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Abstract: This study investigated the effects of fully biodegradable mulch film on potato yield and soil hydrothermal
characteristics in search of optimal planting methods for conserving soil moisture, suppressing evaporation, and reducing farmland
pollution in dry farming areas. Using the potato variety Qingshu 9 as an indicator crop and open-field without mulch as a control,
four types of mulch materials, i.e., starch—based biodegradable mulch, cellulose—polymer biodegradable mulch, polylactic acid (PLA)
—based biodegradable mulch, and polyethylene (PE) film, were compared for their influence on soil hydrothermal dynamics, potato
yield, and film degradationperformanceduring the potato growing season. Results showed that all mulching treatments significantly
improved soil water content compared with the control, with increases of 9.23%, 24.35%, and 33.03% under starch—based, cellulose—
polymer, and PLA-based mulch materials, respectively, relative to the PE film, and the most significant improvements were observed

during seedling emergence and starch accumulation stages. All mulch types exhibited a soil-warming effect at 5 to 15 c¢m soil depth,
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with the order of effectiveness being PE film > PLA mulch > cellulose —polymer mulch > starch -based mulch. The degradation

performance analysis showed that the degradation rate of the 3 biodegradable films increased with burial duration at 10 and 20 c¢m

soil depths, while PE film remained relatively stable. The starch —based film entered the induction phase 37 days after surface

application and reached full degradation at 78 days. The cellulose —polymer and PLA films entered induction at 66 and 79 days,

reaching complete degradation at 121 and 140 days, respectively. All mulch treatments enhanced yield compared to the control, with
PE film showing the highest increase of 32.77% . PLA and cellulose —polymer films increased yields by 28.65% and 22.69% ,
respectively, though slightly less than PE. The starch—based film did not significantly improve yield, with only a 6.64% increase over

the control and a 19.68% decrease relative to PE, likely due to its premature degradation. Given the alignment of their degradation

cycles with the potato growth period, PLA and cellulose—polymer films show promising application potential in potato cultivation.
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