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On the artificial induction of skin colour mutation
of sweet potato ([pomoea batatas Lax) tuher
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Fig. 1. Mutated sector of tuher skin in M
generation (Red skin—white). Original variety
Norin 5. Seedling irradiation 10KR (120R/h)
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Fig. 2. Enlarged sector to whole tuber in follo-
wing vegetative generation from the mutated tuber
in Fig. 1.
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Fig. 3. Mutant strain with pale pink skin
(right) induced from Kanto 63. (left) Seedling
irradiation 20KR (420R/h)
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Fig. 4. Mutant strain wih thin red skin (right)
induced from Norin 2. Seedling irradiation 5KR
(210R/h)
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Fig 5. Relationships between doses of 7-
rays irradiation and ethylene imine treatment
and the rate of occurrence of mutated tuber
skin colour in each variety
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The tuber skin colors found in the sweet potato
(Ipomoca batatas Lam.) range from pure white to
pale pink, thin red or deep purple. These pigmenta-
tions are due to anthocyanidins such as cyanidin,
peonidin and petunidin in epidermal andjor hypoder-
mal cells of the tuber.

Alterations of the skin color involving changes from
colored towards colorless as well as the reversal
changes can be induced artificially by utilizing
mutagenic treatments, ie. X-rays, gamma-rays
ethylene imine and so on. Induced skin color
changes by gamma-rays irradiation are shown in
Figures 1 to 4.

Genes controlling this character are presumably
considered to be a series of major genes and also to
behave complementally each other from the following
reasons; first, these anthocyanidins being proved to be
genetically controlled by major genic systems in
other species of higher plant, e.g. potato and berley;
secondly, breeding behavior of the character being
considerably simple in the sweet potato and thirdly,
changes seemingly dominant mutations can be seen
in high frequency.

There 'is an. allegation that in addition to the
mutation, somatic recombination during the mitotic
cell division may take part in the skin color changes
of their high frequencies.

Occurrences of spontaneous changes in the skin

color are found as bud-sports though in very low
frequency, e.g. Shironorin 1 from Norin 1 (change
of red skin towards white) and Beninorin 2 from
Norin 2 (change of white to red).

Relationships between the rate of occurrence of
the skin color changes and dose of the mutagenic
treatments are shown in Fig. 5 where the rate is
expressed by the following formula which include the
size of sector properly; rate=total of (size of mutated
sector)/(maximum size of mutated tuber in girth)
/total number of tubers.

As can be seen in Tig. 5, the rates were increased
proportionately with the mutagenic doses, differed
with the varieties and are higher when treated by
gamma-rays than by ethylene imine. A few varieties
were found to be unchanged by the treatments.

Although mutated sectors.obtained in M, genera-
tion tend to remain very small in size, it is possible
to enlarge them up to whole tubers when the bud can
sprout on the sector in the following vegetative genera-
tions (see Figures 1 and 2). The mutated sector
obtained on a plant derived from tuber irrdiation is
larger than that of seedling irradiation, covering
the whole tuber or plant because the size of the
sector depends on the number of cells in the initial
root at the time of irradiation.

(Kukimura, H.)



