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SI-Table 1 upper part: Development of the relative growth rate (RGR) in the three experimental periods (Preperiod 2009-2013, Drought = Droughtperiod 2014-2018 and Post = Postperiod 2019-2022) estimated by the mixed effect model for spruce and beech separately (Equation 1). The dummy variable “TE” shows the additional effect of the experimentally induced drought and the growth reactions in Postperiod after irrigation for both tree species. The mean RGR of the trees on the CO plots during Preperiod determined the intercept. Lower part: Simultaneous Tests for General Linear Hypotheses, resulting from combining the corresponding parameter estimates from the model fits (upper part). Not all possible combinations of categories were tested against each other; see column ‘Linear Hypotheses’ in the lower part for the performed tests.

	
	
	Norway spruce
	
	European beech
	

	Fixed Effect Variable
	Fixed Effect
Parameter
	Estimates
	Std. Error
	p
	 
	Estimates
	Std. Error
	p
	 

	Intercept
	α0
	0,0202
	0,0019
	0,0000
	***
	0,0107
	0,0015
	0,0000
	***

	TE
	α1
	-0,0001
	0,0027
	0,9570
	
	-0,0018
	0,0021
	0,4140
	

	Drought
	α2
	-0,0074
	0,0008
	0,0000
	***
	-0,0003
	0,0008
	0,6909
	

	Post
	α3
	-0,0026
	0,0009
	0,0029
	**
	0,0068
	0,0009
	0,0000
	***

	Drought * TE
	α4
	-0,0090
	0,0012
	0,0000
	***
	-0,0029
	0,0012
	0,0208
	*

	Post * TE
	α5
	-0,0076
	0,0015
	0,0000
	***
	0,0020
	0,0013
	0,1439
	

	
	Random Effect
	
	Std. Dev.
	
	N
	
	Std. Dev.
	
	N

	Plot level
	bi
	
	0,0032
	
	12
	
	0,0000
	
	12

	Tree level
	bij
	
	0,0061
	
	52
	
	0,0074
	
	58

	
	Residuals
	
	Std. Dev.
	
	
	
	Std. Dev.
	
	

	
	εik
	
	0,0065
	
	
	
	0,0072
	
	

	Observations
	
	
	
	
	618
	
	
	
	763

	
	
	
	
	
	
	
	
	
	

	Linear Hypotheses
	 
	Estimates
	Std. Error
	p
	 
	Estimates
	Std. Error
	p
	 

	CO in Drought = 0
	
	0,0128
	0,0019
	0,0000
	***
	0,0104
	0,0015
	0,0000
	***

	TE in Drought = 0
	
	0,0037
	0,0019
	0,0530
	
	0,0057
	0,0016
	0,0003
	***

	ΔDrought = 0 (TE in Drought - CO in Drought)
	-0,0092
	0,0027
	0,0006
	***
	-0,0047
	0,0021
	0,0283
	*

	CO in Post = 0
	
	0,0176
	0,0019
	0,0000
	***
	0,0175
	0,0015
	0,0000
	***

	TE in Post = 0
	
	0,0098
	0,0020
	0,0000
	***
	0,0176
	0,0016
	0,0000
	***

	ΔPost = 0 (TE in Post - CO in Post)
	-0,0078
	0,0028
	0,0052
	**
	0,0001
	0,0022
	0,9476
	

	ΔDrought - ΔPost = 0
	
	0,0014
	0,0014
	0,3343
	
	0,0049
	0,0013
	0,0003
	**

	* p<0.05   ** p<0.01   *** p<0.001
	 
	 
	 
	 
	 
	 
	 
	 
	 


SI-Table 2 Development of relative growth rate (RGR) in the three experimental periods (Preperiod 2009-2013, Drought = Droughtperiod 2014-2018 and Post = Postperiod 2019-2022) estimated by the mixed effect model for spruce (left) and beech (right). The dummy variable "Mix" shows the effect of interspecific environment (for spruce = SB, for beech = BS) compared to intraspecific environment (reference for spruce = SS, reference for beech = BB). The mean RGR of trees in an intraspecific constellation during Preperiod determined the intercept. The model fits were performed separately for spruce and beech and the two groups TE and CO.

	
	
	N. spruce TE
	
	N. spruce CO
	
	E. beech TE
	
	E. beech CO
	

	Fixed Effect Variable
	Fixed Effect
Parameter
	Estimates
	Std. Error
	p
	 
	Estimates
	Std. Error
	p
	 
	Estimates
	Std. Error
	p
	 
	Estimates
	Std. Error
	p
	 

	Intercept
	α0
	0,0241
	0,0027
	0,0000
	***
	0,0213
	0,0025
	0,0000
	***
	0,0137
	0,0025
	0,0000
	***
	0,0168
	0,0028
	0,0000
	***

	Mix
	α1
	-0,0011
	0,0038
	0,7903
	
	0,0031
	0,0033
	0,3995
	
	-0,0021
	0,0036
	0,5803
	
	-0,0043
	0,0040
	0,3314
	

	Drought
	α2
	-0,0194
	0,0018
	0,0000
	***
	-0,0097
	0,0014
	0,0000
	***
	-0,0056
	0,0026
	0,0315
	*
	0,0026
	0,0019
	0,1871
	

	Post
	α3
	-0,0125
	0,0023
	0,0000
	***
	-0,0034
	0,0015
	0,0283
	*
	0,0068
	0,0027
	0,0140
	*
	0,0176
	0,0021
	0,0000
	***

	Drought * Mix
	α4
	0,0011
	0,0025
	0,6628
	
	0,0004
	0,0020
	0,8432
	
	0,0008
	0,0037
	0,8291
	
	-0,0026
	0,0027
	0,3353
	

	Post * Mix
	α5
	0,0017
	0,0031
	0,5848
	 
	-0,0006
	0,0022
	0,7709
	 
	0,0023
	0,0039
	0,5562
	 
	-0,0116
	0,0029
	0,0001
	***

	
	Random Effect
	
	Std. Dev.
	
	N
	
	Std. Dev.
	
	N
	
	Std. Dev.
	
	N
	
	Std. Dev.
	
	N

	Plot level
	bi
	
	0,0000
	
	6
	
	0,0022
	
	6
	
	0,0000
	
	6
	
	0,0009
	
	6

	Tree level
	bij
	
	0,0058
	
	12
	
	0,0052
	
	12
	
	0,0043
	
	12
	
	0,0060
	
	12

	
	Residuals
	
	Std. Dev.
	
	
	
	Std. Dev.
	
	
	
	Std. Dev.
	
	
	
	Std. Dev.
	
	

	
	εik
	
	0,0063
	
	
	
	0,0054
	
	
	
	0,0098
	
	
	
	0,0075
	
	

	Observations
	 
	 
	129
	 
	162
	 
	 
	 
	162
	 
	 
	 
	168

	* p<0.05   ** p<0.01   *** p<0.001 




SI-Table 3 Development of diameter increment (mm) in the three experimental periods (Preperiod 2009-2013. Drought = Droughtperiod 2014-2018 and Post = Postperiod 2019-2022) estimated by the mixed effect model for spruce (left) and beech (right). The dummy variable "Perc" shows the effect of social ranking for the tree with the lowest rank 0 and the highest rank 1. The model fits were performed separately for spruce and beech and the two groups TE and CO.

	
	
	N. spruce TE
	
	N. spruce CO
	
	E. beech TE
	
	E. beech CO
	

	Fixed Effect Variable
	Fixed Effect
Parameter
	Estimates
	Std. Error
	p
	 
	Estimates
	Std. Error
	p
	 
	Estimates
	Std. Error
	p
	 
	Estimates
	Std. Error
	p
	 

	Intercept
	α0
	1,3002
	0,5205
	0,0173
	*
	1,2177
	0,4951
	0,0176
	*
	-0,4876
	0,4626
	0,2977
	
	-0,1823
	0,4793
	0,7051
	

	Perc
	α1
	4,2125
	0,7871
	0,0000
	***
	3,5563
	0,7110
	0,0000
	***
	3,7678
	0,7929
	0,0000
	***
	3,3260
	0,8186
	0,0002
	***

	Drought
	α2
	-0,5367
	0,4226
	0,2125
	
	-0,1210
	0,3741
	0,7479
	
	0,2303
	0,5250
	0,6631
	
	-0,0292
	0,3761
	0,9384
	

	Post
	α3
	-0,1943
	0,5220
	0,7120
	
	0,0190
	0,3745
	0,9597
	
	2,8188
	0,5347
	0,0000
	***
	1,2067
	0,3883
	0,0030
	**

	Drought * Perc
	α4
	-3,3189
	0,7249
	0,0001
	***
	0,1189
	0,6418
	0,8539
	
	-1,2992
	0,8938
	0,1531
	
	-0,2964
	0,6463
	0,6483
	

	Post * Perc
	α5
	-4,0363
	0,9023
	0,0001
	***
	-0,1073
	0,6428
	0,8682
	 
	-2,8434
	0,9077
	0,0031
	**
	0,4826
	0,6645
	0,4708
	 

	
	Random Effect
	
	Std. Dev.
	
	N
	
	Std. Dev.
	
	N
	
	Std. Dev.
	
	N
	
	Std. Dev.
	
	N

	Plot level
	bi
	
	0,6079
	
	6
	
	0,6614
	
	6
	
	0,0001
	
	6
	
	0,0000
	
	6

	Tree level
	bij
	
	0,8962
	
	26
	
	0,8320
	
	26
	
	0,7994
	
	27
	
	1,1636
	
	31

	
	Residuals
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	εik
	
	0,7834
	
	
	
	0,6933
	
	
	
	0,9465
	
	
	
	0,7578
	
	

	Observations
	
	
	
	
	66
	
	
	
	78
	
	
	
	76
	
	
	
	91

	* p<0.05   ** p<0.01   *** p<0.001 






SI-Figure 1 Mean soil water content during the years (vol %) in four different soil depths (0-7cm, 10-30cm, 30-50cm, 50-70cm) on the TE plots (solid line) compared to the CO plots (dashed line). The beginning of throughfall exclusion in 2014 and the end of the experimental drought-period with irrigation in mid-2019 are highlighted by vertical lines. The growing seasons (Apr.-Oct.) are highlighted by grey shadings
