Supplementary Materials

Table S1. Main components and parameters of each fertilizer
Table S2. The calculation formulae of Contamination indexes 

Table S3. Classification criterions for contamination indexes
Table S4. The calculation formulae of ISF
Table S5. The standardization for mean values of fertility indicators
Table S6. Total variance of interpretation and Component matrix
Table S7. The parameters in equation of ISF
Table S8. The determined HMs concentrations of different treatments in the trail field
Table S9. The calculated Nemerow contamination indexes (NPI) of HMs for different treatments in the trail field 

Table S1. Main components and parameters of each fertilizer

	Fertilizers
	Main components
	Total NPK (%)
	TN

(%)
	TP

(%)
	TK

(%)
	SOM (%)

	 CEFS
	Sawdust, bran, cottonseed shell, plaster of Paris, etc.
	11.52
	4.16
	3.59
	3.77
	≧60

	CCHR
	Artemisia, mint, chrysanthemum, liquorice, platycodon, etc.
	13.64
	6
	2.88
	4.76
	≧80

	SFOF
	Bacillus subtilis, Bacillus amylolyticus, etc.
	20
	7
	5
	8
	≧70

	PSCF
	Monoammonium phosphate, Potassium dihydrogen phosphate, urea, etc.
	45
	10
	8
	27
	0


Table S2. The calculation formulae of Contamination indexes
	Formulae
	Index Interpretation
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	i—the i-th heavy metal;

Pi—Contamination indexes of HMs; 
Ci—[image: image4.png]


Determined values; 
Si—Screening or intervention standard for contamination risk;

	NPI=
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	NPI—Nemerow integrated pollution index;

EQ \* jc2 \* "Font:Times New Roman" \* hps12 \o\ad(\s\up 11(_),p)—the average of all single factor environmental quality indexes;
pimax—the largest single factor environmental quality index.


Table S3. Classification criterions for contamination indexes

	Grade
	1
	2
	3
	4

	NPI
	NPI ≤1
	1＜NPI≤2
	2＜NPI≤3
	NPI＞3

	Contamination degree
	Non-pollution
	Slight pollution
	Moderate

pollution
	Heavy

pollution


Table S4. The calculation formulae of ISF
	ISF formulae
	Index Interpretation
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Xn)
	F—Score of ISF in blueberry garden;

n—The n-th fertility indicator; 

fn—Coefficient of the n-th fertility indicator in ISF equation;

Xn—The standardized value of the n-th fertility indicator; 
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	i—The i-th principal component according to PCA;

ωi—Weighting of the i-th principal component (equal to the variance contribution rate for each principal component); 

PCin—The in-th characteristic vector based on Principal Component matrix; 
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	Zin—The in-th standard score in Principal Component matrix;

λi—Eigenvalue for the i-th principal component.


Table S5. The standardization for mean values of fertility indicators

	Treatments
	X1
	X2
	X3
	X4
	X5
	X6
	X7
	X8
	X9

	CK
	0.620
	-1.593
	-1.969
	-0.327
	-2.043
	-1.667
	-1.663
	-1.864
	-1.799

	T1
	-1.653
	-0.868
	-0.265
	-0.353
	-0.194
	0.043
	-0.558
	-0.749
	-0.809

	T2
	-0.413
	0.865
	0.478
	-0.357
	1.175
	1.724
	-0.562
	1.068
	0.828

	T3
	-0.413
	0.594
	0.577
	2.475
	0.463
	-0.109
	1.518
	1.097
	1.095

	T4
	0.000
	0.528
	-0.255
	-0.372
	0.463
	0.717
	0.883
	0.462
	0.295

	T5
	-0.620
	1.380
	1.449
	-0.335
	0.843
	-0.214
	-0.369
	0.510
	0.981

	T6
	1.033
	-0.373
	-0.414
	-0.363
	-0.254
	0.280
	0.606
	-0.331
	-0.314

	T7
	1.446
	-0.534
	0.399
	-0.367
	-0.453
	-0.774
	0.145
	-0.192
	-0.276


Table S6. Total variance of interpretation and Component matrix*
	Components
	Initial eigenvalues
	Extract square sum load
	Principal Component matrix

	
	Eigenvalue
	Variance ratio (%)
	Accumulate ratio (%)
	Eigen-value
	Variance ratio (%)
	Accumulate ratio (%)
	Standard score
	Principal Components

	
	
	
	
	
	
	
	
	Z1
	Z2
	Z3

	1
	5.715
	63.501
	63.501
	5.715
	63.501
	63.501
	n1
	0.983
	0.081
	0.046

	2
	1.411
	15.682
	79.182
	1.411
	15.682
	79.182
	n2
	0.981
	0.081
	0.077

	3
	0.934
	10.374
	89.557
	0.934
	10.374
	89.557
	n3
	0.969
	-0.238
	0.039

	4
	0.593
	6.594
	96.151
	
	
	
	n4
	0.937
	-0.118
	0.089

	5
	0.231
	2.568
	98.719
	
	
	
	n5
	0.864
	-0.056
	0.069

	6
	0.105
	1.168
	99.887
	
	
	
	n6
	0.729
	-0.412
	0.141

	7
	0.01
	0.113
	100
	
	
	
	n7
	0.633
	0.626
	0.129

	8
	3.63E-16
	4.03E-15
	100
	
	
	
	n8
	0.395
	0.754
	-0.481

	9
	-3.65E-16
	-4.06E-15
	100
	
	
	
	n9
	-0.37
	0.441
	0.802

	*. Extraction method: principal component analysis, and two principal components extracted.


 Table S7. The parameters in equation of ISF

	Parameters
	Digital substitution and calculation 

	Calculation process
	ω1
	70.91%
	
	
	
	
	
	
	
	

	
	ω2
	17.51%
	
	
	
	
	
	
	
	

	
	ω3
	11.58%
	
	
	
	
	
	
	
	

	
	λ1
	5.715
	
	
	
	
	
	
	
	

	
	λ2
	1.411
	
	
	
	
	
	
	
	

	
	λ3
	0.934
	
	
	
	
	
	
	
	

	
	Z1n
	0.983
	0.981
	0.969
	0.937
	0.864
	0.729
	0.633
	0.395
	-0.37

	
	Z2n
	0.081
	0.081
	-0.238
	-0.118
	-0.056
	-0.412
	0.626
	0.754
	0.441

	
	Z3n
	0.046
	0.077
	0.039
	0.089
	0.069
	0.141
	0.129
	-0.481
	0.802

	
	PC1n
	0.411
	0.410
	0.405
	0.392
	0.361
	0.305
	0.265
	0.165
	-0.155

	
	PC2n
	0.068
	0.068
	-0.200
	-0.099
	-0.047
	-0.347
	0.527
	0.635
	0.371

	
	PC3n
	0.048
	0.080
	0.040
	0.092
	0.071
	0.146
	0.133
	-0.498
	0.830

	
	ω1·PC1n
	0.292
	0.291
	0.287
	0.278
	0.256
	0.216
	0.188
	0.117
	-0.110

	
	ω2·PC2n
	0.012
	0.012
	-0.035
	-0.017
	-0.008
	-0.061
	0.092
	0.111
	0.065

	
	ω3·PC3n
	0.006
	0.009
	0.005
	0.011
	0.008
	0.017
	0.015
	-0.058
	0.096

	
	fn
	0.31 
	0.31 
	0.26 
	0.27 
	0.26 
	0.17 
	0.30 
	0.17 
	0.05 

	Formula of ISF
	F=0.31X1+0.31X2+0.26X3+0.27X4+0.26X5+0.17X6+0.30X7+0.17X8+0.05X9


Table S8. The determined HMs concentrations of different treatments in the trail field 

	Treat.
	Cu (mg·kg-1)
	Ni (mg·kg-1)
	Cr (mg·kg-1)
	Cd (mg·kg-1)

	
	Min.
	Med.
	Max.
	Min.
	Med.
	Max.
	Min.
	Med.
	Max.
	Min.
	Med.
	Max.

	BF
	36
	39.7
	43.3
	28.5 
	32.5 
	34.1 
	74.8
	78.5
	89.2
	0.44 
	0.49 
	0.53 

	CK
	42.3
	43.1
	44.7
	33.3 
	34.3 
	36.1 
	87.3
	88.3
	89.2
	0.50 
	0.58 
	0.61 

	T1
	38.9
	40.2
	42.6
	30.1 
	30.5 
	32.4 
	66.7
	68.4
	70.3
	0.43 
	0.48 
	0.52 

	T2
	38.6
	39.3
	40.4
	28.1 
	30.1 
	30.8 
	67.1
	70.6
	74.2
	0.49 
	0.55 
	0.73 

	T3
	37.2
	40
	40.7
	29.5 
	30.1 
	32.0 
	63.8
	66.0
	66.7
	0.35 
	0.37 
	0.41 

	T4
	38.5
	39.8
	41.2
	29.7 
	30.9 
	32.2 
	68.0
	71.0
	79.7
	0.49 
	0.51 
	0.58 

	T5
	37.9
	38.9
	41.5
	30.6 
	33.4 
	34.8 
	81.8
	84.1
	86.5
	0.54 
	0.63 
	0.71 

	T6
	37.5
	39.4
	41.7
	29.5 
	30.6 
	33.1 
	78.6
	81.9
	82
	0.61 
	0.78 
	0.81 

	T7
	41.0
	42.5
	44.1
	29.5 
	33.0 
	33.1 
	77.5
	80.2
	82.8
	0.70 
	0.85 
	1.04 


Note: BF refers to the background values before fertilization.
Table S9. The calculated Nemerow contamination indexes (NPI) of HMs for different treatments in the trail field 

	Treat.
	Min
	Med
	Max
	Mean
	Std. Deviation

	BF
	1.14 
	1.26 
	1.37 
	1.25 
	0.12 

	CK
	1.29 
	1.49 
	1.56 
	1.45 
	0.14 

	T1
	1.11 
	1.23 
	1.33 
	1.22 
	0.11 

	T2
	1.25 
	1.40 
	1.84 
	1.50 
	0.30 

	T3
	0.92 
	0.97 
	1.07 
	0.98 
	0.08 

	T4
	1.25 
	1.31 
	1.48 
	1.35 
	0.12 

	T5
	1.38 
	1.60 
	1.80 
	1.59 
	0.21 

	T6
	1.55 
	1.96 
	2.04 
	1.85 
	0.26 

	T7
	1.76 
	2.13 
	2.59 
	2.16 
	0.42 


Note: BF refers to the background values before fertilization.
