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Experimental study on effect of mulch cover on rainwater infiltration

Liu Lijing' > Gao Huanwen® Li Hongwen’
1. Chinese Academy of Agricultural Mechanization Sciences Beijing 100083 China

2. College of Engineering China Agricultural University Beijing 100083 China

Abstract In order to study effect of the mulching on improving rainfall use efficiency simulation was conducted using
the artificial rainfall of sprinkle moderate rain and downfall were simulated. The 0 —20 cm layer soil water content dis-
tribution was compared within 3 treatments corn mulch cover wheat mulch cover and no residue cover. The result
shows that water content with mulch cover in 0 —5 cm layer is temporarily lower than that with no residue cover ones af-
ter sprinkle because of mulch cover blocking rainfall infiltration. But the soil water content with corn mulch cover is al-
most the same as no residue cover’ after 24 hours then higher than no residue cover’ later. The water evaporation
with no residue cover is higher than with mulch cover. After moderate rain blocking effect of mulch cover on leaching is
mainly happened in 5—20 cm layer but chiefly in 10 —20 cm layer after downfall. The water holding capacity of mulch
cover' s blocked rainfall infiltration temporarily. However because of low evaporation rainfall infiltration effect of mulch
cover on water infiltration are higher than that of no residue. Even under the small amount rainfall mulch cover still bene-
fits the rainwater use.
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Fig.1 The layout of experimental plots
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Table 2 The soil water moisture of different layers with 0.5 0.3
corn mulch cover after 10 mm rainfall % 0.10~0.47 8 00
1 2
cm 11 00 14 00 16 00 11 00 13 00 b.

0~5 18.55 15.84 13.90 12.82 9.63

AB 0.79 0.29
5~10  8.95 9.66 9.57 9.65 8.60

8 00
10~20 8.33 9.01 9.05 9.10 9.38 )
0~5 15.47 13.55 12.62 12.84 11.84
AB
5~10 9.10 10.15 10.63 10.75 10.34
10~20 8.51 9.02 10.71 10.04 10.03
24 h 10mm 3 4
3 Table 4 The soil water moisture of different layers with corn
Table 3 The soil water moisture of different layers with mulch cover after 20 mm reinfell "
wheat mulch cover after 10 mm rainfall % 3
1 2 3 10 00 13 00 8§ 00 10 00 10 00
cm 10 00 1300 16 00 8 00 14 00 14 00 0~5 24.51 21.99 19.69 19.18 17.93
0~5 20.28 17.97 16.72 15.39 14.68 13.06 Ao 5~10 19.27 19.00 17.58 17.22 17.14
Al 5~10 14.53 14.91 14.51 14.20 14.33 14.03 10~20 18.65 18.84 18.57 18.91 17.46
10~20 12.40 12.96 13.09 13.23 13.36 13.33 AL, 0~5 25.79 22.60 20.52 19.50 18.21
0~5 18.98 16.44 15.60 14.24 12.93 13.15 5~10 18.83 18.42 18.63 17.90 17.44
A 5~10 12.74 13.81 14.09 14.11 14.46 14.32 10~20 18.28 18.74 18.72 18.82 17.96
10~20 12.45 12.45 13.48 13.81 14.09 13.49 24h 20mm 5
5
Table 5 The soil water moisture of different layers with wheat mulch cover after 20 mm rainfall %
3
cm 12 00 15 00 8 00 11 00 14 00 9 00 14 00
0~35 21.13 19.64 18.49 17.37 16.17 17.32 15.24
Aol 5~10 19.50 19.05 17.12 17.09 17.00 16.62 15.98
10~20 17.96 18.67 17.50 17.29 16.67 16.49 16.07
0~5 22.61 20.38 18.79 17.68 17.56 18.25 17.25
Aol 5~10 18.71 18.26 17.39 17.21 17.05 16.83 16.43
10~20 17.67 18.47 17.66 17.33 17.18 16.92 16.27
3 6 7
10 0.33
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b. 1.0~1.5 12
15 0.4
6
Table 6 The soil water moisture of different layers with corn mulch cover after 30 mm rainfall %
3
cm 13 00 15 00 17 00 8 00 10 00 14 00 8 00
0~5 22.42 20.24 19.90 19.00 17.82 16.68 15.96
At 5~10 20.06 18.67 18.24 17.96 17.62 17.01 16.55
10~20 18.93 19.19 18.13 17.85 17.40 16.95 16.26
0~5 22.86 22.09 21.26 20.18 19.77 18.54 17.14
Al 5~10 20.64 20.00 19.99 18.23 17.66 17.32 16.72
10~20 18.31 18.41 18.02 17.74 17.73 17.28 16.81
7
Table 7 The soil water moisture of different layers with 8 0~5cm
wheat mulch cover after 30 mm rainfall %
3 Table 8 The relationship between soil water content

cn 1300 16 00 12 00 1500 8§ 00 13 00

of 0—5 em and infiltration duration under
the different rainfall intensities

0~5 24.24 21.40 19.66 18.35 18.77 17.24

2
AsBy R
5~10 20.90 20.05 19.49 18.32 17.53 17.46
10~20 18.98 18.45 17.98 17.05 16.95 16.54 AB, 0.83 0.1
0~5 24.74 22.09 20.07 19.34 19.22 19.05 AB, 0.80 0.90
AsB,
5~10 21.04 20.22 19.78 18.85 17.88 17.82 AoB 0.94 0.83
10~20 18.72 18.15 17.89 17.44 17.02 16.91 Agl, 0.91 0.89
AsBy 0.91 0.87
AsB, 0.96 0.92
3
2.2 1
3
2 0~20 cm
10 3
3
8
4
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Table 1 The contact patterns on the testing machine compared with the nes from the software
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