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oY S U8 sl 8 Libe e sbeadsll Sl S Habrobracon hebetor Say i3
Baker and Fabrick, 2000; Magro and Parra, ) 5,8 . ;I3 o3l 5,56 Noctuidae 5 Pyralidae (glas ;
Ephestia 5 Plodia slas,¥ s, 31 by oo OVF0) i 3 Ly Ol ul 53 SLodsl s ol (2001
Tislatl s bl ibran ol ausll Ho hebetor uis A3 GO 5 Sosleer

(Eliopoulos and Stathas, 2008) <.l

3 S5 sm AR Jalse 3l el ealinal (BT 51 (ol S 5 e J2S oly LS 45 ol o3l 0L Sl
Sl w8l b ba sy ol S plaS a5 il SUT Ll Sy il slaasli ol 3 b S 5
(Heydari et al., 2006 ) Aizus SUT 24l o o ta 60iS sl 4 Sz o2l 50

ST pslie a8 sl 5 o Jame ST ke Sl 38 o 5 g L ASST 51 A o eslina
S Gl gla 25 0 i el OSis cpl 5l Ol (6l e slael, 4l S «(Scholler et al., 1997) 555 .
(Saber et al., 2005) A5 5 o5 asdr aob Olading SGIISIL G54 558 bl e &

1S 03 ot 31 b Olads 5 SUT Comar f s Gla sl (S35 psads iliine IS e 6l
R T T B N P L e e L TP R
ST G S8 500 sdo (Stark & Banks, 2003) daspe JL3 sz 2550 1y semse il [
e s Gl el am S e 3ol bt U3 Ly G Jadr gl il 45 el (SG5 4SS S
L o dmglis Aald Comexr b Llans $ 13 2860 G e glachile (5 xe 3 S glalmera by
.(Alan and Daniel, 1982)

el 3 5555 ol (Sumipleo® 50% ECY ol ol b 7SS lacans o (3562 G ° I 2k
T b Elanad e e e e sas 55Y 3 el ke S s Dl S ) et e
G g g gty (e SWAS 5 CLLE L S0t ) 48 s S A1S ODSes 5 sl 3 b el ey
-Jb sy I b (Saito et al., 2004) 1S sl Spodoptera litura Fabricius slas,Y (55, r).)vf__\ >l b
S35 3003 s Sl 1S 5 wled Sisa Sl s 5 4y BT G e Gla oS a5 03T OLIAST 5
Sl Sipl 4 amg L (Sakamoto ef al., 2003) cowl a5 el dde Sl 5 UL L Otk
S5 Se i ol Ol A1 asllas (Sabormoghaddam, 2006) &S o J xS ossta | ol O db Wi L
3L Ade Ll 5 e H. hebetor A5 555G 5555

(S5 Uk bl oy W sl SSe i (SIS 55 (SaiS S ol Sl G ) Gots

sl H. hebetor A5 555004 585 sl 5 Jaedd s

. Ectoparasitoid
. Cosmopolite
*. Gregarious

4.Idi0bi0nt(.J;;Sleé(.{b)_,bA{Lgﬁ)rsdjlJ...BI) Oles oS At ool 5300k )

5, Pyridalil
®. Biorational

Yvy


www.SID.ir

(FAY=YY1) ATAY Jle & o5led O A ol o i Olidss paass asldiad

b fgs 93l se
H. hebetor A 5351,4 5555 o5 9 6).97@-’:

68 Glels s els s s Jime oKl 4 5 as @jw ol 3 ks aiaie 5| H. hebetor | 445
op ot Al Y e 00 s BB a5 53 38 e 5 pS (S pelS Slid Avse 3 555
SSUI s Gy b e 5 olalay ol 5 5 505 Cua Ve ol sy Ephestia kuehniella Zeller 5,0 sl e
Sl el A 5 Gl Cele VP sy ey 5 Ve ED el b, YPEY CC Ll Ll s L gl
osls Ul Wt s Sy bar 5 oslmer pwd 5l sl Sl eslinal Loy sss cela YF 1 0 (16K
A3 S S s i s e s BelS i b U edd anshl glas)Y sl s b s s

W58 ekl 550 Cmerr S 5 osn Sle b e s pldl lpteds alB sl sla

s g

S sk b gl B S el 3Se i ekiledl b eled pase oS Sl i (i ey LG5
S oW X em bl glaios amans g3 5l s 28 ol (Saber, 2002) A3 oslanul (83513 15 we 5> (gla 8
ol sl oS Sl A 5 458 S ol ol a0 el el 1SS S sl
3 sl dis S 5 5 S e L3l o O (s yme oS S35 Dopot bl A G g 3l (Sia s
5 s, S eslaal gladd Tl 3 e s i3 S e Pl 5D ealinad BB () Jus S50 oY
S ole 533 308 N0 sliws e pudd i (et RES S 3 5 Ll ates ba e baald s S 3l
dr ol A8 5 s by o s 515 (gabais & Bli e o 2 COp 58 L oS (sl YF 51 28 as L) o3,
A Ao J:Ajg.ff Loy

Corge S e Sad o 5 0BS Lll (Lble 03 pdoms ond) Slodie sl ialesT el LCsg o (81 2
s clile 2s 5l Lol glagiobesl 3 s 8 Ol Kas 53l 3,50 Camex Ao s A 5 Y0 e 5 S
3o V0 bels 1SS a5 IS aw Glls clale e s S eslind s s ez )& Lol L aS e gl
SAS LIl p 5 3 Probit gz Joss LLCog 5 LCso LCs0 cmens 5 Solel laar o 3 o3le 55 JalS o0
R ¢L>_L}\ (SAS Institute, 2002)
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5,8 )50 SAS il e 5 Sl eslinud
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H. hebetor Hﬁ}‘)‘.& )x.;} Jﬁ‘s Q‘P SI J-:”Jiﬁ‘.: Q:Safi‘o- LC50
el 0l o3ls QLAY Jdr 53 W BL (3Se i a H. hebetor 55 S ol i Coslas a o
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Table 1. Acute toxicity of pyridalil on adult stage of the H. hebetor

Lethal concentrations (ppm)

Number Slope+SE v Lo LCoy LCo
(95%FL) (95%FL) (95%FL)
(1437) (2451) (9034)
315 0.37+2.26 36,77 )1729-1092( 2061-3019)  (6140-18661)

H. hebetor ) g5 ooz s 2ol (59, Jdl pb fSe i SHES 53 593 Sl S
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Fig. 1- Survivorship rate of H. hebetor following the exposure of adults to an LC; of pyridalil and control treatments
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Fig. 2- Age specific mortality of H. hebetor following the exposure of adults to an LCj of
pyridalil and control treatments

Yvo


www.SID.ir

osba 2l a5 I L 2Se i SWES 55 01, Sen 5 gble

45
a0 {3

N —+— Control
351 ) —— Pyridalil

Life expectancy (day)

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55
Age (day)

Lald s g S i jled 5 (LCy) o kiiS 55 clale b H. hebetor 435 53 (ex)jx} Aol ¥ S

Fig. 3- Life expectancy of H. hebetor following the exposure of adults to an LC3 of
pyridalil and control treatments
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Fig. 4- Mortality rate of H. hebetor following the exposure of adults to an LC3 of
pyridalil and control treatments
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0583 A e 5SSk Js s el Sl i I L Sles s palls s Al b e gl Sl 5 el
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Table 2- Effects of pyridalil on reproduction parameters of H. hebetor

Treatments

Parameters

Control

Pyridalil

Reproduction rate in Longevity (egg)

Gross fecundity rate 136.12 a+0.12 103.28 b+0.2
Gross fertility rate 108.13 a+0.09 70.83 b+0.05
Gross hatch rate 0.79 a+0.0001 0.69 b+0.0005
Net fecundity rate 117.86 a+0.27 88.32 b+0.19
Net fertility rate 93.64 a+0.21 62.8 b+0.35
Mean age reproduction(Day)
Mean age gross fecundity 26.2 b+0.01 29.26 a+0.09
Mean age gross fertility 25.99 b+0.07 28.21 a+0.22
Mean age hatch 24.3 b+0.03 27.71 a+0.24
Mean age net fertility 24.22 b+0.2 27.01a+0.41
Mean age hatch 34.29 a+0.004 30.79 b+0.18
Reproduction rate daily
Fecundity egg/female/day 2.87 a+0.24 2.26 b+0.34
Fertile egg/female/day 2.28 a+0.17 1.6 b+0.29
Means in column followed by different small letters are significantly different.
ANOVA with Tukey post hoc test (&< 0.05)
Qu-b' W) BL

[ Q\JIVJ}J}):H hebetor)y) JA[S Qlﬁ})}@lﬂuvﬁ)\ M)M&'f)) olals Loy GL’QJ
)_}@ﬁ).: J}.Lia.uuw Lé)":;;."u k| ;;‘iS°J:'})L‘°tJ}ML’:Q:'JJ‘yJ¢’.Jd>J‘ BE iy Loy ol
Aol 5o g,Y ol o i Cé\ﬁ): WS 3 g (ol pme M| ESe e jles 5 dals e S ol i
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Table 3- The mortality percentage in different growth stages of egg to adult
Percentage of adult
parasitoid emergence

Mortality percentage in different stages

Treatment from treated pupae
Egg (% +SE) Larvae (%+SE) Pupae (% +SE) stage (%2SE)
Control 20472047 o148061a 16.1540.91 ab 13.66+0.87 a

Pyridalil 28.56+1.01 a 23.74+1.03 b 17.93+0.99 a 10.01+1.12 a

Means in column followed by different small letters are significantly different.
ANOVA with Tukey post hoc test (£r< 0.05)

SIS s Sl eslind 4 sty A6 st laely 5o (s SeSU ) LS ST DLl
JULIWIPRESPRCWAT S 730 4 SETIN W RVRR L SRS zb e (Garcia et al., 2006) L ,ls IPM s eloseS
A3 S el (1S i )l LCsp casla 47 51ty ol plo s Wil s oS Ol i o)
Jle oo b 0bsa s 5 W ul S5l cas s (ASe e 50 1 LS 5 Blemme ol G sl b gusen
Sled s p o o lledl b pwlad (3gsa bagyY Jls s S wy i Chrysoperla carnea Stephens y. s, 536 s
3 LG ASe i s e S ol OLE Cele VYl ey il ROTIKY el (3l abss B e pid 5 (50
Al o5 a5 ol e Y oo IRl o 5 A3 0,8 5 5 655 6L ol g g 000t B 0L 5
D dd b s sl o 5l o Y (380 i 4 Coain By S50 5 (el .(Mohammadi ef al., 2011) 3 5
Coleomegilla maculata (C. chilesnigriceps Braconmellitor Say : |oLs asy @\}A 03 357 g0 b Ol (g
s ~Hippodamia convergens Guerin 4 Geocoris punctipes Say «Cotesia marginiventris Cresson De Geer
Olads 69y 6 b 5 A sublisls QLA ab Olads Gl ) Conw o 5 5m e S Sla o Y s S
Las alid sy polie QU AL Sy nde s S5 JmS LG oo Ol & 5 L3l G35 anb
(Tillman & Mulrooney, 2000)

Spodoptera litura Fabricius .51 S8 s < b J 1S Ve PR U E - - B | B COV PR VY W
L. Bombus -oLi3l o5 5,555 5 Orius stringicollis Poppius S \Ss -y « Frankliniella occidentalis Pergande s
G303 S 2 Seed Gibw Lab s hasw S litura 256 g3 e sl gyY G a opl L3S oL\ terrestris
S 455 & OLidles S 5553 5SS o oy Js Sy oYU Sl Con wlad 55,4 F. occidentalis
Isayama e ) 535 oslizul Wl 5 oo 255 IPM i (glaael s I 5L a5 s S slely 5 A2 odaliae (g5l
Cotesia s Meteorus pulchricornis Wesmael _elaz>l 5 (o3| &) 4g 55500 sl 55 3L SUL 5 S15S (al., 2005
5 Pe-Ssx6ab (riemle Oais s Se i [l U kariyai Watanabe (Hymenoptera: Braconidae)
Ol slasyY pl & Pseudaletia separate Walker (Lepidoptera: Noctuidae) clije slas,Y g5, b
g g My Gy el 5 O S s sy edd Dles L ASe A Sl b ab e Rsw
Eels M. pulchricornis A5 g3\, sl oy, (6o, Jo il gyl sme 51 Clokariyai A5 5550 550 sla g Y
Co sad 5 Ay 555 680 gt (PS5 26 Rk A Ol 04 So3LL 5l 5 a SB0S 5y (658 e S e
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S sl 31 Cokariyai b, 5b sag,Y 5, 58 5 S o M oL eils Meteorus. pulchricornis sl
Slodd s Olsee sla s, Y Sl dnedl 5 ad A3 5330kl cpl Slas ¥ 15 azidls o g ol oLl J3 55, Cuda
Sbdamlos elaxl 5 ool 8l Lisu3hLsll 555 50 pl plply AiS @dss Wsg ol Hlad I 5L L oS
(Kanzaki & Tanaka, 2010) Lsls OLis 2Se i Jlem opl 4y Jgline

A oon 205 0510 055 Gemer bl o) JIMnly (5Sepim (SHiS 5 S s onl 0
093 S5 Jade gl b 5123 S L5 bl e s S Jeld s 5 (Su5 gladsdr 5 8 S
e 52 n 535S il e S e 255 (S delgn salol 53 s 5 S e el £ 4 Ol AL
AU s 53 5 a8 sl i 53 e 5 S g Ul g sl e 4wk sl (sla o I L 5 sl
PSS Jil g oSl 5 oS L sles s |y H hebetor 55 gl gove OSer 5 otgn b o ol
(Mahdavi et al., 2011) x5 S

53 b 33l i s S e e Llg e oS Sl s eSS Wy sles 3 pa 53 (S Al als
53 L H. hebetor 5555 JulS S i S065 daal (sba o 3l W (S05 daal b p i sl e 3L 5 Ul (sl
S VVA JONE TNAY s 5w cpmelds 5 bl Sl cooSLaS sl glosles sals 53 (S5 555 ol
(Sarmadi, 2009) L5 g0l pexd 59, YV/VY
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.(2008
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Abstract

In this study, the adult wasps were exposed to fresh residuces of the insecticide. The LCs, value
of pyridalil were 2451 ppm. Sublethal effects of pyridalil on life table, reproduction parameters and

survivorship of H. hebetor were studied. The survivorship was affected by the insecticide. Life
expectancy and Mortality rate were not significantly affected but reproduction parameters of H.
hebetor was affected by the insecticide. Mortality of egg and larval stages was significantly
affected by the insecticide, but the adult emergence rate was not significantly affected by the
pyridalil. Results showed that pyridalil insecticide had less adverse effects on the parasitoid. Field
studies aiming to assess efficacy of combined use of insecticide and H. hebetor is needed to obtain
more applicable results.
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