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Text S1 Subcellular distribution in maize shoots.
The distribution of Cd in various cellular components of maize was determined by differential centrifugation. Fresh plant samples were homogenized on ice using a pre-chilled mortar and pestle with an extraction buffer containing 250 mM sucrose, 50 mM Tris-HCl (pH 7.5), and 1 mM C₄H₁₀O₂S₂ at a 1:10 (w/v) ratio. The homogenates were initially centrifuged at 1000 g for 15 min at 4 °C to isolate the cell wall fraction (FCW) as the pellet. The resulting supernatant was further centrifuged at 18,000 g for 30 min at 4 °C to yield the organelle fraction (pellet, denoted as FO) and the soluble fraction (supernatant, denoted as FS). Each fraction—FCW, FO, and the dried FS—was digested with a mixture of HNO₃ and HClO₄ (3:1, v/v). The Cd content in all fractions was subsequently quantified using inductively coupled plasma mass spectrometry (ICP-MS).
Text S2 Chemical forms of Cd in maize shoots.
Sequential chemical extraction was employed to analyze Cd speciation in maize leaf organs, which was separated into six distinct chemical forms. Fresh plant samples were ground into powder under liquid nitrogen pre-cooling and thoroughly mixed with 80% ethanol (1:10, w/v) at room temperature for 22 h. The homogenate was then allowed to stand for 30 min to obtain the first supernatant. The residue was re-extracted twice with the same solution under shaking for 1 h each, followed by standing to collect additional supernatant. All supernatants were combined to form the FE fraction, representing inorganic Cd. Subsequent fractions were obtained using the same extraction procedure with different extractants: FW (extracted with deionized water, representing water-soluble Cd), FNaCl (extracted with 1 M NaCl, representing Cd bound to pectates and proteins), FHAc (extracted with 2% acetic acid, representing undissolved Cd), and FHCl (extracted with 0.6 M HCl, representing Cd oxalate). The final residue in the centrifuge tube was digested with a mixture of HNO3/HClO4 (v/v, 3:1) to determine the residual Cd fraction (FR).
Table S1. Treatment groups of experimental design.

	Treatments
	PE dosage (%)
	AMF
	Cd added (mg kg−1)

	CK
	0
	-
	0

	Cd
	0
	-
	20

	PE0.5
	0.5
	-
	0

	PE5
	5
	-
	0

	Cd-PE0.5
	0.5
	-
	20

	Cd-PE5
	5
	-
	20

	AMF
	0
	+
	0

	Cd-AMF
	0
	+
	20

	PE0.5-AMF
	0.5
	+
	0

	PE5-AMF
	5
	+
	0

	Cd-PE0.5-AMF
	0.5
	+
	20

	Cd-PE5-AMF
	5
	+
	20


- indicates that no AMF inoculation.
Table S2. Three steps BCR sequential extraction program
	Step
	Form
	Extraction condition

	1
	Acid soluble fraction Cd
	Accurately weigh 0.500 g (±0.005 g) of soil sample and transfer it into a 50 mL plastic centrifuge tube. Add 20 mL of 0.11 mol L−1 CH3COOH, then shake the mixture at room temperature (20–25 °C) for 16 h (200 r/min). After shaking, centrifuge the mixture at 3000 r/min for 20 min and collect the solution into a 50 mL tube. Subsequently, add 10 mL of ultrapure water to the residual soil in the original centrifuge tube, shake for 10 min, and centrifuge again at 3000 rpm for 10 min. Finally, collect the supernatant.

	2
	Reducible fraction Cd
	Add 20 mL of 0.5 mol L−1 NH2OH·HCl solution (adjusted to pH = 1.5) to the residue from Step 1. Subject the mixture to end-over-end shaking for 16 h at 20 ± 5 °C, then centrifuge at 3000 rpm for 20 min. Collect the supernatant into a separate 50 mL tube, and repeat the residue washing process as described in Step 1.

	3
	Oxidizable fraction Cd
	Following the previous step, 10 mL of 8.8 mol L−1 H2O2 was added to the residue. The mixture was reacted in a loosely capped tube at room temperature for 1 h in a fume hood, with occasional shaking. The tube was then uncapped and heated to 85 °C in a heating block. Next, 1.0 M CH3COONH4 (pH 2) was introduced under constant monitoring, with shaking applied intermittently. The heating process was sustained until the volume condensed to approximately 3 mL.

	4
	Residual Cd
	Rinse several times with water, digestion with HCl-HNO3 (1:3).


Table S3. F-values and significance levels from two- or three-way ANOVA evaluating the effects of polyethylene (PE), cadmium (Cd), and arbuscular mycorrhizal fungi (AMF) on plant growth indices, subcellular distribution and chemical forms of Cd in maize, as well as soil physicochemical properties and chemical fractions of Cd.
	Variable
	Cd
	PE
	AMF
	Cd×PE
	Cd×AMF
	PE×AMF
	Cd×PE×AMF

	Shoot biomass
	182.86** 
	9.99** 
	119.88** 
	2.43ns 
	7.25* 
	3.91* 
	2.31ns

	Root biomass
	107.05** 
	14.34**
	40.22** 
	6.81** 
	0.07ns 
	0.09ns 
	0.46ns

	Root to shoot biomass ratio
	31.31** 
	99.86** 
	51.95** 
	3.76* 
	0.00ns
	15.06** 
	1.21ns

	Chlorophyll a
	228.90** 
	9.51** 
	54.59** 
	0.74ns
	0.42ns
	0.38ns 
	0.58ns


	Chlorophyll b
	157.70** 
	5.70**
	40.16** 
	0.70ns
	0.16ns
	0.18ns
	0.39ns

	Net photosynthetic rate
	502.44** 
	13.52** 
	85.41** 
	0.01ns
	0.18ns
	0.07ns
	3.52*

	Shoot P concentration
	57.34**
	10.53**
	47.70** 
	4.78*
	0.36ns
	0.30ns
	0.55ns

	Root P concentration
	126.18**
	1.88ns 
	34.55**
	11.09** 
	36.65** 
	1.12ns
	1.23ns

	SOD
	0.66ns
	5.85** 
	1.57ns
	2.65ns
	18.19**
	3.32ns
	0.68ns

	POD
	184.89**
	7.40**
	58.60** 
	5.05*
	4.81*
	0.19ns
	0.46ns

	CAT
	438.41** 
	4.94* 
	1.17ns
	19.37** 
	7.40*
	3.90*
	3.65*

	MDA
	284.06**
	19.28**
	153.11** 
	9.18**
	0.91ns
	2.53ns
	1.49ns

	Shoot Cd concentration
	1443.71** 
	5.78**
	69.86** 
	5.24*
	72.60** 
	0.58ns
	0.72ns

	Root Cd concentration
	2369.61** 
	24.14** 
	2.63ns
	24.57** 
	2.39ns
	2.37ns
	2.81ns

	Soil available phosphorus
	31.22** 
	49.70**
	23.06** 
	0.84ns
	4.08ns
	5.88**
	1.30ns

	pH
	44.15** 
	15.74**
	13.28**
	0.56ns
	3.32ns 
	2.20ns
	0.90ns

	Soil organic matter
	107.74** 
	17.32** 
	52.69**
	1.31ns
	3.26ns
	0.61ns
	0.34ns

	soil catalase
	172.37** 
	1.53ns 
	4.45*
	0.21ns
	39.49** 
	17.24** 
	16.85** 

	soil acid phosphatase 
	183.96** 
	4.10* 
	19.68** 
	15.27** 
	1.04ns
	4.65*
	0.26ns

	soil urease 
	49.14**
	18.09** 
	52.08**
	1.83ns
	1.35ns
	1.87ns
	0.45ns

	Transfer factor (TF) of Cd
	/
	69.27** 
	116.77** 
	/
	/
	12.16**
	/

	Cell wall fraction Cd
	/
	0.50ns
	13.13**
	/
	/
	2.20ns
	/

	Organelle fraction Cd
	/
	1.37ns
	36.87**
	/
	/
	0.91ns
	/

	Soluble fraction Cd
	/
	54.74** 
	101.08** 
	/
	/
	24.22** 
	/

	Extracted by 80% ethanol (FE)
	/
	25.56**
	110.98**
	/
	/
	10.17**
	/

	Extracted by deionized water (FW)
	/
	24.76**
	59.70**
	/
	/
	2.90ns
	/

	Extracted by NaCl (FNaCl)
	/
	11.12**
	11.18**
	/
	/
	4.74*
	/

	Extracted by HAc (FHAc)
	/
	92.25**
	65.09**
	/
	/
	1.23ns
	/

	Extracted by HCl (FHCl)
	/
	0.68ns
	8.77*
	/
	/
	4.05*
	/

	Residual Cd (FR)
	/
	10.84** 
	48.42** 
	/
	/
	0.91ns
	/

	Acid soluble Cd
	/
	6.87*
	0.51ns
	/
	/
	0.24ns
	/

	Reducible Cd
	/
	10.59** 
	22.76** 
	/
	/
	0.12ns
	/

	Oxidizable Cd
	/
	17.46**
	27.84**
	/
	/
	0.07ns
	/

	Residual Cd
	/
	7.78**
	16.14**
	/
	/
	11.25** 
	/

	DTPA-Cd
	/
	8.50**
	32.04** 
	/
	/
	0.03ns
	/


* p < 0.05; ** p < 0.01; ns, not significant.
