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Aphis nerii o ya 3 & il 59, Zn-TiO-Ag O3 ¢l S0 i

*
ooyl dozxo 9 (Slogy dexo
Olel oleind, (me) pac Sy olLiils o 55, 9lis 0uSiily o i 50l 09,5

oS

oS o] (ol 5 (Sl (S Sl sl Sy sblra wazr S gl pe3 el 4o
5 pole j0 Cd b el 48 )F 18 Glads gaoge oyl o] SIL SLIL (gl e gles
S0 Sl alez 3l (Safelem SIS (o) p ln 0k s Cuo B LIS ans 5o il (55l
70%Zn- 5 70%Zn-28%Ti0r2%Ag l,d ol ingh ol o ol 05,5 sbwl @l,d o
95 SlnslSlae] 1S3l 5 lap)] ((iS0pi il g agd Jlofgslse by, 4 29%Ti0x-1%Ag
9,3 CeSg S 5l ol s .aus )5 o, Aphis nerii (Hem: Aphididae) o 25,5 aii
yogil FA- FA o5lasl glhls imgh ol jo ead jian old ¢b a5 ols las (SEM)  oiwg,
70%Zn- 70%Zn-28%TiOr2%Ag. sl ead s,sl, LCso jlaie iogi ol ,o onil oo
iS5 el )l mbs e IEF S OYABY FYFIVECus 5 4wyl slSTavasl 5 29%Ti0,-1%Ag
ol @l aored aiiis o> ALl (6, SauiS sl wlpslSlael asles @13 g
5 Z0-TiOAg &5 oilig ol e s oids S ) Cale (o il slSTaayl a8 ol olis Liale]
als |y ot B it i s oS ke Vo v il

0,5, aid «lyd 9l o iS0 i wl pelSlanas] 1 gadS grelg
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Wb o] aan o,5liS olEys 5l a8 el lagg lons § BT 51 e gl Jpama o
Aphis nerii Boyer de Fonscolombe o,»;,5 a.s (Samih et al.,2005) aigs J 8
5 Apocynaceae odlgls | ) llS egee Ul 51 S (Hem. : Aphididae)
ol e 50 A ol el 0,85,5 olS ] soee \bjue 4S5 9bds ool Asclepiadaceae
9y Dles yopdle S8l onl o)l Sz 0S5 ogdce S8l Gz ee,S 3bLs
odlgils LS (9, ,» (Asclepiadaceaec 5 Apocynaceae laoolgils 5| iz pois
.(El-Shazly, 2002) 54 s oao ;5 Euphorbiaceae 4 Convolvulaceae «Compositae
e (2S00l 5l adss 5 SIS JSid b a5 cnl O jao (pl s 0y05 5 4l Ol
iy 4 e 55 goga by LaLS g s DLl il 6 058 mb ol
Sladss poegdle bl pl auS o o 2als olF al) d0al Sl Sigo 40 5 05l o
Ssil &SI oy pg g WB e Slige ang sz @i len Jelse U (oalS et
155k iz B 1 ylalS a8 bl &l s &l (EI-Shazly, 2002) Cowd 5 duie
S Lana Fooll 5 U 25281 e a5 ] 025 o las JLo
ol J5S 50 6,550 &g Bl L § b xS (Samih et al., 2005) sgd o
Slrl haar glagss, xS 8a 5 pasts 5 biSedl Bpas (e SialS Gy
S o
e B 50 S59leSS Sl aler Gl 8 Glaysly 5 ele slacdyig
Ol el el e 2088 3 (gl (55l Sladgs o oS i sbesjsliws
b adgi el 5 oo sl wald 1) i (65,5laS T (ilugt Slizge s Ko Sl Lty
rb w3 Ll lals %0 ggm 5l g Wil e |, Sloas 5 YIS 51 (g ooy
il s35lee 13 559d5SG 9 9 )15 (Opara, 2002) wl oopisn Songe 1y o1 51 5,19 20 10 9
JLssas hyda )l 5l aige ooliinl 5 olaowds (5l23sS 5 pgons B pas axgi b rals SBT L
59,9l o0 pald 1) S oo bla zSedl 0,5 Sl ol sl Lbiws )5 5l ooliul .o ls
Bhattacharyya et al., ) col 0 SU,as SluS 5 pl 05,9 aile, Jlasa Jw o0
55 ol litioms slrasls oy gogar 3 Sy 9 wlidems (2010; Elcka et al., 2010
aboz IOl 9l slon oo DS 5y g Slge oy G feily (o) n 5 aslllae
5 (Gojova et al., 2007) oS e sk slié 3 aiilgi o ZNO wiile (30 (sloonST
59, )4 g ,B g wang (s Sk wile oy Slogrge ade p Wl oo 0,8 )3 g 5
(S 5Sh (9, SauiS Ol egdle 0,8 naie Lol (Yeo et al., 2003; Elchiguerra, 2005)
Morones et ) wily axils _cams Sl Ll gl wilgi oo Vi glocale 1o lag,B 5 o950
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VY Aphis nerii o, ,5 a1l (g5, Zn-TiOr-Ag &l )3 5l L3S0 i il & avow g Sl

oS 5 oladl Gl (0,8 ale) polie S Caow Gals sla Sal, 51 S5 (@l 2005
(Yuan & Cranston, 2008) sl oo SiO; g ZnO TiO; alex 5l 5oyl SluS 5 L Loyl
(Reynolds, 2001) il axilas il g9, wallasl il a5 sn (g olic 3l pulid 5 (59,
(Wang et al., 2006) ol o ;lusl g Sllgs (LS slp (5,950 B8 paneS paic g9,
&9y Jolis GLuil DNA g RNA galS Splio slaanTyp ;0 58,0 mpl Yoo 5l s
Wang et al., 2006; ) ;o L DNA lacudled o |, cwlol i pae opl s
el ST oS oo | (Wang et al., 2006) b y.5g 5w 9 (Marschner, 2002

@lize yolie &ld gl 0,5 a5 cl ool lis Glie o Kiwghn slo cw)
S 5o o, 6l sblis ol sl asl sl bl 5 SBT 6o, slite &l 31 wles o
lal g0 galo> 51 Sulosk oz OluS 5 ol YL cud b gonims Ll b a4l g0
0old andeid (g5, g 0,80 Olyd gl bele led () C oS F o e iz e 0Bl 0
ouds el sblax olge 4y by 504380 1y yian 51 SO lgieds 0,85 SIS ¢U S el ouls
I, SDS/Ag/TiO; «l,d 4L .36 Guan et al., (2008) .(Green & Arango, 2007) <l
b cwyp o0l o 20,8 w,» Martianus dermestoides (Col.: Tenebrionidae) (g4,
Stadler et al. .ol ;i celo VEY 3l o  SocisS ao 0 oo SDS/Ag/TIO, ol,d
Sl o3 gl cpl a5 i ,S lo o,Lsl Sll(sy, o] @l)d gL ow, b (2010)
50 oLl bl gg, g BB Socas

by (o250t 51 g s Jlofgglam by, 4 Zn-TiOr-Ag o5 b Ghaghy cnl 5o
D08 cy 0 Ml lSTaa] (2SS L o)l SosiS liae g oy A NETT 59,

1559, g olge
70%2ZNn-29%TiO,-1%Ag <y sl dugs

AgNO; Yoo Lo +/+Y5 TIOy Yoo L +/3 Zn(AC)2.HO Yoo o ¥V Jslows
Vo y0 0ol J>NaOH Voo Lo & Jgloe 4 U1 slos jo g oolel Jgilil pd Lo Yo jo
YV Goedy byl i > addo Ve 5l awy ol adlol iz > J> 0 Joibl o Lo
5 5 Cods Jol g shake OT L s 5 0 D51 Gogradis 42,0 100 glos ;o el
A0 S Shs wgaedis 4,0 DA gled j0 g 0l ools

70%72n-28% TiOr-2 %Ag lys iU dugs
AgNO3 )YQA (51“" ’/’? 9 TlOz )Y}A GJ..«.A ’/? ‘Zn(Ac)2.HzO )Yy é.uo YJ}l.?m
Vo o o > NaOH Yge Lo & Joloe a5 361 slos ;5 g osbe] Jibil jod oo ¥ o


www.sid.ir

Y. )Lgd A o)Lo..i': a.aw;.\l?‘é&ﬁagf YA

YV Goedy bglre iz > asdo Yool awy ol adlol iz > J> 0 Joibl o Lo
0,8 S 4,0 OA gled jo gl ools

op 5 s S o (510051 (5 L iR

Syglae pac Jg olKisls abgoe 51 Sy (g9, 3l A NETii 0,05 ais JolS &l i
G il Yox¥e slodas 10 S,y g JolS Ol i uew 038,5 e olislejl 4 o
odd g he gl pe aity g (Blo AL Lawgi oSy (sl Cugby sl gz ol S 0 oS
Aoy Vetd ool Cugby g ugmedis a0 YEEY sloo b (pgo ,iuasl) o) 361 o w0
(039, S) o S G Slooyg 5l 09,5 gl ol (5 l0dSS oLl el VF
23,5 )18 ool 090 (e Salesl Saz g 6 5leex

Tt j slagiy lojT
MalS” 25l LB o laiolesl Gl 090 iS5 el gl gl Jonily uens jglaieds
VO gl ) g oo Ae a3 b olas i 5l Gialeyl (gl «cd pndy plodil [1SG an b Solas
Ol sl g oolitul g oud ouillsy iz Glaz )l b bl s &5 e e
Syg0 LSBT 5 O3 gl 5ol solad gy Sy wsb e Slo S 5l ey Cagb,
5 S o duoyd bl Sleade livleyl (b lacdale ) a5 ol ags cdale 0 (il
5 TV IVY FOAIYD DFFIFY. V) eld gl dilise slacdale 00,8 Ol el e
5 IVE YD 10 W IA) BE 35% oyl sl Tanes) S 6pi (i dae oS ichoo Yo -
ST sl a3 b sl i ol 5 i b il 1 il S /A
ool wals (lgieay IS b (ol shaie O 5 gl 5l g pyans sl shaie OF 515 4
3 g0 7,5 ol Sl s gabse com sl 50 a8l T Soeay laard Ll
B o pimlosTaias ools 3 (g m J31 0,055 S (69, n dad S Tga & jglns
D9 S 0yg 00 V0 Juld jled ja a5 Cpdy bl S5 4w b (Belad S )b
VoEd s Cush) g ogmdis azy0 YPEY Glos U (pg )Lt alsy 361 o s
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14 Aphis nerii o, ,5 a1l (g5, Zn-TiOr-Ag &l )3 5l L3S0 i il & avow g Sl

ool Ll g 4 s
Probit )I38le 5 jslare (l (sly o ooliinl LCso (e ln Cangpy 2325 b,
4525 9 3,19 Excel 2007 lass 18 sdwl Cavods slaosls .o ai8 )5 IS4y Analysis 2011
5B Ll 6518 ool ayos 5l LB ol plsl SPSS 16.0 13316 5 51 eolawl b asols
S 9 ouilly (oKen dallas Gog (Bolas 5 o Jbp w5l o)l
Sygo 50 p3Y o had g gw,, Minitab 14.0 l531s 5 51 colaiwl b .Sk b il g

ol Sl (glaseloaiz yse3] 5 ool b agnSilo (saiesS 5 Slulie b plndl 5L

\ . P . - " - w 2T o R “ e £y
Joe S, ‘_,’_,3J.SJ| Gy S 3l oads aidle w5l gU ojlal i cpe 0l
2305 oolawl ol s o Sy olKiils XL30

yd gl 01 (g

Olyd gl as ol las SEM)  livg, (S5, fus S b (5,00 gl gl
oS P g odds aitle cuddge b 70%Zn-29%Ti02<1%Ag g 70%2Zn-28%Ti0,-2%Ag
OV JSs) aisl oo yie ol A5 FA Jobeo (slojlail (llo

AccV SpotMagn Dbt WD F————— 500 nm . ol 1] .
70KV 2.0, 30000 SET 90 S4iasnm <. : ' _— ]

T0%Zn- 5 (Gll) T0%Zn-28%TiOr2%Ag ol,d ol iugy Ssrsdl sSuss,San yad =) JSub

Figure 1. The SEM images of synthesized 70%Zn-29%Ti0,-2%Ag (a) and 70%Zn-28%TiO,-
1%Ag (b) nanoparticles.

t5~o50).-.> ).s‘ = )5.'4...44.) u\fﬁlwl 9 u‘)d yl.s wLua clale O S
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o 9oz 53 05555 id laoyg (53 (Bl BT 5 D)3 gl 2Se i 3 s

ol 00 43‘)‘

ol palSTaes] 9 &ld gl b oads jleus Aphis nerii wlals ws o =Y Jouo
Table 1. Mortality (%) of Aphis nerii treated with nanoparticles and imidacloprid

Pesticide Concentration Mortality (%)
70%Zn-29%TiO,-1%Ag 700 (mg mL™) 77.78%
70%Zn-28%Ti0,-2%Ag 700 (mg mL™) 69.44%
Imidacloprid 0.8 (uL mL™) 66.67%

Ao, (o piden 710%Z0-28%T102-2%Ag 1,3 ¢l gl oo caslice a5 joblen
8 som glbas e o wlpslSlacel § 70%Zn-29%TiOx-1%Ag ] | dx g Sawas
50 9 dmwbre Gl Y loy Cow o b aScdl G pds, 0 B Sauis 5o ailas §
70%Zn-28%Ti02-2%Ag 1,3 5l LCso wams oo liigmls .ol 00 00,41 9o Jga
3l g 00 </FF 5 OYADY FYFIVY o pay wlelSloesl’y 70%Zn-29%Ti0,-1%Ag
il 0,255 415 (85, sl lanas] (AT Ganslin B Fazes 51 slls o3

Aphis nerii g, %l palSlaasl s )3 gb 56 gy =Y Jgo
Table 2. Evaluation of nanoparticles and imidacloprid against Aphis nerii.

Pesticide Slop (SE) LCs Limits 95% Chi square
70%Zn-28%Ti0,-2%Ag 0.82 476.74  466.44 + 487.37 0.47
70%Zn-29%TiO,-1%Ag 0.83 528.51 505.40 + 555.42 0.17

Imidacloprid 0.51 0.66 0.52 £0.94 1.59

155 plsieaslalSlacal s ©lid 9l (e )bl sladrmlons 5 (il )y 45285 s

e o TR e (LIS iy e (loieds )25 AL pe g Spe g S
Fs,12=") 70%Zn-28%Ti0,-2%Ag (Fs,12= 96.96, P=0.00) 70%Zn-29%Ti0,-1%Ag
OIS 8oy O maw o (Fso= 10.69, P= 0.00) w!,elSlaas! 5 (73.62, P= 0.00
ailen I3 gl ol olo las agh pl wls (F o ¥ GlaJsoz) o)ls 0925 o e
Loas ols lias bl opl opizmed 0lwd 0,05,5 4Ll (65, (SoriS s wlyelSTae!
Sy 5 CLLE o Wl el 3l il (s o stan sty o] SaiS Gl il
olyd gl Sais Gl az 81 a5 ol las (Fag= 15.89, P= 0.01) oyl pslslaal o
g O1hd gl (SawiS e e )l Sre glas Lol 0y iinn 70%Zn-26%Ti0,-2%Ag

(O Jguz) cilas 0929 Wl s olSToces]
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Aphis nerii ¢4, <l)3 g6 Sauss -V Jgus
Table 3. Mortality effect of nanoparticles on Aphis nerii

Mortality (%) mean+SE

. -1
Concentration (mg ML) 40 e 110, 1%Ag _ 70%Zn-28%Ti0,2%Ag

700 8.33+0.33% 9.33+0.57%
566 6.66+0.33° 7.66+0.33°
458 5.33+0.33¢ 5.66+0.33¢
371 3.33+0.88¢ 4.00+0.66°
300 2.00+0.00° 2.66+0.33¢

0 0.33+0.33" 0.33+0.33"

Sl 10 o jo ls pxe B 8525 pac Slis gt 0 alie By > -
- The similar characters in column indicate the lack of significant difference at 5% level

Aphis nerii g, wl pslSloa! Sos —F Jgoo
Table 4. Mortality effect of imidacloprid on Aphis nerii

Concentration (uL mL™") Mortality mean+SE
0.8 8.00+0.57°
0.5 6.3+0.33%
0.25 4.33£0.33%®
0.14 2.33+0.66"
0.08 1.33+0.33°
0.00 0.33+0.33°

Sl 10 maw (o ls s BB 8525 pac Silis (giw ;e (0 alie By > -
- The similar characters in column indicate the lack of significant difference at 5% level

Aphis nerii g, %15l Taiasl g l,d b cdale o YL Sanis anlas -8 Jouo

Table 5. Effect of the highest concentration of the nanoparticles and imidacloprid against Aphis
nerii

Pesticide Concentration Mortality mean+SE
70%Zn-28%TiO,-2%Ag 700 mg mL 9.33+£0.57*
70%Zn-29%TiO,-1%Ag 700 mg mL™ 8.33+0.33*
Imidacloprid 0.8 uL mL™ 8.00+0.57°
Control 0.00 0.33£0.33°

Sl 10 a3l g BB 8925 pae KLt (gt 2 ;0 alie B9, -
- The similar characters in column indicate the lack of significant difference at 5% level
BB Saas Sl Gl Zn-TiOrAg ol b a8 sls ol gl ol ls
ST Cenglie o pae sloasl p jo o] 5l Glss oo g diied 0,05 ald (g9, slaka>dla
yaie jlo,d e Ol malS Glp Gles oo aS sls Hlis mll (pl izmen S colatl]
$U 9y 6ok Gl wilios drbe 5 lje LS Wb, (sl a5 5,5 eolatul (s,
Feng et al., ) QQ;GA » LQ;)LM S99y LQUT g.;‘).»‘ WP N prewes FLY M; O ygo u‘)o
A ogelm Swl slaiegh ¢ (20005 Elchiguerra, 2005; Reddy et al., 2007

ol 438 53 O ygo BT (g9, O3 gL a8 yie
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Frankliniella  ss, Zn-TiO-Ag &l,d b .56 ow,, L Rouhani et al. (2011)

Slhle d 50 2,5 e VAOIYY LCsp L l)d b cpl oS wis S oL occidentalis
SDS/Ag/TiO, &l,d ¢b ,.56 Guan et al. (2008) .o F. occidentalis gq, Socis
b oy 2l 0 s S ow,» Martianus dermestoides (Col.: Tenebrionidae) s, |,
Celw VFY 5 VF 5l o s sy SawiS oo 0 Ve + 5 #) l)ls SDS/Ag/TIO, olyd
ZnO-ALO3 5 ZnO &l)3 ¢k 565 156 oaiws ylis Samih et al. 2011) gl oy 090
sl AgOnoscena pistaciae aiws Jgero Juws 59, il gb 25 8T L avslie yo
b ey 5 980 o cbile bl gl a5 cdl a5 s S plo lag]
ol as wisged lo 0,85 Oy il asllae L Green & Arango (2007) .cwsllyls |, Soawss
2 L3 6l ol 5l ltse 5 S ail 5o (g5, lalamdle LB Saxas 3l ol gl
ke b oyg,sllss 5 a5 sls ol Eleka et al. (2010) @lllas g ooliiwl BT ale
39, 7 5 o= Spodoptera littoralis <G s 9,Y (g5, (SlS do,0 A glls /Y ppm
co pa yd o i) 9,k IV g ) lacdaleb sl el ¢ib aST wols Lis A, pistaciae
Sy Jymne Jy (535 SWES ST Sl S o il 5,Se ) Sl el ) e
sb 5 plaSgnls aScél Forss il awlie L Rouhani et al. (2011) .o
id 30 0,5 o YV clale b pluSTgials o3l a5” wols Lis AL pistaciae g, pluS gols
Wb oo o jo a5 e Yoo Chale U pluSgield 4 Connd (g i Sawis Gl glle
3o syl U7y pluSgiolsi gl 0aldS 5o (w50 LSR5 (nl @IS rizee
b e Al pistaciae g, yiio SaxaS gl pluSgels ¢l a4 Cansjl el gl oS
b iS5l 4 iCads g6 SaaS Jl gl b aSedl ¢l a5 anlibl o uizpe
ALOF @3 b a5 wols olis Debnath et al. (2011) clo frgh wzpd Aiiad

Lipaphis pseudobrassicae (Hem.: (g, I, SoxiS cp ées oo ja TiOy 4 SiO2
23,5 ol ! Aphididae)

HB Sais 31 slls palivlggyo i Olyd b as oo ylid iegh cpl amls

a4 DBl Coglie g o aS el Collasl SIS 4 azgi b g diid 005,54 (59, > S

gl @ly Sae DT o pae 40 anlg so SIS 6l oy e e day]

&lw
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Abstract

In recent years noble metal nanoparticles have been the subjects of focused
researches due to their unique electronic, mechanical and chemical properties that
are significantly different from those of bulk materials. Improvements in
nanotechnology in the past decayed has created arious opportunities for
evaluation of biologic effects such as insecticidal effects of nanoparticles. In this
research, nanoparticles of 70%2Zn-28%Ti0,-2%Ag and 70%Zn-29%TiO,-1%Ag
were synthesized through a solvothermal method and the insecticidal activity of
Zn-TiO,-Ag nanoparticles and imidacloprid-against the A. nerii was investigated.
Results of Scanning Electron Microscopy (SEM) showed that these nanoparticles
are approximately spherical with the diameter varying 48 and 49 nm, respectively.
In this experiment, the LCso value for 70%Zn-28%TiO,-2%Ag, 70%Zn-
29%Ti0,-1%Ag and imidacloprid were calculated to be 476.74, 528.51 and 0.66,
respectively. These results demonstrated that these nanoparticles have insecticidal
effect on A. nerii. Additionally, the study showed that imidacloprid at 1 pl/ml and
nanoparticles at 700 mg/ml had the highest insect mortality effect.
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