SUPPLEMENTARY MATERIAL for Merilä and others ‘Carbon stocks and transfers in coniferous boreal forests along a latitudinal gradient’
MATERIALS AND METHODS, additional information
Estimation of carbon stocks (CS)
Stand biomass. The diameter at a height of 1.3 m, tree height, and crown length were measured for each tree on all three subplots of each 15 monitoring sites during the autumn of 2004 and spring of 2005, as described in Merilä and others (2014). The biomasses of individual trees were estimated using allometric equations by to Repola and others (2007) except for needle biomass, which was calculated using equations of Repola (2009). We applied biomass functions using breast-height diameter and tree height as predictors to estimate the biomass of bark, stem wood, coarse roots, and dead branches (Merilä and others 2014). The functions used for estimating needle biomass and living branches also include crown length or crown ratio as a predicting variable (Merilä and others 2014). The biomasses of individual trees were summed to obtain total stand biomass (kg ha-1 dry weight). 

Sampling of stem wood, bark, living and dead branches for C analysis. To determine the C concentrations in the aboveground tree compartments (stem wood, bark, living and dead branches), five randomly selected trees from the dominant canopy layer were harvested on each of the sites in 2006 and sampled for C analysis as described in detail in Ukonmaanaho and others (2008) and Merilä and others (2014). Briefly, discs were cut from each trunk at a height of 1.3 m, and bark, sapwood, and heartwood were separated into samples. The main branches and collateral branches in each trunk were randomly sampled. Between one and five dead branches were taken from each felled tree or from the surrounding trees of the site, and they were bulked to form a composite sample for the site. The tree biomass samples (stem wood, bark, living and dead branches) were first dried at 40 °C and then milled (Ukonmaanaho and others 2008; Merilä and others 2014).

Sampling and pre-treatment of needles for C analysis. Sample branches (all present needle year classes) were collected in late October–early December 2007 with a pruning device from the uppermost third of the living crown of 10 predominant or dominant sample trees on each site, as described in Merilä and others (2014) according to Rautio and others (2020). The branches were stored in a freezer (–18 °C) prior to further analysis. In the pre-treatment procedure, the shoots with the different needle year class of each tree were separated with scissors. The shoots were dried at 60 °C, and the needles were then removed from the shoots and weighed. The composite site-wise sample for each needle year class was formed by weighing the same mass of dry needles per needle year class of each sample tree. Composite samples were formed for those needle year classes present in ≥50% of the sample trees. Dried needles were milled using an ultracentrifugal mill (mesh size 1 mm).

In the computation of the needle C pool, we used the mean C concentration of all needle year classes present in ≥50% of the sample trees of each site, weighed by their share of biomass in sample branches.

Living fine and small roots. Fine (diameter <2 mm) and small (diameter 2–5 mm) root samples were taken in 1998 as described in Merilä and others (2014). The samples were collected during three weeks between 20 July and 12 August. From each stand, 12 root cores were taken with a cylindrical soil corer (diameter 40 mm), as described in Helmisaari and others (2007) and Merilä and others (2014). The organic layer and the 0–5, 5–10, 10–20, and 20–30 cm mineral soil layers were separated from the soil cores. Both understorey and tree roots were separated from the soil by washing. They were separated into living and dead fractions based on elasticity and toughness (Persson 1983). The roots were identified as tree species roots and understorey (mainly dwarf shrubs and grasses) roots and rhizomes based on microscopic morphology and colour. The roots were further sorted into fine roots (diameter <2mm) (Persson 1983; Vogt and others 1983), including mycorrhizal root tips, and small roots (diameter 2–5 mm). Prior to C analysis, root samples were dried at 70 °C for 48 hours. The samples were then weighed and milled. The ash content was always less than 6% (Helmisaari and others 2007). Fine and small root biomass in each of the volumetric mineral soil samples was corrected for the presence of stones based on the stoniness index (Viro 1952; Tamminen 1991). Living fine and small root C pool includes roots of both tree and understorey species.

Soil sampling and analysis. Soil samples (organic humus layer and mineral soil layers at depths of 0–5, 5–10, 10–20, and 20–40 cm in the mineral soil) were taken at 24 systematically located points on one of the 30 x 30 m2 subplots on each of the 15 study sites in 2006, as described in Merilä and others (2014). Three composite samples were formed by bulking the subsamples per layer, and the composite samples were dried at 40°C. The humus layer samples were milled and then sieved (<1 mm). The mineral soil samples were sieved using a 2 mm sieve. The organic matter content was determined as the loss in weight on ignition, which includes dry ashing for 3 hours at 550 °C in a muffle furnace, as described in Merilä and others (2014).

The bulk density of the humus layer and mineral soil on the sites was determined by taking soil samples using steel cylinders (diameter and length for organic layer sampling 5.8 cm and 2.9 cm, and for mineral soil sampling 5.64 cm and 6.14 cm, respectively), as described in detail by Merilä and others (2014). The bulk density was determined as the average of the bulk density of three composite samples for each site. Soil C pools, based on the volumetric mineral soil samples, were corrected for the stone content, using the rod penetration method (Viro 1952; Tamminen 1991; Tamminen and Starr 1994). 

Determination of C concentrations, calculation of C stocks. The total C concentrations of all compartments were measured with a CHN analyser (LECO). The C pool ha-1 stored in each forest ecosystem compartment (including needles, living and dead branches, stems, bark, stumps, coarse roots, living fine and small roots, understorey vegetation, litter and humus layers, and mineral soil (0–40 cm)) was calculated by multiplying the mass ha-1 of each compartment by its C concentration. The samples of the humus layer originally included living and dead roots; the carbon stock in living fine and small roots was therefore subtracted from that in the humus layer to avoid overestimation of the carbon stock (CS) of the humus layer. As the C concentrations of the coarse roots and stumps were unavailable, their CS was estimated by using the C concentration in the stems. This may slightly underestimate the total CS of coarse roots, as their C concentration is somewhat higher than in stems (Helmisaari 1991; Helmisaari and Siltala 1989; Hellsten and others 2013).

Estimation of carbon transfers (CT) in tree stand increment, litterfall, cellulose decomposition and water fluxes (WF)

Litterfall (LF) (other than large branches) was collected using 12 traps located systematically on a 10 x 10 m grid on one subplot (30 x 30 m2) on each Level II site stand during 1996–2007; sampling on some of the sites started later than 1996 (Ukonmaanaho and others 2008; 2016). The top of the funnel-shaped traps, with a collecting area of 0.5 m2, stood at a height of 1.5 m above the forest floor. LF was collected in a replaceable cotton bag attached to the bottom of the LF trap. LF was sampled bi-weekly or monthly during the snow-free period (May to Nov, depending on the site’s latitude) and once at the end of the winter. After collection, all the litter samples were air-dried and sorted into at least four fractions: Scots pine needles; Norway spruce needles; birch leaves; and the remaining material (=miscellaneous). The mass of each fraction was weighed, and the most abundant fractions were analysed for C concentration.

Large LF branches that did not fit into litter bags were collected in 2007 using 12 circular traps of 0.5 m2 laid on the ground next to the litter funnels described above. The traps were made of plastic-coated netted fabric bordered with a PVC tube. All litter falling into the trap area was sampled at the same time as the litter funnel samples. In the laboratory, the samples were dried at 40 °C and sorted into branches and other LF and weighed.

Litterfall of understorey vegetation was not measured.

LF production (dry mass per unit area) was calculated by dividing the total and branch and needle LF masses by the surface area of the traps. In the calculation of the C pool of LF fractions, C contents of 54% and 50% were used for branches and other fractions respectively.

Fine root litter production can be calculated based on empirical measurements on fine root biomass and its turnover rate. The fine root turnover rate has recently been measured by minirhizotrons in a few Norway spruce (Leppälammi-Kujansuu and others 2014) and Scots pine stands (Ding and others 2021) in Finland. However, the fine root turnover data and data on C inputs in fine root litter remain limited in relation to our data on other stand compartments. We therefore did not include fine root litter in our calculations but instead discuss its importance based on the results from the few measured sites.

RESULTS, additional information
Table S1. Results of linear mixed model for carbon stocks in different compartments. Data was ln-transformed. F-tests with df (numerator/denominator) and significance for the species (pine vs spruce), compartment (Comp), location (Loc: north vs south) and their interactions.
	
Source
	df
	F
	Sig.

	Species
	1/13.2
	5.87
	0.031

	Comp
	11/14.3
	259.6
	<0.001

	Loc
	1/13.2
	8.12
	0.013

	Species × Comp
	11/14.3
	13.54
	<0.001

	Species × Loc
	1/13.2
	3.75
	0.075

	Comp × Loc
	11/14.3
	12.37
	<0.001

	Species × Comp × Loc
	11/14.3
	2.18
	0.085











Table S2. Result of mixed linear models for carbon stocks (ln transformed data) in different compartments. F-test and statistical significance for species (pine vs spruce), location of the plots (north vs south), and their interactions. In all tests, numerator df=1 and denominator df=11. Soil organic C estimates or above:belowground ratios were not included in the model presented in Table S1.
	Compartment
	 
	Species
	 
	Location
	 
	Species*Location

	 
	 
	F
	Sig.
	 
	F
	Sig.
	 
	F
	Sig.

	Mineral soil
	
	1.67
	0.223
	
	13.57
	0.004
	
	0.047
	0.832

	Humus layer live roots excl.
	
	2.27
	0.161
	
	0.19
	0.672
	
	1.19
	0.300

	Litter layer
	
	25.09
	<0.001
	
	7.99
	0.016
	
	0.14
	0.713

	Understory  
	
	6.7
	0.025
	
	16.48
	0.002
	
	3.32
	0.095

	Live fine and small roots 
	
	12.23
	0.005
	
	19.53
	0.001
	
	0.42
	0.532

	Coarse roots
	
	6.6
	0.026
	
	12.58
	0.005
	
	7.09
	0.022

	Stump 
	
	2.38
	0.151
	
	14.2
	0.003
	
	3.71
	0.080

	Bark
	
	7.85
	0.017
	
	11.71
	0.006
	
	7.27
	0.021

	Stem
	
	0.14
	0.718
	
	15.53
	0.002
	
	1.8
	0.207

	Dead branch
	
	0.44
	0.520
	
	16.03
	0.002
	
	5.75
	0.035

	Living branch
	
	38.58
	<0.001
	
	18.58
	0.001
	
	11.31
	0.006

	Needles
	
	68.96
	<0.001
	
	6.14
	0.031
	
	1.87
	0.198

	Total
	
	6.27
	0.029
	
	30.52
	<.001
	
	4.54
	0.056

	
	
	
	
	
	
	
	
	
	

	C ratio tree above:belowground
	
	2.9
	0.116
	
	21.39
	0.001
	
	0.15
	0.71

	C ratio ecosystem above:belowground
	
	0.04
	0.842
	2
	2.53
	0.140
	
	0.63
	0.444
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Table S3. Results of linear mixed model for carbon transfers in different compartments. F-tests with df (numerator/denominator) and significance for the species (pine vs spruce), compartment (Comp), location (Loc: north vs south), and their interactions. 
	Source
	df
	F
	Sig.

	Species
	1/53.6
	11.74
	0.001

	Comp
	11/17.6
	362.1
	<0.001

	Loc
	1/53.6
	34.92
	<0.001

	Species × Comp
	11/17.6
	3.12
	0.016

	Species × Loc
	1/53.6
	1.57
	0.214

	Comp × Loc
	11/17.6
	14.49
	<0.001

	Species × Comp ×Loc
	11/17.6
	1.62
	0.179





[bookmark: _Hlk115254409]Table S4. Result of mixed linear models for carbon in different compartments. F-test and statistical significance for species (pine vs spruce), location of the plots (north vs south), and their interactions. In all tests, numerator df=1 and denominator df=11 (denominator df=9 for DOC-compartments).
	Compartment
	 
	Species
	 
	Location
	 
	Species*Location

	 
	 
	F
	Sig.
	 
	F
	Sig.
	 
	F
	Sig.

	Total funnel litterfall
	
	1.50
	0.246
	
	54.57
	<0.001
	
	4.98
	0.047

	Needle litterfall
	
	1.62
	0.229
	
	26.59
	0.001
	
	3.06
	0.108

	Large branch litterfall
	
	1.11
	0.314
	
	21.61
	0.001
	
	0.32
	0.583

	Total litterfall
	
	1.48
	0.249
	
	47.55
	<0.001
	
	3.5
	0.088

	Stem volume growth
	
	0.15
	0.710
	
	11.51
	0.006
	
	0.20
	0.662

	Increment C
	
	0.08
	0.783
	
	12.67
	0.004
	
	0.62
	0.477

	Cellulose mass loss%
	
	0.07
	0.801
	
	7.39
	0.020
	
	3.2
	0.101

	Bulk deposition DOC
	
	0.40
	0.538
	
	5.43
	0.040
	
	0.15
	0.710

	Throughfall DOC
	
	6.76
	0.025
	
	41.85
	<0.001
	
	7.17
	0.022

	Percolation water DOC 5 cm 
	
	0.12
	0.733
	
	0.02
	0.904
	
	1.41
	0.265

	Percolation water DOC 20 cm
	
	0.001
	0.973
	
	0.02
	0.886
	
	0.74
	0.411

	Percolation water DOC 40 cm
	
	3.27
	0.104
	
	1.67
	0.228
	
	0.26
	0.621





Table S5. Mean cellulose mass loss percentages (±SD) on 17 study plots after one-year incubation. (n=16 per site)
	Plot nr
	Latitude
	Mass loss mean % 
	Mass loss SD

	1
	69.58
	21
	13

	2
	67.95
	33
	14

	3
	68.00
	66
	27

	5
	66.33
	42
	19

	6
	66.36
	24
	21

	9
	64.97
	32
	22

	10
	61.87
	88
	09

	11
	61.85
	77
	23

	12
	60.65
	70
	33

	13
	60.62
	80
	21

	16
	61.77
	79
	20

	17
	61.81
	56
	31

	18
	60.70
	88
	16

	19
	61.24
	61
	25

	20
	63.16
	84
	19

	21
	66.30
	62
	23

	23
	63.56
	63
	28






	
	Needle
	Living branch
	Dead branch
	Stem
	Bark
	Stump
	Coarse root
	Live fine small roots
	Under-story vege-tation
	Litter layer (amend-ed)
	Humus layer
	Soil  0-40 cm
	Total C stock
	Needle LF
	Total funnel LF
	Large branch LF
	All LF
	Stump-stem incre-ment
	DOC  BD
	DOC   TF
	DOC     5 cm
	DOC   20 cm
	DOC   40 cm
	Cellulose weight loss
	Latitude
	Soil org. layer C:N

	Needle
	rs
	1.000
	.900**
	.539*
	0.507
	.782**
	.632*
	.646**
	0.289
	-.743**
	-0.439
	0.389
	.514*
	.643**
	.646**
	.536*
	0.507
	0.511
	.532*
	-0.073
	.571*
	0.253
	0.143
	-0.492
	-0.314
	-0.114
	-.689**

	
	p
	 
	0.000
	0.038
	0.054
	0.001
	0.011
	0.009
	0.296
	0.002
	0.101
	0.152
	0.050
	0.010
	0.009
	0.040
	0.054
	0.052
	0.041
	0.797
	0.026
	0.405
	0.642
	0.088
	0.254
	0.685
	0.004

	Living branch
	rs
	.900**
	1.000
	.686**
	.664**
	.918**
	.796**
	.821**
	0.332
	-.814**
	-0.346
	0.207
	0.475
	.757**
	.636*
	.593*
	.571*
	.575*
	0.500
	0.162
	.611*
	0.253
	0.203
	-0.387
	-0.339
	-0.271
	-.643**

	
	p
	0.000
	 
	0.005
	0.007
	0.000
	0.000
	0.000
	0.226
	0.000
	0.206
	0.459
	0.074
	0.001
	0.011
	0.020
	0.026
	0.025
	0.058
	0.564
	0.016
	0.405
	0.505
	0.192
	0.216
	0.328
	0.010

	Dead branch
	rs
	.539*
	.686**
	1.000
	.968**
	.886**
	.932**
	.879**
	-0.211
	-.814**
	0.204
	-0.132
	0.486
	.907**
	.829**
	.871**
	.796**
	.857**
	.721**
	.529*
	.771**
	0.269
	0.253
	-0.050
	0.139
	-.593*
	-.746**

	
	p
	0.038
	0.005
	 
	0.000
	0.000
	0.000
	0.000
	0.451
	0.000
	0.467
	0.639
	0.066
	0.000
	0.000
	0.000
	0.000
	0.000
	0.002
	0.043
	0.001
	0.374
	0.405
	0.872
	0.621
	0.020
	0.001

	Stem
	rs
	0.507
	.664**
	.968**
	1.000
	.839**
	.936**
	.868**
	-0.264
	-.782**
	0.289
	-0.154
	0.507
	.914**
	.814**
	.846**
	.811**
	.836**
	.686**
	.580*
	.786**
	0.214
	0.231
	-0.133
	0.236
	-.686**
	-.750**

	
	p
	0.054
	0.007
	0.000
	 
	0.000
	0.000
	0.000
	0.341
	0.001
	0.296
	0.585
	0.054
	0.000
	0.000
	0.000
	0.000
	0.000
	0.005
	0.023
	0.001
	0.482
	0.448
	0.666
	0.398
	0.005
	0.001

	Bark
	rs
	.782**
	.918**
	.886**
	.839**
	1.000
	.900**
	.921**
	0.061
	-.918**
	-0.118
	0.039
	.568*
	.896**
	.811**
	.811**
	.786**
	.800**
	.689**
	0.353
	.743**
	0.319
	0.297
	-0.238
	-0.132
	-0.482
	-.761**

	
	p
	0.001
	0.000
	0.000
	0.000
	 
	0.000
	0.000
	0.830
	0.000
	0.676
	0.889
	0.027
	0.000
	0.000
	0.000
	0.001
	0.000
	0.004
	0.197
	0.002
	0.289
	0.325
	0.434
	0.639
	0.069
	0.001

	Stump
	rs
	.632*
	.796**
	.932**
	.936**
	.900**
	1.000
	.943**
	-0.054
	-.796**
	0.118
	0.075
	0.482
	.921**
	.789**
	.836**
	.721**
	.807**
	.596*
	0.471
	.818**
	0.104
	0.192
	-0.343
	0.100
	-.571*
	-.721**

	
	p
	0.011
	0.000
	0.000
	0.000
	0.000
	 
	0.000
	0.850
	0.000
	0.676
	0.791
	0.069
	0.000
	0.000
	0.000
	0.002
	0.000
	0.019
	0.076
	0.000
	0.734
	0.529
	0.252
	0.723
	0.026
	0.002

	Coarse root
	rs
	.646**
	.821**
	.879**
	.868**
	.921**
	.943**
	1.000
	-0.043
	-.789**
	-0.004
	0.054
	.514*
	.904**
	.736**
	.789**
	.746**
	.771**
	.529*
	0.396
	.786**
	0.066
	0.165
	-0.370
	0.000
	-0.496
	-.711**

	
	p
	0.009
	0.000
	0.000
	0.000
	0.000
	0.000
	 
	0.879
	0.000
	0.990
	0.850
	0.050
	0.000
	0.002
	0.000
	0.001
	0.001
	0.043
	0.143
	0.001
	0.831
	0.590
	0.213
	1.000
	0.060
	0.003

	Live fine small roots
	rs
	0.289
	0.332
	-0.211
	-0.264
	0.061
	-0.054
	-0.043
	1.000
	0.071
	-.689**
	0.332
	-0.346
	-0.179
	-0.364
	-0.429
	-0.396
	-0.443
	-0.454
	-0.255
	-0.229
	-0.016
	0.082
	-0.072
	-.604*
	0.471
	0.304

	
	p
	0.296
	0.226
	0.451
	0.341
	0.830
	0.850
	0.879
	 
	0.800
	0.004
	0.226
	0.206
	0.524
	0.182
	0.111
	0.143
	0.098
	0.089
	0.360
	0.413
	0.957
	0.789
	0.816
	0.017
	0.076
	0.271

	Vege-tation
	rs
	-.743**
	-.814**
	-.814**
	-.782**
	-.918**
	-.796**
	-.789**
	0.071
	1.000
	-0.082
	-0.071
	-.789**
	-.911**
	-.871**
	-.854**
	-.825**
	-.875**
	-.796**
	-0.367
	-.796**
	-0.357
	-0.203
	0.149
	0.071
	.539*
	.864**

	
	p
	0.002
	0.000
	0.000
	0.001
	0.000
	0.000
	0.000
	0.800
	 
	0.771
	0.800
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.178
	0.000
	0.231
	0.505
	0.627
	0.800
	0.038
	0.000

	Litter layer amend
	rs
	-0.439
	-0.346
	0.204
	0.289
	-0.118
	0.118
	-0.004
	-.689**
	-0.082
	1.000
	-0.164
	0.236
	0.200
	0.236
	0.304
	0.211
	0.339
	0.264
	0.346
	0.211
	-0.132
	-0.088
	0.188
	0.443
	-0.400
	-0.157

	
	p
	0.101
	0.206
	0.467
	0.296
	0.676
	0.676
	0.990
	0.004
	0.771
	 
	0.558
	0.398
	0.475
	0.398
	0.271
	0.451
	0.216
	0.341
	0.207
	0.451
	0.668
	0.775
	0.539
	0.098
	0.140
	0.576

	Humus layer
	rs
	0.389
	0.207
	-0.132
	-0.154
	0.039
	0.075
	0.054
	0.332
	-0.071
	-0.164
	1.000
	0.157
	0.050
	0.079
	-0.046
	-0.075
	-0.071
	0.007
	-0.511
	0.164
	-0.489
	-0.088
	-0.492
	-0.293
	0.350
	-0.154

	
	p
	0.152
	0.459
	0.639
	0.585
	0.889
	0.791
	0.850
	0.226
	0.800
	0.558
	 
	0.576
	0.860
	0.781
	0.869
	0.791
	0.800
	0.980
	0.052
	0.558
	0.090
	0.775
	0.088
	0.289
	0.201
	0.585

	Soil 0-40 cm
	rs
	.514*
	0.475
	0.486
	0.507
	.568*
	0.482
	.514*
	-0.346
	-.789**
	0.236
	0.157
	1.000
	.750**
	.729**
	.696**
	.714**
	.750**
	.664**
	0.369
	.804**
	0.082
	-0.049
	-0.293
	0.136
	-.575*
	-.889**

	
	p
	0.050
	0.074
	0.066
	0.054
	0.027
	0.069
	0.050
	0.206
	0.000
	0.398
	0.576
	 
	0.001
	0.002
	0.004
	0.003
	0.001
	0.007
	0.176
	0.000
	0.789
	0.873
	0.332
	0.630
	0.025
	0.000

	Total C stock
	rs
	.643**
	.757**
	.907**
	.914**
	.896**
	.921**
	.904**
	-0.179
	-.911**
	0.200
	0.050
	.750**
	1.000
	.871**
	.886**
	.825**
	.893**
	.693**
	.566*
	.936**
	0.176
	0.203
	-0.271
	0.157
	-.657**
	-.896**

	
	p
	0.010
	0.001
	0.000
	0.000
	0.000
	0.000
	0.000
	0.524
	0.000
	0.475
	0.860
	0.001
	 
	0.000
	0.000
	0.000
	0.000
	0.004
	0.028
	0.000
	0.566
	0.505
	0.371
	0.576
	0.008
	0.000


Table S6. Spearman rank correlation coefficients (rs) and their significance (p) for the carbon stocks, transfers and water fluxes studied. n =15 except for percolation water DOC variables n = 13. LF = litterfall, BD = Bulk deposition, TF = throughfall



	 
	Needle
	Living branch
	Dead branch
	Stem
	Bark
	Stump
	Coarse root
	Live fine small roots
	Under-story vege-tation
	Litter layer (amend-ed)
	Humus layer
	Soil 0-40 cm
	Total C stock
	Needle LF
	Total funnel LF
	Large branch LF
	All LF
	Stump-stem incre-ment
	DOC BD
	DOC   TF
	DOC 5 cm
	DOC 20 cm
	DOC 40 cm
	Cellu-lose weight loss
	Latitude 
	Soil org. layer C:N

	Needle LF
	rs
	.646**
	.636*
	.829**
	.814**
	.811**
	.789**
	.736**
	-0.364
	-.871**
	0.236
	0.079
	.729**
	.871**
	1.000
	.954**
	.875**
	.950**
	.893**
	0.386
	.843**
	0.247
	0.181
	-0.265
	0.225
	-.689**
	-.882**

	
	p
	0.009
	0.011
	0.000
	0.000
	0.000
	0.000
	0.002
	0.182
	0.000
	0.398
	0.781
	0.002
	0.000
	 
	0.000
	0.000
	0.000
	0.000
	0.156
	0.000
	0.415
	0.553
	0.381
	0.420
	0.004
	0.000

	Tot FunnelLF
	rs
	.536*
	.593*
	.871**
	.846**
	.811**
	.836**
	.789**
	-0.429
	-.854**
	0.304
	-0.046
	.696**
	.886**
	.954**
	1.000
	.854**
	.993**
	.836**
	0.466
	.843**
	0.209
	0.121
	-0.249
	0.289
	-.696**
	-.829**

	
	p
	0.040
	0.020
	0.000
	0.000
	0.000
	0.000
	0.000
	0.111
	0.000
	0.271
	0.869
	0.004
	0.000
	0.000
	 
	0.000
	0.000
	0.000
	0.080
	0.000
	0.494
	0.694
	0.413
	0.296
	0.004
	0.000

	Large branch LF
	rs
	0.507
	.571*
	.796**
	.811**
	.786**
	.721**
	.746**
	-0.396
	-.825**
	0.211
	-0.075
	.714**
	.825**
	.875**
	.854**
	1.000
	.875**
	.846**
	0.404
	.739**
	0.242
	0.236
	-0.110
	0.243
	-.729**
	-.800**

	
	p
	0.054
	0.026
	0.000
	0.000
	0.001
	0.002
	0.001
	0.143
	0.000
	0.451
	0.791
	0.003
	0.000
	0.000
	0.000
	 
	0.000
	0.000
	0.136
	0.002
	0.426
	0.437
	0.719
	0.383
	0.002
	0.000

	All LF
	rs
	0.511
	.575*
	.857**
	.836**
	.800**
	.807**
	.771**
	-0.443
	-.875**
	0.339
	-0.071
	.750**
	.893**
	.950**
	.993**
	.875**
	1.000
	.846**
	0.495
	.850**
	0.231
	0.104
	-0.188
	0.286
	-.714**
	-.843**

	
	p
	0.052
	0.025
	0.000
	0.000
	0.000
	0.000
	0.001
	0.098
	0.000
	0.216
	0.800
	0.001
	0.000
	0.000
	0.000
	0.000
	 
	0.000
	0.061
	0.000
	0.448
	0.734
	0.539
	0.302
	0.003
	0.000

	Incre-ment
	rs
	.532*
	0.500
	.721**
	.686**
	.689**
	.596*
	.529*
	-0.454
	-.796**
	0.264
	0.007
	.664**
	.693**
	.893**
	.836**
	.846**
	.846**
	1.000
	0.227
	.604*
	0.423
	0.203
	0.000
	0.161
	-.761**
	-.754**

	
	p
	0.041
	0.058
	0.002
	0.005
	0.004
	0.019
	0.043
	0.089
	0.000
	0.341
	0.980
	0.007
	0.004
	0.000
	0.000
	0.000
	0.000
	 
	0.415
	0.017
	0.150
	0.505
	1.000
	0.567
	0.001
	0.001

	DOC BD
	rs
	-0.073
	0.162
	.529*
	.580*
	0.353
	0.471
	0.396
	-0.255
	-0.367
	0.346
	-0.511
	0.369
	.566*
	0.386
	0.466
	0.404
	0.495
	0.227
	1.000
	.600*
	0.198
	0.195
	0.054
	.542*
	-.721**
	-0.413

	
	p
	0.797
	0.564
	0.043
	0.023
	0.197
	0.076
	0.143
	0.360
	0.178
	0.207
	0.052
	0.176
	0.028
	0.156
	0.080
	0.136
	0.061
	0.415
	 
	0.018
	0.518
	0.524
	0.861
	0.037
	0.002
	0.126

	DOC TF
	rs
	.571*
	.611*
	.771**
	.786**
	.743**
	.818**
	.786**
	-0.229
	-.796**
	0.211
	0.164
	.804**
	.936**
	.843**
	.843**
	.739**
	.850**
	.604*
	.600*
	1.000
	0.044
	0.066
	-0.414
	0.304
	-.711**
	-.911**

	
	p
	0.026
	0.016
	0.001
	0.001
	0.002
	0.000
	0.001
	0.413
	0.000
	0.451
	0.558
	0.000
	0.000
	0.000
	0.000
	0.002
	0.000
	0.017
	0.018
	 
	0.887
	0.831
	0.159
	0.271
	0.003
	0.000

	DOC 5 cm
	rs
	0.253
	0.253
	0.269
	0.214
	0.319
	0.104
	0.066
	-0.016
	-0.357
	-0.132
	-0.489
	0.082
	0.176
	0.247
	0.209
	0.242
	0.231
	0.423
	0.198
	0.044
	1.000
	.643*
	0.536
	0.176
	0.304
	-0.104

	
	p
	0.405
	0.405
	0.374
	0.482
	0.289
	0.734
	0.831
	0.957
	0.231
	0.668
	0.090
	0.789
	0.566
	0.415
	0.494
	0.426
	0.448
	0.150
	0.518
	0.887
	 
	0.018
	0.059
	0.566
	0.271
	0.734

	DOC 20 cm
	rs
	0.143
	0.203
	0.253
	0.231
	0.297
	0.192
	0.165
	0.082
	-0.203
	-0.088
	-0.088
	-0.049
	0.203
	0.181
	0.121
	0.236
	0.104
	0.203
	0.195
	0.066
	.643*
	1.000
	0.492
	0.286
	.864**
	-0.038

	
	p
	0.642
	0.505
	0.405
	0.448
	0.325
	0.529
	0.590
	0.789
	0.505
	0.775
	0.775
	0.873
	0.505
	0.553
	0.694
	0.437
	0.734
	0.505
	0.524
	0.831
	0.018
	 
	0.088
	0.344
	0.000
	0.901

	DOC 40 cm
	rs
	-0.492
	-0.387
	-0.050
	-0.133
	-0.238
	-0.343
	-0.370
	-0.072
	0.149
	0.188
	-0.492
	-0.293
	-0.271
	-0.265
	-0.249
	-0.110
	-0.188
	0.000
	0.054
	-0.414
	0.536
	0.492
	1.000
	0.050
	-0.157
	0.370

	
	p
	0.088
	0.192
	0.872
	0.666
	0.434
	0.252
	0.213
	0.816
	0.627
	0.539
	0.088
	0.332
	0.371
	0.381
	0.413
	0.719
	0.539
	1.000
	0.861
	0.159
	0.059
	0.088
	 
	0.872
	0.576
	0.213

	Cellu weight loss
	rs
	-0.314
	-0.339
	0.139
	0.236
	-0.132
	0.100
	0.000
	-.604*
	0.071
	0.443
	-0.293
	0.136
	0.157
	0.225
	0.289
	0.243
	0.286
	0.161
	.542*
	0.304
	0.176
	0.286
	0.050
	1.000
	-0.154
	-0.129

	
	p
	0.254
	0.216
	0.621
	0.398
	0.639
	0.723
	1.000
	0.017
	0.800
	0.098
	0.289
	0.630
	0.576
	0.420
	0.296
	0.383
	0.302
	0.567
	0.037
	0.271
	0.566
	0.344
	0.872
	 
	0.585
	0.648

	Latitude
	rs
	-0.114
	-0.271
	-.593*
	-.686**
	-0.482
	-.571*
	-0.496
	0.471
	.539*
	-0.400
	0.350
	-.575*
	-.657**
	-.654**
	-.696**
	-.729**
	-.714**
	-.532*
	-.787**
	-.686**
	-0.049
	-0.077
	0.238
	-.561*
	1.000
	.607*

	
	p
	0.685
	0.328
	0.020
	0.005
	0.069
	0.026
	0.060
	0.076
	0.038
	0.140
	0.201
	0.025
	0.008
	0.008
	0.004
	0.002
	0.003
	0.041
	0.000
	0.005
	0.873
	0.803
	0.434
	0.030
	 
	0.016

	C:N
	rs
	-.689**
	-.643**
	-.746**
	-.750**
	-.761**
	-.721**
	-.711**
	0.304
	.864**
	-0.157
	-0.154
	-.889**
	-.896**
	-.882**
	-.829**
	-.800**
	-.843**
	-.754**
	-0.413
	-.911**
	-0.104
	-0.038
	0.370
	-0.129
	.607*
	1.000

	org.
	p
	0.004
	0.010
	0.001
	0.001
	0.001
	0.002
	0.003
	0.271
	0.000
	0.576
	0.585
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.001
	0.126
	0.000
	0.734
	0.901
	0.213
	0.648
	0.016
	 


Table S6 continues.
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