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A method to obtain mutants in outcrossing crops.
— Induction of seedling mutants in cucumber using pollen irradiation. —
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Figure 1. Albino cotyledons.
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Figure 3. Green and wavy rimed white cotyledons.
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Figure 2. Light green cotyledons 1.
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Figure 4. Round heart leaves.
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Table-1, Cucumber seedling mutants segregated in selfed progenies after cross with gamma-irradiated pollen.
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Mutant trait Irradiation Segregation Details of mutant
dosage ratio (Mutant/Total) characters
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Green and wavy rimed Wi, FEIIER.

white cotyledon Center of cotyledons were white and rims were green. Later, central part became
green, and rim of cotyledons took wavy form. Leaves were normal.
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Albino cotyledon Cotyledons were white but hypocotyl was light green.
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Horn like cotyledon Cotyledons were warped like a bull horn. Leaves were also deformed. Transverse
section of stem was circular.
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Dwarf 1 Cotyledons were small and the hypocoty] was short. Leaves were very small.
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Dwarf 2 Same as above.
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Light green cotyledon 1 Initially, cotyledons were light green and young leaves were also light green. Then
they truned to normal green.
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Light green cotyledon 2 Same as above. )
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Shrunken leaves The first leaf showed shrunken shape but later leaves progressively turned to normal.
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Also, male sterile plants were segregated in the field.

The use of induced mutations for improvement of
seed propagating crops has so far been confined to in-
breeding species. Only a few research for improvement for
outbreeding species has been done. “Crossing-Within-
Spike-Progeny method” was developed for outbreeding
species (This Technical News No.25), but it is difficult
to apply to Cucurbitaceae plants which contain impor-
tant crops. This might be the reason that mutation
breeding has not been developed in Cucurbitaceae crops
as a major breeding technique.

In Cucurbitaceae crops in which male and female
flowers are developed separately on a plant and pollinated
entomophily, but it is possible to self-pollinate them
artificially. In case of seed irradiation, as applied in many
inbreeding species, mutated tissues may distribute in a
chimeric pattern, even if artificial pollination is used
within a plant, segregation of mutants will not occur.

To break through the problems, pollen irradiation was
examined as mutagenic treatment. Cucumber (Cucumis

sativus L. var. Nishikisuyo) was used as a model. The

petals of male and femal flowers were closed by pinching
with binding wire on the previous day of flowering to
prevent pollination by insects. On the flowering day, the
male flowers were collected and irradiated with 1kR to
10kR of gamma ray in a “Gamma Hot Cell”, then used
to pollinate the female flowers. The seeds thus obtained
were sown and transplanted to a field.

In this generation, no mutant phenotype were ap-
peared. However, if a mutation was occured in the pollen,
entire tissues of the resultant plant might be consisted of
a single heterozygous genotype. In such a condition,
selfing pollination within a plant will lead to segregation
of mutants in the next generation. Actually, the seedling
examination of these selfed lines revealed eight seedling
mutant lines (Table-1). A mutant line, in which shape of
fully grown leaves changed from original pentagonal shape
to round heart shape, also found in the field cultivation.

The optimal irradiation dose for this method might be
between 2kR and 4kR. (S. Iida and E. Amano)
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