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1.2
2010 7
26—30 2002
9
(Microcoleus
1 vaginatus) (Scytonema javanicum)
1.1
(40° 21' N 109° ( ) ( )
51" E) ( Y4
( )
6.1 240 ~ 360 mm
6—8 2 160 mm 3 (I1mx1m)
40.2 -34.5 66 5 5 (
-39 3.3 m/s 5 cm 5 cm) ( 25¢)
(Elymus dahuricus) (Artemisia
desterorum) (Sophora alopecuroides)
(Medicago sativa) (Agriophyllum squarrosum)
(Ixeris chinensis) (Catsia tora) 1
(Corispermum hyssopifolium) 30% ~
60% (S. cheilophila)
(Caragana microphua) 55.9 cm
F1 RELERIHEIR
Table 1 Distribution status of vegetation at sampling sites
(cm) (%)
>30° 55.9+9.31 34
37.6 +£10.27 26
S30° 30.0+6.72 14
39.6+11.10 40
>30° 488 +8.42 24
44.1 + 8.35 32
>30° 46.4 + 8.30 92
30.5+£9.37 22
1.3
1.3.1 a ( ) ( -
1.00 g 80% ( ) ( -
4°C 24 h 8000 r/min ) pH 1:1
(722 / ) 663 23]
645 nm C, =127 1.3.3
Dis3— 2.69 Diys a (24
1.3.2 -
(26] 24h 37C 1g
105°C 24 h (NH;3-N
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ng/(g-d)) (261 a
2h 37C 1¢g
(Phenol pg/(g-2 (P<0.05)
h)) 4.24 mg/g
1.4 (P<0.05)
SPSS13.0
One way-ANOVA (P<0.05)
Pearson (P<0.05)( 1)
2
2.1
2
F2 ARLHMEHETALERAEHFELR
Table 2 Developing characteristics of artificial crusts at experimental sites
(mm) (%) a (mg/g) (g/kg) pH
545+149a 75 1.82+£036a 510+x1.7a 8.63+0.21 a
3.73+£0.83b 83 4.24+£0.55¢ 48+08a 8.98+0.17a
3.10£1.05b 82 129+024a 42+1.1a 8.68+£0.17a
492+ 1.23 ab 93 0.79+£0.34b 49+04a 8.68+0.17a
- - 0.14+£0.03 ¢ 37090 9.5+0.07b
P L P<0.05
T j == ey
6L l m—1
=0 2.926 mg/kg
D 4
< b 2.3
M 3
i 3
=27 . (P<0.05)
I jT ﬁt (P>0.05)
0 1.626 g/kg 1.73
SLULYZE A 1/ s o S 1
HREIT (P<0.05)
1 FREETALREREMSHLE
Fig. 1 Crusts biomass under different habitat conditions
2.2
2 (P>0.05)
(P>0.05) 2.4
4
(P<0.05)
0.433 g/kg 0.277
g/kg (P<0.05)

NH;-N
(P<0.05) 34.020 pg/(g-d) Phenol 5.567 pg/(g-2h)
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Fig. 4 Soil enzyme activities under different habitat conditions
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R3 TREETALREREYMESERIBEAFHXRLIER

Table 3  Correlation coefficient matrix of crust soil factors and artificial algal crust biomass under different topographical conditions

pH
1
0.744* 1
0.810** 0.578 1
-0.102 0.412 0.578 1
0.778* 0.475 0.648 0.022 1
-0.324 0.054 -0.403 0.376 —0.546 1
pH 0.821* 0.783* 0.804* 0.019 0.597 -0.515 1
0.376 * 0.040 0.175 0.467 0.437 -0.224 0.111 1
0.438* -0.073 0.503* 0.416 0.025 -0.009 -0.011 0.857** 1
w3 P<0.05 * P<0.01
3 [3]
10
3.1
( ) (P<0.05) (28]
[23]
3
3.2
[3] I~
(29] Jafarill
(30] 0~5cm
2 ~ 365 kg/hm®
pH
(P<0.05) 31] [32]
[23]
[27]
(P<0.05)
6 ~8 mm 50 cm (P>0.05)
1~6cm

(P<0.05)
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(P>0.05)

[33]

33

[34]

(P>0.05)

(P<0.05)
[23]

(P>0.05)

[36]

[31]

[35]

(P<0.05)
(P>0.05)

3.4

[39]

(P<0.05)

(M

)

3)

[37]

pH

[40]

[33]

[33]

pH
(P<0.05)

(P<0.05)

(P<0.05)

pH
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pH

pH
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Effects of Different Habitats on Artificial Crust Development and
Surface Soil Nitrogen, Phosphorus Contents and Enzymes Activities

WU Yi-wen"?, RAO Ben-giang"*, LIU Yong-ding', LI Gen-bao'", LI Dun-hai'
(1 State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of

Sciences, Wuhan 430072, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China;
3 College of Life Sciences, Xinyang Normal University, Xinyang, Henan 464000, China)

Abstract: Biological soil crusts play significant roles in improving soil nutrients and ecological environment in arid and
semi-arid area. To understand the effects of habitat diversity on the crust and surface soil, eight-year-old man-made algal crusts in
Hopq Desert under Elymus dahuricus and Artemisia desterorum vegetation communities at four different topographical conditions:
windward, peak, leeward and slack of the sand dune, were studied. The results showed that the crust biomass and soil available
phosphorus were highest at the peak of the dune, reached to 4.24 mg/g and 2.926 mg/kg respectively, while total phosphorus and
the activities of phosphatase and urease were highest at the dune slack. The crust biomass, soil available nitrogen, available
phosphorus and the soil enzyme activity in the soil at the windward of the dunes were higher than those of the leeward obviously.
At at the same topographical condition, the crust biomass, available nitrogen, available phosphorus, and the activities of
phosphatase and urease in the surface soil under the Elymus dahuricus community were all higher than those of the Artemisia
desterorum. The results indicated that the developing degree of the cultured algal crust had significant correlation with the surface
soil nitrogen, phosphorus and soil enzyme activities. The habitat diversities resulted in different effects of the biological soil crust
on the contents of nitrogen, phosphorus and the activities of soil enzymes, and different vegetation communities above the
biological soil crusts produced different effects on the crust, generally the effects of the Elymus dahuricus community were higher
than those of the Artemisia desterorum.

Key words: Habitat, Biological soil crust, Habitat condition, Cultured algal crust, Contents of N and P, Soil enzyme
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