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5 g Bl sl p o 2,8 eHSie 4 45 L (Phillips & Throne, 2009) <ol (b J juas
RS Cr Sl a8 Jelse 5 alS OS5 5l eslinal dile glasd o sla s 6,554 « Jamecs s
(Fields & White, 2002; Lawrence & Koundal 2002; Phillips & Throne, 2009) <.l % r-§ = s K

o gl oy pots |y O Ol &S Sl aob oaiSJ xS ele K Ol o4y Habrobracon hebetor Say, 1857 , 4.3
(Fruzan, 2003; sls 1 3 eslawsls 40 Helicoverpa spp. s Heliothis spp. J xS ;3 5 3500 Mg rﬁ)l:.iwjl 33
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2015)
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Ephestia kuehniella Zeller (Lep.: s, spes Y 51 H. hebetor y5i3 s sskiea Gass cpl o
(Rafiee-Dastjerdi et al., 2009) . osleww! Pyralidae)
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3 S 4 OB S (53,55l Dlikos S 0 S5 IS Slides i e 5070 e 4 35 e pit (5
e kS 351 0 8 00 Hlie a4y e Sl YO x 1070 x 0/0 sl 4y Sty By b s a5 e ped adsl S 4
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osle (slae it Low g ol asuy; Glans W3 s, Sy gonr 5 o3ls 13 Koo slalse 51 VL e Sl 4w 350

(Mahdavi et al., 2015) Xz S o 5 3 eslizals s go 3,1 3lwes JT gl s L;)j@?
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H. hebetor JolS & i (55, Gabo3l 5550 Sl iS0 st it s uls -V J g

Table 1. Bioassay result of insecticides tested on adults H.hebetor

- LC .
Insecticides >0 Chisqure  df Hetero Slope g HQ
(mg/l)
Thiacloprid 0.185(1.8-3.32)b 0.489 5 0.24 +0.711.13 1.52 1.66
Azadirachtin 1.16(0.53-9.59)b 1.14 4 0.388 +1.64 2.083 2.399 0.86
Red pepper 122.070(54.47-563.67)a 15.081 4 1.508 +0.172 0.538 0.763 0.016
.b)iaf;gr.::&\S})Y&J)ﬁbjiéj}oduﬂokﬂwj@L’J—YJJ.\?
Table 2.Bioassay result of insecticides tested on larvae of E.kuehniella
. . LC Chi
Insecticides 0 df Hetero Slope g HQ
(mg/l) squre
Thiacloprid 5.388(1.76-13.11)b 1.361 4 0.45 +0.48 0.757 1.57 5.66
Azadirachtin 97.68(21.69-831.25)c 4.60 4 1.15 0.87+0.416 22.92 0.010
Red pepper 1.977(0.42-9.88)a 2.505 4 0.63 +0.108 0.294 0.189 1.01

Coxerr 4y odd Bl esle 3lUsd) (G, /esle /esle) (ry)The intrinsic rate of increase e (20581 513 &
S5 E5 bl s pae Al e bl 5 LE1S S pon 0didS Bl 5 8 Gy o s eale s e il a
Wl 3l ey e I3 55 i (P ) (Frsq0=1229.36, Sig=0) ol ot bajlod olad 53 Cpma L
S 4 base el cpl Ol cptie G2 s 03 s eled Sosen 33 i olae Sl 4 by e
il oo s 55 Al S Sl 4 bgrse 558U cpl 2S5 e sl

3890 4 s Comezm O3l d) (5 05l/03le) The finite rate of increase () Cumax l33l sl &
23 Smer Ay alie F5 bl s ol Al o Gl 5o )y S lasles sbilS chle ((J3
353 Comar Aby alite &5 iy (P pdr) (Frsgo=1244.87, Sige0) ol ot dal & Cod s Loy oles
S s sl e 4 bgse SIS sy 3 5 el Jras 3 je 3 i sslas 4 b s dals Sl s
Al Ll IS Sl led 308 Slas 4 by e 0T Ol

Al el W el slaw L) (i e3le/03La) The net reproduction rate (Rp) Jio AJ 55 2l &
s Joe W5 Gl a8 sl Ol e bl ol o s U g5 35 s L e dob s esle s
ol it ool Lo 53 (FUsde) (Frg60=2518.83 , Sig=0) ol ails 65l sime 2ol dals 4 oo bajlos
Rl Olge op S 5 el e T Sles 01S Bas 3 s 3o 30 ojlae sl 4 base dald Sl S

Wb IS SRas 03 LS sles @ by e el
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4 Comerr ol il sl r)'\! Obey &aw) (Gs,) The mean length of a generation (T) S Ol ke L g
(F7860=2225.69 , Sig=0) s (551> pns DM s liial 3550 sla Jlad olad 3 (ool 5 s &5 Ol
e bgrpe Laosds ses sk Ol cp il (Jud 0Ly Do Bt Jgb bl o s (Fds)
Bl Rl IS S i B8 5l Slas 4 by e sb cp a8 5 esn IS Ghas oo el ol
oo esle 3, s gl3l weds A 55 esle slaas - S0Ls) The gross reproduction rate (GRR) Jre s eIt &
el (i) (Frgei=4865.36 , Sig=0) A2 (551> sme SN o o3lital 5550 Sl Jlad slad 53 (ee sk
RS 3 el (1SS 5 el sy 53 sl e 4 b e bl ) Ol 2t 4 s e 0L b e

b SIS s 0o LS e 4 by e el opl Ol

Sabesl 5,90 sla S0 i 30 o H. hebetor Conez sl sl )l pSils —Yd ik
Table 3.The Mean of population parameters of H. hebetor influenced by insecticides tested.

Insecticide method I'n b Ry T GRR F
contact 0.215 +0.006 e 1.217 £0.008 f 89.80+10.18e  1832+0.17g  183.44+9.967 ¢ 2112+7.914b
Thiacloprid
digestive ~ 0.228 £0.006 d 1.221+0.008 e 4176508 16.89=0.08 h 72,12 #5.146 95.45+3.461 e
contact 0.233 £0.006 ¢ 1.262 £0.008 ¢ 98.05+11.18 d 19.61£0.12b 212.0448.149 a 225.154.162 a
Azadirachtin
digestive ~ 0.23520.004c  1.2650.005 ¢ 107.48 +8.94 ¢ 19.87 20.08 a 180.14 £4.024 ¢ 182.18 £1.616 ¢
contact 0.242 0.004 b 1.273 £0.005 b 109.17£7.96b  1938%0.13¢ 16413 c+4.129d 177.04+2.384 d
Red pepper
digestive ~ 0.202 +0.005 f 1.223 £0.007 d 47.25 +4.76 f 19.06 +0.30 f 98.02+3.162 & 92.68 +2.402 &
contact 0.261 0.004 a 1.298 £0.005 a 1524810932  19.220.12¢ 204.96 £6.98 b 227.48+3.33 a
Control
digestive ~ 0.260 +0.004 a 1.296 £0.005 a 1529210882 19.340.11d 205.98 £6.83 b 228.24+3.29 a

SF C}y}i Sleslial b a0 Cla..« 23 Gl gme BNl smsSLis Caisy a ys wlie 8 By > b ‘_;Law.st_.»-:z:-

*Mean values in each row followed by similar uppercase letters are not significantly different using Tokey's Multiple
range test, (p<0.05).
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oRIB S5 5 Ol H. hebetor 455 S5 dsdr 5 e S LS i 3l S 6 e
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mohamad ali ef al., X33a3 (55158 1 /YL £/YY (o AVEY 50N Ee0Y (S Sa eled G, 4 dals
Wals et s all a5l Cllas Ged ol (slaesls b sled g5 5 baslag sslinal 53 Lse; Leesls (sl (Faal 2013)
DRI Al 53 By ol 5 das e LS Sl bl U (S ) el ool il Ghas s U
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Fig. 1- Age-stage specific expectation of life (ex) of H. hebetor in lethal concentration by digestive method. A:Azadirachtin,
B: Red pepper, C: Thiacloprid, D:Control
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Rezaei et 5 Saber (2001). Rafiee-Dastjerdi et al. (2009) @sz Loas asl tals dalds jled a4 ol 55068
(Stark & Banks, 2003) 555 0 Comer Ld; Co w3 i S Celiry 53 2als sl ks al.,(2007)
Sl U Jds Galls sy Jed g Al E s A S s e S Ly GRS ald L & o
Geds bl sl calles Saber (2001) ;5 Rafiee-Dastjerdi et al.,(2009) low Lauf&:ﬂ oS 53 slackls
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Picture 2- Age-stage specific expectation of life (ex) of H.hebetor in lethal concentration by contact method. A:Azadirachtin,
B: Red pepper, C: Thiacloprid, D:Control
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Abstract

Biological control is one of the most important part of the Integrated Pest Management.
Habrobracon hebetor wasp is an effective parasitoid of larvae of Lepidoptera pests. In this
research, we investigated the effect of three insecticides, Thiacloprid, Azadirachtin and Red pepper
extract on biological parameters of the wasp in two methods, contact and digestive at the laboratory
condition. The experiments were conducted in 5 replicates each with 30 wasps.The lethal
concentration LC50 in contact method was obtained 0.185, 1.16 and 122.070 mg/I for Thiacloprid,
Azadirachtin and Red pepper extract respectively. In digestive method the results were 5.388,
97.68 and 1.977 mg/1 respectively. Intrinsic rate of increase (rm) in LC50 were 0.245, 0.233, 0.242
and 0.261 female/female/day) for contact method and 0.228, 0.235, 0.202 and 0.260
female/female/day) for oral method respectively for Thiacloprid, Azadirachtin , Red pepper extract
and control. This parameter in treated wasp has been reduced by both methods compared to
control. According to the results of this study, the use of Red pepper extract and Azadirachtin had
the least negative effect on this wasp.
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