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Fig. S1 Different treatments and different positions of Liaodong elata leaf morphology. 
CK, full light; S1, 20% shading; S2, 35% shading; S3, 50% shading; S4, 60% shading; T1, 30 d of shading; T2, 40 d of shading; T3, 50 d of shading.
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Fig. S2 Chlorophyll fluorescence diagram of representative different position leaves.

CK, full light; S1, 20% shading; S2, 35% shading; S3, 50% shading; S4, 60% shading; T1, 30 d of shading; T2, 40 d of shading; T3, 50 d of shading; Fv/Fm, the maximum photochemical rate; Yll, The actual photochemical efficiency; NPQ, the non-photochemical quenching; and qP, The photochemical quenching coefficient
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Fig. S3 Chlorophyll fluorescence parameters of Liaodong elata under different treatments. 
(a) Chlorophyll fluorescence parameters of central leaves, (b) Chlorophyll fluorescence parameters of low leaves. Data are mean ± SD (n = 3). CK, full light; S1, 20% shading; S2, 35% shading; S3, 50% shading; S4, 60% shading; T1, 30 d of shading; T2, 40 d of shading; T3, 50 d of shading; Fv/Fm, the maximum photochemical rate; Yll, The actual photochemical efficiency; NPQ, the non-photochemical quenching; and qP, The photochemical quenching coefficient

Table S1 Physiology indicators of leaves in different parts

	Shading gradient
	Processing time
	Blade position
	POD (μ·g-1FW·min-1)
	CAT(μ·g-1FW·min-1)
	Relative conductivity(%)
	Chlorophyll content（mg·g-1）

	
	
	
	
	
	
	

	CK
	T1
	Top 
	0.616±0.053a
	0.766 ±0.17a
	0.908±0.058b
	2.308±0.124a

	
	
	Central
	0.307±0.053b
	0.373±0.095b
	0.997±0.021ab
	2.236±0.176a

	
	
	Bottom
	0.285±0.081b
	0.720±0.144a
	1.091±0.109a
	1.306±0.117b

	
	T2
	Top 
	0.979±0.059a
	1.183±0.096a
	0.963±0.085a
	1.280±0.207b

	
	
	Central
	1.085±0.123a
	1.352±0.022a
	0.986±0.091a
	1.835±0.186a

	
	
	Bottom
	1.138±0.026a
	0.373±0.061c
	1.001±0.072a
	0.989±0.138b

	
	T3
	Top 
	0.264±0.025a
	1.163±0.11a
	0.481±0.044c
	0.493±0.112a

	
	
	Central
	0.224±0.059a
	0.433±0.031b
	0.730±0.058b
	0.261±0.059b

	
	
	Bottom
	0.143±0.08a
	0.448±0.063c
	0.913±0.085a
	0.067±0.014c

	S1
	T1
	Top 
	0.324 ±0.061a
	0.820±0.053a
	0.876±0.102a
	2.197±0.216b

	
	
	Central
	0.247±0.034a
	0.440±0.122b
	0.743±0.021b
	2.694±0.143a

	
	
	Bottom
	0.147±0.008b
	0.355±0.049b
	0.783±0.783ab
	1.634±0.086c

	
	T2
	Top 
	0.865±0.129b
	1.150±0.072a
	0.905±0.027a
	1.588±0.141a

	
	
	Central
	0.829±0.024b
	1.360±0.061a
	0.773±0.082b
	1.796±0.138a

	
	
	Bottom
	1.234±0.122 a
	1.393±0.216a
	0.778±0.044b
	0.989±0.061b

	
	T3
	Top 
	0.335±0.055a
	1.140±0.132a
	0.478±0.043c
	0.435±0.077a

	
	
	Central
	0.263±0.022a
	0.739±0.072b
	0.652±0.09b
	0.347±0.058b

	
	
	Bottom
	0.146±0.028b
	0.373±0.09c
	1.059±0.039a
	0.067±0.014c

	S2
	T1
	Top 
	0.451±0.066a
	0.623±0.025a
	0.946±0.104 a
	2.849±0.269a

	
	
	Central
	0.250±0.025b
	0.346±0.09c
	0.633±0.058b
	2.214±0.045b

	
	
	Bottom
	0.184±0.038b
	0.373±0.081b
	0.739±0.111b
	1.158±0.01c

	
	T2
	Top 
	0.723±0.032b
	1.206±0.023b
	0.923±0.083a
	1.525±0.201b

	
	
	Central
	0.721±0.042b
	1.177±0.016b
	0.835±0.046ab
	1.880±0.024a

	
	
	Bottom
	1.089±0.096a
	1.566±0.162a
	0.740±0.026b
	1.041±0.133c

	
	T3
	Top 
	0.243±0.013a
	1.270±0.137a
	0.482±0.068c
	0.890±0.073a

	
	
	Central
	0.170±0.094a
	0.951±0.05b
	0.625±0.080b
	0.568±0.036b

	
	
	Bottom
	0.172±0.039a
	0.486±0.110c
	0.863±0.038a
	0.153±0.002c

	S3
	T1
	Top 
	0.580±0.09a
	0.620±0.02a
	0.918±0.1a
	3.090±0.05a

	
	
	Central
	0.264±0.04b
	0.382±0.041c
	0.731±0.061b
	2.501±0.124b

	
	
	Bottom
	0.160±0.041b
	0.436±0.075b
	0.726±0.054b
	1.335±0.033c

	
	T2
	Top 
	0.470±0.047c
	1.006±0.053b
	0.923±0.02a
	2.516±0.066a

	
	
	Central
	0.726±0.097b
	1.140±0.091b
	0.725±0.07b
	2.234±0.173a

	
	
	Bottom
	0.933±0.099a
	1.346±0.090a
	0.760±0.022b
	1.134±0.064b

	
	T3
	Top 
	0.417±0.039a
	1.566±0.076a
	0.862±0.024a
	1.056±0.121a

	
	
	Central
	0.300±0.071a
	0.801±0.035b
	0.788±0.014a
	0.934±0.086a

	
	
	Bottom
	0.350±0.059a
	0.506±0.101c
	0.887±0.089a
	0.275±0.082b

	S4
	T1
	Top 
	0.544±0.106a
	0.746±0.031a
	0.936±0.061a
	2.835±0.244a

	
	
	Central
	0.232±0.035b
	0.473±0.081b
	0.748±0.036b
	2.056±0.119b

	
	
	Bottom
	0.156±0.052b
	0.330±0.071c
	0.676±0.019b
	1.299±0.072c

	
	T2
	Top 
	0.539±0.063c
	1.180±0.087b
	0.866±0.116a
	2.026±0.163a

	
	
	Central
	0.737±0.093b
	1.356±0.046a
	0.680±0.036b
	1.742±0.04b

	
	
	Bottom
	1.008±0.062a
	1.330±0.196a
	0.710±0.048b
	1.305±0.055c

	
	T3
	Top 
	0.430±0.049a
	1.230±0.153a
	0.773±0.094a
	1.335±0.132a

	
	
	Central
	0.278±0.049b
	0.687±0.136b
	0.80±0.02a
	0.795±0.043b

	
	
	Bottom
	0.188±0.009c
	0.620±0.02b
	0.860±0.053a
	0.246±0.004c


Notes：Data are present as means±SD (n = 3). Different Bottomcase letters in the same columns represent statistically significant differences at P＜0.05

CK: full light; S1: 20% shading; S2: 35% shading; S3: 50% shading; S4: 60% shading; T1: 30 d of shading; T2: 40 d of shading; T3: 50 d of shading; POD, peroxidase; CAT, catalase

Table S2 Chlorophyll fluorescence of leaves in different parts

	Shading gradient
	Processing time
	Blade position
	Fv/Fm
	YII
	qP
	NPQ

	
	
	
	
	
	
	

	CK
	T1
	Top 
	0.763±0.021a
	0.438±0.019b
	0.636±0.027b
	0.445±0.015a

	
	
	Central
	0.719±0.018b
	0.484±0.005a
	0.635±0.027b
	0.421±0.003b

	
	
	Bottom
	0.728±0.011b
	0.451±0.006b
	0.835±0.011a
	0.406±0.011c

	
	T2
	Top 
	0.723±0.01a
	0.348±0.005a
	0.632±0.009a
	0.452±0.01a

	
	
	Central
	0.731±0.006a
	0.306±0.008b
	0.571±0.017b
	0.416±0.014b

	
	
	Bottom
	0.415±0.082b
	0.122±0.024c
	0.511±0.016c
	0.347±0.011c

	
	T3
	Top 
	0.71±0.008a
	0.341±0.011a
	0.430±0.013a
	0.414±0.006a

	
	
	Central
	0.656±0.019b
	0.283±0.032b
	0±0.000b
	0.327±0.006b

	
	
	Bottom
	0±000c
	0±0.000c
	0±0.000b
	0±0.000c

	S1
	T1
	Top 
	0.776±0.004a
	0.452±0.007a
	0.721±0.027b
	0.411±0.02a

	
	
	Central
	0.745±0.002b
	0.426±0.009b
	0.672±0.035c
	0.412±0.007a

	
	
	Bottom
	0.765±0.02a
	0.422±0.022b
	0.755±0.047a
	0.399±0.008b

	
	T2
	Top 
	0.731±0.01b
	0.372±0.012a
	0.609±0.01a
	0.430±0.012a

	
	
	Central
	0.763±0.004a
	0.377±0.009a
	0.606±0.028a
	0.413±0.007b

	
	
	Bottom
	0.682±0.012c
	0.187±0.006b
	0.336±0.017b
	0.336±0.015c

	
	T3
	Top 
	0.727±0.006a
	0.349±0.006a
	0.573±0.045a
	0.323±0.012a

	
	
	Central
	0.647±0.013b
	0.327±0.031b
	0.530±0.061b
	0.313±0.011b

	
	
	Bottom
	0±0.000c
	0±0.000c
	0±0.000c
	0±0.000c

	S2
	T1
	Top 
	0.754±0.017a
	0.433±0.012a
	0.770±0.029a
	0.342±0.021b

	
	
	Central
	0.762±0.003a
	0.426±0.008a
	0.729±0.025b
	0.409±0.008a

	
	
	Bottom
	0.756±0.014a
	0.41±0.017b
	0.587±0.055c
	0.396±0.012a

	
	T2
	Top 
	0.779±0.036a
	0.393±0.006a
	0.632±0.009a
	0.375±0.005a

	
	
	Central
	0.695±0.02b
	0.367±0.034b
	0.588±0.023b
	0.397±0.006a

	
	
	Bottom
	0.661±0.062c
	0.28±0.007c
	0.384±0.013c
	0.315±0.006b

	
	T3
	Top 
	0.754±0.012a
	0.358±0.005a
	0.558±0.082b
	0.336±0.023a

	
	
	Central
	0.655±0.025b
	0.32±0.026b
	0.629±0.013a
	0.253±0.007b

	
	
	Bottom
	0±0.000c
	0±0.000c
	0±0.000c
	0±0.000c

	S3
	T1
	Top 
	0.720±0.021b
	0.437±0.013b
	0.79±0.016a
	0.334±0.018a

	
	
	Central
	0.775±0.009a
	0.464±0.003a
	0.784±0.009a
	0.299±0.01c

	
	
	Bottom
	0.769±0.002a
	0.439±0.016b
	0.666±0.017b
	0.309±0.003b

	
	T2
	Top 
	0.751±0.011b
	0.388±0.017a
	0.716±0.012a
	0.354±0.015a

	
	
	Central
	0.787±0.013a
	0.367±0.024a
	0.682±0.011b
	0.318±0.005b

	
	
	Bottom
	0.763±0.015b
	0.294±0.015b
	0.384±0.038c
	0.308±0.016b

	
	T3
	Top 
	0.761±0.005a
	0.363±0.022a
	0.716±0.023a
	0.277±0.011a

	
	
	Central
	0.715±0.006b
	0.368±0.025a
	0.67±0.019b
	0.227±0.007b

	
	
	Bottom
	0.249±0.008c
	0±0.000b
	0±0.000c
	0±0.000c

	S4
	T1
	Top 
	0.777±0.084a
	0.423±0.01b
	0.820±0.028a
	0.315±0.016a

	
	
	Central
	0.762±0.015a
	0.476±0.014a
	0.766±0.018b
	0.298±0.012b

	
	
	Bottom
	0.768±0.062a
	0.411±0.011b
	0.672±0.035c
	0.318±0.005a

	
	T2
	Top 
	0.759±0.17b
	0.392±0.008a
	0.745±0.049a
	0.331±0.009a

	
	
	Central
	0.778±0.004a
	0.404±0.025a
	0.697±0.021b
	0.316±0.01b

	
	
	Bottom
	0.706±0.016c
	0.286±0.011b
	0.507±0.038c
	0.308±0.011b

	
	T3
	Top 
	0.730±0.016a
	0.352±0.006b
	0.707±0.012a
	0.267±0.011a

	
	
	Central
	0.744±0.008a
	0.436±0.002a
	0.677±0.004b
	0.252±0.005a

	
	
	Bottom
	0±0.000b
	0±0.000c
	0±0.000c
	0±0.000c


Notes：Data are present as means ± SD (n = 3). Different Bottomcase letters in the same columns represent statistically significant differences at P＜0.05

CK, full light; S1, 20% shading; S2, 35% shading; S3, 50% shading; S4, 60% shading; T1, 30 d of shading; T2, 40 d of shading; T3, 50 d of shading; Fv/Fm, the maximum photochemical rate; Yll, the actual photochemical efficiency; NPQ, the non-photochemical quenching; qP, the photochemical quenching coefficient

Table S3 Interaction analysis of shade treatment and blade position in different time periods

	Time
	Factor
	Pod（μ·g-1FW·min-1）
	CAT（μ·g-1FW·min-1）
	Relative conductivity（%）
	Chlorophyll content（mg·g-1）
	Fv/Fm
	YII
	NPQ
	qP

	T1
	A
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01

	
	B
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＞0.05
	p＜0.01
	p＞0.05
	p＜0.01

	
	A*B
	p＞0.05
	p＜0.05
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01

	T2
	A
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01

	
	B
	p＜0.01
	p＜0.05
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01

	
	A*B
	p＜0.01
	p＜0.01
	p＞0.05
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01

	T3
	A
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01

	
	B
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01

	
	A*B
	p＜0.05
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01
	p＜0.01


Notes: Data are present as means ± SD (n = 3). Different Bottomcase letters in the same columns represent statistically significant differences at P< 0.05

A: shade gradient; B: represents blade position; A*B: represents an interaction; CK, full light; S1, 20% shading; S2, 35% shading; S3, 50% shading; S4, 60% shading; T1, 30 d of shading; T2, 40 d of shading; T3, 50 d of shading; Fv/Fm, the maximum photochemical rate; Yll, The actual photochemical efficiency; NPQ, the non-photochemical quenching; and qP, The photochemical quenching coefficient
[image: image1][image: image5.png]Fv/Fm Yil

NPQ aP




[image: image6.png]Yil

Fv/Fm

qP

NPQ




[image: image7.png]A




