Supplementary Material

Online Resource 1. Table of plant material and parentage used in the phenotyping and GWAS. There are 274 trees used in the phenotyping and 264 trees used in the GWAS. 

Online Resource 2. Cultivar and country of origin of validation set. 218 trees were used as a validation set from USA, Australia, and Spain. 

Online Resource 3. Statistics for each trait for 264 trees. Range, Mean, Median for shell thickness, log maximum force, log integral, kernel weight, crack-out percent and shell weight.
Online Resource 4. Estimated breeding values for each trait in the population. EBV measured on 264 trees for maximum force, integral, log maximum force, log integral, crack-out percent, shell weight and shell thickness. 

Online Resource 5. List of candidate genes in a 200 kb region around significant SNPs: maximum force, shell thickness, crack-out percent. 

Online Resource 6. Primer sequences for KASP markers created and tested in this study. FAM and HEX primers include tails (underlined) that are complementary to FRET cassettes in the KASP™ Master Mix.

Online Resource 7. Results from KASP genotyping for shell hardness markers. Shell hardness genotype category is displayed along with results from trees that had phenotypic data from this study. Genotypes are displayed for five markers. 

Online Resource 8. Genotype contingency table for KASP assays. Five KASP assays were developed from significant marker-trait associations revealed in GWAS and are displayed in this series of tables. Each marker assay has the total number of trees that belonged to a genotypic class for each phenotypic class. Column and row totals and ratio of hard to total and soft to total were calculated

Online Resource 9. KASP plots for five KASP assays. Black dots are for non-template control (NTC)/water, purple for the calls with unknown, red for homozygous for one allele, green is for heterozygous, blue is for homozygous other allele.

Online Resource 10. Validation with existing KASP markers for shell hardness. Two markers from Goonetilleke et al. (2018) were used to successfully genotype 364 trees in the UC Davis and University of Adelaide almond breeding programs, as well as Spanish, French and Italian almond cultivars.  

