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Range Expansion of Metcalfa pruinosa (Say) (Hemiptera: Flatidae)

in Chungnam Province and Insecticidal Activities
of Some Plant Extracts
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Abstract Since its first report of Metcalfa pruinosa (Say) in 2009, it has rapidly expanded, causing substantial
economic damage to various agricultural crops in Korea. We investigated both the temporal and spatial patterns
of spread of M. pruinosa in Chungnam province, as well as the efficacy of eco-friendly plant extracts for its
control. The results revealed an increasing trend in the density of M. pruinosa across the province. This trend
is supported by an increase in the number of observed infestation sites. The estimated distribution area for M.
pruinosa in Chungnam province grew significantly between 2011 and 2014. By 2017, M. pruinosa had
spread to encompass a polygonal area that included all 43 survey points, indicating its province-wide spread.
While the rate of occurrence in agricultural lands displayed a clear annual increase, non-agricultural lands
showed no significant change. As for pest control, plant extracts were evaluated for their effectiveness.
Pyrethrum, derris, and neem extracts showed high control rates of 85.9%, 91.0%, and 85.8% in the laboratory,
and 84.5%, 80.0%, and 77.4% in the field, respectively. In contrast, Sophora ginseng extract was less
effective. In conclusion, M. pruinosa has reached a critical level of infestation in Chungnam province, particularly
in agricultural areas, and is expected to continue to increase in density. Our findings suggest that organic
farming materials containing pyrethrum, derris, and neem extracts are effective in controlling M. pruinosa nymphs.

Key words Meicalfa pruinosa, Distribution, Range expansion, Insecticidal activity, Chungnam province

'Bio-environmental division, Chungnam Agricultural Research and Extension Services, Yesan 32418, Republic of Korea
*Forest Entomology and Pathology Division, National Institute of Forest Science, Seoul 02455, Republic of Korea

= ANl v) S (Ricania sublimata), V=38 & o)™ (Met-

v| A H ) (Metcalfa pruinosa (Say)y= 20093 ZHZ=
ByE o]F AAAHoR Fad FAEQ I, ddFE,
QAHE S| Alzkelk el & oF7|alal YrHKim et al, 2011).
oly3 YL MAZ R FAwAFY Z7} wF
o, 7199t SOE QlE) fY 9 gate] 7iEskE A gl
th(Bale et al., 2002). = ol LAt vg|E F=

AJaflE SolA wu|EFe Zulvl(Uycorma delicatula),

*Corresponding author
E-mail: 2017-24294@snu.ac.kr

311
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Fig. 1. Sampling location for estimating the relative density of Metclafa pruinosa in Chugnam province in (A) 2011, (B) 2014, (C)

2017, and (D) 2022.

Table 1. Ingredients of plant extracts used to control Metcalfa pruinosa nymphs

Plant extracts Active ingredients Content of AI”(%) Dilution Concentrate
Derris Rotenone 1 500
Neem Azadirachtin 0.5 500
Gosam Matrine 3 500
Pyrethrum Pyrethrin 0.2 500
Tween 80 (Cont) - 1 500

3 Tween 80 was used as a surfactant in all extracts
" Al is avtive ingredient of plant extract
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Table 2. Insecticidal toxicities of plan extracts against Metcalfa pruinose nymphs in laboratory and field

Laboratory Field
Plant extracts - - ; -
Pre-density Mortality (mean =+ SD, %) Pre-density Mortality (mean + SD, %)
Derris 58.7 96.7 = 1.0ab” 106.0 82.6 £2.9ab

Neem 66.7 92.1+0.5b 85.0 78.5+6.3b
Gosam 70.0 35.1£5.7¢ 76.3 24.3+3.6¢
Pyrethrum 543 92.0+1.1a 74.0 88.6+1.5a
Tween 80 (Cont®) 58.0 5.6+1.3d 107.7 5.1+0.8d

9 Means with the same letters in a row are not significantly differently Tukey’s HSD (p < 0.05) test
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Fig. 2. (A) Average density of Metcalfa pruinosa across monitored years. Different letters above the bars indicate statistically
significant differences in density, as determined by the Kruskal-Wallis rank sum test with Bonferroni correction (p < 0.0083). (B)
Percent proportion of monitoring sites where Metcalfa pruinosa was found, out of 43 sites observed over the years.
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