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Effects of Different Mulching Materials on Soil Moisture by
Faint Rainfall and Dew Collection

Guan Enqging', Ma Bo'?, Guo Jia', Wang Yanjun', Yang Yan'
(1.School of Civil and Hydraulic Engineering » Ningxia University, Yinchuan ,
Ningaia 750021, China; 2.Engineering Research Center for Efficient Utilization of Modern
Agricultural Water Resources in Arid Regions» Ministry of Education Yinchuan » Ningxia 750021, China)
Abstract: [ Objective] The effects of mulching materials on the collection of faint rainfall and dew from soil
moisture were analysed to provide a scientific basis to support their efficient utilisation in central arid belt of
Ningxia Hui Aouonomous Region, [ Methods] Three treatments were evaluated in the field experiment: ordinary
polyethylene film mulch (T,), high-density polyethylene film mulch (T,) and polytetrafluoroethylene film
mulch (T;3); bare ground (T,) was used as the control. The slopes of the catchment surface were optimised,
and the changes in soil moisture during faint rainfall and dew events were determined. [ Results ] O The total
multi-year single precipitation of less than 5 mm accounted for 29.8% of the annual precipitation in the study
area, with an average annual dew of 31.68 mm, representing 13.2% of the average multi-year precipitation.
@ The order of soil volumetric moisture content at depths of 5 and 15 cm in different ridge mulching modes
was consistent, decreasing from polytetrafluoroethylene film mulching > ordinary polyethylene film

mulching > high density polyethylene film mulching > bare ground. @ The depth of influence of ridge
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mulching on soil moisture increased significantly when collecting faint rainfall, and was up to 15 cm for 2 mm

precipitation, whereas it was only up to 5 em in the bare ground control. @ The effect of dew on soil

moisture was mainly above 5 ¢cm, and when the dew amount was 0.8 mm, the soil moisture of ordinary

polyethylene film mulch, high-density polyethylene film mulch, polytetrafluoroethylene film mulch and bare
soil increased by 0.6%, 1.6%, 4.0% and 0.2%, respectively. [ Conclusion| We found significant differences

in the effects of three mulching treatments to pool faint rainfall and dew to increase soil moisture, of which

the polytetrafluoroethylene film mulch ridges pooled the best, with soil moisture content in the ridges being greatest.

Keywords: graft material; faint rainfall; dew; soil moisture; central arid belt of Ningxia Hui Autonomous Region
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Fig.1 Diagram of field test layout
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2.1

£1 HREK 2018—2022 F£EKSH
Table 1 Distribution of precipitation in study area from 2018 to 2022
Iy AWK/ mm WK 5 mm LT A K E/mm 5 mm BT WK & B K B %

2018 4F 2019 4F 2020 4F 2021 4F 20224F 2018 4F 20194F 2020 4F 2021 4F 20224F 2018 4F 20194 2020 4F 2021 4F 2022 4F
1 2.4 2.2 6.8 1.5 0.4 2.4 2.2 6.8 1.5 0.4 100.0 100.0  100.0  100.0  100.0
2 3.9 2.9 0.0 6.4 0.2 3.9 2.9 0.0 6.4 0.2 1000 100.0 0.0 100.0  100.0
3 0.6 2.1 0.6 13.7 0.4 0.6 2.1 0.6 2.7 0.4 1000 1000 100.0 197 100.0
4 223 164 12 380 3.6 5.7 5.5 1.2 5.3 3.6 25.6 335 100.0 13.9  100.0
5 324 224 47181 7.6 7.9 6.1 4.7 2.4 7.6 4.4 20.2 0 100.0 13.3 100.0
6 185 1002 252 294 188 5.7 5.3 7.0 13.0 9.8 30.8 5.3 218 456 521
7 655  44.8  39.2 40 530 16.8 11.2 18.0 4.0 446 25.6 25.0 457 100.0  84.2
8 1405 384 1160 279 214 18.1 8.0 0.2 6.3 21.4 12.9 20.8 0.2 2.6 100.0
9 32.2 386 17.9 444 1.6 12.3 1.8 18.0 4.1 1.6 38.2 47 100.0 9.2 100.0
10 6.6  38.0 20 323 5.6 6.6 3.7 2.0 9.3 5.6 100.0 9.7 100.0  28.8  100.0
11 12.3 4.3 1.0 6.2 0.0 6.9 4.3 1.0 1.1 0.0 561 100.0  100.0 17.7 0.0
12 0.1 0.0 3.6 0.1 0.0 0.1 0.0 3.6 0.1 0.0 100.0 0.0 100.0  100.0 0.0
At 337.3 3103 221.2 2220 1126 87.0 53.1 66.0  57.0  95.2 25.8 17.1 29.8 25.5 85.3
;] 138.7  183.8  73.3 895 83.0 36.1 28.1 33.8 251 65.6 26.0 153 461 28.0 79.0
HAbA B 198.6 1265 1479 1325 29.6 50.9 25.0 321 31.5 29.6 25.6 19.8 217 238 100.0

A—7T AL/ % 411 59.2 331 40.3 735 11,5 52.9
HMAGILH/% 589 408 669 597 265 58.5 17.1

51.3 44.3 68.9
48.7 55.7 311
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x2 WMEK2018—2022 £F/KkH
Table 2 Distribution of dew in study area from 2018 to 2022

A {53\ ﬁﬂ(i/mm
20184 2019 4F 2020 4 2021 4F 2022 £
1 0.02 0.00 3.83 0.00 0.00
2 0.00 0.94 0.02 0.00 0.10
3 0.39 0.49 0.00 0.00 0.91
4 1.01 0.27 1.84 3.79 1.20
5 2.31 3.47 2.12 1.30 0.76
6 1.07 6.47 5.75 1.91 0.99
7 1.82 11.97 7.31 1.64 2.45
8 7.08 4.99 5.34 6.36 4.22
9 4.05 10.07 6.59 11.85 1.22
10 1.89 13.40 1.23 4,07 0.33
11 2.20 4,28 0.10 1.77 0.04
12 0.00 0.06 1.09 0.00 0.00
HF¥ 1.82 4.70 2.94 3.63 1.02
CsSy 21.84 56.41  35.22 32,69  12.22
4—T7AH 6.21 2218 17.02 8.64 5.40
HoAth F 1 15.63 34,23 18.20 24.05 6.82
AT ARH/ % 28.40 39.30  48.30 26.40  44.20
Hofb A0 61/ % 71.60 60.70  51.70 73.60  55.80
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Fig.2 Soil moisture changes in 5 cm and 15 cm soil depths of study area
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Fig.3 Changes in soil moisture at 5 and 15 cm depth for different precipitations
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Fig.4 Changes in volumetric soil moisture content at 5 cm

soil depth for 0.8 mm dew
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