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Abstract This study was performed to evaluate the effects of 10 acaricides on eggs, larvae, nymphs and
adults of Rhizoglyphus robini (Acari: Acaridae). In addition, the field test was conducted to control bulb
mites by establishing 5 treatment strategies after overwintering on garlic fields. In laboratory testing, carbaryl,
dimethoate, fluxametamide showed high acaricidal efficacy not only on adults, nymphs, larvae, but also on
eggs and larvae in the body of dead female adults. A mixture of abamectin + emamectin benzoate showed
high acaricidal efficacy on adults, nymphs, larvae. Lethal symptoms were largely shown in four types : @ Abnormal
leg contraction and relaxation, @ Legs bent towards the body, @ Hemolymph elution, @ Darkened body. As
a result of the field, all strategies showed excellent effect more than control 1, 2, 3, 4. The best treatment
strategy is strategy 2 (Ist, a mixture of abamectin + emamectin benzoate treatment for suppressing initial
density; 2nd, carbaryl or dimethoate treatment for suppressing not only all developmental stage but also dead
female adults body; 3rd, fluxametamide treatment for remaining bulb mites elimination). In conclusion, this
study demonstrated acaricidal efficacy and timely treatment strategies on controlling bulb mites by stage of
development. These results suggest that “strategy 2” should be used for the control of the bulb mite after
overwintering on garlic fields.
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¥2)-3-ol (Rhizoglyphus robiniy= 2 ¥}, vks 5 9173 AEH WA, sk WA, AA 3 G FBolE o] &3t
A aFeh Wt slopalaeh e sl R BelE vl AEZ WA, 715 QAN S o435 WAl thall A7tE
slo J3 & F= ESS)F I tHGerson et al,, 1981; Gencsoylu Ath(Hamed and Knowles, 1989; Lensa et al., 1995; Ko,
et al, 1998; Ofek et al., 2014; Park et al., 2019). Choi 2017; Park, 2019). 3}x]9k, A=A A 02 884 Hixlo] <&
(1988)°ll o3t ¥g]-g-off 452 20°ColA 7P e A& Sl Stk oJ | 71A] oA|7E He]go WA= FEF o
SFaL 26°COlA 40099719 &S Aketehe A= g A 9l UATHRDA, 2021), 5=H A7 T2 8|50l vlg) ¢y
o} BE]Sol AFH kel W &) 2iEE Tl Aotk HY, 5US GAE A8 2 AMESAY J=dHAl
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1990; Kuwahara et al., 1991; Cohen and Tamar, 1992).
s (Allium sativum)yS 25, W|F, F Tho 2 wol A
wl =32 e 2 A A0|th(Cho and Lee, 2008). A< 7]
Fol| wel FHo|EA 0NN F2 AujEE IAE vt
FEAGAM FE AEE IAY rleR FEdn
(Hwang et al., 2009). ¥2]-3-oll= A3, dA|F T8 §lo]
ko] H3E F= T8 ESE 5 shuolth(Gerson et
al, 1981, Be) Solis 75 TR 95 A7) Ge UEe

TSI 4% & 395EH 78719 69714 710 HA}
=olX WA W7} F53T}H(Choi et al, 1988; Park et al.,
2019). &2 Tr‘ﬂ~°H u}—;—sﬂ *g%ﬂ Z A& = W

ozl 8 & AArkze] U2 7] F7143l Js)
ZTH(Na et al,, 1998; Chmielewski, 2001). ©]&{3} 2
ofol sl & Hastetal AT vhes 6] 93l vt
F7HIA e gl AAE dF A EGAE, 4F
#FAY 5O YO Aelsa Yk AW L)
2ob)7] AAEHE 39E FEIM AL et =
oA BAH Ede do7)7] "Ed(Choi et al, 1988;
Park et al., 2019), ¢HAl WA= H2 A EYAL 13], €%
F A 18 4EoRE AN AT B e
2ol vk FlAE 9F FPE vk 8 A P
Hom 39 YEE oIS A A Agolc), we
HhA ok o] okE B B3t AR} REzpa o]2 <3
TUAE A A& ¢ BT} wH|gE A9 ARROR
ofA A i 9 S e ol EA7F E]AL JATH(Choi et
al., 1983; Park et al., 2004; Kim et al., 2007).
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2 858 SR0 7T A A2 deke AN
374 o] 4FE ST,

i oo mlm

ol

Table 1. Information of tested acaricides
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tﬂ A 26i2°C, = 70+ 10%, 357] 24D 2718}
AR Bkt
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Ao AREEE ofAlE AR Bre]gofoll SEE o] Fuiol
A= e AE T vk €95 T A8 ESATAEY
7k 7FsStal 28712k b oAl f1FE AAsksith A
¥ ok T emamectin benzoate= YPE]-3ol] WA A 2
S25]o] A LA, abamectin? A5 IHE FClEl7]
98l ARt AAFH okAle] FaAE, AT FHEE

© T ZtH(Table 1).

USCHAE o Z+d A

)l IS TAE A A4 Chen (1990)9] W
He $-&31%th By Sole EuE Yoyt glojx A
258 Fo7t FAEH dEFolsvto Ry IMtE B4
oz A & AUtk(Gerson et al, 1991). A= Insect

breeding dish (50 x 15 mm)el] ZE{Fo]|HE 1 243 1 9

o /Jiq]"a‘iu]ﬁ Sl Fege Rog A=2 5orlad &
25 QY o R FA SR P49 F
vlol A=A AFge] 1 mi AAIE) Sk o F
2 gl A5 Ade (26 £2°C, 70 = 10%, 24D)el] 1

Acaricides AP (%) MoA® Fomulation® Rec. conc.? (ppm)

Abamectin 1.8 6 EC 9

Bifenthrin 8 3a WG 20
Buprofezin 20 16 WP 200
Carbaryl 50 la WP 500
Chlorfenapyr 10 13 SC 333
Dimethoate 46 1b EC 460
Emamectin benzoate 2.15 6 ME 10
Fenpyroximate 5 2la SC 50
Fluxametamide 9 30 EC 45

Abamectin + Emamectin benzoate 1.8(0.8+1.0) 6+6 ME 18

? Active ingredient
»Mode of action

9 EC=Emulsifiable concentrate, ME=Micro emulsion, SC=Suspension concentrate, WG=Water dispersible granule, WP=Wettable powder

9Recommended concentration
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7he (AT el AE) - (el Feleel A4S
)/ FART FEel e < 10002 Ab=skaint

SAHEN
AEA 4 A2l A= SAS (SAS Institute 9.4,

9]
A5 o]g3t Tukey’s studentized range

USCHAE ofn Z+4d It

Chen (1990)°] S 3-83te] He]3of Aol thall &
WA s A3t AE XA F28-2 A O tEle] v
Q5 ol @ & Fo=E Rz T, @ A &
Z, @ A WA 24 472 FEE UK Table 2). 45
o thall 7P ka7t wEA UEhd oFAl= fluxametamide=
A eEAIA ] 3UAR 100%0] AHE-S Holn] F4F 2, 47}
YUEPHTH(Table 3). Carbaryl?} dimethoate= <FAIAE] 3Y
T Z17F 86.0%, 88.7%2] AHIES HoH 5UAjelE 7t
7} 98.7%, 100.0%°] AH]&-& YeblH 39xHHE HAE 5
7Fhe M5 B4t CarbarylS S4 3, 4, dimethoate™
=24 2, 3, 47F YERITE. Abamectin, emamectin benzoate
= AT 3YAA FAE TS} A HEA] 2 EE
< Yeh o 58t = vl o] Bl 75 o, &
Fo] E7Fs3 7lA47T F5:5190 k. Abamectin + emamectin
benzoate= 1¥xtl] 22 o] 1A AZFE°| 3YAA=
] SEsh 38t X Btk apA|R A9} Hlse
Al71ol F23o] Y] A&l om 5Uat A& 70.7%
B diHoRE A4 ettt g g x-S Sl
] E A0 7]E avermectin AIEL EF F4 1, 45 HN
T} Park et al. (2019)2] A-FZA o] oJ3HH TER A oA
AFE ¥E]Loj= abamectin, dimethoate B5F & AH)
&S B3], ols AHAY ¢ A E7l we e
o] kAol thE Aoletal AT Abamectin® 3
vlo]-3-oll(Tetranychus urticae)|= £ &35 YeM=
Aoz RIFYOH(Hoy and Cave, 1985), emamectin
benzoate= TE WH|E dfFol| & a9E 7L Utk
(White et al., 1997). Fluxametamidet 217722 0] aver-
mectin| 8-S THE oA|9} wabAdMdo] BER] 37]
ufj 5-oll (White et al., 1997; Asahi et al., 2018) &4 %]
ZHAME g3}4 o]t} Bifenthrin, buprofezin, chlorfenapyr,
fenpyroximate 22|72 A4&5& HA4H 229, Ak F
ste] AEAE AAH HoE oFadio] YeRA] 9ok
A& WO TH(Table 2, 3).

)Gl ool ik WA A A L 4t
A AAE S IR 4 USUTH(Table 2). Abamectin +
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Table 2. Lethal symptoms for R. robini developmental stages treated with 6 acaricides

Developmental stage

Acaricides

Female adult Nymph Larva In the body of dead female adult
1. Abnormal leg contraction and relaxation 1. Not hatching

Lethal symptoms 2. Legs bent towards the body 2. Dead larvae in the body of dead female adult

ymp 3. Hemolymph elution 3. Survival larvae in the body of dead female adult

4. Darkened body

Abamectin EC 1,4 1,2,4 1 3

Carbaryl WP 3,4 3,4 1,2 1

Dimethoate EC 2,3,4 2,3,4 1,2 1

Emamectin benzoate ME 1,4 1,2 1 3

Fluxametamide EC 2,4 2 1 2

Abamectin + Emamectin benzoate ME 1,4 1,2,4 1 3

Table 3. Comparison of susceptibility of R. robini adults and nymphs against 10 acaricides at recommended concentration

Mortality (%, Mean+SE)

Acaricides n”

1 3 5 DAT?
Adult
Abamectin EC 150 33£13¢” 53+24e 340+6.0d
Bifenthrin WG 150 00+0.0e 1.3+£0.7¢ 4.0+£0.0e
Buprofezin WP 150 6.0+£2.0de 40+12e 47+0.7¢
Carbaryl WP 150 527+£2.7b 86.0+£2.0b 98.7+£0.7a
Chlorfenapyr SC 150 53+0.7de 11.3£0.7 de 133+13e¢
Dimethoate EC 150 753+0.7a 88.7+£0.7 ab 100.0+0.0a
Emamectin benzoate ME 150 19.3+48d 36.0+5.0c¢ 593+1.8¢c
Fenpyroximate SC 150 20+12e 20+£12e 47+13e
Fluxametamide EC 150 74.7+4.7a 100.0+£0.0a 100.0+0.0a
Abamectin + Emamectin benzoate ME 150 347+55¢ 22.7+£3.7d 70.7+29b
Control 150 00+0.0¢ 1.3+£13¢ 40+12e
Nymph
Abamectin EC 150 86.0+4.2 ab 92.0+3.1 abc 98.0+2.0a
Bifenthrin WG 150 40+12d 87+27¢ 253+35d
Buprofezin WP 150 71.3+3.7b 81.3+4.7bc 78.7+3.7b
Carbaryl WP 150 83.3+29ab 93.3+2.4abc 100.0£0.0 a
Chlorfenapyr SC 150 93+44cd 26.7+52d 393+35¢
Dimethoate EC 150 82.7+0.7 ab 973+18a 100.0+0.0 a
Emamectin benzoate ME 150 273+93¢ 78.7+3.5¢ 947+24a
Fenpyroximate SC 150 73+0.7d 12.0+3.1 de 20.7+29d
Fluxametamide EC 150 96.0+12a 99.3+0.7a 100.0+0.0a
Abamectin + Emamectin benzoate ME 150 913+29a 98.7+13a 100.0+£0.0 a
Control 150 1.3+1.3d 53+13e 80+12e

* Total number of adults, nymphs
® Day after treatment

9'Means followed by the same letters are not significantly different (p < 0.05; Tukey’s studentized range test (SAS Institute 9.4)

emamectin benzoate, carbaryl, dimethoate, fluxametamide =4+ 3, 4, dimethoate= 54 2, 3, 4, fluxametamide® <
o] 5Y4a AL BT 100.0%E YERITKTable 2). 2 22 Yebdth Abamectin® A2 1L2HEE 86.0%
Abamectin + emamectin benzoate® 54 1, 2, 4, carbaryl o] AH|&-S YERlH mE g3E RT3 1, 2, 45
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Table 4. Comparison of susceptibility of R. robini eggs and larvae against 10 acaricides at recommended concentration

Hatchability (%, Mean + SE)

Mortality of larvae (%, Mean = SE)

Acaricides n
3 5 DAT? 3 SDAT
Abamectin EC 205 53.0+12a° 88.5+53a 6.6+35Db 106+1.1b
Bifenthrin WG 188 498+53a 88.8+0.1a 48+2.0b 49+2.1b
Buprofezin WP 201 484+4.7a 85.0+22a 7.1+£2.6b 145+6.0b
Carbaryl WP 283 492+47a 84.1+4.7a 53.7+39a 925+2.1a
Chlorfenapyr SC 224 485+49a 932+16a 6.6+02b 10.7+53b
Dimethoate EC 263 389+2.8a 854+54a 57.8+93a 99.7+0.3a
Emamectin benzoate ME 189 475+3.6a 869+4.1a 31+1.6b 8.6+2.8b
Fenpyroximate SC 265 458+3.7a 91.5+19a 34+£09b 85+24b
Fluxametamide EC 333 348+8.0a 89.0+t1.6a 64.7+33a 93.6+0.5a
Abamectin + Emamectin benzoate ME 202 61.0+6.1a 90.0+34a 69+29b 89.5+0.8a
Control 238 56.5+4.1a 920+09a 1.7£1.7b 20+15b

 Total number of eggs
" Day after treatment

9 Means followed by the same letters are not significantly different (p < 0.05; Tukey’s studentized range test (SAS Institute 9.4)

eIt Emamectin benzoate= 193} 27.3%2] 4H]&-2
VFERAA R 3YA}F 78.7%, 59Ut 94.7%9] AR &S Roln
A} opel tigh Aol FolRal T4 1, 28 UER
t}. Abamectin + emamectin benzoate:= A3l thall X &A
o] EAS HAAT kAT 19AHTH 91.3%9] A&
Yeple okl disl wE 235 UERIT Buprofezin
IGRAIZE2] 71814884 A4 23 (Liu and Chen, 2000;
IRAC, 2020) °F9] 79 oHx 2] 19x-EE 243 491
A 71.3%9] Ales UYepAY tE dsdde 23
7} GEkt}. Bifenthrin, chlorfenapyr, fenpyroximate= F%
o W& a5 YERAITH(Table 2, 3).

ol gt FslAA g AF A BT SO (Table
4), ol gk okAE FaFde A O 5 o= 15
H7 o], @ ZA WAE 54 27 2 YERSTHTable 2).
Carbaryl, dimethoate, fluxametamide= 551 3l 90%
o] A adE YePR o, carbaryl?} dimethoate= &
& 1, 2, fluxametamide= 374 12 WFERHTE. Abamectin +
emamectin benzoate A2 7 13 7 89.5%<] A
£S5 Rt} vhH, abamectin, bifenthrin, buprofezin, chlor-
fenapyr, emamectin benzoate, fenpyroximate #1212 %

A& it

S o7 4% AU ¥, R0 e %X 25y B
Fo Wl go) 47 3ol thd oA EFE Table S
o) 2tk oA AL F4RE 27 @ A Rkl @ A

F59 A, © A 39 £299 R Uekge
(Table 2). Abamectin, emamectin benzoate, abamectin +
emamectin benzoate *| 2] 72| U7 AF AEg7t E71617]
NZSRE 64 AHE ZALSITE. Carbaryl, dimethoate %12

2 wolv] okEe] Sla) Fe A 4% ARAN 1ok
2 2T Fohel B HIF 5 Ulek vhoiA oA A

ITE £& I AE AdeM & A3 428 Folg
T AUt Fluxametamide A 279 74 & & 4A A5
AW F3H82 16.0%Z carbaryl, dimethoate] H]3|] ThAi
=ont 503 29 A 3.7%9] W2 AFES YETH
Abamectin, emamectin benzoate, abamectin + emamectin
benzoate *|2]+2] 79 & 2 4H AT AW Fske2 7t
7} 33.1%, 38.7%, 35.0%= YEREOH, Au] Golla] F3}
3 559 AFES 27t 89.1%, 86.9%, 87.9%% EA U
ERtt}. £3] abamectin, emamectin benzoate, abamectin +
emamectin benzoatex= AE3F AU FFo] & HoZ s}
=2 2AE A4 5= cannibalism®] 73S ¥t} Canni-
balism Ho|7} F-5¢k oA FFEAE T3l A B
FES G471 g AflolH, HedolE £3 TS A
E£olA] dojdth(Polis, 1981; Van den Beuken et al., 2019).
Carbaryl, dimethoate, fluxametamide *&]7-2] =& U7l
A% AdelA Fast §39 AEEC] W AL oA
Holet & A9 AdS Aste] ofart dlE s
FHE ) Fluxametamides 52 47 A% A 4] #3}
o] ASEC] WA JERAAIT, oHAlA ] 7Y ol
A &l Aokl o] AR AT

710719} FHatE o] E Al oFAle] A3 i EA 7}
FHA o= E8tal H2 Aol oJstd 7 A%
25 Bl g8l =2 a3 YER o (Park et al,

2019), A7 &= vhs s71lM el WAAE B

_{
4

¢

Hi o
R
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Table 5. Comparison of susceptibility of R. robini eggs and larvae in the body of dead female adults against 6 acaricides at
recommended concentration

Hatchability (%, Mean + SE) Survivality of larvae (%, Mean + SE)

Acaricides K
6DATY TDAT 6DAT TDAT
Abamectin EC 150 284 +3.7ab 33.1+2.0a 96.3+3.7a 89.1+22a
Carbaryl WP 150 6.8+ 1.7de 7.3+ 1.8 bed 6.7£6.7b 00+0.0b
Dimethoate EC 150 6.1+2.0de 6.0+£2.0cd 00+0.0b 00+0.0b
Emamectin benzoate ME 150 37.0+44a 38.7+3.7a 88.1+£63a 86.9+0.6a
Fluxametamide EC 150 153+1.3cd 16.0+£ 1.2 bc 85+43Db 37+£3.70b
Abamectin + Emamectin benzoate ME 150 27.5+£3.0 abc 350+3.8a 933+6.7a 879+9.1a
Control 150 00+£00e 0.0+0.0d 0.0+£0.0b 00+0.0b

¥ Total number of female adults
® Day after treatment

9'Means followed by the same letters are not significantly different (p < 0.05; Tukey’s studentized range test (SAS Institute 9.4)

o] AREH L St} o] AL F AT AV & AR HAF
AWZA QS AN Helgefo] Agrts EA7]7]
ol =2 395 Uehlle Zo= AlsH SR
AZ &abe BE FAZE &t F& Ae oMt
(Errampalli and Knowles, 1990). 4415 A9 &2

thoate, fluxametamide, abamectin + emamectin benzoate=
Table 63} 7] oFAl Ag] Ak A8t A9 A%, &
A A TR Al 571 A AgkE 288t
R gofl S WA|sk A3, 2% control 1, 2, 3, 4¥TF &
A7+ YERATh(Table 7). ol8lst A ]Sl =

o —E

o B WG] A g FAE 4o 5 9 2 835 e oA dAEE 9% $ dnt Bolx|e
7] wZell, wkEA] ok oFg EAE RIst thE AT Basol & WAlEy] i 18] AYPoerEs & 8
o] ofAl9k w5 A7F F 2 6lH(Chen and Lo, 1989; Chen 35 7|thal] offithe & ejvlshd A vlsg7ie
and Lo, 1990; Kuwahara, 1988; Kuwahara et al., 1991). 2 45 F A A3t duidEse FEolth AR,
ol A e 1-6vte]e] FAF wrlE 3 TR of" Ak ARREl% control 1, 2, 3, 45T WA E A=
FA wu)e GAHoRE WA H 2REAdE 17k e Z0 2 =Y, A B WA 2 kA ofg
A wrk AR =2 A5 o] glTh(Konior 548 s ZEA0 A AzE Add davt vt

et al., 2001). 2]l 7 o2 oS 7HAIH, Al WA
t2l7t 43 G2 fighterot 138A] 252 scrambler=
Ith(Radwan and Bogacz, 2000; Leigh and Smallegange,
2014). Fighter= Al W7 OEIE b2 AAE Y F A&
o, fighter (3-4AH)2} scrambler (Foixh7F Ex]er ¥ olA
FAA7Y A2 A B el st (Radwan and Klimas,
2001). #el-Sof A AEt wvlske SR A5 FE
2 3] AR AANA ozl A S, wrld 4
o AEL 4% FAAT fiE ol AEeE A AL
o] Zojxth(Radwan et al., 2004). Aol 2l =& U4A
3% AN H33E f5o] A LollM GEsto] 44
Qs AR Aobd2 A 7he] it ope} of
Ao FF WA o2 A SR o] ALEAH 7 LAY
o A4 AT 4 AES B9 $9F fAAe FHo
= Q) AE/Io] B, oA AR FaAe] 44
°0% Us T 4FHL AW AL BT o= A

o 1 L
25

A},

f

M2
S

of N X2| M Z2IY N
AR NN gk AH| s JER carbaryl, dime-

(Kuwahara, 1988; Chen and Lo, 1989; Chen and Lo, 1990;
Kuwahara et al., 1991).

HElgof weuAd Fa5ds AW EH abamectind
emamectin benzoate= GABA (Gamma amino butyric actid)
receptor2} GluCls (glutamate-gated chloride channels)®] 2
AAAEN AL A 24S T3 vHIE oA A
e 287128 7R IBH(Grant, 2002; Wolstenholme
and Rogers, 2006; IRAC, 2020). Abamectin + emamectin
benzoatew= |8l A%, oFF, ool ¢ &35 U
Rl om, dAof vls| Jeads g1 £ 3t A
gk 30 735 EF oFAlol Ml tha =l ST e,
ofg g Wol 2 Wl AF AW & s 5ol s
M= Z3h rHEiih olelgt RISAEE S
abamectin + emamectin benzoate= M]3 Yxr} e
BAZ7I(HA A2l A=k 1313 Ag)ell Helske Aol &
H8d Aolgt ALEE Y. Fluxametamide= GABA-gated
chloride channel allosteric modulators®. 2}-8-3}= isoxazoline
AT AFEEEHN, 201897H =] FEHSAR 55
o] A= QTHOzoe et al., 2010; Asahi et al., 2018;
IRAC, 2020; RDA, 2021). 2]-3ole] BE WA o)A
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Table 6. Tested acaricides and treatment strategies

173

Treatment Treatment number (Interval 10 days)
strategies Ist 2nd 3rd
1 Dimethoate EC Abamectin + Emamectin benzoate ME Fluxametamide EC
2 Abamectin + Emamectin benzoate ME Dimethoate EC Fluxametamide EC
3 Abamectin + Emamectin benzoate ME Fluxametamide EC Dimethoate EC
4 Carbaryl WP Abamectin + Emamectin benzoate ME Fluxametamide EC
5 Fluxametamide EC Abamectin + Emamectin benzoate ME Dimethoate EC
Control 1 -2 Abamectin + Emamectin benzoate ME -
Control 2 - Dimethoate EC -
Control 3 - Carbaryl WP -
Control 4 - Fluxametamide EC -

9Not treatment

Table 7. Comparison of treatment strategies to control R. robini on garlic fields (Geochang, Seosan, Muan), April 2021

Treatment number

After 10 days of 3rd treatment

Treatment  (Interval 10 days) Geochang Seosan Muan
strategies st 2nd 3rd Survival Control value  Survival Control value ~ Survival  Control value
(Mean = SE) %) (Mean = SE) %) (Mean=SE) (%)
1 DI AE FLU 46.0+10.0 ¢ 94.3 69.3 + 7.5 cde” 922 29.7+7.0 ¢ 94.2
2 AE DI FLU 440+49c¢ 94.5 523+78¢ 94.1 10.7+£3.5¢ 97.9
3 AE FLU DI 433+103¢c 94.6 61.7+12.4de 93.1 17.3+2.7¢ 96.6
4 CA AE FLU 483+10.8c 94.0 66.0+ 8.5 de 92.6 253+43¢ 95.1
5 FLU AE DI 393+75¢ 95.1 77.3+£9.8 cde 91.3 157+£52¢ 96.9
Control 1 ) AE - 130.3+1440b 83.8 207.7+9.6 bed 76.7 86.7+7.4bc 83.0
Control 2 - DI - 168.7+26.0b 79.1 282.0+20.8b 68.3 1143+158b 77.6
Control 3 - CA - 139.0+10.8b 82.8 2143 £12.0bc 75.9 131.3+123b 74.3
Conrol4 - FLU - 141L0+131b 825 927209 904 90711030 823
Untreated - - - 806.7+33.0a 890.7+90.8 a 511.3+478a

3 AE: Abamectin + emamectin benzoate, CA: Carbaryl, DI: Dimethoate, FLU: Fluxametamide

" Not treatment

9Means followed by the same letters are not significantly different (p < 0.05; Tukey’s studentized range test (SAS Institute 9.4)
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23 = Ot= Fc|Soiol| cHet ofH X X2 H&f

= & =
HE BRIsIaL, WEAEE T oA WA A dEF Za23e A8k AU carbaryl, dimethoate,
fluxametamide= “§%3 <% BTk olug} ka2 3] F2 47 A% AU &3 Lol Falst oz =2 4
B2 7= YeERAITl. Abamectin + emamectin benzoatex A&} k2ol =31 22 =S Yepith AL A4S
A O gl A8 7534 ol$, @ 7 &2 1RHZ tE], @ A &5, @ A HaE 54 /=
YERSITE, Carbaryl & 3% SHAIR 57FA] oA A dEke 7l A A%, ALk, 7l A8 43 7R dg =

2 o 9F F kw7t 2 Balgol WAES AASILA 105 oA 9] HelSof WA dva

o 1
T control 1, 2, 3, 45T} =2 W7 UERATE 53] SFAE Fa5A, oFA XEAl7], ASAYE FHHOE
H3 FF o] Ay Mgk W zr] DS Y& 4= 9JE abamectin + emamectin benzoate 133} 212, thA7] A
%, OFF B olve} 2 A A% AW €2 17 E3E YR carbaryl = dimethoate 23]} 2], ©
o9l HESolE mE gHZE AAT = A= fluxametamide 382} 2] AR strategy 201t} o] A= vi=
s T BEgol WA Z2a39] 7|% AFZE o] &d F UL Ao}
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