Conservation CAS
and MWR  Yangling 712100 China; 2. Institute of Soil and Water Conservation Northwest A & F University Yangling 712100
China; 3. Graduate University of Chinese Academy of Sciences Beijing 100049  China)

Abstract: Biological soil crusts ( biocrusts) are ubiquitous living surface covers in many arid and
semi-arid regions. It has been demonstrated that the coverage of biocrusts was over 70% in the
hilly Loess Plateau region of China and it played many important roles such as exerting observ—
ably impact on soil properties and improving soil antierodibility. But the response of soil physical
properties to the development of biocrusts has been unclear so far. The objective of the study was
to determine the impact of development of biocrusts ( i. e. with variable biomass) on soil physical
properties in hilly Loess Plateau region. In this study soil samples were collected after biocrusts
and vegetation coverage survey and the soil physical properties including soil bulk density soil
porosity field water holding capacity cohesion and hardness of biocrusts in different developmen—
tal stages were determined. The results showed: 1) Fine particles content increased due to the
development of biocrusts. The content of coarse sand decreased by 86% while fine sand increased
by 45% with biocrusts developing from cyanobacteria dominated to moss dominated ( biomass of
moss was 4.31 £0.12 g/dm’) . 2) With the development of biocrusts soil bulk density and
hardness were reduced while field water holding capacity soil porosity and cohesion were
increased significantly. Along with the development of biocrusts soil bulk density was dropped by
15% . Soil hardness of biocrusts in later development stage was reduced by 68% compared with
the early stage. Field water holding capacity was increased to 57% adding about 36% compared
with the early stage while soil porosity gone up to 58% increasing by about 14% . Cohesion of
biocrusts was 6 or 7 times as much as that of subsurface soil (02 c¢m) . 3) Impact of biocrusts on
soil physical properties was closely related to biocrusts” biomass. When biomass of moss in bio—
crusts was to 2. 91 +0. 12 g/dm’  soil physical properties changed no longer significantly. 4) Soil
physical properties not only in the layer of biocrusts but also in the subsurface soil under the
biocrusts were affected by the development of biocrusts. In conclusion the results of our study
suggested that soil physical properties were influenced by the development of biocrusts signifi—
cantly. The study would likely provide scientific basis for the mechanism of soil antierodibility
improvement by biocrusts.

Key words: biological soil crusts; biomass; development of biocrusts; soil physical properties;

hilly Loess Plateau region



