Carbon stock, fluxes, and partitioning in Pinus taeda plantations are affected by genetic variation and stand density
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Additional supporting files
Table S1. Growth metrics of Pinus taeda varieties at ages 7–9 grown under contrasting planting densities.
	
	
	DBH (cm)
	H (m)
	BA (m2 ha-1)
	Vol (m3 ha-1)
	MAI (m3 ha-1 year-1)

	Density
	Variety
	Age 7
	Age 8
	Age 9
	Age 7
	Age 8
	Age 9
	Age 7
	Age 8
	Age 9
	Age 7
	Age 8
	Age 9
	Age 7
	Age 8
	Age 9

	High
	C1
	19.35
	20.19
	21.16
	12.41
	14.43
	15.41
	56.02
	61.17
	65.47
	234.82
	274.09
	307.33
	33.55
	34.26
	34.15

	High
	C2
	18.57
	19.46
	20.02
	12.98
	15.50
	16.29
	49.13
	54.08
	57.29
	201.91
	239.29
	261.88
	28.84
	29.91
	29.10

	High
	C3
	18.01
	18.87
	19.94
	12.48
	14.82
	15.47
	47.63
	52.31
	58.24
	188.35
	222.14
	260.43
	26.91
	27.77
	28.94

	High
	C4
	17.70
	18.75
	19.72
	12.41
	14.45
	15.49
	47.95
	54.10
	58.15
	195.26
	239.00
	268.93
	27.89
	29.87
	29.88

	High
	OP
	18.47
	19.24
	20.36
	12.76
	14.57
	15.99
	50.50
	55.02
	58.61
	210.88
	244.82
	274.89
	30.13
	30.60
	30.54

	Low
	C2
	24.54
	26.39
	27.54
	13.15
	15.37
	16.46
	28.39
	32.83
	35.78
	141.10
	177.47
	202.57
	20.16
	22.18
	22.51

	Low
	C3
	22.46
	24.05
	25.55
	12.22
	14.49
	15.31
	23.30
	26.74
	30.15
	107.22
	134.19
	159.84
	15.32
	16.77
	17.76

	Low
	OP
	23.80
	25.51
	26.68
	12.72
	14.22
	15.49
	26.02
	29.99
	32.88
	127.45
	158.83
	183.57
	18.21
	19.85
	20.40


DBH: Diameter at breast height; H: Total height; BA: Basal area; Vol: Volume; MAI: Mean annual increment.


[bookmark: _Hlk203128354]Table S2. Carbon fluxes (kg C m-² year-¹) of each component of Pinus taeda varieties at age 8 years growing under high planting density. Values in parentheses represent the standard error of the mean (n = 3). Values followed by different letters within a row show statistical differences among varieties based on Tukey's test (p = 0.05). Negative values indicate a decrease through the year of measurement. 
	[bookmark: _Hlk203146749]
	Variety
	

	Flux
	C3—narrow
	C1—medium
	C2—broad
	C4—broad
	OP
	p-value

	ANPP
	2.79 (0.21) a
	3.14 (0.93) a
	2.73 (0.42) a
	2.63 (0.46) a
	1.85 (1.3) a
	0.578

	Foliage
	0.22 (0.04) a
	0.33 (0.07) a
	0.30 (0.04) a
	0.21 (0.06) a
	0.31 (0.02) a
	0.112

	Branches
	-0.91 (0.16) a
	-0.67 (0.79) a
	-1.17 (0.29) a
	-1.07 (0.28) a
	-1.4 (0.31) a
	0.542

	Bole
	3.47 (0.14) a
	3.48 (0.4) a
	3.61 (0.65) a
	3.50 (0.68) a
	2.94 (1.07) a
	0.864

	TBCF
	2.85 (0.25) a
	2.16 (0.14) ab
	2.25 (0.39) ab
	2.03 (0.04) b
	2.08 (0.13) b
	0.025

	Coarse roots
	0.21 (0.08) a
	0.26 (0.11) a
	0.22 (0.1) a
	0.37 (0.11) a
	0.26 (0.18) a
	0.723

	Fs
	2.85 (0.32) a
	2.19 (0.04) ab
	2.40 (0.30) ab
	1.93 (0.09) b
	2.20 (0.27) ab
	0.028

	Litterfall
	0.26 (0.01) b
	0.25 (0.02) b
	0.32 (0.01) a
	0.27 (0.01) b
	0.34 (0.01) a
	< 0.001

	Litter layer
	0.04 (0.01) a
	-0.05 (0.06) a
	-0.06 (0.04) a
	-0.01 (0.07) a
	-0.04 (0.07) a
	0.385

	Rag
	3.14 (0.24) a
	3.54 (1.04) a
	3.08 (0.47) a
	2.97 (0.52) a
	2.09 (1.47) a
	0.578

	GPP
	8.78 (0.6) a
	8.83 (2.03) a
	8.06 (1.26) a
	7.63 (0.94) a
	6.02 (2.65) a
	0.476

	NEP
	2.79 (0.17) a
	3.10 (1.01) a
	2.58 (0.49) a
	2.73 (0.50) a
	1.73 (1.40) a
	0.576


ANPP = aboveground net primary production; Rag = aboveground autotrophic respiration; TBCF = carbon flux to soil; Fs = soil CO2 efflux; GPP = gross primary production; WNPP = wood net primary production; NEP = net ecosystem productivity. 

Table S3. Carbon fluxes (kg C m-² year-¹) of each component of different Pinus taeda varieties at age 9 years growing under contrasting planting densities. Values in parentheses represent the standard error (n = 3). Values followed by the same uppercase letters do not differ significantly between densities for the same variety. Values followed by the same lowercase letters do not differ significantly among varieties at the same density.  
	[bookmark: _Hlk204266357]Stand density
	LD
	HD
	LD
	HD
	LD
	HD

	Variety
	C2—broad
	C2—broad
	C3—narrow
	C3—narrow
	OP
	OP

	ANPP
	0.57 (0.07) Ba
	1.61 (0.07) Aa
	0.7 (0.14) Ba
	2.21 (0.16) Aa
	0.58 (0.06) Aa
	1.92 (0.47) Aa

	p-value
	Varieties = 0.411
	Planting density = < 0.001
	Varieties × planting density = 0.679

	Foliage
	0.19 (0.02) Aa
	0.25 (0.02) Aa
	0.26 (0.08) Aa
	0.27 (0.07) Aa
	0.17 (0.03) Aa
	0.21 (0.04) Aa

	p-value
	Varieties = 0.461
	Planting density = 0.491
	Varieties × planting density = 0.933

	Branches
	0.04 (0.02) Ba
	0.09 (0.02) Aa
	0.04 (0.03) Aa
	0.13 (0.06) Aa
	0.08 (0.04) Aa
	0.16 (0.06) Aa

	p-value
	Varieties = 0.541
	Planting density = 0.099
	Varieties × planting density = 0.926

	Bole
	0.34 (0.03) Ba
	1.27 (0.04) Aa
	0.4 (0.03) Ba
	1.81 (0.04) Aa
	0.33 (0.03) Aa
	1.55 (0.39) Aa

	p-value
	Varieties = 0.355
	Planting density = < 0.001
	Varieties × planting density = 0.498

	TBCF
	2.93 (0.37) Aa
	2.8 (0.46) Aa
	2.6 (0.11) Aa
	3.38 (0.2) Aa
	2.74 (0.15) Aa
	2.97 (0.4) Aa

	p-value
	Varieties = 0.929
	Planting density = 0.367
	Varieties × planting density = 0.504

	Coarse roots
	0.06 (0.01) Ba
	0.17 (0.01) Ab
	0.11 (0.01) Ba
	0.46 (0.03) Aa
	0.05 (0.02) Aa
	0.16 (0.04) Ab

	p-value
	Varieties = < 0.001
	Planting density = < 0.001
	Varieties × planting density = < 0.001

	Fs
	3.06 (0.35) Aa
	2.87 (0.49) Aa
	2.62 (0.1) Aa
	3.08 (0.25) Aa
	2.85 (0.14) Aa
	3.12 (0.39) Aa

	p-value
	Varieties = 0.935
	Planting density = 0.575
	Varieties × planting density = 0.704

	Litterfall
	0.25 (0.01) Bb
	0.4 (0.02) Aa
	0.2 (0.01) Bc
	0.29 (0.01) Ab
	0.27 (0.01) Ba
	0.43 (0.02) Aa

	p-value
	Varieties = < 0.001
	Planting density = < 0.001
	Varieties × planting density = 0.050

	Litter layer
	0.07 (0.04) Aa
	0.15 (0.04) Aa
	0.07 (0.03) Aa
	0.13 (0.01) Aa
	0.12 (0.02) Aa
	0.13 (0.05) Aa

	p-value
	Varieties = 0.875
	Planting density = 0.143
	Varieties × planting density = 0.635

	Rag
	0.7 (0.07) Ba
	1.82 (0.08) Aa
	0.79 (0.16) Ba
	2.5 (0.18) Aa
	0.66 (0.06) Aa
	2.16 (0.53) Aa

	p-value
	Varieties = 0.411
	Planting density = < 0.001
	Varieties × planting density = 0.679

	GPP
	4.14 (0.45) Ba
	6.23 (0.4) Aa
	4.09 (0.39) Ba
	8.09 (0.35) Aa
	3.99 (0.27) Aa
	7.05 (1.09) Aa

	p-value
	Varieties = 0.441
	Planting density = < 0.001
	Varieties × planting density = 0.410

	NEP
	0.39 (0.06) Ba
	1.54 (0.09) Aa
	0.68 (0.17) Ba
	2.51 (0.16) Aa
	0.48 (0.07) Aa
	1.77 (0.45) Aa

	p-value
	Varieties = 0.093
	Planting density = < 0.001
	Varieties × planting density = 0.372


ANPP = aboveground net primary production; Rag = aboveground autotrophic respiration; TBCF = carbon flux to soil; Fs = soil CO2 efflux; GPP = gross primary production; WNPP = wood net primary production; NEP = net ecosystem productivity. 

