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Supplementary Materials: Sub-Soiling and Genotype Selection Improves Populus

Productivity Grown on a North Carolina Sandy Soil

Shawn Dayson Shifflett, Dennis W. Hazel and Elizabeth Guthrie Nichols

Table S1. Mean relative percent difference and one standard deviation (SD) for duplicate parameter measurements collected. LAI, Leaf Area Index.

Relative Percent Difference

Parameter n Mean SD

Height 59 1.7% 5.7%

Basal Diameter 59 5.4% 14%
Diameter at Breast Height 59 2.5% 5.6%
4 7.1% 6.2%

% Nitrogen 8 7.0% 5.0%
Chlorophyll Content 8 15% 17%
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Table S2. Number of planted trees, number of living trees, percent survival, percent mortality, mean height and one standard deviation (SD), mean basal diameter and SD,

total volume, and mean volume and SD for trees planted in April 2014. Means are listed by overall performance (combined), and then partitioned by soil tillage treatment.

Parent Species Total Planted Height (m) DBH (cm) Volume (dm?)
Genotype Treatment Alive Survival Mortality Mean SD Mean SD Total Mean SD
P. deltoides Combined 384 305 79% 21% 5.9 14 5.4 2.2 8533 33 20

Disked 192 137 71% 29% 5.7 1.3 5.0 2.1 3398 29 17

Sub-soiled 192 168 88% 13% 6.1 14 5.7 2.2 5135 28 21

140 Combined 96 78 81% 19% 6.1 1.3 6.3 2.1 2597 25 18
Disked 48 39 81% 19% 6.0 1.2 5.7 2.1 1126 31 23

Sub-soiled 48 39 81% 19% 6.2 14 6.8 2.0 1471 38 22

176 Combined 96 77 80% 20% 5.8 1.3 5.5 2.1 2328 30 22
Disked 48 35 73% 27% 5.7 1.3 5.5 2.4 1040 30 23

Sub-soiled 48 42 88% 13% 5.9 1.3 5.5 1.8 1288 31 21

356 Combined 96 82 85% 15% 6.5 1.2 5.3 2.0 2295 28 20
Disked 48 37 77% 23% 6.0 1.3 4.6 1.5 833.9 23 14
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Table S3. Mean foliar nitrogen and one standard deviation (SD), phosphorous + SD, potassium + SD, magnesium * SD, calcium + SD, and sulfur + SD for trees. Means are
listed by overall performance (combined), and then partitioned by soil tillage treatment.

Genotype Treatment " % Nitrogen % Phosphorous % Potassium % Magnesium % Calcium % Sulfur
Clone Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
P. deltoides Combined 32 279 033 025 0.07 1.49 0.35 0.34 0.07 1.66 0.44 0.54 0.08
Disked 16 275 034 0.28 0.08 1.54 0.28 0.34 0.06 1.57 0.37 0.56 0.06
Sub-soiled 16 284 032 023 0.05 1.43 0.41 0.35 0.07 1.75 0.10 0.51 0.10
140 Combined 8 287 034 025 0.07 1.43 0.28 0.33 0.08 1.79 0.40 0.53 0.03
Disked 4 262 017 025 0.08 1.26 0.18 0.37 0.07 1.98 0.37 0.54 0.03
Sub-soiled 4 312 029 024 0.06 1.60 0.28 0.29 0.08 1.60 0.28 0.52 0.03
176 Combined 8 281 042 024 0.05 1.29 0.27 0.37 0.07 1.89 0.36 0.56 0.06
Disked 4 3.05 047 027 0.06 1.52 0.09 0.30 0.02 1.58 0.17 0.58 0.08
Sub-soiled 4 258 018 021 0.01 1.05 0.09 0.43 0.03 2.19 0.15 0.53 0.03
356 Combined 8 268 023 0.28 0.09 1.84 0.35 0.33 0.06 1.44 0.40 0.56 0.09
Disked 4 254 006 030 0.13 1.80 0.35 0.30 0.13 1.27 0.32 0.55 0.04
Sub-soiled 4 282 027 025 0.05 1.88 0.39 0.36 0.06 1.61 0.43 0.58 0.13
373 Combined 8 282 033 025 0.06 1.39 0.26 0.35 0.05 1.53 0.52 0.50 0.12
Disked 4 280 037 029 0.02 1.58 0.19 0.38 0.06 1.45 0.20 0.59 0.07
Sub-soiled 4 282 027 025 0.05 1.88 0.39 0.36 0.06 1.61 0.43 0.58 0.13
P. trichocarpa x P. deltoides Combined 40 292 032 025 0.06 1.53 0.24 0.26 0.07 1.03 0.23 0.33 0.06
Disked 20 288 038 027 0.07 1.55 0.30 0.25 0.04 0.97 0.24 0.32 0.04
Sub-soiled 20 295 025 024 0.05 1.52 0.17 0.27 0.97 1.09 0.22 0.34 0.07
185 Combined 8 281 018 0.28 0.06 1.35 0.23 0.25 0.03 1.27 0.16 0.29 0.02
Disked 4 271 019 0.29 0.07 1.38 0.30 0.26 0.02 1.28 0.24 0.29 0.02
Sub-soiled 4 292 018 0.28 0.06 1.32 0.16 0.25 0.04 1.26 0.06 0.29 0.03
187 Combined 8 322 016 027 0.05 1.52 0.24 0.23 0.05 0.94 0.14 0.32 0.02
Disked 4 316 020 0.28 0.06 1.47 0.36 0.26 0.06 0.93 0.19 0.32 0.02
Sub-soiled 4 329 018 026 0.05 1.57 0.04 0.20 0.02 0.95 0.08 0.32 0.03
188 Combined 8 312 044 026 0.06 1.55 0.32 0.30 0.12 1.13 0.25 0.38 0.09
Disked 4 323 060 0.29 0.08 1.63 0.45 0.24 0.02 0.95 0.21 0.34 0.05
Sub-soiled 4 3.00 025 024 0.02 1.48 0.16 0.36 0.14 1.31 0.13 0.42 0.11
229 Combined 8 264 011 0.21 0.05 1.66 0.16 0.21 0.05 0.80 0.11 0.30 0.02
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Disked 4 256 010 023 006 162 019 023 003 078 014 031 003

Sub-soiled 4 271 006 020 002 170 014 022 004 081 009 030 001

339 Combined 8 280 018 023 004 159 014 031 007 103 018 036 004

Disked 4 276 014 024 005 166 016 028 004 094 017 035 005

Sub-soiled 4 283 023 022 004 153 008 035 007 112 017 038  0.04

P. deltoides x P. Combined 8 276 033 022 003 157 012 030 005 108 027 037  0.02
maximowiczii

Disked 4 268 037 023 003 156 007 029 002 107 028 037 003

Sub-soiled 4 285 031 021 003 158 017 031 008 109 029 037 003

230 Combined 8 276 033 022 003 157 012 030 005 108 027 037  0.02

Disked 4 268 037 023 003 156 007 029 002 107 028 037 003

Sub-soiled 4 285 031 021 003 158 017 031 008 109 029 037 003

Overall Combined 80 285 033 025 006 152 028 029 008 129 045 042 012

Disked 40 281 037 027 007 155 027 029 006 122 041 042 013

Sub-soiled 40 289 028 023 005 149 029 031 009 135 048 041 011
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Table S4. Mean Leaf Area Index (LAI) and one standard deviation (SD) collected in October 2014.

Genotype Treatment n LAL
Clone Mean SD
P. deltoides Combined 16 2.09 0.68
Disked 8 1.82 0.69
Sub-soiled 8 2.33 0.60
140 Combined 4 2.30 0.34
Disked 2 2.08 0.17
Sub-soiled 2 2.52 0.35
176 Combined 4 247 0.85
Disked 2 2.25 1.30
Sub-soiled 2 2.69 0.51
356 Combined 3 2.03 0.48
Disked 2 1.47 0.02
Sub-soiled 2 2.31 0.02
373 Combined 4 1.55 0.71
Disked 2 1.39 0.03
Sub-soiled 2 1.81 1.12
P. trichocarpa x P. deltoides Combined 20 1.36 0.48
Disked 10 1.52 0.51
Sub-soiled 10 1.21 0.43
185 Combined 4 2.04 0.32
Disked 2 1.81 0.27
Sub-soiled 2 2.27 0.15
187 Combined 4 1.02 0.35
Disked 2 0.94 0.57
Sub-soiled 2 1.11 0.07
188 Combined 4 1.12 0.21
Disked 2 1.11 0.29
Sub-soiled 2 1.13 0.22
229 Combined 4 1.56 0.37
Disked 2 1.28 0.17
Sub-soiled 2 1.84 0.28
339 Combined 4 1.09 0.26
Disked 2 0.93 0.23
Sub-soiled 2 1.25 0.22
P. deltoides x P. Combined 4 150 031

Maximowiczii

Disked 2 1.60 0.10
Sub-soiled 2 1.45 0.42
230 Combined 4 1.50 0.31
Disked 2 1.60 0.10
Sub-soiled 2 1.45 0.42
Overall Combined 39 1.65 0.65
Disked 18 1.47 0.60
Sub-soiled 21 1.80 0.66
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Figure S1. Cross-plots of (A) chlorophyll content (mg-g™) vs. foliar nitrogen (%); (B) foliar nitrogen
(%), vs. volume index (dm?); and (C) volume index (dm?) vs. chlorophyll content (mg-g) for Populus
genotypes. Circles (O) represent P. deltoides genotypes, triangles (A) represent a P. deltoides x P.
maximowiczii genotype, and squares (0) represent P. trichocarpa x P. deltoides genotypes. Trend lines
are shown as dashed lines. R? values are located in the top right of each cross plot.



