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Abstract: This study aims to investigate the impact of various mulch film residues on the concentrations of major and trace
elements in soil, focusing on poly(butylene adipate—co—terephthalate) (PBAT), polylactic acid (PLA) biodegradable mulch
films, and polyethylene (PE) mulch films. The research examined changes in surface morphology and the impact of film resi-
dues on the concentrations of soil carbon (C), nitrogen (N), phosphorus (P), potassium (K), and trace elements iron (Fe), cop-
per (Cu), zinc (Zn), calcium (Ca), and magnesium (Mg). The findings indicate that by the end of the experiment, PBAT and
PBAT+PLA biodegradable mulch fragments exhibited splitting characteristics, while PE mulch remained intact. From the start
to the end of the experiment, the total organic carbon (TOC) and dissolved organic carbon (DOC) content soils treated with the
PBAT and PBAT+PLA films increased by 78.1% and 84.6%; 182.7% and 197.2%, respectively, both significantly higher than
the increases seen in soils treated with PE films. The addition of biodegradable mulch films (PBAT and PBAT+PLA) also led
to higher levels of fluorescent dissolved organic matter (FDOM) and colored dissolved organic matter (CDOM), whereas no
such increase was observed in soils treated with PE films, compared to the control (CK) group. Soils treated with biodegrad-

able mulch fragments (PBAT and PBAT+PLA) experienced an approximate 8—fold increase in available phosphorus (AP),

(BRI ZE SR AR : (MAE)http:/fiks.chinajournal.net.cn (H 1) 027-87643502 (L F{5 7 ) hijkxyjs @vip.126.com

e #E B #A: 2024-10-15; #& 1] 2024-12-04

EETE : = A R T E R AT H (202203AC100001) 5 FEZ FOARL 80 H (22166033 5 25 B AL T EIH (202101BDO70001-
112) s XA T H

YEB T T (1999-) , 5 WU LB, 5 J7 [l A B A G AILTS I i B84 T, ({548 ) zenghaoyu0119@163.com;; @ ilfE# , (FL+
{48 )kittyyangjuan @swfu.edu.cn,



3/

BiEF,F  AREEBHIEX T ERERR T 125

1.3—fold increase in available nitrogen (AN), 2.5—fold increase in total nitrogen (TN), 1.2—fold increase in potassium, 1.2—fold

increase in iron, 1.5—fold increase in copper, 1.1—fold increase in zinc, 2.4—fold increase in calcium, and 1.9—fold increase in

magnesium. In contrast, soils treated with PE film fragments showed no significant difference from the CK group. These

results demonstrate that biodegradable mulch use significantly increased soil nutrient levels, while PE mulch residues have no

noticeable effect on soil nutrient content. The response of soil nutrient elements to the application of biodegradable film was

more positive, leading to an increase in soil organic matter. In contrast, the use of common PE film did not have a significant

impact on soil nutrient elements.

Key words: biodegradable plastic film; soluble organic carbon; soil nutrient; polyethylene film; film morphology changes
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Fig.5 Changes of'soil available nitrogen (AN) and available phosphorus (AP) values of 9 kinds of mulching film with
different materials from the initial stage of the experiment (July) to the end of the experiment (October)
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