Table S3. Photometric measurements to phenotype seed design for association genetic analysis
	Photometric measurements
	Abbreviation
	Formula for derivation

	Aspect ratio
	ASPECT
	

	Factor from density
	FFD
	

	Volume
	VOLXYZ
	

	Deviation from optimal ellipse, Horizontal
	PDEVH
	
where
 

	Deviation from optimal ellipse, Vertical
	PDEVV
	
where
 

	Composite 1
	COMP1
	(VOLXYZ   ⁄  PDEVH)  ⁄  (PDEVV)

	Composite 2a
	COMP2a
	(VOLXYZ)  × (HPC1) × (VPC2) 

	Composite 2b
	COMP2b
	(VOLXYZ)  × (HPC1) × (VPC3)

	Composite 2c
	COMP2c
	(VOLXYZ)  × (HPC1) × (VPC4)
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