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Abstract

BACKGROUND: The paddy ecosystem is periodically
disturbed with a relatively consistent cycle in short term.
However, in long term aspect, the paddy as habitats of
organisms has been affected by the change in farming
practices. Accordingly, the composition and their densities
of fauna species inhabiting the wet paddy has been changed.
The geological distribution of a species is very helpful to
understand the past and current status of habitats and
biodiversity.

METHODS AND RESULTS: We monitored 290 sites of
open plain paddy or terraced valley paddy located in 138
cities or counties of South Korea and analyzed examine
geological distribution of a taxon of freshwater
invertebrates, diving beetles (Dytiscidae) which inhabited
the paddy ecosystem. This survey was conducted from
2005 through 2007. The total species of diving beetles
found in the paddy were identified to be 15 genus 26 species
among the family of Dytiscidae. Among them, 24 species
were found in the terraced valleys-in paddy fields, and 19
species were found in the open plain paddy fields. Eleven
species of them were rarely found in the paddy. The average
body size of the adult diving beetles of each species was
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between 2.0 and 35.0 mm. Most of the diving beetle species
except for 11 species with rare frequency of occurrence
were found in almost all sites of the terraced valley paddy
fields but three species (Agabus browni, Agabus japnicus,
and Ilybius apicalis) were not found in the open plain paddy
fields. The species distributed relatively widely over some
sites of the open plain paddy fields were Guignotus
Japonicus, and Rhantus pulverosus. Specifically, Ilybius
apicalis was found in a specific region, the east-southern
part of Korean peninsula, whereas Coelambus chinensis
was found only in valley paddy field of the region where
Ilybius apicalis was not found. Overall distribution range of
diving beetles in open plain paddy fields was limited to few
area than in terraced valley paddy fields.
CONCLUSION(s): The differences in the range of
distribution of diving beetles between terraced valley paddy
fields and open plain paddy fields was thought to be the
result of an complex action of physico-chemical environ-
ments such as annual water status and the degree of
chemical application involving differences in the extent of
disturbance of the paddy ecosystem, the connectivity of the
paddy to an adjacent biotope, and interrelationships among
competitors.
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Fig. 1. Survey sites (290 sites) of diving beetles in open
plain and terraced valley paddy field located in 138 cities
or counties of South Korea.
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Table 1. Frequency of occurrence and body size of Dytiscidae species inhabiting in paddy fields

Body size of adult

Frequency of occurrence (%)b

Subfamily name Scientific name (mm)a Valley paddy field Open pfl'ajn paddy
ield
Laccophilinae Laccophilus difficulis 45 ~ 5.0 97.7 6.8
Laccophilus kobensis 35 ~ 4.0 2.3 0.8
Laccophilus lewisius 40 ~ 45 9.0 0.8
Laccophilus lewisioides 35 ~ 4.0 15 0.0
Hydroporinae Hyphydrus japonicus 4.0 ~ 49 85.0 5.3
Guignotus japonicus about 2.0 98.5 25.6
Coelambus chinensis 41 ~ 49 75.2 6.8
Neonectes natrix 3.0 ~ 3.6 0.8 0.8
Potamonectes simplicipes 40 ~ 5.0 0.8 0.0
Hydrovatus subtilis 24 ~ 27 2.3 0.8
Colymbetinae Copelatus weymarni 48 ~ 54 18.0 0.0
Copelatus zimmermanni about 5.4 0.0 0.8
Agabus browni 10.0 ~ 11.5 39.1 0.8
Agabus conspicuus 9.6 ~ 11.6 0.8 0.0
Agabus insolitus about 5.8 7.5 0.0
Agabus japonicus 60 ~ 74 729 2.3
Ilybius apicalis 85 ~ 97 27.8 0.8
Rhantus pulverosus 110 ~ 125 98.5 22.6
Rhantus yessoensis 105 ~ 114 53 53
Dytiscinae Hydaticus pacificus 10.0 ~ 15.0 0.0 0.8
Hydaticus thermonectoides 9.0 ~ 10.0 15 0.0
Hydaticus grammicus 9.0 ~ 11.0 98.5 24.8
Eretes sticticus 11.0 ~ 16.0 2.3 0.0
Graphoderus adamsii 13.0 ~ 14.0 11.3 0.8
Cybister japonicus 30.0 ~ 40.0 15 0.8
Cybister brevis 20.0 ~ 25.0 98.5 2.3

*Data modified from Mori and Kitayama (2002), and Han et al. (2010)
°Frequency of occurrence (%) = the number of sites with a particular species/the total number of surveyed sites 100
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Fig. 2. Geographical distribution of 10 species of Dyti-

scidae family in paddy field.
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