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Fig. 1 Layout of mulched drip irrigation in field
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Fig. 2 Soil moisture variation during cotton growth period under drip irrigation
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Table 1 Ratio of average soil moisture to the field capacity

during cotton growth period under drip irrigation

PRIE/em AT 1 AT 2 AT 3 T 4 WAT 5

20 0.618  0.694  0.622  0.689  0.625
30 0.715  0.744  0.655  0.774  0.708
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60 0.662  0.697  0.644  0.716  0.645
70 0.582  0.675  0.600  0.709  0.628
2““1,_5&"'“ 0. 68 0.738  0.662  0.727  0.670
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Fig.3 Soil moisture variation during cotton growth period under mulched drip irrigation
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Table 1 Ratio of average soil moisture to the field capacity

during cotton growth period under mulched drip irrigation

L/ em Ji 4 1 HEAT 2 WAT 3 HEAT 4 Tii4t s

20 0. 654 0.870 0. 764 0. 830 0. 644

30 0. 605 0.767 0. 804 0. 750 0. 628

40 0.622 0.730 0. 862 0. 698 0. 620
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70 0. 602 0.578 0. 669 0. 630 0. 603
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Fig.4 Soil water consumption during cotton

growth period under drip irrigation
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Table 3 Cotton growth under drip irrigation and mulched drip irrigation
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Effects of plastic film mulch on the soil wetting pattern,

water consumption and growth of cotton under drip irrigation
Li Mingsi'*, Kang Shaozhong'®, Yang Haimei’
(1. Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas,
Northwest A griculture and Forestry University, Yangling 712100, China:
2. College of Water Conservancy and A rchitecture Engineering, Shihezi University, Shihezi 832003, China;

3. The Center for A gricultural Water Research in China, China A gricultural University. Beijing 100083 China)
Abstract: The index of soil wetting pattern is essential to the design of drip irrigation(DI). Field experiments
were carried out to study the characteristics of soil wetting pattern for mulched drip irrigation( M DI) technique by
comparison with the DI technique. In the experiments, soil moisture content in field was observed and analyzed as
well as the soil water consumption and the characteristics of cotton growth, such as cotton stem high., leaf area
index (LAI), cotton yields, and so on. Results show that, when the field surface is mulched by plastic film, the
whole mulched area of field is irrigated, and the ratio of soil wetted area for the M DI is larger than that for the
DI. The fact that the film covering over field resists soil saturation pond beneath dripper to expand to the soil out
of the film, resulted in the soil moisture content out of the film being so low that soil water consumption for the
M DI is lower than that for the DI within the area irrigated by a drip line. Water utility rate for the M DI is larger
than that for the DI. But this fact causes the cotton, which is planted near by side of film, being unsatisfied
growing compared with the cotton planted at the middle of film. In addition. the index of soil available moisture
(ISAM) is used to assess the soil wetting pattern to clearly express the relationships between soil wetting pattern
and crop water consumption. Thus the ISAM could be usable for designing the ratio of soil wetted area.

Key words: drip irrigation; soil wetting pattern; soil moisture; cotton



