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ABSTRACT : The main habitats of diving beetles in agricultural ecosystems were identified as ponds,
irrigation channels, and reservoirs, where the water system is maintained throughout the year. Four species,
Cybister japonicus, Cybister brevis, Hyphydrus japonicus and Noterus angustulus, were selected as biological
indicators which can be used to evaluate the healthiness of the agricultural ecosystem. The species number
of 4 indicator species, the species number of diving beetle species, and the diversity index were used
as factors for environmental evaluation. The evaluation was classified into grades I~IV. The non-fertilizer
and non-pesticide agricultural practicing area and the sustainable agricultural practicing area were evaluated
as grades I~1II, and the general agricultural area to be relatively fine with a grade II. However, the
analysis indicated the agricultural areas near a residential area and an industrial complex to be poor
with a grade of IV, suggesting that immediate improvement in the agricultural environment is needed.
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Fig. 1. Types of habitat of the diving beetle. A; Pond, B; Irrigation channel, C; reservoir.
Table 1. Distribution and preference of diving beetles for different types of habitats
. itat
Habitat type ' No: of . : No 9f habita :
investigation C. japonicus C. tripuntacus C. brevis
Pond 57 7 2 23
Irrigation channel 34 1 - 7
Reservoir 24 5 3 7
Stream 7 - - -
Total 123 13 5 37
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Fig. 2. Mode of monthly occurrence of the diving beetle with different developmental stages.
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Table 2. Emerged species according to the different locations

Science name Korean name Location”

A B C D E F G

Noterus japonicus PAR R O O O O O - -
Laccophilus difficilis M EEY O O O O O O O
Hyphydrus japonicus A-EHH O O O O O - -
Guignotus japonicus TapEHH - - - - O - -
Guignotus japonicus sp. a2 - O - - O - -
Potamonectes hostilis SZEMH) O O O - - - O
Rhantus pulverosus )71 EH AR O O - O O - O
Hydaticus suturalis SRR O - - - - - -
Hydaticus grammicus ot EEH) O O O O - - -
Cybster japonicus 24 @) O O - - - -
Cybister brevis AR O O O O O - -
No. of species 9 9 7 6 7 1 3

* A: non-fertilizer and non-pesticide agricultural area (pond); B: non-fertilizer and non-pesticide agricultural area (irrigation channel);
C: sustainable agricultural area (pond); D: sustainable agricultural area (irrigation channel); E: general agricultural area; F: residential
area; G: industrial area).

12 r

No. of species

Fig. 3. Number of insect species according to the different locations (A: non-fertilizer and non-pesticide agricultural area (pond); B:
non-fertilizer and non-pesticide agricultural area (irrigation channel); C: sustainable agricultural area (pond); D: sustainable agricultural
area (irrigation channel); E: general agricultural area; F: residential area; G: industrial area).
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Table 3. The indices according to the different locations

46(3), December 2007

Location*
Index
A B C D E F G
Dominance index (DI) 0.58 0.61 0.36 0.63 0.33 0.59 0.83
Diversity index (H') 2.08 1.87 241 1.65 2.70 1.74 0.84
Evenness index (EI) 0.61 0.65 0.79 0.72 0.87 0.84 0.60
Richness index (RI) 4.36 2.47 3.62 2.35 3.55 2.08 1.22
No. of species 31 18 21 10 22 8 4

* A: non-fertilizer and non-pesticide agricultural area (pond); B: non-fertilizer and non-pesticide agricultural area (irrigation channel);
C: sustainable agricultural area (pond); D: sustainable agricultural area (irrigation channel); E: general agricultural area; F: residential

area; G: industrial area).

Cybister japonicus Cybister brevis

Hyphyarus japonicus Noterus angustulus

Fig. 4. Indicators species for the environmental evaluation.
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Table 4. Standard grade for the environmental estimate
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Grade* Environmental indicators’ No. of diving beetles’ Diversity index (H')
1 4 9 = 20 =
I 3 6~38 1.5~2.0
m 2 4~5 1.0~1.5
v 1 = 3 = 1.0 =

' Environmental indicators: A: C. Japonicus; B: C. brevis; C: H. japonicus; D: N. angustulus.

? Total number of diving beetles in each locations.
* It superior; II: good; III: bad; IV: inferior.
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Table 5. Environmental healthiness according to the different locations

Location* Environmental indicators No. of Diving beetles Diversity index (H") Grade
A 4 9 2.08 1
B 4 9 1.87 II
C 4 7 241 I
D 3 6 1.65 II
E 3 7 2.70 II
F 0 1 1.74 v
G 0 3 0.84 v

* A: non-fertilizer and non-pesticide agricultural area (pond); B: non-fertilizer and non-pesticide agricultural area (irrigation charnel);
C: sustainable agricultural area (pond); D: sustainable agricultural area (irrigation channel); E: general agricultural area; F: residential

area; G: industrial area).
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