Supplementary Material for Woods et al.
Supplementary Table 1. Summary table of parent, F1 and F2 phenotype values.
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Supplementary Table 2. F2 phenotype correlations and their significance values.
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Supplementary Table 3. Parent allele effects on phenotype values at each identified QTL for agronomic traits.
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Supplementary Table 4. Summary information regarding the percent variance explained by each identified QTL cluster.
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Supplementary Table 5. Parent allele effects on phenotype values at each identified QTL for biochemical traits.
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Supplementary Table 6. ANOVA table showing results for tests of mean differences among F2 agronomic traits at the non-synonymous SNP within the predicted TINY coding sequence.
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Supplementary Table 7: Table displaying the corresponding chromosomes from the Finola, CS_10 and Purple Kush C. sativa assemblies.
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Supplementary Table 8: Additive and dominance effects for individual agronomic trait QTL.
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Supplementary Table 9: Additive and dominance effects for individual biochemical trait QTL.
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Supplementary Figure 1. Epistatic interaction of the stem diameter QTL SD.1 and SD.5. Line colors indicate F2 plant genotype at SD.1 while x-axis positions indicate F2 plant genotype at SD.5. Y-axis indicates the mean (± standard error) quantile normalized stem diameter quantities. Lesser y-axis values indicate smaller stem diameters while higher y-axis values indicate larger stem diameters.
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Supplementary Figure 2: Shown are the F2 quantile normalized phenotype values (± standard error) across each F2 plant genotype. Lesser y-axis values indicate lower seed mass while higher y-axis values indicate greater seed yield.
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Supplementary Figure 3: Shown are the F2 quantile normalized phenotype values (± standard error) across each F2 plant genotype. Lesser y-axis values indicate lower seed mass while higher y-axis values indicate greater days to maturity.
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Supplementary Figure 4. Shown are the F2 quantile normalized phenotype values (± standard error) across each F2 plant genotype. Lesser y-axis values indicate lower seed mass while higher y-axis values indicate greater thousand seed mass.







[image: ]Supplementary Figure 5. Boxplots with individual points showing differences for agronomic trait performance among F2 line genotypes at the single non-synonymous SNP identified in TINY. X-axis positions indicate the F2 individual allelic state at the TINY non-synonymous SNP. “C” indicates homozygous for cytosine, “T” indicates homozygous for thymine and “Y” indicates a heterozygote. “C” alleles are derived from the USO31 parent while “T” alleles are derived from the Carmagnola parent. Y-axis positions indicate the quantile normalized values for the respective trait.
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Supplementary Figure 6. Amino acid alignments between olivetol synthase from Taura et al. 2009 and the two transcripts we designed for Carmagnola and USO31. Amino acid substitutions are indicated by the orange points.




































Supplementa[image: ]ry Figure 7. Epistatic interaction of the caryophyllene oxide QTL CO.1 and CO.2. Line colors indicate F2 plant genotype at CO.1 while x-axis positions indicate F2 plant genotype at CO.2. Y-axis indicates the mean (± standard error) quantile normalized caryophyllene oxide quantities. Lesser y-axis values indicate lower quantities while higher y-axis values indicate greater quantities of caryophyllene oxide produced.

[image: ]Supplementary Figure 8: Shown are the physical versus genetic positions for the SNPs used in linkage map construction that correspond to each chromosome in version 2 of the Finola assembly. X-axis indicates the physical positions (mega base pairs) of the SNPs in the Finola assembly while y-axis positions indicate the genetic positions (centiMorgans) of the SNPs in the linkage map.





















[image: ]Supplementary Figure 9. Epistatic interaction of the alpha-pinene QTL AP.1 and AP.5. Line colors indicate F2 plant genotype at AP.1 while x-axis positions indicate F2 plant genotype at AP.5. Y-axis indicates the mean (± standard error) quantile normalized alpha-pinene quantities. Lesser y-axis values indicate lower quantities while higher y-axis values indicate greater quantities of alpha-pinene produced.



[image: ]Supplementary Figure 10: Design of field experiment. Shown is an illustration of the field design used for our field experiment. The experiment had three replicate blocks of 375 plants (Carmagnola, USO31, F1 and 372 F2 plants). A single plant was contained in each experimental plot (green squares). 























>Carmagnola_TINY_predicted_cds
ATGAGAACATGGGGAAAATGGGTATCCGAAATTAGGGAGCCCCGGAAGAAGAATCGGATCTGGCTAGGAACTTTCTCAACACCAGAAATGGCGGCGCGTGCACACGACGTGGCGGCCTTAAGCATCAAGGGTAACTCTGCAATACTCAACTTCCCCGAGCTAGCCGGATCATTACCCCGGCCGGAATCTAACTCACCCCGAGACGTTCAAGCCGCGGCTACAAAAGCGGCTTTAATGGAGTTTCCGAACCCATCTCCTTCACCTTCCACGTCATCATCGACAACAACGAGTACTTCATCGACAATGTCGCAGACTTCGTCTTCGTCTTCTTCGTCGTTGGTGGCAACTTCGTCATCGAGCTACGACGTGTCGTCTTCGCCGGAAGAGCTGAGCGAGATAGTTGAGCTGCCGAGTTTGGATACGAGTTTCGAGTCGGGGAACGAGTTCGTTTTCGAAGACTCGGTAGAGGGGTGGCTGTATCCTCCTCCGCCGTGGTACCATCATCAGAGCTTGTTTGAAGAAAATTATGGGTACTTTAGGGAAGATCAGATAGCAATGTCAGAGCCAGAGTCTGCTATTCTATCATCTTTTGAGCCTTTATTATGGCAACATTAA




>USO31_TINY_predicted_cds
ATGAGAACATGGGGAAAATGGGTATCCGAAATTAGGGAGCCCCGGAAGAAGAATCGGATCTGGCTAGGAACTTTCTCAACACCAGAAATGGCGGCGCGTGCACACGACGTGGCGGCCTTAAGCATCAAGGGTAACTCTGCAATACTCAACTTCCCCGAGCTAGCCGGATCATTACCCCGGCCGGAATCTAACTCACCCCGAGACGTTCAAGCCGCGGCTACAAAAGCGGCTTTAATGGAGTTTCCGAACCCATCTCCTTCACCTTCCACGTCATCATCGACAACAACGAGTACTTCATCGACAATGTCGCAGACTTCGTCTTCGTCTTCTTCGTCGTTGGTGGCAACTTCGTCATCGAGCTACGACGTGTCGTCTTCGCCGGAAGAGCTGAGCGAGATAGTTGAGCTGCCGAGTTTGGATACGAGTTTCGAGCCGGGGAACGAGTTCGTTTTCGAAGACTCGGTAGAGGGGTGGCTGTATCCTCCTCCGCCGTGGTACCATCATCAGAGCTTGTTTGAAGAAAATTATGGGTACTTTAGGGAAGATCAGATAGCAATGTCAGAGCCAGAGTCTGCTATTCTATCATCTTTTGAGCCTTTATTATGGCAACATTAA


















>Carmagnola_derived_olivetol_synthase_cds
GGATCCAAAATGAATCACTTGCGAGCAGAAGGCCCCGCAACCGTCTTGGCTATTGGAACTGCTAATCCGGAGAATTTTCTGTTGCAAGATGAGTTCCCGGACTATTATTTCCGTGTTACTAAATCAGAACACATGACTCAGTTGAAGGAGAAGTTTCGTAAGATTTGCGATAAATCTATGATCCGAAAGCGGAATTGTTTCCTGAATGAGGAACACCTCAAACAAAATCCACGGCTCGTGGAACATGAAATGCAAACTCTCGACGCGCGACAAGATATGTTGGTTGTGGAAGTCCCCAAATTGGGAAAAGATGCTTGCGCTAAAGCTATCAAAGAATGGGGACAACCCAAATCTAAAATTACACATCTGATCTTTACTAGTGCCAGCACTACTGATATGCCAGGAGCCGACTATCACTGTGCTAAATTACTCGGATTGTCGCCCTCTGTCAAACGTGTGATGATGTACCAGTTAGGATGCTATGGTGGTGGCACTGTCTTGCGGATCGCTAAAGACATCGCCGAAAACAATAAAGGTGCCCGTGTTTTAGCAGTTTGCTGTGATATGACAGCGTGTTTGTTTCGCGGACCCTCTGACTCCAATTTGGAATTGTTAGTGGGTCAAGCTATCTTTGGAGACGGAGCTGCTGCTGTTATAGTTGGTGCAGAACCAGATGAATCGGTGGGTGAACGCCCCATTTTCGAATTGGTGTCGACAGGACAAACCTTCTTGCCTAATAGCGAAGGAACCATTGGCGGACATATCCGGGAAGCTGGTCTGATTTTCGATTTGCACAAGGATGTTCCAATGCTGATCTCTAATAATATCGAGAAATGCCTTATCGAGGCGTTCACTCCGATTGGTATCTCTGACTGGAACTCCATCTTTTGGATTACACATCCCGGTGGTAAAGCCATCTTAGATAAAGTGGAAGAAAAGCTGCATTTAAAATCAGACAAGTTTGTGGATAGCCGCCATGTCTTGTCTGAACATGGAAATATGTCTTCGTCTACTGTGCTGTTCGTCATGGACGAGTTGCGCAAACGGTCATTGGAAGAAGGAAAATCTACCACAGGCGATGGTTTCGAATGGGGAGTCTTGTTTGGCTTCGGTCCTGGCTTGACCGTCGAACGCGTGGTTCTCCGTTCGGTGCCTATCAATTATTAAGAATTCGCGGCCGCT
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GGATCCAAAATGAATCACTTGCGAGCAGAAGGCCCCGCATCCGTCTTGGCTATTGGAACTGCTAATCCGGAGAATATCCTGTTGCAAGATGAGTTCCCGGACTATTATTTCCGTGTTACTAAATCAGAACACATGACTCAGTTGAAGGAGAAGTTTCGTAAGATTTGCGATAAATCTATGATCCGAAAGCGGAATTGTTTCCTGAATGAGGAACACCTCAAACAAAATCCACGGCTCGTGGAACATGAAATGCAAACTCTCGACGCGCGACAAGATATGTTGGTTGTGGAAGTCCCCAAATTGGGAAAAGATGCTTGCGCTAAAGCTATCAAAGAATGGGGACAACCCAAATCTAAAATTACACATCTGATCTTTACTAGTGCCAGCACTACTGATATGCCAGGAGCCGACTATCACTGTGCTAAATTACTCGGATTGTCGCCCTCTGTCAAACGTGTGATGATGTACCAGTTAGGATGCTATGGTGGTGGCACTGTCTTGCGGATCGCTAAAGACATCGCCGAAAACAATAAAGGTGCCCGTGTTTTAGCAGTTTGCTGTGATATCATGGCGTGTTTGTTTCGCGGACCCTCTGAGTCCGACTTGGAATTGTTAGTGGGTCAAGCTATCTTTGGAGACGGAGCTGCTGCTGTTATAGTTGGTGCAGAACCAGATGAATCGGTGGGTGAACGCCCCATTTTCGAATTGGTGTCGACAGGACAAACCATCTTGCCTAATAGCGAAGGAACCATTGGCGGACATATCCGGGAAGCTGGTCTGATTTTCGATTTGCACAAGGATGTTCCAATGCTGATCTCTAATAATATCGAGAAATGCCTTATCGAGGCGTTCACTCCGATTGGTATCTCTGACTGGAACTCCATCTTTTGGATTACACATCCCGGTGGTAAAGCCATCTTAGATAAAGTGGAAGAAAAGCTGCATTTAAAATCAGACAAGTTTGTGGATAGCCGCCATGTCTTGTCTGAACATGGAAATATGTCTTCGTCTACTGTGCTGTTCGTCATGGACGAGTTGCGCAAACGGTCATTGGAAGAAGGAAAATCTACCACAGGCGATGGTTTCGAATGGGGAGTCTTGTTTGGCTTCGGTCCTGGCTTGACCGTCGAACGCGTGGTTGTCCGTTCGGTGCCTATCAAGTATTAAGAATTCGCGGCCGCT
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Supplementary Table 5
Phenotype QTL Linkage Group Carmagnola Effect USO31 Effect



Alpha Pinene (ppm) AP.1 1 + -
AP.2 2 + -
AP.3 6 + -
AP.4 7 + -
AP.5 8 + -
AP.6 9 + -



Alpha Terpinene (ppm) AT.1 6 + -
AT.2 9 + -



Beta Caryophyllene (ppm) BC.1 2 + -
BC.2 8 + -
BC.3 9 + -



Camphene (ppm) CAM.1 6 + -
CAM.2 9 + -



Caryophyllene Oxide (ppm) CO.1 9 - +
CO.2 10 - +



CBC (%) CBC.1 9 + -



CBDa (%) CBDa.1 6 + -
CBDa.2 9 + -



CBGa (%) CBGa.1 6 - +
CBGa.2 9 + -



Citronellol (ppm) CIT.1 9 - +



Eucalyptol (ppm) EUC.1 5 + -
EUC.2 9 + -



Gamma Terpinene (ppm) GT.1 6 + -
GT.2 9 + -



Geraniol (ppm) GE.1 9 - +



Linalool (ppm) LI.1 7 + -



Linalyl Acetate (ppm) LA.1 6 + -



Ocimene 1 (ppm) OC.1 1 - +
OC.2 6 + -
OC.3 9 + -



THCa (%) THCa.1 6 + -
THCa.2 9 + -



3 Carene (ppm) 3C.1 6 + -
3C.2 9 + -



Effects listed as "+" indicate F2 plants homozygous for this allele exhibited greater trait values.
Effects listed as "-" indicate F2 plants homozygous for this allele exhibited lesser trait values.
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Phenotype Sum of Squares Mean Square F P-value
DTM 62.48 31.24 42.72 < 2.2e-16



Stem Biomass 51.97 25.99 32.18 2.62E-13
Stem Diameter 39.96 19.98 23.63 3.28E-10
Dry Biomass 40.17 20.09 23.56 3.48E-10



TSM 36.59 18.30 20.95 3.25E-09
Seed Yield 31.00 15.50 17.56 6.52E-08



LWC 23.30 11.65 12.84 4.61E-06
PLHT 18.64 9.32 10.10 5.97E-05
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Finola CS_10 Purple Kush
Chromosome 1 CM011605.1 NC_044374.1 CM010790.1
Chromosome 2 CM011606.1 NC_044377.1 CM010792.1
Chromosome 3 CM011607.1 NC_044375.1 CM010793.1
Chromosome 4 CM011608.1 NC_044372.1 CM010794.1
Chromosome 5 CM011609.1 NC_044371.1 CM010796.1
Chromosome 6 CM011610.1 NC_044378.1 CM010797.1
Chromosome 7 CM011611.1 NC_044373.1 CM010799.1
Chromosome 8 CM011612.1 NC_044376.1 CM010795.1
Chromosome 9 CM011613.1 NC_044379.1 CM010798.1
Chromosome 10 CM011614.1 NC_044370.1 CM010791.1
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Phenotype QTL Additive Effects Dominance Effects
Leaf Water Content (g) LWC.1 -0.567 -0.095



LWC.2 -0.527 0.432
LWC.3 -0.304 0.076



Plant Height (cm) PLHT.1 -0.646 0.124
PLHT.2 -0.702 0.464
PLHT.3 -0.298 0.111



 Thousand Seed Mass (g) TSM.1 -0.353 0.271
TSM.2 -0.202 0.886
TSM.3 -0.381 -0.058
TSM.4 -0.307 0.249



Stem Diameter (cm) SD.1 -0.458 0.161
SD.2 -0.318 0.070
SD.3 -0.747 0.336
SD.4 -0.268 -0.064
SD.5 -0.170 0.028
SD.6 -0.286 0.085



Stem Biomass (g) SB.1 -0.395 0.162
SB.2 -0.331 0.089
SB.3 -0.875 0.427
SB.4 -0.269 -0.136
SB.5 -0.238 0.362



Seed Yield (g) SY.1 0.470 0.234
SY.2 -0.186 0.371
SY.3 -0.300 0.025
SY.4 -0.589 0.500
SY.5 -0.244 0.326



Dry Biomass (g) DB.1 -0.344 0.235
DB.2 -0.285 -0.017
DB.3 -0.736 0.518
DB.4 -0.264 0.202



Days to Maturity DTM.1 -0.325 -0.003
DTM.2 -0.316 0.046
DTM.3 -0.937 0.271
DTM.4 0.202 -0.287



Supplementary Table 8. Additive and Dominance Effects for agronomic QTL.
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Phenotype QTL Additive Effects Dominance Effects
Alpha Pinene (ppm) AP.1 -0.2384 0.3029



AP.2 -0.2978 0.0202
AP.3 -0.4272 0.0316
AP.4 -0.2659 0.0953
AP.5 -0.1364 -0.0013
AP.6 -0.5620 0.5423



Alpha Terpinene (ppm) AT.1 -0.4146 -0.0036
AT.2 -0.4695 0.2159



Beta Caryophyllene (ppm) BC.1 -0.3936 -0.2409
BC.2 -0.3371 0.0240
BC.3 -0.6755 0.8586



Camphene (ppm) CAM.1 -0.4168 -0.0721
CAM.2 -0.3976 -0.0673



Caryophyllene Oxide (ppm) CO.1 0.3827 0.4519
CO.2 0.3054 0.0340



CBC (%) CBC.1 -0.3577 -0.0364



CBDa (%) CBDa.1 -0.6737 0.3639
CBDa.2 -0.7774 0.1308



CBGa (%) CBGa.1 0.5558 -0.4430
CBGa.2 -0.7809 -0.1202



Citronellol (ppm) CIT.1 0.3664 -0.2890



Eucalyptol (ppm) EUC.1 -0.2647 -0.1846
EUC.2 -0.3578 0.0841



Gamma Terpinene (ppm) GT.1 -0.3574 0.0271
GT.2 -0.5591 0.2149



Geraniol (ppm) GE.1 0.5668 -0.5478



Linalool (ppm) LI.1 -0.3182 -0.1643



Linalyl Acetate (ppm) LA.1 -0.3507 -0.0708



Ocimene 1 (ppm) OC.1 0.4145 0.2130
OC.2 -0.3399 -0.0034
OC.3 -0.2886 0.3552



THCa (%) THCa.1 -0.5228 0.3961
THCa.2 -0.6045 0.0822



3 Carene (ppm) 3C.1 -0.2877 -0.2009
3C.2 -0.2651 -0.0886
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Supplementary Table 1
Mean Mean Mean Mean Minimum Maximum



Trait USO31 Carmagnola F1 F2 F2 F2
Days to Maturity 89 118 95 100 82 128



Seed Yield (g) 18.6 78.5 43.8 23.6 0 141.6
Thousand Seed Mass (g) 10.8 17.2 17.2 14.8 3 41.5



Dry Biomass (g) 67.9 350.0 121.9 102.2 2.5 452.1
Stem Biomass (g) 19.7 107.7 21.4 24.2 0.4 142.0



Stem Diameter (cm) 0.7 2.1 1.0 1.0 0.2 6
Leaf Water Content (g) 0.50 1.98 0.68 1.10 0.10 3.54



Plant Height (cm) 94.3 164.3 76.1 90.4 13.5 190.5
THCa (%) 0.003 0.070 0.005 0.004 0 0.06
CBDa (%) 0.205 1.917 0.118 0.164 0 1.890
CBGa (%) 0.008 0.037 0.003 0.024 0 0.550
CBC (%) 0.0012 0.0031 0.00 0.0003 0.00 0.0080



Alpha-Pinene (ppm) 28.65 413.34 574.13 84.92 2.6 1081.86
Beta-Caryophyllene (ppm) 17.37 131.25 347.98 32.83 0 649.88
Caryophyllene Oxide (ppm) 17.69 6.70 110.20 13.98 0 209.61



Citronellol (ppm) 0 0.00 0.00 0.679 0 14.85
Alpha-Terpinene (ppm) 0.84 8.25 1.30 2.41 0 51.12



Gamma-Terpinene (ppm) 1.03 8.44 51.94 2.09 0 101.23
Eucalyptol (ppm) 0 5.99 0 2.28 0 26.75
Camphene (ppm) 0.81 12.66 0.66 1.79 0 20.91
Geraniol (ppm) 0 0 0.68 1.62 0 22.74



Ocimene-1 (ppm) 1.42 0.32 1.91 1.31 0 41.23
Linalyl Acetate (ppm) 1.96 3.90 1.655 1.29 0 10.24



3-Carene (ppm) 0 3.90 0 0.58 0 22.35
Linalool (ppm) 2.36 12.35 0 0.57 0 23.75
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Supplementary Table 2
Trait CBC THCa CBDa CBGa 3_carene Alpha_pinene Alpha_terpinene Beta_caryophyllene Camphene Caryophyllene_oxide Citronellol Eucalyptol Geraniol Gamma_terpinene Linalool Linalyl_acetate Ocimene_1 Days_to_maturity Leaf_water_content Plant_height Thousand_seed_mass Stem_diameter Stem_biomass Seed_yield Dry_biomass
CBC 1.000



p_value 0.000
THCa 0.470 1.000



p_value 0.000 0.000
CBDa 0.420 0.850 1.000
p_value 0.000 0.000 0.000
CBGa 0.330 0.290 0.200 1.000
p_value 0.000 0.000 0.003 0.000
3_carene 0.065 0.410 0.390 0.130 1.000
p_value NS 0.000 0.000 0.049 0.000



Alpha_pinene 0.270 0.620 0.720 0.230 0.440 1.000
p_value 0.000 0.000 0.000 0.001 0.000 0.000



Alpha_terpinene 0.330 0.620 0.690 0.250 0.460 0.680 1.000
p_value 0.000 0.000 0.000 0.000 0.000 0.000 0.000



Beta_caryophyllene 0.410 0.540 0.630 0.230 0.280 0.730 0.570 1.000
p_value 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000



Camphene 0.240 0.470 0.520 0.170 0.440 0.670 0.670 0.340 1.000
p_value 0.000 0.000 0.000 0.011 0.000 0.000 0.000 0.000 0.000



Caryophyllene_oxide -0.180 -0.160 -0.190 -0.220 -0.036 0.088 -0.150 0.051 -0.059 1.000
p_value 0.007 0.022 0.004 0.001 NS NS 0.028 NS NS 0.000



Citronellol -0.150 -0.230 -0.260 -0.250 -0.110 -0.054 -0.200 -0.330 0.077 0.390 1.000
p_value 0.034 0.001 0.000 0.000 NS NS 0.003 0.000 NS 0.000 0.000



Eucalyptol 0.056 0.330 0.300 0.250 0.540 0.400 0.370 0.410 0.310 0.030 -0.180 1.000
p_value NS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 NS 0.008 0.000
Geraniol -0.230 -0.370 -0.450 -0.370 -0.160 -0.330 -0.310 -0.520 -0.010 0.310 0.670 -0.220 1.000
p_value 0.001 0.000 0.000 0.000 0.021 0.000 0.000 0.000 NS 0.000 0.000 0.001 0.000



Gamma_terpinene 0.350 0.630 0.700 0.310 0.430 0.740 0.900 0.630 0.660 -0.170 -0.230 0.440 -0.350 1.000
p_value 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.013 0.001 0.000 0.000 0.000
Linalool 0.110 0.120 0.130 0.014 0.250 0.260 0.190 0.047 0.290 0.170 0.290 0.160 0.200 0.170 1.000
p_value NS NS NS NS 0.000 0.000 0.005 NS 0.000 0.014 0.000 0.018 0.003 0.013 0.000



Linalyl_acetate 0.190 0.260 0.200 0.094 0.310 0.049 0.270 -0.019 0.380 -0.072 0.120 0.170 0.100 0.210 0.220 1.000
p_value 0.006 0.000 0.003 NS 0.000 NS 0.000 NS 0.000 NS NS 0.010 NS 0.002 0.001 0.000



Ocimene_1 0.290 0.430 0.470 0.110 0.280 0.450 0.610 0.490 0.470 -0.043 -0.100 0.110 -0.190 0.610 0.190 0.260 1.000
p_value 0.000 0.000 0.000 NS 0.000 0.000 0.000 0.000 0.000 NS NS NS 0.006 0.000 0.005 0.000 0.000



Days_to_maturity -0.230 -0.140 -0.140 -0.058 0.034 -0.057 -0.091 -0.150 0.026 -0.072 -0.170 -0.097 -0.017 -0.110 -0.140 -0.110 -0.073 1.000
p_value 0.001 0.043 0.040 NS NS NS NS 0.025 NS NS 0.013 NS NS NS NS NS NS 0.000



Leaf_water_content -0.130 0.079 0.130 0.100 0.075 0.160 0.140 0.120 0.130 0.046 -0.066 0.095 -0.085 0.150 0.068 0.032 0.120 0.400 1.000
p_value NS NS NS NS NS 0.016 0.042 NS NS NS NS NS NS 0.030 NS NS NS 0.000 0.000



Plant_height -0.160 0.079 0.110 0.065 0.088 0.110 0.091 0.013 0.120 0.079 0.032 -0.015 0.000 0.091 0.094 0.073 0.150 0.310 0.690 1.000
p_value 0.025 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 0.035 0.000 0.000 0.000



Thousand_seed_mass -0.074 0.031 -0.020 0.028 0.097 0.093 0.160 0.057 0.140 0.073 0.010 0.150 -0.050 0.140 0.042 0.110 0.140 0.200 0.340 0.320 1.000
p_value NS NS NS NS NS NS 0.016 NS 0.038 NS NS 0.029 NS 0.046 NS NS 0.036 0.001 0.000 0.000 0.000



Stem_diameter -0.170 0.015 0.039 0.130 0.088 0.140 0.083 0.012 0.130 -0.007 -0.058 0.034 -0.091 0.092 0.015 -0.035 0.083 0.480 0.630 0.800 0.340 1.000
p_value 0.009 NS NS 0.050 NS 0.047 NS NS NS NS NS NS NS NS NS NS NS 0.000 0.000 0.000 0.000 0.000



Stem_biomass -0.170 -0.009 0.006 0.078 0.021 0.045 0.015 -0.044 0.065 -0.011 -0.069 -0.056 -0.087 0.018 -0.019 0.004 0.072 0.540 0.600 0.840 0.330 0.870 1.000
p_value 0.009 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 0.000 0.000 0.000 0.000 0.000 0.000



Seed_yield -0.150 0.048 0.050 0.110 0.069 0.089 0.120 0.003 0.130 0.075 0.023 0.011 -0.032 0.096 0.071 0.053 0.190 0.290 0.420 0.640 0.460 0.650 0.740 1.000
p_value 0.028 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000



Dry_biomass -0.180 -0.012 -0.030 0.070 0.033 0.017 0.028 -0.061 0.052 0.015 -0.016 -0.060 -0.040 0.009 -0.008 -0.015 0.085 0.470 0.540 0.800 0.380 0.840 0.950 0.830 1.000
p_value 0.007 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000



Spearman rank correlation coefficients and p-values reported have been rounded to three decimal places.
Non-significant p-values above 0.05 are reported as "NS".
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Spearman rank correlation coefficients and p-values reported have been rounded to three decimal places.

Non-significant p-values above 0.05 are reported as "NS".
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Supplementary Table 3
Phenotype QTL Linkage Group Carmagnola Effect USO31 Effect



Leaf Water Content (g) LWC.1 3 + -
LWC.2 5 + -
LWC.3 10 + -



Plant Height (cm) PLHT.1 3 + -
PLHT.2 5 + -
PLHT.3 10 + -



 Thousand Seed Mass (g) TSM.1 3 + -
TSM.2 5 - -
TSM.3 8 + -
TSM.4 10 + -



Stem Diameter (cm) SD.1 3 + -
SD.2 4 + -
SD.3 5 + -
SD.4 5 + -
SD.5 9 + -
SD.6 10 + -



Stem Biomass (g) SB.1 3 + -
SB.2 4 + -
SB.3 5 + -
SB.4 5 + -
SB.5 10 + -



Seed Yield (g) SY.1 2 - +
SY.2 3 + -
SY.3 4 + -
SY.4 5 + -
SY.5 5 + -



Dry Biomass (g) DB.1 3 + -
DB.2 4 + -
DB.3 5 + -
DB.4 9 + -



Days to Maturity DTM.1 3 + -
DTM.2 4 + -
DTM.3 5 + -
DTM.4 9 - +



Effects listed as "+" indicate F2 plants homozygous for this allele exhibited greater trait values.
Effects listed as "-" indicate F2 plants homozygous for this allele exhibited lesser trait values.
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Supplementary Table 4
QTL Cluster Variance Minimum (%) Variance Maximum (%)



LG3.60 5.22 22.35
LG4.50 3.91 5.92
LG5.05 12.92 34.27
LG10.25 3.81 5.65
LG6.35 9.35 28.21
LG9.40 10.23 44.79
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