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Fig. 1 Schematic of the experimental setup for soil

water infiltration and evaporation
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Fig. 2 Cumulative infiltration and infiltration rate of soil water
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Fig.3 Soil cumulative evaporation curve
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Effects of biochar-soil crust on soil water infiltration
and evaporation

ZHAO Xiao-le' ,ZWANG Qi',ZHOU Xu-jiao' ,ZHANG Deng-kui'
WANG Xiao-yun',ZHAQO Wu-cheng',SUN Yuan-wei', LIU Qing-lin*

(1. College o f Grassland Science ,Gansu Agricultural University/Key Laboratory for Grassland Ecosystem
of Ministry of Education/Pratacultural Engineering Laboratory of Gansu Province/Sino-U. S. Centers
for Grazing Land Ecosystem Sustainability ,Lanzhou 730070,China;2. Gansu Provincial Key
Laboratory of Aridland Crop Science ,Gansu Agricultural University ,Lanzhou 730070,China)

Abstract;: To increase rainwater? use efficiency and find a suitable biochar application rate, effects of bio-
char-soil crust on soil water infiltration and evaporation were studied by one-dimensional vertical infiltration of
water. The treatments included soil crust (with biochar application rate at 0 X 10" kg/ha), single biochar-soil
crust (with biochar application rate at 3>X10* kg/ha) and double biochar-soil crust (with biochar application rate
at 6 X10* kg/ha) with three replications. Cumulative infiltration, initial soil infiltration rate, stable infiltration
rate,mean soil infiltration rate increased as biochar application rate increased. Compared with soil crust, the cu-
mulative infiltration,initial soil infiltration rate, stable infiltration rate and average soil infiltration rate increased
by 16.9%,30.8%,2.6% and 16. 9% ,respectively, for single biochar-soil crust,and by 32.1%,59.5%,3.7%,
and 32.1% ,respectively, for double biochar-soil crust. The performance of the Horton model was applicable to
the infiltration estimation of biochar-soil crust after comparing the coefficients of simulation accuracy among
three models. Biochar-soil crust decreased soil evaporation. Compared with soil crust,cumulative evaporation de-
creased by 7. 4% and 12. 3% ,respectively, for single biochar-soil crust and double biochar-soil crust. The effects
of biochar-soil crust on soil water retention and soil water repellency warrants further study in future.

Key words: biochar-soil crust;infiltration;infiltration model;evaporation



