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Thesis Summary

Sexual reproductive animals need mixture of genetical combining of male’s and female’s gametes
to produce next generations. Although the animals acquire diversity in genetics, increasing the
populations were disturbed due to the high cost that induced by finding a heterologous partner, in
general.

Some dioecious tardigrades oviposit in the female exuviae and the other dioecious tardigrades
lay eggs freely. Recently, mating behavior in former types has been reported, but no report in later
types. In this study, I’ investigated that the mating behavior and gametes’ morphologies in freely egg
laying tardigrades Paramacrobiotus sp. and Macrobiotus shonaicus, and in specially on later
species, | indicated the distribution in Japan.

In chapter 1, | showed the background of my investigation: the trade-off of reproductive costs
and genetic diversity. In addition, | summarized the generally information about tardigrades.

In chapter 2, | described the details of mating behaviors of Paramacrobiotus sp. and M.
shonaicus. A male tracked a female, then he ejaculated with bending. The released spermatozoa
swam in the environment, then they entered in the female’s cloaca, and stored in her spermatheca
till oviposition. The laid eggs were stained with DAPI after oviposition immediately, the nuclei of
male and female did not fuse, suggesting that the fertilization was completed external. In addition, |
found some differences in the behavior and sex ratio between the tested two species, indicating
behavioral diversity, and suggesting that the sex did not depend on sex chromosomes, respectively.

In chapter 3, | indicted that M. shonaicus lives almost regions of Japan, excluding Hokkaido
and Okinawa prefectures by not only morphological, but also genetic, and mating analyses in M.
shonaicus. The egg morphometrics showed morphological diversity more than which of specimens.

In chapter 4, | observed the both sexual gametes of Paramacrobiotus sp. and M. shonaicus.
The acrosome of Paramacrobiotus sp. was greatly longer than that of M. shonaicus. Moreover, the
spermathecal spermatozoa were shortened their tails in the tested two species, suggesting the
phenomenon was conserved at least in the family Macrobiotidae. The tip of the acrosomes lay
buried in the chorion, suggesting that penetrated.

At the end of my thesis, as chapter 5, | generalized and described possible expansion of this
study.




