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In this study, aiming at resisting deterioration of external appearance and quality of paddy rice cultivated in
warm arcas, we performed investigations of the influences of high temperatures during the ripening period upon
‘external appearance and quality of husked rice, with particular attention to causes of the incidence of white-backed
kernels. ' : '

1. The incidences of white-back kernel and white-based kernel were high when average temperatures during the
20-day period after heading was 27°C or higher . Almost no such incidence was apparent below that temperature.
Because the husked rice was thicker and the protein content was lower in white-back kernel than in milky white
kernel, it is presumed that the effect of white-back kernel on taste deterioration would be less than that of milky
white kernel. Differences among cultivars were found in the ratio of imperfect rice incidence, showing the
cultivar difference in tlie pattern and severity of the incidence. Especially, cultivar differences were marked in the
incidence of white-back and white-based kernel. Cultivars with “weak” ripening capability at high temperatures
include Hinohikari, Koganebare, Hatsuboshi, and Mineasabi. They are all derived from Kiho, which has inferior
ripening capability at high temperatures, suggesting that the ripening capability at high temperature was genetically
controlled. '

2. At 28°C or lower temperature, white-back kernels tended to decrease with the increase in amount of nitrogen
application. A negative correlation was found between the protein content of brown rice and the occurrence of 7
white-back kernels. The preferred protein content of brown rice was. estimated to be 6.0-7.0% considering the
palatability because the occurrence rate of white-back kernels increased when protein content of brown rice was
less than 6.0% , whereas palatability dropped when it was greater than 7.0%. At temperatures higher than 28°C,
white-back kernels occurred frequently in cultivars such as Hatsuboshi and Hinohikari, whose ripening are
"sensitive” to high temperatures, showing little suppressive effect of the increase in-the nitrogen contents of brown
iice, on the occurrence of white-back kernels.

3. Aninvestigation using the climatron under high-temperature conditions while varying the humidity and the
| amount of insolation demonstrated that more white-back kernels were present when the humidity was higher or the
amount of insolation was higher. The panicle surface temperature under the same high-temperature condition was
higher when humidity was higher or the amount of insolation was higher, revealing a similar tendency to that of the
incidence rate of white-back kernels. These results indicate that the incidence rate of white-back kemels differed by
the amount of insolation and humidity, even under the same high-temperature condition. .

* The results thus obtained will contribute greatly to cultivation techniques designed to resist quality degradation
caused by high-temperature ripening. Results will also aid development of selection techniques for varieties with
excellent high-temperature ripening characteristics.
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