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ABSTRACT

The effects of three different irrigating water qualities(clean water, life sewage and animal
sewage) on the pattern of arthropod communities in the rice fields were investigated at Banwol,
Kyonggi-do, mid-western part of Korea from 1994 to 1996. The total density of arthropod was
highest in the rice field which was irrigated with clean water(clean water field), and the arthropod
community was mainly composed of aphids and collembolans. Each functional group was found
in the order of ‘pests>non-pests>natural enemies’ in its density. The dominant taxa in the pest
group were aphids, planthoppers(Delphacidae), leathoppers(Cicadelidae) and rice water weevil (L.
oryzophilus). In the non-pest group collembolans, non-biting midges and dipterans were main
arthropods, and in the natural enemy group Araneae was the dominant taxon. In the early growth
stage of rice plant the dominant functional group was pests, and in the mid growth stage both the
pest and the natural enemy group became dominant. But in the late growth stage none of the
functional group was dominant over the other functional groups. The densities of spiders were
much more higher in the clean water field than in the other fields. And through all the growth
stages of rice plants the density of spiders in clean water field kept increase in contrast to the
others. The species composition of spiders in the life sewage field was similar to that in the animal
sewage field, but in the clean water field it was different from the other two fields.

Key words : Arthropod community, Fuctional group, Rice ecosystem, Irrigating water quality.
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Fig. 1. Changes in the densities (No. /hill) of
arthropods in the rice fields with different irrigating
water quality at Banwol, Kyonngi-do, 1995.
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Tabie 3. List of dominant taxa* at the early growth stage of rice plant with different irrigating water quality at

Barwol, Kyonngi-do, from 1994 to 1996

Fuctional group

P
lot Pests Natural enemies Non-pests
» " (0.57) Chironomidae 27.59(0.40)
1994 CwW Laodelphax striatellus 13.79(0.20) Araneae 39.31(0.57 Diptera 8.97(0.13)
LS Chrysomelidae 11.4 (0.2) Araneae 30.11(0.53) Diptera 18.75(0.33)

Nilaparvata lugens 5.7 (0.1)

Hymenoptera 5.68(0.10) Chironomidae 17.05(0.30)

Sogatella furcifer 9.22(0.20)
AS Chrysomelidae 7.83(0.17)
Hemiptera 5.99(0.13)

Araneae 41.47(0.90) Chironomidae 9.22(0.20)

1995 cw Aphids 11.50(1,10)

Chironomidae 41.81(4.00)
Diptera 9.06(0.87)
Formicidae 6.97(0.67)

Araneae 22.30(2.13)

LS Aphids 77.13(22.93)

Aphids 32.10(2.60)

Chironomidae 32.51(2.63)

AS Lissorhoptrus oryzophilus 10.29(0.83) Diptera 6.17(0.50)
Aphids 46.22(1.38) Chironomidae 8.40(0.25).
1996 CwW Lissorhoptrus oryzophilus 10.92(0.33) Diptera 5.04(0.15)

Thysanoptera 10.08(0.30)

Aphids 11.11(0.45)
LS Other moths 11.11(0.45)
Lissorhoptrus oryzophilus 11.11(0.45)

Collembola 19.14(0.78)
Diptera 16.67(0.68)
Chironomidae 15.81(0.60)

Aphids 26.36(0.85)
AS Lissorhoptrus oryzophilus 10.08(0.33)
Thysanoptera 5.43(0.18)

Diptera 27.13(0.88)
Chironomidae 17.83(0.58)

*The taxon whose denisity occupied over 5% of total density

= % (density /hill)

CW : Rice field was irrigated with clean water,
LS : Rice field was irrigated with life sewage,
AS : Rice field was irrigated with animal sewage.
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Table 4. List of dominant taxa* at the mid growth stage of rice plant with different irrigating water quality at

Banwo Kyonngi-do, from 1994 to 1996

Plot

Fuctional group

Pests

Natural enemies Non-pests

1994 CW  Laodelphax striatellus 53.64(1.77)"

Araneae 27.27(0.90) Formicidae 6.97(0.23)

LS Laodelphax striteflus 31.30(2.00)

Araneae 50.08(3.20)

AS Hemiptera 7.16(0.30)

Araneae 53.22(2.23)
Staphylinidae 12.65(0.53)
Carabidae 9.55(0.40)

1995 CW Sogatella furcifer 29.95(2.17)

Nilaparvata lugens 15.21(1.10)

Araneae 21.20(1.53) Diptera 6.91(0.50)

Chironomidae 5.07(0.37)

LS Nilaparvata lugens 13.87(0.80)
Sogatella furcifer 8.09(0.47)

Araneae 16.18(0.93) Diptera 11.56(0.67)

Formicidae 9.25(0.53)

Lissorhoptrus oryzophilus 37.50(2.80)
AS Sogatella furcifer 11.61(0.87)

Chrysomelidae 8.48(0.63)

Nilaparvata lugens 6.25(0.47)

Araneae 20.54(1.53)

1996 CW Other weevils 8.56(1.07)

Araneae 12.83(1.60) Collembola 46,79(5.83)

Diptera 7.22(0.90)

LS Lissorhoptrus oryzophilus 8.67(0.43)

Araneae 26.00(1.30)
Carabidae 7.33(0.37)

Diptera 20.67(1.03)

AS Aphids 25,76(3.93)
Laodelphax striatellus 5.46(0.83)

Araneae 8.52(1.30) Collembola 41.05(6.27)

Formicidae 6.55(1.00)

* The taxon whose denisity occupied over 5% of total density in each experimental field was regarded as dominant.

* 9, (density /hill)

CW : Rice field was irrigated with clean water.
LS : Rice field was irrigated with life sewage,
AS : Rice field was irrigated with animal sewage.

A5 ZAFE 93 A0 #HClubionidae) 4E, 745 A %
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Fig. 2. Changes in the densities (No. /hill) of spider
in the rice fields with different irrigating water quality
at Banwol, Kyonngi-do, 1995.
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Table 5. List of dominant taxa* at the late growth stage of rice plant with different irrigating water quality at

Banwol, Kyonngi-do, from 1994 to 1996

Plot

Fuctional group

Pests

Natural enemies Non-pests

1994 CW Laodelphax striatellus 6.38(0.17)*

Nilaparvata lugens 6.19(0.17)

Araneae 46.34(1.24) Collembola 16.32(0.44)

Formicidae 6.75(0.18)

LS Chrysomelidae 5.45 (0.24)

Araneae 61.14(2.64) Collembola 10.09(0.44)

AS

Araneae 60,72(2.35) Collembola 18.86(0.73)

1995 CwW Nilaparvata lugens 21.13(4.40)
Laodelphax striatellus 17.05(3.55)

Sogatella furcifer 10,08(2.10)

Araneae 13.21(2.75) Diptera 20.17(4.20)

Nilaparvata lugens 20.98(4.30)
LS Sogatella furcifer 17.32(3.55)
Laodelphax striatellus 7.8(1.60)

Diptera 15.83(3.45)

Araneae 9.76(2.00) Chironomidae 8.78(1.80)

Nephotettix cincticeps 16.05(1.30)
AS Aphids 12.35(1.00)

Nilaparvata lugens 9.88(0.80)

Orthoptera 8.64(0.70)

Laodelphax striatellus 5.56(0.45)

Chironomidae 14.20(1.15)

Araneae 7.41(0.60) Diptera 9.26(0.75)

1996 CwW Aphids 45.60(15.80)

Sogatella furcifer 10.39(3.60)

Collembola 28.57(9.90)

LS Aphids 34.56(18.75)

Araneae 5.25(2.85) Collembola 54.75(29.70)

AS Aphids 45.41(15.10)

Collembola 38.05(12.65)

*The taxon whose denisity occupied over 5% of total density

= 22 (density /hill)

CW : Rice field was irrigated with clean water,
LS : Rice field was irrigated with life sewage,
AS : Rice field was irrigated with animal sewage.
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Table 6. Densities(No. /hill) of spiders in the rice fields with different irrigating water quality at at Banwol,

Kyonngi-do, 1995

Type Family Species Cw LS AS
Clubionidae Clubiona kurilensis Westring 0 0.17+£0.24 0
Clubiona lutescens Westring 0.11+0.16 0.39+0.28 0
Hunting Clubionidae SL* 0.67x0.64 0.56£0.42 0.67 £0.47
Lycosidae Pirata subpiraticus Bos. et Str. 0 0 0.17£0.24
Salticidae Marpissa magister (Karsch) 0.28+0.21 0.61+0.55 0.33+0.47
Salticidae SL 0.17+0.24 0.28+0.21 0.83%£1.18
Thomicidae Thomicidae SL 1.28+1.58 0.56+0.42 0.11£0.16
Subtotal 2.50+2.86 2.56+1.81 2.11+1.64
Araneide Araneidae SL 0.50+0.71 0.11£0.16 0.11x0.16
Orb Neoscona doenitzi Bos. et Str, 0.17£0.24 0 0
Webbing Tetragnathidae Pachygnatha clercki Sundevall 1.94+1.93 0.17+0.24 0.39+0.28
Tetragnata praedonia 1..Koch 0.11+0.16 0 0
Subtotal 2.72+1.78 0.28+0.21 0.50+0.41
Theridiidae Coleosoma octomaculatum BoOs. et Str. 0 0.17+0.24 0
Space Enoplognatha japonica Bos. et Str. 0.17£0.24 0.17£0.24 0
Webbing Theridiidae SL 1.94+1.46 0.67+£0.47 0.56£0.57
Erigonidae Erigonidae SL 0.78+0.87 0.50+0.14 0.22+0.31
Gnathonarium dentatum (Wider) 0.17£0.24 0.17+£0.24 0
Ummeliata angulituberis Oi 0.50+0.71 (0.3910.08 0.33+0.47
Ummeliata insecticeps Boes. et Str. 1.06+1.06 0 0
Subtotal 4.61 £4.30 2.06+0.34 1.11+1.34
Total 9.83+7.58 4.89+2.11 3.72+2.51

* Spiderling

CW : Rice field was irrigated with clean water,
LS : Rice field was irrigated with life sewage,
AS : Rice field was irrigated with amimal sewage.
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Table 7. List of dominant species* at each growth stage of rice plant with different irrigating water quality at

Banwol, Kyonngi-do, 1995

Arthropod Community with Different Irrigating Water Quality

Mid growth stage

Late growth stage

P. clercki 51.85(4.67)
Erigonidae SL* 25.93(2.33)
U. insecticeps 7.41(0.67)

Erigonidae SL 17.95(3.50)
Thomicidae SL 17.95(3.50)
U. insecticeps 12.82(2.50)

G. mentatum 10.26(2.00)
Clubionidae SL 10.26(2.00)
Araneidae SL 7.69(1.50)
U. angulituberis 7.69(1.50)

P. subpiraticus 23.53(1.33)
Erigonidae SL 17.65(1.00)
C. lutescens 11.76(0.67)
Clubionidae SL 11.76(0.67)
Thomicidae SL 11.76(0.87)
Salticidae SL 5.88(0.33)
Araneidae SL 5.88(0.33)
G. mentatum 5.88(0.33)

Clubionidae SL 25.00(1.00)
Thomicidae SL 25.00(1.00)
C. kurilensis 12.50(0.5)

C. lutescens 12.50(0.5)

P. subpiraticus 12.50(0.5)
Salticidae SL 12.50(0.5)
P. clercki 12.50(0.5)

C. octomaculatum 12.50(0.5)
E. japonica 12.50(0.5)

G. mentatum 12.50(0.5)

U. angulituberis 12.50(0.5)

Plot  Early growth stage

P. clercki 66.67(0.67)

G. mentatum 33.33(0.33)
Cw

Erigonidae SL 50.00(1.00)

G. mentatum 33.33(0.67)

U. angulituberis 16.67(0.33)
LS

Erigonidae SL 100.00(0.33)
AS

Erigonidae SL 21.05(1.33)
P. subpiraticus 15.79(1.00)
Clubionidae SL 15.79(1.00)
U. angulituberis 15.79(1.00)
P. clercki 10.53(0.67)

G. mentatum 10.53(0.67)
Thomicidae SL 5.26(0.33)

Salticidae SL 55.56(2.5)
Clubionidae SL 22.22(1.00)
M. magister 11.11(0.5)

P. clercki 11.11(0.5)

* The species whose denisity occupied over 5% of total density in each experimental field was regarded as dominant,

* Spiderling,
CW : Rice field was irrigated with clean water,

LS : Rice field was irrigated with life sewage,

AS : Rice field was irrigated with animal sewage.
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