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650 mm =107TC 3700°C 160 (mm)( 2 m ) W,
d (mm) W, (mm) P
11.13 g/kg 1.16 g/kg 17.81 mg/kg (mm)
17.77 mg/kg 4) WUE=Y/ETa WUE
1.2 (kg/(mm'hm?) Y (kg/hm?)
5 5) 5
P) (SS) (G) 10 15 20 25cm
(SW) (CK) 3d 6 00—18 00 2 h
3 Sem 10 cm
115 m* 15 20 25cm
(N 225 kg/hm® P,Os 117 kg/hm* K,0O 49 kg/hm?) 5 cm( )y 15
30 cm( )
6.6  /hm’ 6)
2015 5 18 10 16 2016 (kg/hm?)
5 4 9 29 0.008 7) Microsoft Excel
mm 0.006 mm SPSS
0.008 mm
0.012 mm 2
120 2.1
cm 0~60cm
233.7 mm( ) 303.4 mm( )
1.3
1)
001g ““wW”” 3
2) W=hxax10/100xy /4 6 7
(mm) h (cm) a 7 4
%) v CK
3) ET=W-Wy+P ET,
F1 FEMEEEZLE0~60cm LEERZFEFHLIEIKELT K (mm)
Table 1 Changes of soil water storages at different growth stages of maize in 0-60 cm soil under different platstic film mulching treatments

2015 SS 1445+49b 111.0£0.8 a 1355+04b 130.4+0.4b 151.6+0.4c
G 1523+ 0.4 ab 96.0+£3.6b 1402+ 0.4 a 143.9+02a 157.6 0.4 a
SW 146.2 +3.7 ab 97.6+2.8b 126.9+0.4 ¢ 1462+ 0.4 a 153.8+0.5b
P 1550+ 0.4 a 98.2+24b 140.1+0.4a 130.1£0.4b 150.1+0.5d
CK 150.2+ 0.4 ab 101.7+03b 1274+03¢ 130.9+0.4 b 1322+05¢
2016 SS 152.6 £0.5d 106.1 £2.5d 150.3+£0.5b 145.1£0.6a 156.2+0.5d
G 164.9+02b 110.9+ 0.2 be 148.6 £ 0.4 ¢ 1349+3.6b 141.8 + 0.8 be
SW 166.6 £ 0.3 a 114.2 0.6 sb 151.8+0.5a 1447+05a 1445+0.4b
P 161.6 0.3 ¢ 115.7+0.6 a 140.3+0.4d 133.5+4.1b 139.6+2.1 ¢
CK 144802 ¢ 108.9+ 0.4 cd 129.8+02¢ 139.7+0.5 ab 142.3 + 0.6 be
SS( ) G( ) SW( ) P( ) CK( ) £SD =3
P<0.05
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Fig. 1 Vertical variations of soil water contents in 0-300 cm soil profiles before and after film mulching
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Fig. 2 Diurnal variations of soil temperaturse in 5 cm depth at different growth stages of maize under different film mulching
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Fig. 3 Diurnal variations of soil temperatures in 15 cm depth at different growth stages of maize under different film mulching
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Fig. 4 Effects of different film mulching on maize yields in 2015
and 2016 years
%2 REIAIER T KK R Ak IR B0 15 em
Table 2  Effects of different film mulching on water consumption 5 cm
and water use efficiency of maize ( CK)
ET(mm) WUE (kg/(mm-hm?)) 4
2015 2016 2015 2016
5 cm > >
CK 278.8 401.3 234 19.5 -
SS 222.0 384.7 35.4 29.5
G 194.9 447.6 31.0 23.8
SW 201.0 388.9 37.5 31.0
P 236.8 4344 30.0 23.7
LAI
[20-24] 4
0.57 ~ 4.20 t/hm’
Tararal'”’
> > >
[51 (P<0.05)
4
2016
20 cm % 20 cm 0~10
10~20 20~30cm
0~ 10 cm 51.71
49.88 5532 51.59 kg/hm2 10 ~20 cm
3 3.14 3.05 3.07 3.18 kg/hrn2 20 ~30 cm

[15]

0.32 0.34 0.28 0.36 kg/hm’
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Effects of Different Plastic Film Mulching on Soil Moistures,
Temperatures and Maize Yields

BAI Xue'?, ZHOU Huaiping”", XIE Wenyan’, YANG Zhenxing?, CHENG Man?, DU Yanling'

(1 College of Biological Engineering, Shanxi University, Taiyuan

030006, China;
030031, China)

Abstract: A location experiment with different plastic film mulching was conducted in Dongyang Town of Shanxi

Province in 2015 and 2016 in order to improve water use efficiency of dry farmland in north China and to explore the application

prospect of degradable plastic film. 5 treatments of film mulching were designed:1, common plastic film mulching; 2,

water-permeable plastic film mulching; 3, biodegradable plastic film mulching; 4, light degradation film mulching; and 5, no film

mulching. The results showed that soil temperatures of film mulching were 3.1-5.9°C higher than that of CK in the early growth

stage. Water use efficiencies of 2, 4, 3 and 1 treatments were 11.0, 5.9, 12.8 and 5.4 kg/(mm-hm?) higher than that of CK. Yield

increase rates of 2, 4, 3 and 1 treatments were 20.3%, 0.1%, 15.4% and 8.8% higher than that of CK in 2015, respectively; and

were 44.8%, 36.1%, 53.6% and 31.6% higher than that of CK in 2016, respectively. The performance was in an order of

biodegradable film > water-permeable film > general film > light degradation film. Yield increasing effect was consistent with

water use efficiency attributed to the remarkable effects of film mulching on soil moisture and temperature. The biodegradable

plastic film can significantly improve water use efficiency and maize yield, thus and can replace common mulch film in corn

production in dry land in the future, which is also helpful in alleviating residual film pollution in farmland.

Key words: Plastic film mulching; Water Use efficiency(WUE); Soil moisture and temperature; Yield; Biodegradation
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