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Eco-Friendly Organic Pesticides (EFOP)-Mediated Management of
Persimmon Pests, Stathmopoda masinissaand Riptortus pedestris

Jong Cheol Kim, Jeong Seon Yu, Min Ho Song, Mi Rong Lee, Sihyeon Kim, Se Jin Lee and Jae Su Kim*
Department of Agricultural Biology, College of Agriculture & Life Sciences, Chonbuk National University, Jeonju 54896, Korea

ABSTRACT: Chemical pesticides have been used to control persimmon pests, however the overuse of the pesticides caused insect
resistance, followed by failure in pest management and residual problems. Herein we investigate the potential of eco-friendly organic
pesticides (EFOP) on the control persimmon pests, Statimopoda masinissa (persimmon fruit moth) and Riptortus pedestris (bean bug). Ten
commercially available plant-derived organic pesticides and one microbial pesticide were sprayed on the target insects in laboratory
conditions. The chemical pesticide, buprofezin+dinotefuran wettable powder served as a positive control. In the first bioassay against
persimmon fruit moth, alternatively Plutella xylostella larvae were used due to the lack of persimmon fruit moth population from fields,
and three organic pesticides showed high control efficacy, such as pyroligneous liquor (EFOP-1), the mixture of Chinese scholar tree
extract, goosefoot and subtripinnata extracts (EFOP-2) and Bacillus thuringiensis subsp. aizawai NT0423 (EFOP-11). When the three
selected organic pesticides were treated on the persimmon fruit moths, the EFOP-2 treatment showed the highest control efficacy: 27.7%
(5 days), 13.3% (7 days) and 6.7% (10 days) of survival rates. In the bioassay against bean bugs, the mixture of Chinese scholar tree, goosefoot
and subtripinnata extracts (EFOP-2 and EFOP-9) and the extracts of sophora and derris (EFOP-10) showed high control efficacy,
particularly the highest in the treatment of EFOP-2: 20.0% (5 days) and 16.7% (10 days) of survival rates. These results suggest that the
mixture of Chinese scholar tree, goosefoot and subtripinnata extracts (EFOP-2) has high and multiple potential in the management of
the persimmon pests.
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Table 1. List of eco-friendly organic pesticides and chemical insecticide tested in this study

Agent Recommenfl ed Active ingredients and composition rate
concentration
CI* 2000x% Buprofezin (20%), Dinotefuran (15%), surfactant, Diluent (65%)

EFOP-1%* 1000x Pyroligneous liquor (30%), Plant extract (70%)

EFOP-2 1000x Plant extract (Chinese scholar tree, Goosefoot, Subtripinnata) (90%)
EFOP-3 1000x Sophora seed extract (70%), Plant extract (30%)

EFOP-4 1000x Derris extract

EFOP-5 1000x Plant extract

EFOP-6 2000x Neem extract (60%), Sophora seed extract (40%)

EFOP-7 1000x Neem extract (80%), etc (20%)

EFOP-8 1000x% Sophora extract (95%), Tea tree extract (5%)

EFOP-9 1000x% Plant extract (Chinese scholar tree, Goosefoot, Subtripinnata) (80%)
EFOP-10 1000x Sophora extract (20%), Derris extract (10%), Ethyl alcohol (47.5%)
EFOP-11 500x% Bacillus thuringiensis subsp. aizawai NT0423, Diluent (90%)

*Cl: chemical insecticide (Buprofezin + dinotefuran 20+15 WP)
**EFOP: eco-friendly organic pesticide
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Fig. 1. Insecticidal activity of plant-derived biopesticides and microbial pesticide against Plutella xylostellalarvae (Mean survival rate = SE)
in laboratory conditions. (a) spray at recommended dilution rates and (b) spray at recommended rate (RR), 1/2 and 1/4 of the RR.
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Fig. 2. Insecticidal activity of plant-derived biopesticides and microbial pesticide against Riptortus pedestris adults (Mean survival rate +
SE) in laboratory conditions. (a) spray at recommended dilution rates and (b) spray at recommended rate (RR), 1/2 and 1/4 of the RR.
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Fig. 3. Insecticidal activity of plant-derived biopesticides and microbial pesticide against Stathmopoda masinissa larvae (Mean survival
rate = SE) in laboratory conditions. (a) spray at recommended dilution rates and (b) spray at recommended rate (RR), 1/2 and 1/4 of the RR.
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Fig. 4. Symptoms of eco-friendly orgarnic material-treated Stathmopoda masinissalarvae. (a), D.W. (control); (b), Cl (buprofezine+dinotefuran
WP) at recommend rate (RR); (c), Cl at V2 of RR; (d), EFOP-1 at RR; (e), EFOP-1 at 2 of RR; (f), EFOP-11 at RR and (g), EFOM-11 at 2 of RR.
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