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Fig. 1 Biocrusts in the study region: light cyanobacteria biocrust (A); dark cyanobacteria biocrust (B) ; bare soil (C)
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Fig. 2 Soil particle composition of two types of cyanobacteria biocrusts and bare soil
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Fig. 3 The soil bulk density of different soil layers with

different land cover
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The impact of the biological soil crusts on the frozen soil properties
in the frozen ground region

MING Jiao, SHENG Yu, JIN Huijun, ZHANG Ze, DU Yuxia

(State Key Laboratory of Frozen Soil Engineering , Northwest Institute of Eco-Environment and Resources ,

Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: BSCs (biological soil crusts), as ubiquitous living covers on soil surface of the enclosure grassland in
the frozen ground region of the Qinghai-Tibet Plateau. However, studies on the influence of biocrusts on soil
properties in the frozen ground region were fresh. Objective of the paper was to determine the influence of the bi-
ological soil crusts on soil physicochemical properties of the surface forzen soil. Field investigation was conduct-
ed and physicochemical properties of two kinds of BSCs from this region was analyzed. The results showed that
BSCs occupy 37.3%~51. 7% of the soil surface and the cyanobacteria crust is dominant across the study area,
with a thickness of up to 12. 6 mm, which was higher than the hot arid desert regions. At the same time, BSCs
increase the silt particle content of 5~20 cm, but the impact is not significant, while it had remarkable effect on
water holding capacity and soil bulk density. Water holding capacity of the BSCs layers increased by 10. 0%~
40. 0% compared to the bare soils, while soil bulk density of the BSCs layer was 30. 0% lower than bare soils.
Both types of BSCs (dark cyanobacteria crusts and light cyanobacteria crusts) remarkably increased soil organic
carbon content (TOC) of BSC layer and 0~20 c¢m soil layers. While both BSCs have different impact on soil to-
tal nitrogen (TN) content, dark cyanobacteria crusts had significant increase on TN in the BSCs layers and be-
low 20 cm soil layers, but light cyanobacteria crusts only increased BSCs layer TN had no impact on the below
20 cm soil layers. Meanwhile the BSCs have no significant impact on the soil pH. Biological crust is very impor-
tant in the process of vegetation degradation in alpine ecosystem. The research results provide a theoretical basis
for revealing the ecological functions of biological crust in alpine ecosystem.

Key words: frozen ground region; biological soil crusts; soil bulk density; soil physicochemical properties
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