I Original article KOREAN JOURNAL OF APPLIED ENTOMOLOGY I

-85 K] (©) The Korean Society of Applied Entomology
Korean J. Appl. Entomol. 59(4): 433-441 (2020) pISSN  1225-0171, elSSN  2287-545X

DOI: https://doi.org/10.5656/KSAE.2020.11.0.045

AlFe 3HRE B w2t ChE Hxe

A Study on the Characteristics of Aquatic Insect Fauna in Differently Disrupted
Ponds Located in Gungdaeoreum, Jeju

Gyeong Hun Ko and Dong-Soon Kim '

Jeju Nature Park, Jeju 63630, Korea
"Major of Plant Resources Science and Environment, College of Agriculture & Life Sciences, SARI, Jeju National University, Jeju 63243, Korea
The Research Institute for Subtropical Agriculture and Biotechnology, Jeju National University, Jeju 63243, Korea

ABSTRACT: This study was conducted to understand the distribution characteristics of aquatic insects in ecologically different ponds
in terms of the disruption. We investigated the fauna of aquatic insects in three artificial ponds (pond 1, 2 and 3) and two natural ponds
(pond 4 and 5) located within 1 km each other around Gungdaeoreum in Jeju Island, from March 2018 to June 2020. A total of 50 species
belonging to 15 families were found in the surveyed ponds: total 850 individuals with 14 species in 4 families of the order Odonata, total
4,391 individuals with 14 species in 6 families of the order Hemiptera, and total 2,014 individuals with 22 species in 4 families of the order
Coleoptera. In overall, total abundance and species numbers were relatively higher than those of artificial pond in natural ponds in which
animal and plant ecosystems were well established. In the case of artificial ponds, the number of individuals and species recovered
rapidly when reconstituted by introducing aquatic plants, etc. (Pond 1). The nymphs of Odonata were observed largely in ponds without
natural enemies such as large fish, and where adults could freely access without interception by artificial structure. Phytophagous
Corixidae of the order Hemiptera were abundant, and Haliplidae populations of the order Coleoptera were affected by the distribution
of the plants. Accordingly, the major factors affecting aquatic insect abundance were identified as the presence of refuges such as the
topography and aquatic plants and presence of predators. Species of the order, Odonata were vulnerable based on these factors. Our
results can be useful as basic information for the restoration of wetlands and construction of artificial wetlands or for conservation of
species diversity in the future.
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Table 1. Characteristics of the ponds surveyed for aquatic insects in this study

Coordination

Site Altitude
Pond type . .
(m)  Jatitude (N) longitude (E)

Flooring material

Average
maximum depth  Terrain characteristics
of water (m)

. L, ., Concrete (to Jan. 2018) 1.40 Cuboid
St. 1 Artificial 184 33°26 107 126°49 30 )
Muds, Rocks (from Jan. 2018) 0.82 Cuboid, Rock islands
St. 2 Artificial 192 33°26" 23" 126°49 26" Concrete, Muds 0.84 Crater shape, Rock island
St.3  Artificial 193 33°26° 22" 126°49°26"  Waterproof cloth, Muds 0.90 Crater shape
St.4  Natural 177  33°26" 18" 126°49' 35" Bed rocks, sand, soil 0.71 Gentle slope
St.5  Natural 165 33°26'25” 126°49 46" Muds 0.94 Gentle slope
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Table 2. Summary of the number of families and species of aquatic insects found during this survey in each pond (see Supp. Table S3. for

details, available online)

Species per pond (Population average)

Order  Family Species

Site 3 Site 4 Site 5

Site 1 Site 2
Odonata 4 14 6(63.3+5.89b")  3(8.0%1.25¢)
Hemiptera 6 14
Coleoptera 4 22 16(122.7£10.98bc) 4 (23.3+3.31d)
Total 14 50

8(49.3+3.78b) 12(71.0+3.30ab) 14 (91.7 £ 5.30a)

9(240.0%6.51c) 8 (120.7+8.91d) 12 (156.0 = 9.42ad) 13 (567.0 % 6.60a) 11 (380.0 = 14.52b)

13 (64.0+ 12.39d) 19 (258 £2.90a) 21 (203.3  34.47b)

31 (426.0 £2.29bc) 15 (152.0+7.59¢) 33 (269.3 = 2.88¢) 44 (896.0 = 31.44a) 46 (675.0 = 43.87ab)

The values in parentheses indicate the average number of individuals (Mean+SE) per sample found in the survey period.
'The means with same letters in a row are not significantly different by Tukey test (P<0.05).
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Fig. 1. Temporal changes in the abundance (total no. of individuals)(above) and species numbers (below) of aquatic insects in 5 ponds of

Gungdaeoreum in Jeju Island, South Korea.
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Fig. 2. Temporal variation of the total abundance of aquatic insects according to the insect order in each pond. The population of Odonata
at Site 1 was frequently discovered in the beginning of 2018, but thereafter the number of observations decreased sharply, and the

population was, rarely found in 2019.
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Table 3. Seasonal changes in total abundance (no. of individuals per sample) of aquatic insect species in each pond

2018 2019 2020
Pond Spring Summer Fall Spring Summer Fall Spring Summer
St.1 19.89+1.03a' 24.57+2.13a 7.67+0.30a  2.17+0.14bc 5.83+0.27c 225+024c 3.44+0.16bc 5.17+0.98c
St.2 433+031c 7.33+0.74c 0.67£031b  0.71£0.19c 5.83+0.83c 0.33+£0.07c 1.11£0.28¢c 5.67=+0.49¢
St.3 5.17+£0.62¢  7.00+0.31¢c 3.00+0.74b 346+0.12b 9.00+0.91c 5.83+£0.30b 5.83+£0.36b 9.67+1.53¢c

St.4 11.00+1.04b 27.48+0.85a 2.75+0.31b
St. 5 9.44 £ 1.31bc 17.38 £ 1.20b 2.92 + 0.36b

10.42 £0.75a 43.58 £3.67a 10.33 = 0.68a
12.04 £0.30a 27.38+2.20b 8.92+0.49a

11.22 £ 1.02a 43.00 £ 1.65a
11.06 £ 0.86a 33.83 + 1.96b

'The means with same letters in a row are not significantly different by Tukey test (P < 0.05).

Table 4. Seasonal changes in the number of species of aquatic insect (no. of species per sample) in each pond

Pond 2018 2019 2020
on
Spring Summer Fall Spring Summer Fall Spring Summer

St 1 14.0+£0.94ab' 18.3+0.54a 11.7+0.98a 7.7+0.54bc 12.3+0.98b 5.7+0.27bc 11.0+1.41bc 8.7+ 0.27c
’ 21 (26) (19) (15) 21 (13) (16) (15)

St 2 6.7£0.72b 57+1.19¢ 2.0+0.47c 27+£027c 6.7£027c 1.0+047c 3.7£0.72¢  4.7+0.27d
' (12) (10) (5) (6) (10) (3) (3 3

St 3 9.7+1.78ab 12.7+£1.09b 9.0£0.94ab 93+0.98b 143+£1.19b 13.0+1.4lab 11.3+1.44b 12.0+0.47b
’ (20) (19) (16) (20) 27 (19) (24) 21

St 4 18.3+1.52a 23.3+027a 63+027b 21.3+19la 24.7+0.54a 15.0+2.05a 21.0+0.82a 21.3+0.98a
’ (34) (34) (16) (36) (39) 29) (32) (33)

St s 16.3+2.60a 22.0+094a 7.0+0.82b 24.7+0.98a 23.0+1.25a 140+141la 21.3+191a 23.3+0.54a
’ (34) (36) (16) (39) (40) 29) (38) (30)

The values in parentheses indicate the number of species found during each season, did not overlap.
'The means with same letters in a cloumn are not significantly different by Tukey test (P < 0.05).
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