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Abstract; [Objective) This study explored the changes of soil organic matter and nitrogen with biolog-
ical soil crusts (BSCs), to understand the nutrient accumulation and the soil fertility ability of the BSCs,
and provide reference for assessing the potential environmental risks. [Method) Through field survey com-
bined with laboratory analysis,soil samples from crusts,and soil layers of 0—2 ¢cm.,2—5 cm,and 5—10 cm
were collected from re-vegetated grasslands with BSCs at different ages in the Hilly Loess Plateau Region.
Samples from the re-vegetated grassland with age of less than one year (fresh re-vegetated grassland) were

also collected as control. Contents of soil organic matter, total nitrogen and different nitrogen components
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were measured. [Result] 1) With BSCs,the accumulation of soil organic matter and total nitrogen had two
stages. After 13 years of rehabilitation, the content of total nitrogen (1. 34 g/kg) and soil organic matter
(25.41 g/kg) were 3. 72 and 5. 05 times of those of the control,respectively. Starting from 13 years, the ac-
cumulation tended to be stable. 2) Soil C/N ratio was increased by BSCs with a maximum of 11. 8 after 15
years of rehabilitation. But the ratio was independent from the ages of BSCs. 3) The content of soil alkali-
hydrolyzable nitrogen, and its ratio to total nitrogen in BSCs were higher than those in soil layer of 0—10
cm and the control. After 15 years of rehabilitation,the content of alkali-hydrolyzable nitrogen reached the
maximum of 94. 89 mg/kg,which was 6. 51 times of that of the control. 4) Both the contents of nitrate ni-
trogen and ammonium nitrogen and the ratio of nitrate nitrogen to ammonium nitrogen in BSCs were sig-
nificantly increased. [Conclusion]) Biological soil crusts significantly improved soil nitrogen contents in the
crust layers,increased soil fertility,and played an important role in the nitrogen accumulation in topsoil.
However,BSCs may increase the risk of nitrogen losses in the slope land on the Hilly Loess Plateau.

Key words: biological soil crusts;soil nitrogen;soil organic matter;evolution characteristics
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Table 1 Characteristics of sampling plots

/% /%
/ Number of c i Average coverage  Average coverage
Development ages  sample plots -ommunity of vegetation of BSCs
CK 3 — — —
3 4 (Artemisia scoparia) 40 89
5 3 (A. scoparia) » (Stipabun geana) 45 89
6 3 (A. scoparia) , (S. geana) 80 82
8 3 (A. scoparia) , (S. geana) 35 74
12 3 (A. sacrorum) , (A. scoparia) 75 86
13 3 (A. sacrorum)) , (A. scoparia) 45 78
15 4 (A. sacrorum, (Astragalus adsurgens) 59 74
17 4 (S. geana) 47 86
20 12 (Artemisia sacrorum) 71 91
28 3 (A. sacrorum) 53 88
30 11 (A. sacrorum) , (A. adsurgens) 64 62
1 080~1 345 m, CK 1
Note: The altitude of the plots is 1 080—1 345 m. CK plot was the re-vegetated grassland with age less than one year.
1 3 [15] s
b o
[} ’ (O i
o : 10 em ) o ,
2 mm 5g, 25°C , 50mL ,
1 mol/L KCl 30 min, AA3 5~10 cm .
o , 13 ,
1.4
Excel 2007 SPSS 17. 0 o ,
o (R?
0.752 0.694), 5
LSD : 0.64 10.50 g/kg. CK
a=0. 050 1.78 2.09 ) H 13 )
) 1.34  25.42 g/kg.
CK 3.72 5.05 , ,
2.1 o ,5~10 cm
0.24~0.52 3. 69~
7.79 g/kg, °
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2

Table 2 Total nitrogen contents of BSCs with different ages at different soil layers in the Hilly Loess Plateau Region g/kg

/ Soil layer
Development ages Biocrust 0~2 cm 2~5 cm 5~10 cm
CK 0.36740.03 aA 0.36+0.03 a 0.347+0.03 a 0.31£0.03 aA
3 0.5740.08 aAB 0.2740.03 b 0.27+0.02 b 0.247+0.04 bA
5 0.64+0.09 aBC 0.42+£0.04 b 0.39£0.07 b 0.3940.11 bB
6 0.7940. 03 aBC 0.500.09 b 0.44-+0.11b 0.38+0.01 bB
8 0.86+0.14 aCD 0.37+0.02 b 0.337+0.04 b 0.2740.01 bA
12 1.0840.07 aDE 0.64-+0.08 b 0.527+0.04 ¢ 0.397+0.06 dB
13 1.3440.17 aE 0.68+0.40 b 0.58+0.40 b 0.527+0.70 bB
15 1.3040.90 aE 0.5840.80 b 0.412£0.05 ¢ 0.34740.04 cC
17 1.0740. 25 aE 0.540.07 b 0.42+0.05 b 0.38+0.04 bC
20 1.1640. 14 aE 0.59+0.06 b 0.510. 06 be 0.47-+0.05 cB
28 1.0940. 12 aDE 0.59+0.02 b 0.50+0.06 b 0.49-+0.05 bB
30 1.2240.05 aE 0.51+0.06 b 0.437+0.05 ¢ 0.357+0.04 dC
(P<C0.05), CK s s 0~2 cm o

Note: Different lowercase letters in each row mean significant difference among different soil layers. Different uppercase letters in each row
means significant difference among different development ages (P<C0. 05). CK was only with physical crust. Its nutrient content was
set the same as those of 0—2 cm soil. The same below.

3

Table 3 Organic matter contents of BSCs with different ages at different soil layers in the Hilly Loess Plateau Region g/kg

/ Soil layer
Development ages Biocrust 0~2 cm 92~5 cm 5~10 cm

CK 5.03+0.48 a A 5.03+0.48 a 4,83+0.24 a 4.35740. 64 aAB
3 10.05+1.92 aB 3.7840.08 b 3.7840.22 b 3.69+0.17 bA

5 10.50+0. 73 aB 6.2040.69 b 5.88+1.00 b 5.6540.91 bCD
6 13.45+1. 23 aBC 8.237+0.45b 7.43+0.85 b 6.4040. 24 bDE
8 16.11+1.97 aCD 5.37£0.29 b 4.53+0.28 b 4.057+0.32 bA
12 18.58+0. 84 aDE 8.61+1.92b 6.96+1.61 be 4.837+0.39 cABC
13 25.42+4.52 aF 10.82+0.93 b 9.19+0.13 b 7.794+0. 62 bF
15 26.2642.32 aF 9.97+1.52 b 6.55+1.03 ¢ 4,9440.27 cABC
17 21.2544.72 aEF 8.01+1.80 b 5.924+1.08 b 5.90+0. 56 bCD
20 21.6743.17 aEF 8.59+0.93 b 7.34+0. 81 be 6.07+1.20 cCD
28 18.36+3. 37 aDE 9.54+0.19 b 7.60+0.48 b 7.324+0.85 bEF
30 21.684+3.80 aEF 7.86+0.99 b 6.46+1.15 be 5.51%0.61 cBCD
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1
Fig. 1 Soil C/N ratios of BSCs with different ages at different soil layers in the Hilly Loess Plateau Region

2
5~10 cm (P<C0.05)
Fig. 2 Contents of soil alkaline nitrogen of BSCs with different ages at different soil
layers in the Hilly Loess Plateau Region

Different letters at different layers means significant difference of biocrusts and 5—10 cm layer (P<Z0. 05)
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Fig. 3 Ratios of soil alkaline nitrogen to total nitrogen of BSCs with different ages at different

soil layers in the Hilly Loess Plateau Region

4 0~2 cm
Fig. 4 Contents of nitrate nitrogen and ammonium nitrogen of BSCs with different ages at BSC layer and

0—2 cm soil layer in the Hilly Loess Plateau Region
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