Prediction of maize copper content in copper-poor area based on machine learning
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[bookmark: _Hlk40958858]Table S1 Cu content in agricultural soil from different regions (mg·kg-1).
	Regions
	Cu content
	Reference

	Guanzhong Plain, China
	25.20
	(Deng et al., 2020)

	Hexi Corridor Farmland, China
	35.20
	(Guan et al., 2018)

	Yangzhou, China
	33.90
	(Huang et al., 2007)

	Jiangsu, China 
	31.60
	(Jiang et al., 2017)

	Ibadan, Nigeria
	37.38
	(Kianguebene-Koussingounina et al., 2023)

	Jaunpur, India
	14.53
	(Gupta et al., 2021)

	Malatya, Turkey
	36.40
	(Varol et al., 2021)

	Word soil average values
	38.90
	(Kabata-Pendias, 2011)





Table S2 Cu content and properties of rhizosphere soil (N=109).
	Elements
	Units
	Max
	Min
	Mean
	Median
	CV

	TFe2O3
	%
	12.75
	2.12
	5.73
	5.63
	0.27

	Mn
	mg kg-1
	1580.00
	167.40
	637.74
	624.90
	0.41

	pH
	-
	8.45
	4.45
	5.74
	5.29
	0.19

	Zn
	mg kg-1
	183.80
	36.90
	91.70
	91.60
	0.26

	Cu
	mg kg-1
	100.20
	6.99
	29.19
	27.52
	0.50

	Al2O3
	%
	18.76
	10.43
	14.82
	15.13
	0.10

	OM
	%
	8.95
	0.44
	1.19
	0.97
	0.80

	SiO2
	%
	79.31
	46.00
	64.96
	64.14
	0.07

	S
	mg kg-1
	1967.78
	119.22
	292.19
	235.98
	0.75

	CaO
	%
	10.83
	0.15
	1.12
	0.85
	1.19
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Fig. S1. Correlation between maize and soil Cu content (a) and between maize Cu BAF and soil Cu content (b).
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Fig. S2. Interactions among the main driving factors of maize Cu-BAF.


Table S3 Correlation models for Cu-BAF in soil-maize system.
	Linear regression model
	R

	log10(Cu-BAF) = 1.198 - 0.81×log10(TFe2O3) - 0.071×log10(Mn) - 0.013×pH - 0.773×log10(Zn-soil)
	0.466
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Fig. S3. Comparison of measured and predicted Cu-BAF by the test set of MLR model.


[bookmark: _Hlk157107374]Table S4 Results of evaluation indexes of training samples for models.
	Model
	RMSE
	NME
	NRMSE
	R2

	MLR
	0.035
	0.037
	0.454
	0.581

	RF
	0.008
	0.003
	0.109
	0.956





Table S5 Cu content of topsoil in different parent material
	Parent material
	Samples number
	Mean Cu content (mg kg-1)

	Clastic rock
	N= 5,559
	25.40

	Sandstone
	N=648
	21.81

	Carbonate
	N=493
	28.96

	Basalt
	N=24
	69.54

	Coal measure formation
	N=256
	23.24





[bookmark: _Hlk157538322][image: ]
Fig. S4. Scatterplot of Cu-BAF and pH



Table S6 OM content of rhizosphere in the study area
	
	
	
	Max
	Min
	Mean

	OM (%)
	pH≤5.5
	N=65
	5.29
	0.76
	1.81

	
	pH＞5.5
	N=44
	15.43
	0.83
	2.42
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