Swift adjustment of biomass allocation strategies in Scots pine after thinning
Amanda de Castro Segtowich1*, Ola Langvall2, Saija Huuskonen3, Nils Fahlvik4 and Emma Holmström1
Affiliations
1*Southern Swedish Forest Research Centre, Swedish University of Agricultural Sciences, 234 22 Alnarp, Sweden
2Unit for Field-based Forest Research, Siljansfors Experimental Forest, Swedish University of Agricultural Sciences, Kyrkogatan 19, 792 30, Mora, Sweden
3Natural Resources Institute Finland (Luke), 00790 Helsinki, Finland
4 The Forestry Research Institute of Sweden (Skogforsk), Ekebo 2250, 268 90 Svalöv, Sweden 
*Corresponding author: amanda.segtowich@slu.se https://orcid.org/0000-0002-9973-2732


Table S1. Treatments applied to four plots in four blocks.
	Treatment
	
	Basal area (m² ha-1)
	Basal area removal2 (%)

	Abbreviation
	Form
	Intensity (%)
	
	Before
	After1
	

	Control
	No thinning
	0
	
	28.9
	28.1
	4

	Below
	Thinning from below
	25
	
	30.0
	18.6
	36

	Above
	Thinning from above
	25
	
	28.8
	18.8
	35

	Heavy
	Thinning from below
	63
	
	28.9
	9.6
	67


1 Target basal area was defined based on the average basal area within each block and with the intensity applied before strip roads were added, to even out initial differences in basal area between plots in the same block. Basal area after thinning includes removal of trees in the striproads (one per plot, approx. 4 m wide) and biomass sampling trees.
2 The actual applied intensity of the treatments was defined as the removed basal area from the plot, compared to the average initial basal area within the block, as the target levels were set in relation to the block averages. 








Table S2. Set of models and estimates from our seemingly unrelated regression (SUR) for predicting dry weight biomass in 2020. Original unit for the response variables was kg and for dbh, cm. 
	Model
	Response variable
	Parameters
	Coefficients
	Estimates
	Std. Error
	p value
	Adjusted R2

	3
	sqrt(stem)
	
	intercept
	-0.4859
	0.281
	0.106
	0.98

	
	
	dbh
	a
	0.4977
	0.018
	1.27e-13
	

	4
	log(bark)
	
	intercept
	-3.7379
	0.209
	4.98e-11
	0.97

	
	
	log(dbh)
	a
	1.9508
	0.079
	5.80e-13
	

	3
	sqrt(needles)
	
	intercept
	-0.3164
	0.260
	0.244
	0.77

	
	
	dbh
	a
	0.1291
	0.017
	1.93e-06
	

	4
	log(living.branches)
	
	intercept
	-6.5665
	0.844
	1.90e-06
	0.83

	
	
	log(dbh)
	a
	3.0049
	0.317
	1.81e-07
	

	4
	log(dead.branches)
	
	intercept
	-6.197
	0.828
	2.96e-06
	0.83

	
	
	log(dbh)
	a
	2.669
	0.312
	6.18e-07
	

	4
	log(total)
	
	intercept
	-2.088
	0.203
	6.62e-08
	0.98

	
	
	log(dbh)
	a
	2.308
	0.076
	3.73e-14
	



Table S3. Set of models and estimates from our seemingly unrelated regression (SUR) for predicting biomass in 2023. Original unit for the response variables was kg and for dbh, cm.
	Model
	Response variable
	Parameters
	Coefficients
	Estimates
	Std. Error
	p value
	Adjusted R2

	4
	log (stem)
	
	intercept
	-1.4779
	0.199
	9.39e-09
	0.95

	
	
	log (dbh)
	a
	1.9989
	0.072
	<2.22e-16
	

	4
	log (bark)
	
	intercept
	-3.0830
	0.184
	<2.22e-16
	0.95

	
	
	log (dbh)
	a
	1.6972
	0.066
	<2.22e-16
	

	4
	log (needles)
	
	intercept
	-5.1134
	0.378
	1.11e-15
	0.89

	
	
	log (dbh)
	a
	2.3119
	0.136
	<2.22e-16
	

	4
	log (living.branches)
	
	intercept
	-6.6069
	0.476
	4.44e-16
	0.90

	
	
	log (dbh)
	a
	3.0870
	0.171
	<2.22e-16
	

	4
	log (dead.branches)
	
	intercept
	-7.4796
	0.782
	1.99e-11
	0.75

	
	
	log (dbh)
	a
	2.9499
	0.281
	1.64e-12
	

	4
	log (total)
	
	intercept
	-1.5073
	0.170
	1.32e-10
	0.97

	
	
	log (dbh)
	a
	2.1110
	0.061
	<2.22e-16
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Table S4. Description of the variables and methods used in the study.
	Variables
	Level
	Samples
	Status
	Method

	Shoot length
	Individual tree
	Biomass trees
	Measured
	Destructive sampling

	Specific leaf area
	Individual tree
	Biomass trees
	Measured
	Destructive sampling

	Leaf area
	Individual tree
	Biomass trees
	Measured
	Destructive sampling

	Leaf area
	Stand
	All trees
	Upscaled
	Modelling (Table 2)

	Leaf area index
	Stand
	All trees
	Upscaled
	Direct measurement1

	Sapwood area
	Individual tree
	Biomass trees
	Measured
	Destructive sampling

	Sapwood area
	Stand 
	All trees
	Upscaled
	Modelling (Tables 3 and 4)

	Biomass quantification
	Individual tree
	Biomass trees
	Measured
	Destructive sampling

	Biomass quantification
	Stand 
	All trees
	Upscaled
	Modelling (Tables S2 and S3)

	Diameter at breast height
	Individual tree
	All trees
	Measured
	Calliper

	Height
	Individual tree
	Sample trees
	Measured
	Vertex

	Height
	Individual tree
	All trees
	Upscaled
	Näslund’s function

	Crown length
	Individual tree
	Sample trees
	Measured
	Vertex


1 When it comes to leaf area index (LAI), direct measurements refer to those based on harvested foliage (destructive sampling) and application of allometric equations (Gower et al. 1999; Goude et al. 2019), as the one we had in our study.
Table S5. Mean total dry weight above-ground biomass (tons ha-1) and in each tree compartment (dead branches, needles, stem bark, living branches and stem wood) for each treatment in 2023, three years after thinning. The value in parenthesis represents the standard error (se) of the four blocks.
	Treatment
	Biomass compartments, tons ha-1 (se)
	Total, tons ha-1 (se)

	
	Dead branches
	Needles
	Stem bark
	Living branches
	Stem wood
	

	control
	3.69 (0.24)
	5.81 (0.39)
	7.74 (0.54)
	12.11 (0.76)
	89.44 (6.14)
	118.79 (8.06)

	above
	2.42 (0.21)
	3.94 (0.34)
	5.39 (0.46)
	7.86 (0.69)
	61.44 (5.26)
	81.04 (6.94)

	below
	2.61 (0.18)
	4.02 (0.29)
	5.18 (0.37)
	8.58 (0.60)
	60.88 (4.41)
	81.26 (5.85)

	heavy
	1.47 (0.07)
	2.19 (0.13)
	2.74 (0.20)
	4.86 (0.21)
	32.72 (2.11)
	43.99 (2.68)
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