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Table 1 Responses of soil temperatures at 5 cm depths inside
mulching films to air temperatures under different treatments

25 cm
21 SR * { 1
- 10em 6 0.622 0.327 0.826™
® [
L 20 em 6 0.208 0.440 0.200
* ® LIRS Py 6 0.797" 0.945" 0322
- 30.cm 7 0.842" 0.686" 0.610
&40 cm ° 7 0.851" 0.757" 0.923"
| REEBERENE TS 7 08667 08737 0225
Fig. 1 Schematic diagram of temperature sensor position *% P<0.01 *
P<0.05
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Fig. 2 Changes of soil temperatures at 5 cm depths under [15]
different treatments 7
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Fig.3 Response characteristics of soil profile temperatures to air temperatures
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Table 2 Daily amplitudes of soil temperatures inside mulching films under different treatments
5cm 15 cm 25 cm 40 cm
6 5 5.27 2.14 0.78 0.34
5.01 2.63 0.81 0.35
7 15 4.32 1.77 0.44 0.47
4.00 1.56 0.42 0.36
y = 054x —
1.73(R*=0.972 1) 5 cm
2.7h y=0.48x-0.75
(R*=0.942 6) 5cm
7 15 2.4h
5 15 25 40cm (
15:00 21:00 01:00 12:00 3) 5cm 40 cm
15 cm 25 cm

2 6 10 21 h

K3 HE. BHEBASEXLTEMSEBETHMNEMEXRERERI4£E7H 15 H)

Table 3 Correlation coefficients of soil temperatures inside mulching films with air temperatures at different depths under different treatments

5cm 15 cm 25 cm 40 cm
0.691" 0.168 -0.453" 0.662"
0.676" 0.249 0.156 0.816"
0.932" 0.974" 0.942™ 0.657"

0.973" 0.958" 0.908™ 0.634™
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Fig. 4 Changes of soil temperature before and after irrigation
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Table 4 Correlation coefficients of soil temperatures of different depths with air temperatures before and after irrigation

M40 M25 M15 M5 X40 X25 X15 X5
0.330" -0.551" 0.793™ -0.151 -0.421" 0.216 0.815"
0.195" -0.527" 0.771" -0.626" -0.403" 0.190 0.856™
0.384" -0.574" 0.735" -0.252 -0.599" 0.062 0.723"
0.333" -0.139 0.335" 0.796™ -0.233 -0.077 0.402" 0.837"
0.442" -0.066 0.283" 0.7917 0.147 0.013 0.371" 0.855"

0.6517 0.133 -0.501" -0.026 0.564"

0.334" -0.069
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Changes of Soil Temperature and Response to Air Temperature
Under Different Irrigation Modes

SUN Guanfang', DU Bin', QU Zhongyi'*, LI Changjian', ZHANG Zhili?, LI Xihuan*

(1 College of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China;
2 Bureau of Water Resources of Linhe District, Bayannur, Inner Mongolia, Linhe, Inner Mongolia 015000, China)

Abstract: There are some troubles in the well-channel engineering in Inner Mongolia Hetao Irrigation District due to the
temperature of well water is lower than that of the Yellow river water in the crop growth period. In this paper, automatic
monitoring soil temperature at depth of 5, 15, 25 and 40 cm inside and outside mulching film were carried out in the maize fields
which were surface irrigated with Yellow river water (H), well water (J) and drip irrigation with well water (D), in order to
characterize the 10 d and diurnal changes of soil temperature at 5 cm depth inside mulching film, before and after irrigation and
its response to air temperature. The results showed that 10 d soil temperatures of H and J at 5 cm depth responded to air
temperature significantly, yet D failed due to the frequent irrigation; the hysteresis effect was apparent in soil daily temperature
with increasing soil depth, H (J) was delayed by 2.7 h but D delayed by 2.4 h per 5 cm increment of soil depth from 0 to 40 cm,
and air temperature changes significantly affected the diurnal variation of 0 — 40 cm soil temperature. In mid to late June, H
significantly promoted soil temperature of crop root zone (40 cm), J reduced soil temperature, D influenced soil temperature
severely but shortly. The response of soil temperatures at 15 cm and 25 cm depths of H and J to air temperature after irrigation
were significantly different with that before irrigation, while D was significantly different at 25 cm depth. on the whole, D with
mulching film responses fast to air temperature and soil temperature is higher than H and J in maize seedling stage, so it is
feasible for maize irrigation in well-irrigated areas of Hetao irrigation region.

Key words: Soil temperature; Air temperature; Different irrigation modes; Drip irrigation with mulching film



