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Table 1  General feature of quadrates in study site

Frith Hh AR R I oz FER Y g Margalef Pielou Shannon-Wiener
(m) (a) ©) F 5 ERE (D) K5 EREQ) ZREPEIREL(H)
F8 109°18.44'E, 6°51.10'N NE30° 1309 8 15 7.07 1.47 1.94
F12 109°18.78'E, 6°51.29'N NWw25° 1277 12 17 8.91 1.38 1.91
Fl16 109°18.46'E, 6°51.01'N WN30° 1254 16 14 6.92 1.56 2.03
F32 109°18.72"E, 6°51.09'N SW30° 1281 32 30 7.10 1.25 1.57
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Table 2 Soil organic carbons, components and qualities of soil humic substances of biological soil crusts in different vegetation types
7z Fedh fLe JE IR C HH o C i (glkg) AT A (%) HA/FA
(g/kg) (g/kg) HA FA HM HA FA HM
GER F8 11.36B 4.90B 1.49B 341Bb 6.47Bb 13.03 30.02 56.96 0.43
F12 8.40C 3.66 B 1.42B 223Bc¢c 474B¢c 16.48 27.95 55.57 0.70
Fl16 19.65A 942 A 3.70 A 572Aa 1023 Aa 18.82 29.11 52.07 0.65
F32 8.95C 3.72B 123B 2.45 B be 523 Bbc 13.74 27.82 58.84 0.63
0~2cm F8 5.53Bb 3.18Bb 1.07 2.12B 2.35B 19.16 36.64 44.20 0.60
F12 4.12Bc¢ 1.97 B be 0.59 1.44B 2.10B 13.86 35.98 50.16 0.50
Fl6 13.69Aa 670 Aa 1.61 5.09A 7.00 A 12.21 36.81 50.98 0.37
F32 4.72Bbc 1.52B¢ 0.43 1.09B 320B 9.53 23.46 67.01 0.41
2~5cm F8 445B 2.15B 0.55 1.60 AB b 2.30b 12.44 36.04 51.52 0.34
F12 3.86B 1.10B 0.32 0.78 B¢ 2.77ab 7.96 20.92 71.11 0.41
Fl6 6.75A 299 A 0.74 225Aa 3.76 a 10.96 33.33 55.71 0.34
F32 420B 1.35B 0.30 1.05B be 2.85ab 7.20 24.55 68.25 0.29
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Table 3 Correlation between components of soil humic substances and soil nutrients

JEhEIR IR wWRR WINGR AN NO;-N NH,-N %K fi%Cu £ Zn ¥ Mn FFe
HHLC  0.934%  0.813%%  0.841%F  0.922%%  0.9745%* 0.9045%*  0.789%*  0.582%*  0.005%*  0.961**  -0.524  0.583*
TR TR 0.841%%  0.922%%  0.723**  0.962%*  0.814**  0.732%*  0.500 -0.090  0.958%*  -0.561*  0.625*
IR 0.566*  0.661%*  0.780%*  0.762%*  0.710**  0.393 0.080  0.809**  -0.326  0.508
R 0.628*  0.907**  0.696**  0.607** 0.481 -0.195  0.880**  -0.622*  0.589*
HIRER 0.843*%*  0.867*%  0.734**  (.583* 0.107 0.821%*  -0.406 0.451

oo ROR p<0.01 BEAG, * IR p<<0.05 BEHM LK.
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Influence of Biological Soil Crusts on Soil Humus in Rehabilitated

Grassland of Hilly Loess Region, China

ZHANG Jian'?, LIU Guo-bin'?, XU Ming-xiang'?
(1Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China;
2 Northwest Agriculture and Forestry University, Yangling, Shaanxi 712100, China;

3 Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract:  This paper focuses on the characteristics of soil humus components and their changing tendency influenced by biological soil crusts
in the rehabilitated grassland of the hilly loess region. The results showed that: 1) There was clear hierarchical characteristics of the distributions of
humic acid, fulvic acid and humin content of the soil humus components influenced by biological soil crusts, all in the order of the crust layer>0 ~ 2
cm layer>2 ~ 5 cm layer. Humus contents of different years showed an overall order of 16a>8a>32a>>12a. Soil humus content changed
non-linearly with the time. HA/FA changed in the average range of 0.34 ~ 0.70. Humic acid in the humus content was not high, influenced by
biological soil crusts in this area. Fulvic acid is the main composition of soil humic acids. 2) In the crust layer, E4/E6 values of soil humic acids
mainly performed as a “parabolic curve” type with the time, while in 0 ~ 2 cm and 2 ~ 5 cm layers, E4/E6 values of soil humic acids showed a slow
increasing trend. 3) There was very significant linear correlations (p<<0.01) between soil humus components and soil nutrients, including total
nitrogen, nitrate nitrogen, ammonium nitrogen and available zinc. 4) There was a very significant binomial function regression correlation between
soil humus component content and total nitrogen content, nitrate nitrogen, ammonium nitrogen as well as available zinc. It showed the close relation
among the influences on soil carbon, nitrogen or available zinc by biological soil crusts.
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