DOI: http://dx.doi.org/10.22092/bcpp.2016.103347

Yo YYAL Jlw 93 (58 o oo dl> ¢ S 330L5" 55 (gl 5 50

S0 BTy STbodn (59 (AU S50 8 N 9 (939 50 g WS 0 pi> (SIS 590 Ol S
Encarsia formosa (50319 S| 1843 (595 Dlus § ! SNl Ol $( 9 Bemisia tabaci

"Gogain 40 Gueme 5 Lo 3l ! STy dilow
51,5 oils (65 laS suSiiils gé.zj'.;al._f o35 -\
15 63538 s 5 sl eDlidios Olejl 5558 (S 530lE Skt o oY
15 o825 Olows sl i3 1 AL S ot 5 (liio im0 5 Y
m.barati @tabrizu.ac.ir 1S 5 2SI ¢ 51 dilow ) 1S J gtns

ﬁf/~ﬁ/~\/u2,1~\.1 @)U Y (Y) Y0-¥0 ﬁ?/'\/'V@E)J @)U

e La 23S0 ki (505 8 3 0,8 358 oo o guies LSl b Olaiis | Encarsia formosa L;a)‘}‘)i}‘ 85)
Sl ol aly e ALS slao,luas 5,5 1,5 SLS 5 ol Lo me 43 B formosa des 3 duie O i 555 oo
L glie 53 Gyl 5 o olS 53 (laoslae (SAiS I3 gy p O bl (aalllan Al (655 00 gualy sl 25 23T
O A el EL formosa J_Afob..’:,}oﬁ.&.&L;})&f\ﬁﬂﬂd@l:fjfoj:},m”ﬂ&@w&fa;’
o8 1 &SI JolS Sl i (655 ol YF 5w Sloj (50,93 33 55 alllan 5550 slajlas Sy 55 & 31
(b, :GQJU) VPN (So55 S5 5 Ao 33 OOED s Ty sb s ¢y smdan (G2 55 YVEY (gles 5o ba jislajT Ll o)y
G il Slroslas o 54 OT 51 g 5252 9385 S0k S35 S 5 (5 som S 123051 S350 s o pliy i ol
Sl (5355 3 smn dald b sl 53 55 n gy AS e i 31 (GB6 a5 08 o i s sl ) (S ST 0 iy e
XY FUND ol e s e Solae 5 38,2 o (el (S0 slaae ¢S 3T 51 a6 Sl S0k ¢y 555 ol
um:flﬁ;lﬂu:_(orb.)mum;,,_,a@u;@;\fp,a,;g,@t@,wO:;g-v.a..\*:;,ﬂﬁw,;W/W}\‘\‘/M
Pl Al Sy po)s s s el 55 6l e s sbas (slo EES oSk JolS S i (61 e ST ey el
E. formosa ;555 J=S o i 5 5 i ado o 53 ;8 55 ST 00T (58T te (5 ame glas 50 sla i LajT
slaasl y o Lsil:*-:—‘:')u-“l:f 6LAU:§¢,§T,"% Godlasl )3 L5 o Args J_l@\:.; AL ol e C)N slablel Ll
AL i ge (BT adls J xS
lo i 5 S ¢ S8 53 ¢ b Ol ¢ aLS SLS 5 S| s3T i suls” (Sbdo 319

Ceglie Ganw g 5 59, dm i (T ol J S
5 (Cahill et al., 1996; Henneberry et al., 1998)
SWth e b Dl > C i al S
Db e (Bellows et al., 1992; van Lenteren, 2000)
g 5 o Lo 0Ll Cdw Canl s a5

4o\0
Bemisia tabaci lo 5 &5y S IAd
di_i Gennadius (Biotype B) (Hem.: Aleyrodidae)
&\:—Q—:—& L_SLAUJ}))‘ a.k_.;.c«)j_]aucg;.e'\— Lﬂ-‘d.f‘."‘{&‘f

(5‘)-’ th;&j@-@“’-\)—)‘ﬁ }J.i)lj }}_&‘fﬁ oslaul



e 10,88 1 Shssdos (59, (PUS (IS0 X 9 (0 j9 k0 st (RS0 plia (SIS y93 O S1 1) e 9 (S "

Heywood et al., 1997; ) a_ab azils gl glas )8
5l =k e ALS (slao lac .(Barney ef al., 2005
Sl Rl A5 e s s 5 b 3]s
Daoubi et al., 2005; ) xib 555 0! ol sl i osT
.(Kim et al., 2005

b e pLS DL 5 (5 sl b o
Seslaas (S ol3T . Lsd e oslial SBT 1 auwy
-6 (1imonoid) U g sed &S5 5 Sl i 2 s
¢S 5 (antifeedant) o ;i (gandis Ab 45 il
il (growth modulator) 4%, Lga.\_:.:f(..:_lé.':
3 e LS gl psTesT Y yons .(Immaraju,1998)
Lallps s L b b sla i Se ST
ST (Jlis Ol g .tz B L (ecosystems)
7 Dlsrse g sl FHOLINky Sl 0 Ciaw 65l
S W, Py G YIS g8 T Y r_f plos 5 On
(Georges et al., 2008)

5 S 595 SIS s Bdn L Sl (saalllas
sAllium sativum Linn oS 53 sosles uf.xmf
o 4w las 45 Calotropis  procera Aiton 3 ol
PSSt 5 5 e bt ST i
5 o &8y eSUdn (55 o i (S 13T
E. formosa Lsa)bJ_é‘ 25— 0T ey e

i el

35 9 3lge
S Sloslas g b 50 >

s Jols (oledT )5 sla 25T i
«Syngenta) iz w &S 2 25% WP «(chess) =)
EC1500 «(Neemarin) -y )les) S| o357 5 (LI !
(4» «(Biotech International) JLis zul &S5 5L &S %
ol gl SIAL sativum w5515 al_:f 95 . As g

Asclepiadaceae (gosl sl 31 C. procera 3 ,zul 9 Alliaceae

«(parasitoid) Lsa,l}J_f.;\ D) el (59 b
s\Encarsia formosa Gahan (Hym.: Aphelinidae)
0555 b 2 s o e Bl b Ol
s, SISpeyer (1927) w5 Lis 55 5l pd sl () =
Trialeurodes vaporariorum a8 S
&3, ) Nasrolahi (1990) L ¢ Ol o) 55 3 Westwood
Bemisia tabaci Gennadius (Biotype A) 42, eﬁbm
98 Gl o piom ol s 3008l 0dd 5518
oyl S 3 35 51 (S 15 0T el eSSl
g;_.ﬂmj_{JJ_.\_;u;_mi;,L@,a@,u,“uwt_;
bls s La 2523 jleslizul (Polaszek et al., 1992)
SLS 5 ol (B ae 03 0555l 258 o s il
ol Ol 510 sl o (g3d e Dlallls .AJ_:§{)|J_§
@\aurw‘oﬁkﬁ‘éjjdﬁuéuﬂ&T

(Simmonds et al., 2002; Chiasson et al., 2004;
Jslhs 4 4> ¢ L [(Arayal et al., 2006 Sohrabi, 2012

IS 53 (55555 b SLa Ao i 3 s 035
o) el SIS0 el o Sladllas oy 2i daeSIbidn
5L s Encarsia y5Sj 0y OS5
Prabhaker et al., 2011; Sugiyama et al., 2011; )
e i csT ol 51 .(Hoseini & Pourmirza, 2011
398 0 e s ST 5L Y pame b Ot
Oeeds aelw A U YF slae, s Jsb 55 Sleodi 5
Olais bl (ol (Stapel et al., 2000) 545 o0 03
S eslewl U SBT JzS da 28 sT ¢ ST 51 s
el 633 2 (bt i S Slme s
b Glac gl 5l il gl Sl OLaLE
it 48 a sl e A 5 1 (secondary metabolites)
L s 5o diols oS (golbs s, Shas )5 oo
P 2 S s sL_a0 SN ((monoterpenes)
«(triterpenes) La s 55 5 o (sesquiterpenes lactones)

Al o S s Lo gl ol 51 ladlis



YV

yyag JLM’ 93 db)w ‘.oé.w .\1? cui.w}.:blu; » M) )L@c

SIS Sl eslinal b 45 48 A5 S5 paz
Uity 9 s g lulis (Polaszek et al., 1992) 4b 4 50
S 5308 Dl (G fo Dl i (Ghen ) Dliioed
Il Ly g5 sy ) m od 8013 Al 5550 558
Slo i &5 ESUbdidw o9y ool 53 05 5 Slady
iy BUT a0 OLLE pl el YF I s 030> Ll 3
oy s By . Ldd esls Jast (YU s ods S5 Lol 5 L)
Sl 0555 SLaeS s als SUdhs g
GLadsp 635 ez s 5055 Sold Syl (slae il
Ny 585 e 5 ol 4 ek 00ls )l 3 Sty 03 0T
Slao,y o J=1s 53 5 Ll le}' ol o 3L slae il
e S8l oy 53 503 (532550 Sk g
oS Wl Cws G E. formosa ;535 51 sulin Cumazm Jous
255 15 eslinal 3550 T sl
b Joll” Of i Fous” 590

3 3 S A 553 S Gl 5l sl —
(O ts =S L) Al-mazraawi & Ateyyat (2009)
Ve Tagds Jsb ) 8 sl U gs slaasLa s eslizul
(Baker Brothers) s, S =3 ui‘ﬁ“"}f (o sl
S a4t i S 5 e O oy
Sooglen 53 s g 0k 9ab 5o ¢ aleiT ) 50 slasles
ssab s haie OT s 5 dals 0lS s oSKis [n
Pt OLLE o Lh S5 a5 00 3 5 0l
X V) (S La0ll 8 s ¢S s
s Sla s o LOluE s 63l i3 (e 5La)O
(L3 godd o kili gy 585 L aS e Slu FrxFexYd slala
Slo s &5 S o b JolT Dl B Jis
o b s SIS Jlosse 55 4285 10 Sden
3 65 5 53 0 00 ST (6 e
ALs onls 13 sl 5 odd Hles olE 55 Sle galols s

P J_:.Aé.al_w Yo Sgd> Mu) ol )Lm.:: ol:f L;Wls

e (Slao gus --UJ;LS))TC‘*-".' b, g Olded I S ja
3 eslinal 3550 6 Syl ¢l Gl oS
565 andlae 540 slales SIS Gbyl s i 8
LCs0,LCas 3| i jas Sk S8 593 5 5535 e
(e 5 G a3 ST () p 0k s
03,31 F Y O Gladsda o palis ol d b oslicul
Alodds
P sboslas Sug

6l 53 s 5 0 3 5 1l cosliul 5 go OLaLE
S Cole St 3l s LOT (o las s L &S
A | el (Soxhelt) duS 5 NCCIMNRIN ¢
Olgeas (1) ST 5 (V) J st 51 .(Vogel, 1991)
Ly (3L 5l e 5l oo o jlae b eslizal SN
3 (Rotary evaporator) )l,:i)k_;yj_:la.i? s
s oplaaS gleslas . Lus Ll of°C gl
A S5 eslizal 35 g0 b i le3T plonil (51 ik
SIbde 3939 5

20555 0Lje 535 3 le 5 &5 St
O g5 o8 tils ~ Ol y gl o3 o 5o (g45ulS
Slidos iy 53 adsl (oLl S ey 5 55T e
9558 (S50l Olidios S o O i (o3
G503l 5 5 JolS Sl i w35 15 a5y
YWY clas)ods J, =85 bl 5 5505585 slaasy
S033 5 4oy OOFD o Cysboy o gmdr (G253
Sler Sl (pldy, Colu V8 SSLb Celu A g5
o&j\wtﬁwbx.&mbdﬁ)}j’&@@\:
o) (..aije
E. formosa 3§53 39 3

03,37 055 95 oLS sLasS - IE. formosa 535
s o &5 oS (o Sy jIk (slae ibay

Ol g o8 ils Ol )l s o (S Lisios 4SS s



e 10,88 1 Shssdos (59, (PUS (IS0 X 9 (0 j9 k0 st (RS0 plia (SIS y93 O S1 1) e 9 (S YA

e OT Sl ks (g sl (gladsDlul 51.di o3l )l 3 Sl
o i &S o, bB a5 s eslin ] dals Ol e
SETHEPE JETSSJC gUC AN BN e P
Slapss 5155 93) edd S DL s slae i
2348 UdeT Cwdas Glo &5 dfj.a S Ot
P rre 03 Sl YF Sodeas o (o G0 5 S8l 0
a4 S 515 eds pall o3 (ool (slay g5 (S 52 rp5S
53 Sl (o aids Yo ) &l b puls ¢SKist I
o 8 L La0T (oS oS o il sl i s 5
g ol i asls 8 g el o lili g osb
oM (YL s s osls = 5 Ll 5 53) sy BUSH
Cohl slre s o 1SS Sl Jold les a s
S PN UL POt WS- SR YV PR R B PN U
A T el gt E. formosa
Lodld s 3

3 ol St el SaesS Sl ay
ol Yl Cjb B 3 E. formosa s slae i
L5 oSSl slaalsr 05037 L Lo ilos (sl 5
by e laesls Lui rl:;..\ SAS 9.1 4 3l [ Sl eslatsl
i 55 lasT 355 lasles (S 55 S
o5 3t OgasT Sleslinal Uy slo i &5y oS JulS”
Lks & 525 SPSS 16 53!
Fad'd

olST 25 SLS 5 51 Geills s il
oL E. formosa)}_gjj_alfalj_b-ﬂjffdﬂ
JJ)J&CEAN)JLSJ‘}@MJM‘L“JLQ:JMKJ\J
s (Y Jgdm) (Fgas =0/FY 9P =2/02V) 5,15 5 5 5
(S 13T & by o ol Gla a5 e 5 5 e
L ool oime Sl 45 500 59 20 0 5 B el (Goslas

dls dals

o OLalE 5l plaS a O ba o lS Ot sl
Vool slas o s Cod Sl YF g an i w LS
SR
E. formosa _Jol5" Ol i o § &5 50

3550 slales (Sa a8 S5 L5 6l
slaasli (E. formosa ;s JoS Ol i s isleT
Sare 53y S ) S par (S Bl Ve 25
ool Cewsas LCs s (Leaf dipping) <5 1 (s, 94b 4
3go i ley (Sbidn (555 Calibes SLS 5 1
BUIles 53 U i osls ol Laas L a0 el ¢
1 S s asis basls w5 L pd s
Lz osls 1,5 (e Bl 10XV +)  Sawdh slaollE
OIS w34 OIS Ja (Sl i 515 51 (6,8 gl (sl
> a) Ol OIS s ol y slis Sawd
a8 ol 4 0T Cdlicd 55 OT sl OIS (o)l
3 dpn nlio 4 55 5 sen man 3 S 0 S olE
O 3 Jols dm s s (555 (295 OME Cais
Aol gy Sty 53 6 bas Sl s 2L
i (6,8 s OT Jsts 55 Ol e oLl 51 s
oo dsb b pmapa oS5 adee Yo Sl e
lains claa ) jleslewl Ly Colw YF gar o
oS 12 555 (YL OIS 55 os slowl #1 s ol 51
ol H o OLalE i esls i 5 el 3 ,Las
aw gls Hlas o i eslinul dals Ol sew Jbis ST L
Celw A 5l oy O i 0 58 e sy 1SS
E. formosa o pil g0 9 <5 o

Ll (i S5 gy S el b SR leST )
(Avery et al., 2004) (glass-slide bioassay) (gla i
canlas 3,50 250 ko 5 ALS (oslas ja 5lAs ol
Sl O K (535 Gl Son Ve S p2) o i 1+



¥4

yyag JLM’ 93 db)b.».s ‘.oé.w .\1? cui.w}.ml.; » M) )L@c

Clo (Y Jgd) (Fg s = Y8700 5P =+/001))
@t o 3l i BLasT 350 Glaoles )55 (0 s
Vot e 5 S e S 1T s g S gt
3 Gl o laas OT 51 ooy 5 Ao Loy (g )3
iy Ol oy i e go)lee

ougfgauq?éwﬂgw sldss u:i‘t:'“
Wl ol 03l QLAY J ol o el Sled 9 odd Hles
Aleadlbae )0 Slaj o5l 55 2 55 Gyl So)las
&::f\fizijT ST i 5l DL (515 g ;.\;5)33
35 I3 e S8 555 51 sl Hlas I e ol dn
SaS e s ae ysb el YF I e L
Sl

S S 55 Aoy e Sl Wbl g4
03 Gt Gl Hls e gl gLa (godias OLiS
YE 5 (Fryy=0/0F 3P =/\Y) aw Slej slaosls
595 5be 5l emy By = VY/OFA 5P =1/00)) Cel
(F Jgu)

(ST Glad 5l e Colo aw Slej oL s
Sl e o S e Soslas 5 G il (5o las
o 51 Gl 35 s e o o AiBls |y (S uS ) gs
Glass g Celw YF SLej g3y m Saus
S S e S e 5 e 5 Gl Slaoslas
(S Haban amalsly SauS s oS e b
Sl el VP 51 ey G ol (s05lae S S 55
(A=-Y/8\F 5P =000 ) 5, STy gyl e
S(t=/PYF 3P =0/099) . goylze SauS 4o
==+ /AYF 3P =2/F0F) s a ooy oS 0 mbim
DS o e I OLES (g ls e sl Oley S
Gl ime S Lo 31 ol YF 31y ST 5057
(E=972YY P =2/02V) 5 S 1y

Ol e 508 0 doys Sl (gaglie ) Jydr
o3 5 ey Celw ¥A Encarsia formosa 455 J-S

Calies glayles 5 me y 8 8
Table 1. Comparison of Encarsia formosa adults

mortality percent, 48 hours after exposure to

different treatments.

Treatments Mortality (%) Concentrations
(M%SE) (gai/l)

Control 13.22+0.51¢ 0

C. procera b

extract 30.02 £ 1.50 56.94

A. sativum d

o o 14.16 £ 3.01 48.39
Pymetrozine 2238+1.05°¢ 0.001
Azadirachtin 3925+ 1.04% 0.09

Means within the column followed by the different letters are
significantly different (P < 0.01; Duncan's multiple range test).

SLre s o 5 &5 0 Ao 5 K0ke (St lie =Y Jgr
slasles o e ) u:sjf O3 3 s Encarsia formosa

Table 2. Comparison of Encarsia formosa pupae
mortality percent after exposure to different
treatments.

Treatments Mortality (%) Concentrations

(M1SE) (g ai/L)

Control 10.08 +2.86 ¢ 0

C. procera b

extract 75.00 £ 2.94 56.94

A. sativum .

extract 3541 +£2.66 48.39

Pymetrozine 1041+ 1.15¢ 0.001

Azadirachtin 100£0°? 0.09

Means within the column followed by the different letters are
significantly different (P < 0.01; Duncan's multiple range test).
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Table 3. Mean number of Bemisia tabaci adults attracted to treated and untreated plants.

Mean number of insects 3h
after treatment + SE

Mean number of insects 24h
after treatment + SE

Treatments treated

untreated t-value

P treated untreated t-value P

C. procera extract  0.551+4.50
A. sativum extract  1.64 +10.00
Pymetrozine 1.02£9.75
Azadirachtin 1.34£4.75

0.17+£14.50 -24.495
1.52+£10.25 -0.054
0.56+6.75 1.050
0.31+£21.50 -15.108

0.001  048+3.25 16.50 £0.90 -6.320 0.008
0960 1.13+£9.25 1.49+£10.00 0333  0.761
0371  0.51£5.00 1.45£9.00 -1.102  0.350

0.001 0.95 ¥21.25 1.63+2.50 8.943  0.003

34w | o Bemisia tabaci) lo i <5 5 Sbasinn (51 Calibes (sl jlas (S8 593 oo 3 ke (s lin -F il

el YF

Table 4. Comparison of repellency percent of different treatments for Bemisia tabaci adults after 3 and 24 hours.

Repellency percent (M * SE)

Treatments 3h 24h Concentrations (g ai/L)
C. procera extract 76.57 + 0.85 B 83.42+ (.49 44 137.97
A. sativum extract 57.86 + 3.53 A° 55.86 % 2.49 A° 90.57
Pymetrozine 46.21 £ 3221 5520+ 5.70 A° 0.01
Azadirachtin 85.07 £ 1.65* 7.41%1.51% 0.18

Means within each row followed by the different capital letters are significantly different (P < 0.05, ¢ test).
Means within each column followed by the different small letters are significantly different (P < 0.01, Duncan's multiple range test).
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Abstract

Encarsia formosa is one of the natural enemies of whiteflies. Chemical control of pests often results in
exposure of helpful insects including E. formosa. Plant extracts may provide an alternative method to common
pesticides. In this research the mortality effects of two plant extracts, Allium sativum and Calotropis procera,
were assessed in compare to neemarin and pymetrozine, on pupa and adults of E. formosa. Also, repellency
effects of the studied treatments were evaluated on adults of silverleaf whitefly, 3 and 24 hours after treatment.
The most toxic compound for pupa was azadirachtin which caused 100% mortality. This value was followed by
extracts of C. procera and A. sativum. The mortality caused by pymetrozine did not differ from control
significantly. Toxicity of the treatments for the adults was as follows azadirachtin > C. procera > pymetrozine >
A. sativum. Also, extract of C. procera in both period times and azadirachtin three hours after application had
significant repellency effects for silverleaf whitefly. According to the results, azadirachtin application is harmful
for both tested stages of E. formosa. If similar results are obtained from field trials, its usage requires necessary
precautions. The findings of this study can be useful for improving of IPM programs.
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