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Studies on variation in seed dormancy and deterioration of
bread-making quality related to the pre-harvest sprouting in wheat

Yasunori ICHINOSE

Abstract

This study focused on the cause of pre-harvest sprouting in wheat (Triticum
aestivum L.) and the deleterious mechanism affecting bread-making quality during ger-
mination in order to improve the grain quality of wheat through breeding systems.

ABA-sensitivity in embryos, which is related to pre-harvest sprouting, of a suscepti-
ble cultivar was lost in parallel with the decline in grain dormancy prior to maturity. In
contrast, the ABA-sensitivity of a pre-harvest sprouting tolerant cultivar was main-
tained up to maturity.

Seed dormancy and ABA-sensitivity in embryos are related to incubation tempera-
ture. At low incubation temperatures, large variations were evident in seed dormancy
and ABA sensitivity even in pre-harvest sprouting tolerant cultivars. Some pre-harvest
sprouting tolerant cultivars maintained dormancy with a high ABA sensitivity but
other tolerant cultivars showed breaking of dormancy with loss of ABA sensitivity.

Considering wheat production in areas where weather conditions at maturity are
often unfavorable, it would be of significant benefit to develop cultivars lacking low tem-
perature germinability with ABA sensitivity.

In relation to pre-harvest sprouting and enzyme activity, a-amylase activity in the
grains increased immediately after the start of imbibition. In addition, endo-protease ac-
tivity increased from 7 to 10 days after the start of imbibition.

Deterioration mechanism of bread-making quality associated with pre-harvest
sprouting.

There is a high degree of correlation between the endo-protease activity of whole
wheat flour and bread-making quality. Therefore, it would seem that the main reason
for the loss of bread-making quality of flour damaged by germination is the loss of endo-
protease in the wheat grain, which also results in partial gluten decomposition.

We examined methods to estimate the maximum viscosity (MV) of wheat flour us-
ing a multilayered film dry chemistry system. This system can be applied as a useful
method for the selection of wheat with low a-amylase activity and a high MV value in
field conditions.

Key Words: wheat, preharvest sprouting, bread-making quality, alpha-amylase, endo-protease
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