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Production of Novel Mutants Useful for Improving Seed Components
in Soybean

Mayumi TSUCHIYA, Megumi KASAI and Akira KANAZAWA"

Research Faculty of Agriculture, Hokkaido University, Sapporo 060-8589

ABSTRACT

Soybean is thought to be derived from an ancestral plant(s) with a tetraploid
genome, and as a consequence, large portions of the soybean genome are duplicated
with nearly 75% of the genes present in multiple copies. It is conceivable that
such a duplicated nature of the genome is a constraint on mutant production by
conventional methods of mutagenesis such asy -ray or X-ray irradiation as well as
chemical treatments. However, ion-beam irradiation is expected to cause genomic
changes that are more drastic than those induced by conventional mutagenesis. In
these circumstances, we have started a series of analyses to examine whether ion-
beam irradiation is elective in producing mutants in soybean. We have optimized
irradiation conditions and produced plant populations, which are potentially useful
for breeding and/or identifying gene function. Plants that had visibly altered
phenotypes were screened in the M, generation. Here, we examined whether seed
components are altered in these mutants. We analyzed contents of isoflavones,
proteins, fatty acids and starch in dried seeds. We found a decrease in isoflavone
content, an increase in protein content, and both an increase and a decrease in fatty
acid content in the mutants. These mutants potentially confer genetic changes that
are useful for improving soybean seed components. Soy Protein Research, Japan 16,
23-29, 2013.

Key words : chlorophyll deficiency, ion-beam irradiation, mutagenesis, seed
components, soybean
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Fig. 1 Chlorophyll content in the leaf tissues of the
M, progeny. Total chlorophyll content in
non-irradiated control and four M; progeny
plants with pale-green leaves are shown.
Data represents meant SD obtained from
three replicates. Means that are indicated by
asterisk are significantly different from the
mean of control plants (p<0.01).
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Fig. 2 Isoflavone content in the seeds of the M,
progeny. (a) Daidzin and (b) genistin content
in the seeds of non-irradiated control and five
M; progeny plants of mutants with pale-green
leaves. Data represents mean+ SD obtained
from three replicates. Means that are indicated
by asterisk are significantly dilerent from the
mean of control plants (,p<0.05).
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Fig. 3 Protein content in the seeds of the M, progeny.

Protein content in the seeds of non-irradiated
control and four M, progeny plants of mutants
with pale-green leaves are shown. Data
represents meant SD obtained from three
replicates. Means that are indicated by asterisk
are significantly different from the mean of
control plants. * and ** Indicate significant
diCerences at p<0.05 and 0.001 respectively.
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Fig. 4 Fatty acid content in the seeds of the M, progeny. (a) Total fatty acid content and (b) relative content
of five fatty acids in the seeds of non-irradiated control and four M, progeny plants of mutants with
pale-green leaves are shown. Data represents mean+ SD obtained from three replicates. Means that
are indicated by asterisk are significantly dillerent from the mean of control plants. * and ** Indicate
significant diJerences at p<0.05 and 0.001 respectively.
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Fig. 5 Starch content in the seeds of the M,

progeny. Protein content in the seeds of non-
irradiated control and four M, progeny plants
of mutants with pale-green leaves are shown.
Data represents meant SD obtained from
three replicates. No significant diJerence was
detected between mutants and control plants.
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