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Abstract 
 
 Tuber size distribution and length-to-width (L/W) ratio (i.e. shape phenotype) interact to 
dictate yield of raw product (≥7.6-cm-long French fries) for frozen processing.  Increases in the 
L/W ratios of 113-284-g tubers had a greater impact on recovery of French fries (% fresh wt) 
than tubers >284 g.  Oversize (>340 g) and undersize (≤113 g) tubers yielded 95 and 0% fries, 
respectively, regardless of L/W ratio.  Models describing L/W ratio and fry yield by tuber size 
class were used to translate total U.S. No. 1 tuber yields (≥113 g) into yield of raw product.  GA 
effectively hastened emergence and increased L/W ratios (1.3 to 1.7) of Payette Russet tubers, 
enhancing total fry yield for the 113-340-g tubers by 43%.  However, GA also decreased apical 
dominance and shifted tuber size distribution away from ≥284-g tubers toward ≤170-g tubers, 
resulting in 2-9% decreases in fry yield when all size classes were considered.  We estimated 
that fry yields could be increased as much as 38% by selectively abolishing the GA-induced 
shift in tuber size distribution while retaining the L/W ratio effect.  When combined with GA, NAA 
maintained apical dominance, attenuated the shift in tuber size distribution, had no effect on the 
GA-induced increase in tuber L/W ratio, and only partly moderated the GA-induced stimulation 
of plant emergence.  Raw product yield from Payette increased as much as 12% by using NAA 
to confine the effect of GA to tuber shape.  In contrast to Payette, Alturas was substantially less 
sensitive to GA for shifts in tuber size distribution but not shape, resulting in 17% increase in 
raw product with GA alone.  Increases in tuber L/W ratio with GA/NAA seed treatments 
maximized yield of fries only when the relative concentrations were adjusted to minimize shifts 
in tuber size distribution, as dictated by cultivar sensitivity to GA. 
 


