Table S1 Summary of minimum, maximum, and average feed ingredient inclusion rate (% of dry matter) in fourteen dairy feeding scenarios and for three milk production levels (10, 25 and 35 kg/d) formulated between January 2005 and May 2018 (total formulated feed rations= 6804)
	 
	
SBM

	
	DDGS
	
Canola meal
	Barley
	
	Wheat
	Corn

	
	Sorghum
	
Alfalfa hay
	
	Ca-soap
	 
Dicalcium phosphate 

	Scenario
	10
	25
	35
	10
	25
	35
	10
	25
	35
	10
	25
	35
	10
	25
	35
	10
	25
	35
	10
	25
	35
	10
	25
	35
	10
	25
	35
	10
	25
	35

	Scenario 1
Min
	0
	3
	9
	
	
	 
	
	
	 
	38
	40
	49
	0
	0
	0
	
	
	 
	
	
	 
	46
	45
	36
	0
	0
	0
	0
	0
	0

	Max 
	0
	5
	15
	
	
	 
	
	
	 
	52
	50
	51
	0
	0
	0
	
	
	 
	
	
	 
	60
	56
	39
	0
	0
	1
	2
	0
	0

	Average 
	0
	4
	10
	 
	 
	 
	 
	 
	 
	45
	43
	51
	0
	0
	0
	 
	 
	 
	 
	 
	 
	54
	53
	39
	0
	0
	1
	1
	0
	0

	Scenario 2
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 

	Min
	0
	0
	6
	
	
	 
	
	
	 
	0
	0
	7
	
	
	 
	0
	0
	0
	
	
	 
	46
	45
	36
	0
	0
	0
	0
	0
	0

	Max 
	0
	5
	15
	
	
	 
	
	
	 
	52
	50
	51
	
	
	 
	38
	38
	33
	
	
	 
	74
	62
	49
	0
	0
	3
	2
	0
	0

	Average 
	0
	2
	9
	 
	 
	 
	 
	 
	 
	37
	30
	47
	 
	 
	 
	5
	12
	2
	 
	 
	 
	57
	55
	39
	0
	0
	1
	1
	0
	0

	Scenario 3
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 

	Min
	0
	0
	6
	
	
	 
	
	
	 
	0
	0
	36
	
	
	 
	
	
	 
	0
	0
	0
	46
	45
	36
	0
	0
	0
	0
	0
	0

	Max 
	0
	7
	15
	
	
	 
	
	
	 
	52
	50
	51
	
	
	 
	
	
	 
	44
	43
	14
	73
	56
	41
	0
	0
	3
	2
	0
	0

	Average 
	0
	1
	9
	 
	 
	 
	 
	 
	 
	34
	36
	49
	 
	 
	 
	 
	 
	 
	7
	12
	1
	58
	52
	39
	0
	0
	1
	1
	0
	0

	Scenario 4
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 

	Min
	0
	0
	6
	
	
	 
	
	
	 
	
	
	 
	0
	0
	0
	0
	21
	0
	
	
	 
	59
	62
	45
	0
	0
	1
	0
	0
	0

	Max 
	0
	0
	12
	
	
	 
	
	
	 
	
	
	 
	30
	16
	43
	39
	38
	35
	
	
	 
	74
	62
	50
	0
	0
	3
	2
	0
	0

	Average 
	0
	0
	9
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	1
	12
	27
	36
	27
	 
	 
	 
	71
	62
	50
	0
	0
	2
	1
	0
	0

	Scenario 5
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 

	Min
	0
	0
	12
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	0
	0
	35
	0
	0
	0
	53
	53
	50
	0
	0
	2
	0
	0
	0

	Max 
	0
	0
	12
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	39
	38
	35
	45
	45
	0
	74
	62
	50
	0
	2
	2
	2
	0
	0

	Average 
	0
	0
	12
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	11
	35
	35
	19
	4
	0
	70
	61
	50
	0
	0
	2
	1
	0
	0

	Scenario 6
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 

	Min
	0
	0
	6
	
	
	 
	
	
	 
	0
	0
	7
	0
	0
	0
	0
	0
	0
	0
	0
	0
	46
	45
	36
	0
	0
	0
	0
	0
	0

	Max 
	0
	5
	15
	
	
	 
	
	
	 
	52
	50
	51
	0
	0
	0
	24
	38
	33
	44
	16
	14
	74
	62
	49
	0
	0
	3
	2
	0
	0

	Average 
	0
	1
	9
	 
	 
	 
	 
	 
	 
	33
	31
	47
	0
	0
	0
	2
	6
	2
	6
	9
	1
	58
	53
	39
	0
	0
	1
	1
	0
	0

	Scenario 7
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 

	Min
	0
	0
	0
	0
	3
	15
	
	
	 
	0
	0
	13
	
	
	 
	0
	0
	0
	
	
	 
	29
	29
	29
	0
	0
	0
	0
	0
	0

	Max 
	0
	0
	0
	20
	20
	20
	
	
	 
	55
	55
	54
	
	
	 
	36
	36
	25
	
	
	 
	74
	62
	40
	0
	0
	1
	2
	2
	1

	Average 
	0
	0
	0
	12
	14
	18
	 
	 
	 
	37
	38
	48
	 
	 
	 
	5
	5
	2
	 
	 
	 
	45
	43
	31
	0
	0
	0
	1
	1
	1

	Scenario 8
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 

	Min
	0
	0
	0
	0
	3
	15
	
	
	 
	0
	0
	13
	
	
	 
	0
	0
	0
	0
	0
	0
	29
	29
	29
	0
	0
	0
	0
	0
	0

	Max 
	0
	0
	0
	20
	20
	20
	
	
	 
	55
	55
	54
	
	
	 
	24
	26
	26
	39
	39
	11
	74
	62
	40
	0
	0
	1
	2
	2
	1

	Average 
	0
	0
	0
	12
	14
	18
	 
	 
	 
	35
	36
	48
	 
	 
	 
	2
	2
	2
	6
	4
	0
	46
	43
	31
	0
	0
	0
	1
	1
	1

	Scenario 9
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 

	Min
	0
	0
	0
	0
	3
	6
	0
	0
	0
	0
	0
	13
	
	
	 
	0
	0
	0
	
	
	 
	29
	29
	29
	0
	0
	0
	0
	0
	0

	Max 
	0
	0
	0
	20
	20
	20
	0
	0
	15
	55
	55
	53
	
	
	 
	36
	36
	26
	
	
	 
	74
	62
	40
	0
	0
	1
	2
	2
	1

	Average 
	0
	0
	0
	12
	14
	20
	0
	0
	9
	37
	38
	29
	 
	 
	 
	5
	5
	9
	 
	 
	 
	45
	43
	34
	0
	0
	0
	1
	1
	0

	Scenario 10
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 

	Min
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	23
	0
	0
	0
	0
	0
	0
	
	
	 
	31
	31
	32
	0
	0
	1
	0
	0
	0

	Max 
	0
	5
	9
	0
	0
	0
	15
	15
	15
	53
	53
	52
	0
	0
	0
	38
	38
	23
	
	
	 
	74
	62
	42
	0
	0
	2
	2
	1
	0

	Average 
	0
	1
	5
	0
	0
	0
	0
	2
	8
	37
	32
	49
	0
	0
	0
	5
	11
	2
	 
	 
	 
	57
	54
	35
	0
	0
	1
	1
	0
	0

	Scenario 11
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 

	Min
	0
	0
	0
	0
	3
	15
	0
	0
	0
	0
	0
	35
	0
	0
	0
	
	
	 
	0
	0
	0
	29
	29
	29
	0
	0
	0
	0
	0
	0

	Max 
	0
	0
	0
	20
	20
	20
	0
	0
	0
	55
	55
	54
	0
	0
	0
	
	
	 
	39
	39
	11
	73
	55
	34
	0
	0
	1
	2
	2
	1

	Average 
	0
	0
	0
	12
	14
	18
	0
	0
	0
	35
	37
	51
	0
	0
	0
	 
	 
	 
	7
	6
	0
	45
	42
	30
	0
	0
	0
	1
	1
	1

	Scenario 12
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 

	Min
	0
	0
	8
	0
	0
	20
	
	
	 
	
	
	 
	
	
	 
	22
	22
	27
	
	
	 
	44
	44
	44
	0
	0
	1
	0
	0
	0

	Max 
	0
	0
	8
	20
	20
	20
	
	
	 
	
	
	 
	
	
	 
	40
	40
	27
	
	
	 
	74
	62
	44
	0
	0
	1
	2
	2
	0

	Average 
	0
	0
	8
	13
	17
	20
	 
	 
	 
	 
	 
	 
	 
	 
	 
	27
	27
	27
	 
	 
	 
	60
	55
	44
	0
	0
	1
	1
	1
	0

	Scenario 13
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 

	Min
	0
	0
	0
	0
	0
	10
	0
	0
	0
	
	
	 
	0
	0
	0
	0
	0
	0
	0
	0
	0
	44
	44
	41
	0
	0
	1
	0
	0
	0

	Max 
	0
	0
	10
	10
	10
	10
	10
	10
	10
	
	
	 
	30
	30
	45
	40
	40
	31
	46
	46
	11
	74
	62
	47
	0
	0
	2
	2
	2
	0

	Average 
	0
	0
	2
	6
	9
	10
	0
	1
	1
	 
	 
	 
	0
	2
	20
	11
	20
	20
	18
	12
	0
	63
	56
	45
	0
	0
	2
	1
	0
	0

	Scenario 14
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 
	
	
	 

	Min
	0
	0
	0
	0
	3
	15
	0
	0
	0
	0
	0
	13
	0
	0
	0
	0
	0
	0
	0
	0
	0
	29
	29
	29
	0
	0
	0
	0
	0
	0

	Max 
	0
	0
	0
	20
	20
	20
	0
	0
	0
	55
	55
	54
	0
	0
	0
	24
	26
	26
	39
	39
	11
	74
	62
	40
	0
	0
	1
	0
	2
	1

	Average 
	0
	0
	0
	12
	14
	18
	0
	0
	0
	35
	36
	48
	0
	0
	0
	2
	2
	2
	6
	4
	0
	46
	43
	31
	0
	0
	0
	0
	1
	1

	Average 
	0
	1
	5
	6
	7
	9
	0
	0
	1
	26
	26
	33
	0
	0
	2
	7
	11
	9
	5
	4
	0
	55
	51
	38
	0
	0
	1
	1
	0
	0


SBM: soybean meal, DCP: dicalcium phosphate, DDGS: distiller's dried grains with solubles, DCP: dicalcium phosphate.






[bookmark: _GoBack]Table S2 Statistics and RMSE of formulated crude protein (CP, g/kg DM), Undegradable crude protein (UCP, g/kg DM), and Metabolizable Energy (ME, MJ/kg DM) in fourteen dairy feeding scenario and for three milk production levels between January 2005 and May 2018 (total formulated feed rations= 6804)
	
	Crude protein 
	Undegradable Crude Protein
	 Metabolizable Energy

	 Scenarios
	Min
	Max
	Average
	SD
	Absolute RMSE
	RMSE%
	Min
	Max 
	Average 
	SD
	Absolute RMSE
	RMSE%
	Min
	Max 
	Average 
	SD
	Absolute RMSE
	RMSE%

	10 kg milk/d
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	153
	164
	160
	3
	41
	26
	42
	45
	44
	1
	22
	50
	10
	10
	10
	0
	2
	20

	2
	153
	166
	160
	4
	41
	26
	42
	52
	45
	3
	23
	52
	9
	10
	10
	0
	2
	19

	3
	153
	171
	161
	5
	43
	26
	42
	60
	47
	6
	26
	55
	9
	10
	10
	1
	2
	19

	4
	150
	177
	164
	5
	45
	27
	46
	52
	52
	1
	26
	55
	9
	10
	9
	0
	2
	16

	5
	150
	171
	166
	6
	47
	28
	51
	60
	55
	3
	33
	60
	9
	10
	9
	0
	1
	14

	6
	153
	171
	161
	5
	43
	26
	42
	60
	47
	6
	25
	54
	9
	10
	10
	1
	2
	19

	7
	153
	188
	172
	10
	54
	31
	42
	77
	59
	11
	39
	66
	9
	11
	10
	1
	3
	24

	8
	153
	193
	173
	11
	55
	32
	42
	83
	61
	12
	41
	67
	9
	11
	10
	1
	2
	24

	9
	153
	188
	172
	10
	54
	31
	42
	77
	59
	11
	39
	66
	9
	11
	10
	1
	3
	24

	10
	153
	183
	160
	4
	42
	26
	42
	52
	45
	3
	23
	52
	9
	11
	10
	0
	2
	19

	11
	153
	193
	174
	11
	56
	32
	42
	83
	61
	12
	41
	67
	9
	11
	10
	1
	2
	24

	12
	155
	188
	177
	11
	59
	33
	51
	77
	67
	12
	47
	69
	9
	11
	10
	1
	2
	21

	13
	155
	202
	173
	8
	54
	31
	51
	73
	63
	7
	41
	66
	9
	11
	10
	1
	2
	17

	14
	153
	193
	173
	11
	55
	32
	42
	83
	61
	12
	41
	67
	9
	11
	10
	1
	2
	24

	25 kg milk/d
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	172
	175
	174
	1
	27
	16
	49
	49
	49
	0
	0
	0
	10
	10
	10
	0
	0
	2

	2
	154
	175
	166
	9
	20
	12
	49
	52
	49
	1
	1
	2
	10
	10
	10
	0
	0
	2

	3
	158
	180
	162
	7
	17
	10
	49
	69
	49
	2
	2
	4
	10
	10
	10
	0
	0
	2

	4
	154
	163
	155
	2
	8
	5
	49
	52
	52
	1
	3
	6
	10
	10
	10
	0
	0
	0

	5
	153
	155
	154
	0
	7
	5
	52
	59
	53
	2
	4
	8
	10
	10
	10
	0
	0
	0

	6
	155
	175
	161
	7
	16
	10
	49
	53
	49
	1
	1
	2
	10
	10
	10
	0
	0
	2

	7
	162
	188
	175
	9
	29
	17
	49
	77
	62
	9
	16
	26
	10
	11
	11
	0
	1
	6

	8
	162
	193
	176
	10
	30
	17
	49
	83
	63
	11
	18
	28
	10
	11
	10
	0
	1
	6

	9
	162
	188
	175
	9
	29
	17
	49
	77
	62
	9
	16
	26
	10
	11
	11
	0
	1
	6

	10
	154
	183
	167
	9
	22
	13
	49
	52
	49
	1
	1
	2
	10
	11
	10
	0
	0
	2

	11
	162
	193
	176
	10
	31
	17
	49
	83
	63
	11
	18
	29
	10
	11
	10
	0
	1
	6

	12
	154
	188
	182
	9
	36
	20
	52
	77
	73
	7
	25
	34
	10
	11
	10
	0
	0
	4

	13
	154
	200
	173
	10
	28
	16
	52
	76
	66
	5
	17
	27
	10
	11
	10
	0
	0
	2

	14
	162
	193
	176
	10
	30
	17
	49
	83
	63
	11
	18
	28
	10
	11
	10
	0
	1
	6

	35 kg milk/d
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	184
	203
	185
	5
	33
	18
	54
	61
	54
	2
	2
	3
	11
	11
	11
	0
	0
	0

	2
	168
	203
	183
	6
	32
	17
	54
	61
	54
	2
	2
	4
	11
	11
	11
	0
	0
	0

	3
	169
	205
	183
	6
	32
	17
	54
	63
	54
	2
	2
	3
	11
	11
	11
	0
	0
	0

	4
	175
	205
	181
	8
	30
	16
	54
	66
	59
	4
	7
	11
	11
	11
	11
	0
	0
	0

	5
	191
	190
	190
	0
	38
	20
	66
	66
	66
	0
	12
	18
	11
	11
	11
	0
	0
	0

	6
	168
	203
	183
	7
	31
	17
	54
	61
	54
	2
	2
	4
	11
	11
	11
	0
	0
	0

	7
	170
	178
	174
	4
	22
	13
	60
	73
	64
	4
	12
	18
	11
	11
	11
	0
	0
	0.1

	8
	170
	179
	174
	4
	22
	13
	60
	73
	64
	4
	12
	18
	11
	11
	11
	0
	0
	0.1

	9
	178
	217
	200
	19
	51
	25
	55
	80
	76
	4
	22
	30
	11
	11
	11
	0
	0
	0

	10
	170
	188
	184
	5
	33
	18
	54
	54
	54
	0
	0.0
	0
	11
	11
	11
	0
	0
	0

	11
	169
	181
	174
	4
	22
	13
	60
	71
	64
	3
	11
	17
	11
	11
	11
	0
	0
	0.1

	12
	209
	209
	209
	0
	57
	27
	85
	85
	85
	0
	32
	37
	11
	11
	11
	0
	0
	0

	13
	167
	200
	176
	13
	28
	15
	54
	76
	62
	7
	11
	17
	11
	11
	11
	0
	0
	0

	14
	169
	179
	174
	4.2
	22
	13
	60
	73
	64
	4
	12
	18
	11
	11
	11
	0
	0
	0.1



RMSE: root mean square error, SD: standard deviation.











