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Papaj(a (Carica papaya L.} cultivars have been bred through the pure-line breeding
systems where hermaphrodite or male plants (seasonally change to bisexual flower) are self-
pollinated. Such breeding systems require more than six generations to breed pure lines. In
this study, to increase the breeding efficiency of papaya, the author investigated 1) embryo
induction from cultured anthers, 2) sex and ploidy of plantlets derived from anther culture,
3) morphological variation in plants derived from pollen, and 4) parthenocarpic ability and
‘promotion of fruit swelling by GA treatments. Finally, the author discussed a potential
usefulness of anther culture for the breeding of female papaya.

In this study, male anthers containing a mixture of about 484% uninucleate, 23.3%
mitotic, and 28.4% binucleate microspores were used for anther culture, and its culture
systems were established as follows: step 1) embryo induction from anthers on the agar
medium with 0.01 mg I' CPPU and 0.1 mg I NAA; step 2) enhancement of shoot growth in .
the liquid medium with 0.0025 mg 1" CPPU; step 3) promotion of rooting by IBA treatments
and establishment of plantlets; and étep 4) acclimation of plantlets.

All the plantlets derived from anther culture were determined as female using papaya
DNA diagnostic PCR assay. This finding indicated that all the female plants were originated
from microspores (“m” or “M,”), because sex genes of female, male, and hermaphrodite is
hypothesized respectively as “mm”, “M,m”, and “M;m”, and the homozygotes of “M;M,”
are to be lethal. Furthermore, almost all of them were estimated to be triploids by a ploidy
analyzer. This is probably due to the use of microspores at advanced developmental stages.

Among the triploid female plants, the diverse morphological variations were observed,
especially in plant height, internode length, fruit yield per plant, fruit weight, and the

- number of fruits per plant. Among these plants, a few of dwarf plants were detected.
Moreover, the wide range of variations in parthenocarpic ability was also found among the
microspore-derived plants. These dwarf and parthenocarpic nature is important for the
breeding of cultivars used for greenhouse cultivation.

In subtropical regions, the hermaphrodites were liable to change their flower sex and
their fruit yield decreased. On the other hand, the females showed stronger parthenocarpic
ability than the hermaphrodites and exceeded the hermaphrodites in fruit yield. However,
parthenocarpic fruits were obviously smaller than pollinated fruits. GA treatments were
greatly effective for the enhancement of fruit swelling, and the treated fruits were
significantly bigger than natural parthenocarpic fruits or pollinated fruits. Therefore, in
subtropical regions, the breeding of female cultivars with a high parthenocarpic ability and
the promotion of fruit swelling by GA treatment will realize a high fruit productivity of
papaya.

Based on these findings, the author proposes that the anther culture techniques are
potentially useful for the breeding of only female papaya. However, further research subjects
remain to be investigated, i.e., the induction of haploids or dihaploids, the maintenance and
propagation of female cultivars, and an efficient seed production system of females.
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