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Radiation Induced Rice Mutants with High Protein Content
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Photo. (2) Cross-section of Starch Layer of Rice Endosperm showing Compound
Starch Granules and Protein Bodies (% 3400 §%)
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Taple. Aminoacids Contents in Brown Rice of
High or Low Protein Mutants
(mg/g for Respective Aminoacid)
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Amino acids High protein | Mother| Low protein

mutants variety mutants
Norin
- No. 4 No. 5 No. 8 No. 91 No.312
S 415 430 271 1.63  2.17

Lysine
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Threoninel 422 4.01  2.11 1.74 1.85’
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Others 94.13 93.11] 48.07 | 36.70 37.68

Total 102.50 101.51] 52.89 | 40.07 41.70
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Ratio® 193.8  191.2 | 100.0 75.8 78.8
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In Japan, we obtain one third of total protein
intake from rice. Protein of polished rice has
the best nutritive quality among grains. If the
content of essential aminoacids, lysine, etc., could
be increased, rice could be a rich souce of protein
comparable with animal protein. Thus, in rice im-
provement one of the objects is to increase the pro-
tein content and to change the ratio of consituent
aminoacids.

At the Institute of Radiation Breeding, we ob-
tained a number of mutant lines in rice. Of these
lines we have found some high protein mutants
showing 2.5 times higher protein content than the
mother variety and some low protein mutants
having less than 80% content in comparison with
tlfat of the mother variety. This fact indicates
that mutations concerning protein content in rice
cank\be induced by radiation and utilization of
radiation-induced mutant should be very effective
for breeding in rice with high protein content.

Distribution of protein contents of 545 mutant
lines derived from the variety Norin No. 8 are
shown in Figure. The protein contents of brown
rice were 6.5% in the mother variety, 16.3% in
the mutant line No. 835 which has the highest
protein content and 4.2% in the mutant line No.
91 which has the lowest protein confent respec-
tively. Taking the protein content of the mother
variety as 100, the content indexes of mutant lines

varied largely between 251 and 76.

In two lines which have protein content more
than 190% of that of the mother variety and two
lines having less than 80% of the content, amino-
acids constituent in brown rice are presented in
Table. The content of lysine and threonine that
have high nutritive quality were increased in high
protein mutants, while that decreased in the low
protein mutants. No clear correlation was recog-
nized between lysine content and protein content.

Plant stature of the mutant line No. 5 which
shows early maturity, high yielding capacity and
high protein content and of the mother variety
is shown in Photograph 1. Cross-sections of
starch layer of endosperm are also shown in Photo-
graph 2. Protein contents were 15-13% in the
mutant line No. 5, therefore, it has two times
higher content than the mother variety. Structure
of the high protein line No. 5 was markedly def-
ferent from that of the mother variety. We can
see that protein bodies (black bodies) in crevices
of starch granules (white granules) located in a
starch layer of an endosperm of the mutant line
No. 5 were distinctly increased.

In conclusion, we should like to say that utiliza-
tion of mutations should be very effective for
breeding in rice with high protein content.

(5. Tanaka)



