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Effects of Conventional and Organic Farming on Ground-dwelling
Invertebrates in Paddy Levees

Kim, Myung-Hyun - Choe, Lak-Jung - Han, Min-Su - Choi, Soon-Kun -
Na, Young-Eun - Kang, Kee-Kyung - Eo Jinu

This study was conducted to compare the community structure and biodiversity of
ground-dwelling invertebrates between conventional and organic paddy fields’s
levees. Ground-dwelling invertebrates were collected using a pitfall trap every
month for two years (2010-2011) in levees of conventional and organic paddy
fields. The numbers of species and individuals were higher in organic paddy field
than in conventional paddy field. For the pests, the treatment of insecticide and
herbicide reduced the number of Delphacidae, and Chrysomelidae, but did not
affect the other pests such as Chronomidae, Culicidae, Thripidae, and Aphididae.
For the natural enemies, the treatment reduced the number of individuals of most
of enemy's taxon (except only one taxonomic group, Ichneumonidae) in the levee
of conventional paddy field.
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Fig. 1. (A) Study site and (B) pitfall trap used in this study.

O: Organic paddy field, C: Conventional paddy field, D: Ditch, white star: pitfall trap points of
organic site, black star: pitfall trap points of conventional site
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Fig. 2. Seasonal changes in the monthly mean air temperature (C) and precipitation
(mm) of study site.
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Fig. 3. Seasonal changes in (A) the number of species and (B) the number of individuals
of ground-dwelling invertebrates on paddy levees (point : average value, upper
and under bar: standard error).

Table 1. Results of ANOVA on the number of species and the number of individuals of
ground dwelling invertebrates

Factor df MS F p
Month 11 241.73 18.43 <0.0001
Year 1 270.75 20.64 <0.0001
No. of species Treat 1 290.08 22.12 <0.0001
Year*Treat 1 0.33 0.03 NS
Error 33 13.12
Month 11 5.44 0.49 <0.0001
Year 1 1.31 1.31 <0.0001
No. of individuals Treat 1 0.51 0.51 0.0012
Year*Treat 1 <0.001 <0.001 NS
Error 33 0.04
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3. 5744 Belol wE 74 LR W

2 ZAA] =50A4E HisA FHFEES E(Phylum) FFolAe AXEERC] 2
Ao, (Class) FFoll A= AV 7 (Arachnida), W77 (Entognatha), %73 (Insecta)
o] FE AU ArAFedAE =70l (Acari)@ A V] =(Araneae)©l, 5 7dolA=
3}-2] &H(Diptera), & &(Hymenoptera), 3-8 & &(Thysanoptera), =3 4| &(Hemiptera) 2 =7
WY & (Coleoptera)©] =2 H|E&Z AFH AT

oA Y F2 8Rlo 2= AP S(year), AT (treat)E FLH, 2 A} o] F
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e ERTel Aed BEVF Fasta BUed BRI STkeke A4S HolEE,
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2 ateld] Fo9dE VIEe R AR ERTE 4IFCE 7Y F UM F, A=t A
oA B fFoldk Aolrt e ALz YEhd IHE(SYT), A=A fFef7k Akolrt 9l
© A2 Yehd IF(ESY), AgolARtE o7t Aol7t e 2oz &l IR(ST) 3 o
=9k Al B Rt o7t fl= IFNS)e2 5 AT

pds ,E._ﬁ_

= ol=(Suborder) = FH(Family) FEIA o]kt AR A=
. AN T AE=T|obFe] Fr]E-olE(Astigmata), 57|} (Mesostigmata) 3!
2710 (Oribatida)> STLF OS2 SR AT AnE2] g7 1] ZH(Clubionidae) 2} S TH
Au] FH(Lycosidae)= ST1HO 2 RAF o™, HAA"IKLinyphiidae)2} ALH}A 1] 3}
(Theridiidae)= SYTLE S 2 HA 51 cH(Table 2).
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Table 2. Results of ANOVA on the number of individuals of each taxonomic (Family or
Suborder) group in Class Arachnida

Taxon Factor df MS F p

Subclass Acari

Month 11 1.298103 4.88 0.0002
Year 1 1.016448 3.82 NS
Astigmata
Treat 1 1.106932 4.16 0.0495
(ST)
Year*Treat 1 0.032553 0.12 NS

Error 33 0.266126
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Taxon Factor df MS F p
Month 11 1.670494 9.02 <.0001
Year 1 0.677611 3.66 NS
Mesostigmata
Treat 1 0.825799 4.46 0.0424
(ST)
Year*Treat 1 0.122294 0.66 NS
Error 33 0.185238
Month 11 3.651678 19.8 <.0001
Year 1 0.000251 0 NS
Oribatida
Treat 1 0.834525 4.53 0.0409
(ST)
Year*Treat 1 0.044812 0.24 NS
Error 33 0.184394
Order Araneae
Month 11 0.650468 8.6 <.0001
Year 1 0.000414 0.01 NS
Clubionidae
Treat 1 0.358647 4.74 0.0367
(ST)
Year*Treat 1 0.229928 3.04 NS
Error 33 0.075633
Month 11 0.263458 4.12 0.0008
Year 1 0.387328 6.06 0.0192
Linyphiidae
Treat 1 0.559257 8.75 0.0057
(SYT)
Year*Treat 1 0.01854 0.29 NS
Error 33 0.063896
Month 11 0.432231 6.36 <.0001
Year 1 0.128009 1.88 NS
Lycosidae
Treat 1 0.807168 11.87 0.0016
(ST)
Year*Treat 1 0.000701 0.01 NS
Error 33 0.068004
Month 11 0.156082 3.55 0.0023
Year 1 1.909484 43.38 <.0001
Theridiidae
Treat 1 1.195762 27.16 <.0001
(SYT)
Year*Treat 1 0.015856 0.36 NS
Error 33 0.04402
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Ul+73e] ¥R EE7] 3 (Entomobryidae), R 2+5E 7] 3 (Hypogastruridae), "IH S E7]3
(Isotomidae)+= SYT1&H O 2 EAFQ oW, FTEE7]| ¥ Sminthuridae)= STLHOZ F4

] tH(Table 3).

Table 3. Results of ANOVA on the number of individuals of each taxonomic (Family) group
in Class Entognatha

Taxon Factor df MS F p
Month 11 0.846034 11.25 <.0001
Year 1 1.578411 20.98 <.0001
Entomobryidae
Treat 1 0.806919 10.73 0.0025
(SYT)
Year*Treat 1 0.084771 1.13 NS
Error 33 0.075233
Month 11 1.975191 7.93 <.0001
Year 1 1.152169 4.63 0.0389
Hypogastruridae
Treat 1 4.214709 16.92 0.0002
(SYT)
Year*Treat 1 0.251007 1.01 NS
Error 33 0.249024
Month 11 0.761496 53 <.0001
Year 1 1.302311 9.07 0.005
Isotomidae
Treat 1 1.735704 12.09 0.0014
(SYT)
Year*Treat 1 0.000655 0 NS
Error 33 0.143599
Month 11 1.411005 5.64 <.0001
Year 1 0.421091 1.68 NS
Sminthuridae
Treat 1 2.322601 9.29 0.0045
(ST)
Year*Treat 1 0.010152 0.04 NS
Error 33 0.25

257 5 el 59 Zu73HChironomidae)} 273K Culicidae)= NSIF O Z LEGS
™, 5ol 7] 3 Ceratopogonidae), Z3}2] ZH(Drosophilidae), &7}+3}2] ZHEphydridae), %323}
(Scathophagidae) 2 74 @7l A 3}2] K (Sciaridae)= ST LF O Z H4= I THTable 4). B &
9] 1% "8 7(Braconidae)®} 71 ¥]Z(Formicidae)= STI1HFO.2 HAFHF o, AALdEH
(Scelionidae)= SYT1EF S 2, WAH I}(Ichneumonidae)= SY1HF S 2 E2A = A TH Table 5).
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Table 4. Results of ANOVA on the number of individuals of each taxonomic (Family) group
in Order Diptera

Taxon Factor df MS F p
Order Diptera
Month 11 0.704286 13.07 <.0001
Year 1 0.019615 0.36 NS
Ceratopogonidae
ST) Treat 1 0.443096 8.22 0.0072
Year*Treat 1 0.034177 0.63 NS
Error 33 0.053876
Month 11 0.399089 2.32 0.0346
Year 1 0.574345 3.33 NS
Chironomidae
(NS) Treat 1 0.176317 1.02 NS
Year*Treat 1 0.131605 0.76 NS
Error 33 0.172275
Month 11 0.513694 6 <.0001
Year 1 0.065111 0.76 NS
Culicidae
NS) Treat 1 0.255662 2.98 NS
Year*Treat 1 0.010139 0.12 NS
Error 33 0.085678
Month 11 1.074744 6.78 <.0001
Year 1 0.070025 0.44 NS
Drosophilidae
ST) Treat 1 1.073295 6.77 0.0138
Year*Treat 1 0.093428 0.59 NS
Error 33 0.15847
Month 11 0.269778 7.08 <.0001
Year 1 0.094936 2.49 NS
Ephydridae
ST) Treat 1 0.25999 6.82 0.0134
Year*Treat 1 0.147539 3.87 NS
Error 33 0.038109
Month 11 0.597598 23.37 <.0001
) Year 1 0.003772 0.15 NS
Scathophagidae
ST) Treat 1 0.572378 22.39 <.0001
Year*Treat 1 0.000763 0.03 NS
Error 33 0.025567
Month 11 0.363304 4.45 0.0004
Year 1 0.155056 1.9 NS
Sciaridae
ST) Treat 1 0.53022 6.5 0.0156
Year*Treat 1 0.005948 0.07 NS
Error 33 0.081558
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Table 5. Results of ANOVA on the number of individuals of each taxonomic (Family) group
in Order Hymenoptera

Taxon Factor df MS F p
Order Hymenoptera
Month 11 0.231248 4.8 0.0002
Year 1 0.033885 0.7 NS
Braconidae
Treat 1 0.659392 13.68 0.0008
(8T)
Year*Treat 1 0.000237 0 NS
Error 33 0.048184
Month 11 1.18453 24.41 <.0001
Year 1 0.000229 0 NS
Formicidae
Treat 1 0.264718 5.46 0.0257
(ST)
Year*Treat 1 0.050255 1.04 NS
Error 33 0.048521
Month 11 0.296149 1.75 NS
Year 1 2.052789 12.14 0.0014
Scelionidae
Treat 1 1.964959 11.62 0.0017
(SYT)
Year*Treat 1 0.276239 1.63 NS
Error 33 0.16906
Month 11 0.10805 23 0.0321
Year 1 0.2946 6.26 0.0175
Ichneumonidae
Treat 1 0.176235 3.75 NS
(8Y)
Year*Treat 1 0.011723 0.25 NS
Error 33 0.047044

I 9 2579 A =8AE E7 3K Delphacidae), ©d8 & H & 2K Chrysomelidae),
37} (Staphylinidac)= STLHFO.E BEAFlon, wgdey s w28 e I(Carabidae)=

I fFF EF SYTAFLE E4EAY FAE e 5o FA'H 8 P (Thripidae) ¥ =2 A
72151 &34 Aphididae)= NST1H O 2 4] 5 THTable 6).
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Table 6. Results of ANOVA on the number of individuals of each taxonomic (Family) group
in Order Thysanoptera, Hemiptera and Coleoptera

Taxon Factor ‘ df ‘ MS F ‘ P
Order Thysanoptera
Month 11 0.384697 1.31 NS
Year 1 0.123518 0.42 NS
Thripidae
Treat 1 0.295326 1 NS
(NS)
Year*Treat 1 0.00035 0 NS
Error 33 0.294457
Order Hemiptera
Month 11 1.514164 10.56 <.0001
Year 1 5.97E-05 0 NS
Aphididae
Treat 1 0.570596 3.98 NS
(NS)
Year*Treat 1 0.032119 0.22 NS
Error 33 0.143394
Month 11 0.718856 8.06 <.0001
Year 1 0.13842 1.55 NS
Delphacidae
Treat 1 0.390147 4.37 0.0443
(8T)
Year*Treat 1 0.014732 0.17 NS
Error 33 0.089195
Order Coleoptera
Month 11 0.318827 5.16 0.0001
Year 1 1.671622 27.07 <.0001
Carabidae (larvae)
Treat 1 0.596335 9.66 0.0039
(SYT)
Year*Treat 1 0.104304 1.69 NS
Error 33 0.061755
Month 11 0.345898 5.45 <.0001
Year 1 1.989715 31.36 <.0001
Carabidae (adult)
Treat 1 0.816189 12.86 0.0011
(SYT)
Year*Treat 1 0.142065 2.24 NS
Error 33 0.063456
Month 11 0.247377 6.01 <.0001
Year 1 0.000325 0.01 NS
Chrysomelidae
ST) Treat 1 0.177733 4.31 0.0456
Year*Treat 1 0.164188 3.99 NS
Error 33 0.041191
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Taxon Factor df MS F p
Month 11 0.572414 8.42 <.0001
Year 1 0.243059 3.57 NS
Staphylinidae
Treat 1 0.710733 10.45 0.0028
(8T)
Year*Treat 1 0.011878 0.17 NS
Error 33 0.067994
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Table 7. Differences between survey years, and treats on dominant taxonomic groups.
Dominant taxonomic groups show an appearance frequency of above 40%
(ANOVA, *P<0.05, **P<0.01, ***P<0.001)

Taxon Year Treat Agricultural effect

Arachnida

Astigmata x O

Mesostigmata x O*

Oribatida x O

Clubionidae x O )

Linyphiidae O* O )

Lycosidae x O )

Theridiidae Ox* Oxx (6]
Entognatha

Entomobryidae O O

Hypogastruridae O* O

Isotomidae O O

Sminthuridae x O
Insecta

Chironomidae x x (-)

Culicidae X x )
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Taxon Year Treat Agricultural effect

Ceratopogonidae x O

Drosophilidae x O*

Ephydridae x O*

Scathophagidae x Ok

Sciaridae x O*

Braconidae x O *
Formicidae x O* ™
Scelionidae O O+ ™
Ichneumonidae O* X )
Delphacidae x O* )
Chrysomelidae x O ()
Staphylinidae x O )
Carabidae (larvae) Ok O )
Carabidae (adults) Ok O (G
Thripidae x X (-)
Aphididae x X )

Q Significant difference by ANOVA, *: p<0.05, **: p<0.01, ***: p<0.001
: No significant difference by ANOVA

(+) : Positive effect in human health & cultivation

(-) : Negative effect in human health & cultivation

o %

V.
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