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As a result of chewing, digesta particle size reflects the interaction between food properties and chewing
ability while influencing digestion. Focusing on animals that consume leaf-dominated diets, previous
studies showed reducing digesta particle size improves digestion. The mechanical properties of food
and chewing ability are important factors behind the intraspecific variation of digesta particle size in
these species. These conclusions indicate measuring digesta particle size can provide insight into
connecting diet, chewing behavior, and digestion in herbivores. However, it is difficult to generalize
these conclusions to omnivorous primates as their diet is complicated which poses difficulties in using
digesta particle size to understand the feeding ecology and digestion in primates. This thesis aims to
reveal the variation pattern, the determinants, and the potential influence of digesta particle size on
digestion in omnivorous primates by using the Japanese macaques in Yakushima, Japan as a model.
Chapter 2 documented the seasonal and regional variation of digesta particle size in Japanese
macaques by comparing their fecal particle size in the lowland, the highland, and the summit zone of
Yakushima in different seasons. To reveal the determinants, Chapter 3 examined the effects of diet
composition, dietary toughness, and age-sex class on fecal particle size in the lowland zone of
Yakushima. Chapter 4 examined the influence of digesta particle size on digestion by conducting in vitro
digestibility and fermentation assays on five foods from the Japanese macaque diet. Chapter 2 found
that although there were variations in digesta particle size, these were limited to specific conditions.
Fecal particle size only in the summit zone was found to be significantly higher than it was in the other
zones in autumn. In Chapter 3, although variations in diet composition and dietary toughness were
found, fecal particle size showed limited variation across months and no difference among age-sex
classes. The influences of diet composition, dietary toughness, age, and sex were not important factors
in the variation of digesta particle size, while the physical structure of fruits may be important. Chapter 4
demonstrates that, for the five foods in the Japanese macaque diet, the influence of particle size on
digestion is less obvious in fruits and young leaves than in mature leaves and seeds. These results
show that the determinants and the potential influence of digesta particle size are different in Japanese
macaques in Yakushima compared to folivorous primates and ungulates. The mechanical properties of
foods and chewing ability were not important in the variation of digesta particle size, while whether a
food requires chewing to improve digestion may be more relevant. Accordingly, predicting food quality
from digesta particle size should be treated with caution. In omnivorous primates, large digesta particle
size does not necessarily correspond to low-quality food. Such results may help us to understand food
selection in herbivores. While selecting leaves that cab be more easily reduced to small digesta patrticle
size may be critical when eating leaves, selecting foods that do not require chewing may be important
when eating an omnivorous diet. These two factors connect to the toughness and fiber contents of
foods, which can help to explain the avoidance of tough and fiber-rich food in primates. Moreover, the
factors that influence digesta particle size may influence chewing behavior and therefore change feeding
behavior. Further studies in more primate species are necessary to confirm the factors that influence
digesta particle size in this taxon. The influence of chewing on digestion is an aspect that requires more
attention in such studies. The results of this thesis urge caution when generalizing conclusions from
studies of digesta patrticle size in folivores to omnivorous primates. Further exploration of the relation
between food properties and digesta particle size is necessary to provide a more comprehensive
understanding of digestion and feeding ecology in primates.
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