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Abstract:
'Betzes1 seg1, 'Ingrid' seg6 and seg7, 'Compana' seg3 and sex1a, 'Hiproly' lys1, 'Bomi' sex1f (Risθ 13),
sex3c (Risθ 1508), and Risθ 8, and 'Carlsberg II' Risθ 56, shrunken endosperm, high lysine mutants of
barley, were compared to their normal isotypes for moisture percentage, dry matter accumulation,
alpha-amylase activity, and total and reducing sugar at 3 or 6 day intervals during seed development.
All mutants had a lower mean kernel weight (averaged over 8 to 10 sampling dates) than normal. This
occurred in the seg mutants (seg1, seg3, seg6, and seg7) because dry matter accumulation stopped 6 to
18 days earlier than normal, and in the sex mutants (all other mutants) because it proceeded at a slower
rate than normal. Differences were not detected between mutants and normals in alpha-amylase activity
because of a strong isotype x sampling date interaction, but a significant correlation was detected
between peak activity at six days after anthesis and kernel weight at harvest in the six normal
genotypes. Moisture percentage was lower than normal in seg3 and higher in sexla, sex1f, sex3c, and
Risθ 8. Total sugar was lower than normal in all seg mutants, and higher in sex1a, sex1f, and sex3c.
The correlation between total sugar and moisture explains the plumpness of the sex mutants during
seed development. Reducing sugar was lower than normal in seg1 and seg3, and higher in sex1a and
sex1f. The decrease in sugars in the seg mutants was proportional to the kernel weight decrease. The
lower moisture, kernel weight, total and reducing sugars, and higher alpha-amylase activity of the seg
mutants compared to the sex mutants may be related to a nutrient translocation problem.

Correlations among sampling dates for total sugar of all genotypes indicated that the ranking of
genotypes for total sugar content was consistent from 12 days after anthesis to harvest. The
mutant-normal difference in total sugar at harvest was highly correlated to the mean mutant-normal
difference during seed development (r=,98**).

The above mutants and Carlsberg II sex1d (Risθ 86) were compared to their normal isotypes for total
sugar content of harvest ripe seed grown in 7 to 13 environments. The results confirmed the differences
observed during seed development. The allelic mutants, sex1a, sex1d, and sex1f, responded similarly
relative to their normal isotypes. 
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