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Cool Tolerance at Booting Stage and Respiration of Anther
as Affected by Nitrogen in Rice Plant

Jang Soo Choi* and Seon Yong Lee**

ABSTRACT : To elucidate the influence of nitrogen application rate on cool tolerance at the booting
stage and respiratory activity of anther at the heading stage in the rice plants, the relationships among
nitrogen content in the leaf blade and leaf sheath+culm at young microspore stage, cool tolerance at the
booting stage and respiratory activity of anther at the heading stage were investigated for 3 rice cultivars
-Yeomyungbyeo, Unbongbyeo and Milyang 23.

Nitrogen content in the leaf blade at the young microspore stage was negatively correlated with
respiratory rate of anther at the heading stage and fertility index, respectively. Respiratory activity of
anther at the heading stage with 10 ppm nitrogen application was higher than that of anther with 100
ppm nitrogen application. On the Arrhenius plot of respiratory activity of anther at the heading stage,
Yeomyungbyeo and Unbongbyeo showed a break at 18C and 18.5C, respectively, with 100 ppm
nitrogen application, but did not show a break in respiratory activity of anther with 10 ppm nitrogen
application, while Milyang 23 showed a break at 20.5C and 21C with 10 ppm and 100 ppm nitrogen
application, respectively. The highest correlation coefficient between fertility and respiratory rate of

anther at the heading stage was shown at 20°C in the temperature range of 15C-30C.
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Table 1. Changes of cool tolerance caused by the

different nitrogen application after the
spikelet differntiation stage.
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Variety Nitrogen Fertility (%) Fertility
arety level C T index (%)
Yeomyungbyeo 10 ppm 96.6 68.6 70.5

100 93.2 54.2 63.3
Unbongbyeo 10 97.0 58.9 62.6
100 93.8 42.2 53.6
Milyang 23 10 90.1 42.2 56.5
100 89.3 14.4 31.4

C : Control (30/20C)
T : Cooled {(20C, 3days)
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Fig. 1. Correlation of fertility index with nitrogen
content in the leaf blade and leaf sheath
—culum at the voung microspore stage.
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Fig. 2. Correlation of respiratory rate of anther
with nitrogen content in the leaf blade at
the young mircrospore stage.
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Fig. 3. Arrhenius plot of respiratory rate of anther at the heading stage.
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Table 2, Correlation coefficient between fertility
and respiratory rate of anther at each
temperature.

Respiratory rate of anther
at each temperature
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