Supplemental Table S1: Average data collected under layered LEE Filters color temperature blue (CTB) and neutral density (ND) filters.
	Filter(s)
	R:FR a
	PPE b
	B:G c
	PPF reduction d

	
	
	
	
	%

	0.15 ND
	0.85 B e
	0.69 A
	0.84 H
	29.7 H

	0.30 ND
	0.61 E
	0.64 D
	0.83 H
	51.7 F

	0.60 ND
	0.36 I
	0.56 H
	0.78 I
	76.0 C

	1/8 CTB
	0.91 A
	0.69 A
	0.94 F
	20.7 I

	1/4 CTB
	0.78 C
	0.67 B
	1.01 D
	28.3 H

	1/2 CTB
	0.57 F
	0.63 E
	1.21 A
	44.0 G

	
	
	
	
	

	1/8 CTB
	
	
	
	

	+0.15 ND
	0.68 D
	0.66 C
	0.93 FG
	46.3 G

	 +0.30 ND
	0.49 G
	0.61 F
	0.91 G
	58.3 E

	+0.60 ND
	0.29 J
	0.52 J
	0.85 H
	81.7 B

	
	
	
	
	

	1/4 CTB
	
	
	
	 

	+0.15 ND
	0.58 EF
	0.64 D
	0.99 DE
	52.0 F

	 +0.30 ND
	0.42 H
	0.59 G
	0.97 E
	66.0 D

	+0.60 ND
	0.25 K
	0.49 K
	0.92 FG
	82.0 B

	
	
	
	
	

	1/2 CTB
	
	
	
	

	+0.15 ND
	0.42 H
	0.59 G
	1.18 B
	61.3 E

	+0.30 ND
	0.30 J
	0.54 I
	1.16 B
	74.0 C

	+0.60 ND
	0.18 L
	0.44 L
	1.11 C
	87.0 A


a R:FR = 655-665 / 725-735
b PPE = Phytochrome photoequilibria
c B:G = 420-490 / 500-570
d PPF reduction = Percent reduction in PPF relative to full sun
e Data are presented as averages acquired on three different clear sky or mostly sunny days between 13:00-14:00 h: 27 May, 30 May, and 12 June 2020. Means are only compared within column and were separated with Fisher’s LSD. Means followed by a common letter are not significantly different (P = 0.05).











Supplemental Table S2: Average data collected under layered LEE Filters plus green (PG) and neutral density (ND) filters.
	Filters
	R:FR a
	PPE b
	B:G c
	PPF reduction d

	
	
	
	
	%

	0.15 ND
	0.85 B e
	0.69 B
	0.84 A
	29.7 H

	0.30 ND
	0.61 E
	0.64 E
	0.83 A
	51.7 F

	0.60 ND
	0.36 H
	0.56 J
	0.78 B
	76.0 C

	1/4 PG
	0.97 A
	0.70A
	0.71 C
	20.0 J

	1/2 PG
	0.86 B
	0.69 B
	0.62 F
	25.7 I

	PG
	0.65 D
	0.67 C
	0.44 I
	39.3 G

	
	
	
	
	

	1/4 PG
	
	
	
	

	+0.15 ND
	0.69 C 
	0.67 C
	0.69 D
	43.0 G

	 +0.30 ND
	0.50 F
	0.62 G
	0.68 D
	60.7 E

	 +0.60 ND
	0.29 I
	0.52 K
	0.64 E
	81.7 B

	
	
	
	
	

	1/2 PG
	
	
	
	

	+0.15 ND
	0.62 DE
	0.66 D
	0.61 FG
	50.0 F

	+0.30 ND
	0.44 G
	0.60 H
	0.60G
	71.3 D

	 +0.60 ND
	0.26 I
	0.51 L
	0.56 H
	83.7 AB

	
	
	
	
	

	PG
	
	
	
	

	+0.15 ND
	0.49 F
	0.63 F
	0.45 I
	61.0 E

	+0.30 ND
	0.35 H
	0.58 I
	0.44 I
	72.7 CD

	+0.60 ND
	0.21 J
	0.48 M
	0.41 J
	86.0 A


a R:FR = 655-665 / 725-735
b PPE = Phytochrome photoequilibria
c B:G = 420-490 / 500-570
d PPF reduction = Percent reduction in PPF relative to full sun
e Data are presented as averages acquired on three different clear sky or mostly sunny days between 13:00-14:00 h: 27 May, 30 May, and 12 June 2020. Means are only compared within column and were separated with Fisher’s LSD. Means followed by a common letter are not significantly different (P = 0.05).







Supplemental Table S3: Average data collected under layered LEE Filters color temperature blue (CTB), plus green (PG), and neutral density (ND) filters. 
	Filters
	R:FR a
	PPE b
	B:G c
	PPF reduction d

	
	
	
	
	%

	1/4 PG+
1/8 CTB
	0.72 A e
	0.67 A
	0.77 I
	35.0 Q

	+0.30 ND
	0.39 F
	0.59 G
	0.73 K
	68.3 K

	+0.60 ND
	0.23 IJ
	0.49 M
	0.69 M
	84.0 E

	
	
	
	
	

	1/4 PG+
1/4 CTB
	0.62 C
	0.65 C
	0.83 E
	41.7 O

	+0.30 ND
	0.33 G
	0.56 I
	0.79 G
	71.7 I

	+0.60 ND
	0.20 L
	0.46 O
	0.75 J
	85.0 D

	
	
	
	
	

	1/4 PG+
1/2 CTB
	0.44 E
	0.61 E
	0.98 A
	52.3 M

	+0.30 ND
	0.24 I
	0.51 K
	0.94 B
	77.0 G

	+0.60 ND
	0.14 N
	0.41 Q
	0.89 C
	88.3 B

	
	
	
	
	

	1/2 PG+
1/8 CTB
	0.65 B
	0.66 B
	0.67 N
	39.7 P

	+0.30 ND
	0.34 G
	0.57 H
	0.64 P
	70.3 J

	+0.60 ND
	0.20 KL
	0.47 N
	0.6 Q
	85.3 D

	
	
	
	
	

	1/2 PG+
1/4 CTB
	0.56 D
	0.64 D
	0.72 L
	46.0 N

	+0.30 ND
	0.30 H
	0.55 J
	0.69 M
	73.3 H

	+0.60 ND
	0.18 M
	0.45 P
	0.65 O
	86.3 C

	
	
	
	
	

	1/2 PG+
1/2 CTB
	0.40 F
	0.60 F
	0.86 D
	55.3 L

	+0.30 ND
	0.22 JK
	0.49 L
	0.82 F
	78.7 F

	+0.60 ND
	0.13 N
	0.39 R
	0.78 H
	89.3 A


a R:FR = 655-665 / 725-735
b PPE = Phytochrome photoequilibria
c B:G = 420-490 / 500-570
d PPF reduction = Percent reduction in PPF relative to full sun
e Data are presented as averages acquired on three different clear sky or mostly sunny days between 13:00-14:00 h: 27 May, 30 May, and 12 June 2020. Means are only compared within column and were separated with Fisher’s LSD. Means followed by a common letter are not significantly different (P = 0.05).




Supplemental Table S4: The effects of high-pressure sodium (HPS) or metal halide (MH) lamps on LEE Filters spectral quality.
	Filter(s)
	R:FR a
	PPE b
	B:G c
	PPF reduction d
	
	R:FR 
	PPE 
	B:G 
	PPF reduction 

	
	
	
	
	%
	
	
	
	
	%

	
	High-pressure sodium (HPS) 
	
	Metal halide (MH) 

	Lamps only
	3.45 A e
	0.87 A
	0.23 C
	-
	
	1.44 A
	0.80 A
	0.55 C
	-

	 0.60 ND 
	0.93 D
	0.80 C
	0.17 D
	77.0 D
	
	0.50 D
	0.73 C
	0.52 D
	75.3 D

	1/2 CTB
	1.46 C
	0.84 B
	0.42 A
	50.7 E
	
	0.72 C
	0.74 B
	0.82 A
	40.3 E

	  1/2 PG
	2.38 B
	0.87 A
	0.16 DE
	23.0 F
	
	1.12 B
	0.80 A
	0.38 E
	23.3 F

	
	
	
	
	
	
	
	
	
	

	  0.60 ND+
1/2 CTB
	0.42 F
	0.74 E
	0.28 B
	89.3 B
	
	0.26 F
	0.65 E
	0.77 B
	86.0 B

	
	
	
	
	
	
	
	
	
	

	0.60 ND+
1/2 PG
	0.67 E
	0.79 D
	0.10 F
	82.3 C
	
	0.37 E
	0.72 D
	0.36 F
	81.0 C

	
	
	
	
	
	
	
	
	
	

	   0.60 ND+
     1/2 PG+
1/2 CTB
	0.3 G
	0.71 F
	0.14 E
	91.3 A
	
	0.21 G
	0.64 F
	0.52 D
	89.0 A


a R:FR = 655-665 / 725-735
b PPE = Phytochrome photoequilibria
c B:G = 420-490 / 500-570
d PPF reduction = Percent reduction in PPF relative to full sun
[bookmark: _GoBack]e Data are presented as averages acquired on three different days: 12 June, 13 June, and 14 June 2020. Means are only compared within column and were separated with Fisher’s LSD. Means followed by a common letter are not significantly different (P = 0.05).


