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Evaluation of Insecticidal Activity of Plant Extracts against the
Diamondback Moth, Plutella xylostella (Lepidoptera: Plutellidae)
on Vegetable Plant

I-Jin Choi*, Hyuk-Hyun Kwon, Han-Ho Lee, Hyoung-Gi Son, Sang-Kil Hong,
Jong-Woon Kang and Yu-Soon Park
Team of City Farm, Seoul Agricultural Technology Center, Seoul 137-180, Korea

Abstract - This study focused on the usefulness of plant extracts for a city organic farm. Insecticidal activity of 8 plant
species, plants crude extracts by ethanol and water, against third instar larvae (susceptible strain) of Plutella xylostella was
evaluated in this study. Ethanol(25%) extracts of plant materials had better insecticidal activity than water extracts at the
room temperature. Insecticidal activity were investigated by leaf disc spray method. Five plant extracts (Capsicum annuum,
Chelidoniun majus, Leonurus sibiricus, Coptis japonica, Mentha piperascens) showed over 50% insecticidal activity to P.
xylostella at the concentration of 1500 mg-L™. Extract of C. annuum showed the highest insecticidal activity (83.3%) against
P. xylostella. Phytotoxicity was not observed on Raphanus sativus and Brassica campestris with spray application. Seed
germination and growth of two plants were not affected. Extract of C. japonica revealed 73.3% control efficacy against P.
xylostella of R. sativus and showed 70% control efficacy against those of B. campestris, respectively, in plastic house.
Insecticidal activity against various insects was observed in C. japonica extract as 87.4% for R. sativus and 74.3% for B.
campestris in the field. These results suggested that extracts of C. annuum, C. japonica showed the highest insecticidal
activity, and could be used as city farm insecticides for organic farming.
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Table 1. List of extract of plant species used in this study
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Concentration (%)

Plant species Family name Used part
Water EtOH
Brassica juncea Cruciferae seed 12.93 18.37
Capsicum annuum Splanaceae seed 15.35 19.28
Cheildonium majus Papaveraceae leaf 15.27 32.68
Sophora flavescens Leguminosae leaf 13.35 28.97
Leonurus sibiricus Labiatac leaf 13.57 30.27
Mentha piperascens Lamiaceae leaf 17.47 31.25
Coptis japonica Ranunculaceae root 19.34 30.57
Pueraria thunbergiana Leguminosae root 19.21 30.38
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Table 2. Insecticidal activities of water and EtOH (25%) extracts of plants against Plutella xylostella at 1,500 mg-L"

Mortality (%)

Plant species Water EtOH
24 hours 48 hours 24 hours 48 hours
Control - - - -

Brassica juncea - - - 13.3
Capsicum annuum 16.7 23.3 60.0 83.3
Cheildonium majus - 20.0 60.0 733
Sophora flavescens 33 16.7 233 333
Leonurus sibiricus - 10.0 233 50.0
Mentha piperascens 6.7 13.3 20.0 533

Coptis japonica 10.0 16.7 13.3 56.7

Pueraria thunbergiana - 33 10.0 20.0
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Table 3. Phytotoxicity of EtOH (25%) extracts of plants materials at 1,500 mg-L'1

Raphanus sativus L.

Brassica campestris L.

Plant species

Seed Seedling Leaf Seed Seedling Leaf

Control none none none none none none
Capsicum annuum none slightly none none slightly slightly
Cheildonium majus none none slightly none none none
Leonurus sibiricus none slightly slightly none slightly slightly
Mentha piperascens none none none none none none
Coptis japonica none slightly none none slightly none
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Table 4. Efficacy of EtOH (25%) extract of R. sativus and B. campestris leaves against Plutella xylostella at 1,500 mg-L"
in plastic house

Raphanus sativus Brassica campestris
Plant extract - - 2 ; ;
Survivorship (%) Control value Survivorship (%) Control value
Control 100 - 100 -
Capsicum annuum 30.0 70.0 333 66.7
Cheildonium majus 36.7 63.3 36.7 63.3
Leonurus sibiricus 50.0 50.0 533 46.7
Mentha piperascens 533 46.7 533 46.7
Coptis japonica 26.7 73.3 30.0 70.0

“a-b/ax100, a: Survival rate in control, b: Survival rate in treatment.
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Table 5. Control value of EtOH (25%) plant extracts against pest insect complex at 1,500 mg~L'] in the field

Control value (%)

Plant species Raphanus sativus L. Brassica campestris L.
Early stage Late Stage Early stage Late Stage

Control - - - -
Capsicum annuum 62.4 83.7 559 59.4
Cheildonium majus 35.0 84.0 48.1 69.3
Leonurus sibiricus 343 74.3 529 55.7
Mentha piperascens 47.2 66.3 46.8 62.3
Coptis japonica 45.9 87.6 64.6 74.3

“a-b/ax100, a: damaged leaves rate in control, b: damaged leaves rate in treatment.
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Table 6. List of insect pest and number of occurrence in the field (1 m’)

Insect pest

Number of insect

Atractomorpha lata
Agrotis segetum

Pieris rapae

Plutella xylostella 12
Acronicta rumicis 2
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