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Effects of moss-dominated biological soil crusts on soil enzyme activities in water-wind ero-
sion crisscross region on the Loess Plateau of China. WANG Yan-feng', XIAO Bo'**, WANG
Bing’, MA Shuang', YAO Xiao-meng' ('College of Resources and Environmental Sciences, China
Agricultural University, Beijing 100193, China; *State Key Laboratory of Soil Erosion and Dryland
Farming on the Loess Plateau , Institute of Soil and Water Conservation, Chinese Academy of Sciences
and Ministry of Water Resources, Yangling 712100, Shaanxi, China; *College of Environmental and
Resource Sciences, Shanxi University, Taiyuan 030006, China).

Abstract: The 30-year-old biological soil crusts dominated by mosses ( hereafter moss crusts) and
corresponding uncrusted soil (hereafter no crust) were sampled on loess soil and aeolian soil at 0—
12 c¢m depth on the Loess Plateau of China. Afterwards, the hydrolase activities of the samples were
measured , and their correlations with soil physicochemical properties were analyzed. Compared with
no crust, the activities of urease, alkaline phosphatase, invertase, and protease of the moss crusts
were 2.4, 7.6, 20.7, 2.4 times higher on loess soil, respectively; while they were 3.5, 22.2, 22.3
2.0 times higher on aeolian soil, respectively. Compared with no crust, the soil water content of the
moss crusts was decreased by 6.5% and 0.8% on loess soil and aeolian soil, and the soil tempera-
ture of the moss crusts was decreased by 0.8 and 2.5 “C, respectively; the contents of soil organic
matter, alkali-hydrolyzable nitrogen, and available phosphorus of the moss crusts were 2.5, 2.9 and
3.6 times higher on the loess soil, and they were 3.6, 3.0 and 6.6 times higher on the aeolian soil ,
respectively. The soil hydrolase activities were positively correlated with the soil nutrient content and
negatively correlated with the soil water content. Soil temperature was positively correlated with the
urease activity and negatively correlated with the protease activity. The moss crusts significantly im-
proved soil nutrients and fertility through increasing soil enzyme activities on the Loess Plateau of
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China, and these effects were reasonably attributed to the moderate soil water content and tempera-

ture regulated by the moss crusts.

Key words: biological soil crust; moss crust; soil enzyme activity; soil nutrient; Loess Plateau.
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IR X5 #E Didymodon. constrictus
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R AN 7B e m 22 5 1.3 (P<0.05) Different letters in the same row meant significant difference at 0.05 level.
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Fig.1 Soil hydrolase activity in the moss crusts and no crust on loess soil.

I . #4557 Moss crust; 11 JE%5 % No crust. T [A] The same below.
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Fig.2 Soil hydrolase activity in the moss crusts and no crust on aeolian soil.
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Fig.3 Effects of the moss crusts on soil water content.
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Fig.4 Effects of the moss crusts on soil temperature.
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Fig.5 Effects of the moss crusts on the contents of soil organic matter, alkali-hydrolyzable nitrogen and available phosphorus.
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Table 2 Correlation coefficients between soil enzyme acti-
vities and physicochemical properties

PREGTENE MR REMEERTEYE EOEET
Urease P e Sucrase Protease
activity Alkaline activity activity
phosphatase
activity

%7K Water content -0.466" " -0.433"" -0345"" -0.498" "
1L Temperature 0.223* 0.160 0.105 -0.445" "
ABLT Organic matter 0.567**  0.682** 0.767°* 088" "
%A Alkali-hydrolyzable 0.724**  0.729**  0.730**  0.804* *
nitrogen
B Available phos- 0.660%* 0794 0.694* " 0.744" "
phorus

* P<0.05; * * P<0.01.
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Table 3  Path analysis between soil enzyme activities and physicochemical properties
W RE FHEPETR Soil property
Path coefficient okt i AL R S

Water Temperature Organic Alkali- Available

content matter  hydrolyzable nitrogen phosphorus
i3 B 1% 2B Direct path coefficient 0.040 -0.338 0.159 0.861 0.245
Urease [A] 42230 4% 22 2L Indirect path coefficient -0.617 0.870 0.616 -0.016 0.544
T M 2 B HE 42 2B Direct path coefficient 0.010 -0.430 0.106 0.994 0.231
Alkaline phosphatase /1) 92230 £ 228X Indirect path coefficient -0.609 0.922 0.669 -0.082 0.564
R il B A% Z B Direct path coefficient -0.003 -0.375 0.079 0.929 0.226
Sucrase [A] 42230 4% 2221 Indirect path coefficient -0.603 0.902 0.687 -0.053 0.575
B B 12 2B Direct path coefficient -0.014 -0.050 0.150 0.770 0.106
Protease [B] %38 42 224X Indirect path coefficient -0.620 0.739 0.631 0.165 0.699
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