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Abstract This study was conducted to assess the seasonal occurrence and contact and ingestion toxicity of 5
insecticides on thrips in apple orchards. We identified the collected species as Frankliniella intonsa Trybom,
Thrips tabaci Lindeman, and Mycterothrips glycines Okamoto. Among the collected thrip species, the dominant
species was F. intonsa and the damage of shoots by thrips was varied from 3% to 43% on study sites. The blue
sticky traps monitoring showed that the thrips appeared from early April along with three or four peaks until
late October. Significantly higher contact and ingestion of toxicity (96% to 100% mortality) of chlorfenapyr SC
were found on larvae and adults of F. infonsa 48 hours after treatment but the effectiveness of other tested
insecticides was low. In the laboratory test, chlorfenapyr SC, caused about 96% F. intonsa mortality, while in the
field test, the control values were 40% and 72% at 1 and 2 days after treatment, respectively and insecticide
efficacy was found to decrease as passed time of treatment. These results indicate that the chlorfenapyr SC can
be a potential option for controlling of thrips in field. However, this insecticide has high contact toxicity to bees
and should be cautiously applied in apple orchards during May because of insecticide exposures.

Key words Apple, Chlorfenapyr, Contact and ingestion of toxicity, Frankliniella intonsa, Thrips

M B

g A 2FoZ thdet Y A= (Lee et al,
2017y tEo] IHHre] Asd 3 e Asshe 3
4ol el HH el g Yol allTo® delA Ao
AAA SR F4 12%9] A7 A ol AAA 1]
e Fv= ACeF Hixo] Utk(Broughton et al., 2015).
A, A, v, AF Sl FAEE Fale o )
A £AE G TheEe7E WA RS Al Mo

2 A=K Terry, 1991; Cockfield et al., 2007). 28] 3}

*Corresponding author
E-mail: kjw99341018@korea.kr

A Ax719 A74 s s ol 7 Al T A, A,
she, Wb 59 E3(Broughton et al., 2015yS YERH
HAo® Azt o] ARS Asllet] A= 4 2
A&}l S w|ZITH(Childers, 1997; Ahn et al., 2014).
)=o) Ao M e ZZ N DY (Frankliniella occi-
dentalis), Y= A (Frankliniella intonsa), I53H
(Thrips tabaci) 5°] HAsk= ZA0=Z d#fA 021t (Jacobs,
1995; Pearsall, 2000; Badowsk-Czubik and Olszak, 2006;
Cockfield et al., 2007; Broughton et al., 2015; Przybylska
et al,, 2016) S-2|ueh AlzhellA Ay o] WAz} T3]
e Bae ik 28y #2 S AlkelA A
A9 Bigo] AMoR ek ko g |y A
o] I FHo| 2F] AR £A3} Fro] A &

o B


https://crossmark.crossref.org/dialog/?doi=10.7585/kjps.2018.22.1.1&domain=kspsjournal.or.kr&uri_scheme=http:&cm_version=v1.5

2 AT|R - 2R - 0
B F4o] FF 2w glom Fsi/} solua ek,

& sa) 293t fAbsaL 3
R SR SUAR T S fAd A
Al 71N eQlske S W, Al FAE A
2 559 oAV} glo} BEH0E BT 5 Ik OB A
wo] Bag 4golo,

AP R Fa Al T4

o wA Aeoh Sale 2k

T

]E EH}\]—OE < Htﬂﬂ'ﬂ
g Ao AL

¢

st ofAl T e ZHEe] FAEY Al o] &5 554
A S A EHKCPA, 2015). Adte A2A= oigt
SAEH Y] 5 45 A RS Wrbela, A%
Aol =2 HE AHst Al A ] 284
WA AA RS e 72 AR gt T
WE X Wy

Exfdey S8 ¥ LY Yz AL

At el sk FAEE Y SElE AR $
3 A& o/l A9 185718 o= Ay Ay 2 Al
Z I3l&S AR AR SAEA SRk AxE
22} 70% oE-E F21%(Clear Glass 21 x 73 mm, Wheaton,

USA)l ¥o] d34dE &A% T e ol &
B3} A171 3 Woo (1974, 1976)2F Wang et al. (2010)°] A|A]

St BF{I)E o]-&3fe] AAFr] 7 (Olympus BX53, Olympus,
Japan) stoll FEHZ F 85 At Az FaleS
AN 5FE QolE MAsta, 3 F F &l AR,
& 40709] Az S| Fal AxFE ALl Al &
< ks tH(Choi et al,, 2008). EAEdEe] B UxE
2014978 201610l AA Ak Al 717120 425 104
A 91 AT AR A s 0| E
(15 x 25 cm, Greenagrotech, Korea)yS ©]-&3}o] A1t}
Lo ERE Al Tl oF 1.5m Eolof] A5}
109 7HA o2 WASIIAL, ¢ 3 Fi8 79 (x 10, Nikon,
Japan)E ol-§-sto] 28 HFTE ARSI

Sxfga oM MU ¥ =& AH

N

ANA2FE Al Fedel] dske TAEE & $Ast
= SR (Frankliniella intonsays S5t A&
otz 2SAE H ST AT BES ol 4
A ZZOAM ARREEA o] &sidith ARSAES &

25+ 1°C, F% 60 2%, 7] 16L: 8D X OE fA6t
Rom, o3x]7} Z4 insect breeding dish (100 x 40 mm,
SPL 310102)0] 3-427F Bo] B2 7h3g B Ho|=
ol g3t NAE ARSI

g - 0ls

19

. O N . A
=84 B4

Table 1. List of insecticides used to toxicity study of Frankliniella
intonsa

Insecticide AI”(%)  Formulation® RC® (ppm)

Neonicotinoids

Imidacloprid 10 WP 50
Thiacloprid 10 WG 50
Thiamethoxam 10 WG 50
Niacins

Flonicamid 10 WG 50
Pyrroles

Chlorfenapyr 10 SC 50

) Active ingredient.

® WP = Wattable powder, WG = Water dispersible granule, SC =
Suspension concentrate.

9 Recommended concentration.
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Table 2. Shoot damage rate and dominant species of thrips in apple orchards, Gyeongsangbuk-do, Korea

Species
Region Farm® Shoot de(l)mage rate Frankliniella Moycterothrips o
(%) intonsa Thrips tabaci glycines Unidentified
A O - - -
Yeongju B O O - -
C - - - larva
A 10 O - - -
Yeongcheon B 24 O - - -
C 30 O - - -
A 40 - - larva
Cheongsong B 30 - - larva
C 43 - - -
A 6 - - larva
Andong B 3 ) o )
Uiseong A 10 O - - -
Gunwi A 5 O - - -

¥ Farm of thrips damage by region.
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Fig. 1. Population density of thrips from apple orchard in Gunwi during 2014 to 2016.
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Fig. 2. Control value of 5 insecticides against thrips by apple tree spray treatment under the field condition.
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Table 3. Comparative toxicity of 5 insecticides against F. intonsa larva and adult by spray treatment

Mortality (%, mean + SE)

Insecticide Larva Adult
3h 6h %h 12h 24h 48h 3h 6h 12h 24h 48h
Neonicotinoids
Imidacloprid 20+£22bY 12.0£2.2¢ 16.0+27¢c 22.0+£42c 260+2.7¢c 26.0+2.7c 00+£0.0b 20+22b 4.0+42bc 8.0+42cd 8.0+42c 16.0+2.7d
Thiacloprid 20+22b 20.0+35b 36.0+6.7b 42.0+42b 50.0+3.5b 50.0+35b 0.0+0.0b 0.0+0.0b 80+42b 14.0+2.7b 22.0+4.2b 30.0+3.5b
Thiamethoxam 0.0+0.0b 12.0+£22¢c 16.0+4.5¢c 20.0+3.5¢ 30.0+3.5¢ 30.0+3.5¢c 0.0£0.0b 2.0+22b 12.0£4.2bc 18.0£4.2bc 20.0+3.5b 40.0+3.5¢
Niacins
Flonicamid 6.0+2.7ab 8.0+£22c¢c 14.0£2.7cd 18.0+22¢ 26.0+£2.7c 26.0+£2.7c 0.0+0.0b 0.0+0.0b 2.0£22c 6.0£2.7cd 8.0+2.2c 18.0+4.2d
Pyrroles
Chlorfenapyr  10.0+3.5a 38.0+4.2a 76.0+4.5a 82.0+22a 92.0+42a 96.0+2.7a 42.0+42a 44.0+2.7a 50.0+3.5a 56.0+2.7a 58.0+42a 96.0+2.7a
Control 00£00b 00£0.0c 00+£00d 00+£00d 00+£00d 00+£00d 0.0+0.0b 0.0+0.0b 0.0+0.0c 0.0+0.0d 0.0+0.0c 0.0+0.0e
9 Means followed by the same letter within a column are not significantly different at P < 0.05 by Duncan’s multiple range test (SAS Institute, 2009).
Table 4. Comparative toxicity of 5 insecticides against F. intonsa larva and adult by kidney bean dipping treatment
Mortality (%, mean + SE)
Insecticide Larva Adult
3h 6h %h 12h 24h 48h 3h 6h 12h 24h 48h
Neonicotinoids
Imidacloprid 0.0£0.0b° 8.0+£22b 20.0+50c 24.0+6.7d 360+7.6c 400+50d 40+27b 6.0+£27c 160+2.7f 18.0+42d 24.0+2.7d 40.0+3.5¢
Thiacloprid 40+2.7b 24.0+2.7a 30.0+£3.5c 42.0+4.2bc 56.0£5.7b 62.0+42bc 6.0+2.7b 20.0+3.5b 22.0+4.2cf 32.0+42c 36.0+£2.7c 66.0+2.7c
Thiamethoxam 14.0+2.7a 28.0+4.2a 40.0+50b 50.0+3.5b 58.0£42b 66.0+5.7b 16.0+2.7a 32.0+22a 42.0+42b 48.0+42b 56.0+2.7b 74.0+2.7b
Niacins
Flonicamid 6.0+2.7b 14.0£2.7b 24.0+£2.7c 36.0+2.7c 52.0+£42b 54.0+£2.7c 6.0+£2.7b 22.0+42b 30.0+3.5¢c 32.0+22c 40.0£3.5c 56.0+2.7d
Pyrroles
Chlorfenapyr  16.0+2.7a 32.0+4.2a 50.0+3.5a 72.0+2.2a 84.0+4.5a 100.0+0.0a 20.0+3.5a 36.0+2.7a 56.0+2.7a 80.0+3.5a 96.0+2.7a 100.0+0.0a
Control 00+£00b 00+00c 00+00d 0.0+£0.0e 0.0+0.0d 00+0.0e 0.0+0.0b 0.0£00c 00+£0.0e 00+£0.0e 0.0+0.0e 0.0 £ 0.0f

9 Means followed by the same letter within a column are not significantly different at P < 0.05 by Duncan’s multiple range test (SAS Institute, 2009).
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