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Abstract

The early senescence mutant induced from Gihobyeo by y-ray irradiation was determined. The mutated gene
expression was identified with comparing the characteristic of original cultivar. The mutant had so similar the
morphological characteristics to original cultivar that it couldn't be distinguished until senescence occurred at
about 20 days after heading. Suddenly yellow leaves were observed within a few days due to great decreases
in total chlorophyll and various carotenoid contents. Transmission electron microscopy showed the formation of
starch granules, destortion of fine structure of leaf cell organelles, especially grana structures, and the decrease
in grain filled after senescence occurred. But banding patterns of total proteins and isozymes have not show any
differences. The early senescence mutant will be very useful for study material not only on physiological and

biochemical properties of plant senescence but also on gene expression regulating senescence which gives great
influence on yield potential and its stability.
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Table 1. Composition of pigments of Gihobyeo and es mutant at the begining of apparent leaf

senescence(Aug. 28) of es mutant

Pigment Gihobyeo es Mut. b/a ratio
(mg/g F.W) (%)
Total chlorophyll 2.275 1.526 67.1
Total carotenoids 0.458 0.257 56.1
B-carotene 0.137 0.073 53.3
Xanthophylls 0.321 0.184 57.3
Xanthophyll
——  x 100(%) 70.1
Carotenoids
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Table 2. Composition of carotenoids of Gihobyeo and es mutant at the ripening stage
Pigment Variety 20DAH* 25DAH 30DAH
(Aug.23) (Aug.28) (Sept.7)
B -carot Gihobyeo 0.136 0.137 0.064mg/g F.W
carotene es Mutant 0.111 0.073 0.060
Lutein Gihobyeo 0.169 0.187 0.078
et es Mutant 0.128 0.110 0.078
Lutein- Gihobyeo 0.063 0.068 0.019
5.6-epoxide es Mutant 0.038 0.033 0.028
N thi Gihobyeo 0.061 0.066 0.027
goaxantiin es Mutant 0.039 0.041 0.025
*DAH : days after heading
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Figure 1. Chlorophyll contents of leaves and 1000-grain weight in Gihobyeo and es mutant during the
ripening stage.
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Figure 2. Chloroplasts of flag leaves in Gihobyeo and es mutant at 20 days after heading by transmission

electron microscopy (TEM).
Ch : chloroplast Gr : grana OG : osmophilic globuli CW : cell wall
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Figure 3. Chloroplasts of flag leaves in Gihobyeo and es mutant at 30 days after heading by transmission,

electron microscopy (TEM)
*S : starch
CW: cell wall
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0OG : osmophilic globuli
PM : plasma membrane

- 329 -

grigrana
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Transmittance and reflectance of individual leaves in Gihobyeo and early senescence mutant.
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Figure 5. Reflectance above canopy in Gihobyso and early senescence mutant under field condition.
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Figure 6. Comparisions of esterase (EST), peroxidase by isoelectric focusing between es mutant
and original Gihobyeo during the ripening stage.
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Figure 7. SDS-PAGE protein patterns in flag leaf between es mutant and original Gihobyeo during

the ripsening stage
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40 days after heading
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