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Abstract; In arid areas, soil water condition is the key factor for the desert ecosystem. An important part of the hydrologic
cycle, infiltration is the only way for precipitation and surface water transfer to soil water. Soil water infiltration capacity
profoundly affects the redistribution of precipitation, and is of crucial importance for the storage and utilization of
precipitation. The Gurbanttunggut Desert is the largest fixed and semi-fixed desert in China. It is covered by well-developed
biological soil crusts( mosses, lichens, alage, fungi, cyanobacteria and bacteria) . In recent years, a number of studies have
focused on the influence of biological soil crusts on the process of soil infiltration, but areas of uncertainty remain in the
process. In this study, three typical types of biological soil crusts (moss, lichen and algal crusts) in the Gurbantunggut
Desert were selected and an indoor soil column was used to simulate experiments to examine the effect of biological soil

crusts on the process of soil infiltration, including changes in the infiltration rate, wetting front movement and cumulative
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water infiltration. The results indicated that the effect of biological soil crusts on soil water infiltration was significant.
Firstly, all three types of biological soil crusts decreased the initial infiltration rate significantly, but they differed in the
degree of the reduction. The moss crusts, lichen crusts and algal crusts decreased the initial infiltration rates by 36.10% ,46.
42% and 50.39% respectively. The moss, lichen ( P<0.05) and algal crusts (P<0.05) also can decreased the stable
infiltration rate by 16.50% ,33.98% and 35.92% respectively. Secondly, movement of wetting front was slower in soils
covered with these three types of biological soil crusts than in bare soil. The leakage time of soil under moss, lichen and
algal crusts were respectively 2.13, 3.04, and 2.98 times that of bare soil. Thirdly, all three types of biological soil crusts
reduced the cumulative infiltration volume. Relative to the bare soil, the reduction rates of moss, lichen and algal crusts are
16.10% ,28.56% and 26.56% respectively. In simulated laboratory experiments, three typical models were used to simulate
the water infiltration process in soils. The result showed that: In this experimental situation, the Kostiakov equation is most
applicable to describe the infiliration processes of sandy soil covered by the three types of biological soil crusts. although the

Horton equationwas the next best option.

Key Words: biological soil crusts; desert region; sandy soil; water infiltration; wetting front
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Table 1 Sandy soil physical parameters under different biological soil crusts

. ZESEZS - \ X - -
- werm IR s el SELE RTREAR
THECTREE Bulk density/ . Capillary Non-capillary Capillary Water Thickness
BSCS water-holding

(¢/cm®) capacity/% moisture/ % porosity/% porosity/% content/%  of crusts/mm
LI Algal crust 1.52+0.03 28.11+0.41  25.06=0.82 2.19+0.23 38.17+0.19 1.18+0.19 2.04+0.38
A L5 Lichen crust 1.53+0.05 30.42+0.37  26.23+0.27 2.12+0.25 40.14+0.18 1.55+0.40 8.38+0.72
LS5 I Moss crust 1.49+0.02 35.54+0.32  27.48=0.02 2.55+0.18 41.06+0.03 1.4740.30  17.70+1.51
e 1z (CK) Without crust 1.59+0.01 26.51+0.21  22.27+0.82 6.79+0.11 34.59+0.18 0.94x0.13 %
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Fig.1 Logistic curve of sandy soil infiltration process under threedifferent biological soil crusts
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Table 2 Sandy soil infiltration parameters under three different biological soil crusts

Bt [ 05 i
BSCs rate / Stable mﬁllrapon infiltration infiltration Leakage time Slandi-ir?l-error Standard error
(mm/min) rate/ ( mm/min) rate/min volume per ' 'of 1114111a1 ' 'of Stfible
hour/mL infiltration rate infiltration rate
WA Algal crust 7.85* 0.65" 30—35 158.67 25'55" 0.25 0.01
AL K Lichen crust 8.48" 0.52* 30—35 157.75 26'29" 0.52 0.04
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Fig. 2 The migration process of wetting front under three
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BSCs H/K SCHIBRASHE S AE GRS F B30, eI BSCSH Types of BSCs
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Table 3 Simulation equations of sandy soil infiltration process under three different biological soil crusts

— Kostiakov #%! Kostiakov model Horton %! Horton model Philip i i Philip model
45 K A BSCS

()=a™ R: I()=1+(1=1)e™" R* I(t)=a+b™® R?
PELE I Algal crust 1(1)=7.04;,705% 0.95  I(1)=0.66+7.19¢7V3 73 0.81  I(1)=6.717t7"°-0.35 0.92
1A 45 Kz Lichen crust I(t) =7.11,7068 0.87  I(1)=0.68+7.80e™ />3 0.74  I(1)=6.429:7°5-0.33 0.82
EHEELE I Moss crust I(1) = 8.98;7%%3 0.90  I(1)=0.86+9.26¢ /342 0.81  I(1)=8.346:7"°-0.55 0.85
Jo4k Kz (CK) Without crust I(1) =15.16,7%9% 0.96  I(1)=1.03+14.80e"/>8% 0.90  I(r)=13.231:7%5-1.60 0.83
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