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Abstract; [ Objective] The mechanism on how bryophytes influence water infiltration in the soil surface layer
following a short period of heavy precipitation was studied in order to provide data support for the use of
bryophytes to control soil erosion in rocky desert areas. [ Methods ] We measured soil water infiltration in a

laboratory study using a one-dimensional soil column covered with Hypnum plumaeforme , Anomodon viticulosus ,
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Weisia controversa , or Bryum coronatum after a short period of 20 mm of precipitation. We used the classical
Horton infiltration model and Singh’ s entropy infiltration equation to simulate water infiltration, and
compared the differences in soil water infiltration. [ Results] O The initial, stable, and mean infiltration
rates and the cumulative infiltration amount for the bryophyte-cover treatments were all greater than
observed for the bare soil treatment (p<C0.05). The four infiltration characteristic values were 0.718 cm/min,
0.279 ecm/min, 0.180 cm/min, and 19.575 cm, respectively, for the Bryum coronatum treatment, which had the
slowest infiltration rate, and the respective values were 7.65%, 8.56%, 11.90% and 3.75% greater than
those observed for the bare soil treatment. The reason that the bryophyte-cover treatments increased water
infiltration was that the bryophytes prevented the production of a physical crust on the soil surface. This effect
was greater than the effect of the bryophyte layer to intercept and prevent water infiltration. @ The four
bryophytes produced different effects to promote or impede water infiltration during the infiltration process,
resulting in significant differences in water infiltration eigenvalues (p<C0.05). Infiltration characteristics were
negatively correlated with rhizoid density, rhizoid length, and saturated water absorption rate of bryophytes,
and positively correlated with bryophyte roughness, but the correlation was small. @ The classical Horton
infiltration model was more suitable for simulating the soil water infiltration process of bryophyte-covered
soil. The Philip model was more suitable for simulating bare soil water infiltration. If the accuracy requirement is
not high and a simple model is desired, Singh’s entropy infiltration equation can be used as well as the
E-Kostiakov infiltration model. [ Conclusion] Bryophytes covering the soil surface layer increased water
infiltration following a short period of intense precipitation of 20 mm, which was mainly due to the presence
of bryophytes impeding the formation of physical crusting of the soil surface layer.

Keywords: bryophytes; short time heavy precipitation; water infiltration; infiltration model
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Fig.1 Design diagram of soil column installation and experimental sample plots
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Table 1 Biological characteristics of different bryophytes
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Fig.2 Curve of water infiltration rate and cumulative infiltration affected by different bryophytes
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Table 2 Soil water infiltration characteristics affected by

different bryophytes
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Fig.3 Bryophyte effect change curve over time
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Fig.4 Microscopic observation photoes of soil surface under different treatments after short time with 20 mm heavy rainfall
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Table 3 Classical model simulation of soil water infiltration under different bryophytes

Horton A B & Y

Philip A B 5%

Kostiakov A B 1571

mEL R, Wil FBE Ko SH o AWEE L, ah ok o
ABE  ABE  BRER USTE SN Y RS T
KR # 1.968 0.233 0.497 0.942 2.175 0.009 0.868 1.186 0.543 0.885
A 1.750 0.236 0.572 0.871 1.740 0.052 0.838 0.939 0.456 0.824
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Fig.5 Correlation analysis between biological characteristics

and infiltration characteristics of bryophytes
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Table 4 Singh’s entropy infiltration model simulation of water infiltration in soil covering with different bryophytes

ab E-Horton A5 4 E-Philip A B E-Kostiakov A #1121
KR B 1(:)=0.20740.675EXP(—0.029 87) 1(t)=1.5301 "% 40.207 I1(t)=1.530¢ 7%
4 B 1(:)=0.19040.597EXP(—0.028 41) 1) =1.414:°% 40.190 1) =1.41417%9
BB 1(t)=0.188+0.529EXP(—0.026 0z) I()=1.383:""+0.188 I1(z)=1.383:""

Pag: s 1(t)=0.242+0.673EXP(—0.025 07) I1()=1.804:" " +0.242 I1(1)=1.804¢ %Y
#+ 1(:)=0.16840.498EXP(—0.025 91) 1(:)=1.124:""> +0.168 I1()=1.273:%%
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Table 5 Relative error between simulated infiltration rate and measured infiltration rate

ib AB MR 2E/ %
Horton & %1 Philip #& %Y Kostiakov 5 I E-Horton #& %l E-Philip 5% E-Kostiakov f& %l
FIK B 12.758 20.528 21.716 108.903 119.552 41.955
4 16.816 18.151 19.623 94.072 108.558 35.511
PRIV =R 13.193 17.495 19.623 100.119 118.888 41.293
/N B 18.528 18.151 19.896 90.886 111.077 36.794
# + 34.411 29.986 30.641 101.844 113.062 48.754
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