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Influence of insecticide application and flying predators on insect abundance in a suburban paddy field
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Abstract: This study examined the effects of natural predators and insecticides for pest control to achieve effective integrated
pest/biodiversity management. Four 7-m? experimental plots were set in a suburban paddy field, with or without netting (20-mm
mesh to exclude large flying predators) or pyrethroid insecticide application. Insecticide application decreased the abundance of
Hemiptera, Orthoptera, Coleoptera, and Diptera and netting increased those of Hemiptera and Orthoptera. Hemipteran insects,
which are main pests of rice plants, comprised 85% of the total insect abundance. With insecticide application, the abundance of
Nilaparvata lugens decreased, with netting the abundance of Laodelphax striatellus increased and with both, the abundance of
Nephotettix cincticeps, Recilia dorsalis, Psammotettix striatus, and Empoasca vitis changed. Our simple experiment showed that
flying predators were as effective at reducing rice pest populations as insecticide application, whereas insecticide reduced non-
pest insect populations.
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Fig. 1. (a) Map of the study site and (b) diagram of the four experimental plots with (+) or without ( — ) netting (N) or insecticide

application (I).
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Fig. 2. Mean + SD numbers of leafthoppers, plant hoppers, flies and wasps on rice plants treated with or without fipronil in other

studies conducted from 2016 to 2018. The U-test showed no significant difference between these for any insect or year (2016,

Ni, N2 =14; 2017, N, N2 = 10; 2018, Ny, N2 =32)
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Fig. 3. (a) Changes in the numbers of dragonflies (per 1, 500 m?; Anisoptera: Orthetrum albistylum, Sympetrum

darwinianum, Anax parthenope; Zygoptera: Ischnura senegalensis) and sparrows Passer montanus (per 3 ha) near the

experimental plots.
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Fig. 4. Changes in the total numbers of (a) Orthoptera, (b) Hemiptera, (¢) Hymenoptera, (d) Coleoptera, and (e) Diptera
captured with 20 net sweeps in the experimental plots with (+) or without (—) insecticide application (I, left) or
netting (N, right). See Appendix 1 for details.
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Fig. 5. Changes in the total numbers of (a) Nephotettix ¢

(d) Empoasca vitis captured with 20 net sweeps in
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incticeps, (b) Recilia dorsalis, (c) Psammotettix striatus, and

the experimental plots with (+) or without (—) insecticide

application (I, left) or netting (N, right). See Appendix 1 for details.
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Fig. 6. Changes in the total numbers of (a) Sogatella furcifera, (b) Laodelphax striatellus, and (c) Nilaparvata lugens captured
with 20 net sweeps in the experimental plots with (+) or without ( — ) insecticide application (I, left) or netting (N, right).

See Appendix 1 for details.
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Fig. 7. Change in the percentage change (%) in the number of leaves with insect feeding scars relative to the total

number of leaves of rice in four experimental plots with (+) and without (-) insecticide spraying (I) or netting (N).

The different alphabets for each survey date Indicate significant differences in the exact probability test (P < 0.05,

Bonferroni correction).

AEIZRKEC (11,63 £0.10 vs 11.13 £ 0.21, t = 6.30, df =
18,P=0.012), HWAEZEDOKREEX &IFREERXMETIEEI %
o7z (11354035 vs 11.42 +0.26, t = 0.51, df = 18, P =
0.099)
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Appendix 1. Individuals in each order (or each species for
Hemiptera and adult/larva of Lepidoptera) captured with
20 net sweeps in the experimental plots with (+) or without
(—) insecticide application (I) or netting (N) on each
sampling day. Exact binomial tests were used to compare
total individuals between the presence and absence of
netting or insecticide application. *** P < 0.001, ** P <
0.01, * P<0.05
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