A0 e ) o)l T8 il (55,58 ol dloms) (S 5alE

4o 33 ol 0ul g gl il  FAuS 598 9 SludB o Ol §1 wy g
Xanthogaleruca luteolla (9,0 1955 y <SKugw (59 Artemisia sieberi

.. Z. Y \ .
O e 3 st e Ao ¢ s olBs o 0

ot S o&sls ‘5)‘)}&5 oS isls ;5)‘ML:S wuak cjjf ALyl u.»t.::)kf—\
(moharami@modares.ac.ir) . s o 5 o&ils o5 5551ES" 0aSKils (635518 i 2 05 8 Skl 1 _J Gguud ONimss g3 =Y

Ol sl 0l 5 cbls Oyl $b oS5 bokul ¥

WA 2 st WYY il b

o>

.o

dgo eyl ol J a5 uldy 9 27 Sl Bl Cgo BT AT 50 g™ 9l (53908 31 coliiul 39 yof
» Artemisia sieberi Besser 4w d obS™ o0l dgus” b wilol I Gudsd ol 50 .ol od §
b 4w lio o Xanthogaleruca luteola (Miiller) (556 5955 p <Kuguw A5 590 9 (Sl4dw S sl
Cgby (pigmdo 4230 YO £ T (Slod 30 0ul i dasl ol 50 By slesd .od F 51,3 b5l 3350 506 pud yudlol
$b 457 310 Gl s Wad b3y (b celw A 9 Ul Celo 1T (6999 0390 9 Mo 0 £ 0 owd
Sogbd 0018 ol gl pd  wilul b dwglio 38 1) 4ok S el (8518 Jxo ygbd dwyd bl Jguus”
b gl sl (89 0V A g 58 pllag 00 Al 50 Anyd bl JouaT gl Oga¥en b 45
S by pilol 4 S g9 93 3305 33 1) okd i (S10E o Il e li § oud 0395 (S10E
Rl sy Ao Vee d el T D 98 pl g Avee CdalE 50 gl gl pilul (T 598 o yd Lol
Colo VE 51 g g S8l (o381 Olo ) SubdS™ b g sy W guns g3l guilel (s 590 o 30 &5 ol Jl> 50
Ol 0 Fe b owsp b (ofply.c8b pold Olapd celo YV 6 gty doyd 100 o> &
W 5 58 390 5195 3 g J 55 (ST S50 ST O lgaeds 1y dinyd oS _puill S guas g3

5o 36 o I (SIS L o S99 (98I I g sbin 3 s _puiloo! U0 S5 AlS™

28T e Ol 6oy 5587 1 (Sl ke D141 55 dodio

T ST ST Jol la i 51 (S Ol e Lo ST
N ar g oslizal oslg ol 5, bl pdo e 5 ol
555 aoeaw) odde S Liie Wiy e OT
(ot pyos oSl skl s (Heidari, 2013)
BB e OLLE i odd ol gl AlE e il
s S b ,,i8 s (Isman, 2000) wes ssli
L3 3 s gt 3 milul DS I ik
o ) E OWLE ol 5l w25 Te e ool

Xanthogaleruca luteola 3,5 5 #8 , K gor

51 S (Miller) (Coleoptera: Chrysomelidae)
élu‘_g)ﬂ&lf);Kgﬂlojjlsot;ﬁwuﬁ
Sty el 5 S o 4d5 Ol oS slaeS
Ol 2l alao 3l (S50 58 SV 5 ) al
BT 4 5 odd Camd o341 Ol s 35 oo s
o ol o IS s il Koo
(Arbab et al., 2001; Huerta et al., 2010) %,


http://www.sid.ir

...ju\.&f)}}}6\@&@@\;\w)ﬂib‘)&wj)}w&uj

s Rosmarinus officinalis L. gk, il
el S Thymus herba-barona Loisel . 5T
&9 As adles Lymantria dispar L. &b O\
JsuS 50 Ogm¥pep SIS o)lys (agly 05STT
Artemisia <ays il alea il ( A sl il
plil 05,6 LIS, &S (55, sieberi Besser
23 0956 B8 5y g el 4 g bl 0k
bt poam b S ol Al o 5 o o sl
SISy a5 055 ol 3T ol J ST g
wl ol sl 2SS b 3T ol 87 ke 55
) 53 g el gyl Sl ey o Jaiay dde l
Gy w3 ol Lulul JsuS 5 O gV e 3 ST
ol 03 Aibe s e SIT s il Jol
Gl atle  aeys ol Luilul JguS 56 o) Guiow
23 05,6 5SS g (555 0T SAS 555 5 4

A (g P ilel b s 2e

L w9y 9 Mg

bl 46
oS (AU Olej 53 AYAY b feas blsl o
6J’TC‘? o by Dbl S A sieberi 4
858wl Jols 0T ol slapltl s 8
ot $Sis BB (slos 55 K46 Ml Jowe K 3 5
a3 =YF les y3 555 5 55 B GlacsTy s
Glaarls (bl 4 Cgr A (3 ol
okila B o o3 8 ol aays ol ot oSt s
33 03,51 53 334 Sy gt S5 5 oK S s,
PO Lol yen AUE 35 50 (5,5 il o5 2
' laies 8 il oews Sl oslizal b ade OT 2 L
m el ST L kol g5 4 s s p3 100 gl 5
Sy el P ases 6l 6,8 sl Oloj b 6,8
~oT s Sl 5 a8 L s é,ﬂc‘? e bl

Yﬁw—ﬁé‘@d)})bebu@‘&hbju;aﬂé;

1- Cleavenger

= B o 7 il o LS dlexjl ate s o8
(Negahban et al., Wl o sbw! SBT 65y g5
2007; Negahban et al., 2004, 2006a,b)

S a5 el plil sdaze Slllan o) Je
(ol 5 #05 SBT 555 AE Glauilud 0 5V 50 5
Soslas 5 puilul Hosl)s (oS jlus Slallas 556
Al okl planil 000 NS S 535 A
« Artemisia annua L. « 31318 8o p> O JI
Thymus i 51 Sambucus ebulus L. « LT
Lavandula 335 soul 5 vulgaris L.
sz O3 NS 5 &Ssu 55, angustifolia L.
(Khosravi and Jalali Sendi, 2013; ol ol
Olas sume Slalae s . Jalali Sendi et al., 2005)
LS 5 b bl 5,8 S8 o 2 &S Sl ool
(Moretti ol J gunS 5 Sn 5 oslizal Calides ol
Ol il 03 8 Hguama b 53, oyl etal, 1998)
Olsiea 5 Ans o a8 |y uilod o 330 e3le 535 o )
L 53 OT Chlim o 50357 Jas o i 50 sl pn 5
) cmlie 5ol J 257 (g5lula, OIS SR s e
oS 1 0 Vaep ol e S e el b
235 &S S o Col g ol & 5k Dype
mr o i S e 4 Ll 53 5 4l 5 e
2o 3 (St desy Cew 1 5 255
PG - PPN U VR KA SRS IMPYRE GIC |
.(Moretti et al., 2002) Csl sdowy &5

PSSl uiled Vg0 p ST ) Sl
JsmeS 56 Gladiias 5 S )55 Lol o BT (g,
Plutella xylostella oIS 1y 55 a3 oS il
.(Negahban et al., 2013a,b) cul o o), (L))
A Gss wbtesy Lai et al. (20060) poes
Artemisia Al g4 el O ged ol 5 JsnS S0
Bemesia 4z ¢SQb Adw 3, arborescens L.

soos D3 Lilosls rbu‘ tabaci (Gennadius)
Oged sl 5 JguS s S 31 Moretti et al. (2002)


http://www.sid.ir

4

A0 e ) o)l T8 il (55,58 ol dloms) (S 5alE

Gable 55 03, 55 5l o 0ab e,
Foor 5 dey bl C‘;sic.si. Brer sFere Fovn
bl JseS 56 Opr¥sn o plnqy Fror 5 Yo
J:-‘.SQM).SU,«JLM‘Jélsdr.;ybdﬂy‘,ﬁﬁ}u):
Q‘j&? 6‘}3 LAd esls )‘J.; )JV )Lﬁ}‘ BE] ;})_/,19
s At Ve S lackle 5 S
s Bt 5 P e wys bl
Opr¥gp 5 wys lul JpmS 50 OV e 2
A e s eslimal 4y bl 36 J S 4L
23 i 6y JIs e o 53 035 58 5V ey 595
G S R S 03 W3S LIS et sl
o 03l df}g 0)3)))}1&.).& quLi:ﬁ Sy Ja..ﬂy'
@ S 5 wdis sy A3 68, 05s QLSS e o
-L_"JJ? C,.J olile oli)y ,)\1 sldas E) C)Y_,—ﬂﬁ 039
O pan F 5 g Ay F 5 Jald 4 dis Gl el
el o3y e s oS Gl jesle (s
-Vmwﬁua;-L&jcMrﬂ‘_;‘M&M&bK
Scriber and Low 5 o 1)l aal, 31 1e Sish
.Lé eslizwl Slansky (1981)

‘ . & - -
ot i) €5

AT _ TIA
oW LW

W xT
ST sleml 53 5, 6Sas 055 =Fy'

[l s
M=

ShebesT sl 1 ys 5,¥ oSes 5= Iw"
Gay) omlbeiToby ode=T

2 .o L.
o S yan &5V

I

TBxT)
3V el g el eny g I IS oSt 03 = 10

(p 5 ko)

RCR

1- Relative Growth Rate (RGR)

2- Final weight

3- Initial weight

4- Relative Consumption Rate (RCR)
5- Ingested food

Lilpr s Jloie J51s 53 (s T g b A ke
(Negahban et i g,13& ogmedes dmy3 B gles
al., 2006a, 2007)
AL ll JguS” P6 Oga¥ g0 P 4@

G b M el JpuS 56 0V g
ag Gl <35 o, Negahban et al. (2013a)
90 4 Ol O gl s oy 51 bl O oY e
AE bl .z 03zl (O/W) ST s 085y g sed 5ol
=45 03l 5 XV Ay llla b (J S 5w Ol gioas Bin) 5
oS 56 0)l33 5 jad i sz a5 slge Olsie
5 sl g 45 YooXO gles 3 didd bl
Yor ooy ateia Si5 Cuwd 4 deoys TV Aol b
0551 ey e e o ki ojiy OT Al e
sl O o 3w s S famme ST Oje 4 jgmes
Ay o) o gudan 43 PO B 50 4 43 FO e 5 Lo
535 ¢k 03kl (U-F) wuille p o5l oy i o5 oyl
Slse () o> 6K 6 dal 503, V1) Oen
Bl o lab o a8 &) oty il e 5 sy (Y2 A
Al b Jsbe pH aids ¥+ b Yr 238 51 dey ot
oxslidh oyl B i ekl ¥ 4 doys Ve oS il
3,8 503y el S5 e b
- Lo (69 0D W il Lywill 5T wy g
S Ol gl 9 £ g 95Y (S 4K S

Y oo oY e 0 1SS a5 (LT el sl
o i b eSS o )Y I g S Jeol 0355 S
23 baasls 51 2.8 8 15 eslial 3)5e JolS
e ok el ST 0 s sslas ST - b I
& gl OlasleT 5 ol Cowsay LCsg 5 LCs5 LCss
Comezr 5l o3 B0 5YO Y0 10528 o Compo v
Gy ok dpuS Sb ulel IE gl Lad
3y Jo8 Ol £33 o Y ads gl jesls
035 33, &l (Vahabi, 2014) <55 i 5 sslizl
53 Vo b I 5 Sl OV se B 5 il
Al 03kl (T IV 51 S 56 O oY 50 5 (51


http://www.sid.ir

sy

...ju\.&f)}}}6\@4\}5.&2@\;‘w}f3:ﬁ)b&@j)}w&u}

JolS 6t 3o Ve (glalay sl L 3 b Ol e
(S B el ¥ 51 ) 03,6 18y S s
J;.urw,b{gwﬁﬂuﬂ.uafﬁ,;
56 2l e &S5 L ol an) o5 oS, aals O3
6 s el Dl sl D Olsisa do)s e
S 3 5 (S SU 5l 6l Shie O 2 s
oo Glacble 1 e o LS 6y Ll
ool J g 5L OV g b pl g 00 et 5 e
bl g At s Ve B glachle
S g A ) Aoy Ve JBUI L el ag ale s
&i.;‘-lj.\iu&\f;;.aﬂj):@bh e
SCbe s esls 15 Ol e Lty e 5 A sl
LCs pslie s o lp oslizul 5,5 sl
L3 g ad Slasbe T 5ol sty LCsg 5 LCss
Sdos3 B 5 Y0 D a0 o go o oS
35 G5B s (Vahabi, 2014) St Cones
25 T g edd slilig 65 b besT 0L
ssba Cele VY 5 FA VP O ¥ O claok
Al Ol i Ol a5 S35 el firee
Ol i3 o 5l ey k0303 15 g b 5l
doys g A Goled Gop b 8 b js cdd i
OO PR ORI g O OV [PROR W) K U CLL g
5 b elel FuS s Lastls dsys s S
Lin)as a5 Jsep Gb 4 S 50 il

:et al., 2006)

Repellent Index (RI)% = CG_T x100

o sl T dale o b s e sluas C 0T 3 &7

Al g aslesT 5y i ISG sl O b s
Lol SuSy cools esis @l

L, Kogan and Goeden (1970) 55, 5l «J S 5

b olial 5 (SR

MRI - 2SD < MRI < MRI+2SD  * i

6- Indifferent

6[«:}\)‘.,\:&.‘):3)y 3T} C)}Lﬁjlij)v wb}ﬁ=B‘
(0,5 k) 2alaT
Toud 0895 (S10& B Hl Y

TS
Uiy =

oo it SI0E s )l -F

B
ECTMOLY — — w100

ECD(%) = —5 % 100
kg s Mg s S oS 055 = F
IS 2050

0 = . a4 . e s
& Ngumad (o8 i el -0

1—
AD(%) =

=
o

1

oy S 0y ) besls Julod 5 a5 o
S 0T alons 51 o5 s 8 oslizad 5 Lo
50 0sT Jols 5o laa,Y 5 Y pdb (23T 4085 5,40
Ll esls I3 Cele FA Sl (ol o smedis 4250
£33 o SLaY Hagh Olej 51 biol a5 sla el
Syse 4 d& Gl da Cele VP Cba oS Ol
SCCY g gy
oh 4 guuS” gl il (TS 388 §1 vy g
S Ol e 595

L Shakarami et al. (2003) :5, _olsl
Saath b K G 53 53 (Ol (S
(ke 70 o & S JSo (oS0)
S SLST L s p s A A (S
334 e Sl Y Usb s e e ¥ ki 4 St
4 35 foame oo Olea b Ko (St O b
Oa b 4 She Oob 5l Ol i oS - S,k
2O S & Lty bl b Sl Sl
Np Ly BB b s S BB 5 s
cu Ko by dals Olgsa Ok oK il

ks B b s @ 8 s sles b Ol

1- Biomass (weight gain)

2- Efficacy of Conversion of Ingested Food (ECI)
3- Efficacy of Conversion of Digested Food (ECD)
4- Frass

5- Approximately Digestibility (AD)


http://www.sid.ir

4

A0 e ) o)l T8 il (55,58 ol dloms) (S 5alE

s (F =385, =dfi. = 3,16; P = 0.031) wsls
4 i B pn & 5 Ol jn (LC35) ol g g Frv e s
g el BB J g 90 g dald I ST (g ls e sk
s bl JguS 50 0¥ g0 3 ogline slaclale
5 Bl 4 Sl ) e A3y F5 Gl ysba
(Fassls zals” £33 o 30Y 53 (il L JguS 50
Foor cble 4 5 =8.46; dfi=3,16, P<0.0001)
Sl s ssbay s Ab, & Ol LGCss) Pl
“Clle men sy S el BB S 5L 5 dals
ssba nys bl J S 5L O ge b s Gl
Iy odd ey Mo Jas o8 jarle g ls s
(,p&.u}ﬂ,uw;u L6 gunS 5L 5 dals 4 S
(F=429; df,. = 3,16; P < 0.0001)Lsl5 _zals’
b o8 el i tlss Fro cble s
oS 56 5 ol 51 (g)ls sne psba ol o) 5 (gliE
2l (5,lT 4 525 51 ol gl o g a8 sl 3
03 J8a & sl Ol ol et slde has o8
230356 35S 5y S g 55 S5y il 05 ge
Cel golsgre Hsba 4% 51 ey 555 5 Y Obej Dok
v Y 05U e el 4 G e la ) EalS
5 (F=4.65; df,. =3,16; P <0.0001) 4& 55
GHE fad oDIS el Ol ol g e Froe il
B S S 5 dals I Golsine ssbar s ks e
ST 42 5l Job b ren 2 oS el
O3y 4 o ol Ol Shphedn oF esls
IS 5 S 5 3¥ 55 il S S 56 0 5o 50 3
S patls ol 288 sl (gols gme 5 gbas 0300
(F=2.89; dfi.=1s 032 o ¥ 53 S il &
Ui plge Frov bl 55 3,16, P =0.029)
Aals I solsine b (Shskedn B Lasls

(N Jgd=) 5 S

MRI<MRI+2SD ‘oS )55
:MRI>MRI-2SD ‘oSl

SD = Standard deviation
MRI = Mean repellency index

SsbeT Sl 9 4 x5
ladis gl et ls ()bl Jlos 5 @ 20 51 S
‘_;\j..\;mdujs\/zwmﬂda{b;\umw

100

Lo d S 50 uill 1 auslin b asls 51 e ja
) Oe5T S eslial b Chke a s Seeme ulal
G Lle Sl awlie gl .8 5 &) e i3 sl
olls 4 5l 4 ds Sla jastli s oled a5 el
L le €S s gme oy g y> 5 b o3litl @6 LSS
I U8 b dalie o 530 o )3 (S5 05057 w5
ba e ls o S )55 sl g )T Wow 5 4 2

Jhu\au\,& JLﬂj X w}.:mf)-‘- @‘) )‘ O)wﬂ‘b
100

R o s o3 gl 5 00T o3 acbile 1 e
23 (W3S 56 il 5 (g il Sl 53 51 i
A oawlie Gl ids o g a4 sp bl e
ol b sl elal) e pa ) Ll lac bl
ol a5l SwS e Lasls (4S5t
U e Sile (Ol fre oy 333 5 o o3zl 4 LS
s 8 alie doys O b 43 (S5 0507 baws
s 3 VI el gl sl Ja 5 (65T (glaa

W25 8 el YooV STl 5 a5 n S

bl
S oL (595 00 dgnp bl 15T (w3
£93 o 90Y 4
bl JpeS 5 Dp¥ e p e slac bl
G o ) ME pod 0 & 5 (S)l3 s sy el

UJ,.AK r)bw}‘)‘y BE] c.)’“"l”" A5l J)m_f_yl;}d.&l.&

1- Repellent
2- Attractant
3-SPSS 16.1


http://www.sid.ir

< Tew ot e on .. .
---g;w)}’}LS‘@‘WMU‘}‘J‘)}-U‘)&M})}W&L“}

Al

ST (Sl asls (§9 ciliten SO 33 dioyd ol pdlol (S91> Jgunl” 536 rgu¥ 3 P § il 511 Jouir
0926 195" ¢ Kwgw 9Y

Table 1. The effect of essential oil and nanoencapsulated formulation of Artemisia sieberi on
nutritional indices of Xanthogaleruca luteola larvae

Concentration Formulation’ RCR RGR ECI (%) ECD (%)° AD (%)’

(ppm)’ (mg/mg/day)’  (mg/mg/day)*

LCos NFEO 30.86 +0.0024d 0.85 +0.0002¢ 2.74 £ 0.0007¢ 2.80 +0.0007¢ 98.06 + 0.0005¢
NEO 34.99 +0.0055¢ 0.32 +£0.0010d 0.91 +0.0030d 0.93 +0.0031d 97.89 + 0.0004d
NNEO 44.26 +0.0022b 1.52 £0.0019b 3.44 +0.0042b 3.49 +0.0043b 98.49 + 0.0006b
Control 50.70 £ 0.1041a 2.08 +0.0000a 4.10 + 0.0084a 4.15 +0.0087a 98.73 £0.0031a

LCss NFEO 21.43 £0.0019d 0.56 +0.0003¢ 2.62 +0.0014c 2.69 +£0.0014c 97.40 +0.0007¢
NEO 26.89 + 0.0090¢c 0.20 +0.0012d 0.75 + 0.0044d 0.77 £ 0.0045d 97.41 +0.0009¢
NNEO 32.37 £0.1368b 0.95+0.0017b 2.92 +£0.0148b 2.98 £0.0153b 98.04 +0.0081b
Control 50.70 £ 0.1041a 2.08 £ 0.0000a 4.10 £ 0.0084a 4.15 +0.0087a 98.73 £ 0.0031a

LCso NFEO 14.72 +0.0054d 0.31 +£0.0001¢c 2.14£0.0010c 2.21£0.0010c 96.65 +0.0015¢
NEO 17.42+0.0112¢ 0.07 £0.0016d 0.43 +0.0090d 0.44 £ 0.0094d 96.12 +0.0022d
NNEO 24.39 +0.0032b 0.53 £0.0014b 2.19 £ 0.0056b 2.24 £ 0.0058b 97.42 + 0.0000b
Control 50.70 £ 0.1041a 2.08 +0.0000a 4.10 + 0.0084a 4.15 +0.0087a 98.73 £0.0031a

"LC,s5 LCss, LCsp values of NFEO are 3000, 4000 and 5000 ppm and values for NEO and NNEO are 2000,
3000 and 4000 ppm, respectively.
2 Abbreviations: NFEO = non-formulation essential oil; NEO = nano-encapsulated formulation and NNEO

= inert ingredient.

? Relative Consumption Rate (RCR)

4 Relative Growth Rate (RGR)

SEfficacy of Conversion of Ingested Food (ECI)
SEfficacy of Conversion of Digested Food (ECD)
" Approximately Digestibility (AD)

Means followed by the same letters in each column are not significantly different (Tukey’s test, P < 0.05).

IS 56 5 als 51 28 olagne sbay (o
Ope¥pe i Sl glackl sy bl L6
iy FF SOl Hsba s el J S 56
13 el By 5 5 a4 1y
(F=4.17; df, = 3,16; 055 LialS LolS o 2
£ Ol plges Do il 5 4 P <0.0001)

JpaS 56 5 dals I g)ls gae Hobay i Ad

Sl sy (595 0ud g0 3 pilul Wb (o)
Jol Oyl 408
&u‘dyﬁf}uoﬂyy};d&aduw
e g e 5 olagne sbay caa)s
bejgwdu\ﬂ\édr;_}w}'uuﬁw
(F=2.12;df. =3,16; P= wsls j2als Ll

O pan 5 Ol plig e 00 Shile 55 0.035)


http://www.sid.ir

70

A0 e ) o)l T8 il (55,58 ol dloms) (SC25alE

oud dgep bl (FuH98 S (qwsyp
ol Sl 595
A5 B (S 05 dops o 5ls Ol s
LCso 5 LCss5 (LCys glaclle ;5 L& bl
2350k g5 6S M Ladsl Dlela 5o o i
b 3 o) 355 Ao 5 f 0 4 i el
J&.z)uﬁﬂj.u;f,,;a,.@ﬂoujm;\f
S5l A SasS s wsp SlasbsT s ()
5 LCss LCys glackle ;5 dsuS 56 bl
—eble s Jsl Cela s ulel Jlay Slais LCsy
Coolt (pligg Fror B ¥ ol b
Sdis Ol sl Loy sl Saus s
3 omilel et Gholay s 0T (Saus s
ol 53 a y0 edeas dd S5 e J S 55U
ol i ey CBIE 1L (S 55 Ol
Gsl JpnS 5L OpeaVgep A 53 deoys
SIS 5 g JolS o i g5y atay3 oS il
o3 gime SOl (513 ke (glac ke L 0,0
ssba SauS 55 doys (Zble 5L 5 ey
K - WICIH FSCH ¥ P UEIO
€oys eilel S U Opm¥ e b SauS o
((\&6; Orre) Chle o SYL s (e V)
;MJJJ 0> S5 O et LAE edaline
S A $be elel b g Ol e (Asps)er)
SO owlel s oS Jlys sy Cele Nty
(deoy3V e 0) S8 555 55 j3e Olej ,ldie S

5 ) JSK8) s S e sl YF

O ey go b Caliies Glacbale 13 208 bl U3
ol ol gme jsba caleys Gulel JpS S0
5 als 4 Sl | el e, glde LS oL
oS S ey s (pulel W8l J g S S0
55 (F = 9.59; df,..= 3,16; P < 0.0001)Lsls
b S el i s 00 cbls
5 Hals Sl ol g Hsba ol es) i I
S ol @l g 508 bl BB J S 5L
ol pdn gl fus o) e la ol 4o
S bl Da¥gap 05 S84 &S sl 0L
Y Ol Sde 53 05, IS S ol 0 2
A el (gols e sba 4 dm 1 e S5, Y
£33 oo 50Y¥ o S eilel 4 Lo et ls
,» (F = 8.85; df,. = 3,16; P < 0.0001).1
Bt gD el Ol plgg 00 il
5ol Sl lagae psba et s gl
BB Oirer s FeS pelel b JpS U
S ptpan o B parls LT s I Jeol>
S0 bl Os¥sap 05, S84 &S ol 0L
oy Wl S, S S o
ol 4 Gl e la ol talS el gyl s
(F=327;df = 4@ L o 5 5l
Ol 0000 Zhle 55 3,165 P =0.024)
Sl g sba ;v\*}“r@‘ A el

(Y Jgd) 5 S dals


http://www.sid.ir

< Tew ot e on .. .
"'g;‘ws)}’ﬁS‘Q‘WMU‘}‘J‘JJI'U‘)&M})}W&L“}

5%

Slaw sl sl (59 il Sl 5O dinyd obF bl (S9l> Jguus 93l Ogmi¥ o0 8 9 pilwl F1-Y Jou>

O90b 1955 p Sugw ol 0 pi>
Table2. The effect of essential oil and nano-encapsulated formulation of Artemisia sieberi on
nutritional indices of Xanthogaleruca luteola at adult stage.

Concentration ~ Formulation®  RCR RGR ECI (%)’ ECD (%)° AD (%)

(ppm)’ (mg/mg/day)®  (mg/mg/day)*

LCas NFEO 30.03+£0.0459d  1.28+0.0024c 4.25+0.0014c  4.31+£0.0015¢c  98.46 = 0.0004d
NEO 36.34+0.0124c  0.70£0.0004d 1.94+0.0006d  1.97+0.0006d  98.54 = 0.0002¢
NNEO 44.56 +0.0051b  2.56£0.0003b 5.75+0.0002b  5.82+0.0002b  98.95 % 0.0003b
Control 54.88+0.1087a  3.39+0.0209a 6.17+0.0260a 623 +£0.0261a  99.01 +0.0018a

LCss NFEO 2591+0.0022d  1.04+£0.0004c 4.01+0.0012¢c  4.07£0.0012c  98.32 %+ 0.0004c
NEO 2930+£0.0110c  0.51£0.0004d 1.74+0.0007d  1.77+0.0007d  98.27 £ 0.0002d
NNEO 3525+0.0032b  1.71+£0.0009b 4.86+0.0023b  4.92+0.0023b  98.78 + 0.0003b
Control 54.88+0.1087a  3.39+0.0208a 6.17+0.0258a  6.23+0.0260a  99.01 = 0.0018a

LCso NFEO 20.72£0.0026c  0.71 £0.0002¢ 3.41+0.0005c  3.47+£0.0005¢  98.13 = 0.0006¢
NEO 23.41£0.0159b  0.35+0.0008d 1.50+0.0040d  1.54+0.0041d  97.93 £ 0.0003d
NNEO 23.34+0.0074b  0.96+£0.0001b 4.13+0.0008b  4.21+0.0009b  98.21 +0.0009b
Control 5488+0.1087a  3.41+0.0002a 6.21+0.0124a  627+0.0126a  99.01 +0.0018a

TLC,s LCss, LCs values of NFEO are 6000, 7000 and 8000 ppm and values for NEO and NNEO are 3000,
4000 and 5000 ppm , respectively.
2 Abbreviations: NFEO = non-formulated essential oil; NEO = nano-encapsulated formulation, and NNEO
= inert ingredient.
? Relative Consumption Rate (RCR)
4 Relative Growth Rate (RGR)

SEfficacy of Conversion of Ingested Food (ECI)
®Efficacy of Conversion of Digested Food (ECD)
’ Approximately Digestibility (AD)
Means followed by the same letters in each column are not significantly different (Tukey’s test, P < 0.05).
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Figure 1. Repellent activity of non-formulated Arfemisia sieberi essential oil and its control (ethanol
10%) on Xanthogaleruca luteola adults. (I = Indifferent, R = Repellent, A = Attractant).
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Figure 2. Repellent activity of nano-encapsulated formulation of Artemisia sieberi essential oil and its
control (ethanol 10%) on Xanthogaleruca luteola adults. (I= Indifferent, R=Repellent,
A=Attractant)
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Figure 3. Comparison of repellent activity of Artemisia sieberi essential oil between non-formulated

and nano-encapsulated formulation on Xanthogaleruca luteola adults at different concentrations.
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significantly different (Tukey’s test, P < 0.05)
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Abstract

Nowadays, the use of nano-encapsulation technology of pesticides causes an increase in
the efficiency and controlled release of these substances. In this study, the antifeedant
and repellent activities of nano-encapsulated formulation (NEF) of wormwood sagebrush
Artemisia sieberi Besser essential oil were investigated against the elm leaf beetle
Xanthogaleruca luteola (Muller). The experiments were conducted at 25 + 2 °C, 65 £ 5%
RH and a photoperiod of 16:8 h (L: D). NEF decreased the nutritional indices
significantly compared to non-formulated oil. NEF at a concentration of 4000 ppm,
reduced the efficacy of the conversion of ingested food and the efficacy of the conversion
of digested food in larvae, twice lower compared to pure essential oil. The repellency of
non-formulated essential oil at a concentration of 8000 ppm reached its highest level
after 6 h exposure, while the repellency of NEF increased over time and reached 100%
after 24 h and continued for 72 h. Therefore, further investigations are necessary to
consider the NEF made by the A. sieberi essential oil as an effective toxicant against the
elm leaf beetle.

Keyword: Essential oil, Artemisia sieberi, Elm leaf beetle, Repellency, Nutritional
indices, Nanocapsule
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