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Abstract

Rice paddy ecosystems are regarded as alternative wetlands in Japan. The diversity of aquatic insects living
in wetlands is supported by a combination of temporary water bodies, such as paddy fields, and permanent
water bodies, such as agricultural ditches and ponds. Permanent water bodies remaining water during the
winter also function as their overwintering sites. Clarifying the overwintering ecology of aquatic insects in
rice paddy ecosystems is important for conservation strategy for declining aquatic insect populations in Japan.
In this study, we recorded aquatic insects (Hemiptera and Coleoptera) with body lengths >5 mm
overwintering in agricultural ditches and ponds in rice terraces of Hyogo Prefecture, Japan. In addition, by
comparing the number of species that appeared from spring to fall (active season), their life cycles and
overwintering ecology were discussed. Overwintering surveys were conducted in December 2021 and 2022
with dredging in ditches and sweeping with D-frame nets in ponds. Active season surveys were conducted
monthly from May to October 2023, with sweeping methods in ditches, paddy fields, and ponds. The results
showed that 11 species (6 Hemiptera and 5 Coleoptera) were found in overwintering surveys. Of them, 7
species were found as either adults or larvae/nymphs in paddy fields during the active season, consistent with
life cycle patterns reported in previous studies, while Erefes griseus was found only in the winter season at
ponds, and Ranatra unicolor was found only in ponds. Because Kirkaldyia deyrolli, Hydaticus grammicus,
and Gerridae were not found in overwintering surveys, it is guessed they overwinter on land. Ponds and
agricultural ditches serve as important overwintering sites for aquatic insects, and periodic dredging for
keeping water was considered effective for conservation.

Key words: aquatic beetles; aquatic bugs; cultivation management; Japanese wetlands; rice agroecosystem
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Fig. 1. Map of terraced rice paddies in western Hyogo
Prefecture where the survey was conducted. D, Pa, Po,
and Ab Pa indicate ditch, paddy field, pond, and
abandoned paddy field respectively.
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Fig. 2. Photographs of the study site. Ditch (D 4; (a) winter, and (b) active season (Spring-Fall)), pond (Po 3;

(c) winter and (d) active season (Spring-Fall)).
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Appendix Table 1. Species and abundance of aquatic vertebrates found.

Winter
Order Family Species Japanese name Dec. 2021, 2022
Ditch Pond
Cypriniformes Cobitidae Misgurnus anguillicaudatus (Cantor, 1842) Kvav 56 -
Beloniformes ~ Adrianichthyidae  Oryzias sp. A X ) Tl 3 -
Anura Ranidae Rana japonica Boulenger, 1879 =R TAHTN Al -
Glandirana rugosa (Temminck et Schlegel, 1838) > F =)L A:36,T: 58 -
Urodela Salamandridac ~ Cynops pyrrhogaster (Boie, 1826) THANTAEY A:51 -

A and T indicate adult and tadpole, respectively.
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