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Supplementary Table S1  Calcium (Ca) and non-phytate  phosphorus (NPP) concentrations used in diets of broiler chickens from 1 to 21 days of age determined using central composite design 

	Item (g/kg of diet)
		
	Concentrations

	
	
	-1.41
	-1.00
	0.00
	1.00
	1.41

	Ca
	
	4.30
	5.60
	8.60
	11.70
	13.00

	NPP
	
	2.50
	2.90
	4.00
	5.00
	5.40




	Supplementary Table S2  Calcium (Ca) and non-phytate phosphorus (NPP) concentrations in diets of broiler chickens from 1 to 21 days of age determined by central composite design 

	Treatment no.
	No. of replications
	Ca code
	NPP code
	Ca
(g/kg of diet)
	NPP
(g/kg of diet)

	1
	5
	-1
	-1
	5.6
	2.9

	2
	5
	+1
	-1
	11.7
	2.9

	3
	5
	-1
	+1
	5.6
	5.0

	4
	5
	+1
	+1
	11.7
	5.0

	5
	5
	-1.41
	0
	4.3
	4.0

	6
	5
	+1.41
	0
	13.0
	4.0

	7
	5
	0
	-1.41
	8.6
	2.5

	8
	5
	0
	+1.41
	8.6
	5.0

	9
	10
	0
	0
	8.6
	4.0


Run no. 1 to 4= The factorial points (coding +1 and +1) calculated by the formula f2 (f, factor); run no. 5 to 8= Axial points (±α) or star points calculated using the formula 2f; run no 9= Central point (c0); The number of tests is calculated according to the formula c0 + f2 + 2f; The values of the confidence interval (α) depend on the number of factors and are calculated using the formula 2f/4 (22/4= 1.41); All factors are studied at 5 coding levels (+α, +1, 0, -1, - α).

4


	Supplementary Table S3  ANOVA results of model terms for performance of broiler chickens from 1 to 21 days of age (analysis by SAS)

	 
	Average weight gain model
	
	Average feed intake model
	
	Feed conversion ratio model

	Source of variation
	df
	Sum of square
	R2
	P-value
	
	df
	Sum of square
	R2
	P-value
	
	df
	Sum of square
	R2
	P-value

	Regression
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Linear
	2
	416811
	0.74
	< 0.001
	
	2
	528375
	0.75
	< 0.001
	
	2
	0.17
	0.45
	< 0.001

	Quadratic 
	2
	89079
	0.16
	< 0.001
	
	2
	58148
	0.08
	< 0.001
	
	2
	0.11
	0.28
	< 0.001

	Cross-product
	1
	18852
	0.03
	< 0.001
	
	1
	24140
	0.03
	0.002
	
	1
	0.02
	0.05
	0.004

	Total model
	5
	524470
	0.93
	< 0.001
	
	5
	610633
	0.86
	< 0.001
	
	5
	0.30
	0.78
	< 0.001

	Residual
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Lack of fit
	3
	17947
	-
	< 0.001
	
	3
	25524
	-
	0.006
	
	3
	0.01
	-
	0.161

	Pure error
	39
	21042
	-
	
	
	39
	69502
	-
	
	
	40
	0.08
	
	

	Total error
	42
	38989
	-
	
	
	42
	95025
	-
	
	
	43
	0.09
	
	

	Independent variables
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Calcium
	3
	326467
	-
	< 0.001
	
	3
	365417
	-
	< 0.001
	
	3
	0.23
	-
	< 0.001

	Phosphorus
	3
	238888
	-
	< 0.001
	
	3
	301424
	-
	< 0.001
	
	3
	0.14
	-
	< 0.001




	Supplementary Table S4  ANOVA results of model terms for calcium and phosphorus ileal digestibility of broiler chickens at 21 days of age (analysis by SAS)

	 
	Calcium ileal digestibility model
	
	Phosphorus ileal digestibility model

	Source of variation
	df
	Sum of square
	R2
	P-value
	
	[bookmark: _GoBack]df
	Sum of square
	R2
	P-value

	Regression
	
	
	
	
	
	
	
	
	

	Linear
	2
	855.99
	0.37
	< 0.001
	
	2
	894.56
	0.62
	< 0.001

	Quadratic 
	2
	812.47
	0.36
	< 0.001
	
	2
	246.77
	0.17
	< 0.001

	Cross-product
	1
	116.52
	0.05
	0.003
	
	1
	124.04
	0.09
	< 0.001

	Total model
	5
	1784.97
	0.78
	< 0.001
	
	5
	1265.37
	0.88
	< 0.001

	Residual
	
	
	
	
	
	
	
	
	

	Lack of fit
	3
	140.23
	-
	0.0093
	
	3
	52.82
	-
	0.005

	Pure error
	35
	366.51
	-
	
	
	35
	118.98
	-
	

	Total error
	38
	506.74
	-
	
	
	38
	171.80
	-
	

	Independent variables
	
	
	
	
	
	
	
	
	

	Calcium
	3
	1310.54
	-
	< 0.001
	
	3
	1023.52
	-
	< 0.001

	Phosphorus
	3
	884.07
	-
	< 0.001
	
	3
	468.65
	-
	< 0.001



	Supplementary Table S5  ANOVA results of model terms for bone ash of broiler chickens at 21 days of age (analysis by SAS)

	 
	Tibia ash model
	
	Toe ash model

	Source of variation
	df
	Sum of square
	R2
	P-value
	
	df
	Sum of square
	R2
	P-value

	Regression
	
	
	
	
	
	
	
	
	

	Linear
	2
	705.34
	0.74
	< 0.001
	
	2
	66.00
	0.72
	< 0.001

	Quadratic 
	2
	116.48
	0.12
	< 0.001
	
	2
	11.81
	0.13
	< 0.001

	Cross-product
	1
	0.31
	0.00
	0.751
	
	1
	0.00
	0.00
	0.908

	Total model
	5
	822.13
	0.86
	< 0.001
	
	5
	77.81
	0.85
	< 0.001

	Residual
	
	
	
	
	
	
	
	
	

	Lack of fit
	3
	56.69
	-
	< 0.001
	
	3
	4.68
	-
	0.001

	Pure error
	41
	77.20
	-
	
	
	40
	9.37
	-
	

	Total error
	44
	133.89
	-
	
	
	43
	14.05
	-
	

	Independent variables
	
	
	
	
	
	
	
	
	

	Calcium
	3
	340.16
	-
	< 0.001
	
	3
	33.02
	-
	< 0.001

	Phosphorus
	3
	531.60
	-
	< 0.001
	
	3
	48.47
	-
	< 0.001



