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Effects of Different Film Mulching Methods on Yield and Soil
Physical and Chemical Properties of Dryland Maize

ZHANG Liguang', YANG Yaxing',FAN Yaqi',ZHAO Li', LI Xiaorui'*
(1.College of Agriculture, Shanxi Agricultural University, Jinzhong 030801, China;
2.Shouyang County Jinsui Planting Professional Cooperative, Jinzhong 045411, China)

Abstract: To systematically evaluate the effects of plastic film mulching technology on alleviating water scarcity,
improving soil quality, and enhancing maize productivity in the dryland farming areas of the Loess Plateau, in this study, three
treatments were established: full plastic film mulching, semi-plastic film mulching, and no mulching(control). The analysis
examined soil physical structure, moisture content, nutrient levels, maize plant agronomic traits, and yield at maturity under
different treatments. The results indicated that regarding soil physical properties:, compared to the no mulching control, full
plastic film mulching significantly reduced soil bulk density in the 0-20 cm soil layer. Regarding soil nutrients, alkali-
hydrolyzable nitrogen content in the 0-20 and 20-40 c¢m soil layers under full mulching increased by 32.85% and 42.08%,
respectively, compared to no mulching. Soil total nitrogen and available potassium contents were highest under semi—mulching,
measuring 0.74 g/kg and 82.48 mg/kg in the 0-20 cm layer, and 0.70 g/kg and 65.17 mg/kg in the 20-40 cm layer. Regarding
maize growth and yield, ear diameter, ear weight, grain number per row, grain weight per ear, and 100—grain weight under full
mulching were significantly higher than those under no mulching. Maize grain yields under different treatments ranked as
follows: full mulching > semi-mulching > no—mulching. In conclusion, under dryland conditions on the Loess Plateau, plastic

film mulching established a stable micro—environment and regulates soil physicochemical properties, facilitating plant absorption
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of water and nutrients while improving yield components. This approach significantly increased maize grain yield, with full

plastic film mulching demonstrating superior effects. Therefore, full plastic film mulching was recommended for application in

dryland maize cultivation areas.
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Tab.1 Effects of different mulching methods on

the agronomic traits of single maize plants
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Film mulching modes Plant height Stem thick  Leaf area
4 Full film mulching 3.01a 28.03a 6 998.42a
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T AR R /ING S8 3R R AN [ b 34 ) 22 55 1 35 (P<<0.05) .
Note: Different lowercase letters in the same column indicated

significant differences among different treatments(P<<0.05).
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Different lowercase letters indicated significant differences

among different treatments(P<<0.05). The same as below
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Fig.1 Leaf area index of maize under different

film mulching treatments
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Fig.2 Soil bulk density and moisture content in different soil layers under different film mulching methods
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Fig.3 The effects of different film mulching methods on the contents of available nutrients in different soil layers
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