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Abstract The use of chemical pesticides in agriculture has been associated with various problems,
including insecticide resistance in pest populations. Integrated Pest Management (IPM) has been proposed as
an alternative to these problems. Biological control using natural enemy insects is effective to manage
resistant pests. Pesticide registration in Europe requires toxicity assessments on non-target arthropods, such as
the parasitoid wasp Aphidius rhopalosiphi and the predatory mite Typhlodromus pyri. Similarly, in Korea,
pesticide toxicity is evaluated on natural enemy insects. However, there is a dearth of standardized test
methods. To address this gap and to establish a standardized test method that follows the guidelines of the
International Organisation for Biological Control (IOBC), we conducted acute toxicity tests with one of the
most widely-used aphid parasitoids in Korea, Aphidius colemani. Dimethoate 46% emulsifiable concentrate
(EC) was used as a positive control, and 48-hour mortality rates were 25, 55, 100, and 100% at 0.0368,
0.0552, 0.0828, and 0.1242 g a.i./ha (active ingredient per hectare), respectively. We validated the test method
by observing a dose-dependent increase in mortality. A. colemani responded differently from A. rhopalosiphi
when flonicamid 50% water-dispersible granule (WG) was tested, and the 48-hour LRso (median lethal rate)
for A. colemani exceeded 100.0 g a.i./ha. These results support the potential of using 4. colemani as a target
test species to assess pesticide risk in Korea, and further testing with a variety of pesticides is required.

Key words: Aphidius colemani, Non-target arthropods, Natural enemy insects, Parasitoid wasp, Toxicity test
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71& BT AN¥F Aphidius rhopalosiphis DA =
71 AFES Adsislth. =3k 10BCY BEA] HA]F
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AlEHE B2 SHURERS o]&ste Snhzitd
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WIHEELE thA|ste] ARSIt HHEdl|o|E A=
ARED =& T 4877kl SHvzITEe] 50% ©]/d<]
XS YERES A FHlE 152 sision,
0.0368~0.1242 g a.i/ha W Z 4712 X272 A5}
T3 ZRYIIE 50% ddrshle AdedE st
718 FASAANE S AAEiT SRV EE XI5E
ol 22 554 dlsS WAlske vl e 29 Kol
o, & 2Zoe ME 7AA e Aol w9 =& oF
A o] TH(Morita et al., 2014). 22U == McDougall et al.
(20242 A1g A#AE FI3H] 3.1~100.0 g ai/ha W=
o7le] M5 ARt AP ELS 2z olE o]8-35lo
FEHCEE 10 cm x AZ 10 cm)oll 200 L/ha (£10%)
H]&2 2573131

AEdE ¢ 738 4z
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WG E ol Aphidiinae)o] &b, ZBE -
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rhFig 1) AL W S48 2% 25+2°C, As=
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Fig. 1. The components and use of the parasitoid wasp collection device: A, individual components of the device; B, assembled

device; C, device in use.
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AMUEEEE 0[38 7|14 FHSHAH
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Eoo|E 46% FAIE o83t AFS AT A1
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100% X|AHES VFEFHTH(Table 1).
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Fig. 2. The Components and use of the parasitoid wasp toxicity test cage: A, individual components; B, assembled test cage; C, cage

in use.
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Table 1. Mortality of Aphidius colemani in dimethoate 46% EC
toxicity test

Test item rate Mortality (%o)

Treatment (gai/ha) 24h 48h
Control 5 12.5
0.0368 25 25
Dimethoate 46% 0.0552 27.5 55
EC 0.0828 60 100
0.1242 87.5 100

Table 2. Mortality of Aphidius colemani in flonicamid 50%
WG toxicity test

Treatment Test item rate Mortality (%)

(ga.i/ha) 24h 48 h

Control 2.5 7.5

3.1 0 2.5

6.3 0 7.5

Flonicamid 50% 12.8 25 7.5
WG 26.0 12.5 17.5

52.8 12.5 22.5

100.0 7.5 275

Dimethoate 46% EC 0.115 100 100

Table 3. LRso values of flonicamid 50% WG for Aphidius
colemani (24 and 48 h)

Test substance  Test species  Period (hour) LRj, (g a.i./ha)

Flonicamid A colemani 24 > 100
S0%wWG 48 > 100

stATh A8 A} 24X 7ol 87.5%, 48X 7F 100% XAHS:
< YRl

EELFI0EE 0|88t 7| 4Y SY=SHAE
EZYIME 50% PSS AEERR s
71 FASAAN TS AAEITE Al@E T FA el A

240740l 2.5%, 48X 7kl 7.5%2] AARES UERiTH =

U= HE7e] A9 2447kl 3.1, 6.3, 12.8, 26.0,

52.8, 100.0 g a.i/hacllA 22t 0, 0, 2.5, 12.5, 12.5, 7.5%

o] XS yEhor, 4827kl 2.5, 7.5, 7.5, 17.5,

225, 27.5%°] AAHS etk dduizEES 0115 ¢

ai/ha® 228t om, 2447k 100% XAHE-S et

(Table 2).

EEL ]_U]c 50% ol)\]-)\ﬂxﬂe o]_g_a]. 7]A§BJ E/\J)\]
&S AAISE A3} 484)7F LRy, 72 100 g a.i/has %33}
= A0 YERITH(Table 3).
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= A]QZ‘QE ZH v XY (Aphidius  colemaniye
Adsisint. Fotlz=d e o83 S4Ad 42 0.0828,

0.1242 g a.i/ha Aol 2447k 60, 87.5%°] AAHES

UERHLO ™ 4847kl B 100% AARES UERATE o] %
712 AAIGE 0.115 g ai/ha 2] FolME 24417k 87.5%,
48717kl 100% AAHES UERRITE. Stard et al. (2011)¢]
Al S]] tste] HHECCIE 40% Al
EXA1E A] 200 L/ha U&= A3 04 g ai/L FEolA
2477k 100% 2AHE-S YERITE Mead—Briggs et al. (2000)
2 71 ANEE2] A rhopalosiphi®] 745 TIHIE0)E 0.12 ¢
ai/ha 22| Al Uubg oz 2447k 75~100%2] AAHES
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PRXIE S e fARRE FEE APToEA ] AP
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A 7175 28T 5 7] "l AlE A840]
A rhopalostphl~ A 7 Aok ool ATk 24y
FH TS AFEFOE 7] fsie 7 T AE
&tx 540 "fo‘L F7HARL AF7F asit &t
(Mead-Briggs et al., 1998). Z#PFIXITH3} 4. rhopalosiphi©]
okl tigt 5L Hlashs AFE HuEdo|E gt
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SHAI7} Qlthar )

SEYEE dYio] w2 ASAR, XdEn 22
FFA dlTol =2 235 Kol v, 7Y 22
ojgt 2ol a7t vk deA Ack(Morita et al.,
2014). & AFolME ol ZEUT=] 7 54
A AFE 71E 718 EF MDY A rhopalosiphi€t
Hagro 24 s 718 S54A1E Al FErpzitE e

3-8 7Fs8S HESILA st Z2UTE 50% 9%
T3l AR A FAE A 24417kl 2.5%, 48471
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