Supplementary data 
Table S1.  Effect of light on net CO2 assimilation in strawberry plants.  Data from the sources indicated in the table.  Short-term indicates that the plants were held at the specified temperatures for a few hours or days.  Long-term indicates that the plants were held at the specified temperatures for several days.  CE = controlled environment.  PPFD = photosynthetic photon flux density.  AMax = Maximum net CO2 assimilation per leaf area under high irradiance.  AQY = Apparent quantum yield.
	Reference
	Setup
	Source
	Duration
	Genotype
	CO2 (ppm)
	Temperature
	Min. PPFD
(µmol/m2/s)
	Max. PPFD
(µmol/m2/s)
	AMax
(µmol/m2/s)
	PPFD saturation value (µmol/m2/s)
	AQY

	Chabot and Chabot (1977)
	CE
	Single leaf
	Long-term
	F. vesca
	
	25o/15oC
	    0
	   650
	  2.9
	   500
	

	Chabot (1978)
	CE
	Single leaf
	Long-term
	F. vesca
	
	25o/15oC
	
	
	  3.0
	   500
	

	Jurik et al. (1979)
	CE
	Single leaf
	Long-term
	F. virginiana
	
	25oC
	
	
	
	1,490
	

	Jurik et al. (1982)
	CE
	Single leaf
	Long-term
	F. virginiana
	
	25oC
	    0
	1,050
	  8.8
	1,050
	

	Sruamsiri & Lenz (1985)
	CE
	Single leaf
	Short-term
	Commercial
	
	
	
	
	11.7
	1,000
	

	Campbell & Young (1986)
	CE
	Single leaf
	Short-term
	Commercial
	    450
	21oC
	200
	   800
	25.0
	   700
	

	Ceulemans et al. (1986)
	CE
	Canopy
	Short-term
	Commercial
	1,000
	15o/5oC
	    0
	   400
	  8.6
	   467
	

	Ceulemans et al. (1986)
	CE
	Canopy
	Short-term
	Commercial
	1,000
	15.5o/13.5oC
	    0
	1,000
	  6.5
	   833
	

	Feree & Stang (1988)
	CE
	Single leaf
	Short-term
	Commercial
	
	22oC
	    0
	1,600
	  9.8
	   600
	

	Van Elsacker et al. (1989)
	CE
	Single leaf
	Short-term
	Commercial
	
	20oC
	    0
	   800
	14.8
	   500
	

	Cameron & Hartley (1990)
	CE
	Single leaf
	Short-term
	F. chiloensis
	   376
	25.6oC
	    0
	2,200
	21.4
	2,200
	0.038

	Cameron & Hartley (1990)
	CE
	Single leaf
	Short-term
	Commercial
	   376
	25.6oC
	    0
	2,200
	14.6
	2,200
	0.030

	Sun & Chen (1991)
	CE
	Single leaf
	Short-term
	Commercial
	   340
	
	200
	1,100
	15.0
	   900
	

	Jeong et al. (1996)
	CE
	Single leaf
	Long-term
	Commercial
	
	20oC
	200
	1,200
	23.5
	   800
	

	Jeong et al. (1996)
	CE
	Single leaf
	Long-term
	Commercial
	
	20oC
	200
	1,200
	23.5
	   800
	

	Jeong et al. (1996)
	CE
	Single leaf
	Long-term
	Commercial
	
	20oC
	200
	1,200
	25.0
	   800
	

	Yanagi et al. (1996)
	CE
	Single leaf
	Short-term
	Commercial
	400
	26oC
	   60
	    200
	   7.5
	
	

	Oda et al. (1997)
	CE
	Single leaf
	Short-term
	Commercial
	 360
	22o to 24oC
	    0
	1,656
	  7.7
	   552
	

	Yoshida & Morimoto (1997)
	Field
	Canopy
	Short-term
	Commercial
	  450
	
	    0
	2,300
	10.0
	1,150
	

	Le Mière et al. (1998)
	CE
	Single leaf
	Short-term
	Commercial
	
	12o to 25oC
	    0
	1,600
	16.0
	1,100
	

	Chi et al. (2001)
	CE
	Single leaf
	Long-term
	Commercial
	
	
	    0
	1,000
	12.0
	
	

	Turechek et al. (2007)
	CE
	Single leaf
	Short-term
	Commercial
	
	22oC
	    0
	1,000
	  6.2
	   500
	

	Carlen et al. (2009)
	Field
	Single leaf
	Short-term
	Commercial
	
	26o to 34oC
	250
	2,000
	18.0
	1,900
	

	Carlen et al. (2009)
	Field
	Single leaf
	Short-term
	Commercial
	
	26o to 34oC
	250
	2,000
	14.0
	1,250
	

	Carlen et al. (2009)
	Field
	Single leaf
	Short-term
	Commercial
	
	26o to 34oC
	250
	2,000
	16.0
	1,500
	

	Carlen et al. (2009)
	Field
	Single leaf
	Short-term
	Commercial
	
	26o to 34oC
	250
	2,000
	13.0
	1,500
	

	Wada et al. (2010)
	CE
	Single leaf
	Short-term
	Commercial
	   400
	
	    0
	2,000
	20.0
	1,500
	

	Harbut et al (2012)
	CE
	Single leaf
	Short-term
	F. moschata
	   400
	23oC
	100
	2,000
	14.5
	   600
	

	Harbut et al (2012)
	CE
	Single leaf
	Short-term
	F. nilgerrensis
	   400
	23oC
	100
	2,000
	23.7
	   800
	

	Harbut et al (2012)
	CE
	Single leaf
	Short-term
	F. nubicola
	   400
	23oC
	100
	2,000
	15.1
	   600
	

	Harbut et al (2012)
	CE
	Single leaf
	Short-term
	F. orientalis
	   400
	23oC
	100
	2,000
	18.6
	   600
	

	Harbut et al (2012)
	CE
	Single leaf
	Short-term
	F. vesca
	   400
	23oC
	100
	2,000
	21.4
	   800
	

	Hidaka et al. (2013)
	CE
	Single leaf
	Short-term
	Commercial
	   380
	25oC
	    0
	1,200
	12.2
	   600
	

	Li & Gao (2015)
	Field
	Single leaf
	Short-term
	Commercial
	   360
	25oC
	    0
	1,800
	10.0
	   700
	

	Choi et al. (2016)
	CE
	Single leaf
	Long-term
	Commercial
	
	
	    0
	1,500
	14.1
	1,500
	

	Fuke et al (2016)
	CE
	Single leaf
	Short-term
	Commercial
	   400
	25oC
	    0
	1,450
	12.0
	   900
	

	Kaiser & Janse (2016)
	CE
	Single leaf
	Long-term
	Commercial
	
	
	    0
	1,500
	17.5
	   750
	

	Kaiser & Janse (2016)
	CE
	Single leaf
	Long-term
	Commercial
	
	
	    0
	1,500
	19.5
	   750
	

	Gao et al. (2017)
	CE
	Single leaf
	Short-term
	F. pentaphylla
	   400
	25oC
	    0
	2,000
	14.8
	1,122
	0.038

	Gao et al. (2017)
	CE
	Single leaf
	Short-term
	F. pentaphylla
	   400
	25oC
	    0
	2,000
	12.5
	1,070
	0.037

	Gao et al. (2017)
	CE
	Single leaf
	Short-term
	F.moupinensis
	   400
	25oC
	    0
	2,000
	9.7
	1,048
	0.030

	Gao et al. (2017)
	CE
	Single leaf
	Short-term
	F.moupinensis
	   400
	25oC
	    0
	2,000
	10.9
	   994
	0.032

	Jun et al. (2017)
	Field
	Single leaf
	Short-term
	Commercial
	   400
	25oC
	    0
	1,900
	18.0
	1,600
	

	Jun et al. (2017)
	Field
	Single leaf
	Short-term
	Commercial
	   400
	25oC
	    0
	1,900
	16.5
	1,600
	

	Mochizuki et al. (2019)
	CE
	Single leaf
	Short-term
	Commercial
	   350
	
	    0
	   600
	8.5
	
	

	Mochizuki et al. (2019)
	CE
	Single leaf
	Short-term
	Commercial
	   350
	
	    0
	   600
	9.8
	
	

	Mochizuki et al. (2019)
	CE
	Single leaf
	Short-term
	Commercial
	   350
	
	    0
	   600
	9.8
	
	

	Li et al. (2020)
	CE
	Single leaf
	Short-term
	Commercial
	   400
	25oC
	  20
	1,800
	17.1
	1,379
	0.030

	Mattson et al. (2020)
	CE
	Single leaf
	Short-term
	Commercial
	    400
	
	  50
	2,000
	  4.4
	   500
	

	Mattson et al. (2020)
	CE
	Single leaf
	Short-term
	Commercial
	   675
	
	  50
	2,000
	  5.6
	1,000
	

	Mattson et al. (2020)
	CE
	Single leaf
	Short-term
	Commercial
	   950
	
	  50
	2,000
	10.0
	1,500
	

	Mattson et al. (2020)
	CE
	Single leaf
	Short-term
	Commercial
	1,225
	
	  50
	2,000
	13.4
	2,000
	

	Doddrell (2021)
	Field
	Single leaf
	Short-term
	Commercial
	
	
	    0
	1,500
	16.8
	1,250
	

	Rivero et al. (2021)
	CE
	Single leaf
	Short-term
	Commercial
	   400
	9oC
	    0
	1,000
	7.6
	  500
	0.055

	Rivero et al. (2021)
	CE
	Single leaf
	Short-term
	Commercial
	   400
	15oC
	    0
	1,000
	14.0
	1,000
	0.064

	Rivero et al. (2021)
	CE
	Single leaf
	Short-term
	Commercial
	   400
	21oC
	    0
	1,000
	12.8
	1,000
	0.058

	Rivero et al. (2021)
	CE
	Single leaf
	Short-term
	Commercial
	   400
	27oC
	    0
	1,000
	13.0
	1,000
	0.061

	Trong Le et al. (2021a)
	CE
	Single leaf
	Short-term
	Commercial
	1,200
	25oC
	    0
	2,000
	30.0
	1,600
	

	Trong Le et al. (2021a)
	CE
	Canopy
	Short-term
	Commercial
	  400
	23oC
	200
	1,500
	18.0
	1,000
	

	Trong Le et al. (2021b)
	CE
	Single leaf
	Short-term
	Commercial
	1,200
	25oC
	    0
	2,000
	17.0
	1,200
	

	Wu et al. (2021)
	CE
	Single leaf
	Short-term
	Commercial
	   380
	30o/20oC
	    0
	2,000
	13.0
	   492
	

	Xu et al. (2021)
	CE
	Single leaf
	Short-term
	Commercial
	
	28o/18oC
	
	
	17.5
	1,383
	0.045

	Chen et al. (2022)
	CE
	Single leaf
	Long-term
	Commercial
	200 to 1,500
	18o to 32oC
	100
	2,000
	6.9
	1,500
	

	Tagawa et al. (2022)
	CE
	Single leaf
	Short-term
	Commercial
	   400
	20oC
	    0
	1,500
	15.5
	1,000
	

	Doddrell (2023)
	Field
	Single leaf
	Short-term
	Commercial
	
	
	    0
	1,500
	17.3
	   679
	

	Doddrell (2023)
	Field
	Single leaf
	Short-term
	Commercial
	
	
	    0
	1,500
	18.2
	   750
	

	Doddrell (2023)
	Field
	Single leaf
	Short-term
	Commercial
	
	
	    0
	1,500
	18.7
	   780
	

	Doddrell (2023)
	Field
	Single leaf
	Short-term
	Commercial
	
	
	    0
	1,500
	20.9
	   853
	

	Swann et al. (2023)
	CE
	Single leaf
	Short-term
	Commercial
	400
	16.4oC
	    0
	    360
	10.0
	
	

	Jiang et al. (2023)
	CE
	Single leaf
	Short term
	Commercial
	400
	25o/15oC
	    0
	1,800
	16.2
	1,117
	0.057

	Jiang et al. (2023)
	CE
	Single leaf
	Short term
	Commercial
	400
	25o/15oC
	    0
	1,800
	16.1
	1,200
	0.062

	Kimura et al. (2023)
	CE
	Single leaf
	Long-term
	Commercial
	400 to 1,600
	20o to 35oC
	128
	   820
	10.2
	   563
	

	Mochizuki et al. (2024)
	CE
	Single leaf
	Long-term
	Commercial
	400
	25oC
	     0
	1,500
	14.1
	
	

	Nakayama et al. (2024)
	CE
	Single leaf
	Long-term
	Commercial
	400
	30oC
	     0
	2,000
	18.4
	1,086
	

	Nakayama et al. (2024)
	CE
	Single leaf
	Long-term
	Commercial
	400
	30oC
	     0
	2,000
	17.4
	1,065
	

	Zhang et al. (2024)
	CE
	Single leaf
	Short-term
	Commercial
	
	25o/15oC
	
	
	19.3
	1,614
	





Table S2.  Effect of photosynthetic spectrum on net CO2 assimilation in strawberry under artificial light.  PPFD = photosynthetic photon flux density.  DLI = daily light integral.  LED = light-emitting diode.  HPS = high-pressure sodium lamp.  Data are from the studies indicated in the table.
	Reference
	Growing condition
	Treatments
	Net CO2 assimilation
	Comment

	Inada et al. (1980)
	Indoors
	Plants were grown under artificial conditions with white, red, green or blue light.  Data on CO2 were presented on a relative basis.
	White = 1.0
Red = 0.87
Green = 0.77
Blue = 0.87
	CO2 assimilation with red, green or blue light was 0.77 to 0.87 times that with white light.

	[bookmark: _Hlk215656737]Wu et al. (2012)
	Indoors
	[bookmark: _Hlk215656797]Plants were grown under artificial light using lamps with different proportions of red, green & blue light (R:G:B = 43:40:17, 23:40:37, or 59:29:12) (PPFD = 200 µmol/m2/s & DLI = 11.5 mol/m2). 
	R:G:B (43:40:17) = 7.5 µmol/m2/s
R:G:B (23:40:37) = 8.6 µmol/m2/s
R:G:B (59:29:12) = 6.1 µmol/m2/s

	CO2 assimilation was 1.20 to 1.4 times higher under the first two treatments.

	[bookmark: _Hlk197877297]Liu et al. (2015)
	Indoors
	Plants were grown under artificial light using LED lamps with white, red, blue, red + blue (7:2), or white light (PPFD = 200 µmol/m2/s & DLI = 11.5 mol/m2).
	White = 10.9 µmol/m2/s
Red = 16.3 µmol/m2/s
Blue = 5.4 µmol/m2/s
Red + blue =13.8 µmol/m2/s
(p < 0.05)
	CO2 assimilation with red light was 1.18 times that with red + blue light. CO2 assimilation with blue light was 0.39 times that with red + blue light.

	Yoshida et al. (2016)
	Indoors
	Plants were grown under artificial light using LED lamps with red or blue light (PPFD = 150 µmol/m2/s.  Net CO2 was measured with a PPFD of 150 µmol/m2/s.  
	Red = 6.3 µmol/m2/s
Blue = 5.0 µmol/m2/s

	CO2 assimilation with red light was 1.26 times that with blue light.

	
	
	
	
	

	Yoshida et al. (2016)
	Indoors
	Plants were grown under artificial light using LED lamps with red or blue light (PPFD = 150 µmol/m2/s.  Net CO2 was measured at a PPFD of 1,500 µmol/m2/s.  
	Red = 16.6 µmol/m2/s
Blue = 34.1 µmol/m2/s

	CO2 assimilation with red light was 0.49 times that with blue light.

	Yakovtseva et al. (2017)
	Greenhouse
	Plants were grown under natural sunlight supplemented with artificial light using LED or HPS lamps.  The LED lamps supplied red + blue light (R:B of 2:1 or 8:1) (PPFD = 180 µmol/m2/s & DLI = 11.7 mol/m2).  The HPS lamps supplied white light (PPFD = 300 µmol/m2/s & DLI = 19.4 mol/m2).
	Red + blue (2:1) = 2.0 µmol/m2/s
Red + blue (8:1) = 3.5 µmol/m2/s
White = 4.7 µmol/m2/s

	CO2 assimilation with red + blue light was 0.42 to 0.75 times that with white light.

	Mochizuki et al. (2019)
	Indoors
	Plants were grown under artificial lights using LED lamps, with red, blue or green light.  Net CO2 assimilation was measured in the adaxial side of mature leaves using a PPFD from 0 to 600 µmol/m2/s.
	Red = 10.1 µmol/m2/s
Green = 9.9 µmol/m2/s
Blue = 8.7 µmol/m2/s
(p > 0.05)
	CO2 assimilation was similar with red, blue or green light.

	Mochizuki et al. (2019)
	Indoors
	Plants were grown under artificial lights using LED lamps, with red, blue or green light.  Net CO2 assimilation was measured in the adaxial side of young leaves using a PPFD from 0 to 600 µmol/m2/s.
	Red = 6.2 µmol/m2/s
Green = 9.3 µmol/m2/s
Blue = 9.6 µmol/m2/s
(p < 0.05)
	CO2 assimilation with green or blue light was 1.50 to 1.55 times that with red light.

	Mochizuki et al. (2019)
	Indoors
	Plants were grown under artificial lights using LED lamps, with red, blue or green light.  Net CO2 assimilation was measured in the abaxial side of mature leaves using a PPFD from 0 to 600 µmol/m2/s.
	Red = 4.4 µmol/m2/s
Green = 6.1 µmol/m2/s
Blue = 5.2 µmol/m2/s
(p < 0.05)
	CO2 assimilation with green or blue light was 1.18 to 1.38 times that with red light.

	Mochizuki et al. (2019)
	Indoors
	Plants were grown under artificial lights using LED lamps, with red, blue or green light.  Net CO2 assimilation was measured in the abaxial side of young leaves using a PPFD from 0 to 600 µmol/m2/s.
	Red = 3.9 µmol/m2/s
Green = 5.7 µmol/m2/s
Blue = 5.5 µmol/m2/s
(p < 0.05)
	CO2 assimilation with green or blue light was 1.43 to 1.49 times that with red light.

	Lee et al. (2020)
	Indoors
	Plants were grown with artificial light using FL or LED lamps (PPFD = 180 µmol/m2/s & DLI = 10.4 mol/m2).  The lamps provided three ratios of red, green & blue light (16:52:31, 21:16:17, or 29:47:21 for FLs).  Information was collected on photosynthetic efficiency.
	R:G:B (16:52:31) = 0.54 µmol CO2/s/W
R:G:B (21:16:17) = 0.54 µmol CO2/s/W
R:G:B (29:47:21) = 0.30 µmol CO2/s/W
	Photosynthetic efficiency under the LEDs was 1.80 times that under the FLs.

	Wei et al. (2020)
	Glasshouse
	Plants were grown with natural sunlight supplemented with artificial light using LED lamps, with white, red, blue or red + blue light for 2 hours before sunrise (PPFD = 100 µmol/m2/s).  Information was collected on stomatal conductance.
	White = 128 mmol/m2/s
Red = 114 mmol/m2/s
Blue = 222 mmol/m2/s
Red + blue = 178 mmol/m2/s
	Conductance with red light was 0.64 times that with red + blue light.  Conductance with blue light was 1.25 times that with red + blue light.

	Esmaellizadeh et al. (2021)
	Greenhouse
	Plants were grown with natural sunlight supplemented with artificial light using LED lamps, with white, red, blue or red + blue light (3:1) (PPFD = 1,000 µmol/m2/s & DLI = 39.6 mol/m2).  Control plants were grown under natural sunlight (PPFD not recorded).
	Control = 19.0 µmol/m2/s
White = 22.9 µmol/m2/s
Red = 24.8 µmol/m2/s
Blue = 21.1 µmol/m2/s
Red + blue = 21.1 µmol/m2/s
(p < 0.05)
	CO2 assimilation with red light was 1.31 times that with red + blue light.  CO2 assimilation with blue light was 1.13 times that with red + blue light.

	Evlakov et al. (2021)
	Greenhouse
	Plants were grown under natural sunlight supplemented with artificial light using two types of LED and one type HPS lamps, with different ratios of red, green & blue light (R:G:B = 29:54:17, 45:37:18, or 41:48:11) (PPFD = 200 µmol/m2/s).
	LED 1 = 7.8 µmol/m2/s
LED 2 = 8.2 µmol/m2/s
HPS = 6.5 µmol/m2/s
	CO2 assimilation with the LED lamps was 1.20 to 1.26 times that with the HPS lamp.

	Lauria et al. (2021)
	Glasshouse
	Plants were grown with natural sunlight supplemented with artificial light using LED lamps, with white, red, blue or red + blue light for 5 hours during the middle of each day (PPFD = 250 µmol/m2/s & DLI = 4.5 mol/m2).  Control plants were grown under natural sunlight (not recorded).
	Control = 15.1 µmol/m2/s
White = 17.1 µmol/m2/s
Red = 12.7 µmol/m2/s
Green = 15.1 µmol/m2/s
Blue = 12.8 µmol/m2/s
(p < 0.05)
	CO2 assimilation with red, green or blue light was 0.74 to 0.88 times that with white light.  CO2 assimilation was similar with red or blue light.

	Swann et al. (2021b)
	Glasshouse
	Plants were grown with natural sunlight supplemented with artificial light using LED lamps, with different ratios of red & blue light (R:B = 90:5, 85:10, 80:15, or 75:20) for 16 hours each day (PPFD = 120 µmol/m2/s & DLI = 6.9 mol/m2).  Control plants were grown under natural sunlight only (PPFD not recorded).
	Control = 3.0 µmol/m2/s
R:B (90:5) = 6.0 µmol/m2/s
R:B (85:10) = 6.2 µmol/m2/s
R:B (80:15) = 6.3 µmol/m2/s
R:B (75:20) = 6.8 µmol/m2/s
(p < 0.05)
	CO2 assimilation with red + blue light was 2.00 to 2.25 times that with natural light only.  CO2 assimilation was similar with different ratios of red & blue light.

	Avendaño-Abarca et al. (2022)
	Indoors
	Plants were grown under artificial light using LED lamps (mean PPFD = 428 µmol/m2/s) with different ratios of red, green & blue light (58:6:36, 60:20:20 or 61:27:12).
	Hight blue ratio = 6.4 µmol/m2/s
Medium blue ratio = 9.4 µmol/m2/s
Low blue ratio = 7.1 µmol/m2/s

	CO2 assimilation with mainly blue or mainly green light was 0.68 to 0.75 times that with an equal mixture of blue + green light.  

	Guiamba et al. (2022)
	Indoors
	Plants were grown under artificial lighting using LED lamps with different ratios of red, green & blue light (R:G:B = 70:0:30, 50:20:30 or 30:0:70) with PPFDs of 150 to 250 µmol/m2/s and photoperiods of 12, 14 or 16 hours (DLI = 6.5 to 14.4 mol/m2).
	High red = 4.8 µmol/m2/s
Moderate red + blue = 4.7 µmol/m2/s
High blue = 5.9 µmol/m2/s

	CO2 assimilation with a high proportion of red light was 1.02 times that with a moderate mixture of red + blue light.  CO2 assimilation with a high proportion of blue light was 1.27 times that with a moderate mixture of red + blue light.

	Shamsabad et al. (2022)
	Greenhouse
	Plants were grown with natural sunlight supplemented with artificial light using LED lamps, with white, red, blue, & red + blue light for 11 hours each day (PPFD = 200 µmol/m2/s & DLI = 7.9 mol/m2).  Control plants were grown under natural sunlight only (PPFD not recorded).
	Control = 14.4 µmol/m2/s
White = 16.9 µmol/m2/s
Red = 18.0 µmol/m2/s
Blue = 20.0 µmol/m2/s
Red + blue = 27.6 µmol/m2/s
(p < 0.05)
	CO2 assimilation with red or blue light was 0.65 to 0.72 times that with red + blue light.

	Wang et al. (2023)
	Greenhouse
	Plants were grown with natural sunlight supplemented with artificial light using LED lamps, with & red + blue light (4:1) for between 0630 to 0800 hours & 1550 to 1900 hours (PPFD = 5 µmol/m2/s).  Control plants were grown under natural sunlight only (PPFD not recorded).  Net CO2 assimilation was measured under natural sunny conditions.
	Control = 18.7 µmol/m2/s
Red + blue = 22.3 µmol/m2/s
(p < 0.05)
	CO2 assimilation with supplementary light was 1.14 times that of the control.

	Chen et al. (2024)
	
	Plants were grown under artificial light using LED lamps with white, & red + blue light (3.5:1) (PPFD = 200 µmol/m2/s & DLI = 11.5 mol/m2).  
	White = 6.8 µmol/m2/s
Red + blue = 6.1 µmol/m2/s

	CO2 assimilation with red + blue light was 0.89 times that with white light.

	Li et al. (2024)
	Glasshouse
	Plants were grown under artificial light using LED lamps, with red, blue, & red + blue light (1:1) (PPFD = 80 µmol/m2/s).  No natural sunlight.
	Red = 2.4 µmol/m2/s
Blue = 1.0 µmol/m2/s
Red + blue = 1.8 µmol/m2/s
(p < 0.05)
	CO2 assimilation was low under artificial light.

	Malekzadeh et al. (2024a)
	Greenhouse
	Plants were grown with natural sunlight supplemented with artificial light using LED lamps, with white, red, blue, & red + blue light (3:1) (PPFD = 200 µmol/m2/s & DLI = 7.9 mol/m2).  Plants also received natural sunlight (PPFD not recorded).
	White = 20.2 µmol/m2/s
[bookmark: _Hlk197701851]Red = 20.2 µmol/m2/s
[bookmark: _Hlk197701874]Blue = 21.1 µmol/m2/s
[bookmark: _Hlk197701891]Red + blue = 23.4 µmol/m2/s
(p < 0.05)
	CO2 assimilation with red or blue light was 0.86 to 0.90 times that with red + blue light.

	Roosta et al. (2024)
	Greenhouse
	Plants were grown with natural sunlight supplemented with artificial light using LED lamps, with red, blue, & red + blue light (3:1) (PPFD = 200 µmol/m2/s).  Plants also received natural sunlight (PPFD = 725 µmol/m2/s).
	Control = 17.6 µmol/m2/s
[bookmark: _Hlk197702088]Red = 23.6 µmol/m2/s
[bookmark: _Hlk197702110]Blue = 22.1 µmol/m2/s
[bookmark: _Hlk197702136]Red + blue = 22.0 µmol/m2/s
	CO2 assimilation with red or blue light was 1.01 to 1.07 times that with red + blue light.

	Salisu Jibia et al. (2025)
	Indoors
	Plants were grown under artificial light using LED lamps, with different proportions of red & blue light (1:3, 1:4, or 1:6) (PPFD = 275 µmol/m2/s).  
	R:B (1:3) = 2.6 µmol/m2/s
R:B (1:4) = 3.8 µmol/m2/s
R:B (1:6) = 5.0 µmol/m2/s
(p < 0.05)

	CO2 assimilation with a low proportion of blue light was 0.53 times that with a high proportion of blue light. CO2 assimilation with a medium proportion of blue light was 0.77 times that with a high proportion of blue light.

	Zhang et al. (2025)
	Greenhouse
	Plants were grown with natural sunlight supplemented with artificial light using LED lamps, with white or red + blue light (1:1 or 9:1) (average PPFD = 375 µmol/m2/s & DLI = 13.5 mol/m2).  Plants also received natural sunlight (PPFD = not recorded).  Net CO2 assimilation was measured with a PPFD of 1,500 µmol/m2/a.
	White = 25.9 µmol/m2/s
R:B (1:1) = 21.3 µmol/m2/s
R:B (9:1) = 21.5 µmol/m2/s
(p < 0.05)

	CO2 assimilation was similar with different proportion of red & blue light & 0.83 to 0.83 times that with white light.  


Table S3.  Effect of photosynthetic photon flux density (PPFD) or daily light integral (DLI) on yield in strawberry under artificial light.  LI = light integral over the growing period.  HID = high density discharge lamp.  LED = light-emitting diode.  HPS = high-pressure sodium lamp.  Some of the means are presented with standard errors (s.e.).  Data are from the studies indicated in the table.
	Reference
	Growing condition
	Treatments
	Yield
	Comment

	Ceulemans et al. (1986)
	Glasshouse
	Plants were grown under high HID lamps (PPFD = 300 µmol/m2/s & DLI = 11.9 mol/m2).  Control plants were grown under natural sunlight only (PPFD not provided).
	Control = 289 g/plant
HID = 280 g/plant

	Yields were similar in the two treatments.

	Ceulemans et al. (1986)
	Glasshouse
	Plants were grown under high HID lamps (PPFD = 300 µmol/m2/s & DLI = 11.9 mol/m2).  Control plants were grown under natural sunlight only (PPFD not provided).
	Control = 224 g/plant
HID = 228 g/plant

	Yields were similar in the two treatments.

	Hidaka et al. (2013)
	Greenhouse
	Plants were grown under FLs (PPFD = 260 µmol/m2/s) or LEDs (1,200 µmol/m2/s).  Control plants were grown under natural sunlight only (PPFD = 60 µmol/m2/s).
	Control = 137 g/plant
FL = 182 g/plant
LED = 332 g/plant
(p < 0.05)
	Yields of plants given extra light were 1.33 to 2.43 times those of the control.

	Nestby & Trandem (2013)
	Plastic tunnel
	Plants were given extra light (PPFD = 258 or 900 µmol/m2/s) during the day (total PPFD of 358 to 658 µmol/m2/s or 1,000 to 1,300 µmol/m2/s).  Control plants were grown under natural sunlight only (PPFD = 100 to 400 µmol/m2/s).
	Control = 1.90 kg/m2
Extra PPFD (low) = 2.03 kg/m2
Extra PPFD (high) = 2.11 kg/m2
	Yields of plants given extra light were 1.07 to 1.11 times those of the control.

	Hidaka et al. (2015)
	Greenhouse
	Plants were given extra light (PPFD = 1,200 µmol/m2/s) for 12 hours each day.  Control plants were grown under natural sunlight only (PPFD not provided).
	Control = 326 ± 33 g/plant
Extra PPFD = 537 ± 100 g/plant
(p < 0.05).
	Yields of plants given extra light were 1.65 times those of the control.

	Hanenberg et al. (2016)
	Greenhouse
	Plants were given extra light at the top of the canopy (PPFD of 90 µmol/m2/s), top of the canopy & leaves (PPFD of 90 + 200 µmol/m2/s) or at the top of the canopy & fruit (PPFD of 90 + 90 µmol/m2/s).
	Top = 4.8 kg/m2
Top + Leaves = 5.5 kg/m2 
Top + Fruit = 5.5 kg/m2
(p < 0.05).
	Yields of plants given extra light to the leaves or fruit were 1.15 times those given extra light to the top of the canopy only.

	Murthy et al. (2016)
	Greenhouse
	Plants were grown in different tiers in the greenhouse with different PPFDs (75, 93, 120 or 147 µmol/m2/s). 
	Linear relationship between yield & PPFD (p = 0.046, R2 = 0.86).
	Yields increased with increasing light up to a PPFD of 147 µmol/m2/s.

	Van Delm et al. (2016)
	Glasshouse
	Plants were given extra light (PPFD = 130 µmol/m2/s) during the day.  Control plants were grown under natural sunlight only (PPFD not provided).
	Control = 4.39 ± 0.46 kg/m2
Extra PPFD = 4.69 ± 0.45 kg/m2 
	Yields of plants given extra light were 1.07 times those of the control.

	Díaz-Galián et al. (2021)
	Greenhouse
	Plants were given extra light (PPFD = 72 to 119 µmol/m2/s) for the last hour of the day (extra DLI = 0.26 or 0.43 mol/m2). Control plants were grown under natural sunlight only (PPFD not provided).
	Control = 6.18 kg/plot
Extra PPFD (1.0 m from plants) = 6.22 ± 0.15 kg/plot
Extra PPFD (1.5 m from plants) = 6.25 ± 0.22 kg/plot
(p > 0.05)
	No effect of extra light on yield.

	Swann et al. (2021a)
	Glasshouse
	Plants were grown under two light levels (full sun & 80% full sun) & three photoperiods (11, 16 or 22 hours).  DLI ranged from 10 to 30 mol/m2.
	Linear relationships between yield & DLI in June-bearing cultivar (R2 = 0.32) & ever-bearing cultivar (R2 = 0.71).  Maximum yields of 400 or 600 g/plant.
	Yields increased with increasing light up to a DLI of 30 mol/m2.

	Swann et al. (2021b)
	Glasshouse
	Plants were grown under different HPS and LED lamps (PPFD = 120 µmol/m2/s).  Control plants were grown under natural sunlight (PPFD not provided).
	Control = 165 ± 6 g/plant
LED or HPS = 286 ± 13 g/plant
	Yields of plants given extra light were 1.73 times those of the control (p < 0.05).

	Guiamba et al. (2022)
	Indoors
	Plants were grown under different PPFDs (150, 200 or 250 µmol/m2/s) & photoperiods (12, 14 or 16 hours) to give DLI of 6.5 to 12.6 mol/m2.
	Low DLI = 7.3 g/plant
Medium DLI = 14.9 g/plant
High DLI = 31.2 g/plant
	Yields were very low under artificial light.

	Park et al. (2023)
	Indoors
	Plants were grown under different PPFDs & a photoperiod of 16 hours to give DLI of 11.5, 17.3 or 25.9 mol/m2.
	Low DLI = 0.52 kg/m2
Medium DLI = 0.86 kg/m2
High DLI = 1.04 kg/m2
p < 0.05
	Linear relationship between yield and DLI (p = 0.176, R2 = 0.85).

	Swann et al. (2023)
	Glasshouse
	Plants were grown under different PPFDs ranging from 30 to 350 µmol/m2/s (maximum DLI of 21.3 mol/m2).
	Yield increased with increasing light in a logistic regression, up to an estimated PPFD of 389 µmol/m2/s with a maximum yield of 927 g/plant (R2 = 0.84).
	Optimum PPFD was about 400 µmol/m2/s, equivalent to a DLI of 21.3 mol/m2. 

	Wang et al. (2023)
	Greenhouse
	Plants were given extra light (PPFD = 5 µmol/m2/s) from 1630 to 0800 hours & from 1550 to 1900 hours. Control plants were grown under natural sunlight only (PPFD not provided).  
	Control = 194 ± 15 g/plant
Extra PPFD = 253 ± 25 g/plant
(p < 0.05)
	Yields of plants given extra light were 1.31 times those of the control (photoperiod response).

	Kaur et al. (2024)
	Greenhouse
	Plants were grown under different light levels (PPFD of 132, 169 or 235 µmol/m2/s) & photoperiods (12, 14 or 16 hours).  DLI ranged from 5.7 to 13.5 mol/m2.  The plants also received natural sunlight (PPFD not provided).   
	Low DLI = 357 g/plant
Medium DLI = 342 g/plant
Hight DLI = 305 g/plant
	Negative linear relationship between yield & DLI (p = 0.051, R2 = 0.99).

	Nakayama et al. (2024)
	Greenhouse
	Plants were given extra light from LEDs at 70 cm above the bed (PPFD = 382 µmol/m2/s) or from LEDs at 90 cm above the bed (PPFD = 359 µmol/m2/s).  Control plants were grown under natural sunlight only (PPFD = 231 µmol/m2/s). 
	Control = 585 g/plant
LED (90 cm) = 831 g/plant
LED (70 cm) = 971 g/plant
	Linear relationship between yield & PPFD (p = 0.114, R2 = 0.90).

	Qiu et al. (2024)
	Greenhouse
	Plants were given extra light (mean PPFD = 314 µmol/m2/s).  Control plants were grown under natural sunlight only (mean PPFD = 163 µmol/m2/s).
	Control = 565 ± 42 g/plant
Extra PPFD = 689 ± 54 g/plant
(p < 0.05)
	Yields of plants given extra light were 1.22 times those of the control.

	Shareef et al. (2024)
	Greenhouse
	Review of a range of light levels (PPFD = 115 to 350 µmol/m2/s) & photoperiods (12 to 16 hours).
	
	DLI ranged from 5.0 to 20.0 mol/m2.

	Verma et al. (2024)
	Glasshouse
	Plants were given slightly extra light (total PPFD = 176 µmol/m2/s with DLI = 2.5 mol/m2).  Control plants were grown under natural sunlight (total PPFD = 159 µmol/m2/s).
	Control = 322 g/plant
LED = 335 g/plant
	Yields of plants given extra light were 1.04 times those of the control.

	Yang et al. (2024)
	Greenhouse
	Plants were given extra light (total light integral = 300 mol/m2).  Control plants were grown under natural sunlight only (total light integral = 233 mol/m2).
	Control = 87.6 ± 9.2 g/plant
Extra PPFD = 115.5 ± 11.4 g/plant (p < 0.05)
	Yields of plants given extra light were 1.32 times those of the control.

	Hwang et al. (2025)
	Glasshouse
	Plants given extra light (PPFD = 160 µmol/m2/s) 2 hours before sunrise & 2 hours after sunset from planting, first flowering or second flowering. Control plants were grown under natural sunlight only (PPFD not provided).
	Control = 1348 g/plant
Extra PPFD = 599 to 1754 g/plant
	Plants given extra light from first flowering were best, with yields 1.30 times those of the control (photoperiod response).

	Levine et al. (2025)
	Greenhouse
	Two cultivars were grown under LED lamps (DLI = 19.7 mol/m2) or HPS lamps (DLI = 20.0 mol/m2).
	LED = 634 ± 171 g/plant
HPS = 313 ± 155 g/plant
	Similar yields under LED or HPS lamps.

	Levine et al. (2025)
	Greenhouse
	Single cultivar was grown under LED (DLI = 19.7 mol/m2) or HPS lamps (DLI = 20.0 mol/m2).
	LED = 494 g/plant
HPS = 393 g/plant
	Yields of plants under LED were 1.26 times those under HPS.

	Verma et al. (2025)
	Indoors
	Plants were given slightly extra light for 4 hours (PPFD = 83 µmol/m2/s with DLI = 1.2 mol/m2) or 6 hours (PPFD = 100 µmol/m2/s with DLI = 2.2 mol/m2).  Control plants were grown under natural sunlight passing through the windows (PPFD not provided).
	Control = no fruit
Low light LED = 178 ± 4 g/plant
Hight light LED = 240 ± 3 g/plant
(p < 0.05)
	Yields of the plants given higher light were 1.35 times those given lower light.





Table S4.  Effect of photosynthetic spectrum on yield in strawberry under artificial light.  PPFD = photosynthetic photon flux density.  LI = light integral over the growing period.  LED = light-emitting diode.  HPS = high-pressure sodium lamp.  FL = fluorescent lamps.  Some of the means are presented with standard errors (s.e.).  Data are from the studies indicated in the table.
	Reference
	Growing condition
	Treatments
	Yield
	Comment

	Samuolienė et al. (2010)
	Indoors
	Plants were grown under artificial light using LED lamps with red (PPFD = 200 µmol/m2/s), or red + blue light (174.5 + 25.5 µmol/m2/s) (7:1).
	Red = 159 g/plant
Red + blue = 248 g/plant

	Yields of plants given red light were 0.64 times those given red + blue light.

	Choi et al. (2013)
	Indoors
	Plants were grown under artificial light using LED lamps (PPFD = 200 µmol/m2/s) with red, blue, or red + blue light (7:3).
	Red = 100 g/plant
Blue = 94 g/plant
Red + blue = 158 g/plant
	Yields of plants given red or blue light were 0.59 to 0.63 times those given red + blue light.

	Choi et al. (2015)
	Greenhouse
	Plants were grown under natural sunlight supplemented with artificial light using LED lamps (PPFD = 70 µmol/m2/s), with red, blue, or red + blue light (7:3).
	Red = 279 g/plant
Blue = 334 g/plant
Red + blue = 336 g/plant
	Yields of plants given red or blue light were 0.83 to 0.99 times those given red + blue light.

	Liu et al. (2015)
	Indoors
	Plants were grown under artificial light using LED lamps (PPFD = 500 µmol/m2/s), with white, red, blue, or red + blue light (7:2).
	White = 162 g/plant
Red = 162 g/plant
Blue = 190 g/plant
Red + blue = 152 g/plant
(p < 0.05)
	Yields of plants given red light were 0.83 times those given red + blue light. Yields of plants given blue light were 1.26 times those given red + blue light.

	Nadalini et al. (2015)
	Indoors
	Plants were grown under artificial light using LED lamps (PPFD = 100 µmol/m2/s), with red or blue light, or using FL (PPFD = 100 µmol/m2/s) with white light.
	White = 45.7 g/plant
Red = 35.8 g/plant
Blue = 65.8 g/plant
(p < 0.05)
	Yields of plants given red light were 0.76 times those of the control.  Yields of plants given blue light were 1.44 times those of the control. 

	Yakovtseva et al. (2017)
	Greenhouse
	Plants were grown under natural sunlight supplemented with artificial light using LED lamps (PPFD = 180 µmol/m2/s), with red + blue light (2:1 or 8:1) or using FLs (PPFD = 300 µmol/m2/s) with white light.
	White = 72.6 g/plant
Red + blue (2:1) = 39.8 g/plant
Red + blue (8:1) = 99.3 g/plant

	Yields of plants given a low proportion of red light were 0.55 times those of the control. Yields of plants given a high proportion of red light were 1.37 times those of the control.

	Goto et al. (2018)
	Greenhouse
	Plants were grown under natural sunlight supplemented with artificial light using LED lamps (PPFD = 250 µmol/m2/s) with red + blue light (2:1, 3:1 or 4:1).
	Low red (Control) = 708 g/plant
Medium red = 815 g/plant
High red = 774 g/plant
	Yields of plants given a medium proportion red light were 1.15 times those of the control. Yields of plants given a high proportion of red light were 1.09 times those of the control.

	Jamal Uddin et al. (2018)
	Shade house
	Plants were grown under natural sunlight supplemented with artificial light using LED lamps for 3 hours after dusk (PPFD = not indicated), with white, red, blue, or red + blue light.
	White = 322 g/plant
Red = 427 g/plant
Blue = 215 g/plant
Red + blue = 475 g/plant
(p < 0.05)
	Yields of plants given red light were 1.33 times those of the control. Yields of plants given blue light were 0.67 times those of the control.  Yields of plants given red + blue light were 1.09 times those of the control.

	Talukder et al. (2018)
	Indoors
	Plants were grown under artificial light using FL lamps with white light or under LED lamps with red + blue light (8:2, 5:5 or 2:8) (PPFD = 114 µmol/m2/s).  Plants were grown under heat stress.
	White = 11.0 g/plant
Red + blue (8:2) = 15.4 g/plant
Red + blue (5:5) = 5.8 g/plant
Red + blue (2:8) = 6.7 g/plant
(p < 0.05)
	All the plants had low yields.

	Stuemky et al. (2020)
	Greenhouse
	Plants were grown under natural sunlight supplemented with artificial light using LED lamps (DLI = 7 to 10 mol/m2), with deep red, far-red & medium blue light (Control), or deep red + low blue light (Low blue), or deep red + high blue light (High blue).
	Control (medium blue) = 297 g/plant
Low blue = 341 g/plant
High blue = 338 g/plant
(p < 0.05)
	Yields of plants given a low or a high proportion of blue light were 1.14 to 1.15 times those of the control.

	Swann et al. (2021b)
	Glasshouse
	Plants were grown under natural sunlight supplemented with artificial light using LED lamps (PPFD = 120 µmol/m2/s & DLI = 6.9 mol/m2), with four red to blue ratios (75:20, 80:15, 85:10 or 90:5) and HPS lamps (White light).  Control plants received only natural sunlight (PPFD not recorded).
	Control = 165 g/plant
HPS (White) = 268 g/plant
Low red = 274 g/plant
Medium red = 316 g/plant
High red = 293 g/plant
Very high red = 279 g/plant
(p < 0.05)
	Yields of plants given supplementary light were 1.62 to 1.91 times those of the control (no effect of colour).

	Guiamba et al. (2022)
	Growth chambers 
	Plants were grown under artificial light using LED lamps (PPFD = 150 to 250 µmol/m2/s & DLI = 7.6 to 12.6 mol/m2) with different ratios of red, green & blue light (70:0:30, 50:20:30 or 30:0:70).
	High red = 18.8 g/plant
Medium red = 18.5 g/plant
Low red = 12.9 g/plant
	Yields of plants given a medium proportion of red light were 0.98 times of those given a high proportion of red light.  Yields of plants given a low proportion of red light were 0.69 times those given a high proportion of red light.  Overall, yields were low.

	Avendaño-Abarca et al. (2023)
	Indoors
	[bookmark: _Hlk215477878]Plants were grown under artificial light using LED lamps (mean PPFD = 428 µmol/m2/s) with different ratios of red, green and blue light (58:6:36, 60:20:20 or 61:27:12).
	High blue = 80.6 g/plant
Medium blue = 69.4 g/plant
Low blue = 62.0 g/plant
(p < 0.05)
	Yields of plants given a medium proportion of blue light were 1.16 times those given high proportion of blue light.  Yields of plants given a low proportion of blue light were 0.89 times those given a high proportion of blue light.

	Lauria et al. (2023)
	Glasshouse
	Plants were grown under natural sunlight supplemented with artificial light using LED lamps (maximuml PPFD = 684 µmol/m2/s, including ambient light of 434 µmol/m2/s & LED light of 250 µmol/m2/s).  The plants received blue, red, green, or white light.
	White = 79.8 g/plant
Red = 102.1 g/plant
Blue = 89.4 g/plant
Green = 76.6 g/plant
(p < 0.05)
	Yields of the plants given red light were 1.28 times those given white light.  Yields of the plants given blue or green light were 0.96 to 1.12 times those given white light.

	Wang et al. (2023)
	Greenhouse
	Plants were grown under natural sunlight supplemented with artificial light using LED lamps from 0630 to 0800 hours & from 1550 to 1900 hours.  The plants received a mixture of red & blue light (4:1).  Control plants received only natural sunlight.
	Control = 194 g/plant
Red + blue = 253 g/plant
(p < 0.05)
	Yields of plants given red & blue light were 1.31 times those of the control.

	Carpineti et al. (2024)
	Indoors
	Plants were grown under artificial light using LED lamps (PPFD = 200 µmol/m2/s & DLI = 11.5 mol/m2).  The plants received a higher proportion of blue light (B:R:Y/G:FR = 30:60:10:20) or a standard proportion of blue light (B:R:Y/G:FR = 15:60:25:20) (Control).
	Control = 10.40 kg/m2
Additional blue = 11.35 kg/m2
	Yields of plants given additional blue light were 1.09 times those of the control.

	Malakzadeh et al. (2024b)
	Greenhouse
	Plants were grown under natural sunlight supplemented with artificial light using LED lamps, with white, red, blue, or red + blue (3:1) light (PPFD = 200 µmol/m2/s & DLI = 7.9 mol/m2).  Control plants received only natural sunlight (PPFD not recorded).
	Control = 96 g/plant
White = 186 g/plant
Red = 207 g/plant
Blue = 179 g/plant
Red + blue = 158 g/plant
(p < 0.05)
	Yields of the plants given red light were 2.17 times those of the control.  Yields of the plants given white, blue, or red + blue light were 1.65 to 1.95 times those of the control.  Yields of the plants given red light were 1.31 times those given red + blue light.  Yields of plants given blue light were 1.13 times those given red + blue light.

	Pérez-Romero et al. (2024)
	Glasshouse
	Plants were grown under natural sunlight supplemented with artificial light using LED lamps (PPFD not recorded).  The plants received blue or red light. 
	Red = 739 g/plant
Blue = 766 g/plant

	Yields of plants given blue light were 1.04 times those given red light.

	Roosta et al. (2024)
	Greenhouse
	Plants were grown under natural sunlight supplemented with artificial light using LED lamps (total PPFD = 925 µmol/m2/s).  The plants received red, blue, or red + blue light (3:1). Control plants received only natural sunlight (PPFD = 725 µmol/m2/s).
	Control = 18.8 g/plant
Red = 31.4 g/plant
Blue = 54.8 g/plant
Red + blue = 75.8 g/plant
	Yields of plants given blue light were 2.92 times those of the control. Yields of plants given blue + red light were 4.03 times those of the control.

	Salisu Jibia et al. (2025)
	Indoors
	Plants were grown indoors under artificial light using LED lamps (PPFD = 275 µmol/m2/s).  The plants received different proportions of red & blue light (R:B = 1:3, 1:4 or 1:6).
	Low blue (Control) = 45.5 g/plant
Medium blue = 71.3 g/plant
High blue = 76.9 g/plant
(p < 0.05)
	Yields of plants given a medium proportion of blue light were 1.57 times those of the control. Yields of plants given a high proportion of blue light were 1.69 times those of the control.
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