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Polyploidy in the Japanese newt, Triturus pyrrhogaster

Tosiziro KAWAMURA
Zoological Laboratory, Hirosima Uriversity, Hirosima

FANKHAUSER and GRIvrITHS (‘39)" obtained many haploid and tri-
ploid larvae of Triturus viridescens by refrigeration of freshly laid eggs. The
triploid larvae were all normal and the majority of them developed nor mallv
to metamorphosis. The haploid ones were characterized by small size and
varying degrees of edema. GrirrITHs (40, ’41)®® ascertained that all tri-
ploids developed from eggs that had been refrigerated immediately after
laying. Kavror ("40)® discovered two triploids among androgenetlo larvae
of Triturus pyrrhogaster. ‘

I made an experiment upon the production of polyplmdv in the Japanese
newt, Triturus pyrrhogaster, by cold treatment of fertilized eggs after Fank-
HAUSER and GrIrriras’ method. A part of the results obtained during the
season of the year 1940 will be presented here preliminarily.

- Many uterine eggs were taken out from females in which two or three
pituitary bodies had been implanted two days before. Ten to ninety minutes
after artificial fertilization, they were exposed to 0° to 0.5°C for 18 to 27 hours
and then reared under room temperature. Chromosome counts were made
in early larval stage by FANKHAUSER’s tail-tip method.” The amputated
tail-tips were preserved in NavasHin’s fluid and stained with HEIDENHAIN'S
iron hematoxylin. - ' '

According to the chromosome numbers, the larvae which developed from
refrigerated eggs could be divided into the following five types: diploid,
triploid, haploid, haploid-diploid, and haploid-triploid.  The number of larvae
of each type is presented in Table 1. Thirty larvae from untreated eggs
were without exception diploid. As in Priturus viridescens, there were pro-
duced many triploid larvae which were normal in appearance. Some of
them were fixed in the larval stage for examining the structures of the
internal ‘organs, and most of the others could be raised, passing through
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metamorphosis. The three haploid larvae showed poor development and
could not reach the time of metamorphosis. Two of them were found dead
and the other was preserved, because it was an extreme dwarf In the
haploid-diploid individuals, diploid areas were comparatively extensive. One
larva died before the time of metamorphosis and another was fixed im-
mediately before the perfect absorption of the gills, since it had developed a
severe edema. The remaining one could complete metamorphosis and became

a dwarf newt.

Pable 1. Number of larvae of each type produeced by cold
treatment of fertilized eggs.
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The most interesting individuals are the haploid-triploid ones. This
kind of mosaic has been known only among parthenoegenetic fmg tadpoles
produced. by me (’39).% Of the eight haploid-triploid larvae of Triturus
pyrihogaster, four died before the time of metamorphosis and the -other four
could be metamorphosed completely. Two- of the latter were fairly large
and the others smaller, but they were all within the range of length. of
normal diploid newts in the same stage. In two of these metamorphosed
newts the right halves of the bodies, roughly speaking, consisted of triploid
cells and the left halves of haploid cells. Such distribution of haploid and
triploid cells was most distinctly seen in the spinal cord, chorda dorsalis
and kidneys. In the third newt, both areas were not so clearly - divided,
though the left half was mostly triploid and the right was a mixture of
haploid and triploid cells. The fourth newt consisted mostly of triploid cells
and some haploid cells were mingled in the triploid. The origin of the
haploid-triploid condition in the former two newts at least seems to be as
follows : the male pronucleus may not be united with the female one before
the first cleavage and may be divided into two daughter nuclei. The chro-
mosomes of the female pronucleus may be doubled by monaster division or
some other ways nearly at the same time as the male one is. The first
division of the cytoplasm may be led by the male pronucleus and the deriva-
tive of the female one may be contained in one of the blastomeres. Ac-
cordingly, the haploid-triploid condition may be established at the two-cell
stage. Whether this explanation applies in the other two newts or mnot,
will be considered after the distribution of both kinds of cells in the whole
body have been observed in detail.

The structures of the gonads and other organs in such mosaics, as
haploid-diploid and haploid-triploid individuals, are now under investigation.

The present study was aided by a grant from the Imperial Academy,
for which T wish to express gratefully my indebtedness. My thanks are
also due to Profs. Y.K. Hirarwa and T. Koxar for their continued interest
and invaluable eriticism.
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