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Effects of gamma radiation on crosses between

Lycopersicon esculentum and L. peruvianum
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Radiation effects on the interspecific hybridization bet-
ween cultivated tomato, Lycopersicon esculentum, and
L. peruyvianum which is resistant to many tomato di-
seases were investigated both with cross sterility, i.e.,
abortion of embryos and endosperms after L. esculenium
ovules were fertilyzed with L. peruvianum pollen,
and with cross incompatibility, i.e,, inhibitted elongation
of pollen tubes of L. esculenium in L. peruvianum
style,

1. Effects on cross sterility.

Radiation treatment of pollen had both deleterious
and beneficial effects, Irradiation after meiosis including

mature pollen irradiation had only deleterious effects.
Long-term chronic irradiation including at least meiosis
and in most cases all microsporogenesis from pollen—
mother—cell differentiation to dehiscence had a beneficial
effect when the exposure rate was suitable, but the
effect was deleterious when the rate was too high.
The way in which radiation acts beneficially was pre-
sumed to be genetic rather than physiological from the
finding that a larger number of well developed seeds
were obtained from a single fruit when the irradiation
was extended.
2. Effects on cross incompatibility.



A 20-day irradiation of L. peruvianum style and/or
L. esculenium pollen before anthesis markedly stimula-
ted the elongation of pollen tubes, although it was not
enough to make a fertilization possible. Acute irradia-
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tion of mature style had also beneficial effects on pollen
tube growth when the exposure dose was suitable but
the degree of effect was rather small compared to
chronic irradiation, (K. Yamakawa)
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Figure 1.

Appearance of the parents and their hybrid,

Upper left : A tomato cultivar “Shugyoku”, the pistillate parent.
Short peduncle and red fruits with an average weight

of 29.2 gram,
Upper right :

Lycopersicon peruvianum, the staminate parent. Long

peduncle and green fruits with an average weight of

2.3 gram.,
Lower :

F: hybrid. Long peduncle and yellow fruits with an

average wight of 5.5 gram,
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Fig. 2 Maximum polleu-tube elongation after pollen- and/or stylar-irradiation,
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