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Abstract: Soil surface roughness exerts profound influence on runoff and sediments yield from
slopes. Biological soil crusts ( BSCs) are ubiquitous living cover in the open spaces between plants
in arid and semiarid ecosystems which considerably impact the surface roughness. Aimed to deter—
mine the effect of biological crusts on the surface roughness and its influence factors this study in—
vestigated the surface roughness of soil with BSCs at their different successional stages by using the
chain method. Besides the impacts of slope aspects soil water content and freezing and thawing on
surface roughness were also investigated. Then the correlations between roughness and soil chemi—
cal and physical properties were evaluated. The results showed that soil surface roughness decreased
at the initial successional stage of BSCs but increased along with BSCs’ development in the region.

Soil roughness tended to be stabile since BSCs developed ten years later. The roughness was re—
duced by 47.0% by the light cyanobacteria-dominated crust and 20.4% by the dark cyanobacteria—
dominated crust ( moss coverage <20%) compared with the bare soil. Soil moisture significantly
impacted surface roughness. The surface roughness of BSCs changed obviously with soil moisture in
the early development but only slightly in their later succession. Freezing-thawing also affected
surface roughness with BSCs. Roughness was more susceptible to freezing-thawing in the early de—
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velopment of BSCs with an increase of 29.7% compared with the bare soil. The surface roughness
of late successional BSCs exhibited a slight change only after repeated freezing-thawing. The surface
roughness of BSCs showed a statistically significant relationship with the coverage of moss ( P <

0.1).

Key words: biological soil crusts; development of biocrusts; roughness of biological crusts; influ—
ence factor; the hilly Loess Plateau region.

N 70%
2-23
1 -
2-6
7 20 60 Cr N
Kuripers *
9 10
11
11-14 1
1.1
14 - 15
( ) ( 36° 43-—36° 46° N 109° 14—
N . 109°16” E 1200 m)
1618 . 8.8 C
505 mm 2300 ~ 2400 h
2. 160 d 1.48.
2
( )
. West ' N N
( Stipa bungeana) . ( Bothriochloa isch—
aemun) . ( Artemisia giraldii) .
( Lespedeza davurica) . ( Artemisia sacrorum)
. Rodriguez-Caballero ~ * 3 ( Artemisia scoparia)
> 60% ~70%
4 > 2
( 10%) * .
3 2 6
( Barbula vinealis) . ( Barbula
perobtusa) ( Barbula trachypus var. bico—

( ) lor) . ( Crossidium squamigerum) .



649

( Trichostomum crispulum) ( Aloina

rigida)

(

Bryum cirrhatum) > .

( Microcoleus vaginatus) .

( Gloeocapsa punctata)

( Phomidium tenue)

26
1.2
1.2.1 1) 1
2 25 Fig.1 Sketch of chain method.
(25 em x25 cm ) C,=(1-L,/L) x100
10 L, 200 mm. 0.91
N A > > > mm- 1.12 mm
) N (
2) 2012 7 — )
2012 9 N 60
1.2.2
3~4 . 20em PVC N
1 Ali 7
( 1. (L, mm) 6 cm ( 2).
(L, mm) 3~5
C):
(c) 1
Table 1 General status of the sampling plots
Rehabilitated years Numbe.r of Vegetation Crust Cyanobacteria Bryophyte Lichen
sampling coverage coverage coverage coverage coverage
points (%) (%) (%) (%) (%)
CK 1 - - - - -
5 Less than 5 years 6 21.3 76.2 53.1 22.6 0.6
5~10 5-10 years 5 45.6 81.6 41.6 39.8 0.2
10 ~20 10 -20 years 5 62.0 70.1 33.1 36.9 0.1
20 20 years or more 5 60.0 68.9 30.6 36.6 1.7

“ 2

age and lichen coverage in the table.

2

The same below.

The crust coverage was the sum of cyanobacteria coverage bryophyte cover—

Table 2 Species information of the original sample of biocrusts

Crust type Number of Light cyanobacteria Dark cyanobacteria Lichen coverage
samples coverage ( %) coverage ( %) (%)
Light cyanobacteria ") 6 100 0 0
Dark cyanobacteria 2 6 5.3 75.3 19.3
Compound of cyanobacteria and moss * 12 4.2 46.0 49.8
Bryophytes moss ¥ 6 1.3 20.0 78.7
1) 0 Moss coverage was 0; 2) <20% Moss coverage <20%; 3) 20% ~60% Moss coverage 20% —60% ; 4)

>70% Moss coverage >70% .

The sample didn’ t contain any lichens.

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Table 3 Sampling plot characteristics of biocrusts with different sloped aspects under rehabilitated after 10 years

#

Aspect Number of Vegetation coverage Crust coverage Cyanobacteria Bryophyte coverage Lichen coverage
sample points (%) (%) coverage ( %) (%) (%)
South 3 53.3 60.5 45.0 14.5 1.0
North 4 63.8 82.3 27.5 54.2 0.7
1.3 N
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Fig. 2  Roughness of biocrusts with different growth stages
1.4 ( mean = SE) .
Excel 2003 SPSS 18.0 cK: - Control (P<

0.05) Different small letters meant significant difference among different

treatments at 0. 05 level. The same below.
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Table 4 Characteristic value of the roughness of sampling plots
Rehabilitated years Mean Max. Min. Median Mode CV (%)
CK 7.66 11.75 3.88 7.50 8.13 28.8
5 Less than 5 years 5.68 10.35 2.33 4.91 4.59 40.2
5~10 5-10 years 6.95 12.55 3.45 6.35 5.95 37.1
10 ~20 10 —20 years 8.03 14.23 3.41 7.59 7.36 37.8
20 20 years or more 7.95 14.74 3.93 7.43 7.33 33.5
7.95(  4).
5
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Fig.3 Roughness of biocrusts with variable types under air— i ) !
dried condition ( mean + SE) . . R Aehik
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A: 0 Light cyanobacteria moss coverage was 0; H] Sloped aspect
B: <20% Dark cyanobacteria moss coverage
<20%; C: 20% ~60% Compound of cyanobac— 4 10
teria and moss moss coverage 20% —60% ; D: >

70% Bryophyte moss moss coverage >70% . The same below.

Fig.4 Roughness of biocrusts with different sloped aspects re—
habilitated after 10 years ( mean + SE) .
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Fig.5 Influence of soil water content on the roughness of bio— Fig. 6 Roughness of biocrusts with different biological composi—

crusts ( mean + SE) .
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5
Table 5 Correlation coefficients of the roughness of biocrusts with different biological composition and soil properties

Item Bryophyte Bryophyte Biocrust organic Soil organic Biocrust Biocrust
coverage biomass matter matter bulk density cohesion
(%) (g*dm~?) (g-kg™') (g-ke™') (g*em™) (kg*em™?)
0.414° 0.513 0.23 0.087 0.084 0.173
Roughness
* P<0.1.
Rodriguez-Ca-
ballero ' . ( 500 mm
2 8.8 °C)

3.2
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