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Supplementary Data 2: General linear model and analysis of variance with three-way interactions
The general linear model was:










[bookmark: _Hlk103261026][bookmark: _Hlk154060339]where µ is a constant,   is the effect of light treatment i-level,  is the effect of defined spectrum actinic light j-level,  is the effect of genotype k-level,  is the interaction effect of genotype k-level and light treatment i-level,  is the interaction effect of genotype k-level and effect of defined spectrum actinic j-level,  is the interaction effect of light treatment i-level and the effect of defined spectrum actinic light j-level.  is the interaction effect of genotype k-level, light treatment i-level and the effect of defined spectrum actinic light j-level. And   is the error term. 









Analysis of Variance with three-way interactions
	Parameter
	Effect
	DFn
	DFd
	F
	P
	P≤.05

	ΦPSII
	G
	2
	83
	528.4
	6.1E-48
	*

	
	LT
	3
	83
	162.5
	1.2E-34
	*

	
	DSAL
	2
	83
	257.3
	2.6E-36
	*

	
	G:LT
	3
	83
	4.5
	5.0E-03
	*

	
	G:DSAL
	2
	83
	1.4
	2.6E-01
	 

	
	LT:DSAL
	6
	83
	0.9
	5.0E-01
	 

	
	G:LT:DSAL
	6
	83
	1.1
	3.8E-01
	 

	Φqp
	G
	2
	83
	564.4
	4.8E-49
	*

	
	LT
	3
	83
	91.9
	2.6E-26
	*

	
	DSAL
	2
	83
	177.8
	9.9E-31
	*

	
	G:LT
	3
	83
	1.7
	1.7E-01
	 

	
	G:DSAL
	2
	83
	1.3
	2.7E-01
	 

	
	LT:DSAL
	6
	83
	1.4
	2.4E-01
	 

	
	G:LT:DSAL
	6
	83
	0.9
	4.9E-01
	 

	ΦPSIIpot
	G
	2
	83
	1770.4
	8.6E-69
	*

	
	LT
	3
	83
	94.2
	1.2E-26
	*

	
	DSAL
	2
	83
	88.8
	2.4E-21
	*

	
	G:LT
	3
	83
	10.8
	4.2E-06
	*

	
	G:DSAL
	2
	83
	0.6
	5.3E-01
	 

	
	LT:DSAL
	6
	83
	2.2
	4.6E-02
	 

	
	G:LT:DSAL
	6
	83
	0.5
	8.1E-01
	 















Analysis of Variance with three-way interactions
	Parameter
	Effect
	DFn
	DFd
	F
	P
	P≤.05

	ΦNPQ
	G
	2
	83
	50.0
	5.6E-15
	*

	
	LT
	3
	83
	101.0
	1.3E-27
	*

	
	DSAL
	2
	83
	400.3
	2.3E-43
	*

	
	G:LT
	3
	83
	7.3
	1.9E-04
	*

	
	G:DSAL
	2
	83
	1492.0
	2.3E-01
	 

	
	LT:DSAL
	6
	83
	2.3
	4.8E-02
	 

	
	G:LT:DSAL
	6
	83
	0.4
	8.7E-01
	 

	ΦNPQf
	G
	2
	83
	48.3
	1.2E-14
	*

	
	LT
	3
	83
	75.0
	1.4E-23
	*

	
	DSAL
	2
	83
	371.5
	3.9E-42
	*

	
	G:LT
	3
	83
	2.9
	3.7E-02
	*

	
	G:DSAL
	2
	83
	1512.0
	2.3E-01
	 

	
	LT:DSAL
	6
	83
	5.5
	7.1E-05
	*

	
	G:LT:DSAL
	6
	83
	0.9
	4.8E-01
	 

	ΦNPQs
	G
	2
	83
	18.4
	2.4E-07
	*

	
	LT
	3
	83
	54.9
	1.1E-19
	*

	
	DSAL
	2
	83
	48.2
	1.3E-14
	*

	
	G:LT
	3
	83
	23.5
	4.1E-11
	*

	
	G:DSAL
	2
	83
	2842.0
	6.4E-02
	 

	
	LT:DSAL
	6
	83
	10.8
	7.4E-09
	*

	
	G:LT:DSAL
	6
	83
	1281.0
	2.8E-01
	 















Analysis of Variance with three-way interactions
	Parameter
	Effect
	DFn
	DFd
	F
	P
	P≤.05

	ΦNO
	G
	2
	83
	124.6
	1.0E-25
	*

	
	LT
	3
	83
	25.0
	1.3E-11
	*

	
	DSAL
	2
	83
	1.9
	1.4E-01
	 

	
	G:LT
	3
	83
	0.0
	8.2E-01
	 

	
	G:DSAL
	2
	83
	0.3
	7.4E-01
	 

	
	LT:DSAL
	6
	83
	1.0
	5.2E-01
	 

	
	G:LT:DSAL
	6
	83
	0.5
	7.9E-01
	 

	ΦNOa
	G
	2
	83
	42.3
	2.2E-13
	*

	
	LT
	3
	83
	11.1
	3.2E-06
	*

	
	DSAL
	2
	83
	0.0
	9.1E-01
	 

	
	G:LT
	3
	83
	1.4
	2.2E-01
	 

	
	G:DSAL
	2
	83
	0.5
	6.1E-01
	 

	
	LT:DSAL
	6
	83
	0.0
	9.1E-01
	 

	
	G:LT:DSAL
	6
	83
	0.7
	6.6E-01
	 

	ΦNOb
	G
	2
	83
	172.5
	2.7E-30
	*

	
	LT
	3
	83
	31.5
	1.1E-13
	*

	
	DSAL
	2
	83
	8.3
	5.0E-04
	*

	
	G:LT
	3
	83
	1.0
	3.8E-01
	 

	
	G:DSAL
	2
	83
	0.1
	9.4E-01
	 

	
	LT:DSAL
	6
	83
	2.1
	5.9E-02
	 

	
	G:LT:DSAL
	6
	83
	0.2
	9.7E-01
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