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1 Supplementary Text
1.1 BCR sequential extraction
Geochemical fractionation of Cd in soils was determined using the widely adopted BCR sequential extraction procedure[1–4]. Cd was operationally separated into four geochemical fractions: (1) the acid-extractable fraction (F1), extracted with 0.11 M CH3COOH, representing weakly bound Cd such as carbonate-associated Cd; (2) the reducible fraction (F2), extracted with 0.5 M NH2OH·HCl, mainly corresponding to Cd associated with Fe/Mn oxides; (3) the oxidizable fraction (F3), obtained after digestion with 8.8 M H2O2 followed by extraction with 1 M CH3COONH4, mainly including Cd bound to soil organic matter and CdS; and (4) the residual fraction (F4), consisting of the residue remaining after the previous extraction steps and subsequently digested with aqua regia at 110 °C, representing Cd strongly incorporated into soil minerals, such as lattice-bound Cd. After each extraction step, the extract solutions were diluted with 2% HNO3 prior to Cd analysis. The recovery of Cd for the BCR sequential extraction procedure, calculated as the total Cd extracted from the four fractions relative to the total soil Cd concentration, ranged from 90% to 119%.
1.2 CaCl2 extracted Cd in soils
Extraction with a dilute CaCl2 solution is commonly used to assess relatively mobile Cd fractions in soils and has also been used as an indicator of potentially available Cd in previous studies[5-8]. In the present study, CaCl2-extractable Cd was determined to evaluate the effects of different treatments on soil Cd mobility. Briefly, approximately 3 g of fresh soil was transferred into a 15-mL polypropylene centrifuge tube, followed by the addition of 10 mL of 0.01 M CaCl2 solution[9,10]. The mixtures were extracted by shaking at 25 ℃ and 260 rpm for 1 h, followed by centrifugation at 3000 rpm for 20 min. After centrifugation, the supernatants were passed through 0.45-μm membrane filters, acidified with 2% HNO3, and subsequently analyzed for Cd concentrations.

2 Supplementary figures
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Fig. S1 Soil Eh in different treatments during the rice growth period. *, **, and *** represent a significant difference at p < 0.05, p < 0.01, and p < 0.001 compared with the control. Data are presented as mean ± SD, n = 3.
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Fig. S2 Dynamics of plant heights in different treatments. Data are presented as mean ± SD, n = 3.
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Fig. S3 Heavy metals in rice straw. *, **, and *** represent a significant difference at p < 0.05, p < 0.01, and p < 0.001 compared with the control. Data are presented as mean ± SD, n = 3.
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Fig. S4 Heavy metals in rice roots. *, **, and *** represent a significant difference at p < 0.05, p < 0.01, and p < 0.001 compared with the control. Data are presented as mean ± SD, n = 3.
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Fig. S5 Translocation factors of heavy metals from roots to straw and from straw to grains. *, **, and *** represent a significant difference at p < 0.05, p < 0.01, and p < 0.001 compared with the control. Data are presented as mean ± SD, n = 3.
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[bookmark: _Hlk229670214]Fig. S6 BCR-extracted fractions of Cd in soils under different straw management treatments. F1, acid-extractable fraction; F2, reducible fraction; F3, oxidizable fraction; F4, residual fraction. Data are presented as mean ± SD, n = 3.
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[bookmark: _Hlk229670267]Fig. S7 CaCl2-extractable Cd concentrations in soils under different straw management treatments. *, **, and *** represent a significant difference at p < 0.05, p < 0.01, and p < 0.001 compared with the control. Data are presented as mean ± SD, n = 3.

3 Supplementary tables
Table S1. Reported changing ratio of HM accumulation induced by straw incorporation
	Metal
	Changing rate (%)
	Experimental condition
	Reference
	Metal
	Changing rate (%)
	Experimental condition
	Reference

	As
	8.7
	Pot
	[11]
	Cd
	1.6
	Pot
	[12]

	
	1.2
	Pot
	[13]
	
	0.7
	Pot
	[12]

	
	69.5
	Pot
	[13]
	
	5.5
	Pot
	[12]

	
	0.6
	Pot
	[13]
	
	10.7
	Pot
	[12]

	
	26.2
	Pot
	[13]
	
	-29.4
	Field
	[14]

	
	15.1
	Pot
	[13]
	
	38
	Field
	[15]

	
	46
	Pot
	[13]
	
	-39.3
	Field
	[16]

	
	8.7
	Pot
	[13]
	
	21.3
	Field
	[17]

	
	21.7
	Pot
	[13]
	
	31.9
	Field
	[17]

	
	109.9
	Pot
	[18]
	
	131.8
	Field
	[17]

	
	6
	Pot
	[19]
	
	75.5
	Field
	[17]

	Cd
	17.3
	Field
	[20]
	
	9.6
	Field
	[17]

	
	20.59
	Field
	[20]
	
	28.9
	Field
	[17]

	
	24
	Pot
	[21]
	
	8.4
	Field
	[17]

	
	28.6
	Pot
	[21]
	
	93
	Field
	[17]

	
	22.4
	Field
	[22]
	
	-8.4
	Field
	[17]

	
	-21.7
	Pot
	[11]
	
	68.9
	Field
	[17]

	
	-14.6
	Field
	[23]
	
	132.2
	Field
	[17]

	
	-21.6
	Field
	[23]
	
	100.5
	Field
	[17]

	
	28.6
	Field
	[24]
	
	51.7
	Field
	[17]

	
	-3.6
	Field
	[24]
	
	96.7
	Field
	[17]

	
	41.9
	Field
	[21]
	
	54.8
	Field
	[17]

	
	11
	Field
	[21]
	
	91.1
	Field
	[17]

	
	19.7
	Field
	[21]
	Cu
	8.9
	Pot
	[21]

	
	25.86
	Field
	[21]
	
	22.1
	Pot
	[21]

	
	17.2
	Field
	[25]
	Ni
	-9
	Pot
	[26]

	
	20.45
	Field
	[25]
	Pb
	11.3
	Pot
	[21]

	
	18.6
	Field
	[25]
	
	53.5
	Pot
	[21]
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