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Insecticidal effects of Chitosan—formulated etofenprox and ag-cypermethrin
against Myzus persicae and Aphis gossypii (Homoptera: Aphididae)
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ABSTRACT: The possibility of commercializing the controlled release of chitosan carrier nano formulation was
examined with mortalities and population increase rates of Aphis gossypii and Myzus persicae after treatment of 2 a
-cypermethrin nano type formulations of different chitosan carrier molecular weight (M.W. 3,000 and 30,000) and 2
etofenprox nano types of chitosan content {70% and 80%). After 14 days of treatment, a-cypermethrin nano
formulation showed over 40% mortality against 4. gossypii. Therefore, it was confimed that the insecticide release
was controlled through chitosan carrier. Results of the investigation of insecticidal activity of a-cypermethrin nano
formulation showed there were no differences between nano types at 4 days after treatment. However, after 14 days,
the population increase rate treated with chitosan M.W. 30,000 formulation was -0.037, much lower than that of
MW, 3000 formulation with 0.231. The result exhibits that chitosan M.W. 30,000 formulation would be a suitable
controfled release formulation. On the other hand, etofenprox formulations didn’t show any significant insecticidal
effect or persistency difference against both aphid species.
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70% ©J8lZ Fol= o] AU Y, siskgeke] ALgF
HARREE ofA7A] ulE3F Algoltt. o]of mha, QZe)
A=/gelm Agd EAIE AT &= Sl A AAES
A E2dS ol 8% JSFFAAE BaFS PAsHAL
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71eg B3 HHEHR B HENE AFHeR
2HFo 2N Ao YU AY] F=E FASR
U4 717+ A5 ASE FANE = SleRE
HESK= 293 A717) =ckBang ef al., 2009; Isiklan,
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Fa s SEFI ASAE 5 Sl AUBAF Y A5
A AL Werleg of83lo] Bysiaat 718 sfelo]
2 YA g 3st A4 a-cypermethrinil} etofenprox 2}
ERTET E5olZREY it H5ad 9 A45E
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Litr7i2loist 8t « -cypermethringt etofenprox)
SSO0IEXIAED SIS tist =g HA
Arietn FEIEAZTEH AN a-cypermethrin
9} etofenprox g HAHEAE 311 7|EAMS IHEAR A
wele] Fol EAE dajste] Bajo) Rsie Al
A& st AR} si9ict. a-cypermethrin EA}F
3,000%1 Z1EAF 0.3%2F BA5) 30,000¢] 7|EA 0.1% %5
2 IHEES 25l AP35 4L etofenprox= EA;

=F 30,0002 71EAL 0.1%2 FHjoiste vhedA9) HlES
70%2} 80%2 gEjste] AYs stk olgA AP &
3 Wbl A2 & BRI 2] ASAPT A48
S2EEE ARl AFAe] §E2F =0 IE i
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R&XE Hrskaat sioich BB o8| B5ol=
ARED BIAREL 7} wjFel Q0lE 7|1F2 djA
Aol 2541 o} ASAle] =E31A] G FHARES
Q) ASA| A RS Bolol ol8slg o, FAE
of that Aol Bk =S ERIsh] Y3 oke] TR
oA A3 A Q] A gulE AGYMAL} vl s}
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ThEo] ARES HEshe A PR 45a0E
Aslgeh BE AulE 3ukE ssiglon] HddEE
2 AAsAck

LA ASADL E50l8ZIR SR SeRIRE0)

HHZE710l olRl= S
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(Fig. 1).

A& 3¢, dt23E F3 AFA HEAFA
REZE ARA Q] B Aof oJs HelgA] WEHTE T
7t S7kke BAR Q) 458 ATNte 2 A%A9
AR o] o5 vlastAY wddhy] oj=ifich ojeist
A& n8fsto A9ES NATFS7HEE Foke] AF7t
Hele et 4583 9 4349 A&as gelskaat
3ttt a-cypermethrindt =714 Feje] LAl ] A g
T AZrol Ak Qo Ao BAERL) EEATES)
MATE7HES SIS A3), AA A Z5ut 29 59
MNAEZ7H-E GetAFo] 247F 05363} 09682 F €}
Ao WeAF ol Hla) JRAS 7o) WA veh By
W A GRS & AeE YEiTh ST HE &
4%o] ATt GERE AALZIIEE 23] BATF
30,000 WA o] 02422 AjH o AvtAgEo o
ORR[HA A BTt S £ Ao EIEQIE &
3], WAl 300009] 739 A F 6URRE T2 AFo]
vlsl W& MMAEE7REE e, AE] § 14Y9)
7Bt oM AAEETHEO] 0.0372 7P oA
AFHAY &S YL Qo] AHE AP ozA9)
7Fsde ST 4 Itk Table 1).
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Fig. 1. Mortalities of the cotton aphids against a-cypermethrin and 2 nano formulations at 24 and 48 hrs after indirect spraying

on plants during 14 days.



336 71EA Ago] UkAE 2 a-cypermethrind} etofenprox 2] EFRGIED ELolEATEY tfgt Aayt

Table 1. Population increasing rate of the cotton aphids at 48 hrs after indirect spraying on plants of a-cypermethrin and 2 nano
formulations during 14 days

Population increasing rate on days after spraying on plants
0 2 4 6 8 10 12 14
a-cypermethtin -0.536a -0.968a  0.278ab  0.087ab 0.496b 0.470ab  0.360ab 0.37%
a-cypermethrin nano 30,000 -0469a  -0.622ab  -0.242a -0.022a 0.386a 0.26%a 0.074a -0.037a
a-cypermethrin nano 3,000 -0.272a -0.114b 0.122ab 0.344ab 0.246a 0.276a 0.237a 0.218b
Control 0.705b 0.597¢ 0.788b 0.668b 0.490b 0.790b 0.682b 0.665¢

Significance level 0.040 0.000 0.011 0.420 0.060 0.060 0.006 0.003

Values represent means. Different letters at values in rows show significant differences (One-way ANOVA, Post hoc tests by
Duncan) in SPSS{PASW Statistics 18.0)
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Fig. 2. Montalities of the green peach aphids against o-cypermethrin and 2 nano formulations at 24 and 48 hrs after indirect
spraying on plants during 14 days.
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Table 2. Population increasing rate of green peach aphids at 48 hrs after indirect spraying on plants of a-cypermethrin and 2
nano formulations during 14 days

Population increasing rate on days after spraying on plants

0 2 4 6 8 10 12 14
a-cypermethrin -0.021a 0.345a 0.235a 0.354b 0.632a 0.176a 0.376a 0.430a
a-cypermethrin nano 30,000 -0.114a 0.313a 0.247a 0.202a 0.607a 0.346a 0.608a 0.555a
control 0.656b 0.554b 0.778b 0.668¢ 0.681b 0.790b 0.682a 0.665a
Significance level 0.004 0.083 0.000 0.000 0.087 0.008 0.256 0.213

Values represent means. Different letters at values in rows show significant differences(One-way ANOVA, Post hoc tests by
Duncan) in SPSS(PASW Statistics 18.0)

Ao} v o) AAHOR AF80) 50%IBIR WA P 1= 30,000 AFT] 72 00213} 0.114F 7)1 53}
YER], WeA39) i}‘OM AFET| ALY A= EQ1 o AT EE] 9L R, A2 & 2d AA%t
si7lols o RTE 4FE80] W7E SN U AIgE o]FRE Ao WeAlR F 7 B}l BF A
ARt & o] 10 olF2 YojAE AFgol ve  Fviol FFL vAA Rk AL® e tH(Table 2).
U A0 & b AEolE FF AFAY) 880 UEht  acypermethring W AR AFAR EFRRAR
£ 22 EIENHFig 2. AAZS7I0] QolA= dutAl B ASAl A £A S AT ERER] AR
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el AHHeR o mEisle] AL usta AR
YRzt F= 9 7]et AEAo) gt mAAEH fRs
AUshe A= F9E vt 9l AFA|o|tChoi er al,,
1989). E3t HZ FUATAERANA Qo] Tt wokt
FAA 2T, 20081 7364 % 8470] BFA wgled,
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< Bk E3F 8YU Ao QolMRE AEd nE AP
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A=A ggron, Ao {7t Aol gtk Fig.
3). WAES7 RS BRI Aifox L, detAIFoly tin
AF 2F A F 69U FoHE HoA 7XlE ERREe]
WAEgo] AAEn AFanE vehliglo, A2 &
ZBitdo] A& AL A4S AR B3l
e QdRbe] v 87E Alo|= A2 & 697HA] 2] Aafol A=
80%2] vlgo| NS A cha 2 AFas
£ HERisley, A9 & Alzto] Aagle] whep vjgzt
o] T3t EolEl 4= 91t Table 3). Etofenprox <] -
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Fig. 3. Mortalities of the cotton aphids against etofenprox and 2 nano formulations at 24 and 48 hus after indirect spraying

on plants during 14 days.

Table 3. Population increasing rate of the cotton aphids at 48 his after indirect spraying on plants of etofenprox and 2 nano

formulations during 14 days

Population increasing rate on days after spraying on plants

0 2 4 6 8 10 12 14

Etofenprox -0.920 -0.230 -0.238 -0.252 0.372 0.446 0.200 0.351
Etofenprox nano 80% 0.061 0.275 -0.421 -0.421 0.061 0.315 0.144 0.498
Etofenprox nano 70% -0.559 0.251 -0.316 -0.316 0.110 0.156 0.361 0.474
Control -0.112 0.879 0.091 0.091 0.532 0.394 0.347 0.626
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a-cypermethrin®] =A% A@Aaeh= g A@e o
= AlFY vlgo] wWE AFane) 2o J&ang 2Rl
517] ol#j9] AREF] WAE A AMLE Age2AE
AP G AR Yyt

ESolZAREY] etofenprox LUi=A|F 2] v]go] u}2
AE&3 TN S Sl E3, acypermethrin 2]
A%} v E B3R E vig] A%-E0] A Uel
ok Ael ¥ 4ot 69 Azt dolA LREAIFPo] 50%
o] AFEE BoFglon, WieAlgL 80%, 10% vig
F Ay BT AFa7) 20% ugke g o uighth EE
A F 104 ool A Aol UeAFL o7he]
AEATE Holn AEolg B A45AY $EH =T
ok ERIEgl e AR Y HE2Y vlr) ol o
WHER ASAIR etofenproxo]] digh A5E37} ol W
o} &13}7] o2t alR AR AREE 7S B9
ASai 9 axEaINE SIS 313 oLt AFA)
ARl gt ¥hg-do] i Ro} FAlEe] Aol WAl
P nA=AY A5} ERIER] Qhtth(Fig 4 9F Table
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4). Jo et al(2009)2] AT ofeHH, ofe] 113 EAoA
A% B5olZARE MAlto] etofenprox gl dis)
LC500] 2195.10ppm 2.2 AU ARSF<] A</ 71A ol
Hld] AgAu|7E 7o 359.552 veht 1=9] AYEE
UERE AL B 39)on, o] etofenproxA3Hd 74
< o wEAaRol= AFE] AFAIY deltamethrin, lambda
cyhalothrin, a-cypermethrin, fenvalerate, fenpropathrin®]| ©ii3j
ME 2 ARRE-S Bo RAFA0] WEE 21 ERIA
#A Z9tk AAR BE5olEAREL A7 WISt
£ 204 opol L ThEALS A AReE B,
o F2REA 73S 3] die] sSAIE Al
A== gl =28 713 A Wee] b iF
Eof ulg] W=7 vehd risAlo] ti(Seo et al, 2008).
E Ago] A3 B5olERIRE JA] SERUED Bl
e o, a-cypermethrini2yt opii} etofenproxof TH3A =
WAEATE BA Yehg o] 5 AZA] g3 AEE
ety Ao g QztEw, gabs WA 4583
9 FEX&ATE W] ik AP A=l 9
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Fig. 4. Mortalities of the green peach aphids against etofenprox and 2 nano formulations at 24 and 48 his after indirect spraying

on plants during 14 days.

Table 4. Population increasing rate of the green peach aphids at 48 his after indirect spraying on plants of etofenprox and

2 nano formulations during 14 days

Population increasing rate on days after spraying on plants

0 2 4 6 8 10 12 14
Etofenprox 0.037 0.190 0.387 0.324 0.273 0.324 0.184 0.288
Etofenprox nano 80% 0.438 0.283 0.416 0.355 0.290 0.370 0.215 0.234
Etofenprox nano 70% 0.266 0.344 0.172 0.381 0.224 0.424 0.175 0.344
Control 0.394 0.515 0.582 0.265 0.321 0.515 0.203 0.680
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SEM APd& E3fl a-cypermethrin e A| 3 E A4 <)
EOIEAGE A, 17] 2 A84 EHe Baojns
AT A, 7] w9 Zhmel o) 2ake Yo
o} U=AIBTE Aols BRIE 4 itk A} & A7to)
el et viE SRl Qe 7|EAY flo] izt
FE0l2. 2= swelling@ o] FRIEQIE=T, o3t @A
2 WeARE, X2 & Autdao) wet o 2ol By
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3,0000] VA E 30,0002} swelling@Aro] F=22] 4
el F3E Bon A2 3 Alzto] gt upe
AFENY AEAo] F o B APl W=AlF 30,000
olFe A& 1T W, =YAe| 7|EAL Ffeio] EH0)
FEolees AL IHELo| EEHoXe At wd
2 ot AZE 23 olo] ©E 24P 28 AR
HIckFigs 5, 6, 7). SEM¥FERS F3)) U Ate] Fatoii
oF Rk Ml 12 37 S SEY=F AUt
A SRR, WeAR e A A1) X B ofy
2k A7 FEol 22w swelling Y= AAR] ot A2
ofof whE HiAlF 2 YRS Betstr]o] REFch

Nano 30,000

Fig. 5. SEM photographs of mouthpart of the green peach aphid treated with different nano formulations of a-cypermethrin

at 0, 6, 10, and 14 days after treatment.
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control
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Nano 3,000

Nano 30,000

Fig. 6. SEM photographs of dorsal plate of the green peach aphid treated with different nano formulations of a-cypermethrin

at 0, 6, 10, and 14 days after treatment.

WAL= iesliElolg FEjshe s SIS ), 43
9] FEiE Hojglen] Eo] Py F7]0f olA=
vaE ddE Ade A= YEEth

AT AR s R Holk 57F ol
AIAE AT & A B0, ARl o8 Ahgd
& S AAY FR7F 2UF I8 W Wl
A2 AFA|] 7o) ARt 8o (Naven & Bretschneider,
2002). SHARE A+t A5AS] e g w7} 7dskE
TEIELR U8 AFA) o] AR o= HAE Al
A F N8EE U= AR YL A AAst
I AFA0) S Oztes AL 5 Y ek
ol gtk AR08 o] L%t BA4L A AF

Ak AMgRFol 7k EEjdol ot A EE
7Fs7d0] ot FeAMEF0] S7HETL, woY] 8] B
g 7Ps/dol w7 WEoN(Choi e al, 2005), wF AEHS
23813 LAYA kg Sty FFe] A4FA
thet A3 e 71315 Sol7] $18t =] HiEA] URs)
t}. ol2igt ool o] AFE EY & = AR
AR o] sl Bt die ELPIE IUEEY B
o] IS E51E Bt ot HAHS Hold 239
TEE FABIL ASEN ASHE FAFEA AT
A 52k AR EE A= 4 Y e SRS AN
F e 7o) 8 Aoz 7giRin.
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control
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Nano 30,000

Fig. 7. SEM photographs of surface of hot pepper leaves treated with different nano formulations of a-cypermethrin at 0, 6,

10, and 14 days after treatment.
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