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Abstract

The green peach aphid, Myzus persicae, is one of the most serious insect pest and a vector
for a multitude of viral diseases to many crops, vegetables, ornamentals, and fruit trees in
the world. A large number of aphids can reduce plant vigor and cause defoliation. Many
insecticides have been developed and applied to control the green peach aphid. However,
this aphid has displayed a remarkable ability to establish resistance to almost every
insecticide. We treated 5 different insecticides registered for M. persicae on pepper leaves
and investigated the effects of the insecticides by measuring the time it took to achieve 90%
control of the aphids. Acetamiprid worked faster than any other insecticides while
cyantraniliprole showed the slowest insecticidal effect. Pymetrozine, pyrifluquinazon, and
spirotetramet provided 90% control within similar time. Iwol population’s control value
was higher than any other populations 24 hours after treatment. When five different
unregistered insecticides for M. persicae were treated on pepper leaves, no insecticidal
effect was found for gamma-cyhalothrin and novaluron and spinosad showed an
insecticidal effect of up to 70% in Iwol population only. Although chlorfenapyr and
dinotefuran were not registered for M. persicae, their insecticidal effects were found to be
90% or higher.
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Introduction

E5otS DB (Myzus persicae Sulzer)2 =3 Z|=(Hemiptera) 71 R-E7H Aphididae)o] <5
5HH, Q-glutoll A 7]1FAIE-E 663 (R 30001E0] 7] = 5] o] 9] 2 H(Shim et al., 1977), Al A
Homt 507 ool AES AASh=t BAEEAL AR, BHl 5), HAlldE (e
B, 3, kA, kel 47 A 5)0 48 §EDTHVan Emden et al,
1969; Weber, 1985; Blackman, 1987). ©|2 7| W2 715 HE 7H & Q= o= T A
E-HolfAYUS e & U= 58 WEQd ASZ HQITk(Francis et al., 2005, 2006;
Harmel et al., 2008; Cabrera-Brandt et al., 2015).

o]t E5olE AR E] A o = 31t WA S T2 JEoLy, el

e

T SlE T HPMTHEAlo] Q1% E40] A7 A9 Gz AliterA| o] Abgo] S
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¥]21 Q)= A o|th(Tantau and Lange, 2003). E3F | Zofl= RNAIE o]-8-5t ol F-& HA|otal 2} of= Aet %1
52 S 0] 85He = AFLE T (Kwon et al., 2011; Ko and Youn, 2015; Kim et al., 2015) A4 2] AF i} H-S
MR 2 AFA| O AHgEEa S0l FdiRte] Al avE ¥7] f19F A7 5ol thE sis=ollA A= A

©](Kim, et al., 2016) o] # gt A AiFo] E5ol5 3R E] 48t & o2 7|tietr ME]-- e g Al
1:]]7]7]—14- 041414— }\HM Eﬂ og o] OH qu SO xHqu:H& =35} /%4%61 2l tﬂ-xﬂ oﬂ_ 0}74]7]. O113]'(Moran, 1988; Lietal.,
2016). E3F o] AA A& o]l HHEA Q1 SFA|ARE- O 2 3R Q]okaL ThefRt FE o] A Edo] Bk o]
UTh(Bass et al., 2014). 7|=5 Hpofl oJ5hH, Zoj& 70o{7[1] th& ka0l tisl A do] Wa k] o gt
(Silva et al., 2012). ol E S©], carboxylesterases 7Y E/J .0 2 213} organophosphorus ], carbamate ], pyrethroid 7|
A5A)(Needham and Sawicki, 1971; Field et al., 1988), acetylcholinesterase 2] ] 2 carbamate ], organophosphorus
Al A Al(Moores et al., 1994; Andrews et al., 2004), ¢} 7iH HEF F 2ol 4] knockdown ¥ super-knockdown
=] 2 pyrethroid 4] AF5-Al(Martinez-Torres et al., 1997, 1999), GABAZ8-4| subunit--7d 2} B4} & A H
o] 2 cyclodiene Al A5-A|(Unruh et al., 1996), Cytochrome P4502] 2+ & 7H(Philippou et al., 2010; Puinean et al.,
2010), nicotinic acetylcholine <=8 S -subunit®] =AHO|(Bass et al., 2011), ASA|9] AEHA 7|Ztoz2
neonicotinoidA| 4A|(Bass et al., 2013)°]l 2 /do] W &= 5 B2 A&l 7|22 551 A= Hetd
QU

Aol AFGEE oAl = B P FRAR O R BaolsREo] A8HoFor TE5 U= 57H]
o] AA] 2 571A] eFAlo|t}. 5 ofA| Al 7|2 28712 2 AlSol e
A, A3 IS = WAofl B3HE 2= oA E o= Ads =
ol HE AR Oﬂ/q S5 M (EAE R, AR, 7ol
‘31‘3]' Acetamiprid+= neonicotinoid 4| %A £, nicotinic acetylchohne receptor (NAChR) ZAAtZ
=28 7] Agsto] A5 a 7S B Q1 tH(Takahashi et al., 1998). Cyantraniliprole< diamide#| 254 2,
Pz A of] M2 A E Zg o] &S 245 ryanodine 849t Aot Zu-g ATA|A
455 wpHlo]| o] 27| ghrh(Jeanguenat, 2013). Pymetrozine™} pyrifluquinazon-2 pyridine
A2, LZ50 Aa718e] AIA 784 A9IA T=(TRP) F 55| A& AHAQ TRPVE =
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azomethine
dsto] 7135 HAT 1 & 2= A=52 AAAst] 13 Y-S AdlstE = (Kayser et al., 1994), S2F8 0|1 7]
A Q1 A AHFslE oF 7] Sk (Fuog et al., 1998). 7 AJ5-2] 2ol = T o584 o] F-5 2 pymetrozine Tt 350|354
ZE=r}, Spirotetramat- tetramic acid | 2154 Z(Bretschneider et al., 2007), A2 TA-S A sljst2Lz2 %%03 5
=9 f-5 A o A E5] 34 o]th(Nauen et al., 2006, 2008). Chlorfenapyr< pyrazole Al A5 A2, 0| EZ =
1S 7t24 8 pH 712715 ®Woliste] ATPE A4tk AIEZEgote] 7]52 Aolist=d], oli= Al 2] Fa=
ZFo] B A7) YALR o]o] A A% G 7HS YERHATH(Treacy et al., 1994). Dinotefuran< neonicotinoid ] A-5A| 2.
nicotinic acetylcholine receptor (nAChR) ZA2t2 2H-g-5lo] AFHAGERY-S Q] ddote] AF5aE 7 "“E}
(Wakita et al., 2003). Gamma-cyhalothrin<> pyrethroid | AZA| 2, A% 7{¥ HEF =& F 4ot A=
A 6 A A5 = YEPHTH(Narahashi, 1971). Novaluron= benzoylureas | 254 2, 7| €132 A dflsl= 25
AR ZAA R A5 9 HE50 96| 2F-8-3th(Ishaaya et al., 1996; Cetin et al., 2006). Spinosad+= spinosyns7| AF
A2, nicotinic acetylcholine receptor (nAChR) allosteric 22} 2 2F-g-5lo] A5G 1HE ZH=Tk(Salgado, 1997;
Pietrantonio and Benedict, 1999) (Table 1).

2 A= BeolEru 22 sl g Alof tieh &t A W2 1 efotiZ o, ohe A Aol thet

AFARNE Sol thorAQl AN S BT S e A0 Azt

{m
S~
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Materials and Methods

Yol A AHEH B0l AR E A5 7HeHl o /AR TEEE FxTE o] Aol IRt v S
of| A A ARER o] Aol A=2013 - 14d J T =] 2Jof| A== CMV, WMV2, ZYMV 52 Hfo| A H
Z]9folth(Lee et al., 2015). T2t e 27 A -2 3 /8 le-2-5ofl QIAIgh vl Sl A A gh 7H1ﬂ%
© 2 g E5olE A RES WA ] fote] ASAE X524 o= AR A How, A NA| -2 A A
A 7] o ARSSHEA AEAIee] =] gle 7Rl
7} 2190014 Qe BaolEulES AN 13ES: a9 E 7152 oto] FoArEsleH, ZE
(6.5 x 6.5 cm)ol| IHESHA] 5- 657 ATE G HE 7| F2 AFRSH T, ofZ A 0] 2](30 x 30 x 50 cm)o] o] &
T 25+ 17C, AEE 50 - 60%, 571 16L : 8D2] A A ARS8

At

SR B GAAROR o] FolA QUi SIS AHSIEOR, 2016 AEREA AYACHAA; FRBR
S gal)ygell BaolE s o] 2§ WshF 08 SR Ho|9l: 571 oAet SR H019lA ke s7HA ofAE A
CIGHS. 55 oAl U152 28120 L AT R i B A 2871208 21, AT UL
HpAol] EiHE 2 oAl YOlE AESIHOm, HSE o] AYIFS 28 718 2 ATl BhE AR Fol 4
S5 AN, Lo, Lol 5 4 B0 210 o 1ol Aelsict. 2 A A
L e 2R 1202 vhro] HelstArk Table 1),

Table 1. A list of insecticides used in the experiment.

.. Chemical Formulation, . Systemic
Category Insecticide ot AL (%) Mode of action action
Registered for Acetamiprid neonicotinoids WP, 8% Nicotinic acetylcholine receptor o
M. persicae competitive modulators
Cyantraniliprole diamides DC, 5% Ryanodine receptor modulators X
Pymetrozine pyridine WP,25%  Chordotonal organ TRPV Channel o
Pyrifluquinazon azomethine SC, 6.5%  modulators X
Spirotetramat tetramic acid SC, 22% Inhibitors of acetyl-CoA carboxylase (6]
Unregistered for  Chlorfenapyr Pyrazole EC, 5% Uncouplers of oxidative phosphorylation X
M. persicae via disruption of the proton gradient
Dinotefuran Neonicotinoids ~ SG, 50%  Nicotinic acetylcholine receptor o
competitive modulators
Gamma-cyhalothrin ~ pyrethroids CS, 1.4%  Sodium channel modulators X
Novaluron benzoylureas SC, 10% Inhibitors of chitin biosynthesis, type 0 X
Spinosad spinosyns WG, 10%  Nicotinic acetylcholine receptor allosteric X
modulators

kA2 2|
A2 AT E E5olE A RAEY] A4S R HI AP F0 oA ofwet G mlA=A] ot
< gajote] F1Pstom, FAO (1979)°14 12tz ARE 452 At AFad - Al
Z315}o] ﬂﬁﬁﬁ}‘}iﬂ: Insect dish (SPL, @100 x 40 mm)°| 1.5% agarose gel-2 TH=0] Zo] 1 -2cm AE 2| ¢ @
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Results and Discussion

Spray towerS ©]-8-5fl -7 %] 2|9t Th5 24, 48, 72, 96, 120, 14447+ $-0] T2 FAFSHo] A7k e 3L
o0 AR thg 3t o] Tohrt.

A 7Hcontrol value) = (F-4 2|72 "ML & - A 2] A ) / F A 2] o] YAE T x 100 (%)

1 A3}, cyantraniliprole2 A 2]F L 2] SFA|of| 4] H e & glo] 144417 ATt & WA 71= 100%= UES
T, RE AT ZAAZHE A7 BEAA Zol: p < 0.012 F2J2HS HtK(Table 2, 3 and 4).
Acetamiprid 7|55 12 A FE 7|02 A7z o] d B A ANA| o] 7, 481X T & 2F 97%
o4, 72413 A7 § 100%5 YERTE 5ds =1 Oﬂfﬂ 2 NATS 22 oF 86%, 94% 2 ZF WA LrERT
Cyantraniliprole®] 7-¢- 5o & WA 71] 2po] & H GO H, 96A17F A3 & oF 55%9] |11 WA 7K X]E HA
7} 45%) 5 Ve AdA A2 Al Llstar 40% mRt —4 WAZFE Uerilict. 5] 71552 124 A 2] £, o]
NAT-E 1444131 58 T2 2 Bt o] W2 AR5 7] 5oto] AFa o] glie 2 0= Uit Pymetrozine 2]
8% & HA 7= 100% = Vet A5a =S gRlstint. Al A 7he] ®A| 7 2pol= T2 A Kt o] d
WA A 2412 73 230 - 40% = B =] U o™, 120413 A3 & 7AW 5A|7F 2fol= ZE ]l
72X7t 73 5 o] D FRAITEA A €F 90%2] A7 WEFRAIRE, B ARt ATl A ko2 RAIT-2 77%, AAA 7R
A2 oF 60%2] HAZHE UERHT. Pyrifluquinazon®] 789, SASH AlE, 2-8712Fe] TS 2=
pymetrozine2] ®A| 7t} w9 F-AFSHA UEFITE 72 A7 73tk 3 o] E FA| w2 2F 95% o)) AIZFE KA
T S LRt Aol A FHEEE A 2eh 2 JRAIT ol A= 85%, ARA FHAITON A= 58%2] HAI7HE HER)
t}. Spirotetramat 2] 73-%- Al 74 5 ©]E HAITON A 24417t 7337 220 - 50% 7 &= T = A UEFE ™, 96417
A & A WA W A7 2R 7 Fol S 3T

Heole ol vl55 AFA s7HA] ol gt A5 A}, 24417 A3 & E 7)o HAZFE Al @leta BE
RN A ZALAIZIE SFAIZE S A A ZFo]=p <0.052 722 H Y tH(Table 5, 6 and 7). Gamma-cyhalothrin
7} novaluron®] 79 K5 7RAl ol A Foll Aglo] 2th 50%2] 71 W2 HAI7HE Blom AFa g o] ¢l
At Spinosad A 2|k 7| A 2] £, HE WA 7= -2 NAITE -4%, A @A AT 37% = o9 W2 5

rl

rulm ;
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Table 2. The control value of Iwol population of Myzus persicae according to 2 different concentrations of 5 different
registered insecticides for M. persicae.

Concentration Control value (%)
Treatment
(fold) 24 h 48 h 72 h 96 h 120 h 144 h

Acetamiprid 12 82.6+7.3a 99.1+0.8a 100.0+0.0a 100.0£0.0a 100.0£0.0a 100.0+0.0a

1 83.8+5.4a 99.6+0.8a 100.0+0.0a 100.0+0.0a 100.0+0.0a 100.0=+0.0a
Cyantraniliprole 12 -204+16.5¢ -17.5+11.8¢c -312+9.8c -30.7+4.6c -255+3.6b -20.6+7.8b

1 341+157c 33.6£17.1c 23.7+£152¢c 16.1+8.0b 14.6 + 1.9b 15.7+5.0b
Pymetrozine 12 52.7+5.8b 74.7 £ 3.0b 929+24ab 982=+1.0ab 99.3+1.3a 99.8+0.3a

1 46.7+7.3bc 624+ 13.1b  83.1+5.0b 97.5+26a 100.0+0.0a 100.0=+0.0a
Pyrifluquinazon 12 54.5+9.2b 85.6+9.1b 99.1+09a 100.0+0.0a 100.0+0.0a 100.0=+0.0a

1 50.9 +5.8b 65.9+1.3b 944+37ab 98.6+24a 100.0+0.0a 100.0=+0.0a
Spirotetramat 12 60.5 +8.2b 76.0 £ 4.6b 88.1+£3.4b 94.3 £2.4b 982+ 1.1a 99.6 £ 0.3a

1 49.1+2.7bc  69.0 +2.0b 84.9+2.7b 943 +3.4a 97.3+209a 98.2+2.6a
p (1/2 fold) 0.000** 0.000** 0.000** 0.000** 0.000** 0.000**
p (1 fold) 0.000** 0.000** 0.000** 0.000** 0.000** 0.000**

Values represent by means + SD, *p < 0.05, **p < 0.01; Completely randomized one-way analysis of variance, ANOVA, Post Hoc Tests by Duncan
in SPSS version 22.0.

Table 3. The control value of Noeun population of Myzus persicae according to 2 different concentrations of 5 different
registered insecticides for M. persicae.

Treatment Concentration Control value (%)
(fold) 24 h 48 h 72h 96 h 120 h 144 h
Acetamiprid 12 41.7+150a 86.0+104a 93.9+74a 96.1+4.6a 96.7+3.6a  97.2+42a
1 23.6+64a  882+49a  986=12a 100.0+0.0a 100.0+0.0a 100.0=0.0a
Cyantraniliprole 12 12.5+0.0b 75+104c  11.6=112c 17.6+105b 21.4+7.6b 245+ 14.7b
1 -63.9+42.8b -93.5+703b -100.0+72.8b -283+30.6b 9.8+103b 362+ 14.6b
Pymetrozine 12 139+64b  409+113b 77.6+2.0b 90.6+0.7a  97.9+10a  99.8+0.4a
1 208+42a  409+49a  70.1+47a 90.6+49a  988+14a 100.0=0.0a
Pyrifluquinazon 12 194+24b  344+37b  64.6+47b  91.0+34a  985+19a  99.5+0.8a
1 125+42a 484+85a  850+47a 96.6+27a  99.7+05a 100.0+0.0a
Spirotetramat 12 13.9+24b  43.0+104b 74.8+9.6b 90.6+52a  952+44a  96.8+3.9a
1 194+105a 505+122a 77.6+10.8a 884+68  946+39a  963+2.6a
p (172 fold) 0.004** 0.000%* 0.000%* 0.000%* 0.000%* 0.000%*
p (1 fold) 0.001%* 0.000%* 0.000%* 0.000%* 0.000%* 0.000%*

Values represent by means + SD, *p < 0.05, **p < 0.01; Completely randomized one-way analysis of variance, ANOVA, Post Hoc Tests by Duncan
in SPSS version 22.0.

HPAR, ol d ATl A E 66% = & T 7 e . Dinotefuran®] 73-¢- HgotE gl thd &5 4
A gl

RO S2ujo] AT, B ARl A AL T YA 4GS 2016 HBREA AAA Aol oA nl5E b
olck. 715 A 23k, WA AAZLAM 72417 BT WAL 95%] e A% E A S LrERIAT FUG A
Zhefel] o] Y AARAAE 76%, - A 75%2] WAZHE Lrebiiek. el 7)1 2epe] 1/26) 4] A 2E
MPAI7 R o] Y A1 88%, A A A 97%= bk 2t 2] w8 A A% 60%thE 71 WA et

SXT}. Chlorfenapyr®] 73-¢- dinotefuran™} 20| H| 55 oHA| & 7|&5F A8 Al AF8 S Ul or, 53] 2
NAIT-2] 75, 1213 733 5 97% = UFERE T TRt o] ZN Aol A 120A1%F 7331k & X} 84%, A A ZHAI
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Table 4. The control value of laboratory population of Myzus persicae according to 2 different concentrations of 5
different registered insecticides for M. persicae.

Treatment Concentration Control value (%)
(fold) 24 h 48 h 72 h 96 h 120 h 144 h
Acetamiprid 1/2 648+122a 96.6+0.0a 100.0+0.0a 100.0+0.0a 100.0+0.0a  100.0 +0.0a
1 63.4+24a 97.6+0.0a 100.0+£0.0a 100.0+0.0a 100.0+0.0a  100.0 + 0.0a
Cyantraniliprole 12 56+14.8b 103+249c 189+27.0d 21.1+£31.0b 30.8+40.0b 26.6+60.1b
1 18.3 £ 6.5b 35.6+5.3b 50.0 + 8.6¢ 55.6+18.6c 51.5+18.0b 44.9+28.9b
Pymetrozine 12 8.5+6.5b 31.0+3.4bc  56.6+4.0bc 83.9+19.5a 96.0+5.8a 98.1+33a
1 14.1+£10.6b 322+7.2b 59.0+5.1bc  81.7+4.4b 93.8+0.82a 98.6+ 1.4a
Pyrifluquinazon 12 4.2 +8.8b 11.5+163c  369+19.7cd 70.6+6.9a 943 +42a 98.1+2.2a
1 8.5+2.4b 31.0+3.4b 582+ 7.4bc  75.0+6.0b 93.8+1.3a 97.6+22a
Spirotetramat 12 85+10.6b 43.7+11.1b 70.5+49ab 889+42a 96.5+5.0a 97.1+5.0a
1 21.1+8.8b 402+224b  65.6+8.5b 922+63ab 99.1+1.5a 100.0+0.0a
p (1/2 fold) 0.000** 0.000** 0.001%** 0.002%* 0.004** 0.029%*
p (1 fold) 0.000** 0.000** 0.000%* 0.002%* 0.000%** 0.001%**

Values represent by means + SD, *p < 0.05, **p < 0.01; Completely randomized one-way analysis of variance, ANOVA, Post Hoc Tests by Duncan
in SPSS version 22.0.

Table 5. The control value of Iwol population of Myzus persicae according to 2 different concentrations of 5 different
unregistered insecticides for M. persicae.

Treatment Concentration Control value (%)
(fold) 24 h 48 h 72h 96 h 120 h 144 h
Chlorfenapyr 12 17.5+8.6b  287+9.6b  47.7+122b 609+17.1a 62.8+255a 49.9+39.1bc
1 382+150a 623+80a 768+47b  822+88a  84.0+12.5a 79.8+169
Dinotefuran 12 504+9.6a  734+42a 80.1+67a  80.7+54a  853+59a  88.0+4.7a
1 40.1+4.1a  584+29a  73.0+£50b 769+69a  755+7.1a  73.5+10.6a
Gamma- 12 269+122b 249+145b 228+103c 19.7+10.1b 21.4+103b 15.0+12.7¢
cyhalothrin 1 425+36a  31.1+£27b  243+85bc  21.9+152¢ 17.7+21.7b  13.8+24.6b
Novaluron 12 382+158b 344+157b 285+12.6bc 333+11.1b 345+93b 352+ 7.1bc
1 127+19.6a  7.5+148b 155+89c  19.0£52c  29.6+172b  26.0+20.4b
Spinosad 12 184+78b  234+12.6b 427+157bc 59.8+17.1a 67.8+124a 71.3+9.8ab
1 165+259a 159+23.1b 358+19.1b 52.6+13.5b 638+112a 66.6+119a
p (1/2 fold) 0.005%* 0.002%* 0.001%* 0.001%* 0.002%* 0.007%*
p (1 fold) 0.130 0.001%* 0.000%* 0.000%* 0.001%* 0.003%*

Values represent by means + SD, *p < 0.05, **p < 0.01; Completely randomized one-way analysis of variance, ANOVA, Post Hoc Tests by Duncan
in SPSS version 22.0.

oA 96 A1t 7 & ZHff 79%°] FAIZFE H AT

Rawat et al. (2013) o 2, H5ol2 550 Ad g 53] dod B @4, A2 a2l o
S 2 2ol &7 2 A AR ofetee ERRt Rt A S] aa v A FaAdo] RAE AL 9]
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Table 6. The control value of Noeun population of Myzus persicae according to 2 different concentrations of 5 different
unregistered insecticides for M. persicae.

Treatment Concentration Control value (%)
(fold) 24 h 48 h 72 h 96 h 120 h 144 h

Chlorfenapyr 12 11.1+£105a 247+122a 47.6+13.6a 588+10.la 634+91la 67.7+43a

1 458+292a 87.1+9.7a  973+3.la  98.7+22a 988%2la  98.9+2.0a
Dinotefuran 12 97+64a  23.7+134a 49.0+108a 502+52ab 60.1+59a  61.5+55a

1 28+424b  398+49b  592+102b 75.1+37a  869+14a  87.4+2.0a
Gamma- 12 42+42a 00+129a 238+112b 18.0+103c 17.0+7.8b  16.5+9.2b
cyhalothrin 1 6.9+9.6b  140=134bc 272+16.5c 258+82b  40.8+182b 47.0+21.1b
Novaluron 12 83+42a  172+8la  313+105ab 31.8+11.6bc 274+4.6b  24.1+10.3b

1 139+48b  16.1+17.1bc 259+9.6c  232+11.1bc 19.0%17.7bc 18.8 +23.4bc
Spinosad 12 -194+64b 247+162b -224+147c -27.0+139d -17.6+72c -14.0+4.9¢

1 00+144b -11.8+251c -34+286c -1.7+285c -12+222c -44+21.1c
p (1/2 fold) 0.001%* 0.004%* 0.000%* 0.000%* 0.000%* 0.000%*
p (1 fold) 0.026* 0.000%* 0.000%* 0.000%* 0.000%* 0.000%*

Values represent by means + SD, *p < 0.05, **p < 0.01; Completely randomized one-way analysis of variance, ANOVA, Post Hoc Tests by Duncan
in SPSS version 22.0.

Table 7. The control value of laboratory population of Myzus persicae according to 2 different concentrations of 5
different unregistered insecticides for M persicae.

Concentration Control value (%)

Treatment (fold) 2h 48h 72h 96 h 120 h 144 h
Chlorfenapyr 12 31.5£102a 544+86a  59.6+12.5ab 67.0£83ab 62.1+99ab 462 % 13.3b

1 36.0+149ab 683+109a 76.5+82ab 792+47ab T49+4dab  66.0+ 53ab
Dinotefuran 12 342+9.5a 67.2+9.8a 91.9+4.0a 96.3 +1.8a 97.2+22a 97.2+39a

1 568+27a  772+102a 950+13a  994+1.0a  99.7+05a  100.0=0.0a
Gamma- 12 21.6+£30.5a 35.0+312ab 33.1+344bc 27.14£233c 17.9+20.lcd 20.1 % 28.5bc
cyhalothrin 1 17.1433.0b  33.3+29.5bc 30.04£329c 31.1427.8c 21.74£22.0c -52+63c
Novaluron 12 39.6+122a 522+158a 53.5+16.6ab 51.0+143bc 362+ 16.0bc 2.8+ 6.4bc

1 36.0+102ab 472+123ab 51.9+74bc  46.7+6.5bc  32.5+3.1bc  10.1+4.8¢
Spinosad 12 1.8+26.7a 44+£308b -1.9+£312¢c -5.7+£28.0d -13.4+37.5d -243+53.0c

I 1.84220b  72+193c 235+285c 362+44.1bc 40.7+44.7bc 37.2+52.9bc
p (172 fold) 0.230 0.040* 0.006%* 0.000%* 0.001%* 0.003%*
p (1 fold) 0.038* 0.005%* 0.006%* 0.021% 0.008%* 0.002%*

Values represent by means + SD, *p < 0.05, **p < 0.01; Completely randomized one-way analysis of variance, ANOVA, Post Hoc Tests by Duncan
in SPSS version 22.0.
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A 2& 7 e BIE EESHH B-5olE W& chlorfenapyr®t dinotefuran, spinosadof|A] -3-2] 3k - 2}o] 2]
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Conclusion
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