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Effect of Film Mulching on Soil Moisture and Soil Temperature in

Eastern Inner Mongolia Rain—fed Black Soil Area
SUN Shi—jun, XU Zhi-hao, ZHANG Xu-dong, XIA Gui-min, CHI Dao—cai
(College of Water Resources, Shenyang Agricultural University, Shenyang110866, China)

Abstract: The experiment was conducted in Arong Qi county of Inner Mongolia Autonomous region from May
to October2013, and maize varieties were separately planted at the sites with plastic film mulching and without
mulching. The basic experimental objective was toexplore the effects of covering plastic film(with drip irrigation if
necessary) on field soil moisture and temperature. The soil moisture and temperature in different soil profile depth
were measuredin the germination period, jointing, filling and maturity period. The results showed that, throughout
the whole growing period of maize, under the two experimental processing modes(with film mulching and without
mulching) soil moisture dynamic trends were basically consistent. Soil moisture under covering condition in 0—60
cm soil layer was higher than that in bare ground, which didn"t change significantly in maize dough stage. The aver-
age soil moisture in surface soil layer(0—20 c¢m) was higher than that before sowing. Soil moisture in 21-60 ¢m soil
layer waslower than the before sowing in the later growth stage; The impact of rainfall on soil temperature is more sig-
nificant, soil surface temperature droppedrapidly after the rainfall, and the 25 ¢m deeper soil temperature dropped
relatively slowly. Film mulching could increase soil temperature obviously in seedling and jointing, which had a pos-
itive effect on maize growth, with an average temperature increase of about 2°C, anyway the temperature increasing
effect was not obvious on maize filling stage and later growth stage.
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Fig.1  The maize planting pattern and membrane drip irrigation arrangement in the test area
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Fig.3 Dynamic changes of water in 0—60 cm soil layer with two processing modes in the vertical direction

WL A 48 22 BH , 95 A B A AE 20 em £ )2
- B KOR IR B R K (BT AR ), ELH A
1o T b A 5 DX (B RSN RRE K B B BELAHVE ), 3
X 0 ~ 30 em 4 )2 V-4 5 KR 5 T 0 LA
3%Lh o BT HKIEMEYERT, 0~ 30 em 38K 7
PR , 585K 32 m = TREIT RIS KR, &
TR TR R IE A AR FR S, B R ORTE K
A KO TR K& 3 I EdE B,

TS DX - 498 B /KR BH g 3 AR, BRI 0 ~
30 em )2 TV SRS TR AR D 129% ) |,
£ 30 em Ab 4 EOK R R G 2 FREE. hT
R TR A B b 25 R B 3 55 1 ORI AR i /R L 7
FEEIX. A 3 5 K ) Wl TR AT RS KR, 6 A
7~8 HHFTH 23 ~25 H LM B0, 1 B A1
TR )E IS KRB, 31 ~ 60 em 4b T8 K



94

£ Ok B o 23%

FORTERESINFER BBR, FORAEKIHFE T+ IR A IR PR A 38 3 J R (B, #E /K 121 38 W
Bk oy Al S AR T, AL BEER 0~ 20 em b i 10 7 4 H FOKRBEAFFIER, BREJZ 0 ~ 20 em b
J2 S KR Z B A TR, 21 ~60 em £ RIS KORME E LUAMNFERIVEH]), 21 ~ 60 em 1235
S 25 B K SR TR R, B 0 ~ 60 em LIEFEY JRKEIURTHEHT . B0~ 60 em b + 355 /K F A2
TR T WA 0.6%, & LESR . FARET AR, BERZESKRLBHIEA - B
JE LA g 0], B R TR B R A R AR SR RIS TR 26% 5 A

F1 FALBHELELREKE

Table 1 Each soil layer moisture of different growth stages %
T W Seedling PTH Jointing I Filling MY Maturing
LR o)
Soil depth A R B WAL ER iy R [y B R
Mulching ~ Bareground  Mulching  Bareground  Mulching ~ Bareground  Mulching  Bare ground
10 39.60 a 36.35b 38.26 ¢ 28.56 ¢ 31.56d 36.07d 33.12e 27.73 f
20 34.50 a 33.13b 3524 ¢ 30.61d 3593 e 3472 30.03 g 28.29 h
30 26.65 a 26.39 b 36.73 ¢ 29.42 d 28.07 e 28.31f 26.77 g 26.88 g
40 25.89 a 2449 b 3443 ¢ 28.89 d 28.07 e 28421 2748 g 27.19 h
50 24.51 a 23.69 b 3221 ¢ 27.93d 29.05 e 28.55¢1 2787 g 28.03 h
60 2447 a 2221b 32.72 ¢ 26.56 d 28.86 28.53 1 2782 g 2772 g

T R A4 R 5 BER7R TE 0.05 K- 22 57 i 35

Note: The different letters of the same line indicated significant at 0.05 level.
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Fig.4 The temperature on different soil depth under film mulching
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Fig.5 The temperature on different soil depth in bare ground
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Fig.6  Daily changes of soil temperature in different soil depth in maize seedling(June 22)
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Fig.8 Daily changes of soil temperature in different soil depth in maizefilling(August 16)
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Fig.9  Soil temperature changes below the 5 cm depth of ground surface during the maize growing period
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Fig.10  Soil temperature changes below the 15 em depth of ground surface during the maize growing period
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Soil temperature changes below the 25 ¢m depth of ground surface during the maize growing period
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Table 2 The correlation between soil moisture and soil temperature in each growth period

T Seedling PR Jointing

TESM]  Filling JAH] Maturing

B R AR R AR R AR R
Mulching Bare ground Mulching Bare ground Mulching Bare ground Mulching Bare ground
0.93 1.00 0.90 0.66 0.83 0.75 0.83 0.59
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