ey AR Jlo Sy 0o e s ((Sub0lS )3 tn e

i 4o

Aenasiusbambawalel dwgis 35 1g8) KB siST9 » wed b I 9 Dlol 559 ! (S S50 yi> ).:Si:“
Hayat

2w b G il dabl | g () g ¢ b S

O‘J‘.’.‘ ‘Q\.’w«)’}& @:.19 CLA E) 6J'J3Li§ C}LG ali.id‘: Léj))uf a.kgidb ‘éi_}g:e\cf c);—\
Ol € g ¢ ol et o8 (53,5587 oSl ¢ S0l 05 S
nzandisohani @yahoo.com; zandi @asnrukh.aC.ir : el S s ) Cpedi 55 1L J stune

WV 5l AOY) FV-08 RAARARRCSISEN B

Gl S 4 e 3 Il 4 5148 Sl g op ki 5T Phenacoccus solenopsis Tinsley 4z, 5 J7s,T ¢SCas
o415 551 ¢S Aenasius bambawalei Hayat .l ods A Olga (6 pmms S dass 5 (S mmn S blie 53 (63,5188 (51
533 S0 S A3l ol U STy s ol 53 &S o JSSI 1 P SOIENOPSIS p g s (slac s 5 487 ol Sl
o grmbon a3 VY (5los 3 aiy 5 (T )T 6t g o Sy S35 B U AS 5 Dl 55 el g 00255
pome e SLa g ol Boslinl (LagST 5 Al ) Cele VPN SSb 4 Ll 0,85 5 deoy3 POED i Cusb
Wald Hlad awp 53 AU J';;_md;u;,t_.uwoﬂf,@u DS ode FF S Y A8 A F Y T T eSSl
RS s Sl 5 g ol Aals (sLasles 3 5555 @ (65 i 5 352 033 p 5 5 B LS 5 el 55 el
g a s gl S 5 Dbl T g el sboles 5o &5 Ol a8 s awlee Sele ja L /0 00F 5 NNV /YPA L S
STIYO B/ S 5 an gL IS s Sl 5 el il glayles 53 (Th)  olaws Oloj .5 Aals 5 2aS VA 570V
Sles 3 i LAY 7Y s O s olaws Oloj by b IS 5 Slol 55 sl Glajlas 55 . dlos sl 4/¥4
Al e Ol gm0 YOO 5 YIYA FIEY 5 5 4 o b oL ST 5 Olel 355 sl ol Sla e 55 5 ol 555 25 dals
A8 315 0L Sragiy ol 3l Jeole gl e el 51 xS LD 5T g nl IS s el s el (sLa e 3 45
3030 53 U ST 5L a5 (e SU Glils oS SLasss 53 s bl IS 5 Sl s el sla STe i
g G5 J S 5 D) sl il 5 e
o inS 5 Ll (Encyrtidae « gliws Ol (s 8 gt ¢ 5 cay 3 40Ts,T oSes rgils” (svo 3l

WS Ay (a3 5ol Jgmame kS RS sl doAdo
923 Bl I g 5 68 0 255 5 S8 o Phenacoccus solenopsis a5, 37s,T ¢S_is

Wy b s 3T 358 0 o ge oS S L Llys s 5 s S bl 5 (6,8 e bl Lol 5T Tindey
o o3s W ge slag )bl ol oShus 5L 5l J=B olal o)l 0586 5 035 L s 5t
AU o 1ol 5 LIl pla 5 i (o Sl 03,57 3,15 OuSTy 5 i 55 4y Jguaoes 4 g &
ol -l sladl 55 (Nagrare et al., 2011) das o 5l 3 o= (Dhawan et al., 2010; Kumar et al., 2014)

GANF 35 65 Caliien G0 s 3l 4y p 05D 3T ALS ot 0 S 5 oLE (g5, S S L oSas



A

(Fallahzadeh et al., 2014) ol,L e 5 6305 oL Ly
el 0k sl

oS J xS gl o gadaze sla jiSTs i Lis s
3500 Calides (5 55LaST OV ypuame (555 4y 35 3T5,T
JAS lp B S ot ol iy 516 ,5 oo 13 osli
sreb Olais (6l o Ylaml (g o oslinal oSis
(Nalini & Manickavasagam, s ;Lo eSis
ol iS 55 sln)es LS 5y 55 SLedbl 2011)
$Sigh (oanb Oless JLS) 5 50 o b S0 ke
z2ls S Te i Vo g s sl 3 gk 4y 3 T )T
A W53l o P solenopsis a5 Ts,T eSas (g3,
o 25 Nagrare et al. (2016) L. s bambawalei
SLa A o Cas (6,503 (s 1 53 B S 1,3
Sl S fimsd 5 535 5 (55,5 5 g0 O g sl
s Aenasius advena Compere 4.5 ¢ 551,k sla s 4
(Nalini & d b asllke A bambawalei
sl i So, > , S| (Manickavasagam, 2011
U RSy G Bl 5 el s 23T
Habrobracon hebetor (Hym.. 5554 505
33 ;1 (Abedi et al., 2012) ws § ., , Braconidae)
S ST s Ay M el 5 2 s g s e
4555k ,s—5) Eretmocerus  mundus Mercet
458 5 515 s p 3 e ety S ks sLro g
> Rostami et al. (2018) (Sohrabi et al., 2014) &
C |y H. hebetor 5,¥ a5 g 5L i) ol 28T
N3 alllan 5 e Ll sl g s 35T sae 30
O e 355 Ly aS 13 DL 5 50 milin (g 1 Lisl
2 iy 29T, TeSes J 287 (sl Gl gl s
odiiS py sl lle 36 an) 5 gladlles O STG Ol !
A aS s 5bl o5 08, s mmlh bt p s
Soa L i ml Ll 05 el bambawal el
Rlelbacble SU Cog e85 cpl (b STy e
A el b 2 IS Dl 55 sl go 0 2ST
b w9y 93090
Ol e 9395,

A 0L 68 Y0 51 i 695 51 0586 5 Sl 0kl
Ol =l 53 (Wang et al., 2010) Cul o ‘5”TC""~'
) Ay gy ol ol s gla S T
s> bl ys Hibiscus rosa-sinensis L. oo oo
s ey Oud oSCist ol oS Sl 0l o lie 5iS
Cnl ol (gt G b amr § B Ol
(Mossadegh et al., 2012)

S s sbasl 5l ar SIT ol b alact oL
b Olass 28y ey Sy olan b lp 28
(Asadeh & Mossadegh, 1993) s 4 ;o 45 35
4 S Lo il 55 ST ol (olach J ST e
prom i S 4SO 5 (e M 3
(JOSNT € bl o5 e o S o Jibee |y (rlonc
Eel plord pgo 3l sl o3zl ., 2010)
Sl i 53 S glie sl 3T (6 pdy o2 5L
S gl S0k SIS 5 ases G sla S5 )T
o=l d S s (Nagrar et al., 2016) 4i Al = oLl
3 (Laysls s s bad s 5L) LT aud Olads &sT
LT 5l ol sldms 5 035 1oy 55 5 gl 5 Can
(Asadeh & Mossadegh, 1993) Llodss s luls

Dtz 09,8 oo S am 5 o iege A 2500
ol St (S35 g U8 53 48 dien oah
Aenasius bambawalel Hayat 45 s 515k 550 s 0o
op—ge ENcyrtidae o5l sLs 9 Hymenoptera «.l, ;|
(Palaet al., 2009; ..l P. solenopsis s o5 Sl
L5 5Lk Hss el Kumar et al., 2009; Hayat, 2009)
Al Gblie am 5o 5 ConlaeSlans glaoy s (o314l
4S Sl el 5 LI s 5L s Ol stia Jled
(Nagrare et al., S o J xS Cuibgn by oS o
a5 i8S SV vy 4l s 55 op) 2016)
it Cmer LS s 5 Sl ol s 3158
(Hayat, 2009; Kumar ol tia Jlais bl 5 3 0Ts,T
SOk oDl A5 g 5L 505 ol €t al., 2009)
(Chenet .= (Arif etal., 2011) oSy gls 558
Ol =151 s (Spargo et al., 2013) Ul x.fal., 2010)



£

1P Jlw (S 8 lowss cpiuiid als ¢ S 30L5 53 snns j L0

Cim a5 Ol Balal O 5o 4 0ibeod sla 5
ClapST 5 L (m o sladl o sl 5 B 0550
S i p g 0y 3 (FF 5TY OF A GF (Y) et
LaeSins 65y Sl YF Sde w0 s ) 455 Ll (g jlula
Aoy 53 8 Ol 53T Co b 51 e 5 55106
3L slae) s SN 055 Slae yih O jasis
ol ey 055 4l s Soled Hlas 55 0l
S SN ST g3 bl o glase S5
(Jafari et Jsam S L ys dals 5 2STo t Hlas »

al., 2015; Shishehbor & Faa-Mohammadali,
.2012)

(RE G719 sodls o g 4 oui

HOT la mel)ly 5 (s (2S¢ 55 el 612
o sl Glad o 90 okt s 5 SAS Il 5
(Juliano, 2001) L& eslesl 5 A
Sealinal U (s 28Ty 05 el ol sl al e
4 (N ot 4251 (S0 joo o S 05 5
25 Sl i 86 G b 51 (No) 4yl ladl e sl
Al

N

e

N, _ exp(R, + PN, +P,Ng +...P,N;)
N, 1+exp(R+BNy+PN,+...P,N;)

Sy b &S amas ol gl Py, Py Py P
No wue bl Cudle Lyd o 5,51 ,CATMOD
5 (o Sy s Jadr 03 (o Jas i5w)
B i e Cadle L AST e edeie |y b ST
3l 5SSy 5 aalS ) s gete 45 das e O
Mol )3 (gowte (G e Sy il 03 f s

B or o ) (A STy 5 (SRl
WOT anglie 5 ol 2S5 sla el 3557 2 o3 al e
OS5 855 e 3 ey Al e glasled 5o
Jue 31l eyl 3557 5 (8l ccmlio Jobo Olsusil 5 b
(Nonlinear s o Jilis s b O g £ 5 (e 5
a5k a0l s sluws Least Squares Regression)

d:j)) Jé ealazw! (No) 4.:‘3\ L;Lm_)bj:.a e Y (Ne) ol

&3y 5P solenopsis s 4 ITs,T sLacS_ss
o8l ads gon 53 8l 03T oy et (Slasst 3
b 68T e Ol 55 cmeb wlie 5 (55558 p ke
SLaeS 1 55, 5 e o L oSt JolS Sl i 5 o)
Sls OB 0953 (e jcaw Lol ) 4 3 T
b s Ll it ;e Sl YOXVPXA slal ab 4 55
LaeSios ool Dy b Sy oS IS 5
Cysby 5 g 455 YORY (Glas Ly 51551 0553
GlacS 1 s osls 1,5 s m g L IO ED i
e o Sl sl adkd glese GlaeSiind (65l
o oL et s am il lacSiins 5 as S5 e
s eals L8 laas g8 g, b Oy5 5 odd (giluld
@bl 5 250k by ol Dl i ) 56b Sl an
$Sies 003 T (m i (5ol 5,5 0553 4 olgT
3 S sS ol ks wiljgy ba g 4 dis (ol s Jaze
s ol 13 B oyl Gay et 5 T Jslos
Ol 3T 5 ookl 3350 S 45 0 >

Dl 55 g el 2ST0 piim p gon Sl () 2 021
L L bS5 sase ol U LTV O sl 5
IS 0 S5 S BN O geed sl Ol 93 (S5l
el 5l oy b 03l (655587 ST 5 OLIT L (sla
G p lasype N Sa3 ell g Sledie SLasLe3T
V/O PPM 5 b s JS ppmg_Mb‘rHji
A3 5 5k D5 b ST sy DLl g sl
Asas
SS9 LQJJCAT S NS ) OIS g
Migh 3L S ge (B 19

Vo ppm 5\ ppm glac bale St ) 5 5 skie 4
MU GRS ) DUl el 5 st 2L S se
s L sl sl Sty slao b 30k 55
.xuwTrW@,u@'uv,w,\a gL e
Y Soe s bayles ot oslizal e O 1 dals jlas s
Cim 0 U Fr e B 8 )5 08 5 e s el
o o e T (gl b 09,5 059,888 g3k L ss)

Laosbe I (galdas «lel YF Ooke 1 ey o5l (g 5lula



e 3l ST b e S5 s e 55 ST
wt,uT/Tk daly 38,8 515 e 3590 Ll 5 0 &S
HA_;ﬁij;v_&JQiJ)McThﬁojw.J}_iw

..L&L"sa MJ\)L{ CJ.’ cww_gu“

oW
Sl S el S i85 Sl Sl
2555 U ST s B LS 5 DUl S s el
L Cad (i oS sl oL Al bambawalel W s 5L
B2 LA 5 Sl 5 el tali e a3 (e
YD e [FYA e IV S e 5 5 s o

a5k 5557 o 51 ey (SAS (LT asb; 5> NLIN
eyl sl (Th) glaws 0o 5 (@) st O3
Sl ol Olsoa 5 oAb amlie oo b Calibee glajles
Lo gyl a4 8 LS a0 sl s bl
330 dlie abo sy glzs Ol 5 (65 i )8
L5 S 15 bl 3 il slajles 3 ol 5 YL
Sl s alaly Gale3T ol 53 (b 2STs g a5 L
stis OLa) 5 6 8 i &5 Lo el e

125 S )5 eslital 5 40

N, = Ng{1— expla(T,N,— T)]]

48 ol S0l r o gt 8 L (@)

T 555800 arl 50 OT L i Olej >l 55 3525050
JoL s Sl e Oldes ol Jols plaws Ol L
O SISELE L s 355 03,5 b 5 i

o a5 555 b STy el ) s S alows
g5 o) 3 (Y dsdr) s s psr 5 ) slesT 5y 08 b
VA ) eSis (S5 Rl Ak ST

- ‘ - ‘ ‘ "" . . e - ‘ ol .
s el 03,5 1oy sl ok 4504 Ol e slad (XY Sl 5 @b Togst 02,5 5o 02 S Lk Ol
Ly e b ()8 g 03,5 Jos I 5L

L danb oSG odaliie 0laj ol 457 il o s 35150

ORI L Ol e adsl oS5 4 0 a5l slae, gy o

Siloms JS 4 omie planil 5 Bl 1S Ol (ST 5
U 03,5 bl b 03,55 @lp 0T gm0 o585 5 Obje

i Ol L daab &S0 (sl 2 i sdzme § 5
Al
s L s Phenococcus solenopsis oli 4z i,k rywo)xww oijf)u:jﬂj\ Jeol> k) Jgd>

Aald Hled 5 et b S 5 Sl 5y el p oo Lsled 53 055 adsl Slun Lilie > Aenasius bambawal el

Table 1. Results of the logistic regression analysis of the proportion of the third instar nymphs of Phenacoccus
solenopsis parasitized by Aenasius bambawalei females relative to the initial number of nymphs provided in
spirotetramat, chlorpyriphos and control treatments

Treatments Parameters Estimate SE P
Constant (B) 1.8229 0.3823 <0.0001
Linear (£,) -0.2123 0.0616 0.0006
Control Quadratic (P,) 0.00375 0.00240 0.1186
Cubic (F;) -0.00002 0.000024 0.3219
Constant (&) 0.1096 0.3440 0.7501
Linear (P.) -0.0328 0.05840 0.5745
Spirotetramat Quadratic (P;) 0.00217 0.00234 0.3551
Cubic (£;) -0.00030 0.000024 0.2142
Constant (£, ) 0.2930 0.3843 0.4458
Chlorpyriphos Linear (F;) -0.2055 0.0692 0.0030
Quadratic (F;) 0.00527 0.00278 0.0581
Cubic (£;) -0.00006 0.000028 0.1034
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Figure 1. Functional responses of Aenasius bambawalei females to different population densities of 3 instar
nymphs of Phenacoccus solenopsis in control (up), spirotetramat (middle), and chlorpyriphos (down) (the left
figures are the number of host parasitized and the right ones are the proportion of host parasitized)
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Table 2. Estimated parameters of the type Il functional response of Aenasius bambawalei females parasitizing
third instar nymphs of Phenococcus solenopsis in control, spirotetramat, and chlorpyriphos treatments

Treatments Parameters Estimate Asymptotic SE  Asymptotic 95% ClI
T/ITh R
Lower Upper
a(h™ 0.2609 0.1578 -0.0540 0.5759
Control 463 0.88
Th(h) 5.0187 0.3507 4.3189 5.7184
a(h™ 0.1107 0.0613 -0.0117 0.2331
Spirotetramat 328 0.77
Th(h) 6.3353 0.6506 5.0371 7.6336
a(h™ 0.0556 0.0376 -0.0194 0.1306
chlorpyriphos 255 061
Th(h) 9.3903 0.4465 6.5036 12.2769
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Abstract

Phenacoccus solenopsis Tindey is a polyphagous pest that has become a serious threat to agriculture in the
tropical and subtropical regions of the world since the beginning of the twentieth century. Aenasius bambawal ei
Hayat is an endoparasitoid that parasitizes third instar nymphs of P. solenopsis. In this study, sublethal effects of
spirotetramat and chlorpyrifos were investigated on the functional response of the parasitoid on the nymphs of P.
solenopsisat 27+ 1 ° C, 65+ 5% RH, and a photoperiod of 14: 10 (L: D). The densities of 2, 4, 8, 16, 32, and 64
third instar nymphs of P. solenopsis were used in the experiments. The results of logistic regression showed type
Il functional response in al three treatments including control, spirotetramat, and chlorpyrifos. The search rate
(a) of the wasp in control, spirotetramate, and chlorpyrifos treatments were calculated to be 0.2609, 0.1107, and
0.0556 h™, respectively, which in spirotetramat, and chlorpyrifos were 57% and 78% less than control. Handling
time (Ty,) in control, spirotetramat, and chlorpyrifos treatments were calculated to be 0.0187, 6.3352, and 9.3903
h, respectively. In spirotetramate and chlorpyrifos treatments, handling times were about 26% and 87% more
than control. The handling rates of control, spirotetramate, and chlorpyrifos were 4.63, 3.28, and 2.55 host
nymphs, respectively; which in spirotetramate and chlorpyrifos it was 31% and 45% less than in control. The
results of this study showed that the insecticides of spirotetramate and chlorpyrifos had a negative effect on the
functional response behavior of the parasitoid even at low doses and thus could disturb the biological control.
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