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Artificial Control of Nucellar Embryony in Citrus
by Gamma-Irradiation
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Fig. 1. Effects of Gamma-rays on Embryo Differ-
entiation
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Fig. 2. Effects of Gamm-rays on the Occur-
rence of Hybrid Seedlings of Sunki
Mandarin @ x Trifoliate Orange & at
Germination
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One of the main obstacles in citrus breed-
ing arises from the fact that most commer-
cial varieties such as Satsuma mandarin,
Ponkan mandarin and Valencia orange are
apomictic and polyembryonic. This implies
that in the nucellus of the mother plant
asexual embryos develop together with or
instead of of zygotic embryo. The efficiency
of hybridization of these varieties is therfore
very low because zygotic seedlings seldom
occur at germination. In the present study,
the effect of gamma-rays on the killing or
regulating of differentiation of nucellar em-
bryos was elucidatel, using five year old
potted trees of Sunki mandarin Citrus sunki
which shows polyembryony.

For identification of the zygotic seedling
“in polyembryonic citrus, morphological mark-
ers were used i.e. hand pollination of trifoli-

ate orange Poncirus trifoliate pollen was

performed on each flower. By this procedure
the zygotic seedling was positive identified
because that F, plant from Sunki mandarin
2 X Trifoliate orange & shows trifoliate
form leaves, a dominant character. Gamma-
rays from a Cobalt 60 source were used to
irradiate the Sunki mandarin trees at inten-
sities of 1, 2 and 4 kR per 20 hours, at the
following stages of flower or fruit: resting
bud, floral bud, full bloom and young fruit
stage.

In conclusion, gamma-ray irragiation at
the small floral bud stage when fruit setting
shows the highest radio sensitivity by 2kR,
has the effect of a smaller number of em-
bryos per seed or sometimes mono embryonic
seeds being produced and a high occurrence
frequency of zygotic seedling at germination

was induced.

(F. Ikeda)



