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Simulated effects of texture and rooting depth
on soil moisture sensor placement

Fan Jun'® Wang Quanjiu> Wang Yuning'
(1. State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateau Northwest A&F University Yangling Shaanxi 712100
China; 2. Institute of Soil and Water Conservation CAS & MWR Yangling Shaanxi 712100 China)

Abstract: Soil water dynamics and balance under various rooting depth and soil texture were simulated
by the Hydrus — 1D model to investigate the effects of soil texture and rooting depth on sensor depth in
soil profile and the simulated results were validated by experimental efforts. It is concluded that the
soil texture and distribution of plant root has significant influence on the sensor depth. Soil moisture
sensor should be buried at 5 cm under sand soil for plants with shallow roots ( 10 cm)  while those
should be buried at 20 cm depth for rooting depth of 30 ¢cm. As for loam soil sensor placement locates
in the one third to two third rooting depth is best. Shallow sensor placement could increase irrigation
frequency and deep sensor placement could results in plant water stress. The complex results were
achieved under fine soil and plants with deep roots therefore field observation should be done for the
buried depth of sensor in soil profile. In conclusion it is useful to guide sensor placement by simula—
tion for sand and loam soil but it is not suitable for clay soil. Optimum sensor placement should be
adjusted according to plant water requirement which affected by plant species. More detailed researches
should be focused on the situations that sensor buried depth affected by non-uniform irrigation and tem—
poral and spatial variations of plant roots.
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Tab.1 Hydrodynamics parameters for three kinds of soil
6,/(em® »em™) 6, /(em® cem™)  @/(1+em) n K /(emesd™)  Gpyp/(em® *em™3) g /(cm® ¢ em~?)
0.02 0.41 0. 042 2.02 60. 00 0. 05 0.17
0. 06 0.41 0.019 1.31 6. 00 0.11 0.21
0.07 0.39 0.020 1.20 1.00 0.14 0.27
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60 d Fig.1 Instantaneous soil moisture profile at different depths of
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Tab.2 Effects of rooting depth on sensor 60 d 240 mm ( ET, =
placement in loam soil 4 mm/d) 250 mm 20 em
D./em D /em I; I,/mm ET/mm D;/ecm V, /mm
2 9 450 218 170 232 10 ¢cm
10 5 6 300 196 130 104 12 X
7 4 200 145 100 45
5 6 300 232 100 68 50 cm 5~20cm 4
30 10 5 250 225 90 25
15 4 200 199 80 1
20 3 150 160 70 -10
5 4 200 227 50(70)  -27
10 4 200 216 50( 70) -16
50 15 4 200 210 50(70)  -10 .30 cm
20 4 200 201 50( 70) -1
30 3 250 196 40( 70) 54
10 cm
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Tab.3 Effects of soil texture on sensor placement 1)
D.em I, I/mm  ET/mm Di/em  Vy,/mm ;
10 cm
5 15 450 240 >200 —
10 12 360 240 >200 —
15 11 330 240 >200 —
20 10 300 238 >200 —
5 6 300 232 100 63
10 5 250 225 9 25 2)
15 4 200 199 80 1
20 3 150 160 70 -10 10 ~50 em
5 7 210 205 25 5
10 6 180 195 25 -15 20 e¢m
15 4 200 180 60 20
20 4 200 175 80 25
30 cm.
1 1
3 2
14 3)
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