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Influence of Straw Mulching on Soil Moisture Characteristics
during Seasonal Freeze-thaw Period

Fu Qiang Li Tienan Li Tianxiao Cui Song
(School of Water Conservancy & Civil Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract: In order to analyze the effect of straw mulching on changing characteristics of soil moisture
during seasonal freeze-thaw period, Harbin City was selected as the objective study area, and soil liquid
volumetric moisture content at different soil depths (i.e. 20, 40, 60, 100, 140, 180 cm) was measured
in the field under straw mulching thicknesses of 5, 10 and 15 c¢m in winter, and bare soil was taken as
control. Meanwhile, the meteorological data was obtained from automatic meteorological station in the
study area. The results showed that straw mulching thickness can retard the temporal inflection point of
increasing or decreasing of soil volumetric moisture content between 0 cm and 60 c¢m soil depth, the retard
effectiveness was more obvious with thicker straw mulching, and the retard effectiveness was more obvious
in freezing period than that in thawing period. The snowmelt infiltration was prevented by the straw
mulching at the beginning of thawing period, thus the liquid volumetric moisture content appeared
temporary peak value at soil depth of 20, 40 and 60 ¢cm under the condition of bare soil. However, the
liquid volumetric moisture content was lower in bare soil treatment than that in other three treatments due
to straw mulching at the end of thawing period. The straw mulching could effectively adjust and remain the
liquid volumetric moisture content at soil depth of 0 ~60 cm during freeze-thaw period, meanwhile, the

adjustment effectiveness was weakened with the increase of soil depth. Both snowmelt and straw mulching
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can effectively increase soil moisture, but the increasing capability of soil moisture decreased with

increasing soil depth. The order of the increasing capability of soil moisture at soil depth of 0 ~60 cm was

15, 10 and 5 cm thickness of mulching straw.
Key words: Straw mulching
Soil

Alpine region
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Tab.1 Initial soil volumetric moisture content
of different depths in test area %
R 379 ¥4 Aab #

cm LD FBS FB10 FB15
20 21.53 19. 80 18.25 20. 83
40 16. 47 14. 63 14.70 15.07
60 14.03 17.50 16.20 16. 60
100 19.07 21.07 20. 30 22.53
140 23.73 20. 17 19.23 21.43
180 25.24 25.24 25. 64 25.51
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Tab.2 Variation of soil liquid moisture under different

straw mulching conditions

e SRS + R EE/em ¥y i
&% 20 40 60 100 140 180
K,/% 17.01 12.38 11.37 10.24 3.40 0.27 9.11
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Tab.3 Soil volumetric moisture content of different depths

under different straw mulching conditions %
VRS /em LD FB5 FB10 FBIS
20 20. 85 26. 10 26. 30 26.56
40 21.82 25.12 25.26 25.33
60 21.85 25.43 25.52 25.55
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